
P/uil II]

Ibqnorifgsntal, roaiiltp, fllootirio ioRD 9. miramapy

and eotjoliteionn.
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p,vn>r III

Ihcoeriraont al .results, cliacuoot aary and conclusions

(1) Alcohol fbat

yCnor taenia! .and Penultc:

Thirty ono hoaltby subjects, neatly nodical Btudonia, with 050 

vsryinc "between 18 end 24 years* have "been studied for tho oixainatian 

of their fractional Gastric analysis with alco3iol eoal, It wan acacr- 

iained first that the nubjoctn tafccn for this study 3i?.d no history of 

serious diocaee in the pant am; Itud any digestive troublej can1 they 

wore also given a clinical overhaul "before accepting thoa as nox%irX 

subjects* Out of those thirty ono cubjoois thirty \?ora ri&loc and olio 

(A.5,0* vide table in tho append is; at the end) ms a femlc subject*

Eho fractional osauin&tion with alcohol aoal was done "by the xwthod. 

already described in part Tig using 50 oc of 7 porcont alcohol. The 

roDUlto of the analysis of the individual subjects arc shown in t3io 

tables at the end in tho appendix: while the avorago results with. tJjo 

nicjximurj, minimal* and the standard errors arc shown in tlio tabic Ho, 2, 

Two curvoo arc dr arm, one in figure I7o,l# in which tho shaded era a 

ver/vresents tho Units of free acidity in about 75 por cant out of 81 

total number of normal subjects and tho curve A ropro son ting achylia 

gas trice in about 1,% of tho subjects, while in the nooond ,in figure 

ho.n average acidity (free and total both) of 31 normal subject, 1c 

sham. (IFido table ho, 2)

hincucoionosm»i A m>i r'wulMii, iiH'iirV r Miiimii iIi

Titration of froo and total o.cirtlty:~

Tho primary objective in tho titration of gastric acidity in to
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determine tlio mount of unnoutralizod hydrochloric aoid present {,!free 
liydrochlorio aoid0} ,in tho possible presence of other acids which while 
titratable are neveriheless so much loos highly ionized than. hydro- 
chlorio acid that they contribute little or nothing to tiie hydrogen 
concentration of the solution. It lo tho hydrogen ions o oncor.tr at ion 
(i,o,tlic pi ) of the gastric cantwres which to a large extent detemim®
whether or not the physiological functions of tho gastric secretion will 
he served, and hydrogen ions in concentration sufficient to maintain a 
normal pli can coho only from c highly ionizedbeid ouch as lyclrocliloric 

acid. (Thus gee trie function can ho evaluated in iorno of the px'oocnco 
raid amount of free hydrochloric acid.

It wao go early go in the ynnr of 183G that Jaworaki and C-lnziuo3s:i 
introduced tho present practice of octinaiing acidity in clinical anitn, 
2hoy titrated tlio specimen with O.l II. alkali uBiag litmus an on indi­
cator, xhc proper choice of indicators, howevor, v/ao a matter of groat 
controversy. T/ith the introduction of pH concept of acidity in 1909 
by Sorensen, it became possible to define end points of titration in
temo of pH unite *

She establishment by ti'eraiion of tlio presence and mount of free 
hydroohlorio acid in the presence of otlior titratablc acids iu ‘based on 
the fact that liydrcPchloric aoid is completely dissociated in solution, 

tlio hydrogen ions from thic dissociation reacting with tlie added OH ions 

before any undieseclated acid present can ionizeand so react. l!huo tho 
amount of alkali added up to tho point of practically complete neutrali­
sation of tiie hydrochloric acid present should bo distinguishable from 

that necessary for the remaining acid or acids.

If a mixture of hydrochloric acid and oono weak aoid or acids is 
being titrated with standard alkali, tho burette reading at pH 3,9 or 
thereabouts will be a measure of tlio by dr ochloric aoid present, while
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tho reading at pH 0,5 will do a sxossuro of the total acidity of tho 
solution, it is tans possible to distinguish quantitatively hetwoon 
those tyro typeo of acidity provided that monno of indicating tho pH of 
tho solution arc available* It is i3ttc.li aoro oasmon to ooloct m indi­
cator triiooo colour change lien at the pJi range doeirad. Of tho vrc?iom 
indicators -which have been proposed for this purposes in gastric enalyoic 
fopfor’s reagent and phsnolphtlialcin aro aiaoct universally used, 
i'OTKCor*s roagent has a colour change from rad to yellow over the pH 
rang© 0,0 to 4,0# the intermediate colour of salmon pint: boirr; noticor- 
rJblc at npprcocintetcly pH 3,3, Ehua if gastric oontonts are titrated 
with alkali to tho colour chcngo with fopfor* c reagent, a no enure of 
the fro© hydrochloric acid present will ho obtained, the value Doing 
minfluonood ty any wock acids v/biolx xany ho present. If the titration 
in then continued to the colour change with phenolrihthaloin (pH 0,0), 
tho total acidity io dotominahlo•

In actual practice the \ioe3z acids which may ho f oun& in nnoirie 
contents include protein hydrooliloz*id© (soWlIed nocKihinod hydroch-loric 
acid"), acid phosphates# end various organic acids such ao lactic, 
citric# etc. after fermentation or tho ingest ion of certain foods.. At 
one tine the mistaken notion prevailed that trj the suitable vno of 
vnrious indicators it wa-s possible to differentiate bo two on those 
components of tho wool: acid fraction of gastric contents, luxe irs not 
tone# since the titration. cm'voo of those various components overlap 
to suck on extent that it is impossible to differentiate between tho 
contribution of each to the total acidity and the concept should ho 
ohondemod, AVen the distinction ho tween free mineral acid and work 
organic soldo feacoaea loco s3iarp if tlio organic acids have an approcia- 
hie ionization at pH 3 or go, ao in t?Jo oaco for exsiaplo with lactic 
acid, 'Hie prononoo of significant amounts of each organic acid in
gastric contents is quite unusual? should it occur, trio 6 o terminal; ion
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of volatile chloride, io of value in establishing the extent of acidity 

due to hydroclftoric acid.

Gastric acidity and Ilormalot

To no cor tain the nature of norm! acidity curve of gastric juice, 

hnrj boon the subject of otudy of many invest feat ore* like Polland and 

'HLoorafiold (.1931), Vesnaant and £tveres (19.31), Eavieo and la-uec (1030) 

and others. Iluch work has been clone, in India, also, olncc haitey (1013) 

carried out sous studies in thi© respect. 3iatia, Patel and 'Oroides 

(1931) ciialycod ilia gaotrie secretion of 30 normal subjects, of \Tion 17 

wore non-vogotorian and 13 r/oro vegetarian. subjects, in Earibey* Sic 

min object of their study was to ast&felish standard curve for normal 

Indians and to note the of foot of diet on gastric accretion. ITo mrhoc! 

difference on gastric secretion rrao observed 'by than in tlio erro groups* 

The average free Iiyuroohlorio acid content in thope 30 norm! subjects 

rrae found to ho 20.23 ec and the average totalciold content rrosj -",0.93 

co of H/lO acid /jv/hilo tlio maximum free hydrochloric acid end the 

raaximra total, acidity were08 co and 90 cc of 11/X0 acid / respectively,

haplor and the Gupta (1941) established the following: criteria for 

claosifying acid curves according to the highest free acid readings per

100 co of gastaMLc juice*

0

loos than 10 

10 to loco than 23 

25 to 45 

45 to 60

6 IJypcrohlorhydria, creator than GO

Hioy found that above 80 por cent of normal individuals fall within the 

Io achlorhydria range. fhncolilk, fool and hangolffc (1912) otud led the 

gastric acidity curves in 161 normal individuals in II,P, and ccnparod

1 Ashler hy dr la

nrw %fochlorhydric

3 Id ochlorhydr&a Im?

4 1? median

5 fi high
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thorn with tixooo obtained cry Raptor ©t al (loo cit). 

tliat the acid rooponso in Indians in il.l’, olimiotl no
f£lwy observed 

ii!2SQcliato fall in
acidity after alcohol test aoaX and that it gave Milter mwdj.iun riesc

an aatipci'ed with that in Bengalis.

SMLJ,s>igQQ£etoai_or ,jag£Sj&_o.ttgypo ...of. gastric aciditya

If in a normal person, tho free and total aoiditioo of the gastric 

qont.cnto ho doioirxmod 01may 30 nimitoc for a period of about throe 

liourc after tho insootiop of a toot noal, end the rooulto plot tod with 

tin© along tb© has© lino and tho acidity, both, free and the total, in 

tore© of cc of IT/iO acid fS in tlx© vertical axis, a curve will Ip; obtain­

ed a© ohonn in tho figure in 2fo,2 representing-average acidity in C'i

nofml subjects 2x0 curves for total acidity oonEKmcoc to rise a short

tino after tho meal and about oho hour Inter reaches e uiaxinira which 

varies in different parsons. Sic our to maintains its wycciraal height 

for about half an hour or leans and them coxiaxoncoo to doolino r or,chine 

the resting level cCgain in from two and a half to throe hours tarter the 

ingestion of tho test ixoal. 22ao curve of free aridity runs j>ci’alXel

to. hut at a lower lovel then that for tho total acidityV s LUCC
ronping differently in different norm! pore one. In case of 3:1 normal 

cub j oo to of thics s or iso of cure tho e.vorag o highest total acidify has 

been found to bo 30*53 cc -fc3*C5, whiles the average highest froo acidity 

hf.OO +3,dl) oa of I'/IO acid por cent, ihooe valueo arc v/oll cociyerr.blo 

with thoBO of Ihatia ot &1 (loc cit), though, of course, tho letter 

values arc obtained after the fxT.otioi.ml method of hoMhioo using ontnoaL 

aa the test cie&l* But in tho article on “Laos©, tological tooliBlcciue1', by 

ITapior ot al (loc cit), the method© mfcinc us© of both the toot unolo, 

nonoly, the toast-meal and alcohol sisal, have boon stated to Ijo in cgted 

usg* ITapior ot si (loc cit) jmv© also stated tlist with alcohol meal 

tho acid curve on tlio whole toads to be a little higher, which is very 

troll noticeable in tho fact tlaat the initial drop clv.o to neutralisation
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by the neal may bo absent liars in the ease of alcohol meal, which ic 

otherwise pro cent in the case of other weals* 3o alec the riazisam 

acidity ia reached earlier in tino than the tii'io taken in ccrjo of other

meals.

In tlio other cruph in f i<*uro Ho, 1 limits of free acidity in about

75 per coni of 31 total number of normal subjects have boon ah«wa by 

tlio shaded area, These limits arc rengine from 0 to 72 cc of Zi/iq 

acid par cent, while those f or the total -acidity bolus 4 to 80 cc of

h/'j 0 acid per cent. In the sono Graph, tlio curve A has boon plotted 

which ic re pro n anting; b condition of achylia gastrica in about ? per 

cant of tin subjects. Similar tinclines have been ronorted in huropoun 

countries an troll go in train country, height (19-12) }jb..o stated that 

in lenn than 6f> of xiomal subjects with no sysaptonn of indigestion, no 

hydrochloric acid whatever is socrctod. Hapioi* ot al (loc cit) have 

quoted that erconget the normals 8 to 4> per coat can bo achlorhydric.

Quantity of the ropidumu

In these 31 normal subjects of our sorioo t3io quantity of tlie 

fasting o ample range d. fran 2,5 cc to 89 cc with tlio average volume oS 

of 30*1 cc, These values iiavc boon tabulated in tlio table :Jo,3 end 

they have boon compared v/ith those at' Ehatia et al (loo cit).

Table Ho*3

Table oho.? Inc .tine quantity of the residuum —

In 30 oubjocio

ISaKxrrum.,. 

■finlmum* • « 
mean,..

08.0 co

2.0 cc

30.1 cc

110.Occ 

2*7 oc

20,5 cc

ITo attempt hao been xado hoi'e in our rscrioo to claocify the
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subjects into tlio groups of * vegetarian* and *non-vegetnr±?m{ > on tiio 

basic of tiioxr diet. Such rigid class if ioation v/ac not foaeiblo 

becauseon enquiry fron ilie siibjocts about tlioir diet, it t/ao given to 

understand that though ill© majority of tlio subjects wax- having a vegein 

~'ble typo of diet, tlicro wore none subjects who were taking a vogstable 

type of food almost daily but on very rare occasions they might be 

xng meat or fish trliilo on some occasions, which way not bo oo rare cm 

in tho ease of talcing scat or fish, they night be talcing eggo.

yprrriimtion of res idem for mm us, bile, starch.. end bloods

ICucus xmo found to be present in about 50 per cent of tlio total 

ntribor of subjects* either in all tho centric aamplee of theirs or in 

cone of their gastric crnploo, while tlio bilo was found to bo present 

in about CO por cent of tlio sub joe to, which too wao ai tiler present in 

all tho scnplcc or in sons of then, Of course no correlation could be 

found bo tv,-eon the valine and the prqnence of bilo, nonoly, the larger the 

volume tlio noro so is the presence of bilo and vioo versa. In ono 

subject vdierc tho volume was only 5 oe, tlio bilo was found to be present 

in oone of Ms gastric samples, while in case of ooeio of tlio nubjootc 

r/liox'o tlio volume was as high as 00 cc, there was no probonco of bilo 

in their oicmach contents, liar mob tho relation found that when bilo 

io pronont, free IXel and total acidity v/ill be higher, duo to regurgi­

tation of duodenal contents to neutralise high acidity, because in cure 

Berios it xrcB found that in many cocos oven a very low acidity tho 

order of about 10 oc per cent had boon accompanied by tho presence of 

bilo. Starch in trace ims found to bo present in oosc of only Z

subjects in their gastric c entente while tho proaonoo of blood in tho 

gastric eamplSt was detected only in oaoo of one subject, which night bo 

duo to sarao traxiao, he card lag tho presence of lactic acid in the

c t or .mob. c on tout o, it was not do too tod in ary of tlio conplos of tlio

subjects,
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1<T

Suramry and Gonolitsionat

(1) Shirty*, ono normal healthy subjects, with tho ago varying 

between 18 and 24 yeara, out of when 30 were sialoo and one v/f.o a f o: ialo, 

have ho an studied for tho fractional analysis examination of tlioir 

gastric contents withtbe alcohol noal, using 50 co of ?/ alcohol.

(2) She average highest total acidity in those oubjoctc Lias boon 

found to be 30,53 -£.5,05 CO' of M/lO acid nor cent while the aver ego 

highest froo acidity being £2,00 -±3,49 oc of IT/lQ acid per cout,

(3) Si© limits for the free acidity ranged from 0 to 111 ec of IT/10 

acid por cent while those for the total acidity ranged from 4 to 00 co 

of Ti/lO acid per cent.

(4) 2ho volume of the rcaidiv-m in these subjects varied from £.3 oc 

to 80 CO With tllO VfVQVVJJC of 30,1 oc,

(5) She mucus in the gastric c out onto woo found to he present in 

about 50 por cent of those normals, while the proncmeo of bile in the 

samples was dotoeted in about 60 per cent of the total number o? the 

normal subjects studied* To correlation could ho found between too 

volra&e raid the pros on co of MXo in tho camples# nor was the relation 

established that when Mlo is present free TIcl and total acidity will 

Tbe higher.

(G) Starch in trace in tlio samples woo found to he present in ce.no 

of only 3 oubjccto while the presence of blood in the gastric oenplo 

war? detected in caoo of only one subject, ' which night ho due to sane 

trauma, ho lactic acid was detected In any of the samples.

(?) Tho above findings havo boon compared with those of other

workers.
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(2) :Jirata flU-: Srercgatlogio 

tbperiraontal and, resv&to s

Ilil’c and tbo fo

(1) :;i32.:? loiiod in

(C) frill:, boilod, in

and raided .

(d) Insure o toned eond

(4) Iceoroen (f:roe no
(5) * boodiinei* (railL:

(C)

(7)

i Nuvj

(?)

(10)

(11)
(1C)

'13)

to it end a ssrl.1 naount about 1/4.0 pert rieo addod and tto •■.tholG 

tiling cocfecd till rice c of toned), in quantity of 101 oo.

*Cabi^lcnolsKnji• {,SabndnBaf Isogo ® aotrccylon nacoffirat foila" b 

tx?o party? of t^tor till ooftoned caci t?vm oqual mount or mil: nd 

e:l iviC. boiled), in quantity of 100 gym ■ {Till® pi'epr-i’ation Ic. often 

uood in folding the uicb).

Pattoi’-Bill: (100 rjns of am-eour curds to Tihioh. a clnoa of unto? 

and a lit tie salt to tnnte t?cro added caul rri2Bd),5,n quantity of 

100 oo.

Ous&G, neat-sow io quantity of 100 orao .

1 rfhsfen* (non-aour cur do fren. t.iiicb. whey is coper ated, cpproiiiur-te 

400 ^30 of oiUi yield 100 fjm of ’Dasba*), In quantity of 2,00 rein.

*diafibfaajKl,s {‘molca1 to ocucj, wsiriHt of miser ebb ‘ cud

fcGtioc^no-oualy atofl), in quantity of 100 g.in .
to an Hi (lb) plua 10 fyas of haritri r/Med end raixoet .

*;:-va» (fa.31: boiled to coriinoJid canoistanip/-. About 100 reiu of 

’Btvve.* ocn bo bad frea rynrarcfcevfceXy SOO fpia of siilk) in quantity 

of 50 QP10,

Sonic m ir. (12) in quantity of 100 cun.
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(14) 4 23aoudi* (mine boiled for o, lone time, till half of the volume 

regained and then auger 3/3 part added mfi jal:»d) in quantity of 

100 g>ns.

(ID) Choose (rroftfc) in quantity of 50 ®ac.

(1G) Same an in (15) in quantity of 100 goo*

As baa boon already stated previously about the oolection of 

subjects, sixteen cabjoctc out of SO apparently healthy persons 'after 

being clio£)son ns noraalo by mo rain of various typoo of oxardnationc 

including the fractional anaXyclu Gemination vriih alcohol as the test 

•nonl, ’ttorc given tho articles of food as listed above, in quantities 

mentioned against each itna, and the analysis of trio etc trio contents 

nan nude for tho Tarierne constituents procont ia then in aooordrnco with, 

the aethods already described in part II* 2ho results of er^ilyoia of 

the gastric esmination in ease of tl’-o individual subjects ere given in 

the tables at tho end in tbo annondis, -while the average roo' lla. for 

the individual articles of food, are ahovm in tho different tables given 

balovf* In table lIo.4s tbo avora,ge of tlio highest total acidity,

( Vide table .TTo.4)

evacuation tir.ic etc* arc shown for o- .oh of the reticle of food given to

tho subjects, A graph io also drsxw. 'Which in eliov;n in figure bo.3

indicating the cr-rarace of tlio lii/jl-oct total acidity (tho higi uif acid

Tcnnanoo of tlio individual subjects io iuhon and then the average fermd)

in go il/iO acid por cent against each it on of tlio article of foo-i. In 
of analysis for the free acidity and the total acidity 

table 27o*D ere cha/n tho rocnltq/for tlio individual articles, fho

( Vide table 17a«0)

average roe/'info with tho rredAusn, ninirflva. end tho standard error ere 

given in that table. Eao otsrvon chorine tho average total acidity 

for oach of tho article of the food ( average found in tho varlcan 

subjects Tjhicli io given in table ITo. 5) against tho tine ia hours arc 

dream -vsaiicli have boon, shorn in tho figure ho*4 end figure ho*3. .Gnat-
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Jablo ITo,
Table shoreing the average of tbs highest total acidity etc.

31; sArticle* af,jlIo* :ATQrasGiPeptonc£!; Prole 1nz Uvaouation: Hoflucina Sugar
tteio sin t ijlf

stmleoo sobs sMciioGt s sed m Ere.: lito s article s appear
sotliorr/ino s-or stotal * «• *

0» $ s ;-od
:stated vatacidity a *

*
• : t

0 » -L,ti sin cc • *
* m S s 0 *

2 $- onsll/10 s s * •
« s s

s s- <3 sacid f? • *
• «

*
#

% *

1 Alcohol 50 20 48.0
oc.rs

- .

g Zlillc boiled 7 59.0 Titiiln 15 Proto xfab •nro- 2*45 m m.
100 oo minuteo sent in all „

«l3 "OLHc boiled 6 48.0 rj nannlos 2—8? «b *•100 do plus tt
DO s.ougch?

4 Thsr;eetenod 5 56.0 W ?t 3-15 —

condensed 
nillr 100 co _

5 Icooreon 5 58. G A!to* IS i iin. 
& bo:? ore 30

tt 5-00 m mm

— minutes
6 *Doncthpelc* *0

& 64.0 \7itain 15 Cl 3-30 •— «w

100 oo minutes

7 * Sabtidana- 6 67.0 £1 2-20 Procent T/Iihin
bcmji* 8.> hr.

3 Butt amlUc 4 73.0 it tt 3-ao *0 ««

ISO co -

9 Curds 3 33*0 After 15 min.
5 before 50

n 3-23 MB 4M»

— — * minutes -

10 ’rthska* 0 8G.0 n it 3-20 -

11 *3m'ilchant?9 4 70.0 n 4-OS - —

13 * Clirilchmid* eyO 107.0 f? n „

100 ££l pine
10 c’A barium ___

13 * rOxvn* 50 gcn P~f _ 60.0 H a 3—33 -

14 ‘Lava* 100 cm 6.. 31.0 a u 3-40 _

15 •ifeoudi*, 5 95.0 n n Over 4 ftXG ”
1C Cl", oo so 50 fja 2; - 106.0 t? £! 4*‘0o -
17 CSxoesc 100 3 34.0 tt tt Over 3 hrs* -



63(13)

M
ilk

 bo
ile

d 10
0 c

c pl
us

 50 
m

s. o
f su

ga
r

0.
0  

3 
2.

0 
40

.0
 

56
.0

 
48

.0
 

7 2
.0

 
3 

2.
0 

40
.0

 
35

.0
 

50
.0

 
24

.0
 

36
.0

0.
0 

8.
0 

0.
0 

20
.0

 
0.

0 
12

.0
 

0.
0 

12
.0

 
0.

0 
12

.0
 

0.
0 

4.
0

0.
0 

15
.5

 
20

.3
 

39
.3

 
20

.0
 

40
.7

 
14

.7
 

27
.8

 
21

.8
 

33
.5

 
8.

0 
16

.0
- 

3.
61

 
5.

66
 6.14

 
6.

36
 8.22

 
5.

23
 

4.
92

 7.94
 8.53

 
8.

00
 10

.0
6

M
ax

im
o

M
in

im
us

M
ea

n

O
td

-s
*

er
ro

r-

5t
d.

c*
 

3r
ro

r -

M
ax

im
um

 
28

.0
 

40
.0

 
20

.0
 

56
.0

 
36

.0
 

72
.0

 
44

.0
 

80
.0

 
48

.0
 

64
.0

 
28

.0
 

40
.0

 
28

.0
 

36
.0

 
56

.0
 

68
.0

M
in

im
um

 
4.

0 
8,

0 
0.

0 
4.

0 
0.

0 
8.

0 
0.

0 
8.

0 
12

.0
 

20
.0

 
0.

0 
12

.0
 

8.
0 

16
.0

 
44

.0
 

52
.0

M
ea

n 
16

.0
 

22
.7

 
5.

9 
22

.8
 

18
.3

 
42

.9
 

25
.1

 
41

.1
 

28
.3

 
38

,3
 

14
.0

 
24

.0
 

14
.0

 
24

.0
 

50
.0

 
6Q

.0
6.

93
 9.34

 
2.

87
 6.74

 
5.

71
 

7.
79

 
7.

13
 10

.1
7 

5.
02

 
5.

79
 

5.
77

 
5.

88
 

4.
76

 
4.

32
 

6.
00

 
8.

00

21
.

JQ
j

•fit 
t 

-8
T 

« 
* A

T 
i 

*9
T 

»»ST 
» 

*»T

13
,

__
_1

Q
»■ *1

1.
 si 

12
. «

M
ilk

 (boi
le

d)
 100 e

c.
i 9

“3
7

T~
2.

 1 37
 • “

37
"

T.
 't

 F."

8 
9i 

|

F.
} T. 

t F. 
, T. F. i

 T.
“T

"
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
 ..............

...
...

...
...

...
...

...
...

...
 -1-

F
m

 
m

 
t?

* 
1 

*•
 

$ 
"•

 t l* 
l £*

 l A* 
{

IX

IIIA
IIA

1A
A

IV

ITT

H
’F

as
tin

g , I
•f

ab
le

 Mo
. 5

Ta
bl

e fl
ho

w
in

g th
e a

ci
di

ty
 in

 ec
 H/

lO
 ac

id
 % a

fte
r th

e v
ar

io
us

 ar
tic

le
s of

 m
ilk

 & 
its

 pre
pa

ra
tio

ns
.



to<0

C
on

de
ns

ed
 M

ilk
 (un

as
ne

et
en

ed
) 1QQ

 cc
.

8.
0 

80
,0

 
32

.0
 

96
.0

 
36

.0
 

92
.0

 
44

.0
 

76
.0

 
32

.0
 

44
.0

 4
4.

0 
56

.0
 

36
.0

 4
8.

0
0.

0 
8.

0 
0.

0 
10

.0
 

0.
0 

9.
0 

0.
0 

4.
0 

24
.0

 
8,

0 
20

.0
 

8.
0 

0.
0 

12
.0

2.
0 

44
.0

 
8.

0 
55

.8
 

12
.0

 6
1.

9 
30

.0
 

56
.0

 
21

.0
 

32
.0

 2
1.

0 
30

.0
 

13
.3

 2
5.

3
2.

00
 1

4.
51

 
3.

00
 22

.3
1 

3.
49

 1
6.8

8' 6.
21

 
9.3

8' 
7.

18
 

8.
16

 9
,0

0 
9.8

6' 
11

.1
7 1

1.
17

Ic
ec

re
am

 lOO_
_m

os
,

16
.0

 
32

.0
 

16
.0

 
44

.0
 

40
.0

 
56

.0
 

52
.0

 
72

.0
 

52
.0

 
64

.0
 4

0.
0 

48
.0

 4
0.

0 
44

.0
0.

0 
4.

0 
0.

0 
9.

0 
0.

0 
8,

0 
0.

0 
8.

0 
8.

0 
16

.0
 2

0.
0 

24
.0

 
0.

0 
4,

0
4,

8 
19

.2
 

8.
8 

27
.4

 2
2.

4 
34

.0
 

31
.2

 
42

.4
 

25
.6

 
36

,0
 2

8,
0 

34
.7

 
14

.0
 2

1.
3

3,
20

 
5.

57
 

3.
67

 6
.7

2 
7.

22
 

8.
94

 10
.0

7 
12

.3
5 

7.
63

 
8.

76
 6

.1
1 

6.
94

 13
.8

8 1
1.

87

l>
D

oo
dh

m
k>

t__
10

0 _
c c

 ,

20
.0

 
38

.0
 

64
.0

 
72

.0
 

52
.0

 72.0
 63,0

 
80

.0
 

52
.0

 
60

.0t 3
2.

O
t 40.

0
0.

0 
8.

0 
0.

0 
8.

0 
16

.0
 

20
.0

 
0.

0 
8.

0 
0.

0 
5.

0 
28

.0
 ' 3

6.
0

5.
3 

18
.7

 2
2.

0 
34

.0
 

27
.7

 
41

.3
 

25
.3

 
34

.0
 

23
.8

 
30

.7
 3

0.
0 

37
.3

3.
54

 4
.9

9 
10

.8
2 1

1.
85

 7
.2

2 
8.

27
 9.57

 1
0.

7 2
 8

.9
1 

9.
53

M
ax

im
us

M
in

im
um

M
ea

n

lfe
xi

ta
um

M
in

im
um

M
ea

n

St
d.

 ♦ 
E

rr
or

. -

M
ax

im
um

M
in

im
um

M
ea

n

St
d.

 * 
E

rr
or

-

10
. 

11
. 

12
. 

13
. 

14
. 

15
. 

16
. 

17
. 

18
. 

19
. 

20
. 

21
. 

22
. 

23
.

6.
4.

 
5.

*1

St
d.

Er
ro

r.



Sa
nt

a 100
 gas.

M
ax

im
um

 16
»0

 
44

.0
 24

.0
 8

0.
0 

48
.0

 
92

.0
 

52
.0

 1
20

.0
 

44
.0

 1
00

.0
 

44
.0

 
68

.0
 

28
.0

 
40

.0
ai

ni
Bu

m
 0.0 

8.
0 

0.
0 

24
.0

 
0.

0 
56

.0
 

12
.0

 
28

.0
 

0.
0 

8.
0 

0.
0 

8.
0 

0.
0 

10
.0

M
ea

n 3.2 1 
8.

8 1
1.

5 
6 2

.0
 

27
.3

 
73

.8
 

27
.0

 
60

.8
 

28
.5

 
3 5

.0
 

2 5
,0

 
37

,5
 

16
.0

 
27

.3
St

d.
 * 3.19 

7.
52

 3.33
 7.25

 
5.

55
 4.94

 
5.

54
 10

.4
0 

5.
09

 15.
20

 
6.

0 3
 

7.
81

 
8.

32
 8.97

Er
ro

r. -

16
.0

 
72

.0
 4

8.
0 

92
.0

 
68

.0
 

96
.0

 
40

.0
 

5$
.0

 
52

.0
 

68
.0

 
48

.0
 

60
.0

 
52

.0
 

56
.0

0.
0 

8.
0 

1 
2.

0 
52

,0
 

0.
0 

16
.0

 
0.

0 
1 2

.0
 

0.
0 

16
.0

 
0.

0 
20

.0
 

24
.0

 
36

.0
6.

0 
41

.0
 

31
.0

 
71

.0
 

35
.0

 
54

.0
 

24
.0

 
38

.0
 

30
.0

 
43

.0
 

30
.0

 
41

.0
 

37
.3

 
46

.6

3.
83

 
13

.3
0 

8.
06

 9.1
4 1

4.
00

 16
.3

7 
7,

09
 

9.
59

 11
.6

1 1
0.

75
 10

.3
9 

8.
22

 8.12
 10

.8
2

•C
5

toto

*S
ab

ud
an

a -
 Ka

n.
ii*

* 100
 gm

a.

76
.0

 
96

.0
 

80
.0

 
96

.0
 

10
.0

 
15

.0
12

.0
 

24
.0

 
0.

0 
4.

0 
0.

0 
8.

0
43

.5
 

56
.7

 
23

.7
 

32
.7

 
2.

5 
10

.3
6.

67
 

9.
80

 12
.2

1 1
3.

59
 

2.
50

 
1.

65

B
ut

te
r-

m
ilk

 180 
ee

.

80
.0

 
88

.0
 

80
.0

 
10

4.
0

0.
0 

8.
0 

5.
0 

20
.0

15
.8

 
31

.3
 

34
.8

 
48

.7
13

,0
7 1

3.
99

 10.
88

 12
.9

9

M
ax

im
um

M
in

im
um

M
ea

n

St
d.

 ♦ 
irr

or
.-

M
ax

im
um

M
in

im
um

M
ea

n

St
d.

 ♦ 
Er

ro
r. 

-

17
. 

18
. 

19
. 

20
. 

21
. 

22
. 23

,
15

.. 
16

,
14

.

*ST

12
.

11
.

9.
 

10
.

8.
6.

3.

•T



63 (e)

"S
hr

lk
ha

B
d*

*_
_1

00
 gra

s.

40
.0

 
10

0.
0 

60
.0

 9
6.

0 
56

.0
 1

20
.0

 
44

.0
 

64
.0

 
24

.0
 

32
.0

 
36

.0
 

48
.0

0.
0 

6.
0 

0.
0 

6.
0 

0.
0 

12
.0

 
0.

0 
12

.0
 

4.
0 

8.
0 

8.
0 

12
.0

15
.0

 
39

.5
 

28
.0

 5
3.

5 
30

.0
 

61
.0

 
27

.0
 

46
.0

 
13

.3
 

22
.7

 
21

.3
 

30
.7

9.
57

 21
.9

7 1
2.

54
 22

.6
2 1

1.
61

 23.
17

 
9.

98
 12

.1
1 

5.
85

 7.38
 

8.
14

 10
.3

2

60
.0

 
12

8.
0 44.

0 11
2.

0 
36

.0
 

68
,0

 
60

.0
 

96
.0

0.
0 

12
.0

 
0.

0 
8.

0 
16

.0
 4

4.
0 

18
.0

 
60

.0
20

.0
 

82
.7

 
20

.0
 6

8.
0 

22
.7

 5
3.

3 
36

.7
 

76
.0

20
.0

03
5.

75
12

.8
63

1,
07

 
6.

58
 

7.
44

12
.2

7 
9.

76

^M
ask

a“
 100

 ms
 wi

th
 10 

gr
os

.o
f ba

riu
m

0.
0 

88
.0

 
28

.0
 8

0.
0 

32
.0

 8
8.

0 
36

.0
 

72
.0

} 
28

.0
 

44
.0

 
40

.0
 

68
.0

0.
0 

4.
0 

16
.0

 4
8.

0 
16

.0
 3

6.
0 

24
.0

 
48

.0
 

16
.0

 
36

.0
 

8.
0 

12
.0

0.
0 

46
.0

 
22

.0
 6

4.
0 

24
.0

 6
2.

0 
30

.0
 

60
.0

 
22

.0
 

40
.0

 
24

.0
 

40
.0

M
ax

im
um

M
in

im
um

M
ea

n

St
d.

 + 
Sr

ro
r.-

M
fc

xi
m

ur
a

M
in

im
um

M
ea

n

St
d.

 * 
Er

ro
r*

.

M
ax

im
um

M
in

im
um

M
ea

n

St
d.

 + 
Er

ro
r

^t
es

jc
a'

*_
10

0 gms
,

13
. 

14
. 

15
. 

16
. 

17
. 

18
. 

19
. 

20
 . 

21
. 

22
. 

23
.

12
.

•IT 
*0T

5.
3.

 
4. 9.

57
 21

.9
7 1

2.
54

 22
.6

2 1
1.

61
 23.

17



63(f)

."t
ev

a11
__

1Q
Q

 gma.
60

.0
 

80
.0

 4
4.

0 
88

.0
 

64
.0

 1
28

.0
 

¥6
.0

 
11

2*
0 

68
.0

 
76

.0
 

60
.0

 
70

.0
 

40
.0

 
52

.0
0.

0 
5.

0 
0.

0 
16

.0
 

8.
0 

40
.0

 
0*

0 
28

.0
 

0.
0 

12
.0

 
0*

0 
8.

0 
0.

0 
8.

0
13

.3
 

34
.2

 2
1.

0 
52

.7
 

31
.3

 
70

.7
 

33
,3

 
62

.7
 

24
*0

 
46

.4
 

22
.4

 
32

,S 
20

.0
 

30
.0

9.
66

 1.2
.0

2 
7.

72
 12

.0
1 

2.
15

 14
.3

6 1
1,

55
 

7.
90

 11
.3

3 1
2.

35
 11

.7
7 1

1.
11

 11
.5

5 1
2.

70

4.
00

 
6.

65
 9.24

 
8.

00
 

8,
55

 
8,

35
 15

.3
0 

6.
98

 1 5
.4

 2 3.2
6 

9.
43

 10
.0

6 8.?
8j

U
. 5

51
0,

36

4.
0

8.
0

0.
0

0.
0

"i
fo

va
’1 50

- 
0,

0 
16

.0
 

20
.0

 
40

.0
 

34
.0

 
40

,0
 

£8
.0

 
68

.0
 

3 6
.0

 
84

.0
 

3 
6.

0 
64

.0
 

3 
2.

0 
40

.0
 4

0.
0 

44
.0

 4
4.

0 
52

.0
0.

0 
8,

0 
0.

0 
12

,0
 

0,
0 

20
.0

 
12

.0
 

32
.0

 
24

.0
 

32
.0

 
0.

0 
12

,0
 

0.
0 

S.2
 

36
.0

 4
0.

0
6.

7 
24

,0
 

8.
0 

23
.3

 
13

.3
 

50
.7

 
22

.7
 

61
.3

 
30

.7
 

49
.3

 
20

.0
 

29
.3

 
20

,0
 2

6.
7 

40
.0

 4
6,

0

**
Sh

rik
ha

nd
’1 IQ

O
 gaa

. m 
1t

h 10
 gm

s of
 bar

iu
m

.

24
.0

 
96

.0
 

40
.0

 
9 

2.
0 

56
.0

 
S8

.0
 

56
.0

 
84

.0
 

10
4.

0 
11

6.
0 

56
.0

 
76

.0
 

52
.0

 
56

.0
 6

0.
0 

72
.0

 4
0.

0 
50

.0
 

32
.0

 4
5.

0
0.

0 
52

,0
 

19
.0

 
76

.0
 

32
.0

 
48

.0
 

24
. ■?

 
40

.0
 

8.
0 

60
.0

 
28

.0
 

56
.0

 
36

.0
 

56
,0

 
24

.0
 

44
.0

 
0.

0 
12

,0
 

4.
0 

12
.0

8.
0 

69
.3

 
27

,7
 

86
.0

 
46

.7
 

66
.7

 
38

.7
 

56
.0

 
54

.0
 

97
,3

 
42

.7
 

65
.3

 
45

.3
 

56
.0

 4
2.

7 
57

,3
 

20
.0

 
31

.0
 1

8.
0 

28
.5

8.
00

 
13

.5
1 6.

26
 

S.
04

 
7.

26
 24

.9
7 

9.
25

 14
,0

5 2
6.

04
 4.32

 7,94
 

5.
92

 4,97
 

-

lfe
xi

.a
u®

is
Ln

irr
ut

o

M
ea

n

ltd
. ♦ 

':<
rr

oi
*.

 -

m
xi

ra
ui

n
iin

in
um

M
ea

n

St
d.

 41 
ur

ro
r. -

M
ax

im
um

.

M
in

im
a®

.

M
ea

n

St
d.

 ♦ 
Er

ro
r.

*

17
. 

18
. 

13
. 

20
. 

21
. 

22
. 

23
.

16
,

•SI

13
, 

14
.

U
,

10
.

*6

6.
 

7.
o.

3.
 

4,

•T



63(g)

* A
.

11
 M

av
a'*

 , 1
Q

Q
__

gm
s (rep

ea
te

d)

0.
0 

12
.0

 1
0.

0 
40

.0
 

48
.0

 
56

.0
 

48
.0

 
60

.0
 

68
.0

 
76

.0
 

40
.0

 
45

.0
0.

0 
5.

0 
0.

0 
16

.0
 

8,
0 

40
.0

 
8.

0 
36

.0
 

8.
0 

44
.0

 
0.

0 
8.

0
0.

0 
9.

6.
 4

.6
 

25
.3

 
21

.3
 

46
.6

 
26

.6
 

50
.6

 
34

.6
 

64
.0

 
14

.6
 24

.3
- 

2.
34

 
2.

90
 

7.
43

 13
.3

3 
5.

11
 11

.8
4 7.6

4 1
7,

70
 10

.0
6 1

2.
61

 11
.2

4.

"B
a B

ud
iH_

_1
0Q

__
_

ga
s.,

24
.0

 
88

.0
 

48
.0

 
88

.0
 

60
.0

 
10

4.
0 

64
.0

 1
16

.0
 

52
.0

 
60

.0
0.

0 
38

.0
 0

.0
 

56
.0

 
0.

0 
72

.0
 

0.
0 

20
.0

 
0.

0 
16

.0
10

.0
 

59
.0

 
21

.0
 

69
.0

 
41

.0
 

84
.0

 
28

.0
 

78
.0

 
19

*0
 

44
^

6.
Q

0 12
.5

8 1
2.

37
 11

.6
2.

14
.1

8 
6.

92
 16

.4
9 2

0.
68

 11
.4

7 
9,

71

• Che
es

e 50 __
sa

w
,

0.
0 

32
.0

 0
.0

 
68

.0
 

12
.0

 
88

.0
 

28
.0

 1
16

.0
 

28
.0

 1
04

.0
 

56
.0

 
92

.0
 

48
.0

 
72

.0
 

48
,0

 
64

.0
 

24
.0

 
32

.0
0.

0 
16

.0
 0

.0
 

16
.0

 
0.

0 
32

.0
 

24
,0

 
96

.0
 

28
.0

 
64

.0
 

40
.0

 
76

.0
 

40
.0

 
72

.0
 

40
.0

 
64

.0
 

12
.0

 
20

.0

02
 0 

24
.0

 0
.0

 
42

.0
 

6.
0 

60
.0

 
26

.0
 1

06
.0

 
28

.0
 

84
.0

 
48

.0
 

84
.0

 
44

.0
 

72
.0

 
44

.0
 

64
.0

 
18

.0
 

26
.0

ife
xi

m
um

 

M
in

im
i  m

 

M
ea

n

M
ax

im
um

M
in

im
um

M
ea

n

-f

Er
ro

r.
-

M
ax

im
um

M
in

 lia
na

M
ea

n

St
d.

 +
Er

ro
r.

-

19
. 

20
. 21

. 
22

. 
23

.

*8T
’Ll

16
.

13
. 

J4
-

12
.

Jl

-9
. 

1©
5. 6.

2.
 

3.
1.

E
rr

or
,



63(h)

T«
 To

ta
l

"R
re

e

G
he

es
s 

10
0 ans

.

32
.0

 
84

.0
 

40
.0

 9
2,

0 
60

.0
 1

00
.0

 
68

.0
 

76
.0

 
64

.0
 

72
.0

0.
0.

 
30

.0
. 

0,
0 

20
.0

 
, 

28
.0

 
68

.0
 

16
.0

 
0.

0 
24

.0
16

.0
 

57
.0

 
20

.0
 5

6.
0 

44
.0

 
84

.0
 

42
.0

 
60

.0
 

32
.0

 
48

,0

M
ax

in
um

 

M
in

i ta
jff

i 

M
ea

n

>t
d,

 *
Er

ro
r. -

‘8T

12
.

*TT
*0T

7.
 

8.
6.

5.
3.

1.



Z M
AS

K
 Ac

 B
AR

IU
M

 
3 6

A
SU

N
D

!
* c

h
e

e
s

e ' '
5 

IC
E

C
R

E
A

M
6 

O
O

iL
E

D
R

IC
E

r M
A

N
C

O
JU

IC
E 

0 I
 D

U
 

9 C
H

E
V

D
A 

JO
O

U
LA

BJ
A

M
B

U
 !

fiJ
./V

o 9

1 
AL

C
O

H
O

L
2 

C
U

R
D

S
3 

M
iL

K
* S

U
M

M
A

N
D

 
3 H

A
V

A
6 

C
H

EE
SE

.
7 

IC
EC

R
EA

M
.

8 
C

O
N

D
EN

S
E

D
 M

IL
K.

9 
D

O
O

D
H

P
A

K



Xy tiia various ounroo showing the tots! acidity for each of tho article 

of tlio food in the individual ouojcotB aro also dr arm and they Iiovo 

coon Bl'iovm in figure ITos. frcaa S to figure iTo.lG* Total nuaibor of 

observations rmdo on JO subjects for teotinc of th© nilk and e.Ujc 

nroperations is 75*

Disgust* 3.0ns;

Can trio roprioiisos»

It?oo rnO ..tof.nl acidity

It is the occasional practice in the titration of relatively pro 

metric cost onto to subtract the value for the fteo acidity fron iJ i?,t 

of the total acidity and call the difference tlio !,canMnod roid«* The 

validity of f.-ilo is questionablej ovon p-soieiing that tlio difference 

between free- and total acid is portly dm to c.cid which 5mo rc.aatod 

vita. protein to Torn protein lytlzocblorido, it :lc door that the -mount 

of eoid which lias ao reacted ic inermtcnablo only by titrating too solu-
l

it on to tbs isoelectric point of tlio protein; further titration b crjcajlj 

thin- pi represents ill© forr.ir.tion of nllrii salt of protein me vill 

depend on tb mount end nature of protein present, without rofcroaci 

to lie?.? nncli hydrochloric acid fwa boon "oorabinod0 with the protein. 

A.ctvp.lly* the difference between free and total acid is more a mar ore 

of til© “buffer power of tlio centric juice than anything oloo*

In figure bo«3, the r-iili: and file ntlb products vhicli ore liquid in 

fora ;vJ which have boon given: in quantity of 100 eo or the quantity 

tlKironbo-t, have boon todxon together for the oolro of conns;? icon* 2’tone 

products arc nllit, nilit G sugar, eondeneed millc, isocrouxi, *doo'JbprJ;*,

1 oa■budar^,lsanji,, and butter riilh, In t!ie case of tlxsoo articles the 

quantity of water present in tlio a'ct-iclo© tboriaclvon io not nuch differ­

ing r.nd honeo comparable as opposed to the caoo v&i&tq tlio solid prod 'd 
lil:o cheese though riven in time or lose a^fequal amount, i»e. 100 axis,
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but containing no witer* is ooeapared with mi33?» Share arc two factors 

that rmy ho involved her a, ono# tho v&ior content whioii might canoe 

tlio dilution of the gastric juice and tho second, the varying quantities 

of the solids# containing the proteins, nay themselves on,use difference 

in tlio secretion of tl» gastric juice and the acidity too, yaea t;olid 

or tjic seni-solid products like o’trdo, *shrikhnntl* <, ’nava*, ohocr-e,
’ uasndi* ‘etc* aro therefor©, taken together and for tlieuo products, the 

vertical columns representing the acidity are dr arm 'first fu if-' figure 

lla.3» fills very pr inciplo is also taken into e and id or at ion --railc 

drawing tiro curves for svorega total acidity ngminct tine in ilia figure 

ides. 4 and 0, In figure- 1Tg*4, the curvea for tire liquid typo of 

pr c luc to arc drawn wMlo in fig are ho. 6, the curves fox' the "olid or 

tlio som-aolid type of products ere cnam.

In thin series,tlio acid reonoaco after an article of food is 

conrnrofl wit!?. that obtained mi alcohol fractional noal o.wwainatlmi. Ao 

Tlmv? and Seels (1933) have shmm9 this ’alcohol* rioal evokes more acid 

an wo II as larger an aunt of accretion then tlio old gruel nerd, nut it 

in move convenient for the re as one which havo already been discussed 

in the previ one tjogas.

-gastric response could he divided into throe phr.ooe# no lrr: be .in­

stated in the pert- I on inf^mlucticn, (l) psychio, (a} clionicrl or 

lunoral and (3) duodenal or intestiacl. Xho psychic secretion jo 

evaded. cy vagi! utiiuulr-tion and lac to for a short tine in hirmr. Kilo 

is nssociatocl •rit'-i increased motility of the organ. fiiio coiulltfouod 

reflow: Id /ory val"r.ble in initiating tha gastric rooponso, pi^jpcrator/ 

to the arrival of tlio food ir. the r-txiaak. One may jootifirhly attri­

bute Idle difference in rcoponoon In roc poet of cl iff emit foods to tko 

sco end chenical phase, to the eriiolo itoolf and not to the pry uric 

factore.



1 A
LC

O
H

O
L 

L C
O

H
O

eX
SE

D
 iti

ur
l 

3 P
O

N
H

A
 

* t
xV

LA
&

JA
M

B
U

5 
S

W
E

E
T-

B
A

LL
S

6 
M

U
O

r K
H

A
JU

R
 

g F
U

LL
 -M

E
A

LH
ft a

. N
o 

■ /3

Ik

L A
LC

O
H

O
L 

2 C
U

R
D

S 
•3

 M
IL

K
S

 S
U

G
A

R
 

M
 3

H
R

IK
H

A
N

D
5 

IC
E

C
R

E
A

M
6 

B
U

TT
E

R
M

IL
K

 
r B

O
iL

E
D

R
S

C
E

&
C

H
E

V
D

A

?/ ‘*N

! A
LC

O
H

O
L

2 
M

IL
K

C
S

U
6A

R
3 

IC
EC

R
E

AM
* C

O
N

D
E

N
S

ED
■ M

1L
K

\ 
S

 B
O

IL
E

D
R

IC
E

 
S

 CH
E

V
D

A
 

7 D
 H

O
N

S 
A

 (S
IH

P
Ll

}\ 

g O
A

N
TH

/A

Fi
<j
. M

o t
V



cc
Tm conditions regarding, service» environment etc. v/cro kept 

on if om aa fox as possible. 3Io relation could bo obtained between 

the- dogroo of acidity and the like or dislike of the article* ill 

prcpara/biosis were relieved with ti» exception of chocoo which the 

cul-g'ooto had not much t as tod "Defer© and hence otaoached with difficulty. 

However, ac it can he seen, very high response was evoked by « 

coin *hao«ai* which were roliohad very nuch, as also by ekooeo which was 

disliked* Besides,-f/hen tho sane article vms repeated in the orno 

DUbjeot on another occasion, the response was similar, ;]« that Dubjoot. 

Iforoovor, an Pavlov (loc oit) lias shown, the appetite juice, v hr. t ever 

the previous diet, has the sane characters.

In those osperinents the prooonea of the tube xr. ilia s to; inch t/ad 

another constant factor, Ml subjects \roro thoroughly ex; on stoned to 

tlic proowico of tiio tube. Hew far was its presence responsible for 

acids secreted? Boain art t {loo eit) could not find acid test niton ho

applied hlo tongue to the otcraaoh of Alexia St. Knrtin. 2ho prononeo 

of acid in aspirated nampins was attributed 1y hir,-\ to the proca.iec of 

the tube• However, In Pavlov*n (loc oit) osnerlsionio, the noelianioal

feet or of ‘'..lie tr.be had no effect. Ao Wolf explains, possibly the tube 

did not crake cry cold secretion, but norely enabled ono to roach ib.o 

folds of' gastric riuoosa where acid was hid don and which Beaumont*« 

tongue could not roach* "Ihd It 'beon that the mechanical factor if the 

true xma in cone way responsible in the acid secret ion, It rro’ild lyr/c 

keen that at t-jo. first time '7h.cn the subjects were nev? to tiio roe of 

the tube end its presence in tiio stomach, the roeponoo obtained night 

have boon d If f errant fi’om that obtained on a nno other occasion lator 

when the subjects non could luavo boon thorougiily used to tho ytrooenco 

of tlic tubo in the stomach* fhat it wao not so xmn obvious f'von the 

fact that ncaro or lees tho sama response was obtained after the omt*



m
EftiolG or food was given In the same eubjoet on two different occasion

«o under similar oauditions.

Eron the considerations mad© above regarding the first pliaoo, 

ruxnelyB tlio psychic phase, it would 000m that the difference in response 

-e in respect of different foods may be attributed to the second, nar.10- 

ly, tile ehonical phase. 52 to variation in gastric rer/coneo .can thoro- 

foro bo ahtribatad to tho character of the article of tho food itself * 

its chenienl and physical nature.

Chemical phase:

rJ3io curves in tho figure 3Iod. from 6 to 1G will she;; tho response:: 

of the subjects to different articles of food* Efoono as well an tin 

triples at the end in tho appendix indicates that tin froo and total 

acidity were increased fron 3. to 2'r Jiouro after tafcing the too-'’, in 

moot of the casco* tin acid leva In foil after 2j to 3 honro, tine 

chemical phase continues ao long an the food stays in the stomach, t'ho 

fall in gastric acidity in tho Inter part can porliann bo duo to rog-srpi 

-tali 0:1 cC c.lballno duodenal contents which neutral iso it, fron ohlo- 

ridcs anti not acids ose os tins, ted, the .chloride level io said to 00 

rising till the article is evacuated. In tlic otney of the roopoma, 

to the00 articles of mills Tiroparationc oliloridoc octination vxlk n >t 

rtono* She estimation ©f tho chlorides content Jiao been dona in nr,no 

of tiio study of tiio response to other articles of food Irl.Ico pro parti­

tions of oggo etc. end the results of those studies will bo diucuecoc? 

later on.

3ia lunoraj- omoitani n£ this eb/uiioal phase is asairaotl to bo 

* gastrin19 a poly-peptide, which is said to "bo pr oducotl in the presence 

of f:5oA in the etomoh and Absorbed in tho blood. Tho diameter of

Centric secretion, its pepsin and axil content vary with the typo of 

tho chemical stimulus of food, Tho current ImowlGdco regarding the
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choraicnl refinance has 1)0011 ourrnarisocl by Starling (1949) ao undert- 

* In the erase of the dioaical pho.ce, there io considerable varies 

tion in the nature of the juice; whereas tho accretion of juico ic 

grorvtcnt in anomt cf tor a neal of neat, tlio dlgaotivo poorer in Great­

est after ana ax' broad. Tho -Juico eoorotod in this? pliaao nixit vary 

acoordinG to the quantity- of hmoral amenta produced end there faro 

with the nature and amount of the subetoaooo produced In the pnvli dnaay 

diction of the g&stric cantontc, as v/ell as with, hue initial co^joai- 

tion of food. ihc corapooitica end. activity of the juice mey vary with 

thij intensity of If 10 otimluo. Pc,to reduce tho gastric secretion end

prolong their stay in tic at a7.' bbtor* ton, or c of foe taken with

food rvaguont tho yen trio accretion and vexiouo articles of food ruck 

no refutable juices contain powerful olr-oioal 0%citanto (o.g, hi ut tv- 

nine }1.

J'-jx can bo soon iron the? table i”o*4, the renpoiiro obtained with

different preparations of aiiXlt v»ivm given to iiio rd-ibjeotc., neatly in
is

quant it. ion of 100 gne. ^varying. hie re salt 0 have toon cor.pr.rod rrith 

Cm figures obtained by Ibwl; ct si (lOfG) in the niailcr studios 

ikolrn, vhiieh have Cion given previously in part I on introduction, in 

tho table ITo.l. kill:, will: with sr-gyr, condensed allk v:aC ico-erotsu 

gave a low acid ronporiso throughout. Cur do, *haoudx*, ’nobba*, * r,hri~

klwrul1,, ohoe-ee, ’wr.vfc* wr oduooil high- acidity which poreiutod Ion er. 

fie free end total acidity readinfn vroro relatively cl000 to each other 

In fn cat, a ef id Ik, rnilk with ony«> and ice-creak., whorer/; after ’ shri- 

iehand’, ^oaDUdi*, curds, ’menha* end cliecco, tho difference uro norc 

than GO 00 of 11/10 no id, por cent, especially in the early err mien. Ifni:’ 

my bo partly duo to tho acids present in tlio article a, which on ehraica 1 

orar-iination chewed tho proconco of fair rvtouut of lactic acid* flio 

hk’h acidity obtained in or,oc of the m/oct pi’opuratxono in roocibl;) not



03

caused 1y the mi~ar alone for wiion 50 tm of sicar wwo given with 100 

gm&. of nilh, the acidity cuwc die?, not shoot above that xfhloh ve.o obtain 

»od with. milk alono.

On one occasion, 10 gsas of bnriivi wars added to 130 gyia of ohri- 

fc’iand end the whole after pnopenly nixing v/as given to the subjects,

2hie was with. the view to find out whether harii-ra canoed any Gifforeuca 

in the arwtying: tirae of thus antioloo of food fron the started!, i/his 

V7cc in connection with tm attempt coins oade in the hog inning of our 

study to 0QEixir.ro the evacuation time obtained by the fraction: IL n.'thod. 

with tlmt obtained ty tile screening; uetliod* 25iia latter part, ha;evor, 

io not discussed here a,e it dcoo not z'orra a part of thin thoiwlo.

"■igh sscility war obtained who" V'p aaoiat of protein In Id io article 

wars high, -TTdghont acid reading y-t's given by caooco v/hloh in quantity 

of 10n gria contains over C5 rpj; of protein. 'leva*, (chortle--’I coiviosi 

of *nrvrr* trnc studied an-1 the ncei-lto ora given later hi taboo 

ITo.lO), buaub/l and •’basudi1 wiiiflh contain 10 to 17 .yvo of proiwin in 

10o gran of the article of-oo nho,? high acidity. 'XI?;, r:\7oet or old)./.* 

wise, icecream containing, in quantities of 100 yiv of Ifuo orcloloo, 

about " ; (p'fi of protoin, evoke loos acidity, 2n case at nd

rrhez'o t!te protein content io about >>/ //as per ;i.)n /* -a, 

sane an that of nil!:,’ tho high acid it?/ evoked by then say he ©vnlaineft 

Xy the '■'res once of other no ids, lactic and. butyric, in the ertialon

thcrsolyor.. in ease of tho cheese, hOT/ovox*, hi/fier acidity wan obtain** 

od wizen tho ©jacKint of the article given to tho subject was 50 gmof thjjn 1 

vtion the amount of the article given t/ao 100 £pt©» Of course, it mist 

ho afeittod that the umber of obncrvnt5. one node h.oro wan only tuo in 

ouch of tronc two canoe end hence not sufficient for the conoXu.sirnz,

Taro two valve s for the protein con tout given pro calculated frou tin 

tables, while our actual analytic will be referred, to later an, ' raak 

et al (loc sit) had elec noted that vrho-s largo emomt of iniK: wan given



at aoict revise vox <sMr4as4* vs .1 mc-Xil
irrot«in cjlseio, docs not otuxi to tiie u-Ol& fas-tm* in cl-otmfrXri.r;- tlie

dexieo or sol'iit'H/ * Ov'!l0 Qiso of lJOSftiOiO’4 too- tfcllcr COX'- lit fo;

tr.n loYola.«? tfsa .'saoidilty in if jo cfera-af* Till: nnd icecream rm>

tasrisnllsiis^ j&ojiortS5S rrMoli orga lie i;rid© u&3 dT la X#fpo^&<r£|?(ta»ciJ*

C?io otd»r p;.^:;Ta2,i:.tivfis of n$Xz lSxop hWf&t ‘TteuetPx * ^q-

c.iootso* ou?cto o$©« sro utt'ilfeftSc Is. orieli osooo# $s paptia tHeix-v,. 

anr.ll quasi tltieo sT raili:* irr/eeiosotl if desired car ioasress ruosm-od of 

sills cniy cari Ijo cxtnite&. 222 otlie-r x^spc^iXsiio of ni2!i ot*r». to !»

tmrroits&ifa*, Tlficrcxiosis ts&j^spdfcjj Cxi 'jrsxwia'i.itsia * doodUpo'-* sud 

* t&Xi ’be- triiaa Sates? css dons ai'ilfi ccrwlc ■eto- “hcar.xc

tiro :?Qsrs>r Gaateliiotl race ci&d tlso letter •ijstrxirvir..* oXosj

-..'It'’ nixie,

Tlqgstitansi

To JjjmJ not too fo^tiantj. o? "pttiBp n oifojc^t olio co.CUl :? ■r^wpitr'-tes 

at- tjIH nag t£so ©o;iM t^us ose-dCLo i;o to noto tiao ersaoi csoncow in tho 

cosolstaiwy a? tl® -optician traalXor-ed* fres iiao to tine* Trj olsccr-* 

mttotjs -9Q.ro nade9 houavs?* Jii ia,i or;.-rpios tr£wi osfc 5^r rjoaou of tlr- 

Btxjfiou t’faoj, srcBdiatQlT sr,% tlittir faf-ax t-lis sfurmcO; aid

STr-xi txoae dlwctfrat-toils .coca inETcroneotf oaaltl Ije i&'fisi solai r;?o ftiven 

Jsxrc* It ims oonrt tint ibg tji'JSi writ:- eppdXod in n&oui 10 xaiintoo %' 

tfcio in tap. Kftcss? lie gatrolivrtlcrc* XUo XispseSneilun of

tlio curda mo <fouorrod io i»o ti^ciag plteoa n£ies?' m !2.o£.f op In r 

and o laalf* oolid prap.imt2.ixss lire et^o*

rondertHt fcto rrxalX pss*t£aL-2»te fora Tll-tliiix an Iiorr 311a vroco litpiofiod 

in oidiocrqnsixt r,.frx>Joo. Sifla isug'i t/ro rfoo'-it 'tlis ^LgrsianX cfiioli

tjero. olsio5*v?)4 *

%m w&Z&iv* tlicootia* otxJixl iu 

tioiw of food. In &33L of ttiO prrpsiT.tl/x

io eftoo of tliifio pfopirr- 

otirJioX tlio poptan??



fcramformation woo observed to tafco place in the ctomcli In 15 to 50

snimrtae after the Introduction of the articles of food. iSn* tiio 

protein digestion oomenccd vary eaon whatever the preparation was.

Proteins we detected in oil the samples of Iho gastric contents 

including the -laft after the introduction of those articles* indicating 

therelW that ail the proteins of the above articles* \?h&n given In

aunntitless of about 100 gms* are not converted to pop tones oof ore they 

leave ilia stomach. Before drawing the above inferences it 170,0 ascer­

tained in other ways that the proteins too tod in thn sc?nplos taken at

the approach^ af tbs omptying tino wort? those derived from tin food
~ _ duo

and that the positive test for protoin obtained was not^only to the

presence of th© pepsin in the eenple itself* Shic tins done in eubso- 

ouemt studios also. Smo it 00or,to 'iron ih® above otedrvniiono that 

the digestion of trie proto ino has to bo ccKipiotetl in the intentIno.

Iv!he» main fiaaotion of tiro storxich in that of a containerj ito digestion 

function is rather a prologue to the aliangoc that arc to trice place in 

the intestine which io the chief organ of direction. Sio digestion 

of fats and carbohydrates in tho at©much la hold to ho of more or leno 

poor signifioanco. ihe gaotric digestion of these components of food

Imo hot teen studied ia cases of those articles of food.

rtracuation thaos

5110 evacuation time was eotjLvvfced iy the fractional sothod, ly 

memo of the observation of tlio last clear Barrel® which was tahon na 

am index of the footl having cleared ft cm the stomach. Hills:* mill: with 

0 ugar and iec-crosm loft th© at coach qampletoly within fhrao hours af 

time, Curds, 'raoiikrl and 'sava1 cleared out from tlio otocrioh in 

about 3-} hours of tMe* while *'Dl^ikband1 * ’haoudi1 and dhooae tool: 

over 4 hours for clearing out free tho si coach.

theses have 1>ecm gat forth to explain the behaviour of tie



PSylorno and tho evacuation tin© of various foods tvca tlio (staunch,

Ehw.s acid control* consictenoy and oiso of food particles* decree of 

die tone ion of the at orach* osmotic tone; ion a£ the articles, cucraic&l 

ns,tvro of food, mood of tlio (subject oto, have boon advanced to oaaplate 

tlio difference in tlio evacuation time of different foods*

ITvald and Boao (1006) htA Mt tlio theory of acid control of the 

pylorus, r/bidli hypothesis w&o put forth dearly ty Cannon (i90i). In 

1815 SeboXi had noted that tlio hich&ot acidity mo obtained ty the

time the stomach wae about to empty, 2ko acid control theory doon

not hold much ground ae the stomach evacuates wit 

aohlorl^driae as in the can® ctf norm! etanacbo, 

ho do on tint mos.t of the eubctancec that evnciinte 

produced lot of acid• It im:/ oa duo to perhaps

It equal cans in

In our ocr ior: it mry 

tilth delay have

Inol: cf regurgitation

iron the duodenal side.

form! 1901 had noted that artielec, lilco rice, loft slowly, it* 

in herd form. Ilirsch (quoted 1w Xlvoros* 1948} later sirense& thin 

fact co? conatiatcncy of tlio food porticlca, Articles lilcc bcioudl end 

srvrn with larger particle© novo cvacuatou. with delay* In the onpirai© 

-d eampleo* however, tlio or tic loo seemed to ho liquefied wit* ..in tz. 

hovr,s time i.o. about 3 hours before they loft tlio ctcmcth in none 

cac-n.

She factor of cliotonsion of tlio stomach could not ho o::eniiicfl for 

tlio roan on that in most of the caseo 109 O'© af articles were given 

only, Lpr'b&iJe, however, rxv; ooeoreved that 250 oc of air plus water 

lion tone Cl tlio evaluation of water than whan 250 co ccf -water clone wnc 

given.

33a&ucioni (loc cit) had put 

liis subject and removed samples

a groat iSersy foods into the stomach of 

of the gastric content at Intervals for

examination ~h *#as interested not so much in the length of time
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food remined in tile stomach as in rthiat happened to tli© food anti hov/ 

long it tool: for the foods to disintegrate* lie did observe, h or/ever, 

that oily aubctciiaes retained in the organ for a relatively long period 

of tine. leafy vegetables remained longer then sseata end starches 

vsvre the most rapidly evacuated. Cannon (loo oit) explained that 

crrholydratoc* loft promptly because they wore unable to combine \?ith 

acid, xikioh. xtr-s all owed to r cumin in a froc state * Proteins on trio

other hand* combined with aside and oo no free acid t/ao available 

till the dieiptegrhtion had contiimocl for an hour or oo,

Though toots for curb #!yclrr> tea vrera not made in caeo of these 

articles of food, mraoly sill: alb nil!: product®, except in ono article, 

subsequent studion on other articles, which urill 'bo diueuGscct lator on, 

do nhoT? that onrbo'^dratec, like rodibisg .sugars, leave earlier than 

protoins*

It 210.0 be on alio?,® by Wolf and Wolff (loc oit) tiiat emptying of 

the st coach dopondo upon the socimrence of vigorous contractions in the 

sstcoach, which occur only in iko a anpany of accelerated acid secretion 

and hyper aemie, of the isucqob* fim duration «f digoat ion in tho 

stomach, therefore, would bo expected to bo relatively long when 

gastric function is inhibited, and short whan it is onllanced.

2%Swi«©y and Spurred (3.935) and Quigley, 3ettlcmo.ii, and Ivy (19M),1 

have shown from their studio® that tho coupon iti on of a meal inlluonoeo

greatly tba length of tine if r ermine in tho stomach, nearly 'or.ro

protein or carbohydrate meal is quickly discharged, r/hilo tho presence 

of fat in a meal generally prolor.gr; the emptying time. Ihic retard— 

inn affect in due to the fact that iba proscnc© of fat in tho duoien’ta 

emiaes tho liberation of r. hormone called ontore,gastrone into Hui blood 

stream (Gray, Bradley and Ivy (1937) . Stic material not only Inhibits 

motility end time delays gastric emptying, but ito influence rocultc in
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pallor of tit© atioosa and decreased acid output.

23ie fat content of those articles of food given nasnoly, sills and 

Edik products* however, does not man parallel, with, their evacuation 

time.- Iliue' our do and milk mve aoro or losdbcsie fat content hut the 

mills leaves the stomach earlier than t3ie time token by the cuer&o to 

leave the stomach* lb© amount of fat In 'saasba* and * shr&ckani* in 

almost the sen©, yet, the latter leaves with. c. dairyof tirao. Other 

factors decides the difference in tii© fat content in ihej articles 

must he operating in these cases.

IToodc of the subject do affect hut possibly do not determine tiio 

caret tlTiio of evacuation of the articles of food fron tbo stomach. 

Criantur eo(1033) could not satisfy that pleasure in any way p-’Cloicd 

evacuation but saw that worry blocked tho food for hour’s in the 

stoimoli. One would ezeset that wide variations in tho duration of 

gastric digestion would occur during periods of emotional conflict, 

fiermon (loc cit) and Alvarok (1948) have qliown that undicestcu food 

ronnined in the ctoc^aoii for noro i"ian IS hours in the presence of fori* 

and oartain other caoticaio.

15io emotional factor trass noro or loss stenderdisod in our series 

of experiments and banco could not mtex’iaily ©Iter the evacuation 

time obtained in different cases. Sien again, ’’’bosudi1* and l!nhrikhnndrt 

which were relished well, took nearly the sara© time as clicono which 

•was disliked by the subjects. Thus like or dislike for an article 

did not- determine early or late evacuation ci* t3xe preparation.

i’he following arc tlis names, of the 11 otxbjeoio, ant of the 1C, 

whoso re id curves are gitown in the figures with, rwnbero of i Ivo latter - 

brackcttor] before the initials of tho mibjoot (tho curves of the remain 

itig B eubjoctn ore not drawn but taoir respite arc given in the trbleo 

at tiie ond} •
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(S) ?.

(1^

O.S. ( 7) S.V.H. (8} 0.2V?. 

03) 3.A.1V (14) P.G..T, (15)
($) k.a.h. Cb) rvrvF.
2).0.2t. (165

(11) T.S.H.

Nothing in particular min ho said about tliese curves in reference 

to the indlvl&anl subjects, otlior than what lino elroady been dir.euBoafl. 

above in regard to those Yn.r5.ous articles of food given, nanoly mill: 

and its products.

Out of those 11 subjects, about 7 subjects have bean given the rioot 

of the milk preparations while in the remaining 4 subjects the responses 

of only a few of ill® mills preparations he.ro boon studied. Anongot the 

seven subjects, In one subject (2.3.P.. ) rather a low acid response tree 

observed throughout in case df the preparations of -sills given to him.

Hie presence of mucus mo observed in rioot or the oa-iplco trisen from 

the stomach of this subject after those pro par at i ans of ;i.iXk wore 

introduced. In another subject also- (T»A.L.) slightly loner ncid 

response was observed ca-iparod to the response observed in enso of 

other subjects. And here In hie qcidq also in cane samples the prosemoD 

of rmcim was observed though not to tho sane extent as it tmo observed 

in oaoo of tiie oobject (l.-S.ii*),

hegardin-fj the plgroical os-rmination of the gastric contents e.g. the 

preocneo of uticuo *Mlfe,etc. in the osnplos withdrawn from trio stomach 

of the subjects studied for the rocponacc of tbs vorionn preparations 

of milk, nothing in particular can be a aid other tlirai what has already 

boon dioonsoed with regard to those findings in case of the alcohol 

rasul given to theK oubjeotc.

Summary and con cl uni one:

(l) Gastric response, -digcoti^i end evacuation time of sills end. the 

various products of mins have been studied In 16 norm! healthy 

cub.iects chosen after their fractional gastric analysis oxa ilnat Ion
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tritli alcohol non! vras fount! to bo 'nomrJL* !jSio total muabor of 

oocervaiiono saclo in thooo subjects r/ith the articles of food of uilfc 

and its products io ?0«

(8) She articles of 'food, --Midi t/ofo mostly given in quantliicsu of 100
of

eras, trhen in for^solido or iOO oo tfaen in fam of liquids, gave vary­

ing responses in the subjects* Tho roculto are compared \rith those of 

ZJmrl: et al (1986) from stall ar atudieo of theirs* Ifillr, rail': 

sugar* condensed nilk and ieo-orecsn gave a 1 ow acid response tCiro-igft* 

out, Curclc, ’basufli? , ‘raasira** 1 fjJ3rilch£Ulc*, , cheese, Viaava’ produced 

high acidity r/hich paroietod longer. ifio free mid total ncidity 

readirac mare relatively close to eac a crt.. xst. Or^i'j-O of 141X3:, ntilh 

?;ith sugar and ice-cross:,: wlieroao after * shriidimicl* * MjanuUd, curds*

•me aha* and ©licene, the difference tras mors than 30 co of IT/lO mid 

per cent, especially in the early ce: roles.

(3) She high acidity obtained in tho ease of swoei ^operations l© 

pasnfbly not canned by the sugar cent eat, nl one, present in tho groprrn 

-tiono* high acidity t/as obtained xfaon tho amount of protein in tho 

article xny.o high. Choose, ’yoo-sha*, 'nave.* * 1 baoudi* containing a 

larger rornt of protein gave a Mrfiox* acid rcajsQnsej v/hile lailh, 

cv/eot or atharvnLac, 5cecroon, containing a less amount of protein gave 

a loner acid resroonoo. In case of cards anti biittor'-iilll: \/hero the 

protein content tras a ore or loan tho stvto c,a that a? nillc, tho high 

acidity ©vefcod by then nay ho duo to tho prosenco of aei&c, life lactic 

or ‘butyric, in the articles tluranolves. Tho amount of protein, alone,

I w. rover, does not a eon to bo the sole factor in do terrain fag tho degree 

of acidity. Xi'lO G -V!coO OX pexidoloo too only cannot account fac tJie 

levels of the acidity in tiia gto each.

(4) Tho acidity teas not related to the life or tliclilc© of an article.

AH articles x/otq rolisharl eitcorot chceoo and huahka* which were accent­

or! "??/ two rrebjccto with difficulty. 0hcooo w&b not much too tod by

t,/v© cmbjecin oof ore, t/McII thenr--x ore produced, a little m «. <-<a e a. -



1 Ba&udi* lsan& * sl^ikhand11 were enjoyed much by the irobjcat®, yot nil

of these articles Cairo high acidity readings.

(5) Any article of food in the oieraaoh stimulates gastric secretion.

If the acid response to milk ia tho lowest as is so far the ease/, nilk 

and icecream,1 having B&utralistog properties, can ho stated to. >k> tlie 

best nourishing as well as neutralising- substances in hyperchi orhydr #r,c.

Shis cannot be, however, mmid of the other milk properatlono. Tho 

use of curds, •jaaska*, '©ava*, Groking high acidity and * basudi*, 

ch-sooe, * siirikhtsnd*, giving hlchoi.it acidity, may thus bo contr aindicr/fcocl 

in gastric ulcer®.
(O) Regarding digestion of those articles in tlio stomach, it was 

observed that nilk was curdled in about 15 minutes. 2ha Xinuof&otlon 

of tbo our do took place after an hour or an hour and a half; lolid 

preparations like ’raava*, ’bastidi*, etc. were rendered into onall 

particulate form within an hour and were liquefied in cubeaquant sample 

«o. Go much was about the physical changes.

(7) R-cgarding the protein digestion, peptones appeared to have boon 

formed frea protein® of the food, in 15 to SO minutes* with all prepa­

rations. Proteins were present in all samples including tlio last, 

thus indicating that all tile proteins of tile above proper at i one , when 

given in the quantities of about 100 ©is, arc not converted to peptonoe 

before the article leaves the stecach* further digootion of protein® 

evidently takes place in the Intestines.

(0) The last clear sa'splo when obtained was taken to bo tlio' index 

that, the article of food had doored from the stomach. This formed 

the basis of tile da termination of tlio evacuation time of tlio articles 

of food by tlio fractional method. Eilk, Tiilk with sugar and ioo- 

crcam left tho stomach completely within three hours of tine* Curds, 

’waste* and 'mva* el eared out from 'tho stomach in about 5& hours erf 

tine, while *ahrikhand* * ’basudi* and ehoese took over *4 hours for 

clearing out from the stomach.
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1

(9) 552$ delay wOo?4o not to "be due to tlio aodlianieal factor of tim

large size of tlio particleo a© tfen food w wall liquefied in i}j Jiooro. 

isIi© evacuation tine for different articles apparently in not propor­

tionate to tlieir fat content either* A© the cards T/Ifii the vn-'te fat 

content as tliat of tic rsillsj and tlio %slariKharid1 with tho fat

content as tlmt ®r the ♦asaclca*, are not cleared in tlio cane tir® 

respectively*

(10) fh.o satiety given ”©y tlio articles vmiz not experienced in propor­

tion to their stasis in tlio etoriaoii. discs©# which tret) a »©?/ and 

aapaletahlo itan to tiid ©’objects, stayed long in the ©tonncCi, yot it 
did not satisfy the subjects r.» raids as tlio other correspondingly 

retained articles*

(1 i,) She motional factor t/ac^iaoro or loos standard iso rl in o'T corioo 

af eerperi^nts raid lienee could not materially alter tlio ovecnation 

tins obtained in the different articles a? food*
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(3) gfgufirationg of rice.' i?hesvfe sM other

Hxnarfciental cud. results*

(1)

w

V>)

She foil coring preparediono have Boon studied:- 

Boiled rico - rise boiled in water till soft* XSvio war? given in 

quantity of 100 gas,

•Peoriaa* - paddy with busies is boiled in water and then tlio luiol's 
are removed by pressure, ISiis is rather dry andjkard in Torn, Thin 

was given in cmentity of GO 0^n only instead of 100 opnc ns tlio 

latter amount could not bo token by the subjects at- one tine, nltli* 

out water.

1 CS-ievAa* - *lonha’ as obtained above io fried in oil, to which then 
groimclmito (bribed), ©billi-porrdcr, condiments, and upiccu axwWidoA,

JO tooto, [fils trm also given In GO g&o me&ouro &o tlio lnr:;or

(4)

m

amount could not bo tab-on by tho subjects at ono time, without 

water,

* Shoos,* - soaked rice flour which io allowed to foment on the 

previous night io fried,on tbs next day morning, in c very little 

quantity of oil, T'Ma mo givon in 50 cp& quantity.

* Xdli* • soaked rice flour which lb allowed to f ornont or, tbo

provious night, io cooked in otosia, on tho noxt Ary momiry, ^hic 

wao given In 100 gt-is quantity.

{(')) »Uilehd-?y with allh • sEMcMi* coeapriGoo of rice 70 parts urn 
* tuimrdal* (reel grau) Sojearts, which, after being misBd troll, arc 

boiled*, on adding a little salt, till o&ch grain is very ooft.

100 gti» of •KbloMi* with 100 co of milk wore given to each subject, 

(7) ♦iQiajm’1 ~ i,e, da tor- (leroinn) (phoenix daetyliferc.) were given in 

quantity of 100 gms.

(3) JlconA - uouai brown bread giTon in 100 gms quantity*



m
{P)*SMrci,~ well potaidod vlieut grains are cooked in viator after hoing 

first fried in ghee* on adding auger tmd a little oalt to incto, 

till gof t* Brio was givon in 100 ©as measure,

(10) •Pmri* * flour 1® cocked in water end a little oil* to which,

a little salt i» added to tactsj fr<m this donah a install orico ic 

fried in large quantity of gh?c* 2hio 170.0 given in 100 ry.tn 

quantity*'

(11) Veiled 'sev* - niter,t flour iu soaked in nr,tea* md & little oil and 

a sfcall anomt fresi ihio dough it;- sado into email tmear aai»1xkc 

for®.* which is then dried in the oim-shin© or irismecl with rent*

This ic ilium holier! in water to which sugar ic added till each 

grain ic mclo soft* Thin mm given in 100 gme quantity* -

(IS). • Sbapati* * wheat flour is segged in water mid a little oil* to 

which a little salt io added to taciej frcca tMc dough a email 

rxjo--nt ic tain rolled and le haired with r, litilo quantity of ghoo, 

fills was given in 100 geo quantity*

(id) •Gulah-jraou* ~ Two parte of •save* to which one pert of wheat 

flour is added end arc veil nisxsd, This is 1mde into a Conn of 

ebugH halls which. are than fried in ghoc amd sweetened with sugar 

gyrup* fliie \7«,s given in qum tity of 100 ®5c*

(id) hvaBogolla* «• *?fava<* to which rice flour, 3 time the weight of 

the foivicr, io added and well iuiscod* fills is fried in n’leo in 

f am of cmll 'hallo and sweetened with sugar syrup* Biis van 

given in 100 gas measure*

(IS) ♦llteleui'1 ) - flour of*‘beijri* or hajrr, (ponninetuu iyphoide-

nos&od in water and a little oil, to tMcli a little salt 

is added to taut© an & hchod with Iicai in thin rolled fors, This

mo given in 100 ges quantity.

(10) !5aig§© - This was given an “caked after the cereal fruit v/r.e detach- 
from efflorescence

ed/and when still warn in 50 ffm quantity*
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(18)

(W)

(28)

(2l)

(17) *l£ag* - A,e, green gram (pha&eorjs radlstus) Mol* was toiled to. 

water, after adding a little salt to tagte, till it was tm£® soft, 

Sale was given in 100 gac measure,

•Vcl* - i,o, fried bean dry (doliekoo l&M&b) Mai* ma boiled to 

water, after adding a little oalt to teste, till it xim made soft, 

USiie •was given. in ICO ©an amount,

•furor dal* ».JL*e* red gras (eajanno Indicus) •dal* was boiled to* 
water, aftor|c4ding ’fe little salt to taoto, till it was unde into 

a sentoliquld form. Thin was given in 100 goc nemo«ra,

•Kabuli* grssiD - Bengal grass (oicor ariaiiaum) were given tie.

baked in 50 ©so oiaount,

•ICSassaan* •*» Bengal grams pounded in snail particulate torn aro coq2> 

©d in water and are allowed to f erreent in the provious night, On 

the ne:;t day morning this in o ool:od In steam and after adding 

©osi&inoais and suite to taste, is fried in a little quantity of oil 

in f am of saaall cakes, Shis wan served in 100 gjco amount each 

to the subjects,

(22) * s3cv* *• Seagal geesta flour la soaked in water and a little quantity 

of oil, to which oondtotonte and a little salt are added to tast'f 

and a dough is prepared, A smell sraount from this Io then fried 

in rmooioni-like form, in oil r/Meh is taken in larger quantity* 

laic Yf&B mrr&d in 100 @ao ooaauro,

(S3) *Ocnthia* - the preparation of this is emm as above except that a
the form

little fermentation is allof/ad, said that/into -which, it is md© is 

©f a larger sis©, tola wao given in quantity of 100 goo,

(24) *mo4ia* - Bengal grazi flour io seehod in water and a little

quantity of oil and after adding ©ondtoents, onions to smell pieces 

and a littlo salt to ten to, a dough io prepared, A small mount 

f\*m this is fried in fona of small balls, to a Irxge quantity of 

oil, Elio wao served to the cubjeoto in 100 na&auro ecoh.



' 3r. \ n,iWtf *} 8*700* fells ) ■- Soagal eras fi&u* is moiufirnd in v;atpr sad a 

little qissniity of dl, to «e*i a little salt ie qM®6l to ***», 

aatl a ©stall caoimt fron tide dough, after feirrj faded In tile iovri 

of ssall telle, is & leafge quantity of oil,. ic «w>e&ened r^td 

sugar 2&io wao Given In goo gm quoatliy.
(36) * JaloM* - This is more or less prepared in thb* same way as in 

the case of sweet balls ftmndi’) with the difference in the shape, 
it being in the form of circumscribing layers^that wheat flour 
was admixed. This was given in 100 gms amount. (This is generally 
prepared from wheat flour only but due to rationing the mixture 
of the flour was used.)

(07) 'mev&nsza* -'fakerl s^oand-nuta, to mieh a little mlt nm i-mnd

to t-aot£ ■crsrc slvea in 50 am quantity be-mnm saoro quantity
could not he aoeopted W Ite eubjeetc at mo tiao without water.

(ij-.j) ocutlu «- lsj&©d^jt^ound-i^uto £3?© pulverised ©sic oapje

treacle and ciiae txca added end e£t& sell niasa, it io ctened 

•into fells. This preparation Is generally token by tho 

of Sony f©allies sa tills part of tlie ©ots&tsy sa a *eni~£nst Ary* 

osa occasion this vme givesrtn m ©os esaouot, (i?Mle on tlio 

second eco&siei* in 3,00 gos r.o stated baaievr)*

(so) Grouad-nut fella - an another occasion tlio dber/o propern,lien nsn 

Given in 100 ©as acastiro,

(30) 2?otateec -’MstH*- 5Sm point esc mire bailed a oft end after nctling

condteeats and c little cel* to taste, they t/gtc served in 100 g:.x

measure* •
(33.) * Suren* preparation .« 1 Curoa* c. lcind of tubers, is prepnroa in <;nc. 

0rrao sty ns tlio procuration of potatoes - * Viojl* and rrau clwn also 
in 10’5 ryis raount.

{■52) tell-mosd, (Vcg.) — tills ©omriacd of boiled rioc, * tuvar-dal1 f

' • ^chapatl* r/itli giioo* potatoes - *hhr.Jl%a vegetable i?*i:!»d ?rit& 

grams and coe&ed, ’tmu*, omuls, salt and sour iisie pieces• klilo 

was served to the cufeoetG, ad lib* sad at leisure m& cCLon© wits, 

water to drink also.
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tbs values of nlooiiol neal er-gm illation p^o falling within the ran& 

of tho latter o?rnr>ination. fha average of the highest total acidity 

x-rcB 42,0 cc in cases of tho full itior.1 while that in crso of tho full 

fount ctieh was 52*0 cc H/IO acid Tier cent* Ths acM response was in 

an average highest ‘bottroon ijr mid ?f- hours after taking the norls rnd 

fell after 3 hours, Tm* association of full EJeals with the lev; cold 

r0r.non.oe will have a significant "hearing on the treat: lent of ulcer 

canoes, which will he discussed Inter on*

ll/voo tlons

In case of tho itons of rico (lolled) mid tl\e various pi'oprnutione 

of rice, pepternes appeared soon after tho intake of the articles* 'f’ia 

umrmreuae 0? poptonoa after tho articles, *chovdfX, *dhoca* (clrplc),

* idli* and ’Miichdi* with niIk, wee found to 1>@ within 1C Him ho:.; 

after the intake of the articles while that after •poriJir,* oral boiled 

rice was within ib to 70 juinutoc ritor tlioir intake. foiled or cork iO, 

or tielac liho soiled rico, rico in HloatSipak*, *idil*} 1 sthoerl (g.t .fm), 

"ho opine liquefied in 15 minutes, largo Giro particles, karover, ;ncraie 

for noro Ifian 0110 four in the cam of *pozjhc* end * chcvua1 * 1:

cane a? 1 nahudma^kanii1, the particles wore liquofi^d early mi-1 c ox-d, 

fro 1 tho nilk mod in cooking tho preparation, appooro? in •’■ ''.oar, ahldli 

porr'ioto'1 for over an hour, iho ror/,dnoinf; ougor which was pronont iu

thin article itaolf disappeared frori tho gastric aanplan r/i't7 Si /'.crm

chile the evacuation tins of the articles was r>, lit tin longoxv In cane

’khichdi* wifi r-\iH: also a cinilar dbcorvation i~> “ t r 1ado, lohrm ran

the olxroh, it wnx: found to *bo present ovon in tho last odioios* hr id­

em tly ©, good mount of tUe ctorch of tko rice r ermine to lx; digested in 

th inhaetineD, Ac wto observed in case of milk Aid its product:, 

regarding ilio appearance) of proto ino in the gay trie or?npl*| a similar 

oboorvetien v/ac an do in tlio oaoo of tiioso artioloc aloe, irsuiioatiit; 

t'hxrouir tlxat an tho proteins of fao preparations, when givon i|| quautt-



ties? of about 100 gsas, c*r© not oonvfcrtod to peptones before t!sey Xer.ve 

the ctcnoeh, Fate , rrhererer the articles contained them, v/oro r.Xne 

Been to bo present even in the loot osorgles of the gootrie contents, 

by pl^oioal ©aimin&ticm. 3ms it ceoos that tho rodeoing ouenrs were 

err© ousted earlier than the other caijpoKiantB:, like proteins, fa to raid 

©torch, of tli© articles, ao tfco latter or© found to ho present oyoji in 

tho lent gastric s auspice.

"ia appooranen of poptonoo, in coco of tlio preparation;: of vJwryfc, 

T/CG also found to ho within 15 minutes after tM intoL'o otf ilia articles* 

e.toopt in can© of ♦olvip&ti* aral * gnlah-JcKfbu*, It rr&B witMn 30

irimteo, that the peptCneo made their appearance in the gastric fjowior., 

after the iutcho df the article, • guleJb-3«a‘buf• The articles at wheat

preparations r.-oro liquefied in 1- hour ©jjccopt in ,caoo of x Gii&V'/oV caul ,

* purl*,' ■aSiero large portialoo vroro roeorored in the goctric scuinloo npto 

1-’; hours after the intake of the articles* Hotluoinc sugars vnrn 

do too tod to he pro sent ih soot of tin articles of wheat preparations 

th.-rrsolyec and they dia&pi'ecrcd fron ISio gastric omplec in an averse 

of about liours of tin© after tlie intake of the erticlca, tfiioh 

T/ao a little earlier than tLso evacuation time 'of the article, Indicating 

thereby ilrrl the reducing augers ‘tore evacuated earlier^then the other 

connonents of the articles ‘beorvuoo wtarch, prate ins »id fate, vh.on 

oarnined for, were detected to be present owon in. the last of who 

car trie crouples*

Regarding the digestion of proteins in tile otonach after then :lntrin 

of the iff operations of pitlooe, pentones appeared in tic gastric na-roicc 

viithin Id ninutoo, in all d&eee, except in tlis case of •b&njia*, where 

the peptones appeared in 30 minutes, thua indicating that t&a digoati^i 

of prate inn ceraeneod soon in the stonaols, within 15 to 30 nismton 

time after the intake of these eriioloes of food. Eb.o artloloo wore
*? * trv'P-i t f*! ^‘a’' *?n 4 P***T^n vt g o *g 't,j> i v̂’ ",cs *i v* 4 tp */>»»’? ^f-%, Jj u
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As daw be the table XTo.G as also fx*oa ills figure XTo.21,

the sold' response la moat cp-qos of thee© preparations of pulses wop 

v/ithin normal limits, average of the Merest total ecidiiy being of the

order ©f 60 oc If/iO eold per cent :Ln all oases except *smgf and *,jaLob.il 

In ease of the preparation of ’mug*, the average of ill© highs at total
acidity was 72.0 oo 17/10 acid percant end that in a&ce of * jcloMr wan 

60.0 og 11/10 acid por coat, which roatlingo fall on tha border of jbypor* 

acidity. In case of the gastric n ample o obtained after tlio prepara­

tion of * gen thin*, there was raicli differ once in free and total, acidity 

readiiigo, the difference being of the order of about 30 oo 11/10 acid 

per cent, especially in the early samples• Shis may ho parti/ dtie to 

the fact that acids were present in tlio preparation itcelf because on 

tooting for the presence of lactic acid by cliemieol qualitative toot, 

the preparation showed that it con.tu.inc cl Inc tic acid in its vrr, tor

extract, which naturally might have caused tlio presence of lectio acid 

in the gastric samples as ill© latter aloo showed the prooenoo of tint 

ecid on testing. In case of other preparations the readingo of free 

add and tho total acidity wore closely par died with one another.

Huts and the px'opornti on of nuts coaprisod of *Hirriaing* i.o. 

taxed ground nuts nixed with a little salt to taste and ground-nut bolls 

* Kharis ing* was taken by tho subjects in quantity of 50 goc only as a, 

larger quantity than till® mount could not be accepted 1-y tlio nubjooio 

at on® time without water to drink. Ground-nut balls wore given In 

two portions to tlio subjects, on one occasion the amount given being 

75 npxa and on another occasion it being 100 gas, to two subjects each 

time. *IuTariDin£li* evoked higher acid response, the average of tlio 

highest total acidity being 72.0 cc H/lo an id per cent, which oeenod 

to be falling on tho border of hyperao idity. In cods of tlio proper a-

tlon.e of ground-nut hallo given in two different portions, .however, the 

aoid rcoTOonco was well comparable with tint of alcohol meal# 'lbs



average of tlio highest total acidity in case of tlio ground-nut fells 

given in 75 gats measure was 48*0 cc Ii/10 mold per cent while that with 

the seiao article "but in the portiaa of 100 gds was 53,0 oe IT/lO acid 

percent, both of which readings are thus aaraparafolo with the correspond 

•irtg rending of 48,0 cc for the alcohol meol.

Tbo preparations of tubers included potatoes - ’bhaji1, and * suron* 

prepare.tion*-both of which wore given in 100 .gas .".ionsore* Xho acid­

ity readings vrer® troll oomparabla with those obtained after alcohol 

nod, The averego of the highest total acidity in oaso of potatoes- 

* bh.-j i1 woo 33,8 co while that obtained after VesurEn’ preparation van 

38,0 oo U/iO acid par cent.

liaise wMoh wan balccd and given in 50 gas quantity only as v, 1 ai-gou 

amount could not be accepted igr the subjects at one tino without -water 

to Or ini:, also produced a norm! acid response, tlia average of the 

highest total acidity being 40,0 cc T\/±o acid percent,

Jtaengot tlio fruits, dried, fruits, ’Zihajur* i,e, dates (ferclr.n) 

were given in 100 gs?s measure, 2ho acid response given, by tills arti­

cle \rao also well comparable with that of alcohol neal* 'foo cverngo 

of the highest total acidity was 08,0 co 2T/iO acid per cont.

Regarding tlio full meals, two typos of dishoe, mo the full rmal 

end tiro other full feast dialx, both of wliioh. wore vegetarian disbar:, 

wore given to tlio subjects ad lib, and at leisure, Tho conotituontc 

of those diolisc ware as per description given already iu the pioviouo 

pages, ’fheee dishes were given to coven subjects wlio were all present 

at tiro tino of the full sioel, wliilo out of those 1 subjects only 4 

subjects wore present at the thio of the full feast dioli, iSiese full 

node wore tolren by tho subjects to their oatisfaction.

As can be eegti from tiro table 21 o,6 as also fron the figure ho, 22,

for tlio acidity in case of both tlia dishes when conwarod withtiro values
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ouovribag tha total acidity for oaeii of tlio article of tlo food in -'.vj 

individual subjects ar© aloo drami sad they teava ’boon rliousi in lie 

figure IToo# frura S3 to 3G* Hie total mrobor of otrssnr&feionc rsude in

19 subjects far studying tba gastric response, digootioa end ©-mcmtioh 

time of tlio propagations liotod c“jct/o io 1G2,

Dincuguioun t

gqoti’lc rennonse t-

Ifroo and total scitliiyt«-

%'h.o rlco ito-.i included minly bollc-l .t-J.cep ’ponac* , * ebore’e*,

1 clliocfi* (atopic), 1 idli1 , -all'll nill, !S'.o acidity obi-'-i cod in

tliif? ueriea also io carper©! vrit-i tie acid rucpcsioc outlined rr* nica-jcl 

fractional mcX saorjiaatlou, ©cji to yoen iron the figure bo* 19,

‘Luo acidity pz-odueod hj tlieoo ita-ir r;a'.- \;iiii±n nor: i.ul finite :h'i all 

ouoooj * idli1 aid 1 dhaqa* (tdripla) i/ioegU tlio latter givcii iu CO c’-;* 

esaomt, produced a ronponoc alnoot on tlio border ad &/poraoidlty* '.fie 

cliff ersnoo bet croon tlio freo acidity cud tbc total acidify ror' Vn-y at. 

tlie gastric oauploo obtained ad ter tlio iainL:e of t>io arfcicloo of food 

vmn of tl'vo order of about 30 oa Tl/iO acid, per cent, orpooiollT' in b-'i© 

early oauplec, in caoe of * idli* r.ad 1 clbcoa* (sis role}» fain uoy pouri- 

bly bo ij^wo to tiso fact tint tiro articles tljomolvoo contained acid© 

bocauoo too clioriioal onaainntion of tiio articles? eba/od t:.;o proconeo 

of lactic acid, fa© gastric cooploo obtained after tlie into'a. of 

«idl£« and *dlioaa* (simle), especially tbe early ocatplns, -fion cor;w1 

for t2L«o proDcnco of lactic acid by obonioal oualitufiva tests, ubovrod 

also tCiat tlio errmioo contained lactic aold-

3i0 tao articles of food, one, the 1 cloodiipcl;’ a t-—prrc.iior of 

rice and nilic and tlin second, * ou":r.CMie. Iraiji*, c, preparation of * crbi*. 

(Ienn4 and rail:, brvo been ±T-<U'xH'1 in tiro diet of nridolae of rifle /- 

products, dice no sac* arevion.i <‘ b-ccun4iu tlioy oontalne^ ni 21: a-" enn of



00

their camponr-ntn. iho acid response given qy tlieoe two prcpsrations
was similar to that given by "boiled rice i.o, it was normal.

1

She articles* 1 chevda1 end ’poiiha* ?/oro given An 50 {pas quantity 

instead of the 100 gas measure because th© subjects corvid not accept a 

larger amount than 50 graa quantity at a time without ivator to drink 

and hence their gastric response, though fairly Mgli, cannot, however, 

he compared \?ith that of other or tides which •wore given An 1'V) c-"- c 

measure.

Iho wheat pr c pel* a t i oru3 included 1 chapatl* , “broad, • shir a’,

“boiled *sqv* . !ISie said response given try those articles of food, 

when taken in quantities of 100 gno each, vac within nornnl Unit*:; 

the average highest total acidity "being of the order of about 00 ce 

i'/lO acid per cent (see figure 170*20),

* Gulcb-jmbu* v/Moh is a preparation of a mixed typo containing 

both ’nave..1 and t/hco,t flour, aucl c/fcalssd with s^gex also, gave a llttlo 

higher acid response, tlie average of tho highest total acidity Doing 

74.6 cc 27/10 acid, percent, than tlio acid response obtained after tho 

wheat px-epn rati one mentioned abovo. fhis would bo in accordance) r/iik 

the cocoso tot Iona "because the article contained ‘mva1, which lino boon 

oJicnn to be c preparation of Bilk, giving a higher acid response, as 

lino been already described in connection with the discussions of mill: 

oik1 its preparations in tii© previous pages.

Tixo pulses and the proper at ions of pulses included ’mug1, ,vnlt*

« tvvor dal*, ‘kabuli* greets, ‘Jdasaen*, *sov*, 'gsnthic*, ‘birnjia1 ,sweat 

balls end 1 jalebi* • Sheae wore given in varied but usual cliches, 

after ts-sing cookod, boiled, baked or fried, and in quontitien of 100 (pn 

witli the exception at ‘Kabuli* ora-as tftiioh were given in 50 gns uorsuro 

instead of 100 ryio quantity, as ttio latter amount e oriel not bo accepted 

by tiie subjects at one time without water to drink.
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êa

n.

St
d,

 $
E

rr
or

.

|%
xi

nm
ia

fl.
'e

sn

St
d.

 +
Er

ro
r.

1.

Pr
ro

r.



5.
00

 1 2
.2

5 4.7
9 1

4.
9 

6 6.63
 14

.7
7 9.5

7 9.5
7 4.4

0 1
0.

30
 4.0 8

 4.65
 10

.3
0 1

0.
28

18
.0

 
46

.5
 1 5.0

 4 5.0
 17 , 5

 40.0
 30.0

 
47

.5
 

22
.5

 37 .5
29

; 3
- - 

5.
0 40.

0 7.5

48
.0

 
68

.0
 

56
.0

 
80

.0
 

52
.0

 
88

.0
 

40
.0

 
70

.0
 

50
.0

 
70

,0
 

44
.0

 
72

.0
 

40
.0

 
50

.0
0.

0 
4.

0 
0.

0 
4.

0 
0.

0 
12

.0
 

0.
0 

4.
0 

0.
0 

4.
0 

20
.0

 
40

.0
 

10
.0

 
30

,0
9.

6 
20

.2
 2

1.
3 

34
.8

 
16

,.0
 

38
.0

 
15

.2
 

32
.4

 
21

.5
 

30
.0

 
32

.0
 

56
.0

 
25

.0
 

40
.0

9.
6 12

.4
3 

9.
28

 16
,6

2 
9.

72
 14

.0
9 

9.
32

 12
.8

4 
6.

73
 12

.2
9 

-

"G
an

th
ia

" 100
 sm

s.

20
.0

 
70

.0
 

20
.0

 
60

.0
 

32
.0

 
80

.0
 

40
.0

 
60

.0
 

30
.0

 
70

.0
 

40
.0

 
60

.0
 

50
.0

 
60

.0
0.

0 
10

.. 0
 

0.
0 

3.
0 

0.
0 

8.
0 

0.
0 

20
.0

 
0.

0 
20

.0
 

20
.0

 
40

.0
 

0.
0 

10
.0

M
ax

im
um

M
in

 li
ui

m
M

ae
 n.

&
td

. + 
Er

ro
r,

,

M
ax

im
um

M
in

im
um

M
ea

n

Si
d.

 -f 
Er

ro
r.

 .

toC
O

*K
ha

na
n"

 100
 ebb

.

20
,0

 
6 0

.0
 

60
.0

 
80

.0
 

4 0
.0

 
50

.0
 

5 5
.0

 
6 

5.
0 

4 5
.0

 
55

.0
 

3 5
.0

 
50

.0
0.

0 
5.

0 
0.

0 
10

.0
 

0.
0 

10
,0

 
0.

0 
10

.0
 /

O
.O

 
10

.0
 

0.
0 

10
.0

3.
3 

18
. 3

 
14

.2
 

28
.3

 
20

.0
 

29
.2

 
27

.5
 

37
.5

 2
6.

3 
37

.5
 

11
.7

 
23

.3

3.
34

 8.45
 9.68

 10
.7

8 
6.

09
 

6.
06

 
8.

13
 

8.
12

 10
.2

4 1
0.

0?
 11

.6
9 1

3.
36

w
3e

V
*1

__
10

0

* - -
M

ax
im

um

M
in

im
um

M
ea

n

St
d

Er
ro

r.

23
.

22
.

12
. 

13
. 

14
. 

15
. 

16
. 

17
. 

18
. 

19
. 

20
. 

21
.

‘X
T

10
.

*8

6.

•q

2.
 

3.
 

4.

'X



i*
 m

•HtoC
O

“K
a p

ul
l-g

ra
m

s'*
 50 g

aa
.

8.
0 

16
.0

 
12

.0
 

24
.0

 
12

.0
 

20
.0

5.
0  

15
.0

 
4.

0 
12

.0
 

8.
0 

16
.0

6.
5 

15
.5

 
8.

0 
18

.0
 

10
.0

 
18

.0

10
.0

 
30

.0
 

10
,0

 
30

.0
0.

0 8.0 
0.

0 8.0
5.

0 
19

.0
 

5.
0 

19
.0

"V
al
**
 1
00
 g

ma
.

40
.0

 
55

.0
 

80
.0

 1
00

.0
 

10
0.

0 
lU

O
.O

 1
00

.0
 1

30
.0

 
80

.0
 1

00
.0

0.
0 

5.
0 

0.
0 

10
.0

 
20

.0
 

30
.0

 
0.

0 
10

.0
 

0.
0 

10
.0

9.
3 

20
.7

 3
5.

0 
48

.6
 

47
.1

 
58

.6
 

47
.1

 
62

.1
 

30
.8

 
43

.3
5.

61
 

6.
50

 10
.2

9 1
1.

43
 10

.4
1 1

0.
7S

 12
.4

8 1
5.

27
 12

.4
3 1

4,
00

11
 Ter*

 da
 S

'*
 

10
0 gm

s.

44
.0

 
60

.0
 

56
.0

 
64

.0
 

80
.0

 
88

.0
 

80
.0

 
84

.0
 

80
.0

 
84

.0
0.

fl 
8.

0 
6.

0 
8.

0 
6.

0 
8.

0 
0.

0 
4.

0 
0.

0 
5.

0
11

.2
 

20
.4

 2
6.

4 
37

.6
 

36
.0

 
45

.6
 

27
.2

 
33

.6
 

25
.0

 
31

.2
8.

52
 10

.0
0 1

0.
99

 10
.9

7 1
3.

33
 13

.1
1 1

4.
27

 13
.9

3 1
4.

66
 14

.4
2

U
ax

isu
m

M
in

im
um

M
ea

n

Si
d.

M
ax

im
um

M
in

im
um

M
ea

n

Si
d.

 , 
E

rr
or

..

M
ax

im
um

M
in

im
um

M
ea

n.

Si
d.

E
rr

or
.'1

,

21
. 

22
. 

23
,

20
,

15
. 

16
. 

17
. 

18
. 

19
,

14
.

*ST

12
.

•TT

9.
 

10
.

8.
6.

 
7.

4#
2.

 
3.

17

Er
ro

r,



13
*

"B
ha

kr
i {B

ai
ri

)'*
 loo 

ga
s.

12
.0

 
16

\0
 

36
.0

 , 
40

.0
 

64
.0

 
68

.0
 

36
.0

 
44

.0
 

4 0
.0

 
5§

>.
0 

48
.0

 
52

.0
 

70
.0

 
80

.0
0.

0 
4.

0 
#.

9 
16

.0
 

0.
0 

4.
0 

0.
0 

4.
0 

10
.0

 
20

.0
 

0.
0 

5.
0 

0.
0 

5.
0

4.
8 

10
.4

 2
1.

2 
27

.0
 

37
.6

 
44

.0
 22.4

 
28

.8
 

20
.7

 30.0
 

18
.2

, 23.
0 

35
.0

 42
.5

2.
33

 2.39
 

6.
17

 
5.

53
 1

0.
97

 1
1.

66
 

6.
53

 
7.

40
 

9.
64

 10
,0

0 
11

.5
3 1

1.
32

 
- 

-

M
,i&

_s
o_

_a
gs

A
_

8.
0 

12
.0

 
20

.0
 

28
.0

 
44

.0
 

56
.0

 
40

.0
 

48
.0

 
64

.0
 

76
.0

 
44

.0
 

52
.0

 
35

.0
 

40
.0

0.
0 

4.
0 

0.
0 

4.
0 

0.
0 

4.
0 

0.
0 

8.
0 

0.
0 

5.
0 

10
.G

 
15

.0
 

5.
0 

10
.0

1.
6 

5.
6 

8.
2 

15
.2

 
22

.4
 

29
.6

 
24

*9
 

31
.2

 
19

.6
 

26
.8

 
27

.0
 

33
.5

 
20

.0
 

25
.0

1.
60

 
1,

60
 

4.
15

 
4.

62
 

9.
52

 1
0.

76
 

6.
57

 
6.

50
 1

1.
73

 12
.8

7 
-

'♦
tfa

ef
t lo

o gras
.

5'
.0

 
60

.0
 6

0.
0 .

 
89

.0
 

7 5
.0

 
90

.0
 -

 8
5.

0 iQ
O

.O
 85.0 1

00
.0

-8
0.

0 1
00

.0
 

70
.0

 
85

.0
0.

0 
10

.0
 

30
.0

 
40

.0
 

4 5
.0

 
60

.0
 

10
.0

 
20

.0
 

0.
0 

10
.0

 
0.

0 
10

.0
 

40
.0

 
50

.0
15

.0
 

24
.7

 
40

,0
 

52
.1

 
60

,0
 

71
.4

 
50

.7
 

6 2
.9

 
50

.0
 

61
.7

 
40

.0
 

53
.0

 
56

.7
 

70
.0

9.
57

 10
.5

2 
5.

24
 

6.
16

 
3,

33
 5

.8
0 

S.
 S

O
 

9.
89

 1
2.

59
 12.

93
 

Jg
.fi

i 17
.1

4 
3.

60
 1

0.
40

M
ax

im
a

M
in

im
a

M
ea

n.
3t

d.
 f 

Er
ro

r.”

M
ax

im
um

M
in

im
a

M
ea

n

St
'-’

, 
^

Er
ro

r. 
**

M
ax

im
a

M
in

im
um

M
ea

n.
St

d.
 f 

Er
ro

r.-

23
.

22
.

13
. 

14
. 

15
. 

16
. 

17
. 

18
. 

19
. 

20
. 

21
.

12
.

•TT 
*0T

7.
 

8.

*9

5.
2.

 
3.

 
4.



03 O
i

56
.0

 
0^

16
.0

 

36
.0

^6
«'}

 
4 

4.
 0

40
.0

 
8.

0
43

.3
 

26
.0

1.
72

8.
 

9.
 IQ« 11

. 
12

. 
13

. 
1'

? *
 

15
. 

16
# 

17
. 

18
. 

11
.

"Q
ha

 n
ti1

1 ion
 gm

n.

43
.0

 
70

.0
 

65
,0

 
7 5

.0
 

60
.0

 
76

.0
 

60
.0

 
80

.0
 

48
,0

 
52

.0
30

.0
 

40
.0

 
8.

0 
16

.0
 

0,
0 

iO
.O

 
32

.0
 

36
.0

 
36

.0
 

44
.0

35
.0

 
55

.5
 4

0.
0 

51
.5

 
29

.8
 

42
.8

 
*1

6.
7 

56
.0

 
42

.0
 

48
.0

4.
24

 
6.

83
 12

.7
3 1

4.
41

 15
.2

7 1
8.

00
 10.

70
 12

.8
6 

-

Z.
 Sa

ls
 j*w J

?u
 ? lo

o g
a>

£U
-

64
.0

 
10

4.
0 

64
,0

 
92

.0
 

64
.0

 
02

,0
 

76
.0

 
96

.0
 

52
.0

 
56

.0
 

35
.0

0.
0 

40
.0

 
16

.0
 

28
.0

 
12

.0
 

24
.0

 
36

.0
 

44
.0

 
43

.0
 

64
,0

 
34

.0
28

.0
 

63
.5

 
33

.0
 

65
.0

 
44

.0
 

64
.0

 
49

,0
 

66
.0

 
47

.3
 

64
.7

 
31

.3
13

.6
6 1

4.
06

 
6.

76
 13

.4
1 ll

« 
S3

 16
.0

8 
9j

*s
3 1

2.
54

 
4.

o7
 1.20

 
3.

74

__
_'

‘'fes
og

 cl
M

 1
*__

lQ
3.

.g
SS

;

48
.0

 
56

.0
 

52
.0

 
60

,0
 

48
.0

 
56

,0

0.
0 

8.
0 

0.
0 

4.
0 

0.
0 

5.
0

13
.4

 
30

.2
 1

8.
4 

.4
 

16
.0

 
23

.7

8.
43

 8.iO
 9.51

 
9.

90

4.
0 

15
.0

 
38

.0
 

40
.0

O
.o

 4.0 
0.

0 
10

.0
4@

,8
 

11
.4

 
12

.0
 

23
.6

C
.8

0 
1.

94
 

5.
93

 
5.

05

40
.0

 
50

.0
 

40
.0

 
68

.0
0.

0 
6.

0 
8.

0 
44

.0
15

.0
 

33
.5

 
26

.0
 

55
.0

9.
57

 10,
18

 7.39
 

5.
00

7.
39

 10
.1

3 1
1.

4 
6 1

2.
81

« •

68
.0

 

7.
0 

•'4
0.

 3

32
.0

 
48

,0
 

56
.0

0.
0 

4.
0 

0.
0

10
.0

 
18

.0
 

31
.0

tA
xz

m
m

l,i
ni

 m
m

lie
?,

 as
. 

St
<3

.

Ji
ax

xi
ai

m

yi
ni

ru
um

U
S8

YI
.

St
d.

 **
Er

ro
r -

?&
 x

i 8
8i

 a

M
in

iim
sa

M
ea

n

St
d.

 + 
Er

ro
r.-

u«
4.

1. Er
ro

r.



toC
O

40
.0

20
.0

,

30
.0

_5
&

os
al

„l
£i

2!
2l

e2
„5

G
L

gf
SB

i

60
.0

 
80

.0
 

70
,0

 10
0.

0 53
.0

 
90

.0
 

48
,0

 
86

.0
 

64
.0

 
78

,0
 

40
.0

 
64

.0
 

24
.0

10
.0

 
30

.0
 

20
.0

 
40

.0
 

30
.0

 
50

,0
 

20
.0

 
35

.0
 

32
.0

 
48

.0
 2

8.
0 

40
.0

 
16

.0
30

.0
 

50
.0

 
38

,5
 

73
,5

 
40

.0
 

77
.5

 
32

.5
 

63
.3

 
42

,5
 

60
,5

 3
2,

5 
49

.0
 

2 
3.

0

10
,8

0 1
0.

80
 11

.9
1 1

2.
41

 
5.

77
 

9,
47

 
5.

87
 10

,0
6 

7.
21

 
6,

71
 

2.
54

 
5,

26
 

-

32
.0

 
63

,0
 

£0
.0

 
80

.0
 

60
.0

 
96

.0
 

64
.0

 
96

,0
 

70
.0

 
10

0.
0 

80
,0

 
96

.0
0.

0  
8,

0 
0.

0 
8.

0 
0,

0 
8.

0 
o.

Q
 

4.
0 

0.
0 

7.
0 

28
.0

 
32

.0
11

.0
 

38
,0

 
26

.8
 54

.0
 

40
.8

 
69

.8
 

30
.0

 
43

,2
 

30
.8

 
44

.6
 

45
.3

 
54

.7
7.

55
 12

.4
9 

3.
14

 13
,2

0 1
0.

C
O
 15.

96
 1

0,
84

 
15

.4
4 

13
.0

4 
13

.3
4 

17
.3

7-
 

20
.5

9

‘*
C

he
 vd

a'*
 

50
 gas.

24
,0

 
40

.0
 2

4.
0 

44
.0

 
40

.0
 

60
.0

 
50

.0
 

70
.0

 5
2.

0 
70

.0
 

60
,0

 
70

.0
 

1 3
,0

 
20

.0
0.

Q
 

8.
0 

0.
0 

4.
0 

0.
0 

8.
0 

0.
0 

8.
0 

24
.0

 
32

.0
 

ll*
$ 

' 
32

.0
 

0.
0 

8.
0

3.
0  

20
.8

 
9.

4 
23

.2
 

20
.0

 
40

.8
 

26
.8

 
42

.0
 3

 7.
5 

49
.5

 
33

.0
 

44
.5

 
6.

5 
14

.0
12

.
5.

06
 

5.
85

 4.60
 

7.
89

 
7.

38
 11

.3
®

 8.79
 11

.1
0 7,7

7 1
0.

16
 

8,
39

 18
.2

9 
-

M
fe

sif
flu

ra

M
in

im
um

M
ea

n.
^t

d»
 ♦

E
rr

or
.-

i&
xi

m
am

'O
in

itn
um

',L
 es

n
It

. i.
 *

M
in

im
a a

.M
in

im
um

M
ea

n.

Si
d.

 + 
iir

ro
r.

-

13
. 

14
. 

15
. 

16
. 

17
, 

18
. 

19
. 

20
. 

21
, 

22
, 

23
.

•zx
*TT

10
.

%

8.
7.

*9

1.

j.r
ro

r*



83(e)

21
* 

22
. 

23
,

SO
.

Br
ea

d_
_1

00
 gas.

40
.0

 
60

.0
 

4 0
.0

 6
 0.

0 
56

,0
 

68
.0

 
52

.0
 

64
.0

 
32

.0
 

7 3
.0

 
80

.0
 

90
.0

 
55

.0
 

85
.0

0,
0 

10
.0

 
20

,0
 3

0.
0 

30
,0

 
44

.0
 

4.
0 

8.
0 

0.
0 

4.
0 

30
.0

 
40

.0
 

0.
0 

8,
0

22
.0

 3
1,

7 
27

.3
 4

4.
0 

37
,3

 
§5

.2
 

32
.7

 
46

.0
 

34
.3

 
45

.3
 

50
.0

 
60

.7
 

27
.5

 
36

.5

8.
25

 
9.

06
 

3.
17

 
5.

87
 

4.
10

 
3.

69
 

5.
49

 
8.

93
 

8.
30

 
9.

88
 15

.2
7 

14
.9

0 
-

30
.0

 
40

.0
 

50
.0

 
60

.0
 

bS
.Q

 
6 9

,0
 

60
.0

 
80

.0
0.

0 
10

.0
 

0,
0 

10
.0

 
0.

0 
10

.0
 

10
.0

 
20

. 9
13

.1
 

25
.0

 
25

.0
 

36
.3

 
33

,1
 

43
.8

 
40

.0
 

53
.3

4.
53

 
4.

72
 6.27

 
6,

48
 7.73

 
7.

72
 15

.1
7 1

7.
64

30
.0

 
45

.0
0.

 3 10.
0 

8.
6 

22
.9

4,
57

 
6.

19
•

su
e

s 
O

U
T

S&
ai

&
sl

"S
M

S.
M

il!
__

iOQ
, ,gm

s w
ith

 IQ
'l o

c,
 mi

lk
,

52
.0

 
68

.0
 7

0.
0 

84
.0

 
76

,0
 

88
.0

 
88

.0
 9

2.
0 

80
.0

 
88

.0
O

.o
 

12
.0

 2
0.

0 
3 2

.0
 

0.
0 

1 2
.0

 
0,

0 
12

,0
 

0,
0 

6.
0

27
.3

 
39

.0
 4

1.
0 

55
,0

 
42

.0
 

54
.0

 
39

.2
 4

6.
7 

26
.7

 
33

.3
10

,7
si

ll.
70

 11
.1

2 1
0.

87
 15

.8
7 1

6,
69

 18
.6

5 1
8.

39
 28

.6
4 2

0.
53

32
.0

 
52

,0
9.

0 
8.

0
11

.0
 

23
,0

 

7.
55

 10
.3

7

15
. 

16
. 

17
. 

1C
, 

19
.

14
.

13
,

11
. 12.

'O
T

9.
7.

6.

*S

M
ax

im
um

M
in

im
um

W
ea

n.
Si

d.
Er

ro
r.

- M
ojaej 

*

•ueoM
 

is R
B

IJU
 %

]A 

Si rm
if

 x
d

MM
ax

im
na

M
in

im
um

M
es

a

St
d.

 
Er

ro
r.

 _

2,
 

3.
 

4.



83(f)

35
.0

 
40

.0
 3

6.
0 

44
.8

 
56

.0
i 

. 6
4.

1 
f4

.0
 

72
.0

 
SQ

.Q
 

6>
.0

 
50

.0
 

55
.0

0,
0 

4.
0 

0,
0 

8.
0 

0.
0 

4.
0 

0,
0 

4.
0 

10
.0

 
15

.0
 

10
.0

 
15

.0
11

.8
 

16
,5

 1
6.

7 
23

.5
 

10
,0

 
22

.0
 

18
.0

 
24

,0
 

23
,3

 
41

.7
 

30
.0

 
35

.0

B
oi

le
d “Sg

y”
 100 

ge
ts

.

'"
Sh

ira
'V

 100
_e

m
s.

52
.0

 
64

.0
 

64
.0

 
72

.0
 

72
.0

 
80

.0
 

68
.0

 
96

.0
 

88
.0

 
96

.0
 

56
.0

 
68

.0
 

81
.0

 
92

.0
0.

0 
4.

0 
0.

0 
8.

0 
2.

0 
12

.0
 

0.
0 

8.
0 

0.
0 

4.
0 

4.
0 

12
.0

 
35

.0
 

40
.0

10
13

 
20

.9
 2

5.
3 

33
.7

 
35

.4
 

46
.0

 
42

.9
 

53
.1

 
42

.3
 

48
,9

 
35

.0
 

46
.0

 . 
48

.8
 

56
.0

7.
50

 7.79
 

9.
53

 
9.

99
 10

.4
0 

9.
81

 10
.9

6 1
1.

48
 12

.4
3 1

2.
75

 7.08
 7.92

 10
.3

7 1
2.

11

_1
20

__
gm

s.«
u.

23
.0

 
36

.0
 

64
.0

 
80

.0
 

88
.0

 
96

.0
 

84
.0

 
96

.0
 

84
.0

 
96

.0
 

75
.0

 
90

.0
0.

0 
4.

0 
0.

0 
4.

0 
0.

0 
4.

0 
0.

0 
4.

0 
0.

0 
4.

0 
10

.0
 

2J
.0

16
.7

 
22

.7
 35.3

 
45

.3
 

34
.7

 44.0
 

34
.3

 
43

.5
 24

.8
 

32
.0

 42.5
 

55
.®

4.
02

 4.76
 8.99

 10
.5

7 
12

.3
51

2.
52

 13
.8

4 1
4.

93
 16

.6
8 1

8.
25

 
-

K
fe

xi
uu

io

M
in

im
um

M
ea

n*

M
ax

im
o

M
in

i k
m i

s

M
ea

n

St
d.

 ^ 
Er

ro
r. -

M
ax

im
um

H
in

im
um

M
ea

n.

St
d*

 4-
Er

ro
r.

 -

14
. 

15
. 

16
. 

17
. 

18
. 

19
. 

20
. 

21
. 

22
. 

23
.

13
,

10
. 11, 

12
.

9.
8.

7.
D

.
2.

 
3.

St
d.

 ^ «. 
- 

5.
53

 5.4
7 

4.
75

 
4,

96
 

8.
18

 10
.1

8 1
0.

 X)
 10

.4
8 1

2.
03

 13
.4

3
Er

ro
r. _



(S3) 3?«'A1 fosaefc din]"-. {Veg,Skirl comprised of boiled rleo, *iivrcs? del** 

’masur* (lentil - Zeno esoulonfir.) ’'dal*, t •'basuM*,

•eudab-jertbu*, ’purl* and potatoes - * Eiie was aervocl to

tlio jjiifrjecis ad lib. and at leisure and sicug with water to If ink

(34) Kistsrd.no injection - Eiotamino \md Injootod subcutaneously in

a dosage of 0.01 mg. pen Icilogrm of body '//eight,

A study of the gastric response, digestion and GV&cuatioa time of 

tfc» properations of rice, wheat and other ooroaXjs, pitloco, potatoes, 

©to, as listed above was made in 3,0 normal., lienltly subjocto on similar 

Zinas as in the case of the study of tli© gastric responco, digorviion, 

and evacuation timo of milk and Its preparationo, which has already 

boon described in the previous pages, Hie results of aimlyrrin of tlie 

gastric examination in case of tlio individual subjects arc given- in ‘S10 

iobleo at tho end in ike nppemdix, t/kilo tlio average results for Ike 

individual articles of f 004,are shown in the different tables given 
eolov/. In table JTo.G, ike -average of the hlfpmt total acidity,

(Vide table lid. 6)

evacuation time etc. are ohoiai for each of tlio article of food given 

to tlio subjects* Ihe gkupiis t-af© also drawn which arc rihovni in figure 

.Ifon.l? end 13, indicating the average cf tho Mp3 tost total aef"’ity in 

sc H/lO acid per cent against oasis iton of the article of food, jji

'table II0,? ereo shorn* tho results of analyolo for tho free aridity and
(Vide table 1Id,7)

the total acidity for tho individual articles. In that table or© 

given tli© average readings*, with tho nanism, minimum end the standard 

error. His ourroo showing the average total acidity for each of tlio 

articles of food ( average found in the various subjects, which in 

given in table ho,?)against tlio tine in hours aro 6s?avm r/htah have

boon shown in figure lies, 19, 20,21. and 23. tlv t5^ veri^nu curves
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oase of the article of ^abul!1 (jrms, viierg the Inrge false particles 

were recovered in the gastrie samples unto about one hour svl n cf,tartar 

of tine after its intake, Tim radix ing augers were found to he 

presont in oorse at the articles th-visolvoa like * etc, end, iuoy

were evacuated about IS ninutoc earlier than the- other eonaiitircnto 

iilro starch, proto ins end fate, which on ©rsaninntion were found to oc 

present unto the last gastric sample.

In case of the preparations of nuta, iho protein Gigoation eofcnouoo

»G i:i IS ninutoo af tor tlioir intake,, uiquofacilon tool: place within _
ZG ninutos after the intake of the article^, (p:omd-»nut halls given in 
whatever portions,but In case of tho article, ‘kliar icing* though give-:j 

in 50 @m neasnro, the appearaneo of largo partioloo in tlio gastric ' 

fianplos per dated longer t.o, av-or two hours after its intoko, Tho 

reducing augorc disappeared about mi hour ®srli©r, fron tlio gastric 

samplee obtained after the article^, groimd-nut balls given In any 

mount, tlmn til© other constituents like, 8 tar eh, proteins and fats, 

which, when osoninod for, wore found to bo present oven upto the tine 

the or tide ovacuatsd.

Sioii’otoin digestion after the preparations of tubers wits also

•found to be cctmoncinc iritMn 10 ninutos after their retake, 'Zio

articles were liquefied too within 10 to 30 oinutec of tine In the

cioniaolt, hoducinr> sugars im:o found to to present only in the prop">rr>

ttm of • suren* but they disappeared frem tho gastric smploe obt^inc-I

of tor “both the prepcr&tiono, potatoes - *‘bhaji* end *wz?$n* « propem.-

tabout half an hoio? earlier, than the other oonatituontn If.he
stareii," proteins and fate, which, t/hon ojaminod for, wore detected to

"go present arnn unto the evacuation tire of the a?.*tides frori tho

etoutch,
‘ J
'! In aaoo of the preparation of naizo, the protein digestion mtc 

t'oiuid to have comoncod also within 15 ninutos after* ito intake, Larue



particles eoti14* however, "be aspire tod upto 2 houya of'time.

,Slm.3^lr, i.o. dates (Peroinh) also behaved steilarly. Tm protean

-0 digestion cemenead in 15 minutes after the intake of tlio article

bm&. liquefaction of the article alcd todk place in tho eccne t-ix-ie

15 uiirmtea* Bruetoso, was the racteolxift sugar found to oo pretseni? in

two ©rtiol©^ itself and this sugw disappeared from the sac trie or^iplos

within ons 3iot?r and f ortywfivo minutes while the article itself [$vxo
the cira.oun.tion tin© a little longer than this* indicating there ly thou

the reducing sugars disappeared ah out c. quarter of cm Lour earlier tarui
in the gastric sessplcc

tho proteins which persisted to he procont^till the end of iky evacua­

tion tine of the article from ilo® stonaoli.

Lastly with regard to tlio fall rtoals, proto ins woi’o converted into 

•peptones wltliin 15 jainuteo after taking the bio sis* 2tio particles 

wore lai'gor in the earlier sreroloe hut tlmy wore gradually' liquefied

later on. Liquid sasplso were* aspirated after i-|r hours* Proteins 

were found to he present in the last clear ssmaplee indicating there by 

that the digestion of protein® was not completed 'in flic stomach hut 

continued further in the intestines.

Positive tests for reducing cognro were ootaisioci in tlie oriiclon 

tLcsaoelvec as well 0,0 in tho samplec \7i indrawn from t3i& hosiwniag to 

about two hox'xr. after an ale in an average-* _ Shis indionios that thoce 

erwoohyclratcc nmsly tlio reducing angarc leave the atorjaoh earlier than 

tho proteins, staroli or the fats which were detected to ho present la

the last clear BawpXec* Tim reason perhaps of these? carbohydrate© 

leaving eerliex1 say "be that they ere unable to oaabino v?ith acid r/hich 

in allowed to reiaain in free state and to hasten their pyloric evacua­

tion.

rrsagunt & cm t ine:

/ill rice propnrationo ©vacuatad -P-v* oru tli© stomach in c-ao Iiorru to
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5-30 hours of time after talcing them* ’ Sabu&om-krslj'i* * ’bolXect rice 

and * idl.1* left tho atosach in about 2-30 hours in sm averogo? * clitrrda* 

md *l£hleh<?i* -srith rilUr tool-: 2-45 Iiouro avemgely to leave tlio otemch 

while ’ponh?,*, * doeShpeJ"*, guk! 1 elhoon* (sample) tocfe the longont tivm, it 

*bo3tig about 5-50 Muirs in tn ©vora-go* £ca? getting thetieelveu ovaouatocl 

frm the stonadh.

Aaouget the proprxahiora of :f:>.cats •ehira* and 1 ciiamti* tod: 

about 3*00 lioou’C in an average to leave tho etoeiaah; *ro00golXa* f ‘boiled 

• n-'v’ and Tx)ur:l* left in about 2-20 hours rvcregaly iron tho cipnachs 

uroed tool: 2-30 3n>n,rc«y vMXo ^ulrb-jcifbu* \rn.a the nont delay ad proporer 

taon nnonyst all* It left in 4—04 hour a, Shis delay perhaps nay ‘ben 

o:colainod on the br/aic of tho fact that tho article o asita5.no d havr*, 

vhich preparation itoolf raws delayed in being oTasvateel fran. .d»n 

ntorx.ch*

She evacuation tim of the ijncpnratiorjo of pulsar; ranged between 

.3-15 and 3-i5 Itouro. , •^nleM*, tiral% * twer dal* and

*h ahull* gracie tool: in an avoi’figo about 2-20 hours* *nus* and * ocv1 

left the sic0r.cl’- in about 2-50 hours averagely \Tlaile * cmtliia* * * lien jin,* 

mid *street hallo* wore the preparations which tool: the longoot tine, 

more than 3*00 hours* for being err era. ted frcri th© ctoradh*

Isa eaoe of tho preparations of nuts, gromd-nut hallo when given 

in quantity of ?5 gne* loft the ctonach in a time which wrd over 3-45 

hours* while when Given in quantity of 100 gas* it wr>.0 over 3-30 iu>vrn, 

laid *hhcrisi:jg* tool: 3-22 Jiourc to leave fron tlio siarneii*

Tho ovr.cur.tion 3:hio of i?e pro para t i one of tuberc \/rn averagely 2 

heive an'-'' a rcicrfcor, in both- the easca, namely potatoes - *Kia,ii* me! 

tlir * cur an* rxr operation.
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ZJaizQ tool: 2-45 hours to leave ^avaa the otcuach xthila dates 

(Poreiaru) left the etosscii in 2-00 hours only,

ThO' evacuation title of tio full seals tfas rioro than. 4-1- hoiim, in 

hot]! tlio eases* Ilia full nonl tool" more than 4-40 hours to aleer tim 

sicnaeli In on svoiTgc tfhilo the full feast dish tool: averagely none 

t'v'-n 4-30 hovro for getting evacuated from the crbomacli.

Ym variations in evacuation time* of different art idea seen pm 

above in cage of the- preparations of rice, cereal© etc. raey ho explain 

-a>■'■.. on many nroimclc, Tteo evacuation tir-io for tlio total men! differed 

ha e.vaeuo.tion time required by its ocepomento vro&n given r;cprratn-*roK t

Ly< "here nro various theories trui forthmt to exnolain the pyloric

behaviour towards ovactiatiori of tlv> various articles, rMa-i ic o~\id to 

Ixi governed by o.oid control, c'onsistenqjrand also of food particles, 

ohoralool nature of tlio food otc, Out of these, chemical nature* of tho 

food mid tlie oise of partIcloo soon to ho the tv© more important factor- 

a, It scene that each food lias Ito ciiaracterietic rooponoo for an 

in hiviui-Al* Eavironment al factors, like pleasure or anger, otc, at 

the time or.’ mala iaey string this tiro of clearance, iliooo onvironnent 

»rl factors, hov/ovor, x/ero ntandem disod in our series of o;o>erioentn 

and honco were without much effect on tho variation in tlio evacuation 

time of various foods.

Evore wore individual cliff erouoao iron subject to subject ns regard, 

-s gastric response, evacuation time otc, in accordance with. tlio state­

ment rr*>4e above that- each food has ito characteristic response for an 

individual. Acid curves for oomo of tlio subjects have haen drawn

which have boon shown in tho f. igur os tlio nurabers of which ere India cited

in brackets put before the initials 

below, Regarding tlio pbye ical man 

proPence of bile, mucus otc,, there

of the subjects given in tluo list 

dilation of gastric contents for the 

wore individual clii’foroncou observed



94

from fiubject to subject, But nothing off snuch or particular a ignif i~ 

oanee. lias- 'been observed in this respect.

Txm following are tli© initials of the subjects mil the numbers of 

the figures in which thoir respective acid curves are drawn* -

(23) S,T.V,, (34) P.G.J., (25) (26) 3>.S,E„ ,

(20) (29) t>,E*D„ (30) h.P.D,, (31) 2.0*4. »(32) 2,0,A,, (-33)

V,V.E.f (34) V.V*£.f (SB) P.C,B„ (SO) b.II.S,

Gujrsieiv and o oneluo ions 4

(l) Gastric response, digestion unci evacuation time of 33 varlouo nrepra- 

ration© of rice, xfn&txt smd other cerealo, pulses, potatoes, etc. have 

boon studied. in 19 normal, healthy subjects, chosen after thoir fract­

ional gastric annlyrsis c^minatton with alcohol meal wan found to be 

normal, 2ho total number of observations made in these* subjects with 

the various articles of the o.bavo preparations in 102,

(2) She acidity produced by the prop-'rations of pice which were given

mostly in 100 ga quantity r.rc,s within normal limits in all canoe, * idli* 

and 4 dlioca* (simple) having produced a response almost on the border of 

hyporaciciity. Lactic acid which was detected to bo procont in the

articles, ’idli* and * dhosa’ (simple), night have canoed its own pronenoo 

in tliQ gastric samples and also tlio rlifferowoo of about 30 ac i-t/10 aeicl 

per cent, hot'/can the free- acid and the total acidity readings, Vho

acid response of * chcvdn* mid •ponhcl , though fairly high, could not be 

caDparod because they were given in GO qjio iBoarjitr© as Xax'QQT amount 

c©5’Id not be accepted by the subjects at one tim© without water to

drink,
(3) She proper at ions'^of wheat, which wore given mostly in 100 gins in 

nencuro, gave an aoid response which was within normal limits, the 
average highest total acidity being of ilia order of abcn.it 60 cc ft/10 ucid
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per cent. •Gulab-jaasbu*, however, gav© a little higher acid rooponce, 

the average of tha highest total acidity being 74,6 ee 31/10 acid per 

cent. lido my be possibly duo to" tuba ’flovn* content, co ono of its 

oonotituentB, wMoh, as Ism already boon studied^ is an article by it­

self provoking n high acid aeeopauoe*

(4) ghe average of the highest total acidity obtained 

preparations of pulses iras of tea order of about GO cc

cent, oxco-cc in cues ox 'sms and,.7 ? -1 3la-iooi’ uiore u/io

on tlio border of hiperacidity . gho preparation of *g 

ing tms found to be containing lactic acid which night 

cause? for giving a differ ©no© of about GO oe IJ/lO acid, 

tlie free acid raid tho total so idity readings of the gai 

tdiioii in their turn aliOsVcd also tZio presence of lactic

iu caso of blic 
Xj/10 tic id ;:«j? 

acid respect-;e *:tid 

rnthia* or. toot- 

possibly Go flic 

poi cent hntv/oen 

stric cniiples 

acid*

(5) Amongst the preparations of; nuts, ’idjarislng* though given in .130 

rj:m measure, so a larger amount could not be aocepted by the mibie.cts 

at ono time Tritfoout t/ator to drink, evoked a higher acid rosponso, tbo 

average of the highest total acidity being 72*0 cc li/lO acid per oout, 

fli3 other articles, namely grotind-uut balls, given in tr;o portions of 

75 ,9:1c and 100 gsns oach, evoked a lover acid response, the average' of 

ike bifheot total acidity being 40.0 co sad 52.0 oc respectively. Inio 

T/n.r; "Toll ccrjnerable with that of alcohol seal*

(g) iSio preparations of tubers, potatoes » and the *curea*

pr ©1X33? at ion, both gave on ao idJrsBp one o eoanparablo with that obtained 

after ad.ooh.ol neal, the average c£ tiny highest total acidity being of 

the order ef 38.0 cc 11/10 acid pox* cent in both, the oaooe.

{*?) liaise,' given in 00 fiis 

the average of the higlieot

quantity, produced a norm! 

total acidity being 48.0 cc

acid raoncnxsc, 
Il/lO acid por

cent,



m
(0) *Kh&3ur« l.o, fiat'eq (Saafeianf prodip ad an acidity ocrijsarable with 

tmt of m alcohol seal} the average of the highest total acidity vn%n s 

58,000 H/lO acid per oent.

(9) In case of the vegetarian full socle, both ths full meal and full
readings obtained after alcohol meal,The average 

fomat dlah, evoked an acidity falling within the range of the acidity/

»,t withof the highest total, acidity with full. ia»al mo 42,0 oc and that 

full feast dish m& 52,0 ee li/10 acid por cent, 23ie aBsoolation of 

full laaals with the low acid response fee been thought to b© posceoDiac 

a significant bearing m tim traafeasnt of ulcer cases.

(10) *Skm time of appearand^ of peptones during the cligoation of tho 

pi’otoins of tho preparations of rxeo, ranged between 15 and 70 minutes 

after the intake of tha articles, Liquefaction of the articles toed* 

place within 15 minutes except in case of * oliov&a* and ’ponim* whore 

large particles persisted for laaro turn ono hour. In 1 s&budana hunji%

curds? appeared hi i? hour, which persisted for afar m hour, Seducing
sugaro disappeared earlier than other a«7ip®ix©iits' of tho articles, 1 ilzo 

starch, proteins and fats, which were detected to be present even unto 

tho last ostaples of the etcsisaoh. contents and which a re evidently tO' 

undergo further digestion in the intestines.

(il) The time of appearance of peptones in caoo of the xiroparaticeis of 

who at ranged, bottreon 16 and 30 slinntos, liquefaction of tm orticloo 

tool: place in 3© nimvteo except in oa.ee of *ohap&ii* and *puri*t wh-cre 

large particles were recovered upto ip hours, Seducing augers dis­
appeared in &n average of about &■} hours of tirae and they wore evacuate? 

/earlier fen the other ©oBpcnonte from tho ct<mch.

./ (lO) Protein digestion in the *torncoh after* tho proper at i one ejf pulses

oomuisnocd soon in about 10 to 30 minutec, which time the articled

wore liquefied also, In ease of *l:u 

Djco particloo persisted for about id

‘bull11 grans, henvovor, tho large 

Sioiira. Tleduciixg msgaro dioapporr



-®<i about a quarter of an hour earlier then th© other opponent is.

(13) Reotein digestion. ®£tor th© propara*ions 6T nuts, oossaonood with*. 

ln 15 minutes and the liquefaction tools place within so minutes except 

in cage of *hh©ri0ing» whar® larger particles were aspirated unto 2 

hews, BmJueing sugars after tho preparation of grouncl-mit balls ware 

evacuated about an hour earlier than the ©tlior components*

(14) Protein digest icsx after the proper at ion of tubero ms observed to 

fcmro started within 15 minutes -mail© th® liquefaction tools place in 

13-30 minutes* Reducing sugars cleared about half an hour oarlior 

ftron the stcrnoh than tho other components*

(16) In carjo of rmlzo, the protein digestion’started in IB minute«, 

Large particles wore■ acpircvtod upto 2 hours.

(16) After dates (Persian), tJso time of appearance of peptones and of 

th© liquefaction at the article was 15 minutes, ISie reducing sugar, 

fx’uotose, disappeared from the aiama-dh about a quarter of an hour 

earlier than the other cosaponents.

(l7) T/itli regard to tho full moalo, peptones appeared within 1.5 miuvtoe. 

Liquefaction tool; place In li- limrc* Seducing sugars cMnapporrex'l vith- 

in 2 hours, indicating tliai they wore ovaonated earlier tlvva the other

component®,

(lO) iTvac nation tir-io for tho nice preparations varied botveon 2-20 and 

3-30 hours, Bio oorrocpasidinc iixo for the wheat preparation® r/;,::

2-20 to 4-04 hours. In ao.eo of tho pr operations of pulscf? tlic iv-ngo 

was 2-10 to 3-10 hours, 3Sio nuts preparations tooh 2-45 to 3-22 hours.

to bo evacuated from tho stomach, Sio 
propagations of tuboro w-a averagely 2£-

evacuation, time in cases of 

hairs, liaise loft tho vt™
*1/17.0
mcli



in 8-45 hours and tha dates (Persist.) took 2-00 hours only to leave

the DtcxBaeii* The evaomtion ifcio for the full 230ol me over 4-4D 

hours Tmile that for the full feast dish xtae over 4-30 hours.
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(4) and fhglr wrepexatimo

Ihcperfaantai csad results s

Iho follor/inc prejK’irr.tlono have boon studied*-
(l) lice (rat/)**. Hoc* X

(3) Ilcgc (rrar)*«* 3

(8) Hyra (vcut)*** 5

(4) V.zm in milk (1G0 co),., 3

(5) ligfj (iiexd 'boiled)*.* i

(C) Eceo (hard boiled^*, quantity 1G0 ^ao. 

(7) UgTje (laard boiled)*»,

(3) Hyps (a-aelsite propc-rotl)*«,

(o) lego (fried i-i ffiioo)*,.

A study* of tl'je gastric rocnorrio, digestion and ovacue.tior ti ?o 

a'* ecgo and ibex:? vcxi ourj proparat ion?; nr? lie tod above was ."v-dn In 1 

vioraal healthy onh.ioetc, who wore habituated to t&>.o 033a, oil rria.l'ka* 

lines as in tlio case of i-'ne study of tbo gastric rosponso* ilicont io:i 

and ovaouction tins of mill* and its ^opor at 1 one» which Jrus alTarry' 

been described in tbo previone pagoo* 2ho romiitci of analysis of the 

centric e^niaation in case of the individual aubjaoto oa?o given in the 

table© at the end in th© appendix, mill© the average roeulte f or the 

individual articles of food ere shown in the different tables given 

below, 2u table bo, 8, the averages of the highest total acidity,

(Vide table Ho,8)

evacuation time etc* era sham for each of the article of food given/ 

the oixbjeate in our series and a eerrnearioon is made with eiiailnr X 

ingri of other workers, Hie graphs are also drawn which are chf 

tlx? figure So.37, indicating the aver'ege of the highest total/'j 

in co J^/iO asid no r cent against onoli item of the article 0^

<y
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Table N®. 8

Sr

Teble sboaring tbo average of fie h:sghee:t tcrtnl oeadit' etc

5 Article cf Rood ;lTc. cf &vera gesReptoneo 
Ho.; wit; t,s quopti:obser:of thesappeared 

S -ty civ or:. J-vn- : Went sir ti- -Tu- : V%eots in tins 
5 ti one. i tc to 1 s (la rninu- 

:acidity tes) 
sin go s 
ilb 10 s 
saolC/Js

s I-’i'otemssSvacuatien sHoc,1 doing 
: da enppeas tine s oi bs h s,rcoc
: -rad sHrc. : .it: %ir. : dir-
s ; s snrtisoppo ~x
5 5 » * * - C -1 C *" (.Hi
s : : : :Hr: s—li

1 Raw egg (one) 4 60 *0 15 Protoins 2-49 -roaent *rlfo

2 Ran' eggs {to ree ) 4 r u

pro Bent In
caraple s

»»

-I :i

4 ? •> n**’ /I *u-

in
1-0

'• « i tl-ir

? Rr / vftc& (f3vo) 3 S5.0 w Si 5- > l
2-30 

h . •' t'-ix?

4 -r:;;u (three) f*sar en 3 60.0 IS n 5-1r- :i IR :•• n

r,

i:i 1.0 cc ni lie

ocilod } 3 44,3 IS u r-55 ..

3- 30

-Z'i'ZC . .. 1 tt

6 * Boiled ogpeiir* 3 63.^ is a 3-ro

’ ti" cCt IS.

.■*». C.’ i i,)

7
gnu)

Bo i lo (1 e gg a (t!: r; o) 3 75. '• » 1* 4-35 n t :;r;

p C. .ole t to ( two vgr s) 5 '•'0.0 n Si 4-18 '■ .-iter

r ii'iecl 8£,;-:s( two) 3 03*3 n 4-50 Wain In

10 Alochcl 7,., 30 cc 4 28,0 «- - '■=

r* ; p,<';*** w

",2. _J. »> ■*- if-'”-dr, Rohfuoe L 
Jiorrfil-a \.loc nit)

AhX.; end egg cnr'bSr.a 90 8n,0 e» 2-40
t i c n (t" rc e gg s ■ red

*4/in ‘..."'Cli rrto a 1). ?>,

'ilsen, i>j o*- os

bingl oten sloe jit }

Hgg white (revr) ) -
(285 g.10) )

Rgg white (raw) )
(P29 @3s) )

ITct o'-in 
-eel

Igp (ooclcocl) (190 5 
gne))

Ovor 4*

L .1 Igh tly 
cv ci* 3-9 ‘ •'



Ta
bl

e Ho.
 9

. 
af

te
r

'fa
bl

es
 sho

w
in

g t
he

 ac
id

ity
 ia 

cc
 N/

lQ
 ac

id
 * the v

ar
io

us
 ar

tic
le

s o
f eg

gs
 an

d th
ei

r g
re

na
rfc

tio
nf

l.

- 
25

*0
 

55
.0

 3
0.

0 
65

.0
 

40
.0

 
80

.0
 

50
.0

 
80

.0
 

50
.0

 
90

.0
 

50
.0

 
60

.0
 

30
.0

 
40

.0
 

35
.0

 
40

.0
 

30
.0

 
35

.0
- 

0.
0 

10
.0

 0
.0

 
35

.0
 

10
.0

 
45

,0
 

20
.0

 
60

.0
 

20
.0

 
44

.0
 

25
.0

 
30

.0
 

25
.0

 
35

.0
 

10
.0

 
15

.0
 

0,
0 

5.
0

« 
6.

3 
38

.8
 1

0.
0 

52
.5

 
26

.3
 

61
.3

 
37

.5
 

66
.3

 
31

.0
 

60
.5

 
33

.8
 

42
.3

 
28

.3
 

36
.7

 
21

.7
 

26
.7

 
15

.0
 

20
.0

- 
6.

23
 

9.
77

 
7.

07
 

6.
26

 
6.

81
 

7.
00

 
7,

46
 

4.
43

 
6.

66
 10

.2
2 

5.
41

 
6.

96
 

1.
74

 
1.

00
 

7.
21

 
7.

19
 

7.
07

 
7.

07

U
&
 x

im
um

 
-

M
in

ip
us

M@
sa

St
d.

 + 
er

ro
r..

R
aw

 eggg
__

(th
re

e)

<o <o

20
.0

 
55

.0
 

30
.0

 
85

.0
 

55
.0

 
60

.0
 

45
.0

 
55

.0
 

85
.0

 
30

.0
 

35
.0

 
40

.0
 

30
.0

 3
5.

0
0.

0 
5.

0 
15

.0
 

45
.0

 
20

.0
 

25
.0

 
5.

0 
10

.0
 

0 ,
 0

 
10

.0
 

25
.0

 
28

.0
 

30
,0

 3
5.

0
10

.0
 

33
.8

 
25

.0
 

58
,8

 
37

.5
 

46
.3

 
30

.0
 

3 8
.8

 
16

.3
 

22
.5

 
30

.0
 

34
.0

 
30

.0
 3

 5.
0

4.
08

 10
.5

9 
3.

53
 9.79

 
7.

68
 

7.
3 9

 8.69
 1<S

,3
2 

9.
21

 4.33
M

ax
im

um
 - 

M
in

im
um

 

M
ea

n 
St

d.
 *

iir
ro

r. 
.

Ji
g—

sa
g_

Lm
sl.

13
 8 

14
 8 

15
 8 

16
 8 

17
8 18

.8 1
9.

8 20
.8 2

1.
8 22

.8 2
3.

8
12

11
10

*6

7.

! 
*1 

8 *i 
* 

*1 
1 

aS 
5 

*1 
8 

$
 

8 
»j,

t 
: 

t 
i 

t 
e 

: 
t 

s

F.
T.

F.
F.

P.
* f

. »F
. ! T

.
X

IX
V

III
V

II
V

I

A
T

III
II

Fa
st

in
g.



14
-

fio
ile

d eg
g (o

ne
)

4.
0 

10
,0

 
24

.0
 

30
.0

 
26

.0
 

40
.0

 
40

.0
 

48
.0

 
45

,0
 

55
.0

 
40

.0
 

45
.0

0.
0 

6.
0 

0.
0 

8.
0 

14
.0

 
30

.0
 

16
.0

 
26

.0
 

12
.0

 
20

.0
 

15
.0

 
20

.0
1.

3  
12

.0
 

9.
3 

19
.3

 
21

.3
 

34
.7

 
30

.0
 

40
.0

 
27

.0
 

34
.3

 
25

.0
 

30
.0

1.
35

 
3.

46
 

7.
44

 
6.

40
 

3.
77

 
2.

55
 

7.
21

 
7.

02
 9.64

 10
.5

9 
7.

64
 

7.
64

M
ax

im
um

 - 
M

in
im

um
 - 

M
ea

n

st
d.

3.
3 

48
.3

 25.0
 48.3

 33.3
 50.0

 33.3
 43.3

 30.0
 45.0

 27
.5

 37
.5

6.
03

 
15

.9
1 5.

77
 6.14

 10.19
 8.66

 6.75
 6.71

 11
.6

0 1
0.

45
 -

jfe
w

J^
gs

JL
lL

X
Si

65
.0

 
40

.0
 

85
,0

 
45

.0
 

70
.0

 4
0.

0 
80

.0
 

45
.0

 
85

.0
 

40
.0

 9
0.

0 2
5.

0 4
4.

0 
24

.0
 

32
.0

55
.0

 
30

.0
 

65
.0

 
15

.0
 

40
,0

 1
0.

0 
60

.0
 

10
.0

 
55

.0
 

25
.0

 5
0.

0 1
2.

0 2
4.

0 
0.

0 
10

.0
60

.0
 

35
.0

 
76

.7
 

30
.0

 
58

.3
 2

8.
7 

70
.7

 
31

.7
 

68
.3

 
35

.0
 7

 0.
0 

19
.0

 34
.3

 
12

.0
 

20
.7

2.
88

 
2.

88
 

6.
41

 
8.

66
 

9.
38

 9.50
 

5.
99

 11.
55

 8.94
 5.0

0 1
1.

55
 3.

79
 5.8

8 
6.

92

'v
TT

fc
JI

X
 Ttt? 

Ik
Eg

gs
 (th

re
e) s

ha
ke

n in
 10

0 c
c t

45
.0

 
20

.0
 

80
.0

 
35

.0
 

60
.0

 3
5.

0 
60

.0
 

40
.0

 
50

.0
 

50
.0

 6
0.

0 4
0.

0 5
0.

0
40

.0
 

0.
0 

30
.0

 
15

.0
 

40
.0

 1
5.

0 
35

.6
 

20
.0

 
30

.0
 

10
.0

 2
5.

0 1
5.

0 2
5.

0
41

.6

1.
18

O
s

6.
28

40
.0

 
0.

0
20

.0
 

0,
0

33
.3

 
0.

0

6.
75

 
-

60
.0

 
30

.0
40

.0
 

0 .
0

50
.0

 
10

.0

4.
49

 10
,0

0

40
,0

 0.0
, 

30
,0

 0.0 
33

.3
 

0.
0

3.
49

 
-

55
.0

 0.0 
4.

0 0.0
 

26
.3

 0.0
15

.2
5 

-

- 
5.

0
- 

0.
0

- 1,6 - 1
.6

4

$

0*0 
- 

0*0 
-

0*0 
*

M
ax

i iw
 is

M
in

im
um

M
ea

n

St
d.

Er
ro

r.

M
ax

im
um

M
in

im
um

M
ea

n.

St
d.

Er
ro

r.

•S3

17
. 

13
. 

19
. 

20
. 

21
. 

22
.

*9T 
‘ST

12
. 

13
.

10
. 11.

3.
 

4.
1. •r
ro

r.



O03
0.

0 41
.7

 21.7
 71.7

 26,7
 70.0

 30.0 
45

.0
 26.0

 34.3 
18

.3
 30.7

 23.5
 36.0

 

5.
42

 - 
10

.8
9 1

0.
89

 1 5
.8

2 5.84
 10

.0
0 11

.5
5 1

4.
4 3

 7.81
 11

.6
8 6.0

 5
 5.72

 -
O

m
el

et
te

_i
tw

o„
©

£g
§i

10
.0

 
20

.0
 

25
.0

 
40

.0
 

24
.0

 6
8.

0 
32

.0
 7

2.
0 

45
.0

 
70

.0
 

40
.0

 
64

.0
 

24
,0

 
36

,0
 

20
.0

 
25

.0
 

28
.0

 
36

.0
0.

0 
8.

0 
0,

0 
10

.0
. 

0.
0 

10
.0

 
0.

0 
20

.0
 

0.
0 

6.
0 

0.
0 

5.
0 

10
.0

 
12

.0
 

0.
0 

12
.0

 
0.

0 
8.

0
4.

0  
15

.6
 1

0.
4 

22
.2

 
16

.8
 4

4.
2 

16
.4

 4
6.

8 
23

.0
 

48
.2

 
22

.8
 

35
.4

 
17

.0
 

25
.0

 
11

.5
 

19
.0

 
14

,0
 

22
.0

1.
87

 1.48
 

4.
19

 
5.

55
 4.28

 10
.5

5 
5.

38
 9.24

 
7.

35
 10

.3
9 

6.
85

 
9.

48
 

4.
05

 
5.

00
 

4.
28

 
3.

24
 

-

€*61 
0*0 

0*81 
0*0

0.
0 10

.0
0.

0 
28

.3

- 2.00

B
oi

le
d e

gg
s 10

Q
 gm

a.

0.
0 

10
.0

 0
,0

 
20

.0
 0

.0
 

4 
0.

0 
30

.0
 

52
.0

 
40

.0
 

75
.0

 
40

.0
 

65
.0

 
50

.0
 

65
.0

 2
8.

0 
40

.0
 

30
,0

 
3 

5.
0

0.
0 

5.
0 

0.
0 

15
.0

 0
.0

 
26

.0
 

1 0
.0

 
20

.0
 

10
.0

 
20

.0
 

1 0
.0

 
4 5

.0
 

40
.0

 
50

.0
 2

5.
0 

3 5
.0

 
15

.0
 

25
.0

0.
0 

6.
7 

0.
0 

18
.3

 0
.0

 
35

.3
 

21
.3

 
39

.0
 

25
.0

 
46

.7
 

27
.3

 
58

.0
 

43
.3

 
55

.0
 2

6.
0 

3Q
.3

 . 
23

.7
 

30
.0

- 
um

 ■
 - 

1.
84

 -
 

4.
74

 
5.

96
 

9,
71

 
8.

66
 1

5.
82

 
9.

01
 

6,
51

 
3.

SI
 

5.
00

 
1,

00
 

2.
02

 
4.

39
 

8.
89

B
oi

le
d_

_e
^c

s (T
hr

ee
)

0.
0 

45
.0

 0
.0

 
30

.0
 0

.0
 

55
i0

 
35

.0
 

90
.0

 
35

.0
 8

0.
0 

50
.0

 
70

.0
 

40
.0

. 
50

.0
 

30
.0

 
40

.0
 

25
.0

 
37

.0

0,
0 

20
.0

 
0.

0 
40

.0
 

15
.0

 5
0.

0 
10

.0
 

20
.0

 
13

.0
 

18
.0

 
10

.0
 

20
.0

 
22

.0
 

35
.0

M
ax

im
um

 
M

in
iB

um
 

M
ea

n

St
d.

 4
,

E-
Tr

or
. *

M
ax

im
um

M
in

im
um

M
ea

n

St
d.

 * 
Er

ro
r.”

M
ax

im
um

M
in

im
um

M
ea

n.

St
d.

 ♦ 
Er

ro
r.

”

23
.

19
. 

20
. 

21
. 

22
.

12
. 

13
. 

14
. 

15
. 

16
. 

17
. 

18
.

10
. 11.

9.
7.

*9

5.
4«



©a>O
s

6.
39

 15.
39

 
8.

02
 14

.1
7 1

7.
56

 15
.0

0 
3.

72
 13

.2
2 

2.
68

 
5.

77
 

7.
9l

 13
.0

7 1
2,

18
1.

30
Er

ro
r.

M
ax

im
um

 - 
M

in
im

um
 *>

M
ea

n.
 - - 0.

0 
21

,6
 

0.
0 

28
.6

 
20

,0
 

49
.0

 
26

.6
 

50
.0

 
60

.0
 

83
.3

 
40

.0
 

54
.3

 
30

.0
 41.6

 
28

,3
 

37
.0

 
16

.5
 

26
.0

 
14

.0
 20

.0

Si
d,

0.
0 

30
.0

 
0.

0 
11

,0

Fr
i g

d_
Q

gg
:g

 _j
.tw

Q
.I_

0.
0 

35
.0

 
0.

0 
40

.0
 

50
,0

 
65

.0
 5

5.
0 

65
.0

 
75

.0
 

30
.0

 
60

.0
 

70
.0

 
40

.0
 

55
.0

 
50

.0
 

60
.0

 .20
.0

 
30

.0
 

15
.0

 25.
0

0.
0 

40
 . 0

 1
 0.

0 
1 

5.
0 

3 0
.0

 
80

.0
 

1 5
.0

 
3 5

.0
 

20
.0

 
3 5

.0
 

5.
0 

18
.0

 
13

.0
 

22
,0

 
1 3

.0
 1 5

.0

19
. 

20
. 

21
. 

22
. 

23
.

18
.

'Ll
*9T 

*ST 
**T 

*ST
•Zl

11
,

■ox

8
7,

2*
 

3*
 

4-
* 

5 
* 

6 
#



■in 33 ti3(t tk n/ Siam ho n-iiu

^ AN

■k
AN30 H3d OPti’/N OA N( AAI0I7U It/AOA

A

r

L.

...
W

? 
M

E
R

jp
ee

rr
*a

r,o
N

(6
oa

rs
) t+

 m
s

th
n

in
c

S
 e

>O
tU

D
£0

O
S

(T
H

fft
t) 8

 S
U

N
O

S
# 

(M
U

7 
TO

N
)- 

U
 T£

R
{t#

>c
*)

* £
0&

S
 M

 N
ilk

 
•' 

>•
 **

**
 

ts
 S

t/G
W

C
D

N
E

JI
H

C
E

2 O
M

LE
T 

5 
N

E
R

TP
P

E
rfi

&
aT

to
S

i/f
.n

ar
-e

h . ______
__

__

>0
 C

M
C

K
tN

U
 FU

LL
 N

M
l /,I

/j>
 -rr

-r-
, 

, 
*>

6 F
S

W
O

 C
O

O
S

r r
et

co
 p

o
m

p
h

r
c

t
t P

LC
O

H
O

t
&

 R
O

W
 C

O
O

S
 (l

oa
fin

')

i if i 
14

 
s

TI
M

E IN 
H

O
U

R
S

> R
LC

O
H

O
L 

T 
BO

IL
ED

 E
bd

s(
lfo

^m
)

Z R
R

W
 E0

6 
{O

N
E

} 6 BOIL
ED

 E&
O

S
 (T

H
Be

e}
3 S

A
W

 B
O

O
S

 (l
oo

^m
) 7

 O
M

LE
t (

tw
o

 E
&O

S)
-f 

B
O

IL
E

D
 e&

& 
(O

N
E

) 8 
O

M
E

ltm
(N

of
m

) s TEN 
('/

S
o 

no
)

ID
 L

O
M

os
o 

{m
u

tt
o

n
)?

 W
A

TE
R

II 
N

fB
Ar

-P
Se

PN
R

in
iO

N
(e

d
r

t’s
)

r/y
 N

o 
Ll

Z



100
table Ho*9 ere shown the results of analysis for the froo acidity and

(Tide table ¥o.9)
the total acidity for the individual articles, 2h Me table are 
given the average readings, with the mxiraurn,, alnifima o&d tlio etaadord 
errors. The curves showing the averse;© total acidity for each of tiio 
artioloe of food (average found in the various oubjooto, v&ldh Id 
given in table Ho,9) against ill© tino in hours are drawn which liesro 
been eth&em in the figure Ko*3S. Lastly the various curves oh awing 
the total acidity for each of tho articles of food in the individual 
subjects cr© also drawn end they have been shown in the figure Log.59, 
48* 41 and 40, Hie total number of obeervationo mclo in 4 ouhjcoto 
for studyins tlio gas trie response, digest ion and enmouation t.u.ie of 
the preparations of oggs listed above is 31,

pieouasaionsi
Gastric response3-
fyoo and total acidity's -•»

fable Ho,8 shop/s the acid response ©f four noiwirl young perconn 
to ooi:io preparations of egg®. A ctMparioon cm be mad© with the 
acid response obtained after the alcohol meal o3®minntion by the 
fractional gastric analysis aothod.

Iron end tobal acidity with any preparation of eggs v/ao higher 
than that with the alcohol jacci, 2ho average of the highest total 
acidity obtained after the various preparations of eggs ranged between 
44,3 cc and 85,0 cc IT/10 acid per cent, alcohol neol e%p,ai:rir.ti on
in these very subjects gave the acid rosponoo which was lower than
the above ramo, the average of the highest total acidity In the 
latter case being S8.0 oc H/iO acid per cent, !2ie average of the 
hig]M>st total acidity wiioii conoiderod for all the preparations of



is found, to ba ©6*6 go Xl/lO acid pox cant, lawfc* lioJsCiteo and 

Berg©is (Xoe sit) liad studied oyo: end egg caaM&atiarse ‘sjJiero two ©gga 

t/02'q used in cacl-i propaxrjtioo c«icl liad found 12mt tSio- mweago iii^beot 

total aeidinr *02* those groperaticaio was 80,0 oe IT/iO sold par cost* 

■JilniHt* Dioitenii md Siegatoten \bad rnade sect® studies for egg w'lito and 

e;;g eoaXed p’nprx&Morio, tnit they Sad not ostmSMd the aoidit/ In tltf> 

caotric oampXosj* 55ims the only data for #«?©srio0n vf licit ©ro "avail­

able m'a thooo of Hs®3c ot si (loo oit), xrlmt'Q&n, & rxlaim' sold per. ponce 

hcyi boon obtained tlam the add roepotio© jxoduood *?/ t-’io artiolor 

fro'?, die? *;oylot? of osce^i'sente, (coo table ITd,3), ?b*i: of of (loo

ait.) Sox! tuny* only tno ®nyn throughout tliu p:i®nai(at*i®r3 they >rf 

tf> i!w*.c* mbicots "diila o'iasit.it5.c>o find -amounts of oyer 

varied nnoh ir» the prowxcvfcioiu: rre Sad friycn to oin? ciibloatn, triticl. 

us® thus not ©onotenf tftfoughetvfc no tm» tli© eaao mith their •ci,vTi-'n, 

Soofia value© tliarsforo era net cwt^mnaliXe dth. one anothor an t: 

csro obtained uxAtss feo different coic-ditioiiy.

In o\r* cerics, the odd reoyonoe vs'-s Moment botrroots 1,00 r id )j- 

ftonr.% in all tM prepaid if»io* oJ:ocnt in ego© of re:*/ c^jec (five)* 

T/bcre the Xilphoet acid Totspmigso ’.rep ohtrrlaoci after ip noi-Tn extol t? n-1. 

remind to be no till S-fl lionro* Tivxf Cfgza (fiva) cave t-fo Idghort 

acid resnonce* the tcreragci of td hicf-i-QDt total nddiiy diiip OX ,0 oc 

IT/iA aoi/l nor cent nMXe boiled ecil (otto) ($sr& the lament add vcv -oiioe 

t>Ho TSPonaxn.tion?? * ifn Rveygyn of tlic lii^liont tofel add it-,' 
joondlnr; feeitif 4i,3 ec IT/io field nor sent, i>si even mirve wao obtain­

ed in one© of tiio oyfio (tbsoe) cfeleoic in WO cc of mllhy rith a i*.'.u,:;r- 

lyiny botsrooa 3-1,o co «nd 50*0 oo ’S/to a.citl p»r cent an t-Jie &r&*s>/:o 

total, acidity roadiwy: at dii'f'cron-ij intor-tralo of tfey? (oc?e tirjivn I To,

O'* / o

/Tob’o ococ poodr.ned norc .nc.id bav. ins etiount cra.0 not dirocttli 

nf'Onertionr.l to t'so ^ilgnfity of og;io ay flic yy.omtn of proteiHe
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conaumed. la the Initial staler; tho difference hotwGon the £3*30 and
tlie total acidity readinge of the gastric acmplco, obtained after the

inpreparations of aces* oopodrily, raw ©egs in mty amount, Qggu^silk, 
fried ®cca and boilod eggs when Given in quantity of 100 gsz and in 
number of throe, trass wide, which might bo possibly due to the aboorp- 
tlon csf free hydrochloric acid tgr tho prototoo of tli© ogee prorsavatioiu 
2ha chemical exmlnaiion of egge or their progesrat i one did not roved, 
acids which could account for tlio difforenoa*

hideation;

Coagulated proteins were suipirateu freer: the first omplon i»o, 
tho samplac taken 15 minutes after tlio intake erf the prepare, tier a,, to 
almost until tins nrticleo ovacuctod from- tlio gtcmoh in ail 12 w er.,003 
of the proper at iono of ©ggo given. The particles wore larger to 
earlier Ganploo but liquefied cubyeqn©htly. '.71 th on© rat/ egg, £I:n
cccnloto liquefaction of the article vac; noticed in two hours but 
with one boiled &r,C it was after 2g hours after tlie iniako of the 
article* Tm particles wo.ro campleioly liquefied in case of .throe 
raw eggs after 3 hours whora&s with tltreo boiled eggo, largo pcrticles 
wore aoptoatod oven upt® the sonnies which wore taken at 3»4S hours 
after the intake of the articles, 'Jith eggs to milk tlie particles 
wore campletoly liquefied to tlio gastric samples which t/er© taken at 
3-30 hours and onwards after tlio intake of the article.

’die articles contained no peptones but pop tone,a appeared in the 
gactrioj sample o taken 10 minuteo after tlio intakes of tho preparniionc, 
Indiefttog thereby that the digestion of proteins comencod coon in 
the q^jbmaoh, in all eases of the proper atione of oggs. fTotoins in

Wall bfjfsecs were pre&ont in all samples a? the stomach contents, which
uhcmflthat all the proteins of even one egg are not trensformod into

hi- peptepes in the stomach* Thio digestion evidently in carried 011
J'
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further in the intec tines.

A trace of reducing substances xmn present in the egg® end thoir

proper at ions tested. The ro&uoitig subatsados disappeared frets the

gastric samples vriiMii hour in case of raw egg (one), in 1-30 hours,

in ease of hailed egg (one), "boiled eegs (100 gns), boiled eggs (throe) 
- ■ raw eggs(fire), eggs(three) shaken in 100 cc milk 

and within 2-30 hours in oamo of raw eggs (three),/omelet*® (two ©geo)

end fried eggs (two), after tlio intake of the respective articles*

Tsim tho rodueing substances disappeared earlier than the proteins
cleared off frera tlio oioraaeh.' As 3m» been true in ©ace of the studios

with other artioleo of food* it seems that tlis reducing sugaro leave

the etomcli earlier than tlio protsino or the fets. Regerdixig idle dio

-appearance of tiie fate, however, no omniml tests for fats wore

performed hut’ their presence was do tooted by tlio appear enco of fat

porticlog, even unto the last clear nannies obtained at the time of

evacuation of the ortloloc.

In eo,so of omelette dextrine wore defected to ©e present iu tlio 

article itself and in all tine gastric samples till the last eanploo.

"Jvaouc.t i on time 5

Ob© raw egg was evacuated from tha ctosaaoh in 2-10 hours, throe 

vmt oggs in 4-05 flours, while five row eggs in 5-00 hour®, after trie 

intake of tho respective articles. Ex® hailed ©gec vrhan given In 
corresponding cHSonntgjsor© foimQ, to have been evacuated freo the o to: mob 

with a little faore delay' thsea tho raw eggs* Taus ©we hoilad egg tool: 

2-05 hours to leave the stemach, c, time which was longer "fey 6 minntoo 

than tha ijiae taken by one raw qcg* Ehrea holloa ogga took 4-30 hoars 

to leave from tlio stomach, ImxQ the dairy being 10 raimiteo th&n tho 

time falcon by tlio raw eggs in tlio oorreopondin^ aso'snto i.c. three In 

nurhor, Of course those quantities wore not given by weight find
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lianoe it cannot be definitely ot^tod iliat the tm> typos of f«i?o 

itons given, mansly tlio raw eggs mil tbs' boiled eggo, were equivalent 

in qmtitities, In csso of the boiled eggs which troro given in 100 

CPia Sapanure ifes evacuation tine was 5-50 hours* Cta©l©bt© book 4-15 

hour© to loava the etonach ■sfiile tlio fried eggo, two in nuaber, laf b 

the steep,oh. In 4-00 hour® after their intake* SSxo preparation of 

two ©gge shaken in rail!: tools the 1 oncost tine of all the jraparotions, 

the evacuation time ia the fonaar case 'being 5-15 houro after the Intel© 

of tils article*

I lawk ct o.l (loo ait) had aloo noticed that the raw eggo left the 

st eras oh earlier, hut the boiled ogee took only 10 ininuteo longer then 

tho ya? ones. Sfaoy had tested different articles prepared of two 

oryo in several different oubjeeis -and hence a, o cap-mat Ive view of 

vci'lod msounia end nropsrationn in the. &&mb person® could not oo hr,-:", 

ff!icy, hovrevor, found that tfo stccir.-cli did not sate any diffexienoo ootv/e 

-on lion*a, duclc'e or other e-ego# In our series only aon*o oggo vrero 

taken, Si© average evacuation time for all tha pr epcr&tiona, namely 
eggs and eggo ocmhinaticmB of Hawk ©t al (loo ext) wherein they had 

used tvr© ©ggc, in each preparation, lias been given by them as 0-40 
homo (boo tall© number 8), 5*or the same reason which has been din oils- 

-sod In ease of the gastric response with the eggs jEecparatione in tlio 

previous papas, namely we had wood different smoi&ito in the preparation 

-c of nggo of our aeries md net a constant cxiount of t\.o oggo p,d nor: 
no in case of tlio aeries of Hbric et rvl (loe ait), no coTiparioon could 

ho r-inde hotweew the evacuation t-irio obtained in our series and that 

ohtained "ey Ifewk et nl (loc cit) .in their sca'ieo.

Y/iloon, Dickson and Singleton (loo ait), studying the evacuation 

tiao flitoroocopically, after giving food to which hariun was added, 

observed that eggs vlilt® raw when given in quantities cf 225 goo and 

221 gas, took over 4-50 hours while egg cooked given in quantity of
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190 fra3 iodic olightly over B,00 hours to Xomf# tils otone.eh (b©c table 

lTo.8), Bore egciin tho evacuation time obtained "by 773.Is on at cl (loo 

cit) iu by fluoroscopic erxmhixcticm end hence it cannot be compared 

trith tlio evcr.cuation tine obtoin'^d in oixsr nortoo tyhiob to ~rr fmct-* onal 

method of examination*

Petal os

Tho total chloride content t/an alrao oothoaioi along the

acidity d<3tcmainaticsss of t-li© gaotric ssexploe after tluj propnr&tione 

of QCJ&i its7 tho nothqdo trial eh h&ro already boon tleccribod in pert II 

in the previous pastes* Sic curves sIiooIbo tho total, chloride content 

in ngssc per 100 go of gastric juice against tho different intervale 

of tine have Icon drs?m in or.ee of taro off the subjects m*

P and Imre been (feotm in figure Has# 43 and 44 respectively,

Thn curves in case of the remising tno subjects have not been ohoun,

Xhc? results of the el ft or ids eobimtiuas in the gastric soaplos fti’tef* 
those preparations of eggpa, in ease of tho individual §llfej0Sis -*ave been 

suoym in tlio tables at tbs end in the appendix while tho everuge 

results, with the oercbaio and iaSniraua 2or daoh e£* those articles, 

aro shown in the table ho# 10.

(Tide ‘table lio.io)

Several factors nay operates under normal end ahnomal eiro’-iirj- 

t&neao to ncxlify the Estate in which. hydrochloric acid oxicto in thj: 

aionnsli, A portion aay remain os aee?otc*d -in the froo state, c, 

portion racy cxiiuc t.'Ifh proto isia pa orient in i-Lo eta- meal sod r, variable 

portion v ’.oy exist in in organic e cab inat i on * ia the event of exces­

sive regurgitation of duodenal contents into the otorinoh or excessive 

alter* lino secretion of the pyloric glands, a largo proportion <£ the 

ooorotod hy&rodhlorio acid aay hr soutrelided, and under push oircivao- 

tancoe neither tbs curve of free lydBoobloric acid nor that of tovul 

acidity can ho regarded m indicating tho true state of gastric
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so oratory activity, Bolton and Goodhori (19335 have emphasized the

fact that the curve of total chloride in siore nearly representative of 

tho true state of gastric secretory activity sine© it incudes, in 

addition to fro© hydrochloric aoM ami isydroohlcrio acid conoinod with 

protein, salts of hydrochloric acid which ar© neutral in reaction.

It 3ms frequently* been oboorvod that the total elUori&o curve may 

continue to rioo for a variaMo period after tlio acid curve has Tu-yin 

to fall, indicating that liyclroeliloric acid in still being cacreted out

io coins mufcralisD'ii 25ao determination of total chloride In tie-

gastric content is particulcr3y v’cj.imble in the differentiation TvoiTroen 

brno and false aahlcrisydri&f in true adlil©rhydria no free hyCriahlcrio 

acid appears in tlio gastric contents diving the digestive cycle ant 

the curve of total, chloride is cor raspendingly long in fnJ.no aohlor- 

hydria a nasssri amount of hydro chi 01* 1c acid rxny do no ere ted, hut jo not 

present in the free state in the gastric contents because of exceo- 

eiv© neutralisation, sa-5 under such oireuasfences the c verve of total 

chloride may he essentially aornal.

As ban "be soon £resa the extrvoo in tl-ie figure Jfofj.C' and *.li tio 

also from the tublo IT©, 10, the total chlorides wore higher r/ith tii© 

eryv preparation except the eggs in milk and the brdloU Q('cn» than

7ith alcohol noolj Tin Case of the alcohol moal, the fasting stomach

contents gave the highest chloride readings cvacogot tho readings obtain 

•cm in other samples of the ecu© fraotlcsml examination, lr.o chloride 

reedincr: in tho fasting otcremah contents were observed to ho 300,0 

Eg per 100 cc* This falls vriihin the normal range m elver 1y 

Ocaitarow and irmnor (loo eit) T/lioro they state that t!io' total chloric’® 

content <3f the fasting Juice of normal oubjeets range from 100*0 to 

530,0 mg par 100 co or 45,0 to 105,0 rallli oquivalontn per liter,

They also state that the totrl chlorides vary within narrower limit;.-, 
than the free acidity, Gnolotto (two eggs) gave the highest rordings
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while tha ©CGD i‘ft -'lln Cii'ro tin lennot readings for the total elitonideo 

content. Tor rexr ©cijn (100 .Tin), tho arer&ge Mfjhaot rending Tor tin 

tofT.l chi or Idea content r/m ffT.O rh: per IOC oo while for tiles r.rjv 

or t-tele hit- gvmn in imhhofG of five* tho liighccitr re or? .tap war -440 tv: 

por 100 cci Ter boiled eggo given in nrrafoero of thanm, t:te Mpf-erf; 

total chloride content tms 3C0*0 ng por 100 co* Tor ergo (two) Tried 

in. ghoo bate asrarcco highest reading xrass 410*0 nc per 100 co vinle for 

0-v\totte (tvo ogre) tho oorreDnondinr; reading ■wars 430.0 ::v: per 100 re. 

Xc-rtl;/ for eggs (throe) sisalien in rvi.ll; (lOOce) the trrerree high©at 

Loi'al chloride content T/nc 300*0 sir; per 100 ec*

Him highest clUorids roetHngo 'tore obtained bo tween 1-00 end 3-00 

1?ov.ro after the intake of the artioloo in all th© onooo of thn proper ra­

tions of agga except in the caco of :?vxt ©ggo vfkvxza ilia M&hooi rondlng 

ye': obtained at 3-13 hourn af tea? ltd intake* 2hio trao not jjq* h<.ncnrc.i% 

in oaoo 3: tho alcohol meal whore tko hi glace t roadlng mo oetciuod with, 

tin f.rotiur a-iavroh eontente while the total chloride content reuhinrjD 

vera lower in the cutoortuont gchpIos. M general tho ohioricVi iseu$id 

in onoe of the nrepar&tiona af eggs rosahblod, tlio no id ouweg,

Conclixlonm

It will not bo ont of place if tTe ecopar stive dntn, obtained In fix5 

ctady, of gvarferic rec.ponee, chigoxrsi ori and sYaouation iirao, r®!e in 

en-vo of the nrepexationc of nil:; md ito woduotn, propnretlcnji of 

eererlr, etc. vah1 the preparetlone of eggo* in sanrlyoad front tho point 

of vlow of offer iric n&t concluding rcenarhe*

ri&gardinr; tho carman practice of taking poises end logj-tnon by tko 

Indiana in fcko.ir dicta and those Torning clie chief oouraoa of protoin 

intake in their dicta* Ikitvrar&heo in his 3.a,tont booh ra. nutrition in 

XUia (11.32 Jf has renarkoci av f oil errs s-
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’•Pulaec and logtsuos fora important articles of diofc in India*

Ihoo® Indiana vlxo h&v© religious object!©no to using flesh foods derive 

a fair mount of protein from pulses and logusaao, Others xrlio have 

no a xi oh scruples and yet are denied the frequent use of animal foods 

through poverty also have recoutdo to these foodstuff a. Sukj it scorns

that by experience the lacHcaro* Xiko other inhabitants of tiro tropical 

regionc* have found a ooaparativoly cheap course of protein to oupple- 

non.t thoi-r cereal rich diets, .Although it is true that in tho tropics

and subtropical regions outside India leguminous foods tuffs axe usual­

ly consumed, it is a moot question if pulses particularly arc ns 

co'-rEnonly used elsewhere ac they ere in India1*.

Experience obtained after the study of gastric response, diges­

tion raid evacuation time of ouch articles of food c cmonly taken "ay 

the people in India in tlioir diets end which have been described co far 

in the previous pages, t hr ay a good light on the behaviour of the 

stomach under different eirouastsncoo.

Gastric response, as Imo already been said to bo* to 

foods is mo.ro or lose character is i ic for &n individual * 

article is repeated the individual gives almost idontical

different 

hlion the 

gastric

rosnonce.

Protein foods evoke more acid, though the acid readings arc not 

directly proportional to the amount of proteins consume&• ffiro a tax ah

-os tons down tiro acid response to proteins, For the oano tiuaafcity 

of pro to in, for Q.mmplo, present in choose or in eggs* the acid 

secretion. obtained wac note si to ho sioro then that sccrotocL in case of 

pulooo* having ao much protein content* hlth any °f the vogotoricn 

articles., from the table Ho,6* given in 100 [%ia portions* tlio aoi'i 

levcl does not cross that upper arbitrary limit of 00 oc S/lO acid 

per cent, with the exception* of course* of * idli* and *dhooc,* (niuyle),
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t/liioli have, no doubt, given an acid response above that Halt but which, 
ao lias "been explained, might he duo to tho lactic acid content present 
In til© article© themselves duo to the fermentation process during 
their preparation* Y&iercas v/ith similar protein content in mill: 
preparations, tho raspono© is ratbor l^rpsroi£Lorhydric. All foods,
siren fatty, ovolzo oeoo acid. 2ho host neutralising foods are milk 
(boiled) without sugar or milk (boiled) with ouger. loa-orcrvi prepared 
iron pure milk is another item worth reoojaaeniincf in dietary or lajrp&r- 
chiorlydrh&o. fih© condiments do evoke more acid hut not to tho extent
no ono is apt to holier© sines chorda containing chilli powder and 
pungent condiments did not giro a much higher acid response than the 
article fpon2m* from which *chcvadc* io prepared and which does not 
contain con-linen bs. Irritation and acidity aro rotated hut not 
identical.

Digestion of protcino coensnee© very ooon in tho stomach and 
peptones arc invariably recovered within 15 minutes in most of tho 
caooa0 it is strange, however, that proteins ’in aa small amount as 
S-5 gin© wh.on taken along with starches ate. ora not completely convert­
ed into pop tones anti their further digestion in fcjio intootinoe is 
necessary. Stomach, though an important organ for digestion of 
proto ins, lias indeed very feeble ox foci*

Regarding tho evacuation tine of articles, it oar in to bo govern­
ed not by ono factor. Acidity aid ltd degree dose not aeon to ho the 
sole factor related with tho ovaouatian tiiso. It aoemo to bo related 
also with the size' of tho particles, Joods taken coaroo and dry 
leave tiio stomach later. Shus*ponha’ cleared tho stomach about ono 
hour later than the time -taken by tbs nraao amount of rice (boilod) 
which was rvtdo soft. Enough *ponhno1 given were in £0 gmo itilo .vice 
in 100 gciotho original weight of rice before cocking would hc.vo toon



no
equivalent*

I3xo oo-caLlod stx'ain put on the ctam&ch by fried pro par at i one ic 

without much scientific foundation. * Bbaj ia*, ’puri* , * sov* , 1 gonthic.* 

and such other fried vegetarian articles did not at ay too lone ao would 

hav© been expected to stay according to the camion "beliefs, at any 

rat© not longor than son© of the nillc preparations, nor vjun tho acid 

rorsponoo too high. However, if the particles arc hard in form, they 

would need to bo softened before they ere sent forward and involve more 

strain on & diseased stomach. Hie evacuation time does not so cm to 

be related to the fat, storch or any other content. Irani traits, liho

condiments, perhaps help to send fee article, containing then, quiclcor 

iron this organ. *Chevda1, for esamplo, xrhmi given in 50 evirc .morururc,

line! given an average evacuation tine of 2-45 hour.©, in five oub.lootr; 

i.o. about lialf an hour earlier than that in case of * paulia*. fho 

latter which tros also given in the some too cat raid from which, the 

former ic prepared had given an average evacuation tine of 3-15 hours 

in 4 oub$ecta (boo table Ho.6). This much wao regarding tlio cornparati- 

vo data and tlio concluding remarks thereon.

In oaoo of the study of tlio gastric roopoiioG etc. with the proparr>- 

tione of eggs also, the cn«ir oumoiit al factors wore o tender diao cl, ns was 

tlio carao with tlio study nC the other preparations which have boon 

do scribed before, because envii'oriental factors liho pleasure or angor 

oto. at the fine of meals, arc believed to bo responsible} to cone 

extent in swinging the time of clearance of articles from tlio stomach. 

And 3icr.ce such factors, because of their standardisation in cm ssorion, 

can be said to bo without much of foot on the variation in the evacua­

tion time of tlio preparations of eggs, obtained in our experiments.

’15 jo re wore individual differences from subject to subject as 

regards gastric response, evacuation time etc. after the preparation!
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of eggs. -Acid eui-veo for the four 

liavo been ahovm in tlio figures, the 

brackets put before the initials of

subjects have 'boon drown -which 

ntcibors of whioh arc Indicated in 

tla© subjects siren in the lint

holer/, Regarding the physical GKxniiiution of gastric contents for the

prooonce of Ml©, mono etc. there rraro individual differences observed

f ron subject to subject. But nothing of nuoh or particular ciguifican­

oe lino ho on observed in this X'acpoct,

„r.“

iiio following arc tha initials of tlio nnb loots and the, mr-ber of 

ifpeoo In which tiioir roepoetive acid curves arc drerm;-

(33) (40) »K*V , (4i) r.o. (42) A C* ft » -- #'«f •#

Sxnrsnrvs

(1) Gastric reoTJoarjo, digestion and evacuation lino of 0 m-epara*- 

tiono of oggis, have boon studied in four non.ml kor.-ltlsy subjects,

golooted after tlioir fractional gastric analysis oxanination pith 

alcohol roca-l r/an found to he uoiarnL. Sj© total nurabor of obaorvat lone 

•ancle in those mVb.jocto with tbs vox! ouo ariicXoo of the naid propura- 

tions ih 31.

(2) 3k eo and total acidity with any preparation of ogee aiticllGd 

■eras higher cheat that with tuo alcohol meal. Hie average of tko high- 

oot total acidity obtained after the vrriouo preparations of ogge ranged 

between 44,3 and 05,0 oo "Y'lO acid per cant, while that after alcohol 

noal being 2-0,0 cc IT/iO acid par emit in tiro bes.io oubjocts. Sic 

average of tha highest tajfcsl acidity xfnon considered for ell the pvopr.- 

tioris of eggs is found to be 00*0 cc 11/10 acid per cent.

(3) Ratx eggo (five) gave ihjo big-hoot acid x'ecponsc, the tworega of 

tbs highest total acidity being 35,0 eo B/lO acid per cent, virile boiled
s

/ogso (one)gave tho lowest acid rorjponoo naongDt the eggs proper::!;ions 

studied, its average of the highest total acidity reading being 44,3 

cc X/lO acid per cent. An oven curve was obtained in saoo of tho
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eggs (three) shaken in 100 oo mills.

(4) 1520 acid. response was nlciioyt bo-GWeen jfcOO and 2»S0 110121*0 in 

all trie preparations * osoapt in cao© of rsw a ggs (five) v/horc tiio sold 

response was the highest after iy hours and remained to "bo 00 till 3v 

hours*
(5) L'oro eggs produced more acid but tho maoujit wan not diroatly 

proportional to the quantity of eggs or tlie amounts of pro to .too

c or_ouso£L
(d) Coagulated proteins wore aspirated from tho first samoloo to 

almost until tiio tin© the articles ovaouatcd from tho stosjach, in all 

tho cases of 1)110 preparations of eggs givon„ The particles r/cro

larger in earlier a amnio® but liquefied subsequently*
{7} Tho articles contained no peptones but peptones appeared in 

tno gastric samples taken 15 minutes after tho intake of tho prepara­

tions, indicating tlioreby that tho digestion of proto ins ocmwoaeed 

soon in tiio stomach, in all cases of tho preparations of occ«*

(0) Proteins were© present in all caaploo of tho gastric contents, 

in cafe of all the eggs preparations studied. This evidently yhorm 

tliat all the proteins of oven one qcs oxo not transformed in^to pop*tores 

in the stomach* Their further digestion remains to ‘be carrion out to 

tho intostines.

(9) A trace of reducing substances was present in the oc£«” and tho 

their pr spare, t i one tested. The reducing substances disappeared oar lies:*

than tho proteins cleared off from the stomach* Turn, ao xit.c fowad 

to bo 00 in caso of tha study with, other articles, tho reducin'-; sugars 

loovo tho stomach earlier than the proto ins or tiio fate.
(10) Tho evacuation tino, as determined by the fractional method* 

wan found to bo varying with, various preparations of eggs. Ono raw
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BBC evacuated in 2-49 hours, thro© in 4-26 hours and five in 5-00 
hours. On© "boiled, ©eg tool: 2-55 hours to leave tJio ctomadh, "boiled 
®ggB (lOO ©no) took 3-80 hours while three boiled oCC® took 4-35 hours. 
In cade of ©melstt© the evacuation time was 4-15 hours, with two Med 
eggs, it was 4-50 hours while tho three eggs shaken in 100 oc laiUc 
left th© st detach in 5-15 hours*

(11) Total chlorides wore eatlnated in the gastric anwploo obtain­
ed after those preparations of eggs. The total chlorides were higher 
with tho eggs preparation, escent tho eggs in milk and the boiled 
esgs# than with ale okol meal. Tho ehloivitlG graphs obtained in case
of tho preparations of eggs studied, resembled the acid curves.

(12) Hie moults ccf tho agge prepayati one obtained in oar series 
have boon e cfltiperoc! with those of other workers.
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(5) oosio ofc3mr tton-Tagotgrian preparationo

Ibcooritaontal and resultss

'Uis following preparations moro studied 

(l) Pried ponphrot - tlie frock fiah, pomphrot, union xrrjj out into 

stue/il piccoo ue.e fried in gkno in good mount aftoxr adding 

onions, c aid istmtn ant! salt to taoto, v.nd wan served, in 1010 /pas 

moarrure, Ilic weight .was of flock and without the bones*

;ai preparation (goat’ a) - freshly obtained gor.t’D uoat v/ao out 

into snail pin doc raid wno cooked till soft in r- little writer 

after being fried first in e little quantity of ghee. Tim 

condincuts, on tone, a little oc.lt end spiooo v/ero adder1 cl urine 

cooking* Ehio wig served in 100 grm quantity* I loro ngni i tlio 

weight was of flood, micl vitliort the bouoo.

(3) Hutton. aanooo,- moat prepared ao above Tout in dry foxea, which Io

oncloscd in Icugal gran flour dough in a shape of a ball an1 

fx^iod in ghee* This vac served in 100 gmo nersuro raid with r/atnr 

to drink*

(4) Okickcn » this preparation vao ucvle in tlio oinilar way re above in

case of, the meat preparation (goat’s) end the flesh without 'hones 

weighing 100 gao y/ac served*

(5) Pull moal (non-vcnotarlan) « thin esaprinod of potuto^bk-pli’ and

vegetables, ’purl1, surds, nation *. *pulav* (coo note below), 

scat preparation (goat’s), ionntoas»carrots slioos of lemon and 

’ rjulalf- jukhti’ e.e the *f:

(Hof o: - Ixitt on- * pulav1 

preparation (goaf s) ir 

boiled oege, coiKlinenk

together anil the whole thing io ooolcod for a while in stern)*

.1 err/oet dizfn or fciio go-a riled dos *■ serf

r ico (boiled) io taken to which no at

.tided, and then to tblo r,ro added none

'nave,1 and onions and aro all nibzod
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'Big full-moal (non~v©g.} w-b iuhon by iM subjects to their 

Batiofuotion. It was served ad lib and at leisure and alone vitli

t/ntor to drink aloe.

A study of gastric response, dictation ami evacuation tafter 

fiioso five typoo of non-vegetarien articles was mc.do» in £o‘T nor.-nal 

hcoltljy subjects, vrho were uood to take occasionally ar.oix non«vogota~ 

r.ian difilioci, or similar linos of tlio aorroonending study after other 

pro per r>. t i one v/fcich. have boon alh-ovCr/ din ours pud in the previous re per:, 

hho rouv-lin of roialyeio of the ran trio ©Tsv-iinnfcio'u in cr.ce of tho 

xn^ix'Mi’al subjects aro r,ivon in the tables at the ond in the appendix, 

7xi tain table iTo.il el von be X era, tlio average of tlio highest total

(Vido table ITo.ll)

acidity, evacuation tiris, ©to* arc siiovm for onoh of tiro article of 

food given to tlio subjects in our eerier, and a cot mar iron is xrdo 

with b iirilar findingo of other ?/orkers.

Hie graphs nro also drawn, which axe nr.omi in figure 2Tq,w7, 

indicating the average of tlio Mthoot total acidity In co ti/10 acid 

pen cent again©t onoh item of tlio article of food given. In table 

he, 12 arc rjlxorm tbo results of analysis for tlio free acidity and the 

total acidity for the individual articles.

(Vide table lie. 12)

In tlio table Ho# 12 rro given the rvorago rending©, -wit’’, the rvtxirrra, 

’-lininum and tlio standard error, TJie curves shoving tbs average total 

acidity fox' each of tlio articloo of food (avox*ago found in the various 

s’bjooto, which is given in tlio table Ho. 12) against tlao tine in lioiirn 

are drawn which have been shown in the figure Uo.45. Lastly tlio 

various curves sinewing tlio total acidity fox* oaoli of tlio articles of 

food in the individual subjects ere also drawn and they Iirvo bean 

shown in tlxe f iguroo whose nuaboro cvro put in brackets against \ - rich

tlio initials of tlio subjects to whora the curves belong are given;
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t’ney arcs-
(46) 3.H.V, h (47) P.3.A. •

In nar-c of the two regaining nubjecto9 their cixvoc ore already 

shown alony with tho curves:; for oGfc and thoir pieopamtiono and the 

figure nunibero for those curvoo exes- (39) U.II.h, S: (42) A.O.I. 

iho total jimber of observations srido in four subjects for at: dying 

the gastric rosponso$ -ligcsi.ton and evacuation tiMo of those non- 

voactar.lpn articles of food is 14.

liaonsalonss 

Gas trie response: -IWmminn-iiniiii i • i ’i 'um naMgaiMwCMMMM

arc’.o and total acidity; —

Table ITo.ll shows the ccid response of four nomol healthy 

subjects to no jo of tho non-vegetarian articles of food. In the 

anna table tlio acid response obtained after ale o'iol neal by the 

raotaod of fractional gastric analysis ossxaination, in tho smo uubloet

o, has onn shown for eoripariocrp

■’roc mid total acidity with any of tlio articles given van hi ,or

than that with the alcohol seel, Tito non-vego tar ion artioleo gave 

an nolcl reroonr.se which, crossed that upper arbitrary Unit of nonnal 

range?, i,r, 30 oe 3T/10 acid per cont in oil casoo except tho pro pm’, 

tion of nrooso, (nutton) which woe given with water and the full tra 

(non-vog,), ISie preparation of fried pcrrplixct gave r, high acid 

response, the average of tlio highest total acidity 1jo log 95,0 co

I

so v; Tib r sr.t, In cane of neat preparation (fj-oafc* g) the over age

of tho hirhnst total acidity van 82*5 co IT/iO acid per cent, rrhilo the

oh'bfcnn TtvoTipjfttino, gave tho hi^ho 

rations nontlousd no far, the ever

t aoid response of tho throe prrna- 

go of tho Mihoct total acidity ir.

o^so af ohlobm being 103,0 cc IT/iQ acid 

gave f!?n lov/oot acid response of all the

per cont. “faiton orycoae

propnxc, tione of the non-
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vegetarian typo given, tlio average oi' the Mglioot total acidity being 

52,0 oc 17/10 acid par cent, This la? acid reoporujo may perhaps bo 

duo to tiro fact ora. firstly as the mutton soeraosr. was given along with 

water to drink, tbo water given might have caused a dilution of tlio 

gastric .juice resulting naturally in a low acid content of tlio gastric 

juice. Secondly oanosa (nutton) contains also carbohydrates like 

otarchoo prooont in the Bengal gram flour which wau used in tlio 

preparation of tiro ocsiozm. Pulses and their proportions have "boon 

found to give not a high acid response as lias already loon closerIbed 

lof ore. 17res tiro high acid response which night huvo been obtained

with the proteins in tuc neat preparation present in tlio oa’.iooa if it 

were given alone without the .longal gran flour boing ac.uod to it,

Dooms to have ’boon toned down by the starches an d other ctwrbohydraioo 

a&nixocl with the proto ins of tlio moat.

fho acid response obtained after the full seal (nnn-veg.) fell 

within tlio range of tlio normal limitsj it touched tho upper honor 

limit of tlio norm! range given 1rj tlio alcohol rioal, Tlio avora.gr of 

the highest total acidity of the full mod (ntai-vog,) was 70.0 oc 

IT/10 acid per cent. llhon this acidity io compared with that of tlio 

vegetarian types of full steals given, it Id no doubt much higher* Put 

v/iion the acid response given by the proteins of too meet (goat’s) or 

chiohon or tlio eggs io eonrsMored tlio aeddity of tlio full nor! (non-* 

vow.) Id lover. Jtod as it was true in case of the full mods of the 

vegetarian typo that .the high acid response obtained by the ?u*oto:inf; 

of iho individual artioloo when given alone, wan toned clown ly the 

oarbobydrateo and the fats vrhen tlioy wore given in conjunction with 

tlio protoins just as in the form of the full steal comprising of those 

individual articles mid naturally res citing in a otribination of 

proteins, fato and carboly drat oo together, similarly’it my bo true 

oo in eano of the n on-vo go tori an type of full sioul also. In case of
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the latter, however, the sold reop anno obtained by tho proto ins of the 

moat (goat's) or cMclten or tho ogco would have boon very much higher 

them v«xst toe boon obtained with. tlio full-meal (non-vog.), if ilmy wore 

given alonej this high response naturally eoem to have been toned 

dorm by the carbohydratec and fata admixed with tho proteins of the 

individual non-vos© tor Ian articles, .just go in the form of the ft illy 

mod coaprtoing of tho various const itxianto and evidently raonlting 

in a combination of proteins, fate end carbohydratco together.

rr;.-/h, Hohf uso and Purge io. (loo cit) had and© similar studios in 

their series. Out of the preparations they iia.il given to their rulyjoot 

-a, this articles emiparahlo with those of our series, in regard to 

tho non-vegetarian type, chicken which t?gs given lyy then in number of 

otic and its response, as also fish (one) and its roononoe have boon 

talrori for comparison, vhlch data ic inolutled in tho table Ho, 7.1. Bioy 

bad obtained a response which T/n.o higlier than that in our cerios. 'Ilio 

average highest total acidity in ease of chicken in their oerion van 

lf.5.0 oc 17/10 cci<l per omit, while that in case of our sorlos r/ao 

3,08.0 oo b/lO acid per cent. Of course tho quantities given in tho 

two cee.no vjrsro different. "fer/t ot r,X (loo cit) hat* given one chiebon 

while in our series tho quantity given tick 100 gns only and If moo 

those two types of data obtained under different conditions arc not 

comparable with ono another. The anno vac true in oaso of find, also 

from thoir series. V/lloon, Picks on and Single ton (loo cit) had studied 

cone noo-vegstarIcr, preparations but they had not examined fcto acidity 

in tho gastric a moles.

flic highest aoicl response -wno obtained bQtrroon i.00 and 2.30 hours 

after the intake of the articles of food in oaso of all tlio non- 

vocotarian preparations encooptiag, however, the full meal, (non-ver;.) 

where the 1:4ghost acid response was obtained of tax* 2-30 hours me! lbs
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decline too’-: place after 4-30 iiourrj.

.“Digestions

The <31(3031;ion of proteins cornoncod soon in tho oicraacfyurvl it 

vac observed to taJso place in 15-30 minute0 after the intake of the 

rrticlco in all caooc. Lcr^o pnrticlen were recovered in the tvtrly 

r, ample 0 of the stcsaa.oii 00:1 ton to in all tiio caneo of 111s non-veco tar icn 

art idea excepting the preparation of fried pcsanFiret, 3&00" l^rgo 

particles* however* wore f otmd to liquefy in the oubooquont oaamiec. 

of the stomach contents* The time required for complete liquefaction 

of the pnrticlco in cabo of all tho preparations giver? ranged frees V 

hour to £§• hours of ter tho intake of the articles* She complete 

liquefaction was observed to take placej in case of tho properatIon of 

fried peraplirot* after 0-30 hour* kith laoai preparation (gout1;::-) and 

nation nonosa the liquefaction tool-: place in tho gastric oanploo taken - 

at 53-30 hours and onwards after the intake of the article; -.kerenn with 

o’ilohon it was in the samples taken at S-15 hours .and onwards after its 

ir.trice* kith full meal (non-vcg,), the tins of complete liquefaction

rrp rj -43 horro after its intake,

Ipoteinr, '''are detected to be present in ell tiio gastric nanplca 

i.e, from the first sample to tiio laot oloar sample -which r/ae obtained 

at the evacuation tine of the article tv on the stomach* in all cacao 

of the preparations given. Thus it ic evident tint all the proteins 

of the article are not transformed into peptones in the stomach. Their 

further digestion take's place in the intestines* fim.ilar was hao 

observation made in regard. to otaroh aloo, I|r means of pir/nical 

o'camimtion fat© were do toe tod to uo present oven in tiio last clear 

cnenfLcc of tiio stomach c ontonte,
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Ao re^nsreto the rc&ucina substanoGo* it trill bo coon fro;.': V-io table

1 v*L X < 4*Tv'*4“ *-
w Sysene of the ortioleo fiioneolTso o/jutainoci tiio rqitao.ine;

fjiibotnncoc in roaLl esoimio* end that their tiras of di;ia'ppo.-);?r'>aso frox 

ti2c rmstrie sarxpleo varied fzcEi .11,00 to 4*50 lisurs* In ce.ee of the 

nr operation of friotl ponplirot tlio rodueinrj aabatcjiaoe diarpy^rorod

2-30 lioivffii after ito intake* "c/itli neat preparation. (yrr-.i11 a) in 

ivOO hoerc, tilth oat ton oaraoca r/itliin 5*00 hour o and r/ita o' lioh-jri trith- 

in 2-50 2iour«e 2ie time of dieanpcisreaaeo of tlio xaduoinp rp:l>o Innooc 

from the coatpio oriaplao -'.fen tha lonponi t/itli fiill-morl (non-vc;I.}*.it 

boinr Iionru after tho intrico of tlio airfciele, xSiuo it noo-ito

that iho rcrlnaiac cugnr'o dicappicrod fren the stGunoh war?ior titan tlio 

proteins or the fate (&’ tlio o torch*

vrioee.t m. t inc *

35iO oVGcr^tion tiro of tor tho non-voce tv v inn ryviintar: of food 

varied frm 4-00 htyjss to 0-20 hoyro after tact ini-dko of tho rri-icloc. 

•7it?~ fried pear&ret too evacuation. ttoo umo 4*00 houro* after rtrnt 

preparr-tien (poof*o) it ;?ac 4-22 heave* mutton cc-aocn, ravo fee ovor/if.’- 

t-ion tiro ofl 4-20 Ziourer, aM2c ir, oaco of oliiolton it vrr.B 4-04 f. "C/c„

T/yvl ri-i.nl (vror.-rord 5 not ovnauatad freci tlio ot coxal1, till e-lfj Zyr.rpf! 

after ito intnlco,

yn~f± ot el (loo oit) had fo-mi& in tiioir atodicc tho cYrto^.iion tit® 

cz i re chicfcm (ono) to bo only 3-15 lio*oyo» 3?h.la 1c much editor than 

that obtained in our ecrios, Sho data cannot be* tap/ovar, oo r>rred 

vith one anotbor cinco tiioy arc obtained taider. dlfx'orewt confitloic re 

otatail previously vitli retard to the oaotrio rennonscs evtoo, 2fe 

oeoond data triton for o earner la on an riven in th© tablo ITr-.il io ttai 

of 'ilnon q% ell (loc olt), iiioy fouad fLot the ovnewatien ifof’tain 

-rd vritJi Godfioh bollod ffivesi in ICf -r;-tio or-rxitit:/ t-rm nliflrt V"* yror 
4-20 l’,0’src uftilo vritli itjoat ground ^ean baitsd in K'-O f u norrura



it was over 4-30 hours, 21:o evacuation tine, hot/ovor, dotaxenincd by 

thorn wbg by tlio method of £ lucres ad picSl examination anti not by thp 

fractional me thool of oxamiuatioii, trMolx has boon wood in our aorioo, and 

}ionoo these values also are not 'comparable with one another#

2otal coloridos;

fn in tlio case of the eyys >?;aCi their propar atione> the total 

chi or Moo onttreations wore aleo hone in tho yaotrio oonpier obtained 

after tho non-ve^aiori&n articles of food yiven. iho curves rhowine 

tho total chloride content in mgns per 100 oo of gastric ji’ioc uyeincit 

tho different intervale -of tin© have boon drawn in ocoo of tho m'l.vnot, 

P.b.A., and have boon tsliown in firm?© 2?o,44 alone: with the eirvea for 

e-rTP preparations, She ronullo of the chi or id© ect illations vbieb h- vo 

boon done only in case of one subject, in nil tho ?>:■:*opaxahiono

oroenpt mutton n®osa} have boon yivoii in tho appendix at tho end.. In 

case of mi ton smoaa taro nubjocto -aero studio©*

An can bo uoon from the fjeanris in the fip;wre bo.44 and from tho 

tablco in tho appendix, the total chlorides wore hlyhor with the n';i\~ 

vrrtotarinn articles of food, o tailed, with tho exception of nut ton 

ox-’.or.*.a, than with the alcohol wool. In ease of fried pomp! oat t t';o 

Jii^iost total oblorideo rcro 400.0 ay -J, with moat preparation it w&d 

440.0 me, aitii eccoor. (mutton) tho rvornye highest roadin£ for total

chlorides vTce 370.Q ht: 3, v;i£h chichen the hiyiiooi total ehlori ’os 

novo 4.0p.o tv* A, v/berwas aftnr full meal (non-vey,) the correopondlny 

roaliny ’/as 4-00.0 ray A. ih.o carve obtained of tor full nor 1 nh'n/m'1. a. ; 

tendency to rise at tlie tine of tlio evacuation of the article, at 

which time the b.lr’iost reading vrno obtained* In caoo of tho vo:.n\f.ntny, 

articles tlio Jii.yhssot read inyn >jcre obtained boteoen 1*00 and £~3>0 hours 

after the intaho of the articles. Ir. th-io respect than she cMor.v’00



curves resembled the acid curves, since in case ox' 

articles ilie acid response was highest ’between i~QO

these very erne 

and 2-30 houi's.

Eiis ac not co in case of tho full meal (uon-veg,) » however; its

acid response was 

aftor 4-30 hours; 

3-30 ho?irs onwardc

highest after 2-30 hours and tho decline took place 

while the increasing chlorides were obtained fran 

? and they continued to rice till tho end.

Regarding tho physical oxaridnation of gastric oontento for the 

presence of bile, mucus, etc. there wore individual differences observe

-rl from subject to subject. But nothing of such or particular eigni-. 

ficanqo has been observed in this respeot.

Gunnarv and conclusions:

(l) Gastric response, digestion and evacuation tine of five prapnra,- 

tiono of nort-vogetar ian type of articlae iiave boon studied in four nor­

mal healthy subjects who v;oro selected after their 'fractional gastric 

analysis examination with alcohol moal tbb found to be norml, fho 

total number of observations tia.clo in those subjects with tiio or id 

articles was 14,

(f) ISio free ond total acidity with any of tho nr tic Inc given wax 

hi'f&r khrn that with the alcohol rasal. Tho non-vegat<arian articles 

gave an acid rosnonno which crossed that upper arbitrary limit of 

norm! range i«o. 00 oc H/l-0 acid per cent in all eases ernoo-'t tho 

preparation of onnosa (nutton) v/kiaU vmc given with water to drink rad 

the fit’ll xsno'l (nori-veg,), Triad por-iTslirot gave the average of 

higher, t total acidity pc 90.0 co l./lO acid per coat, with neat pro pa ra­

tio:-! (goat's) it was 02.0 co§ with chi clean, 103*0 oc; mutton arz-ionn gr;v 

52.0 ce, vhcrono full neal (non-vcg, )gc.v© 70,0 oc IT/iO acid per cant.

(3) Otnrcfeon mid other onrhohydiriiop present in the kongnl gra ’ flm* 

'which wan used in tho nnraosn prewar action bo one cl to have toned down the



i«u

high »<ji& rooponoe which vrotjld have heon obtained with uoat prepare,- 

tion if given alone , of which th« oesnoca war. prepared* 'fhio v/ao true 

in anso of the f ull-taoe.1 (non-vog.) also, whore tlio acid ronnourjo of 

t:>n neat proteins xrds toned down by other cone tit non to present lil-co 

starches, fate, of o,

(/ ) Tho highest acid response v/no obtained. »ota/oon 1-00 and 0-30 hours 

after the intake of the articles of fotxl in oasuo of all the non-vegeta­

rian preparations owcopting, Iiot/ovor, the full meal (non-vag.) ndiere 

tho Moiest acid res ponce was obtained at tor L-30 hours and its decline 

t.ooh place after 4-30 hours*

(f) fixo digestion of proteins co-axe uood coon in tho otorach and it 

run observed to t-ako place in 13-30 niautoo after the intake of tho 

articles in all oases, Large particles i/oro recovered in fin early 

D-'-vploc after tho articles oitcopting in tho cooo of fried powrkrot, 

\7>;lch particles outeoauemtly liijuof iod. Tho time of liquefoct.ion in 

those articles varied ‘between -1 and hours; with fried ponpiO’et it 

wao the shortest, while with full aoal it v/as the longest*

(u) he due in" substances wore present, in some of tho articlec tnon- ‘ 

solveo5 in small anountc, Tho rodr-aing sugars disappeared, fra-,; the 

pas trie samples in varying tir.io in these various preparations, the 

tino ranging bo tee an 2-00 and 4-30 hours. Proto ins, n tar oho c and fate

t;gi’0 do too tod to 1)0 present oven in tho last clear dpcitoIos taken at 

the tirco of evacuation of tlio article. Urns it cconod that the, reduc­

ing sugars die appear ocl from tho stomach earlier then tiio proteins or 

the fats or tlio starch,
(?) Hit) evacuation tino after the non-vogotnrinn articles of food 

varied from 4-00 hours to E-25 hears after tho intake of the articles,

{C) Total chlorides vrore cstfcnn.tod in the gastric omnles obtained 

after therm: preparations of the non-vegetarian. type of articles. Lh.o 

total chlorides wore higher with those -articles of food studied, vitli



than vrit?i tho alcohol meal.tho exception of mutton oa-noDn, than vnit/i tho alooliol meal. rHm 

total oliloridoc vhon taken thoir highest reading ranged hettvon-a 370 jag 

and 400 ag ;f» Eho ourvo of total ohloridos obtained aftor full 

meal shewed a tendency to rise r-t tho ttao of the evacuation of tho 

article. In case of the r0nal.ni.n3 ertiolcc the higiicst r orpine,:: for 

the total cjiloridco -core oMainod "between 1-00 artel 2-30 hours after 

the in trite of the articles.

(0) Sto results have "been compered with those of other workors.
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(6) Drinlcq raid eono .fruit .juicoo 

Haroriraental rund requites

Tho f allowing are tiio tlrinl-to and aazo fruit juices that Arvo boon 

studiodi~

(l) Toa: To 'boiling w-ter the tea- leaves aero added r-ad after adding

sugar and ailic, the clrinl: v/aa served in a cupful mount i.o. 

100 oo.

(f) Tea(plein)s To boiling nr.tor ten loo,too xigvq added .and the drink 

•.Ttio served in a. cupful mount, rrltliout adding laiDfe or sugar,

(3) f of foe (plain); To boiling v/ator tlic eoffc© p order v;ao added and

the drink viaa oervod in a cupful mount, without adding 

r-iili* or sugar.

(4) fitjgar-oane juice: ST-obIi juice of eugar-ccmo v/ao given in q lantity

of 103 cc.

{0) ,:iooauM1 juice i.e. orange juices TtogJi juice of orange was .given 

in quantity of 100 cc.

(o) Tdango jricos 1‘rosh juice of i-r.ngooo trao given in quantity oT 100

OO •

A study of gastric response.';, digoction and evacuation lira, after 

fan drinks and the fruit- juioeo lie tod above r/ao roe,do, in nor'rl hcaltlj 

subjects on similar linos of the- corronponcli*ig otivly after otltor rroga- 

rations which. have already boon discussed in the previous pages. Tho 

results of analysis of the gastric oitojaination in oaso of fr> indivi­

dual subjects are given in tlic tnbleo at tho end in thn appendix. In 

fio table 2To.lt given bolorr, tiio average of the highoot total acidity, 

evacuation t.f.ic etc, arc uham for each of the article of tho drinks 

and flia ■ fruit-juiocD given to the subjects.

(Yido table Ho, 13}

rc.rfna, aro alro drr.v/n, vdiielu are shown in figure 27o„3?.



. jint7 iiirfr '■J —IJrtl *

2JS£E£SS&-i20&lota ,eto*

r>£ t go ilTo,ofs AY«r age^O^lit * Sr ot« in 9 avacucii-Tf/educ ilig” subs
Vo*:urti«lo «* soteoitto L'ig:::“rof ' >-s fllo-i 
' ,<srlnfeo. and tSHi-rva.es... tj/f1; tju0 sorascro:

' . . *_+.in!RQlQXo,J « *1A

S3?* ii^fcn© ^‘L „ _„. Min. •‘Sir’1-l—s — u < ••.).*•» , . , . ,
5-a axn~«m tirao 9 -?tenons _

sotxiku — :rn,„,idl^ ;in ^t&nyzcxo* 8f» f^1®
5 frv.it-jaicos i-fcio.ao:. .. . n-od » stxol© sappe
switlx its qrua4i« ~no l~*1 00

saclii* ,xn su-s

1 Tea (180 cc) 4

3 Tq a (plrd n) (1 GO Z
00}

3 Ocrff 00 (plain ) 3
(100 <3C}

4 Gti(*nx*“0ane £
juico (lOa co3

5 1tloosanbi* i»o. ' 2
Oran.cc juices 

(100 cc)

6 ^ Pangc-juice
(100 cc)

7 histamine luj

0 Alcohol 7,J 
50 oc

A

33.0

30.0

30.7

57.0

07 • 5

oe.o

76.0

20.0

uju*
sarod
t lire. Mb

Proteins' 2-03 Present Tfitlun 
present in
all carnuos 2-3.5 ,J

n

« 3*00 3111

2-00 
T/ithan 1 

0-45

hithin 
2-00

2-09 PreEcnt \7itMn 
1-30 :

•3(0V. J '.}

3-30

H over 0-00

r/itliio 
0—OO !

* lots: For this article i/niolx wan studied in tlis ‘bccinnlTig

of tit0 0 cta-ic-noo •rent of the ronaaroh ’F>J? ohlosi X, e « at the

til■no of flip otn.dioo on mill; raid its proparat i 0X10 ;» oe~

caesc that ms tlxe !reason -when rip© nasif; oes arc ;wa liable

in plenty from which tlin sweat juice tiv.-b squoesod out* 

tlie subjects wore from 0,nether batch and naturally vrtr® 

differ exit frost those four subjects who wore gifen th© 

drinhc; and the oilmz fruit-juices.

\
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indicating tlio average of too hig’iest total acidity in oc U/10 acid 

per cent anal not each iton of tin article of the drinks and tpd juices 

given. In table Ko.14 sro c-ict tho recalls of cmulyyio for ibo froo 

acidity and tJic total acidity for the Individ ml articles.

(Vide table ho. 14)

In the table lTo*14 ere given the avoro.no readings, tlio rrr;i~

an, :aivii:-nn and the Dtendard errr:vt Tho curves shoring t n '-v-avr©

total acidity for oacli of the erii.olor of the Hint:;:: vul the j 3 ice a g ;ve 

—51 (average found in the various cebjsctn, T?SiicIi ic given in tir trbX>~! 

17j,;Li) ©..garnet the tino in Irouro arc dratm arlj.cn have noon s' ms in 

t>© i'i-'po ITo.lO. laatly ti® various carver shoring tlzo total o.ci'‘,lty 

for one a of the articles of tie drirtlro end the j-. icon 53. von, in tl® 

individual nubjocts aro a,loo dra’.m and they b.avo already boon rfum 

along r I tlx fcl® curves for other prenarationc in tho f if arcs rhofvo 

nrnbore are put in orach® ts against rixicJi tlie initials of tho »a;ib;}eotc 

to xrJian the curves belong arc given:

(30) (46) (47) iv>.a. ft (42) a.c.i.

If® total lasribai* of ohoorvatione nado in tho subjeotB for etnfyiuy tho 

gastric rooponce, digeoti011 and ovncu.at.ion tins of thooe or Hole,: of 

tie drinho and tho juices ic 10.

Dioorcolone:

C-aatrlc reononoo: - 

''Ten and total acidity: —

Til® acid resnonoc v/Ith the drinhs, tea, ton, (plain) raid oof fan 

(plains for pH three, 7,'as corsparablo with that obtained after r-looiiol 

aer.X. Sic rvorago of tho highcrl total acidity rouge?d betreon 10,0 

and 33,0 oc of 17/30' acid poi* cent, Elio plain tor. gave the Icr or?' 

acid responses 03? a,11 tho tiu’oo cli’inbc* the average of tl® ~'i": act total 

acridity with tee.(plain) beinn 30,0 oc .U/lQ acid per contj v/ilh coffee
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(plain) it trp.o 36,7 co wiororxi of tor toa taken with aiUe and ougcr the 
average of the Udc'iost total acidity was 33.3 oo 5?/l0 acid per cent, 
here or lose c;a oven curve which resembled nuch tile c?irve of alcohol 
was obtained with toa(p»lain)»

Hie highest a© id responses x/ac obtained with tiiase drinks between 
ty and 3 hoaro after their intake. flic- plain toa g&vo tho highest
rending fox- the acid response at 1-30 hours of ter which it ceolinod. 
kith coffee (plain)on the otkex* hand tko highest reading was at 3-00 
hours and the decline vruc noted nf tcrwwr&cs 5 wlooroao the toa taken with 
siilk and euyar gave tlie highest rending at 2-30 hours followed It/ 
r; nhnequerrt decline.

Hie plain tea and plain coffee, both, of which wore given without 
nillc end sugar, loft a sonsation of seine depression on the n ’Meets, 
who air/ayo took toa and coffco with i.iilk and sugar.

liio acid response obtained with the fruit juicoo, nanoly iho 
orange juioo, sugar-cane j"uic<? and tJio nango juice, tr.o liighor then 

that obtained with alcohol r?oal. She avorngo of tha highest total 
acidity given by these fruit juices ranged hotxrcon 37.0 and 07,3 cc 
h/iO acid, per cent. Hio acid response of ter orange- juioo an! uango 

juice touched o, higher Unit i.c. 60 ** 70 uniis« Uho acidity curves 

obtained with those two juices wox-o close to erne another. *Ji© average 
of t!ic Mr-host total acidity after orange juice was 07.5 oo If/3.0 acid 

per cent, "which was the highest of nil t3u> three juioosj with nryigo 
Jaieo it v/a& GG.O oc H/lO acid per cent, thus close to the former, 

whereas the otyjar-oano juico gave tiio overage of the highest total 
acidity 0.0 07.0 cc 1T/IG acid per cent, which wno the lov/eet acid res­
ponse of all the throe juiooe. tho high acid response obtrdnad with 
orange juico may perhaps bo duo to the fact that tho orange juico it­
self r/cs* highly acid - the total acidity estmated being CO 00 K/13 acid
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per 100 co of the juloo, The gastric samples obtained after orange 

juico showed a wide difference between the free and fcho total acidity 

readings, especially in ease of the early coaploc, Kilo also possibly 

night iiavo been caused by tlio high acid, present in tho orange juico 

itself.

The highest acid response obtained after those frrdt-jaicor: vc/j 

between -J and if- hours after ihoir intake. ffiiic was thus earlier

than the tine ronuirod by the drabs like toe etc, given to iho subject*, 

s, to attain vllC f\ ighcot acid rcsponco. Tilo acid response vritb the 

,j 11100 0 ohovTod a tendency to decline af ter 1-JV hours in all the i,’ reo 

cases,

Yoc.ngly and -layer (1940) heel studied the effects of orange juice 

and nilk in gastric ulcer cases end t3:ay had como to the conclusion 

that the buffering action of. '/‘ill: was x'axtara. between g- to 1 hone and 

that the orange juice had a stimulating effect, co nuoh that fv' pH. 

fell to the facting level aftor era hour, T-mir rocaxicmiecl ta-.t 

bocauso of tlio stimulating effect of orange juice and other fruit juices 

th.esa juices should bo given with other focus hbicii have ncnirnlisrig 

action in peptic ulcer, Their studies, however, wore in the dJr..or.se<3 

stonnohs and lienee the. findings of those studies are not co;'parable trltb 

tlm results obtained in our sorioo trhie'h have been studied in nomal 

stmacho. ITovortly?loco thGir studios do slier; that orange juice and

other fruit juicoc have stimulating effect on tho acidity of tho 

gastric secretion.

digestions

Tho protein digestion ccFtaonood. soon in the Dtonocli end it was 

observed to tnhc olnoo in 15 minutes after the iirtoh, of tho -b/irha in

all eases, Proto ins v;oro actoctccl to be pro cent oven in last cl jar



samples. koduoinc substances v/cro present in til© gastric sonnies 

iekon upto 2-00 hours of ter tho intrko of tho drinks it?, oil can no 

except in t © a (plain) vdier o the inducing cubntanooo were detected to do 

present in tlx© gastric semploo taken upto 45 minutes of tor its Intake, 

Toots for star oh wore found positive in all cases oven upto tho last 

sample a of tlx© at conch c ontento obtained after the drinks, In once of 

tor, taken with rdlk and migar, ctxrdo appearocl in tho caotric or: nlca 

obtained after the intake of tea and tho curdc persisted to about 2 

hours of time, Reducing oubotanooo wore evacuated earlier than other 

components IDco starch and protoino.

In case of the juices* tho digestion of proteins co rioncecl soon 

in tho etonaaoh and tho time within t.oieh tho peptones appeared In the 

gastric servo loo obtained after tho juices range cl between 1C end ZO 

minutoo after their intake, Proteins ware detected to bo gcoroet 

oven in tho lest clear samples ns also the starch, Tho rodeoing 

sugars wore pronont in the juices tkoncolvoc in eaco of orange j'ulco 

and tho nugar~co.no juico. ilio reducing evgrrs disappeared fro'i tho 

gastric camples taken after those two juices half m hour earlier than 

the starch and tlio proteins,

■‘‘Evacuation tiro 5

Tho evacuation time for drinks varied between 2-15 and j-00 

hours after- their intake, Tea.(plain)left the ctorxach in :~15 hoars* 

tea given with r.iiUt and sugar toot 2-53 hours to leave the stomach 

v.-hilo t*us evacuation time taken by coffeo(plo,irt)’.’rao the longest of nil 

the three drinks* it being 3-00 hours of tor ito intake.

In case of tho fruit juices, however, the evacuation tine vni"iocl 

hotvuon 11-00 mid 3-30 hours after their intake, bugar-cano jalco 

took tho shorter't time of all the three juicos, to 3,save the etc:inch, 

it being 2-00 hours after its intake, kango-juico to etc avorrgaXy ovex
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2-00 hours to 1. 

a angle to ly f r on

eve the stomach r/iioroas orange juico t/ao evacuated 

too stomach in e period vfhioh. van tdio longest of all

"o i’treo juiooa, it Doing 3 •0 hours of tor its intake.

otal chlorides:

As in tho cane of oggs and thoir preparations. tho total chlorides 

estimations v/erc also done in tho gastric camples obtained after some 

of tho articles of drinks and fruit juices given. The cates cloving 

tho total chlorides content in Kgsac par 100 co of gastric juice against 

tho different intervals of time have "boon dram after plain coffee end 

orange juice in ease of the subject H.IT.K, end have boon eh ova in 

figure ITo.43 along vriVn the curves for eggs preparations, v/Jiilo those 

rtvaxm after toe. and sugar-cane juice in ease- of tho onbjoct have

“been cliocm In figure lTo,41 along with the curves for eggs pr opr." at ions 

and other non-vegetarian articles of food# The results of the chloride 

»e ootraatioxiB vkioii hav© boon carried out in thoco tvo subjects cud 

in one more subject C.ZT.’V. (whoon curves arc not drrit.ei) after tie drinks 

evid fruit juices which have boon given to theses oulrjecic, Ivvo lean.

given in to© immeo in the a rvmdir: at the end.

Ad can ho aeon from the grspha in the figure iToo.43 and ':A and 

also from the tables at tho end, the highest total chlorides roe/-lugs 

obtained in tlio gastric samples obtained. after t2i© drinks awl the juices 

studied wore loner than tho corresponding readings obtained after tho 

alcohol meal. The highest total chlorides rco«dluge in theca crtioloo 

varied botr/eon 300,0 and 330,0 rig per 100 oo of the gastric juices.

"7ith tea taken along with milk and ongnr the highest total chi or idee 

t/oro 350.0 mg ;J, aftor plain to a tho corresponding reading van 30 3,0 rig 

coffee (plain) and orange juico -paves tho highest total ckloridcn ao 

310.0 tig h in each, whereas after sugar-esno juice the highest toted, 

oliloridcs wore 380,0 m$ per 100 oc of the gaolric juico.



Tiogardiny the p“:iys;;leal oxa’iination of Gastric contents far tiro 

prcr.otioo of Pile, bucuo etc. thoro vera individual diffortmaeo noted 

reran subject to subject but they did not olio?/ anything smell of parti­

cular nIrjnlf loanee apart freen what has been discussed already in connoot 

-ion with. the aleohol seal, in tiro beginning of the part III of the 

thesis.

hy. nary a rrl o one li ?r, i on*t

(l) Gastric response, digestion anti evaluation tino of 6 nrtieIns of 

drinkr- and fruit juiceo hove been studied in uomc.1 healthy r-'-b.]ccto 

trio wore selected after their fractional gantries ranly.v.ie c;* '■'i/'-alian 

with alcohol a',cal wan found to be normal. fho total msnbow of obrorr- 

vrtiono nc.dc in the go sa.bjooto with the or, id articles is 1G.

(P) Ths aoid response with tho drinks* toa* tea (plain)an-.! coble ;• (r*lair\jy 

for all throo, van comparable with that obtained after alcohol -.col.

'ibo avoraac- of tko highest total acidity obtained with thor. ranged 

hotv/oou ,30.0 and -30,G oc d/tO acid for cent. 2o;r (p2o.in)rf.r/e ? ■ no id 

curve much rcoonbling the acidity carve after alcohol uoal. if >o acid

response v/Jiicb wao highest two obtained bo t’. jo cm 1-1 and 3 howm after 

the intake of the do drinks.

(3) Plain. too. and, plain coffee, which core given. both without nil7: and 

sugar, left a sensation of so.no depression on tho aubjaolu, "/ho elver/r 

tool: tor- ce- ire 11 ac o off cm with nilic and sugar.

(4) 'Bio acid response obtained with. the fruit juicoo, , orange

juice, sugar-cane juice and the mango juice, was higher.’ thm ibci 

obtained with alcohol Baal. The avor&ga of the highest total acidity 

given by thorn ranged bo tenon 37.0 and G7.D ce I~/1Q nolo; ;ror cent. Tlio- 

acM response after oranqo juice and tin-ngo juice t cached a higher 'll~-.it 

1.0. SO - 70 emits. Tho acidity corvee obtained with thorm two 

juices wore olooo to ono another. S10 oranyo juice itself contained



A *%*■->

high acidity* It ho toe CO ce tl/lO n&M par 100 cs of the jjuico* 

highest aaM response after the three ^tiicou trao obtained between v cud 

1-?- hours of tor their intake*

(0) Sio proto in disootian casuionccd coon in the oioRsatfi i,o. within 10 

ninutog of ter tho intake* ia csco of tlie driiikB* Protoinci and at n.r ch­

on trore c* to & d even up to tlie last clear sa’iploo of the otcaatni con. tori 

~e« Itediioine sugarc tTers ©vacua, to.& fxco. the otorancli earlier then 

other acrepouentc Hire proteins and starches. In eano of tor taken 

with milk and orgar, oiirds appeared in the gas trie rsannleo and t£iey 

persisted to about 2 hoiac of tine.

(C} vbe tiso of appearance of peptones in the gastric oeriploo obtained 

after the juices tanged bstv/oan 15 and SO minutes, Proteins rv> Trail 

as the starch vmva detected to ho pro emit oven in t ho last oloor 

ormplos, file reducing sugars which wto proouat ia orange rj.i.tor; a;nd 

oygar-omi© juioe tiismcslYoa, t/cro evacuated fr®i the stosmoh lialf on 

hour earlier than the other eoHnericmto ill;© otarou and proteins,

(?) Hie evacuation tlm* required 'ey th® drinks to clear fro-1 tie 

ctomoli, ranged hota-omi 2-15 and 3-00 hours after tkoir intake*

(0) In case of the fruit juictan the evacuation tine required by then 

to clear off fron tho atnr.aok varied between 2-00 and 3-30 torveo.
(9) She ftig'iost total obloriflea readings obtained after com of tho 

articles of drinks and juiocr.: etui led vovo louor tk*n tho corraopon&isj 

readings obtained after ilm alcohol meal* Tim hi# loot total chloride 

readings after tho articles studied rented hotaeon -300*0 iiy anil 3CO.0 
ia.? per 10 5 co of the son trio juico*



133

(7) Iliotgnilno goal

On two ocogdione the fractional analyeio examination of t’'io gan- 

trio -contents with the hiotaiaine Etc&l ms carried oat in 4 nomcl healthy 

oxfojooto on tlio first occasion and in two subjects on the second oeoa* 

cion by tlic method of HLooxafiold and SoHoad (1929) with a fan nodlfica 

-tions in tho technique* IPicot tlio resting juieo vets conplctlcly 

aspirated out from tlm sfconch by Koa.no of tm u sual method of 'icing 

borin’d tube and tho eyringo. Tiio ctoanch r/ao then -washed with 

several oyringofuls of warn water, until rinsing fluid ms obtained 

cleex*. ‘Zvlts mo desirable as lavage. Blood pressure of tie rLbjnoto 

T/r.r. taken, tliio mo vary essential bccauso if the nyctolio blood 

pressure me below 110, the dooo of hiotamino ms required to be 

rod”cod. nieianine was than injected embeutanoously in a cloaofjo of 

0,91 rr; por hiloyrnn of body weight. This io the dosage rocornicnciod iy 

Bloomfield raid Holland (loa cit) » 0.1 me por 10 hg, of body weight.

Land or raid Thxolngaa (1934) xtc,VQf however, stated that in view of the 

rolritivoly alight cliffaroncoo -found by Ihiglebaeii and Xlemjn, bo two or. 

t:-o cffoctc of 0,73 and 0,5 rig. (tliic was the rlooGga used Irj Land or ot 

nl (loo cit) in their subjects, 0.75 mg. being the usual done, whichires 

reduced to 0.5 rr; if the systolic blood pressure mo below 110), any 

oaf'll: difference in docr.go ic probably unimportant. atoaaoli contonic 

were than *7it.*tdravm at tho intervale of time* On tlio firot cocaoion 

the Interval^ of time kept mo 15 ninutoo while tiJat on the second 

ac a union v/ao 30 ninuteo* The ot coach c on ton to vwo e amine d for 

acidity, total ekloiridos content etc. m usual.

Tao res tilts obtained for tho no id roopcmcc ttftor tho fiiDtrraiuu 

rtr.r-,X studied on the first oocptjion lairo been, given along v/ith tha
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results of the pi*eparationc of cereals etc. in tlio tables pertaining 
to those preparations and the curves etc, obtained after the histamine 
Eiorfl have boon also drawn along with the curves obtained after those 
very preparations of cereals etc. in the figures pertaining to then.
Ab regards the results and the curves etc, obtained with tlio histamine 
meal studied on tit© second oaoafjion, they have been given along with the 
results and the curves etc* of the articles of drinks and juices unci 
have boon shown in the corresponding tables and tlio figures of those 
articles. Tho cnirve for tho total chlorides content gotincited in 
case of tlio subject r.D.A. io drawn ami sham in figure lTo,44- and the 
results or© given at tlio end.

Tho average of tho highest total acidity obtained on tho firct 
occasion of t!ie e:son.inn,txon in tho can trie seziplno after tho hist mine 
meal was 07,0 co u/lQ acid par cent while that on tho second ocean ion 
’.van 7*3,0 oc 1/30 acid per cent. ILo average of the highest total 
acidity when calculated for all tho six observations node on tlio two 
separata occasions after being combined vma found to bo 83.3 oo JT/i.O 
acid per cent and their rang© for those a Lx observations urzs found to 
ho iron 60,0 co to 104.0 co T/lO acid per cent. The total chlorides 
content was higiier than tliat mtli alcohol meal, tlio highest being 450,0 
rag per cent.

Lander at ol (loo cit) of tor a study of 100 .hist amino test ncnlo 
on normal male otudonts between tho ago© of 10 and 38 years had found 
that the noun total acidity in iliair results vao higher ikm that found 
by Polland (1033) in his studies for the oamo ago period. Tho diffor- 
mice was not statistically significant end hence the two valuec namely, 
111.0 cc obtained by Lander et al (loc cit) and 10.1,1 cc obtained by 
Polland (loc cit) wore eonhinod by Landor ot al (loc cit), in order 
to give an estimate which should fora p, catinfaotory nornrl o trailer &
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for swles from 10-*30> 'yearn'Jiiue the e.vorngo mm after oonbiavtion 

wee given p.b 107.0 oe If/iO aeifi pci* cont.

On-Santarer? and fruaper (loo oit) have jnontionod that 3iietrn3.no it; a
po rorx ttl gastric secretory stimulant, producing a juice of r-iaxljjcl

o on tout
e.o i'1 ity raid relatively low popoij^ Tm maximum response in nor ml 

trobjocto, axe lading those with achlorhydria, may range from ’.!>?, . ICO 

units (30- 160 millimole Heitor 0.1 - 0.6 nor coni Mol)*

Eogcrding the time during which the hicJusot aoM response vno 

obtained aft'3? histamine ncal, it can ha seen freo tin figure ho. h: 

’.Therein the curve for the average total acidity after tho hiotemino 

rvenl studied on the first occasion; ic drawn against tino in hours* that 

the naximea response vac ontrinorl at 30 runutou after the injootion, 

T/tilo tho tine fox- thic nanivxn response: to t-o obtained in the individual 

subjects varied from 30 minutes to 00 minutes after t?*o injection. The 

naxiraitm response obtained after the hiotaninc* mod studied or, the

laoxon \f?& cit ■40 minutes in case c>

f 
~i

o

rujjoct , C.e

i1! jTx* 0":i t?ic rCx '** * p?* f*i f f■ *X.O “rT,ir,‘*>fa»-j
*-*. i V* Q) t -1 tJ £ - -*V '̂W<

r, it nftn ■r.t 43 min. vies iv. ease

f *- • — •- J»* f *-• c* /** *%j*v rr^nv? ^ ia *y> J S-^i j* *- i.>'.bn . j. * .*
1 *.u c ...g. "if . > in

tho nr- two subjects studied the tine for 13: o highest void reason jo to 

"bo obtained varied between 40 and 4D mimics rf ter tho injactio * ml 

for all t.ho six subjects9 thc variation in the tine wr.r fxo.n 00 to

50 nitutes*

lander et cl (loc cit) have romriced, that the aridity ond volume 

incrostse upto 30 - 40 minutes period and then they decrees© but 

maximum may occur at any tin© tv an 10 - 50 ainutoo. Oca:tor wo end 

Truaper (lot? oit) have stated f-liui with Motanino stimulation, Hie 

iron acidity risen rather pv empily, reaching a maximum usually in forty 

to sIxiy minutes and then declining*



Shuo tho results obtained in oitr series regarding both tho acid 

response an veil as tho time csf tlie naxisram response after hiotanino

noal can ho found to be coa.parn.blc t/itli those of tho other authore 

mentioned above*

(i) ’Ilia fractional analysis eicemination of the gastric contents vith 

iba Mctamlno noal naa carried out in sis normal healthy subjects on 

two different occasions* in four subjoeto on ono occasion and in P.70 

on another occcaion* by fcfeo not! tod of Bloomfield and Polland (1919), 

a fen modifications in the technique,

(3) lbs average of tho iiigZiosi total acidity after tho hi a to it no toot 

norl given to oi:: subjects yj&g found to bo 33.3 cc H/lO acid par cont* 

•/itli a range of 00*0 00 to 104,0 oc 27/tO acif. f’,

fI:.o 5^cxiriir.i response after tho histamine toot noal vac obtained in 

a vQZ'iod varying from 30 to 50 'minutes after tiio Infection irao given,

(4) the results obtained in our nor loo regarding both tho acid response 

ac troll as the tine of iho viexinvEi response after histamine ■non1. have 

bo on caaparod trith tar- corresponding finding:: of the other norl-or?!.

{&) HoGcrdiiic the total chlorides content cotlnatod ir case of one 

subject (r,!).'!,), tiie readings »voi*o higher tlier; those vit-li t'lo alcohol 

noal* 2ho chlorides content ranged botvoon 370,0 ng per 300 oc end 

450,0 ng per 100 cc* of gastric juice* fin highest total chlorides, 

content obtained in tho gnotric juice after biotanino toot, mod "as 

43n*0 mg per 100 cc* vhich vras naturally higher than tho 0 or roc lending 

rending of 390*0 ng per ICO cc obtained vrith. alcohol noal* T.\o total 

chloride© curve obtained after histamine noal in ease of tiio said 

subject* more or loss resembled jtxb total acidity curve given by tho 

sarm test meal.
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(3) ChoHiipal oQr.jponlt.ian of go?w qpoized and uncooked art-j.cXci 

of food

A for/ usnrploa of oo-.io of the articles of food which were givon to 

ike mdpfootc drring tl® study of the It gastric roopcaioo etc., wore 

analysed for their olionieal oeapooition with. rocipoct to tiieir oout^ritu 

of proteins, fp.to, moisture, roll and carbohydrates (7y diffevonco), ty 

t-io Fiotli-ode rfiloli hrvo bean described Jn i3«rt. II on noiiia&G in tiro 

previous pages. Eiio ches-inal eimlynio v/ao done with r\ vie'” to find 

o”t ti/P.et"ier. any relation could In obtained botwoon inoir ccc.rnorj fcion 

csV' iV. gastric secretion. Tarring the diRO'esoionn on Mie '7~ririo 

rcn’-'o/ioe etc. of the nil!-: end tfe nil’" pren^ret?,one, which hrve Ir'on 

darner ibod in tf-c ■nrevioufj ne.gnn, thin Tibfjvt "r-r, alrro'-dy been rcof''rrc<3 

to in trie r.tatonent that rci,"Iitp wr-n obtained whor the rpvvnt of

•nrotnin in the article t?,n iulyh.* Uro the ‘valuer; fer the nrotoinr 

content veto talon fron the irdilcn or colculrfcd th.ercfpew, ">rt suah, 

vr'T_:;•• iycy;~ in t7,e tr'fie'- ere tonovof-It of uncooked ruH'icfnn ef* food*

x t or.t • ip1neal t/r 1: tho co’-nocitiom of tl® cooked articles of food.

v;ore given to the r;:*’b;!'"nia in our study, would lieon differed

frou that. of the irecoofred ei'tioXef' of food* fbore -<n anoHiei' nolnt 

rJ -;ot •'hio'i enprir.niuec the iwoor truer of obtaining o^ch a f/me, of data, 

IV' 10 iy» studying the coupon.'5 iion of meookod. si’tioloo of food, red tMc 

point h''D boon rliooi rood mt'"or s,co~‘nent'% in fee following yprr ~o?n'vm* 

"to valuec of t!ro clieniosl ao.dpo'-Atlan of sent? rC the rrtinlac at: died 

have toon nhovTi in the ir.hlo ITo* 10.
t

(Yido table ITo.lO)

Of oorrnn, it must ho r.uni'''ted Terra tTiei no d*ofi.nite concle’.ci.ono 

co'5-Xd he clmm fron tiic date, given in the fcoblo Ijoor.nee the

oo?'iparo,tivA study of the moooVrp portion of tlio articles of food 
xrfia not nacio, oxoopt in caeo of the ertiola ©gc;:-, vhore \;3uto sit yeiic|
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Table STo-15

Table s Urn? tog the nyorarp ohordoal ooErposition in gms <S of 
00210 eoo&od &e well as laicoohocl articles of food

*->J» 0 0

Ho. Article ,01 s« 
tore

sProte inn s Pats i Aeli j Oarbofertlrt

s : •* S i ** (I iff oronco)

1 5 Hava* 10.00 10.40 30.60 a. ao 33.20

a»-«* Icoerom 74,00 6.40 4.54 3.65 11,61

3 OrcHtncl nut fells 1.00 18, 60 35.00 2,10 42,00

ft ’IfoioMi1 60.80 0.04 0.96 1.00 nn ■* 4)

5 Full r-ioaX (voc.) 09. GO 5.50 3.90 -> erJ, O § \OU
s* Tull feast dish (yog,) 50,00 0.10 10,30 2,00 51.70

of
r?f V.lii to,/o zg (rnw) r’*'1 A

-• * ' - 14.10 1.50 1.00 O /*A'«*• *W *
o . > To 11 Qv; of c;;-'- (?rir) A 7 p/> 4.50 30, oe 3.60 ID. 3 0

J 71’ito of erg (boiled) t* A < *' * ^ 13.10 00.00 3,30 7. GO

10 Yellow of off: ("boiled) 40.50 5.00 *-r r-l A A 
- > 4/ 2.50 16,00

11 'felted o'"-~o C/. 00 H PAo t ... 15.00 3.10 3.80

10 ■’'“fi.i in nilh 09.10 <% A n 
..0 „.» 18.14 a. 00 3.34

If fe’ied po^vphret rv A 62 ft;f 1 - • ^ O ft ff»C - 0 ' ) 9.70 2.30 0.35

14 ?~r.r.t prepare t ion. (gort*s) 56.00 14.10 10.40 3,00 12.00

13 Z.utton canonr or *■ * w r,‘ ' • f V' 00.40 f 1.74 a orf..? • f 20.78

16 Chiehcn 68. 25 13.44 14.00 a APA>| v v.' 7. GO

IToto:- 3ao above articles v/oto frrea those

which t/ox'o given to the oufelooto during 

tile study of their gastric rooponoo,

digestion and evacuation tine.
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of raw ©gcc> were studied as also the whit© and yellow of tlio boiled

QgCO* for their chemical composition, Sho study of tho 

of those parts of tho oegs in two difforont states does 

difference in their composition*

c Grip coition 

show a olight

Lai slid Ultra (1958) reported tint such type of data which has 

oaen publiohod oo for was from thn South India ciiatricto by Povdan 

(3,949)5 while they had Given similar data, for Bihari cooked food 

preparations, In the data Given by Lai et al (loo oit) tho eo-.raw* icon 

of tlio ohenical composition of tlsc cooked art idee hne Loo n made with 

t’xc calculated values of the raw materials from the tables« It would

have boon hotter, however, if the mmlyaes wore done as far an possible 

in half the portions of tlio samples of the raw materialo and then the 

rcrninitiG half of tlio portions were cooked vhooo aiialycnc could Leva 

boon clone after cooking.

Goer louts

nutrition Me p-lwayrs Leon placed as a subject to tlio forefront of 

tho program-^ of the a chans 0 fox tho national development and noro 

cope0icily the study of those problem of health and dicoaon which arc 

related to difforoncco, both qualitative as well ac quantitative, in 

the eher lioal composition of variouo footle and die to, Or oat advances

have boon undo in fimdcxocntaX Iniowlodoo in thio rospoot, but full 

-application of tho ojrnoxiaental reunite of human diotetico cannot bo 

made without exact knowledge of tho snounto of the different cnbctanoGr 

which are prosont in foods and available for tho body* a uoe.

many of tho articles of food arc subjected to the process of cook­

ing before they arc oatcra, The procossoo of cochin/;: also differ free 

place to nlaco and tin duration of cooking zany differ for different 

length of time* Como articles am coolcod in largo quantity of water 

end tho water io then thrown awry. host vegctablco for e-camplo arc
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"boiled in large quantity* of water "bofore being go,ton and tlio cooking 

water is usually thrown away. On tlio other liand ooso articleg ra'o 

"boiled in snail quantity of r/ator and toe ecoking water retained. Dane 

ere subjected to a liigh temperature rriih high preccure while good to a 

Iw toirperaturo. Sara© are bakocl and none aro fried.

lie oliango in tlio dnonical oapposition brought about by cooking 

has "boon a, subject of study at Tory for; observers. Pr.o to tbo luck 

of data of cxporinontal results An. this respect, tbs nutritional inroot 

-igataro Iiavo been confronted v/iili cliff Acuities especially in their 

v;oz\c t/bioli iiao involved practical planning of diets on an occur;'-to 

ba-oxo. Sho chemical analysis of the rat? articles of food ncy sons-
J!, .J , -or. bo nioloading us a guide to its nutritional value, boor;'.no soviO

of tie lautox’iol estimated iu tho rcr? sxrticlo nay not be available for 

nutrition after it lias boon nr.bjcotod to tlio varied changes during tie 

processes of cooking, l~ino it is noooosary for tho diet it ions and 

tus :fysioiruis to have a Irnovlodgo about tho nutritive value of c>oicn& 

food preperatione in order tint they nay bo able to proscribe* diets 

to incliTiduolo in health. and disease*

Concluding remarkss

It is thought to bo appropriate to offer finally a feu concluding 

remarks on tlio basic of the results obtained, rfiioh have bo on discus- 

ssd go far, end to ooneMor an to how far those r.ioaLi 3 tel 1.1 hero mar 

-ins in prescribing tiio articles of food studied in tho dietary tav-at- 

nent 1'or tlio diseased stomachs 0.3. in casco of peptic ulcers, etc.

Approximately 10,3 of tho people, no ootimntecl by Hurst, in'lxjrit 

r, lyporothenic gastric tliatlsosis, reacting to ordinary stimuli try 

byperchlorkyuLr io gaotrio secretory response. lypesr chior-dy clr Ac
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response offers no advantage in digestion but in tlio alienee o:C nuoauo 

secretion in liable to promote, if not form, gastric uloer in the alar/ 

evacuating end duodenal uloer in the fast evacuating stcoach, Asoociu

-tod pyloric spasm prevents the evacuation of highly aoid secretion 

iron the star,acta ao -well as its neutralisation by iho duodonal eon ton to*

in o;cpreaced by a climbing acid oturvo in sucli ease::;*

2ho treatment in those conditions io 

ao la? levels ns fat* os poosible, This 

dint.

aimed at hooping the roids at 

.0 done by rent, drugs and

hvalnating tlio position of drugs Davids on (lQ47) 

“for the tenediate symptomatic relief, baking soda, c 

oxide arc more affective than mgnoslum, trisilicate,

uritos: -

laali: end rmgnociuia 

alraini un 3 ydr 0; .ids

and arc considerably cheaper, In tlio poet ulcer regime - drugs arc 

unnoooGsary provided t?icro arc no qymptomc”, .uo further states:-

"•’Akolies arc of doubtful value in 

fundamentals of treatment ax5© diet,

root”.

the control of Ig/pccrao^ditv 

menial relaxation end mlyi.

t*icL -A 7 IO

htfisor ou# dietetics methods havo boon employed in tlio treatment of

liyporcl 3.orydri as r/itli peptic uloor*

tippy rocoocmoiidod milk, era?;: and later 0:1 oggs at hourly inlrvalf. 

le-'Usnrtg diet is mainly in fluid foru but oggo cro added thee giving 

norc protoinovo tfhnn by Oippy nfithod. Hurst modified fair ant’s od by 

intx*educing drugs in ootveen the foods for ncutralioiny tlio gastric 

aoid. It is claimed that thro (Hurst) regime completely noutruL'icec 

the HOL tlxecmghovt 1-310 making hours as it 0:5?loyos antacids after and 

olive oil before a. number of meals.

Hi col, hocrovcr, found that the raoan acid ity, contrary to all ozrpae 

-ations, v/ao actually higher after Hurst then Sculonc^aclit* s routine of
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four c our cog t\ tlay, in patients actually* under treatment ‘fcgr the above 

no foods• liio latter (lloulmigro.cnt’a} diet permits a nuah -wider 

variety of food stuffs - oliiekon, rabbit and other meats, fruito and 

v®cetables « all foods "Doing carefully pounded or cloved, Tha ITorot

method ic nonotonoue, offers no advantage over L'eulongracJit1 involves

nursing difficult ice and causes unduo disturbance to tho patient to no 

purpose.

Da,vide on (1947) connenting on the value of different foodo in 

tempering" the acid response in nicer eases states, Ve have found that 

tiic giving protein foods, such as pounded fish, chicken or eggs, reduces 

licit much more efficiently mid mintaino it at a lor; level for longer 

periods than do nods of niHc and cream11.

ntu/lieo on normal healthy etoaiaohra described hero amply cupport 

this. hvory food evokes ease gastric secretion;* the nature of acicl 

response is almost characteristic for each food in each individual, Of 

oourao, it mast he admitted that our results are obtained in normal 

stomachs, ' They need to bo repeated in diseased otraaaehs,

if tor tooting millc and its propcrat ions, it \iv,n noticed fiat milk, 

boiled and mildly sweetened or une-weetoned, produced the lowest acid 

secretion, ice or arm did the sasuo but all other preparations, e.g, cui’dB, 

bntter-oailk, hmavo.*, *olirilctiand5, ’'foaou^.di* * choose in the oeaio amount si 

produced very highly acid secretion, Dndh articles prepared of uiMc 
are not therefore suitable in hyper clilorhydrins• I

All pi'etc in foods of the n on-vc go tar ian typo yield higher acid 

secretions. 23ic. eggs roiy amount and nny preparation - a.iolotto, 

ong chxtoB in milk, boiled, fried etc., provoke noro acid accretion. 

tl2cm the alcoliol neel with which the curves v/cro coopered. to do 

met?.to and fish preparations also.



3.42

Pat nnu osrbokydrato foodc cauoo loco said secretions. Pico aid 

its irony srersratlons, potstocc or ovon a full 'rooferinn snoot trlzon ad 

Ills and In geoi! mounts mie aaoooi&tod onitli gastric oecrotionn, yitk i$n 

0.0Id level oven and t?ell imdor control 'for a long tine.

All foods T/c-ro liquefiec! alloo ,t before tliqy left tlao siw.ioc’i, ilia 

tino to: :nn for rendering tlxen soft end fine varied v/Itli tija eta to in 

v/flcf t-fjs:* -wo eonciffitsd.

It in tlQQ tlr'-t our proscription of diet in tiloor caeca bo revised. 
A fr.ll (vegetarian) cisal z&ovgdad tho articles are voll “bailed, ooefcad, 

rendered soft and clovod to alire a fine pertiawlr,io fora nx.lfi le 

paifelXo,

J4.~ ©ratio uelic nf’ TV•w « '«■ .iw -*®»e»
n%>/5 <a fT r?a-’
-------------- , P?' jf-sifV nr odu.ee c rxoro ■iP..?c"'’!,'V W*

OCCI’atol'f■ response. *»*& TW^' of ore to suggested tint in tiro people

of tflD part of trie yo?M a <ltot of 4 no ala of rico cooled soft, ci~~c* 

ail":, prices - soft anl omiloifled, vegetables oosltgcl soft and oiawl 

•,/onXl l)e uaro agreeable* for reriy TiOrnisiPs rdpiit rmd at;lilar periods,:

prefemlAy citratod, oligntly bttoo toned, if required* ary Pc 

prenorI!?ed#

A rooont evidence (loaneet* 1949) siioms tkrt bzpjozTxyh''it/ foot- not 

r.rr^po ermferio nneoea and tbe.t on ijdopny of gastric irttcanr. tfpoagp gar,-1 

trorecp.~-, locionc I10&2 as rapidly in oubjaotc valtli qyparo/jLaity ac In 

oar: r\lo„

Ire fluoooBo of flirot regie,o Id,. not to a Elinor content# fro to
tnrn to

tPo easxpnlnory reot x&ycienl mid mental that ;lt ©'ipivaeic-oo r~tlnr,/th.c 

atitaoidc and drugs* Sinller root regfeie eliould 1>3 omjurod.* ulsf-toror 

t'uo (lief. It is tirno 1£;at t/o rovioo our understanding of too ollolorg 

of peptic nicer* especially tAc ctrees end strain fr.oter of sodern life
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Omm on (loo olt) hne suggested that social inhibition of hoc tile 

action and consequent repressed conflict nay give rise to ’positive 

inductance1 - a physiological ’tihanemnnon described 1tj Snerington and 

Pavlov in which inhibition of a reaction is followed by o, grontex* ro- 

action than before. V/olf and f/olff (loc cit) while cons icier in ' the 

gastric changes v/hicli accompany craotional disturbances as part of a 

general "bodily reaction pattern, havo, in tno light of file roeortiocl 

facto, nicely suggested, ’’Eierapautia ei‘for to» in tljn Jirnage.-rmt of 

patients who exhibit trio gastritic and ulcer oyndrono, should bo 

directed towards preventing or eantrolling gastric hyperfrnclion, anti 

the pi'oolou' resolroo itself into one of t-lio oaro of tho a an rather 

than sorely Me stomch".


