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PART XX

hatorinlc and hothodc of nark

(1) Selection of subjects and flip General outline of vrork:

Healthy adult students, mostly nodical, botwoon tho apes of 

10 mid 34 with no Iriotory of carious dioor.so in tho past or diges­

tive troubles, voro giTon a clinical overhaul ami selected nr 

subjects after their fractional gastric mo,lysis with alcohol inorl 

(advantagsc of this noal Trill ho discussed la tor) and evacuation 

tine xTith barium rior.l were f ound to ho nomal. Ilia fractional 

examination was done with alcoliol :noal as described by 10. corn­

field and Hoofer (1926) and a week after thin, four ounces of 

barium nuopendod in vator was given raid the typo of the ntoinrsh, 

its outline and evacuation ti no, wore do to mined. After oolootion 

a-o nuhjecto, the persons -./ore celled once in a Trook, in tho early 

filermns# without food end wore naclo to root and then given tho 

article of food usually in 100 graft, portion. Levin’s tube wan 

then- passed into tuo stomach usually hy the subject himself, and 

’fas taken out by him at tlio end of the experiment. In. a prrdmi- 

ztnjjy work, Levin’s tube was found to be more su.ita.blo than the 

usual Ryio’fi tube for aspirating 1h© contents and for intro-1;icing 

it into the stomach also. The subjects wore thoroughly uoed t .i 

the tube box ore starting tho experiment. A fov subjects, othxr..*- 

vise normal, Trot sensitive to tlio tube had to be rejected. I’tand- 

r.rdisation regarding tho environmont, mental state and such, ftiotor-s 

t7ac strictly foilowed, Any ninor but abnormal factors for 

oxamnXo, the subject had a, *’oold in tho bor/1% or otherwise did 

net fool woii or the subject hrd any oc.v-oo of worry or anxiety,



t/as inquired Into and if any such factor likely to affect tho 

rooult ms noticed, tlio espcrimont ma postponed to a future date, 

dheorful ntaosplicr© was maintained and tho subjcctc were all os,red 

to more about, road papers ami light literature and to oopn»mi- 

cato v/ith other q.

Pirst Bcmplo v;c,o aspirated 16 ainntoa of tor the article to 

givon and suhooafueJatly half-liourly till clear material r/Ith no 

evidence of food xma obtained. Shis T/ns tclzcn ac tlio evacuation 

time In," the fractional method. Tm aspirated material me

oxaminod for oonsiotenoy of food -pcxticlo^, colour, mucus, bilo, 
degree of free and total acidity, toted, ohlcaoidos (in oemo cocos), 

prooonce of peptones and in oorao cases for aterc-h and reducing 

stibstauooD cmclfor any other abnormality like blood etc.

A feu* seamlos of oemo cc? the articloo of food v/kieh vnre 

given to the aul^octo, T/ero mialyood for their chemical composi­

tion vrith rospeci to the cor.touts of proteins, fats, noioturo, ash

and cart)ohy clrnt©n (by difforonco)• lriiio choniccil aualynic t/ao

closio Tilth & viovrto find out if any relation could ho obtained 
between their composition and tlio gastric secretion unit vvxi 

thought that the compos it ion of tho cooked articles nir'ii bo 

differing flora that of uncooked articlos;while tlio values of the 

composition of the uncooked srtioloo aro gen orally available fi*csi

tlio table 8.

ethodc:

Introduction mid . tho choice of tho method nf Fractional Analysis ~ 

TAiile it 1b true that vre liavo certain concoctionn regarding 

the digestion of the various groups of foodstuffo, our knawlGdyo, 

on tliia oubjoct lines boon more or loco based on koentgen nay obcor- 

vat ions on the study of individuals with gastric fisiulao* or other
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-vrioo trnwafitized, or V aaaomo of a method, namely the old form 

of intubation, xihioh did not parmlt of catIsfactcry study, of the 

Ghtire period of digestion. Bj recourse to fractional analysis, 

B®&, Bahfuso and Sorgo isn (loc cit) were aMo to follow tho 

digestion of various foodstuffs tlirougliDiit the onflrc period of 

guotr:; o digestion and they ’Tore onnfelocl to study precisely tho 

important points recording their evolution. Stic authors, rfovik 

c-t al (loo oit) have stated, s'i’M.g sorioc of studies, porfomed on 

a large umber of noioral nor sons, all of v/hm-t wore completely 

habituated to the t.ac of tlie tube, represents, to our Icnov/locigo, 

the first edmplot© series ©£ invoatigationo covering tlie action 

of all tlie different varieties of foodstuffs in tho normal human

si clinch

Hie fractional method of gastric analysis; 

llioico of ‘tlio otaranch tub©:-

Tho method of gastric anulyoic in tlio boginning which wee in 

voguo clinically for years entailed tho feeding of a standard test 

monl, the ren oval of tho c cample to ctorxiacli contents at tho end of a,

ono-hour rseriod and tho analysis of tho material so removed, Biot

this laotiaod. was inaccurate had been retseatecily demonstratod by 

Pehfuao (1914), Behfuss, Sergeis and Hav&c (1914)# Sorgoim, Hohfuoo 

and Ssk (1914) andHaimer end DoAcl (1913)* PurtHemoro, owing to 

the bull: of tlie old form of stomach tube* end the discomfort occas­

ioned by its uco, it was impossible to folio;; tho whole cycle of 

digestion and to estimate, stop by step, tlie o3caot changed which 

tolro place in tlio stomach after tlie introduction of clef ini to food 

mixtures into the organ.

Eealiaing the inadequacy of 

above mentioned old raothod of ga

tho pro&aduro 

.otric analysis,

entailed in tho 

a new procedure



was ctoTolopocl by Pehfuso (loo cit). Bile so called actional 

method® entails tho amlyoio of samples of materiel miMratm from 

the stomach (by syringe) at short intervals fore a period of two hours 

or more until emptying erf the stomach, of tor tho ingestion of tluo toot 

mod, 3/ this txonna tho observer is c’olo to follow tho entire cycle 

of gastric digestion end is not dial tod, gc in the old method, to 

information derived from the analysis of a single sample* of stomach 

contents withdrawn at tho oriel of one hour.

'file remove! of campion of gastric contents at short intervale, 

for a period of two hours or more after a toot 1300,1 lies boon made 

possible by tiro use of r, nod if iorl siennoh tube (Rehfuoc, 1914) of 

email diameter and fitted 'with n, metal tip, gho tip ic slotted with 

large por-f orations, tho diameter of each being equivalent to tho ma:d

nm boro of tho tub inf Ouch a tubo can be left in the a leach

thro ugh tho entire oyclo of gastric digooiion without iiiconvoriowjc tc 

"the subject, A tube much favoured in hncland is that devised by hyle 

(192G). fhis consists of a snail boro rubber tube with, a blind end, 

into which is inserted an oval weight of load. holes arc punched in 

the rubber tube jwot above the weight, Ryle (loo eit) claimed tho 

following advantages over a aetal-tirmod tubes (l) noro easily swallow 

-ocl and withdrawn? (2) bloclcago with nuous plugs gonorally avoided?

(0) impossible to detach, ond? (4) less likelihood of dDiiaging the g.?,c~ 

trie mucosa? (5) cheaper-.

levin*s bubo which in differing from, tho nylo*c tubo in tho respect 

of having a larger boro caul having no lead 'weight Jiao a loo the ca x 

advantages as a to. tad above ovex’ the Rebfttoo tube. Si our orpor lances, 

Levin* c tubo was fomd to bo mono suitable than Bylo*n tubo bocaaco of 

its larger boro no blockage with the f-<od 7)nr tides, oopccial?.y when 

solid food articles wore ingested, v*r.e talcing place, which, used to



33

occur more often wife fee Pyle* o tubo«

Introduction of tho Stomach tubas

fee bubo is swallowed in tlio natural manner with the aid of 

gravity* The tube my be passed in ano of the three mays, vis.s(l) 

lubricated; (2) with aid of fluid; (3) after throat in cooaininod, Trhon 

msood for the first method tlm tin oi fee tube# after through lubriea- 

tion with glycerol or liquid petrolatum, in hold between the thiaib and 

forefinger and placed on in® tongue. T3ien wife the aid of the fore­

finger fee tip in puoiiad backward until it readies tlio root of tlio 

tongue and io engaged in tlio or op] larynx, Then tlio subject Io encoura­

ged to breathe deeply through tlio noso and to pt/allor/ par a intently 

while the tub© io slowly fed into the mouth, After olight dloocaif ort 

in tlie pferynx and ito paooago pact fee level of the cricoid o art Hugo, 

practically no dioconfort is felt. Kilo iiotliod io used when it in 

essential feat tlio pure gaotrlc secretion or residuum bo obtained. 

Ordinarily, however, it io much easier to swallow tlio tube by tlio 

noc and raetiiad. SSiio 'method cons is to in placing the tip in tlio oropha­

rynx and then giving the oub.joet a ncaourod quantity of water or tea to

email ow« She stovoiaonts induced by tlio 3\7allcwiii( ?ry tno -mnio

rapidly to fee otaoaeh with a, minimum of discomfort. 173ion an fe/uld 

neal (this will be roforrod to later on) is given, part of tho to a. n ay 

he roserved for swallowing tlio tube. fhic prooodurc makes it scarcely 

noro nrdouo than the swallowing of food. Should the subject, howovor, 

bo oxtromoly neurotic or tho ‘unfortunate possessor of narked phatyngoal 
lepers thenia, c oeaino l^rdr odiloricio in 2 por con tjcque quo solution mry 

be applied to fee throat rendering the paceago of tho tube practically 

insensitive .

Out of these three methods the first method c.g. lubricated was 

adopted in our studios because it was essential in our procedure to
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examine the residuum whenever such, astimationo were carried oat aid 

further aoro in oar ssrioo aoim erticloo of food giron to -Sic subjects 

v/oro in solid f am without any liquid counterpart. And it vrao 

desirable to keep the oain© standard procedure constant throughout 1510 

whole oerios of our eraser ir-ionto, uiiloli fact naturally made un uoo the 

firot method oven at tho time of giving liquid foodo sloo*

After the introduction of the tubo, it nara soon flint tho tip 

readied the lover polo of tho stomach, !?his y/ud mad© obvious f:ran. the 

fact that when tho tube has entoi'od the atcoach, aspiration of tlio 

material oiiovyecl tho char ao tor is t ic gastric contents, Should trio tip 

remain in the oca ophagua through transient cardiospasm or other ccvuoo, 

aspiration recruits in the removal of only a very small opecinon having 

all tho characteristics of tho plirryngeal and oesophageal sen rot ion a, 

rurtlicmox’e, tiio tube vac allowed to remain in the position of reselling

tl'jo lover polo of tho stomach throughout tho 

because by placing tho tube in tliie manor, 

accurate data were enabled to be obtained,

duration of tho toot, 

ropro cent at ive specimens and

P.oHCval of hosiduums

If tho oo-onlled '“empty0 stcauacii is examined in the morning before 

any food or drink has boon taken, it trill be found to contain consido*- 

ruble material, This is ternod residuum, before a toot noal ic 

introduced into tho stomach, this organ should bo emptied. If thin la 

dono, it can bo considered that tho oamploo withdrawn after tho toot 

-neal is eaten no probably representing tlie Decretory activity of the 

gastric calls mador tlio influence of til® stimulation of tho teat noal. 

In our studies this procedure tras -adopted whenever possible, ospocxall; 

in caso of t.'ia articles of food which wore liquid in forn but in caso

of some of tlis solid typo of articles of food it was not adopted bocau



it trsc feared that it would have oaused a little raccro diooteif oret to 

the subjects in view of the fact that the tube would safe "boon required 

to Ido introduced twice during a Tory short interval of title, once for 

talcing' out the residuum, after which tho tube ought to havo boon witli- 

drarra mid again to ho ro introduced after the a olid toot ho a?, vac, 

ingested. In. case of liquid type o:f articles of food, this trouble 

was avoided because ssftor tho vrithdrnwal of tlio residuum, it. v/r.c possi­

ble to introduce tho fluid article through tho tube Itself by beeping 

tho tube in tho Gtcsaaoh, OS course in case of occio solid typo of 

articles of food, investigations lava been carried in the rcoiduun 

also, in which case tho introduction of the tube had to be done twice 

as stated above*

luo. of removal of gastric contents;

It is important to make a newt ion hero of sane of tho procc.uti ancay 

measures which voro to be tabon while removing tho gastric contents 

after ilia test ra&al was given.

(1) She subject; was aupplicd either with a sputum mug or a boulter 

(or any other convenient vessel) into which ho -was instructed to 

expectorate in the intervals while tube was being passed and while it 

renainod in tho stomach* Under any oix’ousictonoes, tho subject wan 

not all wed to swallow his saliva* tlio importance of which cm be 

realised from the fact tiiat swallowing of tho saliva will affect tin 

chemical conipooition of tho gastric contents, lilto the acidity otc* or 

it will cause dilution of tho gastric contents#

(2) Soo subject v;as not allowed to drink water ( except vhon 

water was given along with oono full neals, otc*) nor. water war; used 

to facilitate removal of gaotric contents, booauao this would intro- 

duo o an urdmorm dilution*

(3) After withdrawing of about 10 co oarrnloe of gastric contents

by aspiration, at intervals of tine after the toot noal was glvon until
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iho otomaoh. xma empty, a far; cubio coniinetors of air vfan ovory tins 

Me® doym the tube in ardor tint tlio tube should "bo empty xrhon two 

next sample mas drawn. Otliorwioa tlio first 1-2 oc aspirated tlio 

next tino my consist of tlio provioue sosaplc.

{4} In order to facilitate tlio mixing of tiio ctoraack contents end 

iho withdrawal of a more xppreoeniniiTo sample the siauacii contents mero 

mixed by physical jaauipulation Jioi prior to aspiration,, 7-r* nixing 

of tele ot coach. eoatcmto can bo achieved by aspirating then Irion pp£ 

forth four times before talcing the nerajd.e for analysis.

(5) In tlio removal of the occupies frea the oto-aaoh* it vr^n oaeon- 

tial teiai very little traction be employed. Ih&n no more material 

cor Id bo aspirated in any of tile positions like, on tlio bar.?:, or on tlio 

etO'~K?,c?r or on tlio loft side or on tho right side, arc taken to bo 

completely emptyinc of tins atoaaoii.

Hirnann Alcohol l!eal nc the Test 13en.lt

As it 3ms already been stated previously, before so locking tb© 

oubjeote far t3iic study they wore subjected to iteo fractional gastric 

analysis Germination with alcohol moo!,. A few roimrkv, rotsrdi.ig tte 

choice of the alcohol meal aa tern teat aeal will not bo out of place 

boro.

Sic pi’ocoduro cffactional gaoteic analysis conoti trios a manno of 

nfcudying tho raoimor in which the ot coach responde to otimulntion. Tho 

stimulation moy bo artificial, -asi rofirecontod, by the injection of 

liietmine or If is Gdaainiotr&tion of alcohol, or it may be natural in 
the fom of various foodstuffs introduced into tho stomch* tenon fern 

of otimtlation poosoooofj advantages mdor certain cireumoinacon, tteia 

injection of histmin© being of particular value in obtaining a raaxinua 

Decretory response and in Gotablishing a diagnosis of truo rtclterJiydrie,, 

the alcohol ttetal being of value in cases in which trie quantitative
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detormination of tho toIuhc of gantrio secretion is desirable. liio 

ordinary foodstuffs male possess the- advantage of yielding informa­

tion concerning gastric digestion and the motor activity of tho 

otosmeli*

A mention may be raado of boob of tho important tent nealo mliieh 

arc generally used in* practice. They are (i) Iwald toot no el consist­

ing of wheat Thread or toaot weighing approsdLuatoly 30 gra, end eight 

ounces of water or weal: tea without Bugar or croanj (2) Boas moc.l conoin 

-ting of cne table spoonfull of oatmeal toiled in 800 cc, of water

until the volume is reduce cl to 400 oe*? (3)hiogol isanl conc.ii I •*- “J V-l
t t ‘. Siin o;

at out 200 oo, of hoof hr oth9 100-200 gm, of toiled to.ef steal: and aooul

100 gra. of mashed potato© fc-J*

dhe Ehrmann Aleoliol lloal which was modified and recommended by 

HI o onfield and hoof or (loo oit), consists of 50 cc. of 7 peroerr.; 

alcohol* Ihis rad poscossoo tho following r.&vantngoo over tho other 

mods mentioned ateves-

(1) It hao *tii:ao readiness of odaiinintration -

(2) It provides the ©ase of the withdrawal of samples •
. . oL(3} It furnishes the ease *©3Hvainaticxn of specimen *

A

(4) It makes possible r, more omrot quantItaiivo determination at tho 

volume of gactrie ,juico*

(A) it-canlnation of the aeiapleo of the stcgaaoli oontonts;

Tho ample £ of the stomach contents woro ©asenined for ,ui-O' .0 oZ -0%/**

inz o one titmsnt o 2-
(a) i’roo acidity content

(b) Total acidity content

(c) Total -chloride content

(d) Preoonoo of lectio acid 

(o) Xresonoe of occult blood



(f} Presence of niueuo (g one latency)

(g) Presence of Mle

(h) Presence of otercli

(x) Presence of reducing sugar 

(J) Presence of peptonco 

(3s) Presence of proteins 

(1) IToaBuremont of tJio total volume.

(a) .Bet ominat 1 on of free acidity content:

!Qy the uoo of TcroPor* a reagent (Eawic and Sorgoira, 1942)

Xleagontos -

(1) Topfor* o roagont (o.5 percent solution of diXiQthylominoazo.

Bonsene in 90 percent alcohol)

(2) 0,1 if. Sodium hydroxide solution

Pi'ooo dure i

0 oc. of tlio o trained otoraach con ton to v/ero rnoaourocl By r.nujic of

an ostrmld pipette and were introduced int 

evaporating disii, (in eaoo tlic quantity of

o a loajforsa GO oc. porcelain 

the otccna.cn c on tent d

dr arm xme not 

«o performed, 
quantity).

sufficient enough to liavo t3io various analytical procedure 

cruller quantity o.r;» 2,6 cc, wac wood itQptas/l of 0 cs. 

Shis rmo dilutod with 10 cc, 0f distilled water. (1C fcio

quantity of t"m stomoli contents taken vj&g less than 5 ee,, ixoro 

quantity of distilled v/ator woo added so as to jaafco up fcha volume to 

15 co,), Then £ drops of Popfor’e roagont vrere added and t"io contents 

were properly Biixad oy stirring with tlio lie In of a stirring rod, After 

proper inlying tie mixture wen titrated against 0,1 II, sodium iydroazido

solution to an orange yellow colour, The colour sequence is rod,

orange and follow, Ihc titration is oonploto wlicn reddish, orange gives 

place to yellow orange i,c. when there is no longer any red tinge 

(indicating that froo hydrochloric acid is neutralised}* Tlio curette
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reading was taken end free acidity was oalonlated in toms of go of 
W10 acid per 100 cc erf gastric contonto. It is inaccurate to express 

results as so many ce of ST/lO sodium hydroxide per cent though tho 

burette reading gave tho Yalues for 2T/10 sodium hydroxide, ho calico 

gastric juico does not contain sodium hydroxide. Shin l&ot notation, 

however, is, tmf ortunatoly, used Tory of ton oven in oomo ■ of the text­

books or mod leal literature. After tlioso results ore calculated, tho 

curves showing tho free acidity in co of >T/lO acid por cent against 

tine in hours can ho drawn*

(£) Dotomination of total
nflTlli*l I l.l ■l.-Wl —J ir—lll I*   nl^l II.■“ lMfc > ■■■ !■ *n 1.1. a i Ml - fill l ■ml- I .contonti

of Phanolphthaloin indicator method (Hawk and Ztorgoi-.i
“■"loo citTT

(1) Tmmalphthalein indicator ( 1 percent alcoholic colutiodpf

phonolphthalo in)

(2) 0*1 27, Sodium hydroxiclo solution 

Procedures

chon the end point in tho do tormina t i on of the free acidity 
content (method (a) above) was obtained, which wao shown by tho yellow 

orange colour and which indicated that the froo hydrochloric acid was 

neutralized, to tho osao .titration mixture now about 2-3 drops of 1 %, 

alcoholic solution of phonolphthaloin Indicator wore added and tlio 

titration was continued against 0,1 IT, sodium by clr oxide slut ion which 
was taken in' tho burette for tho method (a),till tlio faint pin!; colour* 

was obtained replacing the yellow colour of the titration mixture. Shio 

faint rink colour which was obtained should pore in t for about two minutec. 

This reading gave us tho neutralization point of the total c.c id it7 con­

tent, The "burette reading, frm the ooxrisncesnent of tho titxmtion for 
fx'oo acidity, was taken giving tho number of cc of 17/10 oodi'T.i hyclroxide 

reauired for neutralising all the total acidity content which rout trolly
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included the mom* of K/tQ ootllim .ijydrcrrifte required to noutrr.il t^ie
froo hydrooholoric? acid also* Haro &s&in the total acidity xr:\o calcu­
lated is tarns <£ e© of y/iQ issici noj? 100 oe of gastric c ont out o , fin; a - 

17 the cxfiryac abasing Idas total so laity in co ai1 U/lO acid par oont 

against tirso in hours arc drama*

(c) tX>to.mimt>!on af total eklorlfio pop.tent;

XSr tba uso of the nod If lad mthod.. of 'fnitohom-Vo^iard (Colo, 1940) 

i.gnf$ont.qt«-
(l) Oteaclard ollvor nitrate solution r/itli a c irony ta rsaacsthat 

1 oo of it oorreopondo to 1 mg* 01*
(c) Standard potaosim tiiiocyeiteito solution* Boomo? t:iioay:> 

natoo era isy^osoopio t"m c.tar4as*fl solution -ran prepare&
Yolinotrioally# with c. ©irenstk ouch that 1 co- of this
potassium thiocyapate solution correspnds to 1 cc of the £ standard silver nitrate osgLutian .

(3) Concentrated nitric acid (iWE.)

(4) Sfcrri© rsltM indicator (De-tuxo-ted oolution of fori"io emo-

niin sulphate}

gr-oofyhTet

1\70 oo of tl«3 ctrained ctoriao'n ©entente wora introdueod ";y nt.-rir; 

of m ootimld pipette into ssa evaporating cll&h* Shan m oneoon cC tCio 

Btca'lerf Oliver nitrate solution in c quantity <£ 10 co r.«r.;’-i.rod l>y 

noami of a yoluootrie §*©■„ pipetto; twrs esfided* to which riixtii’o a oq 

of concentrated nitric acid ware also acUscl* flito was stirred wall 

and t'10 whole niittne© tfaa nLlovocl to stand far about five niimtru, for 

tiio Oliver chloride to acc^osato, tfiioli bad boon jrocipitatcd in 

nr-ofioneo of utrong nitric acid*' Aftor tho ’silver cKLorido fad t-Vse 

a.ccroguto&f tho ecsoono of cilvor nitrate would hot he titrated vrifii 

oteMaiul tli&ooysnaie in tbs to'qootjso of iron olin indloa-tor* whlaSi would 

f;iyo a rod colour of ferrio thiocyanate toion tho lent ire,op of silver 

hoc t*ion prooipitated Iff tho tliioojmato. Siiroforo nftor t1>r ‘ir^uo a*4
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about 5 minutes allowed for tli© aggregation of silvor chloride, 1 co 

of saturated solution of tho ferric alura indicator was added to tlio 

whole mixture, which was then titrated with tlio standard thioqynaic coin 

-tion taken in a 5 co mieroburette until a pink colour xtvjj obtained 

which troo permanent for 15 seconds, Stirring too intcli vigorouoly was 

avoided oneo the fluid lias been timroughly mixed with tiio thio03m.uato 

added because vigorous stirring inoroacoa tlio surface of nliver chloride 

pud accelerates the clioappoorunco of tlio pink colour, She burette 

reading v/ao taken from which the amount of the thiocyanate roqturbd 

for tlio iiaiitralisaiion of the expose of tlio silvor nitrate wan knarai.

Ad the strongfUo of the thiocyanate and the silver nitrate solution v/oro 

Finch that one cc of tlio one vrm equivalent to mo co of tlio other, tho 

amount of silver nitrate used for procipitating ■ tlio cliloricloo in 

the ot coach contents was also easily calculate<1, Finally tho total 

chloride content in terms of eg, of chlorides per 100 00 of iho stomach 

contents wan found out? and the curvoo showing tho total cal or Mo 

content in mg# of cliloriclOB in 100 go of the stomach coutonto against 

tlio time in hours were drawn*

(&) Prooonco of lactio acid In the, story*,oh contontc;

iy the uao of Uffe.liaann10 tent (Harrison, 1949)

Raagents
(!) Offelmann*b roagont (prepared by treating 1 per cent solu­

tion of phenol with very dilute ferric chloride till the 

solution becomes coloured cm amethyst-violet),

Procedures

!£>10 gastric filtrate mm added da*op by drop to about 10 00 of 

1ST0Inarm’ b reagent token in a teat tubo till no further colour change 

tcoli place. If lactic acid was present in tho stomach contents a 

canary-yellon colour due to ferric lactate wee obtained instead of tho 

original violet colour of the reagent.



(e) Presence of occult .‘bloods

% the use of Bon?,id.lne yo.aotion (Burris on, (loo oit})

(1) 0.1 XI, sodium hydrcndLdo solution

(2) Pan?, id in© powder (pure grade quality)

(3) Glacial acetic acid

(4) Igrdrocen peroxide (ten voltsrno).

\ Erocoduro;

v At)out 3 so of g&strio fluid was token in a tont tuba taking care 
So include any rod or hrorm spooks -which loafeod like blood and it vac 

boiled, Aftor cooling* it was neutralised by moons ox 0.1 IT. jjodiua 

hydroxide, if acid, using litmus papar as external indicator. In 

another perfectly clean tost tube, a large knife-point of bensidinc was 

tefcon* to which. were, added 2-3 cc of glacial aootio acid, It urr.n 

shaken well to obtain a. saturated solution. If all bonsldinc van dis­

solved conplotely* a little r.ore t/ao added till after choking a. few 

spooks of undicoolTod 1301221 icl ino r/oro present. A fen? spooks of lin'd is-

solved bonsi&ino clo not intSrforo but if the solution is not saturated, 

tlio toot is not .00 sensitive* An equal volume of tfton volituos 11 liydro- 

Q<m pcroxi&o %?ae ccMod and shaken. iiic honsidino plus peronido. solu­

tion was v/atcJiod to see whether a green or blue colour clQVolopod owing 

to the tube not being rosily clean. Sono of ti<o suspension of tlio 

gnntrio fluid was added to tlio benzidine plus peroxide solution drop 

by drop, shaking after each addition and noting any colour change. If 

nooosorry an equal volume of ike suspension of the gastric fluid was 

added. A /green or bluo colour, v/liioh often dovoloped rstiior slowly* 

resulted if blood was present*

iiio benzidine reaction rany not succeed in suspensions containing

■ \;ao tlio necessity for no2’.trails Lay.froo hydrochloric acid* anti licnoc



If ihbtq is any rroduot of rod neat in the gastric contonto, the tost 

trill be positive apart from blood.

Tug benzidine is really too sensitive when applied to gastric 

contents. It nmt be mntionod hero, however, that positive results 

are very often obtains d will oil are probably due to tranna by the stomach 

tube,

(f} Presence .of muons (consistency);

’fliio is seen, if present, in the gastric conionto with naI:od«oye 

ojnainction9 which is readily recognized by its ropy appearance,

(g) freoeticoyof biles

"0:11c- may bo obvious from the nehed-eyp appearance, of course, with 

exception of casco xtIiotq the colour of ncnc of the articles of food­

stuffs tiienselveo night have interfered with the colour of the bile, if 

present in the stomach contonto, 1'Jie yollov-rleh or greenish colour of 

the bile if proeonl In the atGnash ccutouts is changed to bright green 

on allowing tho contents to stand for acme time. !Che green colour is 

duo to biliver&in, tM oil Jiao be on formed from bilirubin by tlio action 

of or^rgon of tho air on the latter.

If- Boldyra&f*s (1914) theory as to the e,tit cciat 1c regulation of 

gftotric acidity under normal conditions by the regurgitation of the 

alhalino material from tiio intestine, is accopied, then tlio presence of 

bile in the gastric juice does not possess t-ho necessary significance 

it has been accorded. It should bo pointed out, however1, that occaoim 

-ally the presence of bile is coon in normal gastric contents -which is 

duo to the regurgitailon.

(!i) Prononoo of starch;



HoBfitonts a -
(l) 11/50 iodine solution 

Procedure:--

To a for; drops of unfiltcrccl gastric contents taken in an evaporat­

ing dish If/GG iodine solution vrae added drop by drop and shaken* A 

blue eolouc d cn one trated starch* which might be in solution or enclosed 

in corn of tlio whit© lumps in suspension*

(i) Presence of reducing sugars:

Iftf the use of Bonediot*o teat(Hawk and Sergeizi (loo ait),},

Iloa^ontss-

(i) Benedict*n qualitative reagent (for sugar testing)

Procedure :■»

To 5 co. of th© Benedicts reagent (qualitative ) in a tost tube,

0 drops of $!i@ strained stomach contents wore added. 'ibo m:riis.’o taus 

boiled vigorously for two minutes and tho fluid was allotted to cool 

dorm spontanooualy ''(cooling true not Imatonod by immersion in cold waiori 

In tho presence of a reducing auger ill© entire body of tlio solution uno 

filled with a colloidal precipitate, which was either rad or yollo<j or 

green in colour, depending upon, tlio amount of tlio reducing sugar 

present.

In tlio presence of over 0.2 • 0.5 per cent of fcho re-clttoinc sugar 

like glucose, the preoipitato would fom quickly* If no reducing 

sugar Is present, the solution vro«M remain perfectly clear. "Jvcn 

vary snail quantities of tlio reducing sugar* Ixko glucose (0*1 nor cent) 

would yield precipitates of surprising balk with Benedict*g rongoni, 

and tlio positive* reaction for the reducing substance would be filling 

of tlio entire body of the solution with a precipitate, oo that tho 

oelution would bo cone opaque. Since tlio amount rather than tlio colour



of the precipitate has ho on raatl© the "basis of this toot, tliio teat

had the advantage of being applied ©Ton for the detection of snail
like glucose,

quantities of the reducing sugar^in the gastric contents, ao rondily 

in artificial light as in daylight,

(j) Presence of poptonoct

Py tho use of the Biuret Toot (Colo (loc cit)}

(i) i&moniwa. sulphate

(£) 40 per coat cotliio hydroxide solution 

(o} 1 por cent copper sulphate solution 

Procedure s

A few cc of tho gastric contents voro 'boiled in a toot tube#

Sono solid aw-ionium. sulphate was added and "boiled again, Unough of 

tho solid was add ad to saturate the solution, This raixture war; filter 

~od and tiio filtrate was used for the biuret toot, Tjiq peptones, if 

present in tho gastric contents, v;il"i non h© obtained in the filtrate 

above "bocanoe peptones are very solublo proteins of rather a low mole­

cular weight and tlioy arc tho only proteins not precipitated by full 

saturation with mmonitaa sulphate. In the filtrate which was obtained 

above tho presence of t5ia peptones, if present, was demonstrated by 

obtaining o, pink colour whon sono, 40 per cent sodium bydroxido and a 

drop of 1 per cent copper sulphate solution were added. It should ho 

noted that tlio biuret toot will not bo successfully obtainod, in “fan 

case, unless a largo amount of strong soda io used* Iho solution war 

saturated with ammonium sulphate, -which reacted with tho soda to fern 

sodium sulphate mid free aotionis* Any undoc onpooed ammonium sulphate 

would ro&ot with oopper oulphato to fora the complex (Cu ). OufOg.

HgO, thus provonting tho copper from reacting to give tho pink compound 

with the peptonoc.

(k) Prenonce of proteins
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the, use of the neta-phositioric acid tost (Dole (loo oit})

H oagentoa-
(1) BO percent solution of rao taphosp&or 1c acid 

Procedures

Pc a few co of tho gastric contents, a drop or two of 20 par cent 

colutlon of is®tapliosplaorio sold were added. 2bo proconcc of proteins 

vms indicated by the appearanco of a white precipitate which v®,o 

produood, when proteins v/ero present in tlio gastric contents.

((Hot© on the preparation of aotapIiODplioric acid eolation:-. The 

laotaphoopiiorio acid io -prepared cy aocaping a otic'-: of glacial pliospho- 

rio aoicl fron any loose mtter on the exterior, welching out rpi 

and diDOolTing this by crushing it in a nor tar vritli C cc of d is tilled 

water, 'Bio solution in stable for about 4 days• It is zioai effi­

cient when it lias he on Hade up for 0 to 24 hours. 25io fx’arhJ.y prepared 

solution is hrruly acid onoiygh to precipitate tlio proteins, "but nr tho 

.netapliosphorio acid {ZIPOg} ohatigos to orthophosphoric acid (JZpT’Or5 it 

boo ones efficient* to lose this property when tlio solution has coraploto 

-ly olmngod.))

(l) ?3easux-^nont of mol nines

Total voltaae of tlio stomach contents withdrawn on empty uicnach 

hotoro the toot sioal t/aa givon, in other v/ordo tlio eesriinaiion of tlio 

rcBidum with reenact to ito total volume, was deteminod by neaerrinc 

it ac citato ly in terms of cu’oio oontinotoro.

(h) Zhtamlnatian of tlio extracts in. t/ater of the articles of food:

25m 0triples of tlio articles of food in orm.ll quantities uoro orlrrn 

-ted in cold distilled T/ator ly tho usual methods of trituration with 

tho help of a nor tar and a poo tie and it r/ac then filtered till clour

filtrate was obtained.



4*7

This cold miter extract m>.o analysed qualitatively for the follow 

-ing constituentss-

(m) iProsonca of lactio acid 

{»} Proaoaco of starch.

(o) Presence of reducing eager

(p) Presence of peptones 

(h } Proceuco of proto inn*

Procedures

(n) Presence of lactic acids' * fcl*i»iiipii » i iir hi ■ t tih »nin»i i hi — . i uni i ii it-TiimuTtimi nrni Hi rm imnum.i.i'.i

Procedures-

The details of the xolhocl rro tho a one as in the ease of tho oxuni 

-nation of the gastric contents i*c* the method (c1,) above, with. tr~c 

except ion that the cold water extract is to 00 m-ibotiiutcc! for tuo 

gastric contents*

(n) Presence of starch:' ' lan'm «>»»■» t it" Tinnm - if—r -~i—rimm -—----------~*r muniT

Procedure 1-

2ba preoonoo of starch in tho 00M n/ater extract r/ari determined by 

the use of tho name pr occduro as dooesribecl in the 0000 of the ereojaina- 

tion of gastric contents i*e* th© aothocl (it) above* Hero tho cold- 

water extract before being filtered wa::. talcen iu tho Gvrqi ore ting dish 

instead of the mfiltorccl gastric contents*

(o) Presence of reducing sugar:

Procedures-

Ilero again the procedure folio rod for the dotorsiination of tho 

presence of the reducing sugar in tho filtered cold-water extract of tbo 

articles of food mu tiio oavn as in tho caso of tlio osaniimtion of the- 

stemach cententee by "the nee of tho lhnodiet‘0 test* which ic described 

in tho method (i) above.

(11) Proconoa off powtenan:

Procpfi.p?q; -

IP 10 filtered cold water extract of tho articles of the food-stuff0



Trao analysed qualitatively for tho presence of tho peptones, if any, 

contained in tiie orctraot, % zinking imo of the sarao nothcd oc vca used 

for tits omnination of tho ctanach contents, tlio details of tho proce- 

dura qS t/liicii have 'boon described. in (,j) above m 

(a) Preoenoo of nrotoinoi 

rrooaduros_*

rhe proto ins, if present, in tho filtered cold v#ator ortraoi of 

the articles of too foods tuffs, rroro tooted for qualitatively by foliar; 

-ins tlia sano procedure, which was used for tit© orcraninntian of too 

otcoacli contents, as doDcx'ibod in tho r.iotliod (k) above*

(0) "nm-mimtioB of the Banning of the articles of. f oocja

Saaploo of oor.xo of the articles of food wore ondLyoed ohonioally 

for tlio quantitative ootination of their oontonto so foltor/o:*- 
(r) Ivooituro content 

(o) Aeli content

(t) Proteins content

(u) Pat content

(v) OarholTyclrato content (by difference 5*

Procodi^oo:-

Proponent ion of a sa^mlo of tho article Of food;

Pron th© srticlon of food lii:o ‘TliicMi with nUk" or wI/nll Ileal” 

or '’Pull feast disk”, tho aliquot opj-iplon acre first props rod by taking 

the variouo conn tit5'onto in tho orroo proportion o,e aero oaten 'y tho 

subjects and then ly nixinc them troll in a, hanofjonoons forr, Other 

artieloo of food ~Mch wora solid in nature rroro also first converted 

into a hanogenoouo forn by ro:oporly oiling thcra in a mortar and c. 

peptic, hoforo they novo rioiffnod out for tho cnalyoia of their various 

constituents, Shasa analyses were jiiade in duplicate and the avoroco

vraa token.
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(r) l)a termination of the nolfitw.ro contents 

Pi' ocodure * -«iKiW»» w»'in»*«w rnimm- •»

Two gmc, of tl'io sample, of the article of tlio food, raiicli was 

prepared ac above, xmqre ighed out Tory accurately in a platinum

cruoiblo provided with a clooo-f it ting slip-in lid. Tm oanplo was

then partially dried on steam baili in tlio loosely-covered crucible, 

which \70-b later on 'placed in a dry-air oven at n temperature blightly 

ad) ore that-of boiling water* It was dried to e cone tan t weight,

talcing cr.re at tlio time of each. weighing that tlio crucible xrc-.n covered 

tightly T'iili the lid before taking out fron tho cron for weighing.

Jvaa the loon in weight, the mofetvrc content t-ao calculated in temc 

of g:te. per 100 grin of the sample of tlio article of food,

.toll contgnts

Pr oqo dvr o i ~

After the noistare content 

according to tlio procedure just 

oamo contents were usoct for the 

sparole, The contents thorofore

x/c.g determined from tho lose in weight 

doe or iPod above in tlio method (r), the 

determination of the aah content in tlio 

wore ignited very cautiouoly to atoid

epattering on a ‘burner, The 'burner v/ac removed while tho fnt, if any, 

contained in the sample of tlio article of tlie food, was "burning, '.dr n 

the flrno caught by %lm contorts had died out, complete ignition xro.o 

achieved, by keeping tlm crucible with tlio contents in a nufflo Tvxnc.oo 
at c- temper at arc not o:<oooclinc 55Q°o. Tho white ash obtained v/ac 

weighed very accurately reid t:io ask content was calculated in tosr.T- of 

gre, per 10:o gyu-. of the smulo 03? tho article of food,

(t) '/fticrnlnati on of the war oto inn content:

By the, use of the Kieldhhl*a method. (kathode of /aialyoio A. G.A. C»
“TaUf"

ttoarenta:-

(1) Connor sulphato (CUSO4.S H^O)

(2) Sulphuric acid concentrated pure (A.H.) 

(0) 40 per cent 0 oditrn 3byc?r oxide eolation
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(4) O.l II. Sulphuric acid

(5) 0,1 E. Solium lydroxide 

((?) Sletliyl rod indicator.

%roooflure:»»

Vory accurately vreicliad 0,7 gn. of tlio propcrod orxiplo itug takou 

iv. a digestion flask (Kjeldahl), to wliioh. ware added 10-SO oe of concen­

trated sulphuric acid and about 0.1 &z of copper sulpha to. llio flank

was placed in an inclined position and v/as heated below tho ho 11 in; 

point pf tho acid until frothing had ceased. She boat ?mo increased 

until the acid boiled briskly and tho digestion was carried out for a 

time after the mixture was colourless or nearly so or until the oxida­

tion trao oociplotocl. iMo operation ims perfoxmed in a fuming ckartbor.

Tho flash was allowed to cool and the coat onto wore vary cm’efully

transferred9 after diluting with about 100 co of anraonia-froo dintillod

v/atcr, to a distillation flash and all the washings of tho digestion

flash with totally about 100 cc amonia-froe distilled water -mro added

up to tJie contents in tlio distillation flask. A little coarse pu-iioo

stone vmc introduced into tho distillation flaolc# In ordor to prevent
bmp ins and a little more of a concentrated (40 per cent) eolation of

sodium, hydroxi&o than was nocossary to neutralise tho sulphuric acid*

•.•/as added very carefully by pouring it down on the oidoc of tho flank,

so that it did not nix at once with acid solution, in tlio distillation
the

In order to know whsthor/qpx\ntity of the sodium, hydro;dido-p*l

solution added vcao sufficient enough to remain in oxooas after neutra­

lization of tlio oulphuyio acid* Tran determined by having "chock" toots 

made previously to determine the volume of the sodium. I-ydro::ido col-.itiai 

necessary to neutral iz.er the voXutjo (soy 10 oo) of tins concentrated 

sulphuric acid used. Secondly a small piece of litmus paper was intro 

-dUQod into the cl is tillat ion flask prior to the adding of tho sodium 

hydroxide solution to tho distillation flask, to onouro tlio addition of 

an excess of tlio o odium hydroxide solution. A known volume i.r. no oe
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of ft standard (©*1 IT.) oulpjaurio acid solution to which wore added a

/
drop or two of matly red indicator imo taken in i ■xdadiv-inc fXe©lc’-dM

tli© solution rreo diluted to about 50 go with oxKjanda-fro© distilled 

water, About 7-8 cc of this diluted solution or standard acid.
v £

v/oro transferred to a catch-bulb which was attached b^iiopiiB of r:,

connect in;: tube to the receiving flask, 2ho distillation flask was

tboii connected to th© condoucor by mens of a safety-tub© (TQfoldnhl

connect inf; bulb). 2h© condoneer v/so do arranged that tiro del ivory

tubo passed into tJio receiving flack. Caro xma tnhon to ooo that t*io

end of the dolivory-tube reaoJiod beneath the surface of tlx© liquid in

the receiving flash. Edo delivery-tuba should bo of a largo calibre

in ardor to avoid the '’sucking back0 of tlio fluid. She content© of

the distillation flask woi’c very thorouglily missed by shtohing, whereupon

the litmus paper rrould bo turned blue indicating that the contenta in

the distillation flask had turned into an alkaline reaction, Ea

nirturo in the distillation flask mio then distilled until all c;s.ionia

had paooed over into the ooasured quantity of the standard acid, which

was indicated by tho fact that the volume of the nisrbur© in the distil- 
O.I.N. sulphuric acid solution was then titrated by means 

latiort flack had dirainiohod, about ono-Tialf. 33 ic pertly noutrnlis cd/cf

0.1 IT, sodium l^droi’ids solution and tbs burotto reading was noted.

The mtmbor of tho cubic eentme.tars of 0.1 IT. ood.iun hydroxide eolation 

used in tho titration was subtracted from tlio number of cubic centiroter 

-o of 0.1 IT. Dulphuric acid taken. The reminder wee equivalent to 

the number of the cubic centimetars of O.i if. sulphuric acid, neutrali­

zed by the ©saaonia evolved during distillation from tlio smoniun sulpha­

te formed by the action of the corioentrcvfcoi! sulphuric acid during 

digeation, no a result of tho conversion of tho various nitrogenou© 

bodies i.o, protoino present in tlio s ample erf the article of tho food­

stuff. % knowing that one cc of 0.1 II* sulphuric acid is equivalent

to 0.0014 go. of nitrogen, tlio total nitrogen content in terms of gels*



per 100 gn of the scsiplo of tho article of the food was calculated.

Th& nitrogen content tin® obtained was multiplied iy tho factor 5,7 

to obtain proteins content in toms of gran, nor 100 gn of the carrolo 

of the article of food, if tho food sample was of a vegetable '%rpo of 

product, while tho factor used for multiplying tho nitrogen content in 

tho samples of the articles of food which wore of an animal origin, was 

6,35, to obtain proto ins con tout in terms of gas, par 100 e?no of tho

oample of tl: 

factor used 

oalculaiion

lo f cods tuff « 

was 6,37, Ho

Hi oasc of xailk and raiBc products, the 

doubt, tlio usual factor employed for- tlio

of protein frees, tlio nitrogen content is 6,35 and is based

on tlio assumption that proteins contain on tho aver ago 16 per coni of

nitrogen* Sio special factor of 0,37 is used to calculate the proto in 

content from tho total nitrogen, in oaoa of the mill: and tho nillc 

products,' cinoo tlio principal protein constituents of nilk i,o, casein 

and luctalbisnin, contain about 15,7 per cent of nitrogen,
(u) Do termination of the fat content a

Hr tho use sf. tho aoxhlet method (Hawk: end Sorgo im (loc oit)) 

Hoagontss- 
(l) Zither pure 

ffrocoduroj-

Five gmo, of the prepared sample after accurately vToighing wore 

introduced into tlio fat-free extraction thimbles, and wore extracted 

with pvxe other for 3-0 hours in a soxhloi apparatus, tho extraction 

being carried until fresh portions of absolute other gave no further 

trace of extractive material. Using a safety water-bath, tho flask

containing the fat was he'&tesi. to a constant weight at a tonpoiraturo

bole?/ 100°c.

In case of samples of the articles 

milk, Adam* o paper-coil method vro/j used 

introduced into a small beaker end the

of food will eh wore liquid 

, About 0 oc of mile were 

accurate weight was quickly
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ascertained. A f at**zroo coil v/ao made to stand in tuo "uoaLcor end the 

coil t/ao rotated ty inclining the hooker* in order to linoton the oboorp 

-tion of the nilh. Scriocliatoly upon tho complete absorption of tho 
nilk* the coil xraa removed end again the weight of -tho beakor r/ao 

quickly' ascertained. 3b© difference in tho r/eiglito of tho Taoakor at 

tlio two weigMsge roprecented tho quantity of tho Milk abeorbac try tha 

coil. Mio o-oil was dried Tory ocrofiaiy at a temperature below I00°c 

end onriraoted it with ether. 2ho further procedure wan the sane as in, 

tho cone of the no tho d for the samples of the articles of food which 

wore solid.

In tease-- of the articles of food which wore eoni-solid e.g. white 

of tho egg, a long and a little wide strip of a fat *froe filter paper 

wan used instead of tho paper coll end tho accurately weighed quantity 

of tho egg-white was spread on tho atrip vory carefully and tlio otiip 

wars allowed to dry cor ofally at a temperature below 100°o« Xho fur tho.’ 

dotailo of the procedure were tlio oasao as described above for liquid 

oamnios of food*

finally* tlio fat content was ealculatod in oil cases in terns of 

gns• per 100 gno* of the sample of tho article of tho foodstuff.

(v) Betorrainat ion of tlio car bolsrclr ate contents

Hio corbohy dr atc content in the artiolco of the fooclotuff wan 

delermine d by difference only i„c. tlio oran total of trio moisture, fet, 

proteins end ash content v/ac subtracted* aoowaing that tho remaining 

wax. tlio csrbojbydre.io content present in tlio article of tho food,


