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INTRODUCTION 



In our OOWlVr ... egt'tabl •• are "'onl7 ~_.4 '7 

both .... ."taruaa aa4 Ilon ........ tarlan.. !he, are otteD. 

0"'" alOJlB with other food-atu.tt. Ub oar.ala aa4 

pd.... ..._tabl.. are a -Foe of .s.naral. 8D4 n t_s... 
1D the d let. A ng1llar OOl'18umptlon ot nll the vegetabl •• 

1a quite imposs1ble, otten onl.:v a few ... egetable. be_ 

• ,art of the 4aU7 _u. in moet t_111... In our oou.­

ntr7 the oOllewaptiOD of vegetabl... as toOd-etutf 18 only 

U7 p/dq(ADft'tla1 aepon au 1976) oo.pan4 to the reoo­

.lllied allowance. of 250 P/4U (Gopalaa 11&1. 1916). 

Root. and tu.ber. are oonawaed. .ore frequ_tl¥ thall 

sn- leat7 an4 other .e •• tabl •• due to 'heil" hiP'I"O-

4uot1cm. aval1abU1t" low ooat aD4 ... ,. atoragtt tacUlty 

(Ohaudhur.r 1967. SW_1rlathan 1977). '.tato, •••• '-,o".to, 

o .... ot, 7-, oolooaa1a and o ... a ..... are "he o-onl7 OO1'l8U­

Md root. and. tuera in ID41a. A balaaM4 d1et tor _ 

a4u.1t Ia81l .hould oontain 15 S of J'OO". and tuben pel' 

..., (topalea 11 iWr., 19'6). 

Roota aD4 tubal'll are "81'7 800d source ot •• rG' 

and provide h1&her _ount. ot oarbohydrate tbaa ~ 

other nutrient.. 8_. root Yegetaltl .. like oarrot 8114 

,ellow varieti8. of' 7- are "loh .1ft oarotene. 0 ...... U 

produ.ced and cone"" 1a larp _oant. in lAmLl.a, at 1 .. 

&lao a.nea aa aa .-".-n07 or tamino food in ,,1m •• of 

.areal shortage (Gopalan 11 Alt 1976). 
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In India among the variou root. an4 tube" potato 

top. in prOduotlO1'l, ar.a of cnal.t1vatloa and oOJ'l8amptlon. 

'lb. total _GUIlt of protein provided by pot_toe. 18 by no 

•• an. negligible, •• peolal~.v it larp _oat. are eaten 

(Cbaudh1lr)t 1961). 

The .weat-potato COIle. next to potato in produ.otion • 

... 14.. the ""Mr.. the lea.... ot ...... -Potato are h1ahl1 

ptritiou.a aa4 are uaed 88 a leaf,. vegtttabl. Sa ... pane 

ot India. ffhe ttl"". are alec uaed for the .... ld'actur. 

o:t 8taJ"oh an4 alCOhol. (CbautlbQrJ'. 1967). 

1_ 18 •• ot tbe important v.getabl.. Wlad in tro­

pical arena (Spllttetoesser, 19,.,6). ap.ol .. of &reate .. 

,,_ aa4. 81ctpbaa' toot ,.. an ... , ~ ___ ill 

Ind1a. S_ .,.01.. of 7. haY. acr141', and. oau.H ir­

r1tat10n to the ao.til an4 throat. 

Colooaala 18 another tubfl2" con8W1N ill ... parte 

fit tile oountry. The .08t oo.OJll.¥ ue4 ,ftpa:ratlon Sa 

ourry btl' poet oblp. ala. 0_ 'be ..... ft. t.der lea ••• 

ana petiole. are oooked like other green leafy .... tabl ••• 

a. tllb." of .oae 'V'arltl.. ha'V'e acrid!.,. which 1. 4\1. 

to the ph .... of n.e41.-1U. .".t81. of calc1 .. oXalate, 

wbioh OaD ~. 4eatroye4 b7 oookiDa 8D4 addition of aoid or 

t.-r1a4 (Ohaudhurl. 1961). 

Pare .'arch ot o_a",. 18 oaUe4 .. t.,iOGa and 18 

•• " .. 1. food in Kerala. 'l'he oalorifio v&1 .. of _a .. a 



, 
u Il.lab, but the prot.in is of low quallt7 (01&000 an4 

.,,01001a, 1978). 

llach york baa 'be. npone4 OIl the nutritive 'f"a1u.. 

of root_ &Ad tub.,. 1n raw fOft, but the em..... 1n ntl­

trient oo.poeltloa 1n the Gooke! recipe 1. aot aYallabl •• 

Oook1Dg br~ Obaagea la 41seatlbl1lty and palatlbl11t7 

of fo04 •• ,ulua and. ohi .. an 'he oomraon17 cone .... 

recipe. ot roots and tubers 1ft An4hra Pra4.eh (Monica, 

1976, unpub11ohed). 

Sinoe ~ and ohip. are ooamon17 OODa .... recl­

pe. 111 ADdhra Prat •• h, 8Il at'.pt haa 'beea JUde 1n the 

pre.ent stu47 to at8b4ar41.. the •• reoip.. aDd to f1n4 

out the chaIIaM ill proxlllate _'1tll_'a, .. b, tota1 

.taJ"oh, ..,.loae, rec!uc1ag and J'loa-re4uciD8 ...... and 

..,lue inhibitor. the •• reoipea were prepanA troa 

potato, 00100 .. 1&, ...... ...,ot ... o, ,... aD4 0 .......... 



· REVIEW OF LITERATURE 



!he 1Japortarlt root and tuber crote grown in our 

oountry are potato, ."e.t-pot •• f 0010_1a, .1- ........ ft. 

Ov1ag to theJ.r hish oaloritic 'Valu.e, low coat, hiah 11814 

ancl .'" availabillt", the,. constitute an 1I1po"_' it_ 

ot ... erl clay 41et in low 1aoa.e t_U1 •• ( Ohaudl1QZ'1, 1961) 

SWdla~ aDd Basu, 1971). Du.e to the shortage ot food, 

potato and .veet-potato produotlon as a au.be1dlar,J tood 

.., b.a8 b_ na118M fad 1nCl'h8e4 produotion 18 1"8_ 

..aM (1nd.lan COQDo11 of A61'lcul.tural a ... aroh, 1969). 

Root tUt4 tuber product 1011 in the "01'14 18 506.4 

ldJ~lcm toae (PhD, 1968). In .t.cd1a 1t 1. onll' U.Qt:' 

.illion 1;01\8 (SWaudaath_, 1972), btl" ~.6 .1111_ tou 

are ncara1Jtet 'to .eet the rt)'1'J.irneBt of roots and tuben 

lD a llalaDo04 41e' of the population (.opalan. 11 al, 1976). 

fteretor •• t.r,. ,rodllatlon of tuber. in the country lIhou14 

be improved to Me' tn. 1' ••• '0 ..... all. __ o ••• 

the vor14 product16n of potato an4 .... t-potato 1. 

1,. ... 84 111111011 tou rMpectlve17 (pAO, 1968). In our 

oountry potato 18 prod~oe4 1n abOttt •• 11.000 heotare., 

with aD aDD.al production of '9.9 peroent ot world pro­

duotion. 3.80t-pO""'0 18 prOduoed 1D abou.t 1.91 t 500 



, 
he.tare. with .. aufttlal. prOl1uct1on of 26.9 per ""_ 

world production (Ohaudhury, 1967). 

9II • .,t1., 
.l f804 habit 8U'Vel' o OAdaote4. by the Operat1on Re­

.... Group (1972) shoved that 'tile .. yerace JIOIlthl.7 COJ'l­

•• ,'loa ot .... tabl.. per peNon 1n the .tate or AD4bra 

P ... eh ltd IU.gJ:wr in urban ere .. than 1n rura1 a.:r-ed. 

!be work d one 1ft 'be '.1aagana :"eaion. o~ AA4bn. 

'Pradesh (Man,iea, 1976) and a 8u.rvay oOO4"o'.d by the tnter­

.. '1on!i~ D.".lop41eat a •• eeI'M Oentre PrOjeot. 1l.1'.A.U. 

(1911) .howed that IN_ an4 ehipa are ccaonl.J' O0D.8W1e4 

reoip~. of all theae root •• 

~he rUltrit'ftt composition of rotetoe8 varies. trOll 

r.glon tc reg1on. and alao aecording to tbf!> variety. Varl­

ous "ol",ea reported for p!"os!D!at. prinolple. in potAtO •• 

.... ..oS.sture 74.4 to 85 per cent, pJ"ota1nO.6 'to 2.17 per 

cent. fibre 0., to 2.1 per oent, aah 0.8 to 1.4 per oent 

_ wet •• 18bt bu18 and '.42 to 5.46 per oen' OIl 4rl' waight 

_ .. 18. fat 0.1 to 1.0 per cent. !be oarbob,ydrate oontent 

.&I'1ed tr_ 22.~ t.:J 22.9 pU oat (AJP1_an aD4 M111er, 

1911, MaoG111Te.ry, 195', DuokvoJWth, 1966, "uMhz"'"" aM 

Ir1ebnUlUi l't 1972. GOpalan d. Il, 1916). 

!be tota.l. etBl"ch waa anal.y'eecl b7 NUlY workel"8 and. 

it was touad to be 1 •• s (10.6 to 26.1 p •• oent) on w.' welch' 
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baat. than on dry weich' b8818 (12.2 to 28.4 pel' oent) 

(Appl... and MUleI'. 1911 J Ducltvorth.. 1966. soohocka 

ai al, 1974, PI .... and 019.000, 1976). The total sugar 

oontent f both reduoiDS and non-reducing, in potatloeS 

... aleo 81ntdie4 (Duokworth, 1966, Iritan1 an4 _nUt 

19". Irltaai ani .eller, 1977). !be ..,10.e content 

in potatoes... shown to vary fr_ 14 to 29 per c_t 

(Soehocka 11 ~ 1914, SiDek, 1913 aDA 1971). 

l'Jr'FJ.aS • __ '*,. gt ••• ":RUaSll 

Jroxiaate ooapoe1t1on of •••• t-potAto ... reported 

1»7 -.:r Yorke" _4 2. t alao '9'01"1_ ~~ "Varie',. to "Vari­

ety. MOisture oon'ent ... 60 to eo, protein 1.2 to ,.1, 

.. h 0.5 to 1.7. f1bre 0.5 to 1.7, tat 0.7 to 1.7 and oarbo­

"J'drate 2'1.9 to 31.4 pel" oent (nett, 1911, Ohattt1814, 

1954, Duokworth, 1966, Puroell .t1 al. 1972, y.._ ... 
'.ai, 1975. Purcell &1 ... 1976. Gopalaa U. al, 1976). 

total am,rlaee oOllt.n'i .12'.8 reported to be 10 to 20.0 

per ef!l'lt < .... __ ., Petdro.M' 1976). Work was done 01\ 

total and b(.\th re4\1cing e.nd non-nducilSC easar. (Kiatt, 

1911, Balls, 1948, Oaaoan ~ ~oueph, 1965. D"okworth,1966). 

~he E\CI'ldlty ~ eolooucie. 1tJ ettributP.4 to the pre­

•• 0. of aoloular orystala ot oaloa- oxalate (Chaudhury, 

1967). Prox1lla'. cOIPpoeit1nn of co, ()(~1a 'Varied free 

Yar1ety to variety. Mo1Bturu conttm.t; 18 54 to a" protein 

0.5 to " aah 0.9 to 1.', tlb~ 0.4 to ,. tat 0.1 to 0.6 

.. oarbob7QJtat. to be 21.1 tG 22.1 per oent (Daokworth, 
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1966. Oopal.a1l IS ",,1916, Pred:rlc IS JW.. 1976). 

The total sterch content in 00100 .. 1& ... ,0 to 

15.5 pen' cent (DuokwoHh. 1966, Purcell Il, M. 1916) • 

. Ulyloac oontont YarJ.efJ 11·0.11 16.01 to 20.~5 ptIl" oen' 

(t·u.x."'oell I~ IJ., 1976). Total sugar oontent varied troa 

0.2 to 1.01 ,.1' "ft~ (Duckworth, 1966). !he 1'$1.:.1". 

-',11M. inhi~1toT' 11~t1.'{'1t.Y in C01.'lUflSia VaB 6.65 .. 

and r~ooyer:.r Wall '1 per oent. 001008818 ... tOlUl4 to 

oontain water-eoluble 8ub.'anoee watch iahibit 8all­

'f'ar5' .. ,1 ""~. The $.nbj.b1tc):" '.8 not 41alyeabl ••• 'abl.. 

to bolling temperature an4 18 ,...lpttabl. ~y the usual 

prot.1ft preoipitant. (Jar.,. bo, 1910). 

!hft i)J'o:s:1JM.t. prinoiple. Of' ,.. .... aaa1.Ja". 

the ao1.tv,.re OOI\".1\t "luted :f:rtD 54 to a7. protein 1 to 

14, ash 1 '0 1.,. 11l)re 0.4 t\) 1.5. :fat V.l. to 2.10 eat 

oarboh:rdl"ntee lfere18.4 per 0 ... ..1"t (nett, 1911, a ..... ', 

196'. l'}uokwortL, 1906, l)aq_ua,r aDd Ou, J.916,Spllttetoe8-

•• r. 1976. Gopalan ,,1; ra;:.. 19",,6. Claooo and. Appolca1a. 

1":)78 ). 

ft. .".rch COIl tent in .r- vari. f... 4' to 10.9 

pel' oent (Klett, 1911, l)\lok:1ronh, 1.965, ClaooQ aDd _po-

1_1. t 1978). The total. .u.sa:!' reponed: in na 18 2.2' 

I)er o.l\t (rteltt. 1911). 
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'RU1al __ ",. " QUMD' 

ft_ proximate pJlinclpled in tlui tu.'ber .en ...:L.Yeecl 

hI' II8JlI' "orten.. The aoi.'ue oonteut TU'led from 50 to 

74 f prote:L'1 0.5 to 0.1 OIl liM' v$idf.';rt baeia ami , - 41'7 

.... ight )uia, &.1h 0.5 to 1.0, tlbn 0.6 t ... 4.66, tat 0.1 

to o. T and oa;rbohy4rate 38.7 per CGnt (Duok_orth, 19661 

GoJalan .t1.alt., 1976. Yech _u en •• , l'i17. C1&ooo aad 

Ap,ol~1!lef 1918). 

stwaiea en tO~al staren conten~ in. 0688 ... rev.­

al. ... tiM' it 'Y .... ·iDft fr{'!£ SO to 88.4 per c&nt (D..aorth, 

1966. Caeca <l.1:-s1 AJ;:.pol.oni.a. 19'18). 

"&GOb \ 1.')5'1 J Ob •• ned that theft 1s flO oheaae in 

.. be t(,.tal r.&i1:rogGn oo;utent 1l. pota1iooa non at-eGr bo11-

1DC. Ohaw1.b.uri At. ii.1... (196,) atw1te4 'h. enee", o~ try­

:tac. bakiDc, and ",&iltiW*, ~ th. r .. u.tl'i·tli .... val,\le of pota­

toea alld fOUDd 'nat .. aoiatuz'. ~ tat-tn& b_1e tbere 

i.e no oh~. in 'bit ash oont ... , bu.t the _. PJ.'"ot.,1n oon­

tent ellgh1ol¥ ebaDpd 'by oanning tllt»1 1>1' othor Me 'hod •• 

Sp11ttetot'ul!fJer (19'16) reported. "f'Wl l.cw n.t prot.,in ut1-

l1ae,tlon t~r potato atuoh a4 _,,108e. Jlta4.r ea4 Mul.l.er 

(1917) found that tn. ond. 1.1pi.d eontent ot pota.,,;,ea 

... .~1.t1c_:'1., 1 ... 1"_ .. ,. all _'hod. ef eoOld",. III 

Dotled pota~o~8 the 1088 YaG the loas. au4 there ... .0 



, 
alteratlon in the tatty acid co.position after oookiag. 

fa. ... a.rell and 4ex'l'in oontmt of 't\oiLHI" were tOWld 

~o l~l •• noe the te1:1;tU"31 sn4 or~"a.'l'jolttptl(1 ,iirQPcrii8. tit 

the taMra dl1.., to til" !11g!1 .,,'hl" bin41Aa oepaci ty eat 

'beu In'eraetion with eaoh other an4 otil&~ tood 0 __ '1-

tuente (Gal~ks1a. 1971). 

Cook1ag quality ot the potato 1. baaed on the dr.y 

_tt.r content of tDe po·cato. '111 • .;"14 ot ,0t&1;0 oh1p • 

... aor. "a_ "he d'-I •• :'tel' cOAtrent was niah (0Jrd. •••• 

1972). 

file oolov of 1).'ato oll1 •• ".. OOl"Hh:'." wi 'h H­

a1le11lg •• pr eoaten' ot the 'tuber. w . .ght OlllA.¢NJI' chip. 

Y~l"e ()ntain~ when the reduolne su.g8l" O()At.&r.t lld 1 Jer 

CCl!t pnd NUl colour VM too aaR with lower val_ ( Thor­

ni""t? t 1'942). 

Yh.. sp.uS.i'iu gra" i ty ~ ti'l~ potato l.t'"D~ tr.nll14 to in­

tlut't"" t." ab.,,;rpt:to'tJ :.n -;ft~ ,re'Pe;~1'\t1.m'\ of ellt .... 

lat ab601~);·tl.® J.ac~e;E$r~i 'l'tt~; "l~~y'"~~(!lt~ ill .pec1tlo gravitY' 

.. nu Db. (fulnkc.1. u. ... , 1951, Job.ft.Oft, 195<1). 

the protein COfl1iS:;t .~.f ~ ...... ~t;-)·ot~,t~ ~'!. ~ to '.5 
per cent and tt.Gl'e \faa no eilllit~.QMt d,t.tterftDoe fteIl att­

er oook1Dg (tIe,,,o1>, 19!17). ZhlJrf' tiel! !!:;.J"~'e<! e!otteniag o~ 
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'be flesh aDd lBcre... in the .. ecta... of .... \-pot.to 

on boiling. During bOl1lD« a part of the -'arch 18 tra­

_tormed to d.extrin aM. sucrose, thu 1t alte ... ~ .".­

rob- .o1eture ratio and incr ..... mal'oe. oonYeraion. 

whioh i8 reap0881ble tor cona1at.noy 8Il4 ... e ••••• 
Q.-

In oookial ... e"-potatoes there ... a ~ke4 iDor.... 1a 

Jle4uo1a8 suaar a1I4 aal.tos. oontent and,d.ere •• 1D aloo­

hol and insoluble 80lida (Jaoob, 1957). 

!h. quality ohaas.. 1a .... '-potato.. were ob­

•• "" by Hoover and Hartl_ (1967) after .5 .1Ilu." •• 

eook1as at 11°0. Inoreased maltoae content in oooked 

.. eet-potato provide. a rellable ga148 to the oonver­

sion t1me ne .. Beary tor the prOdllction of hl8b qu:u.t7 

flak •• (De.bald, 1968, 1969). 

DuriDg oooltiag a ~ ....... t of .'arch _4 dex­

trin ia available tor hl'drol~f.1e by aaylaae thus in­

oreae1Dg the oonver.ion proo... (h1b.u,... 1977). 

8arban 11 al, (1975) toUDd an iDoreas. ir1 .UCU' 

and. 4eO'Naae 1ft staroh and total 801148 ot s .. et-potatoe. 

atter blaDohiDg tor ,0 minut.. aDd the" ... incre ... 

ill total 80114. after bakiDg. 

~r811oi. 11 al, (1975) obe.ned a 8l1gbt incn ... 

in the prot.in content or yam after oookins. Splitt.-
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toe ••• r (1976) _tudled the protein an4 total. ..sao ac14 

oontent be:tore and after oooking the.,... then ... 

.. 10_ of DOD-prot.1n n,i tropn after boUS.a (25 '0 59 

,er o811t) but tbere .U DO change in the nitrosen of 

proteiD Origin of the ,_. 



MATERIALS AND METHODS 



IAfPIAleI AIm METHODI 

III the present study ooanOl'll.1 consumed reol,.. 

ehipa and Pg1y11 of potato, 8veet-potato, Y" f 0010-

0 .. 1. aacl __ aft ".... ."andarclin4 acoOl"d 1ng to the 

.. thod reported. by r4onloa (1976). the reo1,.. were ana­

l.7e84 tor • 

• ) !he proximate prino1pl .. , (proteln, .. h. 

aoiatUl'e, fibre. aa4 totnl oarbOhyclrate). 

'b) Total ataJ'oh. 

0) Am3108e • 

.. )1. ........... 1i000-nduoinC ....... 

• ) ..,laa. inhibitor. 

ft.e taNn .... H obtain" tJtoa the 100&1 .... "a'b1 • 

.art.t tor tbe pre.ent .tu4y. 

It_MliI. nAY'" 
1""1 aa4 ohip. with potato, .... t-potato. ,.a. 

00100 .. 1., aDd 0 ...... were atan4uc11Ncl (ApplD41x-I). 

GbII£oal ADllyei •• 
The ., ...... iee4 reoip'. were ana11aed with raw tubere 

tor pru1aat. prinolpl. ••• U71o .. , total .t&roll, re4u-

oSac _4 DOft-n4uclr1c aucar ..... ..,1aae inhibitor. 



'0.. ohea.t.oel. ana1,y.1a .... _pl.e. were dried and 

powdered tinely b,f an e1ectrio grinder. The ohip. vere 

uled at 1'0011 tempera:tun and powdered. la:J.u.l (81 .. 

• 1 th ac14e4 •• t.r) .... alao dried aacl Bl"ound into tine 

powder. 

The ao18tUft oemteat ... eetJ.uted 1D all the •• -

.. le. 'b7 aD 1a.tre.-re4 aolstu.re bal .. o. ASh an4 tibn 

"en .. t1rraated by the .'an4ard (AOAC. 1965) _tboa. 

!'at .a8 .. tiaate4 '7 ,be SOXhele. ..thod in all the 

.... 1 •• (AOAC, 1965). Protein VBII •• ttaateet. by 0010-

riaetr10 •• thod in all the aampl.. (Alen, 1955). 

(AppeD41x lI- V). 

a.lIIl ..... • 

It W8.8 ".t.:nained by a etandar4 prooedure 1H&H4 

on ooloU.J" 4eftlopaeat with iodiDe ad ~t of 

the colour tranamittanoe at 600 lUI (Bba"aohU7&. 1968). 

(Appea41x-VI) • 

lda.Sin ~ ~2~aJ.· ,tara. a 

fhi. vas done tty the Haaa1d end ... teu. (196') 

_thOd. Soluble HBar-t.... 801ut100 18 'nat_ vi th 

perohlorl0 acid for liberating starch. Tbe tntenalt, 

ot colour developed due to the addition ot anthrOne 1. 
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4.ten1aec1 co1oriaetrloal1,. (Appea41s.-VII). 

'!he .. t1Jlat1oa.ea cI __ ", the ........ A.A.C.O. 

_th04 (1975) aDd oompa... _ .. fd IIalt .. pel' 100 _ 

at sampl. (Appea4lx-VIII .. IX). 

!he Jaff •• (191') ... '!lata... ued. £or all the 

...,1... (A.ppen4u-X). 



~'&:aa::a L "'~ ,~~ ... - --~. '_-'-""-"""' __ 111111~ 

~ t..~ t" Yl • ...,.'7'. .. .'&t,.f: ,r.:~ \_ '\,.,.;. .... ./, . 
r 
'j' Fl~·iDERJ·~I1l~~~>·-::JO o~a 

. ",i ____ ... -.,,~-.. ""'WI~-.,.'"U,.-- ....... ..; ... ~ .. ____ .J 

RESULTS AND DISCUSSION 



IBIJlLfS Arm PISgygSIgI 

!wo oOlDllGlll,y OODSWled reol... of tuMr. in An4hft 

,.. ...... IMal .... chip •• ThMe tvo r801p •• a:n 

.' ....... 18 ........ 1,. .. tor their nutrient OOIDpoe1tloa. 

Amount ot water absorbed. t1lle taltea for 
boil'.« aDd prepartng the recip ••• ith 
4Ut.rent tuben. 

Initial Vater ab.or- ~ ... TiM ·.ish' be4 b, the take tak_ t. 
ta'- of , _ _ be tor COO~ ttlbeS' _.11- the_IID+ 

(8) (111) t:L) (1IlJl) 
• 

_11 ___ 
..... 1 AI. ___ ..... __ 18,,, __ ,.,, 

t 
. _u __ · ___ n. _ .. _, ... __ 

Jotato 
(IOlaD .. tuber08U8) 50 10 10 20 

...... -potato 
(Ipo.e. be,.,. lea) 50 12 10 15 

00100.1& 
(C.B.ou.leata.L) 50 6 10 22 

,-
(A..o~h3bal-.0.,.-1. u> 50 12 l' 20 

caaa ••• 
( ... !hot •• oulea".) 50 • 12 15 

+1 O1lp (200 ml) of lU1PU. 



fte 4at. Bi"en in tab1e-I .h.... that Sa the pre. 

paration. of 'Sll,Wm with tt.ilHt1:'8 ..... ter ab.orpt1cm 18 1 ••• 

m the 0 .. 8 of 001~881& aa4 .. __ at ... _ thOQgh the 

'1M takea tor boiling the tuber 18 .... tor all the tu-

ben. Ia the peparatlon of 1!I'UlI. oolooaala took 

... t1ae than other tuber •• 

tho d1ftereno. in tbe -,d.ebt, time aa4 t .... ratur. 

of ""7188 the ohlpe of 41ftereat tube... 1ft refin_ ,..0-
.... ut 011 18 gi"_ til table-II. 

IIiLI - I" Ie oeD' 1088 of weight. y1.14, tiM .. 4 t.., ••• ture reqUired tor trying chip. of 
41ft.rent tl.lber •• 

• 

(0/0) 
•• n __ • ___ IT.." lU •• , ... __ ......... , •••••••••• 1 ........ __ •••••• _ •• '_._. __ ... _111111 •• 

Potato 

aw •• t­
Potate 

00100 .. 1& 

y-

OU .... 

,0 

50 

50 
,0 
,0 

4' 
., 
4' 
50 

.. , 

40 ", 25-.-5 
26 

29 27-,0 ,-4 
14 25-,0 5 

46 "-'7 , 

" 25-27 .. 
__ ............. .. 
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lb. ........... l._ of •• lPt due to try1Dc ... 

.... in .1- ad _eaft and 1B8. 1n potato chip.. The" 

was no varla"101l 10 time ,at_ tor tl7'1B8. exo." to ... 

oolooasia ohip.. The f~71B1 ' ...... ture. and 71eld ot 

ohip ... as the ••• tor all the tuben. Ohip. with ewe­

... -potato .ere or18p 14 'h1a tour .!.nute. at 8SoC 'but 

S .... er aDd Hanon (1967) reported thnt criep t1akea ".r. 

obtained .t7500 atter oooking for 10 mtftut... !be hl­

I!}.tItI ...... rature ue.4 1a the ,rea_t etu,. a1ch' h ..... 

........ tbe eooJd.na ,s.-. 
_al78U of the proxi_t. oOllpoalt1c:m of n01,.. 

&lOllS with raw tu.ben wu dOD. aD4 the "edts are 

elv- in table-III. 



Pea-oat... ...._ tioa of proslaat. prlllel­
p1ew of 41tt.reat tuber. betor. eD4 atte .. 
oooklJlC. 

'I CI' 

1. I ... ' • . )- ,,6.0 0." 
.) PI' •• 82.2+ 0." 
.) Chip. 61.2 0.48 

2 • .. ·S::IISASI 
.) .. 68.0 0.46 
b) awe 14.6+ 0.52 
.) Obip. 66., 0.52 ,_ QdQlUia 
a)Rav 64.0 0.&1 
b) IllMa 18.0+ 0.9' 
.) Ohi •• .,.6 1.10 

4. lIa 
.)a •• TO.O 0." 
b) Iw. 74.4+ 0.41 
.) Chip. 40.1 0.6, 

,. gill .. 
a)_ 74.0 0.46 
.. ) llhll eo.2+ 0.54 .) Chi,. 61.6 0.11 

Pro­
,i.1>" Pat tela 

1.21 0.10 2.07 

0.61 4.50 1.16 
1.00 16.08+ 1.86 

0.99 0.09 1.48 
0.89 4.10 1 •• 
0.84 14.56+ 1 •• 

2.'1 0.10 2.', 
1.21 6.20 2.41 
1.62 .,.00+ 2.01 

1.20 0.09 1.25 
0.84 4.70 0.94 
1.10 19.80· 0.94 

1.20 0.10 1.70 
0.91 4.20 1.49 
0." 16.10+ 1..48 

20.26 

18.82 

19-" 

IS." 
,0.02 
16.64 

~.1' 
21.25 
26.61 

27.01 
19.10 
21.44 

22.54 
1,.00 
20 •• 
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the lIOieture. fibre t fat end protein conteats o~ 

:raw potatoea ObSe"84 111 the pre_., et., ue the a .. 

.. 'he yaluea llPorie4 (l:elt', 1911, Duckworth. 1966, 

Gopal_ .t.1 Al, 1916. Mend,. atl4 hller .11 &Jr.. 1911). 

lab. oontent ie lover thu the •• 1". reponed ( ... e ... 

1912) and the oar'bohydrat. oonten't 18 also lower thaa 

tbe ... 81ue Ob""84 \7 Gopalan 11.A1. (1976). Thougb 

there 18 alight ob.aDge 1.11 the Du1;rJ.ent composition aft.r 

cooking the l!Y:lMl _d ch1,., it is not 8igaltlcant17 

41ft.rent (Jaoob, 1957, Cbau4hurl, 1967) 8XOep' tor .01-

.~ur .... tat content. 

In the preparation ot 2-*_. ta.bf':t"e are boUed. 

tirat 1n vater. Wat~r 18 alBO added while cookiDB. 

th1e 1I1gh" caWie aa increase in ttl. llo1.tu,re oontent of 

the tuber.. In the cae. of ohip. there 1. • deore... 1ft 

lJOu,u,re oontent and an increaae in fat oont_", "hloh 

mQ be due to the deep fat tl"7iDa wae4 tor .he pre ..... tlOl'h 

ftle ,roxl-.'. ooapoal t1_ fit raw ...... ...,ot_"o 1a 

.'.1181' to the J'O'porte4 ..-.1" •• (Celtt:, 1911, ~aQG111v-

1Ii",r, 195;, (.mat'tl'leld. 1954, Vall ... "nil, 1954, 

Duokworth. 1966, Young and T.&1, 1916, Gepa1a ..... 

1916). 10 the Ode of lQ1,ua and ohlp. there ... a aigDitl­

cant in.e ... 1D. aaoiatue and tat e?n:tt!mt ".peo1;1 ... 1.1. 



There vas no ohaa8e in other nutrients as observod by 

Jacob (1957). 

In oolo~asia and 7" the proxiB8t. compoalt1on 

in the h.V tuber vas ...... reported (Xeitt, 1911. 

Couraey, 196,. Duckworth, 1966. Baquar and Oke, 1976, 

..,al.aIl U. al. 1976. S,11ttotoe8ser, ].976, Fredrio 11 

al, 1977, Oiaooo and APpolon1a, 1978) except for oarbo­

h¥4rat. t whioh vas bitIh.r thaD "h. Yal.u. reported bY' Go­

,alan Ai~, (1976). In th$ ca8. of other tuber. ~h.re 

1. .. signifioant increase in 1;he solstuze content of 

2ul"§~ and the fat cont~nt ~t ch1ps • 

• 1' nutrteDta weI'. ob •• rYe4. 

!h. protftin oontent ot 0 ...... & 18 higher than the ft].... ob •• ned by Duckworth (1966), but the carbob.;rdrat. 

cont_t 1. lower tbal'l the .alo... observed by Gopa1an t1 

... (1976). other nutrient. are the ...... the .alo. •• 

reported (Duckworth. 1966, Gopalan a1AL. 1976. Yeoh and 

Chew, 1977, 01&000 ad Appolonia. 1978). There wu no 

change in the proximate oomposition even att.r cooking, 

except for mOiature oontent. in ?~iIi and tat oontent 

in chip., WJl.lch are atgaif 1oan"ly higher. 

fh. total starch, aaylo ••• redu.cinc afIl non-reduo1-

DC _ar contents wer8 eut1ma:tod., and th.e resu.lts are 

.1.,... in tabl.e - IV. 
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1&1111 - II' P.reeDt... of parch t ..,.10", !'et\loiDC, 
and non-reducing lJUgar oontent. of differe-
nt tuben before .. at,,_ ooot1 ... 

Starch .,1OM Re4ao1Da lfOll-Jl84a-
fu1ter 9qar o1q -.. 
1. poiua 

a) a_ 20.60 18.20 0.14 0.14 
') 111_ 16.24 20.18 0.14 0.14 
0) Ob1p. 16.70 24.95 0.20 0.79 

2. 1I11l:Ju.tg 
.) - 26.64 2'.45 0.22 1.96 
'b) b3.IIB 24.56 26." 0.30 2.10 
0) Oblp. 20.60 27.92 0.41 2.2, ,. "RIaI •• M 
.. ) Ita" ,0.24 17.10 0.28 0.2' 
b) 1.1;&'11. 27.OC. 19.19 (1.20 0.25 
0) Chip. 29.50 19 •• O.~ 0.', 

4 • .IIa 
.) ... 26.15 10.15 O.u 0." 
b)~ 21.01 1,.62 0.11 0.31 
0) Chip. 20.40 16.26 0.2' 0.68 ,. III .. 
a) Raw 27.92 16.26 0.18 1.10 

b) 11I~1I11 20.10 18.45 0.19 1.24 
0) Chip 2,.00 17.85 Qi.21 1.68 
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In all the tuben 'here... a 480ft... in .'aroh 

oanted and 8ft acre... in ~loae t re4t.loiaa .,,81' _4 

aon-reduo1fta eucar alter oooking but the ohaDC. 18 not 

.1p1t'lo8llt18 41:t:terent. Cooking JDak.. the _tarob .",aU­

able :tor en.,.. h,yd.rolY81e. Thi. -&7 b. tbe reuon tor 

the .11gbt inoN .. e in the ..,.10.. oOllte' of ttlbere 

atter ooot1Da .. observed by tlal1n8ka7a (1917). The 

reduo1D8 agger aDd DOD-re4UC!nc _81' content of the .... 

pot.'_ oba."8d in tb. present .tucty are lower thaa 

til. "'ala .. 0.8rv_ b7 Irltaal and RUMll, (197') .11"1-

'aD1 an4 weUer (1977). 

starob and 811110.. ooatent are the _._ .. the 

valu •• reponed (Appolon1a aDd M1l1er, 1911, DUCQorthh. 

1966. Ma_ aa4 01aooo, 1976. 3OGhoka.l1.11.. 1974) and 

the .."loee cont_t 18 wi ttl ill the r.... of yalu. repo­

"eel (Sla •• , 197' and 1971. SOOhoeka d. Al. 1914). tta. • 

... a .!pitiaan" inor .... in recluo1Dc aD4 1l000-nduOsac 

aaser in the oaee of pot_to ohlp.. Thornton (1942) 0.­
•• necl clark oolour chip. 1:t the l"e4u.oUC ....-r oon'.' 

was low but in the pr.8.' _'\&4fT. .... .. 'hoap the .... du-

0 .......... oont., ... 10v, tbe colour ot the ohip .. .. 

not .0 d .. k. 

The" ..... 1p1t1oant incnase in. non-redu.oina 

....... atter cooking tb ..... t-potatoe.. lacob (1957) 

ale. ON8"" •• S_ilaa- 11'1..... ill nOl'1~d.o1DC .qal'tl 



att.r oook1rlc. the ..,10.. OQll\ea.". of raw .... ' ,ot.,o 
obe.rved in the pre •• nt atua,. .... b1&hel' tIlaa the Ya1u. •• 

repon" '1' ...... aa4 Pedro U ...... (1916). 

file _tanh conteat of 0010_1&, ,... u4 the ..,. 

loa. o_t •• t of 0010c .. 1& 0""""_ 1ft 'he , ... a.' .t....,. 
are v1thln the raaa. Of .... 111 •• r.,ort84 (bit., 19U, 

DllobonA. 1"', Puo.u 11 Al. 1972,- Otaooo and AI,olo­

ala, 1911). 

the .'areh oODt •• , OIl a_a .... 01» •• "_ 1D the ,ft­
•• nt .,u, 1. t_ lower thea th. 'ftla •• "pen" (Dad­

"orth, 1966, 01aooo and ,,»,olOftla, 1918). 'lhe reduo1llc 

_. __ 'a' 18 ........... Sa.; the pre ... ' .t...., oa 41'7 

"iab' bub .. 1. 10wel" ,baa the rep ... e4 'f'alu. ••• hi_ 
are expr •• ..a Oft a fre.h .e18bt ~ .. 1a. 

a. p.r_tap ~ ..,~. lablb1tloa wu anal.re­

SA aU. the taMn before ... anel' ooold.act aa4 tb. re­

.1&1,. are aiven 1ft ' ..... 1.-1'. 
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lillY -I' ".l'eetage .,,1M. 1nhtbl tloa Sa 4Ut.rent 
tubers before and atter oookins. 

Tuber JIal." •• "1- Am,J'laa. pH of the 
...... h>_ inhibition subatnt. 
the • ..,le. 

(S) (0/0) 

1. lUIS. 
a) Raw 0.402 4.8 7.00 
tt) il.lMll 0.40, 4.1 1aOO 
0) Ohi,. O.~ 4.5 7.00 

2. bllS:al1idl 
a)ap 0.41' '.1 7.00 
b) Pul,MI 0.414 ,.6 7.00 
.) Obi,. 0.414 '.6 7.00 , . i2g;J.UIII.. 
• ) aa. 0.31)0 7.0 7.00 
'b) la.1MP 0.381 6.9 1.00 
0) Chi,. 0.381 6.9 7.00 

4. lIa 
.) Raw 0.'18 1.2 7.00 
b) blMJi 0.'78 7."1- 1.00 
o} CbJ.p. 0.319 7.1 1.00 

5- ge ... 
a) Ia. 0.416 '.4 7.00 
'b) 1&11111 0.411 ,., 1.00 
.) Chi,. 0.411 ,., - '.4 7.00 

1taa481"d pure .'tarob. 0.450 -- 6.80 



g ·0 

PER-C.EN"I AM"Il-AS" INHIBITION IN t)lFt=ERGNT 

TU'P>E. RS 'BE FOR.E J\N D AFiE ReDo ~\N~ . 

SP C 

-rUBER.S 

p .. P~ SP. s,~ ~, C 2 c.~~Ow.1 
y .. y~ , Co.... C~~L . 

o ft.,A\rJ' 

• c.oo~~~· 
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!'he 4ata pre.enteel 1D ta.b~e -V .how that the &a_t 

of M1 to •• releaaed trom 'the tuber 18 1 •• 8 in the .... of 

00100&81& aDd 7am ooapared to other tuber.. TIlle _" ... 

dRe to the preeeno. of ..,_. inhib1tor. There .... 7 

per o.ftt ..,.1aee 1nhibition in colooaaia aa4 ,_ (.ftg.l) 

will. 18 higher Oompded to tbe other tQ.here. There ... 

no cb._e ill Mal.toa. oontent or 1D ..,.1u. 1nh1bltlO1l 

ob •• "84 nen aft~,.. cook1.ng. The 6fQ'l.aee inb1b1 tor .., 

,. • h •• t etabl. oOll»ouncl .. that ONe"" '" lfaft.J"8Il 

Rao (1978) .In 00100881.. 'lb. per out 1Ilhlbltion in 

00100a81& ob"ned in t~.fl pre.eDt etw1y 18 in aoool"4anoe 

v1 th thf) va.lu.. reporie4 by SaJ'a,J8Ila laO (1970). 



SUMMARY AND CONCLUSION 



Root. aDd tub." are o_only c .......... ts,1tlea. 

Due to thelr 8887 aYallabl11t.v _4 low coat tha.t "eoOMS 

p~ of the daily .ena 1a 88Q1 taallln.. A aarve7 con-

4uote4 1rl AM.hra Pradesh had 8howtl that theM ... OOlUJo.­

.. after oooking. Chi .. aa4 rll lMB are t!le oomon.l..Y con­

auae. r .. c:l.,.. of the •• tubere. Cooki!18 of tuber. will 

briDS cbont acme Oh8D888 1D their nutritiye yalae .... 11. 

In the pre.ent stud.1 an a"".,,' baa been JII8d. to .,'wl7 the 

proximate prinolpl. •• , uIl, total. atuOb, ftNluolllC, 8D4 non­

re4uoiDC .uaan, 8114 aJII'lue inhibition of potato, 8 •• ot­

potato, ooloctAsia, 7-, .......... before aa4 after 00-

Ok1a8 the recipe. 

the reoul to obtained iD the pr ••• 1\t atWl7 .how that 

there 18 an inO" .. _ in tb. 1I01etun o~1:en" ot tu.ber 1D 

the preparation ot I~UM and there 1e all inOftAM 1ft the 

t., content of ohJ.pe. Thi • ..., b. due to the oookiDC 

_tbOd "... tor tbe preparation ot the reoipe and DO ata­

nifloant ohanae in other nutrients ... obaerY.4 even atter 

oooki.ll8. 

After oooking tbe tubent, thOugh tbere .as • deo-

n ... ill the .'aroh content, an4 aD irlore .. e ill tbe _,_ 

10.. and re4uoing SUttar oontent. ill all the tube".. 1 t ... 
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ad .l&a1tloaat. th. aOll-nduoin« ..... ooatenu of 

all the tuber. inoH"" 111 the pnparatloa of chip •• 

ther. _1-18 ftO oh__ 1a the per cellt ..,-laae 1D.hl­

'1"'_ .... after oook1Dg ill all , ... taMr. a4 the pel" 

MIlt ..,laa. iahibltl_ ... hi4lbeJl' ill 001 .... 1. aa4 ,... 

At ,"_t oal, tile ...... ia the ,rou.&'. prl­

a01,l.. are o,wtl.4. A ."wly t4 the ~. 1ft the ooa­

tent. of the y1taaain. an4 ldDerale after oookiDa ale. 

Jdch' «1 .. a "t'eJl' pl.'.... "'e ... ton. t ........ • twll­

•• inoluding the anal".1a .t th ••• &1'. _..t... ta. 

1&.1" ..... inhib1t1on ot ..,.1u. la ,.. a4 oc.1_la .... 

... farther an.lyel •• 
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Gopalaa, 0.(1916) 

Oopalaa, 0., 1 ... "" .. -
'1'1, B.V. f .... Baluub­
-...nlua, 8.0.(1976) 

a ... 14, v.Z. aII4 ••• -
11e14, E ••• (l",) 

BOCW_ ••••• at Han_. 3.1. (1".,) 

Prui'. aD4 1'_ta'le, ,.14' 
aD4 219. N.J. BavthOl'l1, P.r-_- ""-t Loa4oa. 

ta. .. • .oaree of 841_1. proteta, 
trop.Sol., n. ,.10,. 
14 .. t1t1 •• 'loa anA qaaat1tat1" 
4.ter.1DatlOD of the l1p14. at 
Al_la ".ronali.. tubere. 
1.801.1'004. ~1..u., p.l002. 

Deten1natlon of 1 ... 1 of .tuob 
.. latloa 18 ,otato produc .... 
Oited fro. latr.Abat.,12. p.l01 
(1918). 

trowing Populatlon ad rl.1aC 
.. ,iratlOAf. sela.te4 :loplllar 
1eotu.n8 of Dr.O.tJopallUl, 5D 
Publ1oatl0., ,.94. 
IUt.ltl ••• a1_e of 1D41aa rooa •• p.". ltD, 01'1_ Pl' •••• H14 ........ 

"thode in oa:r~'. ohea1strl. 
~ p.,2. II. Whiatler, Roy.L 
aM Wolton. Aoa4.Pnu, 110.H. 

Oarbohydrate ~ 1ft •••• t­
:po,.'o llake. bl' _.,.. an1-
yatloa teobalqu. .rooct teeh.. 2L.. 
P.US. 



'2 
In41_ Oounoil of Agr1otll­
til ral a •• arch, Hand Book: 
fd Agl"1oul ttlft (1969) 

Ia".rnat1onal Develop­
... t .... arOb Cen,re(1911) 

11"1'8111, W.M. aDd _ •• U, 
L.(19") 

Irltan1. W.M. aDA V.l1.~, 
L.(1977) 

I ..... -.B.(l'51) 

.1"' •• , 0.(19") 

, ... -. :S.(l95') 

11 •• t. t.l. (1911) 

.... '&bl •• , ,.,0, ICAIl, ._ 
Delhi. 

Illite proJeot. con... fd B_ '.le.... A.P. A. U., \Ul­

publl.h" 4au.. 

a.latty. 4ttt.reno •• to eugar 
... tent of Mn1 aD4 .,leal 
portio .. f4 ...... BU'ltak 
pMatoee, .. r.Potato I •• 
Sit, ,.24. 

C!aaa8e. 1a 8"OI"on aa4 .... acUe ....... ,_t of IteM.lee • 

... _t'~tuben 
4u.r1nc povth aft4 poet....,..,..., 
ho141nC ,.",.'ue, Aller. 
Pot.to J.54, p.,". 
, .. hnology o~ ~ooU aD4 to04 
prOduot., .egetable. aDd 
... br00a8, p.1299. Interaoiena. 
p.b11aben. lao. II .. York • 

Pat ab ..... tlon 1D. 'tfh.l'. potato 
ohip., AIII'.Pota'to J., K. p.UT • 

•• ,I1._t ...,oa1tlon t!tt .... 
... 1.'1.. 01 potato ... • ..... -
potato. So.Caro11lla.A8rl.Exft. 
Sta., Ill. p.41. 



Eaakel, Il.. Gn •• ., acI 
Birkl7 • .t.R.(1951) 

" 

... 4 __ • L.S.P. and .eu •• 
:1.1...(1976) 

...... I. an4 Claooo, 
I. (1976) 

Jl0a47, B.L. .. hller, 
f.O. (1911) 

• 0111 ... JII.X.I..(1916) 

JlutbJ'n"', P • Del 
~hI'. 1'4,1[.(1912) 

Mechanieal aepar.t101l ot ,otatoe. 
iat •• p.oitio grawt~T groa, • 
... r.Pot.,o J •• iI. p.690. 

"8 •• tabl. pr04uot1Oft, p.47. 
Blaki.tu 00. Inc. _.. York. 

ab •• loal oomposi'lon ot 8 ••• '­

,.tat. 1'lOUl', PhUl ..... 1 •• 
9.. ,_,,0. 
IntlaeAoe at fertilisation 
an4 plant1Da denalt". on 
tuben 71.14 an4 qual1"" of 
,otato. F1.14 crop. .Dt p.4'. 
the .ft •• , of oooking .. th04. 
OIl 11,14 ooap081\108 of 

,otat ... t ...... PO,&"O J., .Ii. 
p. 20, • 

A stalr .. OOft8U8P'lOD ,at'erae, 
_'hoa o~ at...... .tu4artl1-
.. tl_ an4 "'001'\)10 ac14 ana1,.81a 
in ..... _Oft 1'.01, .. w1th Il_ 
leat.., and root ...... '.1»18. ia 
•• leotH ru.J'al an.. of !elaas­
aaa "egioa ill ADelu. Prad..eh. 
(K. Ie.!buia pr.8ented. ,. A.P • 
.. V.). 

Butrltl.e yalH of 8011. proalaiDa 
YUleti.. of ,otat. tubers t AndIaJta 

-'I J •• lit ,.151. 



, . 
.... .., .. Rao, II. (1970) 

Operatioa a ••• uGh GrOQ, 
(1912) 

ardon •• , o.a. (1912) 

'.1.0. a ...... 1u (1968) 

PurUloatl_ of ..,lu. 1nh1-
bltor t~o. oolo.asia tuber., 
Ia4. J. Bio1.Ch ... , I. ,.241. 

..... habit 8UJ'Y87 0084.0'" 
__ then India, (.JJlDAI), 

JIab.a1aket1ld. OhaIl\).n, Boab..,. 

Potato oM,., 4r'1 _tter and 
.peo1f10 ~*¥1t7 of potato 
,.ber aa4 y1e14 Oft proce •• ~ 
lat. ohi,.. feoh.Asrl •• it p.". 
'!he .eea tor au:trlt1onal p14e­
lin •• 1a A8J"loultun. lb p.3-3-2/8. 
M.Mo.he, T. __ , World Mu'k 
,..... I.M •• JIIalat.4 Pr ••• 
D1.1.1_. ... York. 

'v •• ll, A •••• Val", V.II.. lTot.1a aII4 uSAo ac14 oemt_" 
_s..Coo4, I. aa4 Daniel, of s ••• "_,,otato, J • Ap-1.Fo04 
1'. (1912) Cb .... .&i. ,.69'. 

'"roan, A.E., 1Iara14, E •• 

SVate.oN, T. and Dani.l. 
f. (1916) 

I_baa. JC.A.I., ... 11. 
B.L ..... JIen1.e. II.,_.V. 
(1915) 

Sillet. J. (19",) 

0baJtpa ia ..,1014 car'u)D3dra'. 
flak .. , 1.P004 Sol •• ~, p.1. 

OlleJl1.oa1 ObaDpe 1a •••• ,­

potato d.u.r1Dg ooolt1Dc. I. 1'004 .,1 .. 1. ,.25. 
!be proble. of lnore"1D8 the 
..,1aeeoODt .. , ot potato.. bF 
h7br1418 ... 1., 01t'" h-_. 
11.14 OrOlt Aba" •• .Il,p.1258 (1914). 



80obGb., 1.' ........ 1 •• , 
t •• Palu1ntlkl, M. an4 
.... ~t M. (1974) 

,. 

8p11t".' ........ W.E.(1976) 

Iakla ..... , P.V .... _. 
&.(1971) 

.... 'aath_, M. B. (1977) 

, __ • 1(.1.. (1976) 

r.oIl, a.lI. aDd Ch .. , 
W.Y. (1917) 

Yo_. '.H. .. 'eal, 
t.C. (1915' 

Oharao .... 1n1. of the _~ 
of •• rtaia eolaaua .p.oitl_ 
lD upeet r4 potato 1D4utJ7. 
01 te. 1"r.a P1e14 Crop Abat •• 
11. p.81 (1m). 

'rot.1ft and total ..tao ao14 
a.tent betoft _4 at,...,. oOOlc­
iDe • ., ,_. so.t.801 ..... , p.6U. 

... produotl_ aDd oona..,tl_. 
the .ffl01enoy of bu... 1004 
oba1na aD. nDtrltloa 0701., ,.14. lCd, ... Delhl. 

Acrloultanl fP"owth 1a Ia4la. 
'"0.8... SM. Ind.ia •• 1&. p.4 • 

ro04 produotion teohaolo&1 ... 
.. hi.yeaeat td 800181 Goal., 
..... lIatr.Soo.Ia41a •• n, ".1'. 
Ti •••••• 1_otlaa aa4 1ta .at_at 
OD. .0114 OQrltent aM U71atM/ 
...,lopeotb ratloe, AIIr.Pota". 
I., lit ,.1'. 
'"'_111 aM _mo ao14 ...... ltlon 
., _ .. _ ••• 8 u4 t"Nn_ 

1IIa1qalaa Aeri. J •• a. p.1. 

.'aAl .... protel8 nutrition 
ot the ala t .... td falvaa. 
Clt.4 tr._ 1'1.14 Oro» ...... " •• 
ll. ,.49, (1918). 
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,.".t... (_11:>1. port1on) 
OU 
Va"_ _ .. .. 
, .... iJ14 

funleri.o powder 
Chilli gOWd_ 

IIZUQRa 

l8O. 
10 III 
'50 m1 
.. up 
1 liae al •• (10 .) 
* tap 
2 tap 

Pot_toea are .ead boile4, peel ... and out. ,....... 

water le pnp8l"ed b7 boll1nB tlUl8l'ind ~U' 10 .1I'u," •• 1a 

400 111 of vater aM. the 3\&108 18 .que.... aner oooUaa 

aa4 Upt u14.. "t..r heatlDg the 011, .... oa1Dla. ohUll 

powder. tU'ael'l., .alt aDd. potatoea fa. ......... A1'tel' a 

~ .. alD"u_ , ...... W water 1. _"eel and. .ooked. till 1t 

_ ...... a little 'hlot anI. reaoYe4 frea 'h. ttre. 

b) IR"Uo qaa.. 

Potatoea 

011 

IIfDW* 

to. 
to tr-, 

,otat... .. , •• 184 and ollJ.,. are ..... b7 ohl, 

aak.,. and a .. , triM t111 l' 'beooM. orSap. 
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_ ... .,.,.toea (Hibl. port10ft) 87. 

on 20 JI1 

wate .. 
ae.oniDg 
, .... ia4 

fQraerio powder 
OhUl! powder 

__ potato obi ... 

OolQ_la (e41bl. ,-"lOll) 
011 
Wa ••• --..... ,...r1o p"cle. 
Chilli powder 

IIIDQII 

- .. ,otato rI6M1 

500 111 
1/4 up 
0.. lJJae 81.. (14.) 
1/8 tap 1..., 

92 • 
15 III 
400 111 
1/4 up 
1/8 tap I., 
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t) ;Q3.& •• ,. 01". 

0010_18 60. 
OU to try _. 
a- .. potato ohipa 

.) r_IR).yI 
f .. (ed1bl.. portion) 100 , 
OU 20al 
Vater 50 500 III 
a. ... Dc 1/4 '.p 
faMr1n4 15 I 

1/8 ... 
U .. , 

- .. potato INNI-

h) 1M .111 
r_ ,0. 
011 To try 

III.' 
__ .. potato ohlpa. 

1) ",uRI b l l. 

e ....... (ed1b1e porilOD) -. 
011 10111 
Vater 600 t'll. 



___ I. 
teMrW 
~o pOVde, 
Chlll,l,..._ 

au .. • 
..... po"ato IIJ1 ... 

~) SlIM ... ," 
OU .. va 
011 

•••• 



t • ot the au 4'1., sample 1ft a poroelaia flat 

'bot"oaed d1.ah at a Il.at \.1 .. n«a... to a wbite or 

Bras .. h ... burned. 

"'.',.,. 
Pel' _" Mil • YI"" III 1100 

"t of ,be .... le takea 



..... 

WID"- U 

IIIWZIQI 2Z QlWI IPU 

lilSO 4 - 0.25' 11 

... - O.~, • 

tw. pal o'f the .inure lat4 ... _ .... 1e _ ".laW 

lat. a '00 III beake.,. _d 200 III of boUiDC 0.255 I (1,25 0/ • 
• If) eu1ph.utl0 aeu .... 844... ~ Id.atun ... 'oU .. ,. 

,0 ainu" •• , keepua the 'f'01late o_t_t " tlw "41tloa of 

.. utW. _tel' at trequeat Sat."ale. A ClUe rOd ... 

lnaert.« into the beaker '0 bel, .... th _.Sl.... At tbe 

_4 ot the ,.1'104, 'be IIl1xtve .... .u.t .... tar ..... a 

._11ra o1oth aDd tb. 1' .. 14 ..... h_ With bot .at .. t111 

tree Ir_ ao14. ftut mat_181 ".. tb_ tJtane1......s '0 .. 
• _ 'beaker and 200 III of bo1l1na o. '1, I (1.25 0/0) 8041_ 

h14r •• id,e VM aM.... At'er bol11as '01' ,0 td.nate.. k"p1Dlr 

t_ .olue o_t_, .. betON. the abtu. ... tU ... .,. .. 

through _11D oloth, the "'814 ..... Md with h~ _,_ 

tm it .u tree h_ albl! loUoved '" " .. taS .... with 110_ 

aloohol aDd. .t.... It.u thea tranatened. 1;. a Oft.1bh, 

heat_ ill .. .tne hI'IlaM at 600°0 for 2 to , hot.J.n, eool" 

ad weichel ep.ta. The oru4. ZiOn ,. 100 • of th. .oiat"" 



45 

at 1.00 s ,.1& R •. ~ 1: t;1.\?tf 1 .... 11't 2(... _)II T. .. 

" 'Wt of aol.ture Md =,·.''''';J;~e. ...,1. take. 



.MID· 
_. 

J':W7 the f'004 ...,1. ill a bot air 0'1" at 60·0. 

Rake a .tout th1abl. with rut.1' pap_. taD a Dova 

.eich:' (a'bou.t 2 .) or the to04 • ..,1. 11'1 the thiabl •• 

tra.ne~_ tb. tlllU1e Jato the cJ.aee .7l.1D.d- 'l'ov1d.4 

wlth a .1phon. l1l1 the tl .. k ,. halt wltk aol ... , 

.the... bep .'her Sa th. G71in4 .. ala.. ..U tile 

.01 ... , ., ..... -'11'. !he '.111._ ether r18 .. 'broagh 

\he _14. tubea tm4 ooa4_.. Sa ... ..tlU o0D4eu .... 

ftU • OOMtaat .treu Of pVe solvent drope ut. th. 

thl1a1t1e u4 ,he .Glutl. of the enra.o'.d _'''.1' _1phou 

'uk periodioally tnto the tlae)£. ..,.t the prooe •• 

4-5 tiM., 1 •••• tiU the too4 _pl. le tn. tro. tat_ 

...... ,be tll18bl •• 417 la hot aU..... len. the 

".1ght. 



., 

•• t.pt of 'he th1Ml. + too4 ( •• 'Oft Va • 
• x. ..... t101l) 

V.'PI ., the thhab1. + t004 (attn ", • 
eavaotloa) 

.... ' of tile ...,1. (1Ia - .1) • 

....... o~ the ~.t pr ••• a' Sa the 8..,1. (V2 - ",) • 

v - " 0/_ O'l ,he tat la the • ..,1. • a I l x 100 
Va - "'1 



62E:IPU. - J 

IIIIIAtlQl 2t.l1Y2tlUl 

IIAIIIIII 
111"1'..- 1U.n .. 

••• ole?' ....... ' 

standard .,.._1ua SUlphat. 

akl,S,., 

,_ obeaioala .. eel .. re aul.ptmr.1e 8014. H,ydr..­

peros14.. 100 .01 (,0 0/0). .. ... 1_ 11017'4.'., ftIIImou 

ohlor1", or st8DDOU oxalate powder t Pott .. i_ 4~ocea 

OJ"thophoephat •• 

IIDOl' 

WeighM .ampl •• (0.1 C) .f the ,owel ... eft 'ran,.­

t.n.4 to 41'1 t.e' tub... 1 aa1 ~ oone_vaSe4 H2SO4 ." 

a44.4 thoJ"_Pl.y .1%84. BxanU 0., III fd ~02 ... a44" 

,1.~. ~ ... ooat1lW.e4 'tUl. the n ... Sl_ alow84 40WJl 

_d the test _N we~e ...... 14. ffW 2., ...... ,_ tor the 

oolO\.'%" to beoOM almoet 01_.. 'lb., •• n thea ...... aea­
t17 OIl .. ~, tlue atU "er, tine '"bbl .. app.aft4. 

!h. tubes Hr •• e' .14. tor th. bllbbl1Dc '0 atop aa4 'he 
proc... wee r.,.ate4 dDtil She 81.. ot the babbl.. .... 

apPHol,a'blJ' 's.ss- aIl4 tbe oolour 'urae4 bJtOWll ap.1n, whU. 

llot 4rop_ ot B20a .ere 844ed iDSo the tub •• aDd. _hak_ 1a-

.. 41.'-17. !he oolou ... a1a08t 4l.oharged. and again t 
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the t1lMa wen heat.. _t11 ... ,.1ee ftOln4. Ueat1q 

... oon:t1mlect W'ltU t!!" ott1,,u1' ... oomple'.17 4i.ohar", 

_ 414 a.' au ..... Sa. !he dle .. 'loa ahOQl4 ........ 

let" vlthSa 4-6 4ropa ot il.a0Z. The .Ul"ae1 ..... 0001 ... 

with yater aa4 ... II.p'O 50 Ill. This _ tl1tent ad 

\\8 •• tor nitrog'Cm ~alJ81e. 

'w. til fit tl.. ext:Paot _ pi,.,,_ ta".. 25 111 

'Yelue'rla tlUk. ftA4 4Ut&~H with water to ali .. , 20 Ill. 

1 fI1 _ th.: at tro8(J~ .1tttve v_ adte" aD4 1d.H4, _4 

15 4~o" of I'e_t.'. re..-' ... ....... 'fh .... 01 ... 

• d ma4e up 8D4 the luteal t1' of the 0010_ vaa re. 1a 

the oolorhleter, wd.n" .. blu. at ... (4'0 .. ). !he atuo­

... OOll'ent wa.e oaloulta'" by •• taa ,be .taacla1"4 poaph. 

Th. total p~I)'~:\l\ 'if.", obta..1.nM by lIul:'lp13'1n8 the totU 

n1tr:>c*n b,f '.25. 

,. 100 111 of S041u aoe".". d18801 ... ed ill 100 III (4 

Yat"", .. 1I1 ot glao1&1 aoe'!. ao1cl. 6 a of 804liaa ~0U4. 

41 •• 01 ... 84 1a 100 a1 •• ,_ ancl 2 • of a041_ sUlcat. put. 

41 •• o1nd 1.11 100 Ill. of ... ter 8Il4 the Yo1W1'.Le vatJ 11&4. apt. 

500 111. 



'0 
••• ',r t

, B,_" 

V.1ah , , .~ " ... .-10 eblorU. Md el18aol.e 1a 100 111 

of _'tel', ¥aI'II.I.Dg no1; ... than 5'·0 '0 cU ..... l •• oompletel),. 

0001 thOJlOU8b11. Pl'epan 2.' I 0'1 Pot_rd._ 1041de in 10 

I\l of wf\'t.t~r at:14 pO!'..U' the Ml"0_10 .h1oriCle 801u"1_ into 

thie .t1r~tng UDtl1 the ... prec1pltate whloh for .. and 

disappear. Oft .ttrrtnc JaB' per.1st.. Prepare a .01ut1oa 

of 40 • ~ •• OR ill 100 m1 of water aD4 cool thorouP17. 

Md ,0 eo of '\h18 •• OR 801\1.'lon to the sol.u.tlon of •• rOQ.­

r10 oblor14. in potu.lwa 1od14.. "ald,D.g eare "bat the 

• ..,erature doe. not riG.. A pale at ... l1qai4 .houl4 

result. It there 1. 8A7 'urb1d.1t7 ill tb •• ol .... t1on ada 

• few 0I'78tale of II ... tbe oolour .111 be .1eoil.aa' ..... 

ftaad oyeralPt aa4. 4"_' the .up.rna .... l1qG14 lat. a 

~rown tlaak and .tore awq froa --.on1o. tUM • .,. 

iliWN!t t'itI'9JA1l.ya tiSialI1J&tS' 
O.4n~ 8 6t .... onl~ Sal.]>bate ,,_ d1 •• o1'hd ill OIl-

11tro of ,ii.-VillfMl va.'t!9r. 1 III of. 'hi •• ol.utlcm OOftt.1ae 

0.0001 jJ of [U.tii"Q861' or 0.1 1ft1 01 IU.troaea. 

for 'ihe WOI'kiDa .\tt::1da.rd. lQ m1 oZ tbe BbOYo 801.'1_ 

le taken. aad dUllt.t '0 100 a&1. ;Cb.ertttCTIt. 1 31 Q:t 'thS.. 

w~'dJlg .t ....... otm"taiU 0.01 ~ .2-



,0 JIl of til trat. hM t .. , .. 01' 111 of ...,1 •• 

tl" 111 18 uae4 'lor oolour 4 ... 1opmellt • 

• p' 111 t1ltrate baa 'I' tIC .~ .... lA, '~t ...... 1e 

Goat.1fta • Y' fig ni ,~O .... 



l,pgeUI' 

Sodium Hydroxide 1 • (approximate17) 
BOll. (approximate) 
Iodine solution - 0.2 % in 20/0 II 
Phenolphthalein - 0.1 % in 95 0/0 alcohol 
Distilled ethyl alcohol 
301led and oooled di.till$d wat~r 
~tf'n.d.a~ amyloee solutj-on: 100 mg amylose in 10 ml 

.0410 hy:iroxld. was dls8o~ed aocurately "'7 shaking, 
diluted to abOU:1 50 al, and aoout, 3/4 of the calOu.­

~ated ~c'1nt of HO.l Deeded to neutralize the 801ut1ona 
Y~8 etl~.4. made \t!) to 100 _1 and stored in the 
J'e:f':rigerator. 

!~i!'\nst_tru:_ot'mk..:nnR!n!ftY . .mt I 

the r~~ipe waft tully dried and powdered to pass through 

a ,0-40 l!!"eh ,<-.reel'.. ]I()r rOttti~.e 8JHl approxilDate work, aar­
lose "tie dirftet17 eetimatf!d in thl. f10ur and the re.Uts 

For aonllr~.t. work, the flour was de-

fatted bl' Sozhelet extra.ct1o~t first with methanol and then 

w1 th p&trol~v.ll ethel" tor 6-8 hours efioh, and then dried in 

au>. It is convt:'nient to expoa. the flour (al(.m~; with stan­

d&rd f'.J;\Vlo~!c) to a. d..flni'f,4 atmosphere jJ:.'. a flnt d.is~ tor 

b.DOU,'i; a day, 80 tha:~ llloiatu.:r" }~.f!ed not be determined in 

eaoh aetl~ple. For ehavlple a;t. 28°0 and 65 % R.B •• 'the sample 
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.111 a .. ta1a appr02laate1l' the toUoV1.nc aol.",," coateata. 

UDtle'fatt.4 rice llOU' 12.5 ,_ oat .... tatted 1"1 .. tlov 

U.5 ,Ell" cen't, '11~'~ll'\fh\rd elltlrlo8e (N.B.O.) 1'_' per ..... 

10 me v;l flow: ia 100 III .t .01 .... 1'10 flask •• _ 

ve~,",d .ao~'W.~attJl.:I. Oa_ 111 of aloohol ...... _ aDd au ... 

10 aLI. ox uodiQQ l:.ydl.·o.ide aula.:",. wen alovll' a4de4 Md. 

let" O'Yel'll1cb.t. •• roOlD t ....... ,u.. .u ... l'Dat1v.17 tn. 1D1a­

tve YM l'ft ....... t .. tl,. .Plea"" b .. bo~ ... , ... _ta 
t. a tew IWW:t .. "'11 'be flour ~aa d:i.eper8ed. au 'he. 

Oool.d an4 ".. ebak.. ,~ and 411u;;.« '\0 101.1 111. 

~ eolQtiODa war. aD81,--, lamedlate13, ~, " ~ pre­

ferable f it "~ld.t.t to ba •• 1t tor a 483 .t ft_ 

'ltf\p.:ratW'8 .. the ,. ... ias 01" .. iaO" ..... 1lchtll a.x .. 

4.,. 
It ...,. m.S.x:d tho:rOU&bl:Y snd 5 at .. or. pip •• ,.d into 

,Ii 100 !ll ~ol.!;:'l:Ot,.!~ t',tlttk, , 4ro:ptl of p_h_ol,htbal.1a an4 

(!;~"out ,0 "':. C!lJ:t,11~let. lJr..ter ... A.~" Nl~i ~iil\\t. F.C~ ... 844_ 

>5:r,')",v:l.fH) 'E'itl'l zhrJt:!::,g until the :J~('ur \il&1.l di!ec:'arged. 

2 :nl c.:t led1r..e ~olut:!.ca VM f:U,~J. IPn,J ~~. up ",0 vol_ 

It'!''~1': boLted d!.ct111~<d 1f:'lter.. fb.-. .'~l".r4 """l.oe. 801,,'1_ 

11,i/J t,~ ... C\t,,;j, eiolltt::l:; st:~t1"1: i.'l« vt tb 1 a1 of -the 8tan4ar4 

0clut:ton. .~.l !Qf!ille 'blPJ1U 'W~re :t'l"t;!pAi'ee1 \1;, =::.1d.ac "P to 



M 

I .1 of 104111. 801.t1_ to 100 III tU.'tb. 418t111'" vat_. 

th. .olutlon. were read atte. ,0 .1nut.. ta a p~ .. leot­

r1. oolor1aeter w1 th 600 .. t1l tel' agalnat the blank. 

Allyl_a oOfttent 

0/0 dr, 'usa 
_JmOtlll rea41D8 .. 4J7 ~108. Sa 1111 et4. 

• X ---------------------
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~ UAIl'S (;Sl'~T~AL ! :nltV~~ .. 11'. 

tFr~·G~L::.l~;,l' .I~~~,~-5,JU 03U Ii 

aDlRJI -II 

IIIIIAZIQ, gt~ tRl:,u, II •• 

""PI8& 

1) 80 0/0 .thanol. 1680 ml. ot 95 0/0 .tIlaaol 1. 4U"tect 

with vater t. make two 11tre •• 

a) ferohlorle &014.1 (" 0/0) - 210 a1 of 12 % per­

ohlorl0 aoSAl 1. 411u'.4 w1th 100 111 ot wa"._ Sola­

"loa "as atoreel 1a .. al.aaa .topp ...... OOllta1n .... 

,~ l04w"'ot_lUII 10414. 801ut101'1I ,.,. I04in. 8D4 

?, g of pot_1_ 10414. were groQD4 with 150 III of 

".'.r, the ••• 'll'1ag .01.'1_ 411"ted. to 250 a1 an4 

.. nt.ret it ft .... ....., 'hrOtaah .. wu. __ ••• , lUteS' 

,.,.r with euotloa. 

4) Ethanoll. 8041_ oblor14e 801,,'1.' "0 III of .'lhaol, 

ao III of H20. 50 111 20 ./0 a,".oua 8od1_ ohlorit • 

,) 

., 
• 01,,'1OD. are 411", .. to SOO III nth .. '.r. 

20 % .... _ _041_ oblorU. 801.:'1_. 20 II of aac1 

18 41uo1ve4 1a 100 111 of vat ... 
laOH 

0.2' • etbeol1eL_olv.tlO1U ,,0 sal of .thaD.l, 100 III 

.~ vat ... _ 2' 111 ot ,. JaOtI an .. une4 t. '00 III 

with water. 

" .'brone r .... ll'. (0.10,6 / 12 0/_ VIV HalO.' 1 " 

a&tbroDe w .. 41 •• o1Yed in 1 litre of 0001e1 H2SO. 



'6 
oOllta1a.1ftg 760 111 o~ .... 'rat ... HalO. with. .. specifio 

.,. •• 1', of 1.84. aa4 IUter" tbrouch ni"" 81_. 

The eolation 18 e'able a' .°0 £- ...... I'al 4a.1a, _ • 

• et l:te 41 .... 4 .. vhea 1t tuaa an •• 

a) fl."aOM 80111'1oa (0.01 0/0). A .took eol.atlon 18 pn-

,... ... 0.1 % .... ,_ 'beaIIo .. '. 801ut1on • ..... , 
the • ..,1 .... 4r1M ra,1417 at 90-95·0. It .......... 

t. pu ... ,o.eo _h 8on_. ,0-2'0 .. ...,18 ... plaOM in 

,0 III oeavltug. ttl)).. A fev drop. GI'8O .'0 ..... 01 .ere 

1ntr04.oea to •• t "he croua4 _terial 80 .. to pr ..... »t 

01..,..... 5 Ill. of •• ter ... au. .... t_ lI1ztare .aa tho-

~7 .t1rre4. the eol.bl •• "' ........ _.traot_ .. toll ... 

the tube ... i_ned 1Il a ho" water bath. ,Ill. of hot 

80 0/11 .'haol _ ...... lI1xtae .... 'UTe4 tor ...... h1 

.. _trs.tu.a.a. the .thanoUo 801u.t1_ .... 4ecant.. _ 

4laoarcte4. tile _stra.t1_ waa .. epeet_ thHe .... t1M. to 

... ft. eol.ubl.e 1Iucaz-a. 

!b. aucar-tre •• ..,lft vu h •• ' .. tor about 15 ainut •• 

vltb 5 Ill. ot H20 Ia a water bath 111. ora. , ••• 1at1D.l .. the 

.taroh. '!he a.peulOll vas ooo1.eel "0 roo. t.., ..... tue ... 

6.' of 52 per oent p • .oblort. &014 ... 844.4 whil •• tlrrtac. 

!be tu'- ... kept 0001 by tma.r.1on in va~.~ .. th ., 2,OC. 



" 
sturtaa ... oon'tillaed for 5 tda", •• 81\4 _atonally during 

l' .inut... 20 a1 ot •• ter ... then added and the mixture _ ._a-if.... The aq ..... atarab .01ut108 .... "e .. '. 

tato • 50 a1. 'f'olWletl'ie tlaelc and extraetiOl'1 vi til peror~o­

riO aoid. wee repeated Without p~.1t.'ftar7 h •• t1ac. The 

tube aDd rot were ... bed with .a'.~. The o08btne4 extract 

•• re 4th"e4 to t ... aark Ul4 oentrifuged.. aael the aup.r-

natu ..... decanted. tt#oqb. clu. wool. 

A 10 a1 aliquot ot atarob vaa tnaaternd. t. • 50 Ill. 

oODloal o_vU .... tUM. 0.5 a1 20 pel" oat 1&01 aa4 2 111 

1t!D. solu.tion .... ISM .. let .t.., tor 20 ainut... fh1a 

..... "rUGa" Md. tbe .pernat_t Uqu14 ... zo ........ ith 

ea'r •• e oar. to .'Y014 _':I 1. ... of th. preoipitate. ,be p .... 

01plt_"" .taroh-1o<U,ae 0111,18. 1. thell ......... in 5 JIll. 

of ethano1!o Baal .olution And •• ntrltQl84. !be supematamt 

111114 .... dueaNed _4 t_ vub.i.ac ,rooe.e ,,_ ..., •• t" 
at lea'" OIl_ .... t1ll.. !o the ,".1pS.-tate 2 III of 0.25 • 

... ,,110 !l80R were ad4.. _4 ,.t17 .bale_ an4 topped. until 

the '01.. 001.... va. d i.ohar.... A .tlftlq ... ~ Bot .,. 

••• 4 .. ,be ...., p~.olpl'at. would .tlok to it aa4 ..,1. 

t .... 1'1v- tor the 4.00.,081,101\ of 0..,181:. 

!he liberated starch .aa then o.ntrtt.... an4 ... bel 

.... ral t1 ... with 5 al portloae o~ etbanoll0 XaC1 eolQttoa 

.. lMttore. About 5 aa1 hot water _ added to the preoipltate 
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.tarch 1D the tube aDd 'the Jdxtv. .... at1rre4 .1 til alMa 

r04 atll the .taroh had ell •• 01"'.... The 801ut1_ ... q_"'­
".".el.1 "raneferrea to • 50 a1 .olwaetrl0 fl ... k. the 'UN 

and rod "ere thorou.gbl". ... hed with Val'll vater and the ... b 

.d 844414 '0 the content. ot the flask .hiGh .er. th_ clUutecl 

'0 vol ... and a1xeel thoro~hl1. fhe oonoentration of .'aroh 
va8 detera1a_ 'OJ' the .. thocl of Pal.rbraia • 

.Aliquot of ."aroll .01 ... '1011 expected. to contain 20 to 

200 .... of .t.rob. •• 1'. p1petted. lIlto .o14...,uhed t •• , ,,,bee 
.at 411.te4 with vater to 2 al. At the .... time a •• 1'1 •• 

ot tu".. oonta1a1ag 0-200 ~a D1l1lO0.. t.n 2 III ot .01"t1_ 

"."8 preparecl. The tfolbe. were s.-.1'eM ill 001.4 water. 10 a1 

of .. \Drone ,· ... ea' ... "4" u4 atltM well and plaoed 1D. 

a bol11nc "ate .. k~ -ror l' lIla"t .. t oooled rap1d17 .... read 

at 620 _. In calculatUg the .. out of starGh tr_ the 

et&ll4ar4 OUrv8 ~ peroent_ D-gluooa., the :O-gl\\oo .. read_ 

..at .. aaltl,11ed by 0.90. 



IWUU t 

!thyl. al.,90h~1 ... !, ./0 

Ao14 ~uff~~ .ola'1OD 

1e41u t-"at. - 12 0/0 
A1~allft. terrlo1BD14. 801u\ion - 0.1 0/. 

Ao.tie .old .&1, eolutloa 

-;;,\)1Ilt'1e etaHh.{PO~".lW1 IOd14. eolutloa) 

fh10t1Ul,u,. aol.ttti,OIl - 0.1 oJ-

In ... ''- ........ 

5_6" « of flour wen bt:podueetl 1d. ,. \00 111 naa~. 

"'. tlaaJl: was tip," eo that all 'be nottJt 1. on one .14. .. 
.... ted the flour ,,1 th 5 111 aloohol. the tlMk ._ tlDM 

to keQ ,he ~10lU" Oil '09. '0 III batt.~ 801.'101l .. 4eel .... .... 

• "87 troll cOldag ill coatan "lih nou '111 aU ba4 .... . 

a44e4. It " .. ehak_ '0 br1as nov lIlto 8upeulOD.. 2 a1 

of .041_ '_'ate 801,,'1oa ... &44.4 .... 1ate1.r aDd aiu4 

thoroqbl,J, aft4 t11".1"" (Wba __ ••• 4) 41a0ar41l\C tl •• ' 8-10 

dJ'0,.. 

, al 01 extsraot ,1pe\ttad into a , •• t 1;~" and 10 111 

alkalln. t.nlcya14. "_at aM ... r.d'Xei .. t.e.ra.4 1a 

a Ti±:;oroua17 bOil1r~ ... tll ,.... .. b.low the $\II'1'aoe aJ14 bol184 



60 

tor 29 II1D"'... ft. , •• t 'alt .... 0001. ua4er ramd ... 

yater and ,oved immediatel,. 1D 200 rA1 t1"-. 'file t.at tube 

... rwet .1 til 25 111 .0.tI0 &014, aa1t .01""10ll, the 

rla •• ct adele4 to tb. tluk'" 1 111 of the _tar. U _ola. 

tl ....... aDd titrated with 0.1 I thl08a1pbate 801ut1oa 

tl11 the '1.. oolcnar clleappe .. e4. 

X III tdTiel'azU4. :reeluoeel ... oalotalate4 It7 .,lbtzaao"1Da 

4 III ,baa Nquiftd trOll tile equ,lYa1ent of tel71ol'8D14. n­_t. 1.e4"oiag -"Car .... alto_./1OO " nov " .. 00 .. 

pu.t~ bt01I the t •• ~. 



1IlP"'. gr '91d1P21111 IVUI 

..... , ..... 'he ._ ...... tor ......... _.. _. 
, 111 .r .tent o1arU1 ... at .............. lat. 

a teet tUM ... tn •••• 18 a Yi80r0uly boUiaB vat •• 

_tJa t. l' ... t... flle .... , tube ... o_led lUlCler I'MDlDC 
ad wat-u.. .Mdll' 10 111 et alDla.e tewlCQUU ....... .. 

... &44... 1le4,,_tloa and "1tl"&"loa ........ t .. net ... ", ... -. 
ae ",olaM .t terrlqeal4 ..... oe. (al) al_la"'" 

..... It ...... ,... 'h1a ftlu, \be 111 t.1T1Q'aaSAl ...... .... 

1a proeMue 1_ ft4uo1llc ........ w ......... the 41ft .... .. 

.. auo.... per 10 I tJI_ the tu1e. 



II .... ' 

HJ4roohlOrt.. ...1. - 1 I 

3041_ ~x14. - 1 • 

'll4Iepba' • ..,t •• -1 ., pH 6.8 

MlU1 •• taJ>oh •• la'loa 1a lMatt_ - 1 0/. 
,.,.,-l)1a1tl'08allc71ie _ait •• _, 

......... Mlto8e .01ut1_ 

Iaa,.. •• '1_(0.1 % extraot of potat. ill Mtt.) 

litJlOlt· 

....... we .. ,",.ret "7 • ...,eatI_ 20« of tla.1I' 
.............. 1.. 1a 100 al. 418':111_ •• t_. At ....... '1. 

et1JTlBc tor two hou. at 1'00II ' ....... ue the ...... _.1 .. 

.... _'JlS1'up4 aIl4 ,he o1e ... .,.nata' eo1a'~ .. ~ .. , .. 
to til • with 1 .I HC1 ... beat" at 60·0 tor 30 ldaatee ia 

ercIer to Saa.t1va't. ..., ...,l.aM p......... ~ aolGt1ou 

•• re 01_11'1 .. II, _t .. U .... 'I __ d .... ra11 .... 1tl& 1 • 

• aOJl.. 

,. ........ 11' of U1'1ue _"lV1'1 the .... "1'04 of 

.. nte14 (195') ... _ .. ,ted .. toll... ... ••• __ of 

_,.. ,...,...."1_ .eh d1eeol:ft4 in. butt_, 0., 111 aU, ••• 



" 
•• re lao8bate4 with 1 m1 of 1 % eolutloa of 801abl. 

atarob. "....paftt ia the _ IMIffer .. the • ..,... Att_ 

tUM a1a.ttt. at 25·0, 2 s1 of .. 1 % '.5-4tA1troaa11o,11. 

ac14 •• ltl'loa ... qulolt:17 ...... a. Id.atare ... be ..... 

tor tin Jdnut •• 1a a 'oiling va'.r bath. At,." ooo1t.aa. 
'lle .,'leal __ .baa .. at ,,6 u ___ uN •• 1tll 1181'_ 

.010.1=108 •• rn..r:.. .. tu at~ar4. 0....,.. \lIllt i.e 4e-

tla .. .. the aaoat ~ ___ Ubera'ills 1 II« fII Mlt ... 

__ 'he M098 ... 1t1_. A -.1 __ .............. ia eaoh 

.... -7 tlnt a4&sac "S-&1a'troealt.oyl10 8.014 a-_t to 

tM at .... lati_ at , ... tlw • .,... In the 1MJ.1tl'l. 

~t the .... _ til .-,.laM •• ,,,,, •• U ... t. 1 ___ 

.. 1 t ... eItfl0;J'4t4. 

~ iDhlbltioa ... "et.niaecl 'b,. ,reboubat1aC 

0.5 111 .f pvUi ...... 1. extract with 0.5 III of , ... ..,. 

.00atloa to" 8 ldaat .. a' 25·0, ,.. .. 1OU '0 .. ...,. of 

_""olJ"10 ao'1 .. 1t~. fhe ft8ute ............ wltll tbe 

... 1.1'1' of the e ___ t .t ..,.. AU"ted tilth 0., 111 

of •• 'u_ A ,laDlE "itA til. cerr •• ,0D4Sac .... le •• 'ne' 
Mate. Sa a "11188' •• ter Nth tor 814Ch' Unat.. 11M .... 

• lImltane0Q81J. !hle t"_'_' a.bol1ahe4 the lnh1'bl'. 

aotl'f1t7 of »."'.'1 • ..,~. 

ODe tabDltOJ" _1t I.e 4.t1M4 .. t_ """'1'7 tba" 

......... \he 11"fttloa of tM nau.1ac _8ft boa .ta:teh 
:J) 10/0 

• 



... 
'" •• uatt ot ..... t10 ~ t.50 % 0'1 "be ....... 

,..aa.ed sa the _tro11e4 expers.-t vlthoat 1abl1tltor. 

for oOllpU'lDI 1ab1b1tloa of dUterent BlQ'lM., the amount 

.ol-ebl • ...,1e tahlbltl_ of dittet:r_t ..,.1aM. the _'a 
eI .0101 ...... ta. •••• t ... 50 .. r .. " redaotloa ot 

.. ,.. ..... 1 .. 1t,. ver. oaloulate4. 

D fo(c 






