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INTRODUCTION



JNIRQRUCTION

In our country vegfitables are commonly coasumed by
both veghtarians and non-vegetarians., They are often
consumed along with other food-stuffs like cereals and
pulses. Vegetables are a suroe of minerals and vitemins
in the diet. A regular consumption of all the vegetables
is quite impossibley often only a few vesetables become
a part of the daily menu in most families. In our oou-
ntry the consumption of vegetables as food-stuff is only
117 gm/day(Annual Report WIN 1976) compared to the reco-
mmended allowances of 250 gn/day (Gopalan g% al, 1976).

Roots and tudbers are oconsuned more frequently than
groeen leafy and other vegetablea due to their high pro-
duotion, availability, low cost and easy storsze facility
(Chaudhury 1967, Swaminathan 1977). Potato, sweet-potato,
carrot, yam, colocaslia and cassava are the commonly consu-
med roots and tuders in India. A balanced dilet for an
sdult man should contain 75 g of roots and tubers per

day (Gﬁpm oL ads 19%6).

Roots and tubers are very good source of energy
and provide higher amounts of carbohydrate than any
other nutrients. Some root vogstables like carrot and
yellow varieties of yam are rioch in ocarotene, Cassava 1s
produced and consumed in large smounte in Kerala snd it
als0 serves us an emergency or famino f£oud in times of
cereal shortage {Copalan et gl, 1976).



In Indin among the various roots and tubers potato
tops in production, area of cultivation and consumption.
The total amount of protein provided by potatoes is by no
means negligible, especislly Af large amounts are eaten
(Chaudhury 1967).

The sweet-potato comes next t¢ votato in production,
Besides the tuders, the leaves of sweet-potato are highly
natritious and are used as a leafy vegetable in some parts
of India. 7The tubers are also used for the masufacture
of atarch anﬂ‘aleahol (Chavdhury, 1967).

Yam s one of the important vegetables used in tro-
pical arens (Splittetoesser, 1376)¢ 8Species of greater
yam sand elephant foot yan are most commonly oonsumed in
India. Some species of yem have acridity and cause ire
ritation to the moujpth and throas,

Colocasia is another tuber consumed in some parte
of tshe country, The most commonly used preparation is
curry but good chips also can de made, The tender leaves
and petioles are cooked like other green leafy vegetables,
The tubers of gome varities have acridity, which is due
to the presence of needle~like orystals of calcium oxalate,
vhich can be destroyed by eooking and addition of mcid or
tamarind (Chaudhury, 1967).

Pure starch of cassava is called as tapiocs and 48
a staple food in Kerala. The calorific value of cassava
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is high, but the protein is of low quality (Ciacco and
Appolonia, 1978),

Much work has been reported cn the nutritive value
of roote and tudbers in rav form, but the changee in nu-
trient composition in the cocked recipe is not avallable,
Cooking brings changes in digestibility and palatibility
of foods. Pulusy and chips are the cvmmonly consumed
recipes of roots and tubere in Andhra Pradesh (Monica,
1976, unpubliched).

Since Pulugy and chips are commonly consumed reci-
pes in Andhra Pradesh, an attempt has been made in the
present study to standardise these recipes and to find
out the changes in proximate oconstituents, ash, total
sterch, amylose, reducing and non-reducing sugars and
amylase inhidbitor, These recipes were prepared from
potato, colocasia, sweet-potato, yem and oassava,



-REVIEW OF LITERATURE



The important root and tuber crops grown in our
country are potato, sweet-potals, colocasia, yam and cassava.
Owing to their high calorific value, low cost, high yield
and easy availability, they constitute an important item
of every day diet in low income families(Chaudhury, 19673
Suxhatme end Basu, 1971). Due to the shortage of food,
potato and sweet-potato production as a subsidiary food
orop has been realised and increased production is recome
mended (Indian Counoil of Agricultural Research, 1369),

Rroduotions

Boot and tuber prolduction in the world is 506.4
million toms (P/G, 1968), In India it is only 11,0
miliion tons (Swaminathan, 1972), but 36,6 millicn tons
are required to moat the requirement of roots ard tubers
in a balanced diet of the population (Sopalan gt al, 1976).
Therefore, t.e proiuction of tubera in the country should
be improved to meet the recommended allowances,

The world sroduction of potato and sweet-potato is
198 and 84 million tone respectively {(PAG, 1268). In our
sountry potato is produced in nbout 4,17,000 heotares,
with an annual production of 39,9 porcent of world pro-
duction, Sweect-potate 41g produced in sbout 1,91,500
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heotares with an annual production of 26,9 per ..
world production (Chaudhury, 1967).

Ssusunntions

A £o0d habit survey conducted by the Operation Re-
gearch Group (1972) chowed that the average monthly con-
sunption of vegetables per person in the state of Andhra
Pradesh was higher in urban areas than in rursl areaes,

The work done in the Telangana >egion of Andhre
?rodesh (Monice, 1976) and a survey condueted by the Inter—

nationel Developzent Resesrch Centre Project, iAJ'.AlUe
(1977) shoved that Pulugy and ehips are ccumocnly consumed

recipegs of sll these rocots.

The nutrieat composition of potetoes veriesz from
region tc region and also according to the variety, Vari-
oug values reported for proximate principles in potatoces
ares molisture 74.4 to 85 per cent; protein’.6 to 2,17 per
cent; fibre 0,3 $0 2.1 per centy ash 0,8 to 1,4 per cent
en #ot welight basis and 3,42 to 5.46 per cent on dry weight
basisy fat 0.1 to 1.0 per cent. The eardbohydrate content
varied frun 22,5 to 22,9 per cent (Appleman and Miller,
1911 MaclGillvary, 19533 Duckworth, 1966 Murthyswany and
Krishnamurty, 1972 Gopalan gt als 1976).

The toial starch was analysed by many workers and
1% was found to be less (10,6 to 26,1 per cent) on wet weight
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basis than on dry weight basie (12.2 to 28,4 per cent)
( Appleman and Miller, 1911 Duckworth, 1966, Sochocks
et al, 1974y Masen and Ciacco, 1976). The total suzar
content, both reducing and non-reducing , in potatoes
was also studied (Duokworth, 19663 Iritani and Russell,
19733 Iritani and Weller, 1977). The amylose content
in potatoeswas shown to vary from 14 to 29 per ocent
(8ochocka gt als 1974y Sinek, 1973 and 1977).

Proximate oomposition of sweetepotato was reported
by many vorkers and it also varied from variety to vari-
ety. HMoisture content was 60 to 804 protein 1.2 to 3.1
ash 0,5 to 1,7y fibre 0.5 to 1.7y fat 0.7 to 1.7 and carbo-
hydrete 27.9 to 31,4 per ecent (Kiett, 1511y Chattfield,
19543 Duckworth, 19663 Purcell gt al, 19723 Young and
Tsal, 1975 Furcell gt al, 19763 Gopalan g% al, 1976).

Total anylese content wos repnrted ¢o be 1C to 20,0
per cent (Msndemba apnd Pedro,ed 1976). Vork was done on
total and both reducing endéd non-reducing sugars (Kiets,
1911y Bells, 1948; Cancan arc <oweph, 19693 Duokworth,1966).

The eorlidity of colocacia i3 sitridbuted to the pre-
sence of acicular orystals of oﬁlalnn oxalate (Chaudhury,
1967). Proximate composition of c¢olocacia varied from
varicty to vuricty., MNMoisture content is 54 to 83, protein
0.5 to 3, ash 0.9 to 1,3, fibre 0,4 to 3, fat 0,1 to 0.6
and carbohyirate to be 21,1 to 22,1 per cent (Duokworth,
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19663 Gopalan g% al,19763 Predric gf gl, 1976).

The total etoreh ccntent in coloocasia was 30 to
75.5 per cent (Duckworth, 19663 Purcell g% _al, 1976).
Anyloae contont wvaries from 16,01 %o 20,15 per cent
{Purcell gt al, 1976). Total sugar content varied from
0.2 to 1,01 per cent {(Duckworth, 1966). The rslative
anvlease inhihitor zotivity in ocolocasia wos £.65 mg
and reocvery was 7 per cent, Jolocasia was found to
aontain water-zoluble subatances which Anhibit anli-
wvary - 1one, The Inhidbitor is not dialysable, stadble
t0 boliling tenperature and is precipitable by the usual
protein precipitants (Narayem Reo, 1970).

The »>roximate »rinciples of yam were analysed,
the moigture content veoried from 54 to 27, protein 1 to
14, ach 1 %0 .3, fihre 0.4 tv 1.5, fat v.l to 2,10 and
earbohrdrntee worelB8.4 per cext (Xie¥t, 1911 Coursey,
1963y Duokworti, 19663 Baquar and Oke, 1976j33plittatoesn~
ser, 19763 OGopalan £t g, 19763 Claocso and Appolonias,
19787

The sterch content in yam varied from 43 to 70.9
per cent (Kie$t, 1911) Duckworth, 196353 Ciacel and Appo-
lonia, 1978). The total sugar reported in yam is 2,23
per sent (Metitt, 1311), |



The prozimate principles 12 the {uber were analysed
by many workers., The molsture conteut varied from 50 to
74, proteln 0,5 t0 0.7 on wet weight basis and 5 on Adry
welght basis, esh 0,5 to 1.0, fibre 0.6 t0 4,66, fat 0,1
40 0.7 and oarbohydrate 38,7 per ceat {(Duckworsh, 1960
Gopalan g% al, 19763 Yeoh and Chow, 13773 Clsecco and
Appolornis, 1078),

Studics on total starch content in 0assava revew

aled tuat it vacrlos frox 80 ¢o 88,4 per cent {Duckwortn,
1966) Ciacco =ad Appolonia, 1978),

Jacob (1997} obeerved that there is ns chenge in
o toltal nitrogen soutent In potutovs oven arlior bolle
ing. Chaudhuri gf al, (1963 atudiad the effect of fry-
ing, Vaking, and oamnalag oo the nutritive value of pota-
toes and found that on moisture und fat-Iree besis there
is no chinge in the ash content but the mean protein cone
tent slightly ebanged Ly canning than by other metholds,
Splittatoeerser (1976) reported very low net protein uti-
lisetion for potato starch and asylcae. Nomdy and Muller
(1977) found that the orude lipnid content of potatoes
was sisnificantly lowered by all methods of cooking. In
bolled potaices the loes was the lesst and there was no



alteration in the ftatty acié ocomposition after cooking.

Phe starch and dextrin sontent of tuber were found
%0 influsnce the textaral und orgenaleptic properties of
the tubers due to the aigh water binding capacity and
their interaction with esoh other and othesr food cometi-
tusnts (Galinskaye, 1377).

Cooking quality of the potato is based on the dry
matter content of tne potate. 7The yleld of potate chips
was more when the dry mattar coavent was aigh (Ordomes,
1972).

The colour of potato chips was ¢orrelateld with re-
dueing pugar content of the tuber., Light coiour chipe
vere obtained vhen the reducing sugar oontent was 7 per
cert end the colour vas too dark with lower values { Thore

nten, 1342},

he spouvifiv gravity »f the potsto wao found to in-~
fluenge fat abeurutics ln ae yrenarntion of ohips,
Pat aveorptlon lacresgr! wlek dsevrenne 1n apecific gravity
and yice verme {iunkel @t gl, 1951y Johnson, 1957).

The protein contest of wwest-cotrte wag 2 to 3,5
per cent and thore was no eignificant 24rference even aft-
or cooking (<acob, 19%57). There wns msorved coftening of
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the flesh and incremse in the sweectness of sweet-potato
on boiling., During boiling a part of the starch is tra-
nsformed to dextrin and suorosey thus it alters the sta-
rch~ moisture ratio and increases maltose conversion,
which is respomsible for consistency and sweetness,

In cooking sweet-potatoes there was a ﬁ&kﬂﬂ inorease in
reducing sugar and maltose content and,decresse in alco~-
hol and insoluble solids (Jacodb, 1957).

The quality changes in sweet-potatoes were Obe
served by Hoover and Harmon (1967) after 45 minutes
cooking at 76°C. Increased maltose content in cooked
sweet-potato provides a reliadble guide to the conver-
sion time necessary for the production of high quality
flakes (Deobald, 1968, 1969),

During cooking a large mmount of starch and dex-
trin is available for hydrolvsis by amylase thus in-
ereasing the conversion proceas (Galinskays, 1977).

Sarhan ¢t gl, (1975) found an increase in sugar
and decrease in staroch and total solids of sweet-potatoes
after blanching for 30 minutes and there was increase
in total aolids after baking.

Prancis gt pl, (1975) observed a slight increase
in the protein content of yam after cooking. 8plitte-
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toeaser (1976) studied the protein and total amino aoid
content before and after cooking the yam. There was

a loss of non-protein nitrogen after boiling (25 to 59
per cent) but there was no change in the nitrogen of
protein origin of the yam,



MATERIALS AND METHODS



In the prosent study commonly consumed recipes
chips and 2ulusy of potato, sweet-potato, yam , colo=
casia and eassava were standardiged according to the
method reported by !lonica (1976). The reoipes were ana=-
lysed for:

a) The proximate principles: (protein, ash,
moisture, fidbre, and totzl carbohydrate).

b) Total starch,

¢) Amylose.

d)Reducing and non-reducing sugars.
e) Amylase inhibitor.

The tubers were obtained from the local vegetable
market for the present study.

diendardised rocinesl

Puluay and chips with potato, sweet-potato, yam,
ocolocasia, and csssava vere standardised (Appendix-I),

Shaplaal Aoslvala’
The standardised recipes were analysed with raw tudbers
for proximate principles, amylose, total starch, redu-~

oing and noa~reducing sugars, and amylase inhibitor,
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For chemloal analysis rav samples were dried and
powdered finely by an electric grinder. The chips were
dried at room temperature and powdered. Puluay (along
vith added wpter) was also dried smd ground into fine
powder,

2xoximate nrincipleg?

The molsture content was estimated in all the sa-
aples by an infra-red moisture dbalance. Ash and £ibre
vere estimated by the standard (AOAC, 196%) method.

Pat was estimated by the Soxhelet method in nll the
samples (AOAC, 1965). Protein was estimated by colo-
rimetric method in all the samples (Alers, 1955).

( Appendix II-- V).

Anrlsse oontent :

It was determined by a standard procedure based
on colour development with lodine and measureaent of
the colour transmittance at 600 nm (Bhattacharya, 1968).

(Appendixz-VI).

This wos done by the Hasaid and Newfeld (1963)
method, Scluble sugar-free aolution ia treated vwith
perchloric acid for liberating starch, The intenasity
of colour developed due to the addition of anthrone is
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determined colorimetrically (Appendix-VII),

| The estimation was done by the standard A,A.C.C,.
method (1975) and computed as mg of maltose per 100 gm
of sample (Appendixz«VIII - IX).

Anvlase Jnhibitor:

The Jaffes (1973) method was used 1or all the
samples, (Appendix~X),



F AFAUCTL LTy F

TS VNI TR sl ¥ N aF SN S Tt s Y
MY LDBERARAT-L050 050

A R R 4

RESULTS AND DISCUSSION



~

Two commonly consumed recipes of tubers in Andhra

Fradesh are Pulusp snd chips,.

These two recipes are
standardined and analysed for their nutrient composition,

ZABLE = I3 Amount of water absorbed, time taken for

boiling and g:eparing the rccipes with
different tubers.

Initial VWater absor- Time Time
. weight Dbed by the Saken taken for
Tuber of the tuder for co0 .
?u?er (m1) boil- the
8
%ﬁn (min)

Potato
(Solanum tuberosum) 50 10 30 20
Sveet-potato
(Ipomea batata lam) 50 12 10 15
Colooasia
(CeEsoulenta.l) 50 6 10 22
Yon
(Amrahcgham
oonpamttlutun) 50 12 15 20
Cassave
(Manihot esculenta) 50 8 12 15

*1 oup (200 m1) of Pulusu.
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The data given in table-~I shows that in the pre-~
paration of Pulugy with tubers, water gbsorption is less
in the case of colocasia and gansava, even though the
tize taken for boiling the tuber is same for all the tue
bers. In the preparation of Pulusu, colocasia took
more time than other tubers.

The difference in the wveight, time and temperature
of frying the chips of different tubers in refined gro-
undnut oil is given in table-II,

ZABLE - 113 Per oent loss of weight, yleld, time and

temperature required for frying chips of
different tubers,

Tnitial Weight Welgh$ o088 of {ield Pry— Frying
woight of edi~ after weight of ing Temper:

of %h ble Irying due to chips time ture
Tuber tuber porti- frying
on

(€ (&)  6a)  (o/0) (Mo (mtn) (%)
Potato 50 43 40 7 gg- 45 80
Sveet-
Potato 50 45 52 29 27-30 3-4 85
Colocania 50 43 37 14 25-30 90
Yam 50 50 2T 46 3537 a%
Cassave 50 43 &8 35  25-27 90
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The percentage loas of weight due to frying was
more in yam and cassava and leoss in potato chips, There
was no variation in time taken for frying, oxocept for
solocasia chips, The frying temperature, and yield of
chips was the same for all the tubers. Chips with swe-
et=potato were orisp within four minutes at 859 but
Hoover and Harmon (1967) reported that orisp flakes were
obtained at75°C after cooking for 10 minutes., The hi~
gher temperature used in the present study might have
reduced the cooking time,

Analysis of the proximate composition of recipes
along with raw tubers vas done and the resultec anre
given in %taoble~III,
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SABLE -~ 1118 Pcrucntng:t:olpolltlon of proximate princie-
e

ples of rent tubers before and after

4] mkm.
- Molg~ | Pro- Carbo=
Tuder ture Ash F4ore Fat tein hydrate

1. Retate
.) Raw 76.0 0.37 1.22 0,10 2,07 20,26

b) Pulusuy 82.2%  0.39 0,67 4,30 1.76 18,82
o) Chips 61.2 0,48 1,00 16,08% 1,86 19.39

2. Sweet-Rotato
‘) Raw 68,0 0-46 0‘99 °n09 1.48 28.95
b) Pulusu 74.6* 0,52 0,89 4,20 1,28 30,02
¢) Chips 66.3 0.52 0,84 14,56% 1.24 16.64
3. Solocasia
‘) Raw “.0 0.8’ 2.31 0010 2,65 3001’
b) Bulugy 78.0% 0,93 1.21  6.20 2,41  21.29
6) Chips 43.6 1,10 1,62 2%.,00% 2,07 26.61

4. Xan
a)Raw 70,0 0,%9 1,20 0,09 1.2% 27.07
b) Puluma 74.4% 047 0,84 4.70 0,94  19.70
@) Chips 40,1 0,63 1,10 19,80% 0,94 27.44

5. Sangava
a) Raw 74.0 0.46 1.20 0,10 1,70 22.54
b) Pulusy 80.2% 0,54 0,91  4.20 1,49 13,00
¢) Chips 61,6 0.7 0.93 16.30% 1.48 20,25

L T

+ Statistically significant (P 40.05)
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The moisture, fibre, fat and protein contents of
rav potatoes obgerved in the present study are the same
as the wvaluas uyported (Eeitt, 1911; Duckworth, 1966,
Gopalan gt al, 1976) Hondy and Muller et al, 1977).

Ash sontent is lower than the value reperted (Yegnsr,
1972) and the garbohyirate content is alsc lower than
the value observed by Gopalan gt al, (1976). Though
there is slight change in the nutrient composition after
cooking the Pujugy snd chipe, it is not significantly
different (Jacob, 1957y Chaudhury, 1967) except for moi-

acure and fat content.

In the preparation of Pylumy, tuhers are bolled
first in wvater, Yater is slso added while cooking,.
This might cause an inorease in ihe moisture content of
the tubers. In the case of chips there is a decrease in
moisture content and an increase in fat content, which

may be due tc the deep fat frying used for the preparation,

The proxisate composition of raw sweet-potato ias
similar to the reported wvalues (Eeitt, 12113 ¥golillve
aiy, 195354 Cnattrield, 1954 Well and Merril, 1954¥
Duckworth, 1965y Young and Tsal, 19763 OGopalan gt al,
1976). 1In the ease of Pulugi evd chips there was a eiznifi-
cant increase in moisture snd fat content respeciively.



20

There was no change in other nutrients as observod by
Jacob (1957).

In colonaaia and yam the proximate composition
in the raw tuber was game as reported (Keitt, 1911,
Coursey, 19633 Duckworth, 1966y Baquar and Cke, 13763
@Gopalan gt gl, 1976) Splitistoesser, 1976y Fredric gt
aly 1977y Clacoo aud Appolonia, 1978) except for carboe
hydrate, whioh was higher than the value reportad by Go-
palan g% ul, (197G). 1In the osae of cother tubers there
is a significant incresse in the moisture content of
Ruiluay and the fat content of chips, No change in othe
er nutrients were observed.

The protein content of cassava ie higher than the
values observed by Duckworth (1966), but the carbohydrate
content 1 lower than the values observed dy Gopalan gf
als (1976), Other nutrients are the same as the values
reported (Duckworth, 1966y Gopalan g% al, 19763 Yeoh and
Chew, 19773 Ciacco and Appolonia, 1978), There was no
change in the proximate composition even after cooking,
except for moisture contents in 2ulusuy and fat content
in chips, wnich are gignificantly higher,

‘The total starch, amyloae, reducing and none-reduci-
ng sugar contents were estinated, anid the reevlts are
given in tadble -~ 1V,
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ZABIE ~ 1V: Percentage of atarch, amylose, reducing,
and non-reducing sugar contents of dlffaro-
nt tubers before snd after cookinge.

3tarech Anylose Reducing Hon-redu-

Tuker Sugar oing
s

1. Bafake

a) Raw 20.60 18,20 0.14 0.14

) Euluas 16,24 20,18 0.14 0.14

o) Chips 16,70 24,95 0,20 0.79
2. gwesS=potato

6) Raw 26,84 23.45 0,22 1.96

b) Rulusy 24.56 26,36 0,30 2,10

6) Chips 20,60 27.92 0.41 2.23
3. Selocasia

‘») Raw 30,24 17.10 028 0.23

0) ﬂhips 29,50 19.20 c.% 0.63
4 I

a) Raw 26,75 10.75 0.11 0.35%

) Palusy 21,01 12,62 0.11 0.37

c) Chips 20,40 16,26 0.23 0.68
S. Saamaya

a) Raw 27092 16.26 0.1’ 1.10

¢) Chips 23,00 17,85 Q.21 1,68
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In all the tubers there was a decrease in etarch
ocontenf and an inocrease in amylose, reducing sugar and
non~reducing sugar after cooking but the change is not
significantly different. Cooking makes the starch avail=
able for engyme hydrolysis. This may be the reason for
the slight increase in the amylose content of tubere
after cooking as observed by Uelinskaya (1977). The
reducing sugar and non-reducing sugar content of the raw
potatoes observed in the present study are lower than
the values observed by Iritani and Russell, (1973);iri-
tani and veller (1977).

3tarch and amylose content are the same as the

values reported {(Appolonia and Miller, 1911y Duckworthh,
19664 Masem and Clacco, 1976y 3ochoka gt al, 1974) and
the amylose content is with in the range of values repo-
rted (Sinek, 1973 and 19773 Sochocka ot als 1974). There
was a significant increase in reducing and non-reduoing
sugar in the cnse of potato chips., Thornton (1942) obe
served dark colour chips if the reducing sugar content
was lov but in the present study, eventhough the redu-
oing sugar content was low, the colour of the chips was

not so dark,

] There was a 8ignificant increase in non-reducing
sugars after cooking the sweet-potatoes, Jacod (1957)
aleso observed a similar increase in non-reducing sugare
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after ocooking. The amylose oontents of raw sweet potato
observed in the present stuldy are higher than the values
reported by Mandssmba and Pedro g% al, (1976).

The stareh content of colocasia, yam and the amye-
lose content of colocasia observed in the present study
are within the range of wvalues reported (Keitt, 1911y
Duckvorth, 1966y Purcell etf gl, 1972,¢ Ciacco end Appolow
nia, 1978).

The starch content of cassave obperved in the pre-
sent study is far lower than the values reported (Duck-
worth, 1966y Ciacco and Appolonia, 1978). The redusing
sugar content is expressed ing the preasent study on dry
weight dasis and is lower than the reported values whioh
are expressed on a fresh weight bdasis.

The percentage of amylass inhidition was analysed
in all the tubers defore and after cooking, and the re~
sults are given in table-V,
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ZABLE ~¥: TPercentsze anylese inhidition in different

tubers before and aftex cooking.

KBaltose rel- Anylase { of the
Tuber eased from inhibition ﬁbatnto
the samples
(g) (o/0)

1. Potato

a) Raw C.402 4.8 7.00

b) Enlray 0,403 4.7 Ts00

0) Ohipe 0,408 4.9 7.00
2. Juset~paiatc

a) Raw 0.413 3.7 7.00

b) Pulusn 0.414 3.6 7.00

e) Chipe 0.414 %6 7.00
3. Cologcasla

‘) Raw 00380 T0 7.00

b) m 0,381 6.9 T.00

e) Chips 0.331 6.9 7.00
4. Xan

a) Raw 0.378 7.2 7.00

b) Pulusy 0.378 Te2 7.00

0) chlpn 60379 7‘1 7.00
5. CangaYs

‘) Raw 0.416 3.4 7.00

b) Bulusu 0.417 3.3 T7.00

e¢) Chips O.418 J¢3 = 34 7.00
Standard pure starch 0,450 | s 6.80
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The data presented in teble -V ghow that the amount
of maltose roleased from the tuber is less in the case of
colocagia and yam compared to other tubers. This may be
due to the presence of amylase inhiditor., There was 7
per cent smylase inhibition in colocasia and yam (fig.l)
which is hizher compared to the other tubers. There Was
no change in maltose content or in amylase inhibition
observed evan arter cooking., The amylase inhibitor may
be a heat stadble compound as that observed by Narayan
Rao (1978) in colocasia, The per cent inhibition in
colocaria observed in the present study is in aocordance
with the values reported by Narayana Rao (1970),



SUMMARY AND CONCLUSION



'Roots and tubers are commonly consumed vegetables.
Due to their easy availablility and low cost that becomes
part of the daily menu in many familics, A survey con-
ducted in Andhra Pradesh had shown that these sre consue
med after cooking. Chipe and Pulugy are the commonly con-
suned recipee of these tubers. Cooking of tubers will
bring cbout some changes in their nuiritive value aswell.
In the present study an attempt has been made to stndy the
proximate principles, ash, total starch, reducing, and non-
reducing avgurs, and amylese inhibltion of potato, swecte
potato, oolocasia, yam, and cassava before and after co-
oking the recipe.

7he results obtained im the presant study show that
there is an inorease in the moisture comtent of tuber in
the preparation of Pulugy and there is an increase in the
fat contenti of chipes., This may be due to the cooking
methvod used for the preparation of the recipe and no sig-
nificant change in other nutrients was observed even after
cooking.

After cooking 4he tubers, though there was a deo~
reane in the starch content, and an inorease in the amy-
lose and reducing sugar contents in 2l]l the tubers, it vas



not significant, The non-reducing sugar contents of
all the tubers increased in the preparation of chips.

There wns no change in the per cent amylase inhiw
bition even after cooking in all the tubers and the per
oent anylase inhibition was higher in colocasia and yam,

At present only the changes in the proximate prie
ntiples are studied, A study of the changes in the ocone
tents of the vitamins and minerals after cooking also
might give a better pioture, Therefore, further studi-
e8 including the analysis of these are suggeated. The
inoreased inhibition of amylase in yam and colocasia ne~
eds further analysis.
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a) Potato Pulagn

Potatoes (edidle portion) 180 g

011 20 ml

Vater 650 m1

Ssapcuning ¥ tap

Tamarind 1 iime size (10 g)
Turneric powder + tep

Chills powder 2 tsp

BR2i0D:

Potatoes are semi doiled, peeled and cut, Tamarind
water 1e prepared by boiling tamarind for 10 minutes in
400 m1l of water and the juice is squeszed after cooling
and kept aside, After heating the oil, seasonings, chilli
povder, turmerio, sal$ and potatoes are edded. After a
fev minutes tamarind water is added and cooked till 1%
becomes a little thick and removed from the fire,

b) Retato Chips
Potatoes 50 ¢
011 To fry
MEIHOR*

Potatoes are peeled and chips are made by chip
maker and deep fried till it deocomes orisp.
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e) 3xset-potato Puluan

Sweet-potatoes (edidle portion) 87 g

041 20 nd
Water 500 md
Seasoning 1/4 tep
Tamarind One lime sise (l4g)
Tarmeric powder 1/8 tsp
Chilli powder | 1 tap
HRTROR

Sane as potato Pulusy

a) Sueet-potato chine

Sweet-potatoes 50 ¢
011 To fry
ER2RR

Seme as potato chipe.

e) Solooasia Pulusn

Colocasia (edidle portion) 92 g

011 15 =)

vater 400 m)

Seasonings 1/4 tsp

Turmeric powder 1/8 tep

Chilli powder " 1 tsp
KRIUCH »

Sane as potato Pulusy
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f) golosania ohina

Colovansia
011

REZHOR»
Same a8 potato chips

g) Yam Pulusy
Yam (edible portion)
041
Vater 50
Seasoning
Tanarind
Purueric powder
Chilli powder
UEZEOR ¢

Sane as potato Rulusu.

h) Ism.ghina

Yem
011

EBIHQR:
Same as potato chips,

1) Cassava Rulasn

Cassava (edidle portion)
011
Yater

100 g
20 m1
500 ml
1/4 tsp
a5 g
1/8 tsp
i sep

50 g
To fry

9 g
20 mli
§00 ni



seasoning
Tezarind
Turasric powder
Chilli powder
BRZHGR s
Same as potato Zulugu
3) Qassava shiza
' Cassava
oLl

AE2E0R:
Same as potato chips.

/2 tep
15 ¢

3/8 tsp
i sap

for frying



2 g of the air dry sample in a porcelain flat
bottomed dish at a heat delow redness t0 a white or
gray ash was burned,

Salanlation

r.rmt“h - Wm 1100
Wt of the sample taken



NEXROD
Twe grams of the mixture fat-free sample was weighed

inte a 500 ml besker and 200 ml of doiling 0,255 N (1,25 o/o
¥/V) sulphurioc asid was added, The mimture was boiled for
50 minutes, keeping the volume constant by the addition of
distilled water at frequent intervale, A glase rod was
inserted into the beaker to help smooth boiling, At the
snd of the period, the mixture was filtered through a
muslin oloth and the residue washed with hot water t1ll
froe from acid. The material was then transferred to the
ssms beaker and 200 ml of boiling 0.3513 K (1,25 o/0) sodium
hydroxiie was added, Arfter boiling for 30 minutes, keeping
the volume comstant as before, the aixture was filtered
through muslin sloth, the rezidue washed with hot water

t41) it was free from alkali followed by washing with eome
aloohol and ethe®, It was then tranaferred to a cruocible,
heated in & muffle furnsee at 600°C for 2 %o 5 hours, cooled
and voighed again, The crude fidbae por 100 g of the moisture
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was cozlcoulnted using the formula below,

Crude Fibre per osnt

= 200 x bl Rl agh z fibrs) o vt of agh. .
~wt of moisture and J{at-freo esumple taken,




BRAGENZ
Solvent Zther

ERINER

Dry the food sample in a hot alr oven at 60%c,
Make a stout thimble with filter paper. Take a known
weight (about 2 g) of the food sample in the thimble.
Transfer the thimble into the glass oylinder provided
with a siphon, Fill the flask t0 half with solvent
sther., Keep ether in the eylinder also., Beil the
solvent ether gently., The boiling ether rises through
the slde tubes and oondenses in the reflux condenaer,
Thus s constant stream of pure solvent drops into the
thizble and the solution of the extracted matter siphons
back periodically into the flask., Repeat the process
4-5 times, 1,0., till the food sample is free from fat.

Remove the thimble, 4ry in hot air oven., Note the
weight,

Salculaticna’

Yeight of the thimdle V., &
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Veight of the thimble + food (before Y, &
ien extraction) 2
Veigh$ of the thimble ¢ food (after ¥V, &
extraction) 3
Seight of the sample (W =¥y &
VYeight of the fat present in the eample ('2 - l, ) g

W, = ¥
o/o of the fat in the sample = ;3—--;11100
2" "



ARRENRIX = ¥
BESINATION OF PROTEIN

REAGENZ2A ¢
Hitrogen Mixture
Hessler'a reagent
Standard Ammonium Sulphate

Rixestion:

The chemicals used were sulpburie pcid, Hydrogen
peroxide, 100 vol (30 o/0), Ammonium Molyddate, Stannous
chloride or Stannous oxalate powder, Pottasium dihydrogen
orthophosphate.

BRIHOD s

Veighed samples (0.1 g) of the powder were trans-
Zar>ed te 4dry teat tubes., 1 ml of concentrated aaso‘ vas
added thoroughly mized., Exactly 0,% ml of B0, vas added
and the test tudbe shaken well, A vigor-us reaotion took
plapge., Bhaking vas oontinued till the reasction slowed down
ané the test tube vere sét aside for 2-3 minutes for the
colour to becoms almost elear., They were then warmed gene
t17 " a amal) flame until very fine bubbles appeared,
he 4tnbas wvere set aside for the bubdbling to stop and the
prosess was raneated until the aice of the bubbles were
approciably bigeer and the colour turned brown again, while
hot dropas of 3202 vere added into the tubes and shaken in-
mediately., The colour wvas almost diecharged, and again,
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the tubes were heated until bubbles evolved, leating
was continued until the ooleur was completely discharged
and 4id not appear again, The digestion should be comp=
Jeted within 4-6 drops of H,0,. The extract was cooled
with water and made upto 50 ml. This was filtered and
used for nitrogen enzlysis,

Two al of the oxiract was pipetted into a 2% ml
volunetrisc flask, and 4ilutsd with water $o sbout 20 ml,
1 nl of the attrogen mirture was added and mixed, and
15 drops of Kessler's resgent vas added, The volume
vad made up and the 4intenalty of the colour was read in
the c¢olorimetor, using o dlue flter (450 am). The nitro~-
gen odntoni was ¢alculated by using the standard graph.
The total protein wgo obtained by multiplying the total
nitrogesn by 6.25.

Nitzogen Mixtures

To 100 ml of Sodium acetate dissolved in 100 ml of
water, 4 ml of glaolal acetio acid, 6 g of Hodium hydroxide
dipaolved ia 100 ml water and 2 g of sodium silicate paste
digsolved in 10C ml of water and the volume was made upto
500 ml.
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Hsanler’'s Reagank’

Veigh 7 g of Mercuric chloride and disaolve in 100 ml
of water, warming not more than 55% to disaolve completely.
Cool thoroughly. Prepare 2.5 g of Potasoium iodide in 10
ml of water ard poar the mercuric chloride solution into
this stirring until the red precipitate which forma and
disappears on atirring just persists, Prepars a solution
of 40 g of EaOH in 100 ml of water and cool thoroughly,

Add 30 o¢ of this HaOH solution to tie solution of merou-
ric chloride in potassium fodide, taking care <¢that the
semporature does not rise . A pale strav liquid should
result., If there is any turbidity in the solution add

a fov crystals of KX and the colour will be discaarged.
Stand overmight and decant the supernatant liquid into a
brown flask and store away from ammonia fumes.

Cs4T1é & of Armmoninn Sulphate was dissolved in one
1itre of distillsd vwatsr, ) ml of this solution contains
0,001 g of Hliwogan or 0.1 my of Hitrogen.

¥or the workimg siazdasd 10 =) of the abovo anlution
18 token end dilated to 100 al. Thersfors, 1 =1 97 this
vorking standard contsing C.0) 2g Ege



Lalaulation?

50 m1 of filtrate has 'A' mg or ml of sample.
P! nl is used for colour development.

'P* ml filtrate has '&' mg of sampley '-r-sf ng sample

gontains 'Y' mg nitrogen,

100 2 ¥ x 50
100 g Wigo wul thorefure o0oRiAin = 8

. PA
of nitrogen, or ”'W fg ag of nitragan.




Reagenta:

Sodium Hydroxide 1 ¥ (approximately)
HC1 1 R (approximate)
fodine eolution = 0.2 %9 gn 20/0 KI

Phenolphthalein -~ 0.1 o/0 in 95 o/o alechol

Distilled ethyl alcohol

3ciled and cooled distilled water

Standard emylose solutiont 100 mg amylose 4n 10 ml
sodium hydroxide was dissoXved accurately by shaking,
diluted to gboat HU wl, and aboui 3/4 of the calou=
lated amcant of K21 needed to neutralize the solutions
wes edded, made wup to 100 ml and stored in the
refrigerator,

¥eihnd _for sevmple preparations

The renipe was fully dried and powdered to pass through
a 30-40 mesh screen. PFor routine and approximate work, amy-~
lose wap directly eatimated in this flour and the resilts
multiplied by 1 - 6, For accurate work, the flour was de~-
fatted bty Jorhelet extractior, first with methanol and then
with pstroleum ether for 6-3 hours esch, end then dried in
air. It is convenient to expose the flour {alerg with stan-
derd enmylogel t0 s definite atmcepbere in = flat disk for
about a day, 80 that moisture reed not be determined in

each sumple, For example at 28%C and 65 ofo R.H., the sample



$3 -

will attain approximately the following moisture contentas
Undefatted rice fiour 12.5 per cent, defatted rice flour

11.5 per cent, tardard amylose {H.,B.C.) 13.5 per cent,

RERROL :

1V g o filour in 100 al of volumetrio flark wawe
weighad aceuratsly. One ml of aloochol wvas sdded and mixed,
10 ml of podium Lydreside sviution wers sloviy added and
left overnight at room temperature, Alternatively the mixe
turo waa intermittently hsated in & boiling water bdath
for a fov minutes tiil the fiowr was dispersed snd then
ocoled and was shaken thoroughly and diluied $0 AUV ml,
The golutiona were anasiysed immediately, but it is pre-
feratble, if timepermita, to have it for a day at room
tanpoerature as the reading often increases alightly next
day.

It wan mixed tharouvghly sud 9 mi were pipetted into
g 100 xm) wolucedtris Llack, X drops of phenolphithalein and
crout B0 22 d2etilled weter added mwni diluvte HCL wes added
fropwise with siskicg until the colour wam diszchargsd,
2 nl o Idine colution vae rdéded #nd mede up 40 volume
w4tk bodlod dintiiled water. The gtandisrd gayiocee solutiom
il thenttd almdlard;y starting with 1 ml of the standard
gclution., ALY Tolinc Dlemks were mrupacel by making up to



2 ml of Iodine solution to 100 ml with distilled water,
The solutions were rend after 30 minutes in a photeelectw
ric colorimeter with 600 nm filter against the blank,

Saloulatians

Anylose content o Unknown reading X ng dry amylose in 1lml std.
o/o dry bLasis std, reading S x dry solids in sagplo
(e/8
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ARAGENIS:

1)

2)

3

4)

5)

)

7

80 o/0 ethanol: 1680 ml of 95 o/0 ethanol is diluted
with vater to make two litres,

Perchloriec acidi (53 o/e) = 270 nl of 72 o/e pere
ehlorie acid is diluted with 100 al of water. Solue
tion wvas stored in a glasa stoppered container,

Iodine~Potassium Iodide soluticns 7.9 g Iodine and

7.5 g of potassium iodide were ground with 150 al of
water, the resulting solution 4iluted o0 250 ml and

filtered Aif neoeasary through a Vhatman No,3 filter

paper with suction.

Ethanolie godium chloride solution: 950 ml of ethanol,
80 ml of B,0, 50 ml 20 0/6 aqueous sodium chloride
solution are diluted to 500 ml with water,

20 o/0 aguecus sodium chloride solutions 20 g of HaCl
is digsolved in 100 ml of water,

HaOH
0.25 X sthanolic/solution: 350 ml of ethanol, 100 ml
of water and 25 ml of 58 NaOH are diluted to 500 m}

with water,

Anthrone reagent: (0,l0h / 72 ofe V/V 112504) lg
anthrone was dissolved in 1 litre of cooled naso‘
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oontaining 760 ml of concentrated H,80, with a specifio
gravity of 1.84, and filtered through fritted glass.
The solution is stable at 4°C for several days, dut
aust be discarded when it turas green,

8) Glucose solution (0.01 o/0)s A stock solution is pree
pared in 0,1 o/0 aodium benmoate solution.

The sample was 4dried rapidly at 30-95%, It vas ground
%0 pase a 50«80 mesh screen, 50-250 mg sample was placed in
50 ml centrifuge tube., A fev drops of80 o/o0 ethanol were
introduced t0 wet the ground material sc as to prevent
clumping, 5 ml of water was added and the mixture was tho-
roughly atirred, The soluble sugars are extracted as follows:

.!hn tube wasn 1!&0!!06 in & hot water bath, 5 ml of hot
80 0 ethanol was added and mixture was stirred for several
and centrifuged, 7The ethanoclic solution was decanted and
discarded, %The extraction was repeasted three more times to
renove scluble sugars. |

The sugar-free aample was heated for about 15 minutes
with 5 ml of azo in a water bath in order to gelatinise the
starch., The suspension was oooled t0 room temperature and
6.5 of 52 per cent perchloric aoid wes asdded while stirring.
The tubde was kept cool by iLmmersion in water bath at 25°C,
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Stirring was continued for 5 minutes and ocassionally during
15 minutes. 20 ml of water was then added and the nixture
was centrifuged. The agqueous starch solution was decanted
into a 50 ml volumetric flask and extraction with perchlo-
ric acide was repeated without preliminary heating. The
tube and rod were vashed with water. The combined extract
were 4diluted to the mark and centrifuged, and the super-
natant vas decanted through glass wool,

A 10 ml aliguot of gtarch wes transferred to a 50 ml
aeonioal centrifuge tube, 0.5 ml 20 per oent HaCl and 2 ml
I/K1 solution was mixed snd let stamd for 20 minutes, This
vas oentrifuged and the supernatant ligquid was removed with
sxtreme care to avoid any loss of the precipitate. The pre-
cipitated staroh-~iodine complex is then suspemded in 5 md
of ethanclic ¥aCl solution &nd centrifuged. The supernatant
fluid was discarded and the washing process was repeated
at least one more time, To the precipiiate 2 m) of 0,25 X
ethannlic NalH were added and gently shaken and topped until
the dlue colour was discharged, A stirring rod must not be
used as the gummy precipitate would stick to it and ample
time given for the decomposition of complex.

The liberated atarch was then centrifuged and washed
several tices with 5 al porticns 5f othanolie NaCl solution
as before., About 5 ml hot vater was added to the precipitate
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starch in the tudbe and the mixture was stirred with glaes

rod until the atarch had dissolved, The solution was quanti-
tatively transferred to a 50 ml volumetric flask, the tube

and rod wers thoroughly washed with warm water and the wesh
vas added to the contents of the flask which vere then diluted
$0 volume and mixed thoroughly. The concentration of stareh
was determined by the method of Fairbrain,

Aliquot of starch solution expected to contain 20 to
200 ug of starah were pipetted into acid-washed test tubes
and diluted with water to 2 ml, At the same time a series
of tudbes containing 0200 pg Dezlugose in 2 ml of solution
woere prepared, The tubes were immersed in oold water, 10 ml
of anthrone reagent was added and mirxed well and placed in
a boiling water bath for 1% minutes, ocoled rapidly and read
at 620 am. In calculating the amount of starch from the
stendard ourve of percentage Deglucoge, the D=glucose reading
must by mltiplied by 0,90,



BEAQENZR
Ethyl algchnl « @8 o/
Aold sufier solution
Sodiun tungetate - 12 o/o
Alkaline ferrieymnide solution « (.1 o/fe
Acetic aoid salt solution

splable stareh.{Potassium Iedide solutiocn)
Thiosulphate solution - 0,1 ok

8.675 g 9f flour were introdused in%e a 100 n) flask,
The flask was tipped so that all the flour s on one side and
wetted the flour with 5 ml alcohol, The flask was tipped
$0 keep the flour on top, 50 ml buffer sclution added keeping
avay from coming in contact with flour 411l all had been
added, It was shaken to bring flour into suspension., 2 ml
of sodium tungstate solution was added immediately and mixed
thoroughly, and filtered (Whatman No.4) discarding first 810
drops.

NEZHOD 4
5 ml of extract pipettad into a test tube and 10 md

alkaline ferricyanide reagent added, nizxed and immersed in
a visorouzly boiling bath 3«4 am delow the surface and boiled
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for 29 minutes, The test tube was 0ooled under running
vater and poured immedimtely in 200 m) flask, The test tude
vas rinsed with 25 ml acetic aeid, salt solution, the

rinsed added to the flask and 1 ml of the starch KI solue
tion added and titrated with 0,1 K thiosulphate solution
$111 the blue colour disappeared.

Salanlations

X ml ferrieyanide reduced was calculated by subtracting
4 ml than required from the equivalent of ferrioyanide re-
agent, Reducing sugar as mg maltose/100 g flour was Gome
puted from the tabdle,



RRASEERS s
Reagente are the sane as uned for reduoing suger.

ERZEGR

S ml of fitered clarified extract was takem inso
a test tube and immeresed in a vigorously boiling water
bath ro:nis ninutes. The test tube was cooled under running
water/a® exaotly 10 =) of alkaline ferricysaide reagent
was added. Reduction and titration was done as for reduoing
sugar,

Salonlations

The veolume of ferriocyanide reduced (ml) ealoulated
and subtracted from this value, the ml ferricyanide reduced
in procedure for reducing sugars above esxpressed the difference
as suoross per 10 g from the table.



Hydroohlorie acid « 1 N

Sodium Hydroxide - L N

Phosphate duffer - L M, pH 6,8

Seluble starch solution in duffer - 1 o/
Sy5-Dinttrosalioylio acid reagent

standard maltose golution

Ensyme solution(0,1 0/ extract of potato in dulfer)

HEZEOR s

Extrasts wers prepared by suspending 20 g of finely
ground gample in 100 =l distilled water, Aifter magnetie
atirring for two houre at room temperature the suspensions
vere esntrifuged and the clear supernatant sclutions adjusted
%0 pH 4 with 1L N HC) and heated at 60°C for 30 minutes in
order to insctivate any amylase present. The solutions
were clarified by centrifugation and neutralised with 1 M
HaOH,

For neasurement of anylase activity the method of
Bernfeld (1955) was adapted os follows: Known ameunts of
sasyms preparation wers dissolved in buffers; 0,5 ml aliquots
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were incudated with )1 m) of 1 o/o solution of goludle
starch prepared in the same buffer as the ensyme, AfSer
three ninutez at 25°C, 2 ml of & 1 o/6 3,5-dinitrosalioylie
acid solution wvas quickly eadded. The mixture was heated
for five minutes in a boiling vater bath, after cooling,
the optiocsl adeordenss at I56 nn was measured, vith maltose
solution aerving sas the stundard. One ensyme unit is de-
fined ne the amount of emsyme liberating 1l mg of maltose
under the above oconditions. A blank was prepared in each
case by first adding 3,5«4introsalicylic acid reagent to
the starch solutlion snd then the ensyme, 1In the inhibition
sxperiment the amoun® of amylase correspimnding to 1 ensyme
unit was employed.

Anylase inhibition was determined dy preinoudbating
0.5 ml of purified sample extract with 0.5 ml of the ensyme
solution for 8 minutes at 25°0, previcus to the assay of
hydrolytic activity, The results vere compared with the
astivity of the same smount of enzxyme diluted with 0,5 ml
of water. A dlank with the corresponding sample extract
heated in a dolling water bath for eight minutes was sedn
simltanecusly., This treatment abolished the inhibitor
aotivity of psnoreatic amylase.

One inhibitor unit is defined as the aotivity that

deorsases the lidbaration of the reducing sugars from starch
P jo/o
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Sy one unit of panereatic amylase to 50 o/o0 of the amu.
produced in the controlled experiment without inhibditor.

Por comparing inhidition of different amylase, the amount
sol~-uble sample inhibition of different amylase, the amounts
of soluble proteins causing a 50 per eeat redunotion of
ensyme sotivity were calculated,








