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RESEARCH  PAPERS

Polyphenols of Avocado (s ersee wnericens) and Thetf
Endogenous Oxidation

T. N. Prabha and M. V. Patwardhan _
Central Food Technological Research Institute, Mysore-570 013, India

Manuscript received 17 January 1980; revised 6 June 1980

Polyﬁhenols from the peel, pulp, seed and seed coat of avocado were separated and identified by paper chromato-
graphy. Catechin, epi-catechin and three leucoanthocyanidins were present in all the different tissues of the fruit.
Cis and trans-chlorogenic acids and two flavonol glycosides were present exclusively in the peel. p-Coumaric and

caffeic acids were detected only in pulp, while isoflavone was
sprayed with endo%enous polyphenol oxidase preparations showed t

ﬁresent in both pulp and seed coat. Chromatograms
at catechin and epl-catechin were the major browning

substrates in all the tissues of avocado, and leucoanthocyanidins considerably contributed towards browning.

Avocado fruit (Persea americana) is known for ifs
predominant fat coptent: its oil being used in cosmetic
Industry. ~ Although polyphenols and their enzymatic
oxidation in fruits and Vegetables resulting in Brown-
Ing reactions have been wi eI% studied and reviewed12
not much is known about the phenolics of avocado
and their endogenous oxidation. Catechin, leucoantho-
cyanidins. and some simple phenolics like p-coumaric
and caffeic acids have been reported to he present in
the flesh of ‘Fuerte’ and ‘Lermen’ cultivars of avo-
cado34. Avocado seeds were reported to be rich in
catechin and polymeric substancesb. . Golan et aP
have further pointed out that their aftempts. to
dentify the phenolic substrates specifically oxidized
by thé avocado polyphenol oxidase (PPOfw_ere un-
sticcessful. A systermatic study of the qualitative and
quantitative nature. of palyphénols in different tissues
ofavocado and their involvement in endogenous brown-
ing is not found in literature. The individual tissues of
avocado, viz,, peel. pulp, seed and seed coat have
aifferent, rates ‘of browning as evidenced by visual
ohservation. Hence, it s Ilkel¥ that these tissues mlght
differ In_ their phenalic content both quantitatively
and qualitatively Partlcularly with respect to the endo-
ﬁ$nously oxidizable substrates. A detailed study was
Merefore, undertaken wherein the phenolic content of
Individual tissues.of avocado and their possible role in
enzymatic browning was studied.

Materials and Methods

Freshly harvested mature avocado fruits of green
variety, ‘obtained from an orchard near Qoty, Were

allowed to ripen at room temperature for about 6-7
days. The pulp, peel, seed and Seed coat were separated
and sliced. Polyphenals from tissue slices were immedi-
t_eIP/ extracted ‘with 85 per cent simmering_ethanal
filtered, and concentrated under vacuum. “The lipi
matter and pigments present in the concentrated aque-
ous extracts were removed by repeated chloroform
and petroleum ether washes. Agueous extract was then
directly used for the estimation of total phenolics,
flavoné and leucoanthocyanidinse.  The phenolics in
the aqueous layer were Te-extracted exhaustively into
ethyl acetate, concentrated and used for paper chiroma-

tography.
%h?o%atography: The polyphenols were separated
RX two-dimensional paper chromatography on What-
an _No. 3 paper, using n-butanol-acetic acid-water
4:1:5 viv) and 2 per cent acetic acid solvent systems.
he phenalic spots were identified by standard”proce-
dures7.  The_chromatograms were also sprayed with
endogenous PPO preparations extracted from_ respec-
tive tissues. The oxidized spots were eluted and optical
density measured at 420.nm. .
_ Pr%naratlon of PPO:  The fruubu??ues were_blended
in_Q.00IM potassium phosphate burfer (pH 7.4) con-
taining 1 per cent polyvinyl pyrolidone (PVP) and (.1
per cént ascorbic acid, and USed for acetone powder
reparations, PPO was extracted from the acehone
Eo ders with 5 volumes of 0.0LM potassium phosphate
uffer ﬂpH 14), containing 1 per cent insoluble PVP.
The extracts were squeezed through cheese cloth and
centrifuged to get a clear superndtant and used as a
source of PPO,
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Table 1. av

RIvale

do phenolics

Compound . —eemee ADSOI
-Butanol: Acefi %% Acetic acid m
A0 Wt vﬁ/) ? )
FHlavonal glycosice | 068 015 210, 30
Havonal glycosice I 08L 0.2 b 338
L eucoanthocyanidin | 049 043 207
Leucoanthocyaniciin I 046 053 26
Leucoanthocyanidin 11l 054 0.66 2
Leucoanthocyanidin IV 049 0.24 29
F%eucoanthocyar&[dln V I 02 048 %g%
ro-anthocyanicin complex — —
Catechin - P 068 041 sl
Epi-catechin 04 03 2%
Cis-chlorogenic acid 0.69 059 39
Trans-chlorogenic &cid 0.70 0.77 36
Cis-caffeic acid 0.89 063 24
Trans-Caffeic acid 087 00 RA
Isoflavore. 09L 0.00 28
Coumaric acid 08 045 310
n-flavone phenolic 083 01/ 28

£

Pl Peel,  Pp: Pulp,  Sc: Seed coat, Seed

Results and Discussion

Table 1 presents the list of polyphenols.present in
hoth raw and ripe avocado tissues’as identified by R
data, spectral maxima, flluorescent behaviour “an
colour reactions. The Identity of catechin, epi-catechin
chlorogenlc acids, caffeic acids and p-coumaric aci
were further confirmed by co_—c_hro,mato?raph wit
authentic compounds. The 1dentification of leucoantho-
cyanidin spots was verified bK heating the individual
spots in_buytanol-HCl6.  Both the tlaivonol gl comde%
present in the foeel upon hydrolysis yielded twd Tlavono
spots with Rf values entirely “different from that of
original compounds. ~ Hencé these were tentatively
identified. as flavonoL_%lyco Iges. )

.Catechin, epi-catechin and the three leucoanthocyani-
dins were present in all the four tissues of avocado.
Flavonol gI%/comdes_, ois and  trans-chlorogenic . acids
were present exclusively in the peel, while"caffeic_and
P-coumarlc acids were found only in the pulp. Both
he Peel and seed contained Ia[r]%]e amounts of slow
moving  leucoanthocyanidin - coriplex.

The Concentrations of phenolics of avocado has been
compared tissue-wise In Taple 2. The peel contained
maximum concentration of phenolics, 1S content In
the Pulp being minimum, - About 40-60 per. cent of the
total phenolicS was contributed by flavones viz., catechin,
epl-catechin and leucoanthocyanidins.  Ripening pro-
duced a little decrease in ‘phenolic content except

on.maxima. Distribution in tissues

P, Pp,
£

in the seed coat where there was a slight Increase.

When the paper chromatograms
f pulﬁ),, seed and Seed coat werg spray_ed with their res-
d pective. endogenous PPO preparal

phenolic spotS were found to get oxidize
mes. The concentration. of fhe oxidizable” substratés

ot avocado, peel,

ions, only some
0 by the enzy-

h and their relative browning is shown in Table 3 In

neel, catechin, epi-catechin,” the three leucoanthacyani-
dins and chlorogenl% acid. spots were oxidized by the

endogenous PP
case

he high relative browning in the

i

f catechin is consistent with its high concentration

in peel. In ?ulp, seed and seed coat, catechin, epi-Cate-

chin and

eucoanthocyaniding were the oxidizable

substrates. As the concentration of the phenolics in
the pulp 1s low, the pulp undergoes less browning when

T able 2. total phenolics, elavones an d leucoanthocyanidins

I

e
Tissue

Raw
Pedl 135
Pulp 0.10
Seedl 576
Seed coat 222

*0/100g wet k.

enoli
cadl

Ripe

Total flavor I
(gstajcafae\é%m ant elfg?m

Raw  Ripe

nes T

Raw  Ripe
410 37
002 002
210 180
043 «0631
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Pee. Pulp Seed coat Seed
Browni Browni Browni Browni
mch Y o TR eolhy TR el iR
Catechin 2900 [ 90 % k) Ii) % K3
Epicatechin -+~ 40 19 23 s X &0 16 100
L eucoanthocyanidin | 50 X 11 — ) Y 80 I
L eucoanthocyanicin 11 m Y/ 85 B 18 ) 1080 k<)
Leucoanthocyanidin 11l & 53 09 — 4 — 8 —
Leucoanthocyanicin IV — 41 — 13 8 410 20
Cis-chlorogenic acid % N — — — — — —
Trans-chlorogenic acid i 4 — — — 2 —

—, Not detectable;, Browning units were expressed as optical density at 420 nn{

comﬁared to, other tissues, The relatively high and
quic brownlng ,
cado.could be due to lafge concentration ofleucoantho-
cyaniding and catechin™in this tissue, _
Thus, the major browning substrate In all the tissues
of avocado aF ears to be ‘catechin which is also the
major .phenolic compound. The contribution of epi-
catechin towards browning is also quite high though
Its concentration Is not Very hlﬁh. Al_though leuco-
anthocyanidins have been genera y considered as poor
substrates for PPO%l», they coftribute considerably
towards browning in avocado fissues.  Leucoanthg-
cyaniding present’in apple Varieties were also poor sub-
strates for endogenous PPQ enzymes as reported in
our further studies. Thus, it appears here that leuco-
anthocyanidins present i avocado tissues could be
conderised phenolics made UP of catechin type maono-
mers, and hence form browning substrates. “A detailed
study on the characterization "of leucoanthocyanidins

and flavonol glycosides of avocado are under-

visually observed in the sgeds Of avo-  way.
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Preliminary Screening of Mango Varieties for Wine Making

J. H. Kulkarni, Harmail Singh and K. L. Chadha
Central Mango Research Station, B-53, Sector-A, Mahanagar, Lucknow-226 006

Manuscript received :ﬂJanuary 1980; revised 21 April 1990

Preliminar screening of ten varieties of mangoes %Mangifera indica Linn.) for wine making was undertaken. Pulp was

analysed for pH, TSS and titratable acidity.

cerevisiae Var. ellipsoideus (No. 522)

The pulp was subjected to alcoholic fermentation using Saccharomyces
or 7-10 days at 22°C. Wines made from varieties ‘Fazri’, ‘Langra’ and

‘Chausa” were good. The alcohol content of the wines ranged from 5 to 13 per cent, while the tannins in these
wines were low. Sweet wine made from variety ‘Dashehari® was also adjudged as good possessing characteristic fruity

flavour.

Mango cultivation in India covers an area of 9.77
lakh héctares with a total annual production of 8925
million tonnesl  Mango In general, contains high
amount of total soluble™solids {TSS), proteinous, stib-
stances, vitamins and minerals thus making it a suitable
medium for the ﬂrowth of wine yeasts. Fruits such as
apple, apricot; cherry, plum, pedr, banana, pineapple,
orange, grapefruit, guav_a and passion fruit have heen
used™ for wine production2 10.” Wine from graPes and
cider from apples are popular all over the world. Qur
aim is to stud)A the possibility of using man%)es for wine
making. In the past only dne such study has been re-
ported” from Venezuela Ty  Czyhrinciw6 on a limited
scale using one or two varieties,” The possiblity of mak-
mg wing “from ten commercial table varieties which
are available in abundance was studied.

Materials and methods

Ten varieties viz. ‘Bombay Green’, ‘Chausa’,
‘Dashehari’, ‘Fazri’, ‘Langra’;” ‘Mallika’, ‘Lucknow
Safeda’; “Suvernrekha’ were procured locally while
‘Kurukkan™ and ‘Mylepelian™ were procured from
Fouth India. Five kg each of sound, healthy and ngg
ruits were selected, " peeled and pulp was” separat
from stones using stainless steel knife.  The pulp was
ameliorated to obtain 20° Brix by adding cane sugar,
Yeast activity was suppressed by adding” 100 ppni” of
SOz in the form of potassium mefabisulpfite, Pectinase
enéyme (Obtained” from CFTRI, Mysore) was also
added to the pulp at the rate of 05 per cent and after
nolding the same for 8-12 hr, the pFI vvgs mo%ulated
with Saccharomyces cerevisiae var. ellipsoideus of Mon-
trachet strain NO. 522 in the ratio of 1:10. The fermen-

tation was carried out at 22°£2°C for 7-10 days. After
the completion of fermentation, clear I|3u,|d was filtered
throu%h a clean muslin cloth and stored in sterile IgI;Iass
bottles at 21-24°C for a month when the suspefided
matter settled leaving, clear wine on the top. The wine
was further treated with bentonite and stored in bottles
with 100 pom SO2 as potassium metabisulphite.
For preparing sweet and dry fortified wines from

‘Dashehari mangoJ the fermentation was stopPed
after 5 days by adding mango brandy at the rate of 1)
Eer cent V/v. For sweet wing, cane su%ar at the rate of
g/l. of wine was added. The wines were filtered, clari-
fied and stored as usual, _

. After 8 months, analysis of the wine samples for pH,
titratable acidity, volatile acidity, alcohol reducmg
sugars and tannins was done according to the metho
deScribed by Amerine and Oughll™  Organoleptic
evaluation of wines was conducted by a panel of 5
judges on a total score of 0.

Results and Discussion

The composition of the musts varied with varnit%
gTabIe 1), The TSS of the musts ranged, from

0 24° Brix while titratable acidity as tartaric acid ran-
ged from 0.202 to 0.472 ¢/100 ml.” The pH of the musts
was from 3.82 to 4.92. The musts with low TSS were
raised to 20° Brix by adding cane sugar. The fruit
musts low_in TSS dre required to be ameljorated to
obtain desired alcohol content, Jarezyk and Wzorek3
stressed the need for sweetening of musts because of
the_low sugar content in majority of the fruits.
_Effect of changes in the Composition of the musts
did have influence on the various constituents and

Contribution No. 8L of Indian Institute of Horticultural Research, Bangalore-560 006.
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Tabie 1. CoOmposition of musts of fermented mango varieties

. Ti Titratable
Variety so?ﬂe acﬂ}:ya H

f1X) %ar Juice
Bombay 150 0311 480
Chausa 200 0202 428
Dashehar 200 034 40
Fazn 150 03482 49
Kuiukkan 140 031 4%
Lar%rqa 190 032 4%
Lucknow Safeda 170 042 38
Mallika, 240 0202 428
Mylepelian 170 032 48
Suvamrekha 120 0420 400

organoleptic evaluation of diffierent wines (Table 2),
Ines from varjeties ‘Fazri’, ‘Langra’ and” ‘Chausa
were judged as best with orqanole tic score of 142
12.0 ‘and” 11.8 out of the total score of 20 respectively.
These wines had I:?ht golden yellow colour with brilli-
ant appearance and’ possessed good body. Wines made
from variety ‘Langra’ containéd 130 per cent alcohol
while that of ‘Faz/i’and ‘Chausa’ contained only 8.0and
114 rﬁ)er cent respectlveIP/. Although, the alcohol con-
tent in the wine made ffom variety ‘Fazri’ was low
the good sugar and acid blend of the final product
made” it more acceptable. ‘Mallika’ variety which had

219

a TSS of _24° Brix yielded wine with 122 per cent
alcohol.  This wine possessed the characteristic fruity
ggé/gutrdbleHowever, organoleptically the wine was not

AIFt)hourqh, pulp was ameliorated to hring the TSS
to 20° Brix by adding cane sugar, the alcofol content
In the wines ranged from 5.0 to”13.0 Rer cent. Theoriti-
cally the pulp with 20 per cent TSS should have yielded
wine with 10 per cent alcohol.. The wide variations, in
the concentration of alcohol might be due to the differ-
ence In the comP03|t|Qn of otfier nutrients. Lack of
nitrogenous Yeast nutrients or certain growth factors
are known to Influence the rate of fermentation. Amelio-
ration of these nutrients resulted in higher alcohol

leld2
yThe titratahle audnY in all the samples increased
after fermentation (Tables Land 2). This might possibl

be dug to_production of certain orgamc acids. Beec

and Carrl2 reported that during the fermentation of
apple juice, yeasts formed qrganjc acids such as malic
acld, factic dcid and succinic acids.  The difference In
the Htraﬁxble acidity of wines gT,abIe 2) did not %how
much influence on pH; Increase In aci |t¥ should have
resulted in decrease in pH.. Amerine et al2 reported
that buyffer capacity of the wine and.the relative amount
of various acids influenced the acidity. At the same
titratable acidity, the order of sourness was malic, tar-
taric, citric and lactic acids, but at the same, pH the
order was malic, lactic, citric and tartaric acids. Al-
though Verious contituents of acids were not analysed

Titratahl \/glatile .
. Alohgl  agidl & amglty Reducing .
0 ] Tannins leptic
Varly b ac@ﬁ@cm £ %ﬁ% o G R e
Bormoay Green 100 0661 0.0108 38 0.35/ 0.0085 53
Chasa 114 0.686 00078 402 0970 00115 118
Deshehari 85 0.644 00114 404 0575 0.0070 89
Fazni 80 0826 00108 3 1010 0.0080 142
Kurukien 16 0841 0.0216 369 053% 0.0950 —
ra 130 0658 0.0060 30 0575 0.0090 120
Lucknow Safeca 50 231 0.2340 3D 0.800 00120 —
Mallika, 122 0.602 00168 3B 0.700 0015 104
Myleelian 93 0658 00240 3u 053 00125 —
Svamrekha 114 0613 0019 33 0460 00125 —
Fortified Wines
Dashehari (Jneet) 152 082 00158 417 140 00130 111
Deshehari (Dry) bl 0.700 00126 42 0920 00125 15
*Max score 20, v, of 5judges.  —Not tested  Data based on average of 5 replications.
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in the gresent study, similar situation as observed by
Amering et a12 may he true. . -
Wines made from ‘Suvernrekha,’ ‘Mylepelian,
‘Kurukkan and ‘Lucknow Safeda” had a high' acidic
taste as revealed by higher values of volatilé acidity.
Hence, these wines Were'not used for or?anolept!c evall-
ation.. The titratable aCIdIP/ and volatl amdléy wderq
too_ high In the wines prepared from “Lucknow Safeda,
while lcohol content was only. 5 per cent. Low alcohol
content and higher volatile acidity suggested the possi-
ble_acetification in this samJJIe._ _ ,
Czyhrinciwe recommended ‘Hilcha’ variety for wine
making. The wine contained 132 per cent alcohol
and was_organoleptically excellent —However, mango
variety ‘Bocado’ was not acceptable as It containgd
very light body. He further noted very low tannins in
the”mango wine, Similarly, in the Bresent study, the
tannins in_the wines ran?e from 0,007 to 0.0125°¢/100
ml which is approximately 5to 10 times Jess than Tsual
white wines2.~ Low levéls of tannins in these wines
resulted in lesser astringeney. ‘ )
The sweet fortified Winé made from ‘Dashehari
variety contained 15.2 Per cent, while dry fortified wine
contained 151 per cent alcohol. The dry wine without
fortrfication contained 85 per cent alcokiol. The Sweet
wine possessed a characteristic flavour of mango. This
might be due to abrupt arresting of the fermentation
through addition of mango brandy which resulted_in
the rétention of some frait sugars and flavour. The
dry fortified wine also had a fruity flavour. However,
due tto Its complete dryness, it was not acceptable as
sweet wine.
Based on these preliminary studies, it can be conclu-

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 17, SEPT.-OCT. 1980

ded that all the varigties of mangoes are not suitable
for wine making. It Is important t0 screen a Iar%e num-
ber of varieties before at _emptm% to produce the wine
on large scale. Low tannins n the wines call for addi-
tion Of tannins for fermentation.
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Evaluation of Exotic Grapes Grown in Haryana for
White Table Wines

B. S. Kundu, M. C. Bardiya, B. S Daulta* and P. Tauro _
Department of Microbiology, Haryana Agricultural University, Hissar-125004, India

Manuscript received 23 November 1979; revised 15Apri| 1990

Seven exotic grape cultivars viz. 'Pearl of Csaba’, ‘Champion’, ‘Early Muscat’, ‘Mandeline Angevine’, ‘Bianshi Rar’
Jaosbeli’ and ‘Riesling’ were used for the preparation of white table wines for three years (1974-1976). The re-
quisite Balling acid ratio of the juice for wine preparation was found only in case of ‘Champion". The cooler 1976
vintage affected the composition of juice, fermentation rate and wine adversely. Good quality dry white table wine
was obtained from ‘Champion’, ‘Pearl of Csaba’ and ‘Early Muscat’. However, considering the yield potential, ‘Early
were d as per the Jprocedure described elge-

Muscat’ and ‘Champion’ are found useful for commercial plantings.
g4epare
where34.” The juice and wines were analysed by the

Grape cultivation in Haryana has_steadily been
rncreasrn durrn the last fifteen years, The deep sandy
oam S0l o th region are suitable for the cultivation %eneral procedures described by Amerineb.” Total alde-
of grapes. eermatrc conditions such as temperature  Rydes and ethanol_contents Were determined by the
max 40£1°C and min 23.5+1.5°C), low rainfall (221 method of AO.A.C6and Caputi et al7 respectrvely
m/month), Tow humidity (max 50+ 10 per cent and  Tofal Rhenols were estimated yusrngposp omoly-
min 30210 per cent) and bright and long day length ~ bdic-phosphotungustic acid reggent8” The extent of
512 50,5 hr) during the grape maturation (May dnd browning in wines was determined by measuring the
colour intensity at 420 nm using Bosch and Comb
colorimeterd.  The wines were also. evaluated organo-

ung) are_also favou}rable ?or grape cultivation in this
regign. Some of these conditions have been reported
leptically according to the method of Ough and Baker10

to” favour _higher sugar content in the grapes of

Washington12” A ldrge number of exotic varietjes
are heing contrnuousl trred for yield potential, juice
recovery. wine making qualities” and "suitability’ for
table purposes The resent communication deals wrth
screening of seven gra e cultivars belonging to Vitis
vinifera L) for dry“white table wing préparation for
three consecutive years

Materials and Methods

Grapes of each of the seven exotic varieties (5 kg)
namely, ‘Pear| of Csaha’, ‘Earl Muscat’ ‘Mandeling
Angevine’, “Champion’, ‘Bianshi_ Rai’, “Jaosbelr’ and
‘Rreslrn% were obtained from the Experrmental Vrne ard
f HorTiculture Department HarZana Agrrcu ural
University, Hissar. ewrneg st Saccharomyces
Cerevisiae'var. eIIr sordeus No 522was obtained frcm
De artment of nopd an Viticulture,  Universi
o Cal ifornia, Davis, USA. The chemicals used were
of BDH/Merck.

The grapes were destemmed and . crushed gently
with hands immediately after harvesting. The Wines

*Dept. of Horticulture, Haryana Agricultural University, Hissar,
21

Results And Discussion

In order to examine the gffect of variations in climatic
conditions on the composition of the must and wines,
all the varieties were screened for three years The
month of May, 1976 was exceptronally cool er because
of hailstorm and h her rainfall Therefore,
Bianshi Rai’ and “Jaosheli” were net avarlable due o
complete damage caused to these crops,

Among thesé cultivars, ‘Pearl of Csaba’, ‘Early
Muscat™and ‘Champion’ were havrng their ' distinct
varietal aromg.  Some_of the charactéristics of these
cultivars are_listed in Table 1~ All the cultivars were
seeded and_ripening time varied from early to late June.
Total acidity and” iBrx readrn% g‘measure of mainly
sugar conterit) did not differ in ihe rrsttwo years. How-
evér, because of cooler 1976 vintage, all Varieties n
eneraI had low Brix reading and hrgher acrdrt& gTabIe
% he recovery of Jurce was owgst from rsrnF
h/luscatper cent)“and. consistently higher_from ‘Early

hi
and “Jaosbeli’ (62-66 per cenQ) The requisite
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Table 1. characteristics of

Beny
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grape cultivars

i — Ripening time (Jure)  Yield (kg/acre

Variety Burch type o Sl oy T (Jure) (kyfecre)
Pearl of Csaba Loose Yellowish green 24 15t week 2007
Early Muscat \ery loose Greenish yellow 35 3rd week 4905
Manceline Angevire Loose Yellowish” green 25 2nd week 30
Champion Loose Greenish 3 3rd week 408
Bianshi Rai Loose Greenish 23 3rd week 303
Jaosheli Compact Yellowish green 25 3rd ek 300
Riesling Very loose Greenish yellow 12 Last week 1508

Brix (24° Brix) and total acidity (0.60-0.75 per cent) of
the juice for wine makm% was observed only in ChamB-
lon’. However, to_get the desired level of ethanol (‘l
12 Rer cent), the juice of other varieties was ameliorated
with cane sugar to 24° Brix before fermentation.
The comPosmon of fresh and aged wines are presen-
ted In Table 3 and 4, respectively. The wines of 197
and 1975 had higher ethanol coritent and low residual
sugar as compared to 1976, H|é1h content of residual
sugars In dry wines i considered to be an undesirable

b
4 |4

character, The fermentation rate was also exceptionally
slow In 1976 as ‘Champion’ took nearly 16 days for
comPIete fermentation. "Being a cooler year, it may be
dye to_poor maturity as well as imbalanced compasition
of the juice. These findings have further been confirmed
Adenbachll who reported that imbalance in assimi-
le mtro?en and sugar contents of the must results
In_incomplete and slew fermentation..
None of the varieties showed a significant fendency
towards browning even after six months of ageing.

ranie 2. ANALYSS OF JUICE PRICR TO FERVENTATION

Variety Year

Pearl of Csaba

Juice recovery

(50

1974 58.5

1975 56.0

1976 63.2

1974 62.5

Early Muscat

1975 65.0

1976 63.5

1974 60.2

Mandeline Angevine

1975 56.5

1976 60.0

Champion 1974 5.0

1975 55.6

1976 58.5

Bianshi Rl 1974 548

1975 52.5

1976

Jaosheli

1974 66.5

1975 62.3

1976

Riesling 50.0

1975 50.0

1976 52.6

°Brix

pH

3.4

Total(o/%i:idity Balling acid ratio

19.5 0.60 33.3

3.5 18.0 0.64 28.0

3.1 18.0 0.81 20.6

3.3 17.0 0.70 24.2

3.5 18.0 0.71 25.4

3.1 16.0 0.87 18.4

3.6 19.5 0.49 39.8

3.4 18.0 0.54 33.3

3.3 15.0 0.61 24.7

3.3 24.0 0.71 33.1

3.2 24.0 0.84 30.0

3.6 19.5 0.54 36.1

3.2 20.0 0.83 22.9

3.2 16.0 0.81 19.7

3.4 17.0 0.71 22.6

3.4 16.0 0.66 24.2

3.0 16.0 0.94 16.9

3.0 16.5 0.95 17.4

3.0 16.0 0.94 16.9
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This was probably due to_the cold, settl n% treatmené References
ven t lhe uice ﬁ”?{ to fern]enta hremoved L Amerine M A andFong, D., am.J. Enol. Vitic., 197425 44,
leost ot us end aerra esquended partl- 2 Nagel, C. W, Atallah, Carre{ G. H and Clore, W. J,
rees?r trcrg) nt[n Fr%greag\ev tendency. to &oenr%ncﬁzln \Llrvrlrnﬁs Am , K/?M ‘K B S aAnd Tauro, P,
g le cFan g 9 Tec%aol 1576 }%n%B A0, 3. Fd s

3%053 5 g i %J?ﬁ o e, i i M C e T, P, s o
ggél K%%, i %?Y \a, Process Biochem.

toa the wines decre e durrn _
gern whic séue 0 the precipitation 0 otassrﬁ A, The [pcegesdyg Enolouits Assoc.
tiate. ¢ Tota ol arso Fale alse% A e possr% gt Q{'ores ‘D, T B 1974
reason bern compinatio des and” Sulse- Ofal Memobé ﬁﬂarfd 19%5159 Andl. Chem
alent poly erization an or ue to eprecrprtatron A PYENE
rotem Ca% JrH%Jea, rOV\n,J,Am 3. Enol. Vitic.,

h r(rja e W (P
WINes were aso eva uate ew Ve ex errerrced
tastesu ?%20 Joint sl G o The sofes b s 5"}%&%0” VL e Rossi, 3 A 0, am . el vie,
are m Pear sa 2 ‘Earl %MUSfat an

Cmaion except o 1 e %976 eamostat 0 Pt A g o Shoton Vo L. . el v,
ar, but were hr er as comp are o Other Varletles. 10 Qugh, C. S. and Baker, C. A, ilgardia, 1961, 30, 567.
evel Of these Varleties Agenbach W A Proc ]ﬁer@gt Cong, of South African

©

consr erin cropprp}
or com ercrasccarhtﬁpa%on asmsmpabTre (ercomrreneérrclired 2 PeSOC(:OfFESOI VmcC edoro, G. and Cantarelli, C
white tanl evv?nes HrEpAring S5 e Aok, 19%095 A i

Gl e et

Department of Food Science and Technology, Fsarirarlln 0cng ar g)rlrétlgre University of Agriculture, Malaysia, Serdang,

Manuscript received 12 November 1979, revised 28 December 1979

The presence of cyclopropenoid fatty acids (CPFA), which cause numerous physiological disorders in experimental animals,
in some Malaysian edible seed oils was established by the Halphen test and infrared spectroscopy. Employing gas
chromatography and Sterculia foetida seed oil as a reference standard to identify and quantitate sterculic and malvalic
acids, oils from the seeds of durian (Durio zibethinus), kapok (Ceiba pentandra), China-chestnut !(Sterculia monosperma)
and gnemon (Gnetum gnemon) were found to contain 65.4%, 10.1%, 18.7% and 51.6% of CPFA respectively. Cook-
ing had no appreciable effect on the CPFA content, and it would therefore, seem extremely unwise to consume these
seeds or products thereof,

Cyclopropenojd fatty acids (CPFA) are found. in  feed for |ivestock, contains about 1 per cent CPFA2
see/erii IPJp lre order rva(relvehrc[r n}orrses rie fin mg that ottonse c{a meaj cg arcnrn nretsegua%

mportant SOUrCEs 0 [ Man N roducd 1Soraer
e {rrrraedmﬁr P Earﬁr i Egﬂ@%%%rr%'mrare et

al uent occur togetner tton eed. Carrjed in the food chain 0
which Is one of t ermgortant sources of ed e 0l and pro‘s ofanrmals fe rf ets cors trtu}/ng onseeél mealf

*Presented at the International Congress on Qilseeds and Oils, New Delhi, February 913 1979,
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The unusual physjological effects of these fatty acids nuts are. eaten after boiling and removing the three
have lheen studyeo! sq Sterculia foetida orttyvan% Feer skins. he%erne?s ar% rat?ter 4 Q

ea
contains over o0 per cént of CPFA, In test diets asant t aste]2 BX contain a S rn moun to orfi
exr%ﬁnmge anrmaﬁ Gnetum gnemon, LInn aneta ea”} |sa§ mnos er

e s e g (G ke E“anﬁta

se

vian e |te urrns storage:” Innipition of tatty  after ostrn or boilin ekerneEma
acrél é t(I]tro meveal an é(t]S antfJ It mterW cte %caﬁes %rscu(rs or 5 oIl
Hce In metaholis sextal_maturi at are drre in the sun and consume terddp
[ ma rat and stertlity In the house f Yexte srve rn inoil13 The seeds are sta[]c astnnge{t Co

tverce ma e Inanimals and fis aortrcaherosclero- a sma am0t1nt of O gosfe tePreset
0-carcinogenicl n carcrno en cr In stu ore the occurrence of CPFA In suc

SIS vvag ) exgg
rarn tFOUt re an n%)ostn tal mortalit 9 Q- SeedS and nuts as are consumed in Malaysra

ergy mo ra|s ¢ ?% rlﬁlatsm e Jn%%nesrﬁ uarlf Materials and Methods
actrono eeacr el to be cIearI de rf MrIIer All the seed(f v[Yere procured (?C th%/ %t%/
etae beJreve at alte dmemg ermea i n] acrd ester standards were obtadne hSr C
crease capr a fr F%coul responsible Tor the  mical CompanIy sodliu met xr reagaenj
tnmg g? g hase érom Su(nfe c0 Inc.
It nto cottonseed and Sterculia foetida seed, all other re ents used were R yiical 9 ét
%ee 5 0f other Rlantso lesser or np |mBortance t0 man Extractrono eraﬁd analysis: T eovendrfe seeds
ave a fo een analyse oqrthejr CPFA cgntenttZ aer removing the skins, rmrvenze to a fine po
Plants of the orger Ehen Ies een epoﬁ tocon-  der and extratted se ately with petroley et er
tarnCPFArnterrse e and nuts that 40t060CanaSo etd arts r1 r. Th
are consume %man ave ecerve Ittle agentrn In  was recovered by eva ora(s the S0 vent ona rotary
aa Sla, a number of see S are consumed and Some  evap oratoi n I reqluce ressure
ot Se. are nowy_ described. O'a e of seeds from th Sab 8 roasted or
escn urian, Ourio zibethinys, Murr, be] gorle I Water un I[ soft, . The boile seeswereten
o( Bomb caceag. 1e rugts are mu ried and extracte rorI m{th sam manner ror
% in Sout EatAst rt elr delicate Iavu e sampeof nemo ero 0 rvrded rgt
e portron IS the a ntarns a Seed, portio s urned Into ago(yv er
tter is,als0 tcons#m af(tjer or |n or roastr % extract or o seco ortroH ee
esCri tronotg Ult ang Its proxmate ana Bg av rred In C00 rn ol orlmrn at 17y cess
ol vre Stanton/. The % con ent the an rom an In vr ual Cris wasbl tted off an en t
vanes rom to per cent, while the see scontarn only cris Hr]vere ground to fl ne erto extract the oil.
mall amouQ . I samH e weres ectﬁ Jot eH hen tesj
aPk Cfe tan ra, Gaertn, (Bombacace a)ls erformed according to the met an an
Y)ve nown for | Ey dpsarn |chanumbro Irestonel4
[OWN s§8ds % esrie S.are Know [o Preparatron of methl ester CHAOH
contain er cent orl In Malaysia, artrcu arly  derivatives:  Methyl ters o e or acrg
In the rural_areas, Ahe seeds are. oasée an um Wer pre are % ansmeth IatroB dﬁh
a er removi ntq the husk.” Both.oj n teresr ua cae OXI e(‘ t\P ethanol as escn mm
are reported to have omme cra va Ue oweverg CP 5.0 e reaction vessel were }entF geed or

ece{t stu egiolhe tat k seed cake Impaife rr ation, ain Where n 08553 were g 3 xtract-
the vewer ht crckeng rs cou edue oth DELTO eg&eth 8 8 r]e over
ki Igtj aa e\F;e o Y fee:emsgrrc%roartg calgri %p?“ﬁn mét? tNrgate tth y. Nn(} 3rem0\3/% ac of ”estetrg
gretwre eporte (F ave died wrthr ays, |e %’ehner er ta|]6 to obta stab? CPFA derivat
OWer ev s resu te in sfower enorma fa acld esters an t PFA eHvatrve?

ina-chestnut,  Sterculia m n soerma entena Were recovered Trom the reaction maxture In the Usua
gStercuIraceae seds are contarne that SE A manne[l

en at ma ortion (nut) is enclo uid chromatography:.The mixture of normal
the th aggrs ot ?Wﬁ) iuter coveﬁn 1S rattg acid meth ?ester% h)QyCPFA derrvakves Was ana-
gIossy ack overed Wrth a strcky su stance. These lysed on a eUnrcam series 204 gas chromatograp



226 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 17, SEPT.-OCT. 1980

ﬂl?ed wrthetrr Ortr%ggrbga]m% |o|rérlrséact(|)?n n‘%'ﬁt ctors, The trle/t%Sn % nmeth esters ofs(tg %%t%et}g%seed orltthrou?
Stercufia
IP VY<aS with 1% dpgr gcen WL}W E% ﬁg'r”e”ne toeérda seeé ? J nown to %tp rY both malva |c
%co succinate adsorned on 100 120 me |at Ite ater ulic acias and IS wi elyem ge e er
W, operate |soth maII at 180 a}r]nerg standar ero str na or hoilin ses%S nota ect
nitrogen FOFN ata owrteo m/mrn The In recrab content ftherr oils, catrr]g
tron (%ort and ‘detector temperatures were marntar h enou& mge e(r%tltr/ries T ots géent)
Gas% romatore;rap peaks were Hentrfred comP FA n summanze ps et al2
t‘t’é tt“m&ttt e e%%ﬁ%satE“’ Lo e vjre USSHtS‘Ht”o ‘tn et et °°}a°t§”°' e
an 8er&u ¢ acl drss was b N com%n?ron with CHH;I erivatives of gwerr met yq esters,
FHOH envatrveso met Ieste re en le

Ster ura |s urian seeSCﬁnt in-only Tto
toetrda orI t] acrsthrou h ret ntro tr e an ercente &t IS has an unusua h concen-
cromatj)%rap Ieara rcent of eac a Ltron PEA: 65 per cen}t of the fota ac(cs In
optal ewleft-Pac 3380Alntegra or linked the il are CPFA of whic ster]culr acid- conspitutes
nectg as chroma ﬂa over /0 per cent. Ka?o seed rich in.oll, con-

re 2nectrafrare gvesters Were determ\ned tain a lower amount of CPFA 10to L per cet China-

C an ectrophotometer. U estnuts contain about 3 per cet Ic |s constr-
vrofet ?U abso tions were measured on a Vanan tgp(! Wlit 19 per cen sterc ic acrg/nas the m ”{

Techtron Model 635 spectrophotometer. FA malvalic acl riccurnng onyrra fraces, (Gnemon
Seeds h o ot belong to tfe order Malvales,
Results ?r Int ? arge, Rts of CPFA 516Rer cent),
Oc urr nce 0 clopropenord att acids: The ol ich malvalic acid IS the major component

E m eesPaeaposr Ve Itien test

atrn teI res nce? PEA." Colour development  Discussion

was rather slow for oils derived from cookfd seels. . The foregorng results are %f consrderable interest

Thrsc uld PEro abl%be attrjouted to artral pooy eriza- srneCP% I8 pres tin rat concentrat 10nS
A0 eatrn 1 The currence PFA 0%eorl ese edr eseeds Furt or\e the e%t

tnese ols was fur hers orte mfrared evr nce eat as sho a strong positive Halphen test an
tﬂe meth esters snowrn I{the ctenstrc R and GL C dat WM %p ﬁst Cases neqrg Ible. In
or thec é;gpron lg moretg ?08r3 low n h CPFA conAentc ese. (seeds " (lurian
spectru not.e resence of a h ro seed 0 tbe maIvaIrc and sterculic acid contents ecrea
terminal acetylenic rup The WV spectra S8 on¥ y about 38 per fent ang ercenLresjp
con ugatron nt Ve Re CPFA vge or ]nebga n
epBesenceo mavalrc and sterculic acids was con- ahe rnuc |ower dp%a sole ?c ? drlutrn
firmed by comparision with AgNOy-CHJOH deriva- ~ the frying oil sincethe oif content of nontried “keropok”

Table i. cyclopropenoid fatty acid contents of edible seed oils as determined by glc
Cyclopropenoid acid content area «)

Species Part examined Ol gg)tent Malvalic Sterculic

Frl%ero%p%ﬁ?y ropngdS/ Frl?eroﬁgg ropo

Durio zibethinus Seedl b4 456 3L3
Germ 67 194 18 ND 776 ND

Ceiba pentandra Serdl 8 101 1.2 1 29 29
Sterculia monosperma Nut 3 187 Trace 06 187 210
Gnetum gnemon Seedl 4 516 36 26 130 132
*eropok L) 469 317 30 92 09

DB=Dry besis ~ ND=Not determired  + -Origin itnknowi ~**Values in bracket for fried “keropok”
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on 2 per cen[ Wwhereas {(rred ‘kero ok” yielded  assistance that enabled presentatron of thrs er at
out er cent oll. Roasted kapok see 0|I Iost on the congress, to Dr. M.S. Samb rUnrversrryo aaya
?negl)r o ortr N of these at% aclds. for provrdrng facilities for IR studies, and o Prof. I
fom hna estnuts and emon se sex Enoch for icentifying plant species.

'te an rncrease int ese fat acr S is COU prob
due o HOHUHI ormi aturity of the Se(i(i1
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The. characteristic off odour ceveloped in conventional partoiling can be eliminated

tarnrn? 010% nercunc chlorick, 0.10% oopper Sulphate, 0.05% sodium chromate, 0.30% ferrrc orrde( 8 015%

ad 010% thram  In thee ry metter loss sustained dunng soakdng is mnimsed - Of  thee
sodium chromete at 005% level (wiw) CF not onIy conpletel eliminated the smell Tut also mnrmsed the soakrng Joss
to a great extent. The resioial chromium presért (3 to 4 ppm) i such rices is not absorbed in the humen system

In both sin esteamrn d is hydrated at room ra reste med (at 0 kg/cmd for 10 min
% double/ Qpre a iedasab bservg ons the’development

[ dour aﬁormatron a dt rr Intensities wgre re-

ventrona o??r erent rnten/a echanges In the pH

tem er ture steame teamrng
ste drat d and steae 100esse
ar ||n rc emost practised |
gmr t ater nd rrce nvarr E mit a |um \ere not ed
gre Te eve opment of sme scribeq to gr stu 6s on atter loss, % lots of clean
microbia fegnentatron durin soa n VarIOUﬁ H Were aken nylon netted hads and soake
attempts made from time tot % rrdo this s eent medla. rHa rogo fime, the ba
Le soar under  sterile ondrtro 53, Or repeat emoe an orou wzés (e
nqrn t 08 watrorb Wi rrlrnt rt or usrn at0 gcm or 10 in sn E ehulle
anl |aI a ents lke chloran I main- |n atake . laboratory  de us er an the bro nr|c8
tarprna% erent emre eacr caI 1Um Kre gtermrnd To determrne the Initial yield 1.e
g el acral acetrc acr etrc acldg, pleac mg [ le an ent%l sample of pa Rd Xﬁa/ato
erwr toreasec rine3 vveeusedt aved at k én dl d then at cm?2
arntar insoaKk water, However, t £Se agents or 20 mr an she led as apo IS Mg ho

are ertrqer corr ve 0 hazar ous. . ||a could det rmrn (?WB%O n

The smell cou eermrnate b S0a n d at |n ch cou not e leen possr fr

608 °CL3 But thlts rerlurres som mecha o [] 55 Was, also recqroe
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Table 1. changes in the soak water pH with time of soaking ~ Table 2. extent of utilization of sodium chromatb\sohu&tg

CF PADDY HAVING VARYING
oeiiod of Saek pH of Soak Weter DIRT, CHAFF AND IMVITURE. GRAINS

eliod 0 ng(h i) Control rum tagsru Period of Soaking (Hr). Sodium chromate (%9
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0 020 020

L o

24 60 60 62 7 03 0l

8 50 6.0 54 % 012 0.09

12 45 55 52 154 0.08 002
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0 00 006
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r u W \
?urtc chlsorrde srllt)/er nitrate, fe[rPcpchforP ?t A eco rruu M trrul erernaumrn
errrri ammonium crtrate Acino irn Diflatan,  ferric (0 cen w/vr? solutronwassr aved on nrt
érn Thrram Phosve ?to['to per cent level. [ ormal-  (once dm? rfor manl ﬁrnrng a sat d U
g date nstead of complete nga Ing, heﬁ g

0 per cenp %vceTm vy ? Onlejn@omrrqei ano Because of ertain defects™ (chemica gﬁrmbnat/n
Z XBM at?SO er cén ?eve errrcaﬂ at 0,60 er toxicity ?r atrorh QS B ess etc.) some ?tﬁe
ent level: aluming [ at 060 g%r cent le (\!elf(rn ovech micals tb % [)mrnate ) odourr%rrrng

rf once In 3 hr Instead of comp- soakr . cannot ractice and henc

ewaerwassrrn d In requ
o A

%rn (? lPro on it tesoa]w eriod, sevgro% commerci esttidr swrt sogrumc romat

Y]votr] e r&quire drrn? ent\rvea ndrttoné B &e vel were carrre ou rn am

er conc ntratrop] the chemical was requjre cher Aﬁ ra Prad ets

F 0 per cent chromate prevented the odour deve- th(ese cases parboiled rice ontianed was free from ba

o to 144 hr, 0.0 per cent coplo I sulphate

H 40 Oper cet ercuric chlor eut 168 The ture of the impurities gwrth andw out drlrt
per C &ﬁcrn% upto 100 hr; er cent cha or Immature gr ﬂ esent In a V. reatg/

|ﬂaton I chr ates in.com mat nwrt uence the quanti %r mate re re for ﬂ

er cent é{ecrno revente t r(] dn g the fermentative, ¢ rges an consequet

b

Win resetrve ohtarnrn morer P les required 010 pr
reasce orr ercnt Sall- ent]so rurg h mate. (Table

cxlrc a% % rcentg su ana re cen The residua chromr mint olrs eg i

e o ate rce or marnarnrn hhe ger cent dp(f(rsh 0 two varre les (Co

rd ots pem ht trono ro a nn%r% soake rn er cent S0 mcromate
the 508 wt rnrng eac rn ['Was 210 3 FTrsectrvevaereas rtrras
0 3 ercent had to eac§F dtor ease rrne 4005$ﬁm respectve ec?n ol lots and tﬁ
nd uch acdrtr( woul verselgl eC tecoo B market samplesl4 R mium halance st]ud 6S %
uar of riced the me U Jtr)rse opb trras C0 duc 8 uman sub%ects with 1 e
Incor oratrn? aodrum carhonate; “but the bleachi ({r ) rr es havi Eﬁm chromrum
ovyeer requ red in suc vvﬁO?O per(cent Bes tet tnone o the a rtronaI

[OfUSe [ tion, tne S0 water a &(hemrca pis%l

srn sats rrt erric chIorr rgAR at 0.30 per cenA
at 0.60 per cent) was 301040 and  chromium' sulphate

romium. Waes

Pm silicate at0.05 er cent level
eve errrc alu erric ammonium trate potass-

3



230 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 17, SEPT.-OCT. 1980

SO N ercentg acetone 050 er cent), Lafor alrieh de
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Effect of Various Factors on Breakage of Rice During
Commercial Milling

N Ibrahim* and R N. Datta _
Food and Nutrition Board, Shastri Bhavan, Madras-6, India

Manuscript received 24 october 1979; revised 8January 190

The original quality of paddy as exemplified by its content of damaged grains (sun cracked and immature grains),
is the main determinant of rice breakage during milling. A portion of damaged grains remained unbroken during
milling in the modern milling unit. Hence improved milling equipments have a substantial sparing action on the damag-
ed grains. The extent of breakage is also dependent upon the stress applied during polishing stage.

Grain breakage during milling of rice, reduces rice hand and expressed as per cent of the respective sample.
out turn and IS markef value. ™ Several factors have  Cracked and immature giralns in the_orginal sample
been identified as coptributing to rice breakage such were determined n a small portion of the respective
as. ?raln damage, variety, moisture content, dégree of padd sami)le, after manual shelling, and was jdentified
milfing and tyge of machinery. The inttial condition  Wwith hehepofama?nl _mg lens. Grain length (L) and
of the” paddy “as represented by damaged (cracked and  breadth (B) were determingd by arranging ten sound
Immatuire) drains has been considered as the most imp-  whole grains of milled rice lengthwise and "breagthwise
ortant contfibuting factorl 3. However, the rice mﬂlmg respectively and measuring. Maisture content of paday
modernisation programme in the country4 has revealed  was determined by universal moisture meter. The degree
a marked difference In total and head rice out turn bet-  of mﬂlmg of the"samples was determined by compar-
ween different mill types also. . _ lanWh nown standard of polished samples prepared

In view of this, the relation of various factors to rice  Inthe laboratory.
breakage was studied in a commercial installation con-

taining both a traditional and a modern mill. Results and Discussion _
i The results are presented in Tables Land 2. It is
Materials and Methods clear that there was great sample fo sample variation

The study was carried out in_the Ryofs Agricultural  in the extent of grain breakage durm?mnmg. But on
Produce Co-operative  Marketing . Society, Man_dxa, the whole these differences Were refated primarily to
where a traditional under-runnersheller-cone polisher the original quaI!R/ of the paday. As the contenfs of
caloamt())/,_ 15 tonne/hr) and a modern Satake rubber damagéd grains In the sample increased, the breakage
oller-horizontal abrasive polisher mill (capacity, 1 alsq incredsed, which showed that the paddy quality s
tonne/hr) are installed, Samples ofpaddywerecollected an important factor for breakage of rice durmg milling.
at the Input points of the, respective mills, Samples of _ However, the tyf[])e of mill“also affected breakage
brown rice and milled_ rice Were also collected after Breakage was much lower in the brown rice obtained
various stages of the milling operation. Broken grains  from the rubber roller sheller than from the under runn-
less than 3/4th of whole Qrain) were seperated” by ner shefler.  But this initial difference in breakage was

*Pﬁfesgefo[ngf e for Extension Service, Mocemisaton of Rice Processing, Annamelai University, Annamalainagar-608 101
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Table 1 BREAKAGE OF RICE DURING MILLING IN A TRADITIONAL MLL
Rice Vari Dimensions Pad% Damaged grains (%) Degree of Breakage (%) after
y Lt Lengh (0 mset Oaded immetre g Sheling 1 Cone U Core
iz
Sm 514 212 121 “2 21 30 124 133 1l
-(lo- 514 212 118 26.2 32 39 155 194 265
-(lo- 514 212 116 132 42 59 108 146 183
-(lo- 574 212 115 192 34 69 112 185 2.3
Sdlem Sanna 6.00 26/ 126 744 42 45 22 59 6Ll
IR-§ 6.00 294 129 %2 31 05 121 203 3L0
Manila 6.0 28) 142 34 82 09 56 88 140
Halubbulu 50 2% 17 119 84 65 68 147 205
Table 2. BREAKAGE OF RICE DURING MILLING IN AMJJEW MLL
o Dirensig jsture  Damaged grains (% Breakage (%) after
Rice varity L (rrmTe (ﬁB) ’Ybo Oreled glnnntur(z 0/ng Sl cage (9
t" S0 o Poer polier
S701 57 21 U5 24 23 35 35 U8 184 200
-do- 57 218 16 136 44 47 22 63 84 128
-do- 51 218 124 96 68 50 48 04 126 166
-do- 57 218 19 32 35 55 35 120 u5 182
-do- 57 218 121 %0 22 6.0 09 123 184 24
Manila 69 307 B3 184 44 45 21 82 102 142
-do- 69 307 166 61 57 55 63 93 136 182
Jaya 56 267 123 Nl 32 35 28 W2 184 28
Halubbulu 58 2% 18 168 4l 68 42 93 150 168
con5|derabIY reduced after final polishing, In other Limited, Modern Rice |\/|I|| PrOJect Mand a for pro
words, while the ultimate cause of rice breakage may viding laboatory and milling facilit |es hors also

resice in the damaged grains, good or improved mi

egmpment has subs?antlaq sparing action on'the damag-

rains
R?ce breakage increased in both the mills during the
SUCCRSSIve steﬂs of the milling process Breakage als0
Increased wit mcreal\smg deqree of mil nm owing
that breakage was related to the stress of milling.
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Use of Triticale for Bread, Cookie and Chapati Making
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Studies on some physico-chemical characteristics, bread, cookie and ‘chapati’ making qualities of triticale with respect to
wheat and their blends are reported. Triticale had higher protein content, diastatic activity, non-reducing sugars, total
sugars and ash content in the flour but had lower sedimentation value, Pelshenke value, water absorption and loaf
volume than wheat. The loaf volume, and crumb texture of triticale bread improved with the increased proportion of wheat
flour. Blends upto 1:1 ratio gave very good breads. Triticale anc its blends gave very good cookies. A blend of
triticale ‘atta’ with wheat ‘atta’ in 1:3 ratio gave as good a ‘chapatp as from wheat ‘atta’ alone.

A number of studiest4 have shown_that triticale is
high in protein and lysine contents57. ~However, it
has very Ei)oor bread ma mg} uality8-10. 1t gives reddish
anﬁi tsejllnvely harder chapatieS as compared to
whea

.Some of these. defects could be improved by blending
triticale flour with wheat flour. But_very few studies
have been reported on this aspect8 22 The present stud
Is, therefore, taken, up to understand the effect of blend-
Ing triticale with flour on the resultant bread, cookie
and chapati making properties.

Material and Methods _ _

. Samples of wheat variety “WL-711" widely cultivated
in Punjab) and a promising triticale strain, TL-257"
(grown” at’ the Punjah Agncultural University farm)
Viere procured from the 1978 crop. .

The samples were cleaned and conditioned to 14 per
cent moisture. The flour was extracted through a Quar-
drumatic Junior Mill. One kg lots of wheat and triticale
flour mixtures of 3;1, L1 and L3 proportions were
preRared for analysis. For chapati making, a portion
of the sample was ground in a small stone chakki in the
laboratory and blends of wheat and triticale flours d(att%)
were prepared in the proportions of 3.1, 11 ang L3,

The protein content, secimentation value, Pelshenke
value, ash content, diastatic activity, reducing and non-
redycing sugars were determined according to AACC
methodS.  The rheological properties were studied
through Brabender farinograph and the curves obtained
were Interpreted as recommended by them.3 Bread
and cookie tests were conducted as are followed at the
International Maize and Wheat Improvement Cenre,
Mexico. ~ The chapati making test was conducted as
described earlier.

Results and Discussion _ N

The data on_the physio-chemical_characteristics of
JWL-71T and ‘TL-257"are gilven_ in Table 1 'TL-257
had higher protein content, diastatic activity, non-
redu_cmﬁ sygars, total sugars and a higher content of
ash in the flour as compared to wheat variety ‘WL-71T,
TL-257 had lower sedimentation and Pelshenke values
than ‘WL-71T. These observations are in a?reement
with those. reported earlier 1112~ Lorenz et all4 Tsen
et a/Band Farell et alo observed higher ash content
in triticale flours than wheat flours. _

“TL-257" was found to have lower water absorption
and shorter mixing time as compared to, ‘WL-71U
(Table 2), The water absorption and other farinographic
characteristics like mixing time, arrival time, departure

Table |. physico-chemical characteristics of wl-711 and
t1-25/

Characteristics WL-711 TL-57
100 grain Wk, 45 438
Grain protein (% 120 1300
Flour pretein (% 120 217
Sedimentation value (ml) 2600 200
Pelshenke valte (min.) 800 66.00
/Slsh G 044 0%
R(’éﬁ_‘t‘%&%&"ﬁwg Bl b
Nl "
. g s i 17
our) 28 245
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Table 2. farinographic characteristics of wl-711 and t1-257 and their blends

WL-7LL TL-257 \/\/attl%rn Orp Mi%m)tine ArEinvia#])tine Dep?n%e time S{r?%ny Tole(gﬁ?)index TIIT? rT%%)break
60

1:0 1 30 150 6.00 45 59
0:1 o 30 05 6.2 56 0 59
3:1 o0 33 1% 85 10 o) 59
1:1 % 33 100 190 05 o)) 59
1:3 o 30 100 700 6.0 t 59
time, stability and tolerance index |mBroved with the obtained from a blend of 25 per cent triticale flour with
higher content of wheat flour in the blends. * Earller  wheat flour was better than that obtained from wheat

stiidlies 102 also reported lower water absorption for
triticale as compared to wheat.

Triticale strain “TL-257" showed poor loaf volume
specific volume and poor crumb texture than wheat
variety ‘WL-71T. Lorenz et al4and Harber etallalso
reﬁ)or ed poor loaf volume and specific volume for triti-
cale than that of wheat. However, Lorenze et al¥4and
Lorenz17 observed that hlghly acc,eRtab_Ie breads could
be produced from triticale Tlours with slight adjustments
In Water, absorption and mixing time. ™ The’ blending
of triticale with wheat flour improved these characteri-
stics considerably and the blending upto 50 per cent
level gave as gnood |oaf volyme andl crumb texture of
breadas the wneat flour itself. In fact the loaf volume

Table 3. bread makiRRDcﬂ_qt_Tﬁcteristics of wl-T11, t1-257

flour alone (Table 3). Unrau and Jenkins,8 and Rao
et al12 have also_reported that blending flours of triti-
cale with wheat improves the bread making properties
of triticale flours, y _
~Cookies pregared from triticale had very good g,uall-
ties and desirable spread. Cookies prepared from differ-
ent blends of triticales and wheat flours were quite
comparable to wheat flour cookies (Table 4).  These
were liked by the panel of tasters. Rao et al1 have
also observed that biscuits prepared from triticale had
ve_rly good spread and accept bI|ItY_. _ y
he data with respect to chapati making qualities
are gjven in Table 5. The data show that chapaties pre-
pared from “TL-257" were comparable to those prepared

Table 4 OOOKEE CHARACTERISTICS OF wiI-711, t1-257 and
THEIR BLENDS

i Loaf Specif mb Crumh 71T i il
WLTLL TL257 LO?&XO' " Spgcgij;)c G SR WL \A%]nw ﬂ”!gr{kﬂess WIT Acceptetty
SRS N -0
. : . . . 00
0:1 omowom gggmﬂ'ssq \F}eguéga 311 53 110 466 Good
L 1 G G 131 5% 10 4B Good
1:3 50 135 370 Creamsh  Poor 1:3 5.00 110 45  Good
Table 5. chapati making characteristics of wl-711, t1-25/ and their blends
WL-711:TL-257 h  Doygh ' ' ' '
?&gﬂr hangﬁng h uP Puffig  Texture Abs%tlon Cs%or%n Rating
1:0 Creamish  Nonwsticky Creamish  Rull Soft o4 N V.good
0:1 Red  Sicky ~ Rd R Hard 60 21 Far
3:1 Creamish ~ Non-sticky Creamish  Full Soft o4 9 V. good
1:1 Reddish ~ Non-sticky  Dull creamish Partil ~ Hard o4 2 Good
1:3 Reddish ~ Sticky Redoish  Partil  Hard 62 B Far

All the samples possessed pleasing appearance and Sweet taste
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from ‘WL-711" and except that, these were red in colour
and harder n texture. This observation is in agreement
to our previous observations/4L The blend m% of atta
of WL-7L T and TL-257" in the ratio of 3.1 gave ve

good cha I_Patles 5|m||arto those preﬁared from*WL-71

aone owever, the blending in the ratio of L1 made
the colour of chapaties reddish and the texture hard.
This showsd that for chaRau making the triticale atta
could be blended with wheat atta to the extent of 25
Blejg1 “(t:}ent without any detrimental effect on chapati
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Sodium bicarbonate, trisodium phosphate and ammonium carbonate have been used as cooking aids for kidney bean

dhal (Phaseolus vulgaris).

These were found to be more effective when precoated on the dhal than when added directly

to the cooking water. Presoaking of the dhals in the salt solution also reduced the cooking time by about 50%

without affecting the organoleptic qualities.

Legumes constitute an important, source of rotem
in thé diets of peogle in the developin r%;wor g
proportion of edible legumes are ‘generally consumgd
aftercookm%to soft conslstencg/ Th ecookmg time varjes
from 1to 3'hrt2the longest being for beans (Phaseolus
vulﬂ] rsy partlcularly in the whole grain form, Different

00s Of reParmg %umk cooking beans have been
attempted over the temkrauss et al4 Rockland
and Metztersand Kon et a6 ave rep orted processes
for preparm%vanous %/peso uick coo Ing d ){ beans.
These methods_ requirg gfaborate. and high™cost drying
reezm% operatlons The poss| ||t¥ INexperisive
simple techniques of soaking and codting of bean dhal

with certam morganlc salts for reducing the cooking
time and | grovmg the cooking characteristics Is des-
cribed in the presént investigation.

Materials and Methods

Commercially available red kidney beans were pur-
chased from the local market. Thesé were treated W|th
0.5 per cent ail, split in a sheller, conditioned for 2
and " dehusked in ﬂearler to obtam dhal (dehusked
spllt as per the method of Kurien”,

The cookability of whole bean and dhal was studied
R/followm g therate of hydration and solids dispersed
Into cook Water as described earlier for tur (Cajanus
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cajan)8. The time needed for the bean to become soft
enough to be pressed between two glass slides was taken
8 cooking time.  Three independet observations-" were
made In €ach case. Ten grams of dhal was cooked in
100 ml water in all the experiments,
- Coating or presoaking studies: Dhal samples were
first cooked in water to which chemicals |ike NaHCO),
NazCo 3 (NHAZC03 and NaPCU, which hag been
shown earlier to’reduce the cooking time of tur dlial9 "
were added in different concentrations as detailed In
Table 2. Dhal was given a coating of the above chem-
cals by impregnation with the respective solution 15
ml per 100 gz containing the same quantity of chemicals
a5 added tothe cooking water. After the’coating treat-
ment the dhal was allowed to equilibrate for 2 hr in a
glass stoppered flask and then dried in a truck drier
Using a current of air at 50°C. In parallel studies dlial
was also soaked for 2 hr in 15 parfs of water to which
0.5-15 g of the chemicals were added per 100 g dhal as
shown in Table 2. The excess soak water was, drained
off and then the soaked dhal was rinsed once with water
and cooked in water as explained earlier.

Whole bean, husk and dehusked dljal were analysed
for Ca, Mg and P contents by standard procedurestL u.

Results and Discussion

The data regarding the rate of hydration and disper-
sed solids forohal &nd whole beans are presented in
Fig L Kidney bean dhal showed hlgher_ rate of hydra-
tion and_becdme soft far earlier 36 min) than whole
beans (135 min). The husk acts as a Physmal barrier
tg the absorption of water which was also _ohserved
Kon et alo. Further it 1s observed from Table 1 that
the husk s far richer than the endogperm with respect
to divalent metals Ca and Mg while the reverse was
the_case with respect to phosphorys,

Data on the_ cooking characteristics of dhal when
treated with various chemicals either: singly or in combi-
nation are presented in Table 2. It is seé that the che-
micals were more effective in reducing the cooking, time
when used as presoaking or for coating.on the ahal than
when added to the cooking water: simillar was the case
with tur dhalH. Trisodiunt phosphate or sodium bicar-

by cooking time but the coked chal;was not ozaanol_ep-
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R i
bonate along with ammonium carbonate applied by
coating to the dhal at 0.5 per cent level brought about
nearly50 Per cent reduction in the cooking timg. Higher
concéntration of the chemicals greatly reduced" the

cally acceptable due to hlg[? alkalinity (pH> 7.4). Triso-
dium phosphate had a etter softening effect and a
level of 05 per cent in_combination with ammonium
carbonate was found suitable_as the resultant pH was
about 7.2, Combination of sodium carbonate and ammo-
nium carbonate gave high pH and alkaline taste even
at 0.5 per cent levelseach, and hence was not acceptable.

Dispersed solids and water uptake which are para-
meters of cooking (iuahty were greater in coated dhal
than the control Unireated dhal When cooked_in water
containing the same amount of chemicals (Table 2).

Table | proximate composition of bean (per 100 g)

les Protein Ft -
= | s B
Whole bean 163 L5 6r.17
Dehusked split bean (dnaty 190 18 6904
Husk 44 052 &.15

Ash id insolu- .
Acﬂelrass?]lu G M P
483 02 0.18 008 0285
38 0.14 007 001 031
527 043 106 039 0061
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Table 2. cooking characteristics of coated and presoaked bean dhais

: : Copking  Digpersed
Chemicals used for cooking ([rlr% 3801;@9 (a&
a) Control (norg) 60 A

«b) NaHCO3+ (NHz)2Co3 (0.5% each)
Added to cook water ) 694
Coating k3 768
Presoaking % 24
«) NasPo4 +(NHeRCo3 (0.5% each)
Added to cook water 4% 715
Coating 3 85
Presoaking 2 %5
d) Presoaking
NHA2C03 (L5%) 5 9.8
NHACO; (L% R 5
AP (1 ¥ o
Na2C03 (L9 kil 8.0
NaHCOj (1% R/ 95

I;ﬂgg]er concentration of the chemicals than indicated in (»)
an alkaline taste

Presoaking of the anai for 2 hy in the chemical solutions
brought down the cooking time by more than 50 per

cent

_Although all chemicals used were effective in redu-
cing. the cookln? time and increasing the proportion
of dispersed sofids as compareq with the control, a
combination of ammonium’ carbonate or trisodium
phosPhate with sodium bicarbonate (0.5 per cent each)
Was tound to be more suitable. Ammonium carbonate
alone at aconcentration of L5 per cent also effectively re-
duced the cooking time without affecting, the grganolep-
tic quality. The Beneficial effect of chenficals is elieved
to he dug tq their effect in reusmg the pH. The guantity
of chemicals that could be added is governed by the
organoleptic acceptahility of the cooked dnal.
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Major Food Constituents of Rice-bean (vigna vavernase)
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Ricebean (vigna umbellata), a little, knoan puise has remeined underexploited till tocay. Six promising strains of rice-oean

(‘CRRSL
constituents. - The results have begn

to ‘GRRS6)* reoently isolatedl by Netional Bureau of Genetrc Resources viere analysed for their i
to other traditional pulses.  On the basis of present cata, it is presurred that the

important food

rice-bean may find a place in the pulse cultivation in India along with other common pulses.

Rice-bean, a native of South and South-east Asia is
cultivated by the tribals in” various ethnic groups in
the Eastern and North-gastern regions ang.to some ex-
tent In South India. Its present’day cultivated forms
seem to have originated from its wild forms which occur
extensively in thé north-western and eastern Himalayas
and also in the hot humid climate of western ghats1-3:
The rich ?enetrc diversity, high agricultural and nutn
trve goten lal of rice- bean WWere hrghlrghted recentl¥
twsalso rer%orted that this specr S IS comp etey ree
from yellow mosaic_virus whicn takes very he
of other common Vigna species. Its seeds are aIso free
of a serious ingect, “bruchide,

From the avatlable information it appears that inspite
of several attributes, no systematic work has so, far
been undertaken for the evaluation of the composition
and nutritive quality of rice-bean. It is with this objectrve
that the results of the preliminary biochemical mvestro
trons on six gromrsrng strains” of rice-bean (recently
isolated by N

PGR) have been reported in the preserit
communication.

content, calcium, iron, crude fibre and total phenols
were determined by A.O.A.C. methodss, ether extract
was determined by cold percolatron method 6p OSE

qus was estimatéd by King’s modification of |ske
Subbarao’smethod. Free sugars were estimated by using
the method_ of NeIson and Somagyi8. Methronrne
Was determrned original colorimetric method of
McCarthy and Su |van and McCarthy and Paille'P.
Estrmatron o try top an was accomplished by the
method of Spies and” Chambers”. ~ Total free dming
acids were determined by the method of Lee and
Takashil2 The guantrt of total free amino acids
was computed from the standard curve prepared
for alanine.  Starch content was estimated by
difference.

Results and Discussion

The seed coIour seed weight and the chemical compo-
sition of the rice- ean selections are presented in Table 1
Strarns vaned greatl 3/ In their seed srze and colour. Seed
col our waso serve to be creamish yellow, light green

to eeg red wrete 1000 fqrarn weight varied Trom
Materials and Methods ‘ , g.Crude profein content ranged from
Six Roromrsrng strarns of rice-bean viz. ‘GRRS-1 1781 0 25 18 Per cent. The ash content of the strains

to ‘GRRS-6" stpplied by NBPGR were analysed for
their biochemical parameters, Twenty
each strain were made free of ether soluble substances
using petroleum ether (40-60° Cg The samples, were
owdered to 100 mesh and made free from moisture.
ach sample was used in duplicate. Crude protein, ash

ram ‘seeds of

did not show any remarkable_difference. Similarly
there was not much variation in ether squbIe extract
of the strains. Crude fibre content varied from 33 0
48 per cent, Calcium content was |te hr% in all the
strains and it varied from 315 to 4 Iron
content was low except in GRRSZ Was a

Delﬁ_FiWnotes Genetic Resources Rice-bean Selection icentified by National Bureau of Plant Genetic Resources, (NBPGR) New
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Table |. physical characteristics and chemical composition” of rice bean strains

: 1000 grain rotein — Ash

Strain Colour W, %3“ O&%%%) %
0

GRRSL  Creamish yellow 1082 8% 38
GRRS2  Green %1 5% 400
GRRS3  Light green 1311 0% 38
GRRS4  Deep red 1376 78l 43
GRRSS5  Deep red 85 518 406
GRRS6  Green %5 20 402

“ All values are on moisture and fat free basis.

striking difference in the contents of phosphorous and
It varied from 197 to 393 mg/IQQx.

It 15 evident from the data in Table 2 that the total
free amino acid content was low which ranged from
190 to 4.4 0 moles/g of alanine. Total phenols aid
not differ much in these strains (0.09-0.14 per cent).
Likewise, non-reducin sugar content was almost same
in all the strains (3.71-5.37 per cent) but was low in

RS-6", Tryptophan and methionine contents ran-

ged from 0.80 {0 L.10 and 040 to 0.94 per cent respecti- b

vely. Strains ‘GRRS-2’, ‘GRRS-5" and ‘GRRS-6" were
found to be low in methionine content, The starch
content was high rarF1{gS|n[ra5 from 60.64 (‘GRRS-9) to
67.33 per cent I ‘GRRS-4'. D
On comparing the results of the present investigation
with the data on traditional pulsest3-17, it has been
observed that rice-pean compares well with other pulses
In its crude protein, ash, ether soluble extract, crude
fibre and ghosph_orus contents.  The presence of high
amounts of calcium and tryptophan in rice-bean s
compared to other pulses, might prove its eminence
over them from nutritional point of view. However,
the low amounts of iron and methioning may probabI%/
affect the biological value adversely to some extent.

oot g o) oy R
40 0 2

160 : 40

100 33 4% 50 33
106 46 P 00 JA3)
110 38 o 20 200
100 35 3 10 200
106 48 432 20 197

The chemical composition of rice-bean has not been
worked out adequately. Thus the, results of present
|nvest|9at|on cannot hé comPared with earlier fl_ndlngs.
The strains, under study, ditfered considerably in their
seed size, colour and seed weight. ‘GRRS-4’ was found
to contain the lowest amounts of crude protein (17.81

er cent), while ‘GRRS-5" contained maximum amount
E25.18 per cent}. Present results indicate that the rice-

ean strains differed considerably intheir protein content

yt it may be regfrded as a good source of protein like
other popular Ru s, _

As regards the ash content, rice-nean ranked above
all the traditional pulses. This may be due to the higher
contents qf phosphorous and calcium. Crude fibre Con-
tent of rice-nean is comparable with other common
pulses except chick pea and field bean. The importance
of fibre in"our diet is already brought out13

Calcium content was maximum I strain ‘GRRS-T,
and in other strains also Its content was higher than |n
the common pulses. The content of iron Was lower. in
all the rice-Dean_strains, excepting ‘GRRS-2" which
showed some similatity with other pulses. ~Phosphorus
content of the rice-bean is well at par with other common
pulses. Rice-bean may be ranked above the traditional

Table 2. other constituents” of rice bean strains

S o e P g
0
R
GRRSL 30 009 0064
GRRS2 19 0.14 0.004
GRRS3 250 01 0080
GRRS4 440 012 0098
GRRSH 345 Cl14 0089
GRRS6 1% 0.10 008

“All values are on moisture and fat free basis;

Free non- TryptoPhan* Methioning* ~ Starch
reac 0 %) 10

sy o ) {“b%
537 080 0% 6587
507 093 042 6445
519 0.79 081 6.4
517 110 0% 67.33
518 0% 040 6064
3n 085 039 6403

*Per 16y nitrogen basis
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pulses with respect to the contents of calcium and phos-

Low amounts of total free amino acids in rice-bean
strains suggest that the loss of aming acids on cooking
will be lesser which is one of the desired characteristics,
The low contents of total phenols in. rice-bean suggiest
Its use In our dret since it will not be Injurious to health

Genera Y, pulse Rroterns are geficient in methionine
and tryptophan, which results in low brolorircal valye
of pro e|n But rice-bean appears appreciadly rich In
trg/[n]tophan content.  Methionine content however, s

aratively low :n three strains than In the common
pulses Rice-bean is a rich source of starch, a digestible
carbohydrate and n this respect It may have an edge
over other common pulses,

From these results i |s evident that rice-bean is a good
source of %rotern calcium, phosphorus, . tryptophan
and starch_but poorer in iron.and crude fibre Contents.
However it 15 necessary to .investigate the anti-nutri-
tional factors ( tra/psrn inhibitor) and toxic principles,
If any, present I rice-bean.
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RESEARCH NOTES

ANrHOCYANINS OF AVOCADO (PERSEA
AMERICANA) PEEL

The development of bright purple colour in the peel of
avocado (Persea am:ricana) fruit during its post-harvest
ripening was found to be due to the synthesisoftwo anthocy-
anin pigments. The major pigment was identified as cyani-
din-3-galactoside and the minor one as cyanidin-3, 5-diglu-
coside-p-coumarate.

Anthocyanin pigments which impart bright attrac-
tive shades of red and purple colour have héen studied
In several fruit systems.L ‘However, there is no report

on the anthocyanins of avocado which is a commer-

cially significant member of the genus Persea, In the
urple variety of avocado fryits Chosen for the study,
here isa change |n colour of its peeI from Intense greén
{0 Intense Purpe during post-harvest npenm% This
communication presents the identification of anthocya-
nms |n avocado peel
ur le varehe; of avocado fruhs obtained from an
orch ar near Qoty, were allowed to ripen at room
temperature and use In our studies. The anthocyaning ¢
from the peel of fully ripe fruits (6 days after harvest)
were extracted with ¢hilled 1 ‘per cent methanolic HCL
The extract was |n|t|aIIy puri |ed by descending paper
chromatogr aé) onWatman 0."3 paper using for-
mic acid:HCl:water (5:2:3 viv). .The two distinctly
separated hands obtamed were re -chromatographed
In butanol: acetic acid:water (4:1:5 viv) and. | per cent
HCT solvent systems for further purification. The
anthocyanin pigments were hydrolysed by heating with
2N HCL The hydrolyzate was first shaken with solvent

ether to remove any’ carboxylic acid and then with iso-

amyl alcohol to extract the anthocyanidins. The a?ueous
|ayer contammg oply_free sugars was purified further
by passing through “Dowex-1" (hydroxyl form)2.  The

Ikahne de ragau?n of anthocyanldm was carried out
the me Hsia etal.}
Ident|f|cat|on of anthocyanms anthocyamdms and
their alkaline egra dation products, carboxylic acid
and sugars obtainéd from the hydrolyzate of anthoc a
nins was made by Ry data on p aper chromato[qrams
Whatman No. 3 paper was used in all cromaogra hic
separations, Precoated thin layer sheets were alSo Used
for TLC of sugars. Cyanidin; protocatechuic acid,
coumaric acid, glucose and galactose were co- -chromato-
graphed with atithentic samiples. Spectral daa for the
B|gments and the phenolic acids was_obtained by using
erkin Elemer Coleman Division 575 model spectro-
photometer.
The anthocyamn mixture extracted from avocado
[%ee gave two distinct, spots on paper chromatograms,
neir” Ry values In various solve t stems and spectral
pro ert|es are presented |n Ta e 1 Spectral stud|es
ma e with chromatographlcal 5% E?urmed p|gments Snow-
ed absorguon geasat 263, 528 nm for anthoc amnl
and at 2 nm for anthocyanin-2. Both anthocya-
nin-1. and anthocyanin-2 |eIded the _same a%ycone
}gamdm on hydrolysis as fevealed by its chromatogra-
|c ata il sorphon maximum at 538 nm and a shift
5 nm In absorption peak with aluminium chloride
gTabIe 1), Further, the alkaline degradation product
f hoth the aglycones were identifiedas %rotocatechum
acid by its Ry value and co- chromatograp The iden
t|ty of cyam in was further confirmedl by Co-chromato-

SD ince both the pigments 1 and 2 yielded cyanidin on
hydrolysis, the Ry values of the two anthocyanins were
compared with those of known cyanidin” glycosides.
Accordmgly the anthocyanin-1 Corresporided  with
cyanidin-3° galactoside, and the anthocyanin-2 with
Penllanm 2., cyanidin-3, |%uc03|depcoumarate
ndeed, the sugars obtained by e acid hydrolysis of

Table 1. 1 values and absorption maxima of anthocyanins and their aglycone

R values in

gka% %];Clvg%{]gs acBeltjl%trag!d

Aty 08 00 0345
ey 18 080
nrfeaowdbé)ht o, o s o

+ Not applicable
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+ 263 528 +
0163 + - 253 52 +
+ 023 022 53 +5
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Table 2. Rf values of sugar moieties
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On paper
Ethyl acetate: |So-propandl
WESE O
|actose . & P
&ln%]ocyanm-l)
%% i 100 100

anthocyanin-1 and anthocyanin-2 were found to be
alactose and glucose respectively, as evidenced b
eir  values {Table 2). The identity of these sugars
was further confirmed” by co-chromatography With
authentic samples, _ _
The anthocg/anm_-z upon h}/drolysm, showed a hlth
rominent absorption peak at 264°nm in its ether wash,
he.compound was identified as p-coumaric acid based
on its ,R)( value, absorption maxima and colour under
ultra violet light. The identity was further confirmed
co-chromatography - with™ authentic  p-coumaric

=
_|

acid.

hus, the identification of cyanidin and galactose in
anthocyanin-1 and that of cyanidin, ?Iuc se and E)
coumaric acid in anthocyanin-2 SlgPPOFS the probable
identity of the anthocyanins_derived trom their Ry data.
These two anthocyanin pigments which are virtuall
absent in the fresh Qreen friits are synthesized subsé-
quentlg yielding a pdrple coloured ripe fruit. The plq-
ment Synthesis starts two_days after harvest, and will
be almost complete by fifth day. I the fully ripened
fruit, 1.e., 6 dags, after harvest,” the anthocyanin-1 and
anthocyanin-2 exist in the ratio of about 9:1. It is likely
that a’strong anthocyanin synthesizing enzyme syster
in this variety |s_dev_elop|ng In the Initial starqes of har-
vest, or that"which is already present In a latent form
becomes active during ripening. Such a system may be
absent in_ varieiies 0f avocado fruits Wwhich remain
green during ripening.

ntral Fogd Technological Research
nstitute, %r& %
Received Janugr
References

Revised 6 June
e e A
. Ranganng, $. r%zilhﬁf&n’al eI\SN fmlljlt]gﬁ E}/?)elgetable

T. N. Prabha
B\/Qavindranath
M V. Patwardhan

Products,

3 I-ls&élgb é_uh, B. S and Chichester, C O, J. Food sci,

On pre-coated silica gel plates

et el Qi e g e
015 03 040
0.22 042 050

4, GunteE Z%agrggsse%m I-é%ad Book of Chromato-
5 Ghebregrebti Mg, S, Moreld B g Lo, M,

J. Chromatog.,

IR bR G B

The kutyronetric et

netion of ol content in ?randmt kermels, _
seed sample and one mi ofamyl aloohol were found optinum
for the test. A chart wes pregared relating the rc
reading to the il content as cetermined by soxhlet
extraction. The accuracy of the chart wes fourid to be
3% from the stancard method.

The soxhlet extraction method of determining fat
content, widely used by the il industry, is time consum-
mg._ Simplification dnd rapidity in”determination of
fat in oilseeds will help the industry in procurement of
seeds, and could thus improve the “efficiency of the oil
crushing mdustrK. T

Very few methods have heen reported in literature
for rapid determination of oil content in oilseeds, The
method of Kartha et all involves determining the oil
yield and iodine value on separate aliquots of"a single
extracted sample, ~ Other ‘methods Include shakl,ng
the dried seeds in a stainless steel agitator2 or wit
steel balls n a centnfuqe tube3 and wmghmg the ail
after evaporation ofa portion of the solvent. Other raEnd
determinations are based on the measurement of the
diglectric constant4 or on the *<-bromonapthalein
refraetometric method>. o .

The butyrometric method is simple, efficient and
quick, and’is ysed at wIIaqe level by ‘milk co-Cperative
societies, In the present studies, the butyrometric me-
thod which Is based on the volumetric (Jormuple usmg
calibrated centrifuge tubes, was applied to the rapi

:
2
!
5
5
>



A BUTYROMETR1C METHOD FOR RAPID DETERMINATION OF THE OIL CONTENT OF GROUNDNUT SEEDS

determination of oil content in groundnut seeds. This
method6.which liberates fat by, d|ssolvag the proteins
present in milk using sulphuric acid, finds extensive
application in the determination of fat in milk, cheese,
cream and skimmed milk powcer,

%prowmatel hundred Prams of groundnut seeds
from a representative sample were ground In a hand-
operated grinder, The mass was sieved to_give a very
fine powder, which was used for the studies.

Butyrometers calibrated up to 10 per cent, which
are generally used for the determination of fat in milk
weré filled n the following sequence: 9 ml distilled
water, 10 ml sulphuric acid"(sp, gr. 1.820) and one ml
amyl alchol. One _%ram of the sieved groundnut sample
was allowed to slide into the butyrometer via a wide-
mouthed glass funnel at 80-85°C. The contents of
the butyr,ometer were mixed well for a few minutes
and centrifuged for 15 min. The fat column in the buty-
rometer was read. The ﬂercentaPe of ail in the seéd
was determined from a chart earfier prepared correla-
tmq the oil content of groundnut samples determined
by The soxhlet extration method against the butyromet-
fic_reading given by each sample.

Sei)ar,atlon of the“fat column'in the butyrometer was
greatly influenced by the weight of the samiple and volu-
me.of the solvent uged in the'test. At 05 qseed sample
we|?ht, the fat_ column in the butyrometer was very
small, resulting in errors in recording’the correct but%ro-
metric readln(i. |f the seed sample"weighed more than
ong gram, a larger quantity of sulphuric acid was re-

uired for complete digestion and" the oil column in
the butyrometer went “beyond the graduated scale.
Additjon of more than one ml of amyl alcohol increased
the oil column by 0.2 units per ml. One gram powdered
seed and one ml of amyl alcohol were optimum. The
addition of sulphuric acid to water in the butyrometer
raised the temperature to [*C, so the procedure was
revised. The ?round seed sample had to be added to
the mixture in the butyrometer at 80-85°C to prevent
charrlng_ of the contents.

The Qil content of 20 groundnut seed samples were
anaIKsed b¥ soxhlet extraction. following . A.Q.C.S
methods7. The butyrometer reading of the ojl column
setparated by the Gerber method, was, recorded for each
of the_same’ seed samples foIIowmg the procedure indi-
cated in the methodology. The fat Column in the butyro-
meter (the caliprated centnfuge? was 2.8, 3.2, 35 and
3.7 for groundnut seeds, the oif content of which were
43324458, 4529 and 46.29 per cent respectively
(Table 1). The calculated variation in oil content for
8aé:2 O'el unit change of the butyrometer reading was

: [cent, . . : :

Baged on ths variation of oil content against butyro-
meter reading, a standard curve (fig. I) was drawn
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Ta*’”M?Lﬁﬁhﬁ“&ﬁW% 8 FgRE

. Bl%([)JTET r Av, oil conten
Serial o, |nge soxhl%t( é)%)tnrtaect}or?y
0

1 28 33

2 32 4458

3 35 45.29

4 37 46.29

5 38 4768

6 39 4340

7 40 438

8 41 4957

9 42 5.3/
10 45 507

from which the oil content of an unknown_seed can be
read directly from the Gerber reading. The accurac
of the methad was that of the soxhlet extraction method,
ViZ.I 3 per cent. _ o

The volumetric method is empirical in character
because of uncontrollable factors that affect the specific
?nrawty of the seperated, oil, the free fatty acidity and

e solubility of the fat in the solvent. The correlation
curve must. therefore, be tested at regular intervals
against soxhlet extraction.

Oi1l Content Percent
~ =~ o~ o~ ~ ~ wm [3,] wn
o~ (5, o ) [+ (7] { = ) -l N
T T T T ;| T

~
w
T

o~
N
T

-~
-

1 1 ] 1 L i 1 1 A | P
0728 30 32 34 36 38 40 642 4&
Butyro Metre Reading

fig. 1 Oil content related to butyrometre leading
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The authors are_thankful to Dr. R, P. Aneja, Secre-
tary, National Dairy Development Board, Anand, for
his’ interest in the work.
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AN EXTRUSION TEST FOR DETERMINING THE
PALATABILITY OF PARBOILED RICES

Parborled rice cooked to ptirmal cooking time is' extruckd

at precetermined loadl for 5 min in & locally ceveloped
extrucer and the material exrtuded correlates well with
the type of partoiled rice. A positive correlation wes oloserv-
edl [etween the taste panel soores for the tendemess of
cooked parboiled rice andl the extrusion test values, and
besed on the quantity of meterial exruckd % o (wh) of
cooked rice) the lledl rice is grouped into three gracks
for their palatability

The palatabrlrt characterrstrcs of cooked rice are
usuaIIy scored with taste gane ls1; utwenever samples
differimg in one or two processing variables are involved
accurate_determination is, not possible as this method
has no fixed reference point.. To overcome this defect
certain objective tesdts Idée sieve test,2 adhesion test?2
consrstency test 3and hardness test using Ingtron testerd
have beeri developed for correlating the eating charact-
errstrcs of raw rice. As the tenderess (soft or hard) in
cooked. rice is the decrdrng factor in" evaluating ‘the
Palatabrlr Oy ty of parborled reg, a srmple raPrd extrusion
est was developed.  The principle of the test is funda-
mentally the same as the Haake consistometer test235
and the Instron test4 used for cooked rice.

One month old ‘IR 20’ paddy Rrocured locally was
soaked. In hot Water 265C for 4 hr, parboiled a 70
80°, 90°, 100° nd 120°C for’ )and ()‘
min duration, shade dried and milled 10 6,0 per cen
bran removal.6 Samples soaked at 70°C (70d) and 80°C
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Were also milled by the same

W ole rice was. cooked (cooking
temPerature 99 ? ? rt)trma cooking time7.  After
cooling In a beaker of water for Lmin, the contents were
straingd over wire screen and the aghering moisture
*quickly wiped out rn folded double filter pdper for 30
SeC. teen ram of this sample was immediiately placed
In a ocaII abricated extrucer and extruded for'5 min
with predetermrne Werghts
T e extrusion test: - The extruder consists of a hollow
C}/ linrical bod (5 cm diameter made of anodised
aluminium with amova ble pIunger (IFg 1). A detach-
able perforated disc_ having 36 &qually”distributed per-
forations of 1mm diametef is provided at the base of
the ¢ ||nder Iever C) attached with the movable
am )havrn oaded Werght(r Is placed on the
pIunger which extrudes the rice, The materra that is
extruded through the perforated disc is collected in a
weighed, petridish below. All sides of the hase wherein
the “petridish rests are provided with 9Iass doors. The
extruded material was expressed as gfg of cooked rice

The whole process including cooking was repeated
thrrce The tenderness ol the cooked rice was also
eva uate sensor evalutionl immediately after
cooking, yapane of 6judges. A score card of 1to 19
with art Increase of two paintS for each step was adopted.

80dg and raw padd
ethod. ~ Ten gra

Table 1.
LOAD OF

terial extruded in an extruder under a constant
KG AND MEAN TASTE PANEL SCORES FOR COOKED
RAW AND PARBOILED RICES

nof B%eggmv% é\(/:ganfortend@aml

70 A 097 .
10 097 b
0B Qo6 7
80 A 0% )
80d 0% 9
80 B 0.86 10
0 A 038 -
0B 030 9
100-A 029
100-0SA 0.26 i
1008 05 4
100:08B 05 6
110-A 015 -
A 009 .
0B 008 4
B 0.06 5
First rn lst column denotes &and A*5minand B=10
min ng temp. and CO5- opensteaming at o sig.
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0 B AT

As the sensory 15nanel could not differentiate the samples

parhoiled and 10 min_duration, only the 10-min
sam Iets and 70d 80-dand R were taken up for sensory
evaluation.

Under 5 kg load, more or less the entire cooked raw
rice was extruded. Same is the case with 70A, 70B
70-d, 80A, 80B and 80-d samples; whereas the material
extruded out of 110° and 120°C samples was rather

n{< little (Table 1). Even while extruding the entire
cooked. nce obtatned from copking 10 g rice and while
expressing the extruged material on g/g dry basis, simi-
[ar results were obtaned. As expected the raw cooked
rice was scored to be soft and the parboiled rice hard
the hardness increasing with the derdree of heaf treat-
ment during parboiling.  Same trend was noticed In
the extruston test values also

ha os|t|ve correlation (r=0.884***) exists
among eratlnso the taste panel and the_extrusion
test values, certaln overl agptng was observed inthe taste
Pane scores (Table 1). BUt éven the minor variations
hat existed amon the samples (temperature and, dura-
tion of parboiling) were Clearly brought out in_ the
extrusion test (Fig. 2?. The temperature, of parbodm%
%nd the tenderness of cooked parboiled rices correlate

33

10
0 Row
\?; 08 S Hot soaked 70°C
E3 5 min Dtlirajtlon
Hot soaked 80°C
0-6 % 110 min Duration
4y
E b3y
V.
n 021 4V
v 1 |
0L 1 |
abcdced f
Samples

2 Quantity of cg%ed f extEuded inan extrucer under

S 54

Raw cdfhij

e merely’ soake 0 b

pen steamed



246

Table 2. gradaﬁia% é@m%(ﬂfﬁked parboiled
ey OH B

>0.75 ;% YBdSOA 8B, Tender

0R0% %&R ]1%0%%)5 tjbl-s ig tryatte(%ﬁender

<0,25 %8@ 1108, 1207 Ill-Very tough
Legend & uncer Table 1

negatively (-0.991%**; -0,992%*+) indicatinrq that more
severe the heat treatment during parboiling harder
are_the cooked rices, , _

- Based on g/g (w.b.) of the extruded material, Parbmled
rices can be Proupe into three grades viz, 1, 1 and 11l
for their Pa atability 8Table 2); the_traditional consu-
mers would prefer grace I1_parboiled rices and the raw
rice eaters, the gralle 1. Because of its tough nature,
consumers may ot prefer grade 111 rices. “Thus the
extrusion test ‘may serve s a tool_for indicating the
suitability of parboiled rices for different sections of
CONSUMers,

Sincere thanks to Dr. K. R. Bhattacharya, CFTRI,
for the idea of the device and of the test and to_ Mr.
A N.d ([j)yaneswaran, Project Head, for the facilities
provided.
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USE OF HOT AIR FOR PARBOILING AND
DRYING OF PADDY

The processes of parboiling and drying of paddy in rice
mills are being done with the use of steam and hot air
respectively. It has been found that hot air at 200° to
228°C can be used first for parboiling the soaked paddy,
instead of steam and then used for drying the same paddy
at a temperature of 100° to 130°C. This finding opens up
the possibility of eliminating the huge investment on boiler
in the rice mills and at the same time, the same equipment
can be used for both parboiling and drying.

Practically all the rice mills are using steam for par-
boiling the ‘soaked paddy. Though there are different
methods of soaking like,” cold sog mg, hot soaking, va-
pour phase soaking, etc.. steam Is Irivariably used for
Parbomng the soaked paddy. Parboiling which, involves
he application of heat as steam fdr “gelatinising the
soaked paddy can also be done by othel’ methods, like
the uge of hat liguids and hot inértimediat?. Likewise
hot air can also be used as a heat con_ductm? media for
parbollln? soaked paddy3 If the optimum femperature
re(;uw_ed or qelatlmsm? the soaked paddy IS provided,
Pa boiling will take place, Irrespective Of the source
rom which the heat ener? IS apPhed. The use of hot
air in the same equipment for both parboiling and dry-
ng has been reported here,

xperiments were carried out in a small, portable
husk fired drier made by Shaw Wallace & Co., Madras.
The drier of 1 tonne drying capacity consists of a husk
fired furnace, two drying'chambers, dnd a hot air blower
0f 5000 CFM capacity.” The unit 1s driven by a 5H.P.
diesel engine. Qne hdndred kilogram of soaked padcgy
(variety 'CO 25’? prepared by thé hot soakm(T; method4
was féd manyally into the drier and a total of three
passes were given. The temperature of hot air, moisture
content and” condition of paddy, and time_taken for
each pass have been recorded (Table 1). During the
first two gasses a higher temperature of 220°C” was
maintained, whereas in the final pass the temperature
was reduced to 130°C, F_eedlng rate of padgg In ? tne
drying chamber was maintainéd constant for all tne
three "passes.  The temperature and relative humidity
0¥ thedldnlet ?ntﬂ Outlet a%r Were measured. hAlbodut_ 1007
of paday at the end of each pass was shelled in thé
Lat?oratgr McGiﬁ s%e?ler. TM) a%sence of wﬂwi_te ab(%-
men and the change in appearance of brown rice from
opaque fo translucent were taken as indications for the
corp Ie%l%r]] of E)he_| %arbodlgng tpfrsocess. tThel_mlllmg
leld of the_ parbojled paddyat 6 per cent polish was
getermined irﬁ) t‘we |a%o£tor Mchﬁ mﬁFNoF.) laqter a
12 hr tempering perjod. The moisture content of the
paddy was estimated according to A.0.A.C. method>.
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Table 1 results of parboilirEzq cum drying process in the
HOT AR DRIER

Ig lInd Ilrd

pass pass pass
Temp of inlet air (°Q 200-220  200-220  130-135
Temp of outlet air (°C) 5 5% 65
R.H. of inlet air (%) 3 3 3
R.H. of outlet air (%) % % 5

Time taken for each pass (min) 12 10 10
Maisture content of paddy before 203

drying (%) 25,6 205
Moisture content of paddy (%)
after drying 25.6 205 144

Note:— Parboiling was_incomplete in 1st pass; complete in 2nd
pass; Parboiling arid drying were complete in 3rd pass.

Parboiled paddy produced by the hot soaking method
and dried In the L.S.U. type mechanical hot air drier
was taken _for_comParlson. _
The application or hot air at 220°C not only parboiled
the soaked Raddy but also dried it simultangously at
the end of the sécond pass. There was no white belly
and the rice wag translucent and apPeared like normd]
Parbmled rice. The moisture content of paddy dropped
rom 303 to 20.5 per cent during the first two passes,
The third pass reduced the moiSture content to 144
er cent (Table 1). The total time taken for completing
he process of pa_rb_0|l|n(f1 and drying was only 32 min;
The relative humidity of the hot air” increased from 30
to 9 per cent from the first to second passes, which
helped'the _par_bmlmg_process. This Increase In the rela-
tive humidity in_the Tirst two passes was due to the eva-
poration of moisture from the paddy which simultane-
ously resulted in the dryln?. In the tird pass the increa-
se I the relative humjidity of the air was only 75 Per
cent since the paddy had"dried to 144 per cent. The
time taken for completion of each pass was almost the
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same for all the three passes. The moisture drop in the
gaddy In each pass was also almost similar, that is 4.7,
1 and 6.1 in'the first, second and third passes, respec-
tively. The percentage yield of head rice and brokens
during mllllnfq of this padd% was 06 and 5 as compared
to 65 and 6 of the steam parboiled paddy. This indicates
that the parhoiled paddy produced

the same milling quality as that of’the commercially
parboiled paddy= . Since the parboiled paddy was also
simultaneously ‘dried in this method, the heat retention
time in the paddy was considerably reduced, As.a resu-
It, there was no”heat discolouration, and the rice had
acceptable light colour and appearance. ..

Since this method of usm% hot air for parboiling pro-
cess completely eliminates the use of steam, this finding
oPens_ l{}) the practical ﬁossmnmes_ for ellmmatln? the
high investment cost on steam_ boilers and its refated
maintenance problems in the rice mills. At the same
time the same eﬂmpment can be used for hoth parboil-
Ing and dayln%t e paddy in a much shorter time, which
can considerably increase the daily production and re-
duce the processing cost.

by this method_has

Paddy Processing Research Centre, B. S. Vasan
Tiruvarur-610 1 J. Basheer
Tamil Nadu. V. Venkatesan
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BOOK REVIEWS

Fundamentals Of Food Canning Technology: by John
M. Jackson (Michigan) and Byron M. Shin (1llinois),
AVI Publlshm? Com an% Inc., West Port, Connectl-
cut, 1979 Pp 1X+406; Price: § 2250

This book is a hlghlg useful and welcome addition
to the series of AV publications on various aspects of
food science and technology. The excellent printing in
bold type, on high quality”paper, facilitatin _easK réad-
Ing, léaves practically nothing to_be desired in the ma-
ttér of production and presentation of highly interest-
mq and instructive topics and the latest advarices in the
field of food canning science and technology. With its
16 chapters covering varied asPects of technology, 25
appendicles packed ‘Wit comP ehensive statistics” and
technical data, it will be g most valuable addition to the
select reference library of every food scientist and tech-
nologist, research scholar ang” industrialist, | enjoyed
reading eve%_llne from beglnmng to end and legrt
quite & few things. 1 am sure many others in the field
will feel the same. . _

The different topics have been dealt with by well
known specialists.in the particular field. The develop-
ment of the canping [ndustry from, the very begnning,
It scientific basis and the economic significance t_ogie-
ther with governmental_requlations havé been succirtly
dealt with oy Jackson. The chapter on heat sterilization
of canned food by Plug and Esselen is most compreh-
sive and authoritative, and deals at great Iength with
such aspects as principles of heat sterilization, lethal
rates, process evaluation in the case of cans as well as
glas_s containers, . can handlln_% methodology, - process

quipment including hydrostatic can cooker and cooler,
continuous agitating cookers, aseptic canning efc., A
large  number of” literature  references nave been

CIEQ. . : -
_The chapter on the rigid metal containers by Ellis is
highly informative and”sc alﬁo the chaﬁter on 9%\33
containers and closures by Drake. Lampi has contripu-
ted a highly instructjve thapter on flexible p,ackagmq
for thermo-processed fqods, 8IVIH% full details apou
the latest developments In production, unit operations,
seal evaluation, heat processing method and quality
assurance.  This topic IS attracting wide atention in
different parts of the world mcIudln? India.,
Jackson has contributed four chapters giving clear
details, in a systematic manner, about genéral cannin
rocedures arid their application in the’ case of a fe
yplcal fruits such as apple, cherry, peach, pineapple,
citrus fruit and some commercially important vegeta-
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bles, such as green beans, beets, com, peas, spinach and
tomato. Some of the speciality products dealt with are
baby foods, dry bean products, and. soups, . The details
given in the case of the products will be highly useful
and instructive for the Indian fruit and veggtable pro-
cessing scientist and  technologist.

The"chapters on canned. meats and poultry by
Shinn, marine products by Stansby, dairy products by
Ellertson are, packed with hl9h| ‘useful “theoretical s
well as practical details of great interest,

Coding, labelling, storage and distributing by Jackson

and Shinn, hazard analysis and quality assurance and
also waste d,|sRosal and water usage b;r Jackson are the
other highlights of the book that will be appreciated
much by any food technolo%ust. The latest information
on eachi topic_has been included. Shinn’s contribution
on factors affecting nutrient content of canned foods
Is supported by exhaustive authentic data, and nutri-
tion labelling ‘with relative U.S, Government regula-
tlonst will be of considerable interest to us in~this
country.
_ The%/e are 25 a_p[i)endmes extendm? over 45 pages deal-
ing with a variety of subjects of great |mP0rtance.
S[pe_clal_ mention may be made of tables dealing with
sterilizing values (FO) for some U.S. current commer-
clal processes, pH ranges of foods, fruit and fruit jhice
packs and fresh, canned and frozen vegetables fruit
Dacks bly country, processing seasons, U.S. recommen-
ded daily allowances (US, RDA) etc. . In these, one has
ready access to Information and data in one place, which
woulfd otherwise be difficult to reach, as they are diverse
and widely separated.

The Index at the end has been so prepared that the
reader can readly spot out_the topic of interest to him
and look it u?_ Inthe text, The diagrams and photogra-
pic reproductions are clear and §ood. _

In conclusion, | can state with “confidence that this
latest AVI publication will be welcomed by one and all
concerned with food science and technology.

G. S. Siddappa,
Coorg Fruits Products Ltd., Gonikopal

Microbiology Of Food Fermentations: by Carl S.
Pederson, AVI Pub|IShIrI15g Co., Inc., Westport
Connecticut, US.A., TInd Ed., Pp."384: Price: $29.00

- This is a very useful compilation of valuble informa-
tion on differént topics of food fermentations. With a
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brief introduction to the fermented fopds, of the world
Inthe first chapter, sequential growth of microorganisms
and the associated biochemical changes in some of the
fermented foods have been summariséd in the 2nd, chap-
ter, . This is an additional chapter introduced in this
edition.  Taxonomy of the organisms commonly ysed
In fermentations  included in“the third chapter Is a
special feature of this book. Fermented products of
milk, vegetables, sausages, cereals are covered in chap-
ters 5t0°0. In chaptér 10, some of the important as-
pects of alcoholic beverages are lucidly described. Fer-
mented foods of the oriént being the” oldest fermenta-
tive processes practised by the community to produce
highly nutritious and palatable foods from cereals and
leduries have received a ?ood covera%e in chapter 11
h|%1l|ght|n all the aspects of fermented foods.
esides these products, there are several other agri-
cultural products such as coffee, cacao, vanilla, tea,
citron and ginger where a mijd fo moderate fermenta-
tion 1 allowedto obtain the final products. In chapter
iV attemPt has heen made to Infroduce these fermenta-
tions to the reader. After a brief coverage on organlc
acid production in chapter. 13 microbial products
consumed in foods and a projection of an idea of food
fermentation as an approach {0 world feeding ]Eroblems
form the subject matter of chapters 14 and L5, .
This ook 'is a comprehensive coveraq,e of all kinds
of important fermentations widely practised not only
as an industrial process but also”as traditional home-
scale operations. This is a rare combination which
makes it very useful as a reference book to a student
on fermentations.
V. Sreenivasa Murthy
C.F.TR.I, Mysore

A Pedal-Operated Grain Mill: by G. S. Pinson, Trogi-
cal Products Institute, London, 1979; 32; Price: 55p.

This quide isthe fifth in the series of Rural Techn_olo?y
Guides rought out by the TPI. It describes a simplé,
edal-operatéd mill_stitable for rmdm? hard grains
such as, maize, millets, sorlghum and egumes on a
village scale.” It gives complete component-by-compo-
nent details of the mill and how it can be made. It also
shows how an ordinary bicycle can provide support for
the operator as well as power for the drive component.
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The mill works at high speed rFabout 5000 rpm) and
takes advantage of the Smaller effort required when the
legs rather than the arms of the operator are used to
drive it._A second person is needed to feed the mill b
hand.. The mill is intended for use over brief periods
at a time to meet the day-to-day needs of housgholds
and not for intensive use for fong Perlods. The grinding
?ncé}orl]n :ﬁ broadly similar to that of a conventional ham-
The publication is in the tradition of the recent ‘appro-
priate technology” philosophy. ~ While there may be
a (lebate about this philosophy, there can be no two
opinions about the authenticity of the effort behind the
excellent innovation and the present attempt at its
dissemenination.
K. R. Bhattacharya
C.F.TR.I, Mysore

The Market for Aubergines and Courgettes in Selected
Western European_Countries: bX ng P. R%B'
Trop. Prod. Inst, G. 113, pp. V+34, Price £ 1.20.
This report broughtout by the Tropical Products

Institute IS one of a'Series dealing with the market for

mingr, fresh, exotic.and out of season vegetables impor-

ted into Europe. The aubergine of commerce is also

called brinjal, ‘qarden eqg or ?g plant QSoIanum melon-
gena). The hotanical idme ot courgetes is Cucurbita

epo.
p prh|s report includes 4 parts-dealmg_wnh the subject
mafter, 25 tables and also an Appendix-giving the list
of importers. In part | of this report, a more detailed
analysis on production, exports, imports, seasonality
of supply, prices and proslgects of individual count}re/
markets %rance,, Fed. Rep. of Germany, UK
Switzerland, Belgl_um, Netherland and ItaIst;Yresen,ted.
Quality and Pac Ing requirements for bot auber_?mes
ang courget es arg presented in Part 1. Details of
fariffs an phtyto-samtary requlations are mentioned
In Part I1I. Prospects with réference to out of season
period have heen dealf in Part IV-conclusions,
The report in ?eneral IS very ,usef%I to those countries
which aré exporting and Imparting these two vegetables.

M. V Patwardhan
C.F.TR.I, Mysore



ANNOUNCEMENT OF
Best Student award for the year 1980

Association of Food Scientists and Technologists (India) announces the institution of the
BEST STUDENT AWARD for students with a distinguished academic record undergoing post-graduate

courses in Food Science and Technology. There are two awards, each comprising a book grant of
Rs. 500/-.

The award is open to candidates fulfilling the following conditions:

1. The candidates must be Indian nationals undergoing Post-graduate courses in the area of
Food Science and Technology in any Institution in India

2. The Head of the Post-graduate Department may put up for the award, the name of one
candidate from each institution, who has at least completed one year of study, supported
by the following information prepared by the candidate:

(a) Graduate record

(b) Post-graduate performance to date.

Nominations may be sent by Registered Post so as to reach Dr. K. R. Sreekantiah, Hon. Exec.
Secretary, Association of Food Scientists and Technologists (India), Central Food Technological
Research Institute, Mysore-570 013, before 31st January 1981.

ANNOUNCEMENT OF
Young Scientist award for the year 1980

Association of Food Scientists and Technologists (India), announces with pleasure the institution

of the YOUNG SCIENTIST AWARD for distinguished scientific research and technological contributions
to the field of Food Science and Technology.

The award consists of a cash prize of Rs. 1,000/-, a plague, and a citation.
Nomination for the Award is open to aspirants fulfilling the following conditions:

1. The candidate should be an Indian National below the age of 35 years on the date of appli-
cation working in the broad area of food science and technology.

2. The candidate should furnish evidence of either,

(a) Original scientific research of high quality, primarily by way of published research

papers, and (especially if the papers are under joint authorship) the candidates own
contribution to the work:

OR

(b) Technological contributions of a high order, for example in product development,
process design etc., substantiated with documentary evidence.

The application along with details of contributions and bio-data (in triplicate) may be sent by
Registered Post, so as to reach Dr. K. R. Sreekantiah, Hon. Exec. Secretary, Association of Food,
Scientists and Technologists (India), CFTRI, Mysore-13 before 31st January, 1981.



ANNOUNCEMENT OF

Prof. V. Subrahmanyan Industrial Achievement Award for the Year 1980

Nominations for the above award for the year 1980 are invited. The guidelines for the
award are as follows:

1. Indian Nationals engaged in the field of Food Science and Technology will be
considered for the award.

2. The Nominee should have contributed to the field of Food Scienceand Technology,
for the development of Agro-based food and allied industries or to basic food
science and technology with immediate prospect and/or future potential for
industrial application.

3. The nomination should be proposed by any member of the Association; the bio-
data of the candidate together with his consent should be given in detail including
the work done by him and for which he is to be considered for the award.

4. The Awardee will be selected (from the names thus sponsored) by an Expert Panel
constituted by the Executive Committee for the above purpose.

Nominations along with : bio-data and contributions, should be sent by registered post, S0 a5 t0
reach Dr. K R. Sreekantiah, Honorary Execufive Secrefary, Association of Food Scientists and
Technologists (India).  Central Food Technological Research Institute, Mysore-570013

latest by 31st of Janury 1
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INSTRUCTIONS TO CONTRIBUTORS

Manuscripts of papers should be typewritten in, double space on one side of the paper only, They
should be submitted in triplicate. The manuscripts should be complete and in final form, Since no
alterations or additions are allowed at the proof stage. The paper submitted should not have been
published or communicated anywhere.

Short communications in the nature of Reseai a Notes should clearly indicate the scope of the
investigation and the salient features of the results.

Names of chemical compounds and not thep for nulae should be used in the text. Superscript and
subscripts should be legibly and carefully placed. Foot notes should be avoided as far as possible.

Abstract:  The abstract should indicate the scope of the work and the principal findings of the
paper. It should not normally exceed 200 words. It should be in such'a form that abstracting
periodicals can readily use it

Tables: Graphs as well as tables, hoth representing the same set of data, should be avoided,
Tables and figures should be numbered consecutively in Arabic numerals and should have brief
titles. Nil restlts should  indicated and distinguishied clearly from absence of data.
|llustrations;  Line drawings should be made with Indian ink on white,drawing paper i)_referably
art paper. The IettermRNs_hould be.in pencil. For satisfactory reproduction, graphs and line draw-
Ings should be at least fwice the printed size. Photographs must be on glossy"paper and contrasty;
two copies should be sent.

Abbreviations of the titles of all scientific periodicals should strictly. conform to those cited in the
World * >4 of Scientific Periodicals, Butterworths Scientific Publication, London, 1962

References:  Names ofall the authors should be cited completely in each reference. Abbreviations
such as et ai, should be avoided.

In the text, the references should be included at the end of the article in serial order.
Citation of references in the list should be in the following manner .
() Research Paper:  Menon, G. and Das, R. P., J. sci. industr. Res., 1958, 18, 561.

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Voi. 1, 966.

(c) References to article inabook:  Joshi, S. V., in the Chemistrg of Synthetic Dyes, by Venkata-
raman, K., Academic Press, inc.. New York, 1952, Vo, I, 966,

(d) Proceedings, Conferences and Symposia:  As in (C).

(6) Thesis; Sathyanarayan, Y., Phytosociological Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. thesis, Bombay University.

(f) Unpublished Work: Rao, G., unpublished, Central Food Technological Research Institute,
Mysore, India.
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