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RESEARCH PAPERS

Effect of Washing/Steeping on the Acceptability of Karnal Bunt
Infected Wheat for Bread, Cookie and Chapati Making

K. S. Sekhon, S K._ Randhawa, A._ K. Saxena and K. S Gill _
Department of Plant Breeding, Punjab Agricultural University, Ludhiana, India

Manuscript received 18 December 1979; revised 4Ju|y 1990

The effect of washing/steeping on the acceptability of bread, cookie and chapati at 1.0, 3.0, 5.0, 100 and 14.0 per
cent of Karnal Bunt infection are reported. The disease did not adversely affect the loaf volume and specific volume,
but affected the crumb texture, crumb colour and taste. The colour, taste and flavour of chapaties and cookies were
also adversely affected. Washing/steeping improved the loaf volume and specific volume, and brought about a marked
improvement in the colour, flavour and taste of bread, cookie and chapati. The washed/steeped samples having 5 per
cent infection produced bread, cookie and chapati comparable to those produced from disease-free sample.  These
products became acceptable even at 10 per cent infection after washing/steeping treatment.

Karnal Bunt js a serious disease of wheat caused the crop grown in 1977-78 under similar conditions
by Neovossia indica (Mitra) Mundker. It affects at the Punjab Agricultural University Farm. These
the quality of the grains severely and makes them samFIes were mixéd in different proportions to obtain
unsuitable” for human consumption. Mehdi et all duplicate samples having 1, 3, 5 10 and 14 per cent
reported that even the presence of L per cent diseased of disease infection.. These were further divided into
grains made the chapatis unacceptable for human three equal proRortmns of 2 kg each. One lot was
consumption.  Our earlier studies? indicated that the left as such.” The second lot was washed with water
disease had no adverse effect on the protein content at room temperature till the water coming out wes
and amino acid make-up. The chapaties made from free of black colour, The third ot was washed and
3 per cent Bunt-infected wheat were acceptable for then steeped for half an hour (grains were left in water
human consumption. and dipped for half an hour~at room temperature)

. and the ‘water drained off. _
Materials and Methods _ Grain moisture was reduced to 14 Rer cent b dr,Yln/

A Kamal Bunt affected sample of wheat variety condltl_onmg and maintained for 24 fir prior {0 mi Im%
"WL-711" having 14 per cent disease infection and @ Half kilogram of each sample was ground in a small
disease free sample of “WL-711" were obtaned from stone ‘chakki’ in the laboratory for”making chapaties

Table 1. bread making properties of bunted wheat flour

Control (cliseased) Washed Steeped
Character Control Per cent infection Per cent infection Per cent infection
1 3 5 10 ¥ 1 3 5 1 Y 1 3 5

0 1
lafvol @) S0 S0 55 S0 55 S0 G0 55 ) 510 52 50 4B 50 55 5%
gt @ 25 1% I D W OW W W MW F B I W

fiovd (g) 37 37 38 3% 360 3B 364 38 400 37

38 3 3 B3 &3 3
Yellow Cr || Black Yellow yellow Cr Dull
mooar oyl S B Bk el Com Ol i iy O G,
Cumbtetie A A A B B C A A A A B A A A A B
Tatecor 5 5 5 3 0 0 5 5 5 3 2 5 5 5 3 2
A - verygood; B = good; C= poor.

1
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and_ 1 kg of each sample was milled through Quadru-
matic Junior Mill for preparing bread and cookie.
gglr?f)eartlngread, and cookie were tested as described

Results and Discussion

The disgase had no adverse effect o the loaf volume
and specific volume of bread but affected the crumb
colour, crumb texture and taste E(Table 1). The colour
and taste of the bread were markedly affected at 5 per
cent level of infection. Washing markedy improved
crumb colour, crumb texture and"taste of bread. The
|oaves produced from washed grains of 5 per cent in-
fection were comparable to those” produced from disease-
free samples in all respects.  Even at 10 per cent level
of infection the loaves produced from washed sam‘oles
looked normal except for some differences in colour
and taste, Stee mg the grains further improved the
loaves with respect to these characterstics.

Spread factor (WIT) was higher for cookies prepared
from diseased samples as copipared tq control. How-
ever, this Increase did not show a uniform trend with
the Increase of the disease intensity. The taste of the
cookies was affected even at 3 per cent level of infection
(Table 2). Washing/steeping had a decreasing effect

on the width but increased the thickness of the cookies,
Consequently the spread factors of cookies prepared
from washed/steeped samples were low. No difference
was observed in taste of cookies after washing/steeping
in samples infected upto 5 per cent and the cookies
prepared from 10per cent infected grain were acceptable,

olour, taste ‘and flavour of” chapaties prepared
from upto 3 percent infected ?_raln were little affected.
But at 5 per cent level of infection these characteristics
Were severeIY affected (Table 1?? Our previous studiesl
showed that chapaties remain acceptable upto 3 Rer
cent infection. Mendi et all, however reported that
chapaties were unacceptable even at 1 per cent level.
Washing/steeping brou?ht ahout considerable improve-
ment in"the colour, taste and flavour of chapaties. The
chapaties were quite normal at 5 per cent level of
disease and were acceptable even at 10 pei cent level of
infection after washing/steeping.

References

1 I\/ﬁg% V, J@i, M and Abrol, Y. P, sull. Grain Techno!.,

Table 2. COOKIE MAKING PROPERTIES OF BUNTED WHEAT FLOUR

2 Sk, K S, G ataSéCh, hi, A K and Gill, K S,
Crop Improv. gxzcept 0r pubplication) _
3 Skhon, K. 5. Saere, A K. e S K and Gl
. Fd Sci. Techno!,, ) 17, )
Weshed Steeped
Per cent infection Per cent infection
i 3 5 1 u 1 3 5 10 “

615 580 575 560 565 570 600 610 6.0 6.10
085 100 092 115 110 125 100 0875 080 080
712 58 62 48 51 46 60 69% 763 763
A-A B B B B B B B B

5 5 5 3 1 5 5 5 3 1

A - werygood: B- good; C farr.

Table 3. CHARACTERISTICS OF CHAPATIES MADE FROM BUNTED WHEAT “ATTA”

Control (diseased)
Character Control Per cent infection
1 3 5 10 u
V\Adth(\/\l)cmg 59 635 650 610 600 6.25
Thicl om) 10 083 083 093 08 087
WIT 59 76 78 66 70 72
Appearance A A B B B C
Taste soore 5 5 4 3 0 0
Control
Character Control Per cent infection
1 3 5 10 U
Colour 5 5 5 3 1 0
Taste ) 5 5 2 1 0
Havour 5 5 5 2 1 0
Rating A A A B ¢ C
A

Weshed Steeped
Per cent infection Per cent infection
1 3 5 10 U 1 3 5 10 X4
5 5 5 3 0 5 5 5 4 ¢
5 5 5 3 0 5 5 5 3
5 5 5 3 0 5 5 5 3 0
AA A B ¢ AA A B C

= \ery good; B - acceptable;; C- unacceptable



Use of Starch Phosphate in Bread and Biscuits
K. Leelavathi, P_. Haridas Rao and S. R. Shurpalekar
Central Food Technological Research Institute, Mysore- 570 013, India.
Manuscript received 12 Februvary 1980; revised 2 May 1980

Studies on the effect of starch phosphate, on the rhelogical characteristics, and bread and biscuit making quality of
wheat flour (maida) showed that Farinograph characteristics were affected adversely at 05-5.0% levels, while the

extensograph characteristics improved at levels higher than 2.0%.

The loaf volume, crumb grain, texture and

eating quality of bread deteriorated with higher levels of starch phosphate. ~ The spread, hardness and breaking strength,
of hiscuits increased at higher levels (0.1-2.0%) of starch phosphate.

Starch phosphate is used as a substitute for ?um,
as a binging agent in_baker Products, particularl
In gluten-freg breadsl The effect of gum on the rheo-
logical characteristics as well as.quality of bread based
on soft wheat flour or composite flodr has been well
studied23.  The high cost and limited availability
of gum has led to_ the use of starch phosphates. How-
ever, the information on the effect of starch phosphates
on the quality of dough and bakerY products is lacking.
This 1s more importat in case of Indian wheats, whic
in qeneral are not_surted for bread making due to theiy
gluten quality. The effect of incorporating starch
Phosphate on the rheologwal and amylograph charg
eristics as well as pread and hiscuit” making quality
are reported in this article.

Materials and Methods

Materials:
obtained b\X/ mﬂlmg a commercial wheat variety from
Pu_nIJab -WG -357" in a_Buhler Laboratory” Flour
Mil"(Model : MLU 202) after conditioning thie wheat
overnight to 15% moisture leyel. For piscuits, Pissi
Local™ a soft wheat variety from. Madhya Pradesh-
was milled similarly after conditioning to_ 135 P]er cent
moisture.  Commercial Maida procured from the local
market was used separately for comparison. Com-
mercial sample of starch thSﬁhate was used. Homo-
geneous blend of maida with starch phosphate was
Prepared by mixing in @ Hobart Mixer (Model N-100),
oll?wed b SI_evmgMand remlxm[g.

Flour analysis; “Moisture, tofal ash, dry gfluten
and sedimentation value of different wheat Tlours
maida) were determined according to AACC methogsd.
rude grotem (N'X5.7) was estimated by micro-kjeldanl

method. . . . .
Rhelogical characteristics: Using Brabender Farino-
graph and Extensograph, standard” AACC proceduresd

3

charac- |

Wheat flour {maida) for bread was (T)

vn\{gir(ejaadopted to study the dough characteristics of

Amylograph characteritsics:  Effect of starch phos-
phate” o the hot paste viscosity of maida was studied
using Brabender amylograph under standard conditions5,

Bread making: Starch phosphate was incorporated
at 0.25, 0.5, 10, 2.0, 30 and 5.0 per cent levels for
bread making and evaluyated according to_standard
remix procedre6, with a fermentation time of 120 min,
The breads were evaluateg by loaf-volume (rape seed
displacement  method), shapé, crust colour, crymb
grgngsand texture and eating quality by a panel of six
Udlges.

Iscuit making:  Starch phosphate was added at
0.1, 0.5 and 10 per cent levels in the preparation of
biscuits which were gre_pared accordln(_i_to there lP and
method aescribed earlier/,  After cogling, the thickness
and diameter_(W). of five biscuits Were measured
(0" determine W/T ratio and the Spread, factor. The
colour, crispness and. eating quality of hiscuits were
assessed by a panel of sixjudges. Hardness of individual
biscuit was measured in'a General Foods Texturometer
Model GTX- 2) with the followin op?ratln condi-
lons: Plunger: [Ucite 18mm; platform: flat aluminjum
cuEr' clearance: Lmm; voltage: 0.5V; and speed: low.

ardness of biscuits was measured from the_height
of the curve expressed as kg[/v. The. force required to
develo (? Crack ?breakln Stren th[) in the biscuit was
measured using Grain Hartiness Tester (Kiya Sexsakusho
Ltd., Tokyo).

Results and Discussion o

Physico-chemical characteristics of wheat flour: ~ The
data‘in Table 1 show the quality of the flours {mald_a}
used for bread and_biscuit makmq. Commercia
maida._contained S|Pn|f|cantly lower gluten than the
WG-35T wheat flour. The low gluten as well as
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Table 1. physico-chemical(’\zg?drajcteristics of wheat flours

Totl  Cruce Seclimenta-

Flour used asﬁm B{Xn tion value
o fen % "
Bread (e -B7)flor 02 99 96 AL
Biscuit (pissiLocar) flour 044 87 83 155
Commercial 064 76 73 24

*Expressed on 14% moisture besis

sedimentation value of commercial majda may be due
to the use of medium hard to soft wheat and it was
not of desired quality for bread making. The higher
ash content of Commercial maida as compared to"the
|aboratory milled maida samRIes was Indicative of the
high extraction rate and higner bran content of com-
mercial maida. . :

Farinograph characteristics:  The_ farinograph cha-
racteristics are given in Table 1 Though “the water
absorption increased as the level of starch Rhos hate
Increased, the dough development time, the dough
stability and the mixing tolerance index remained almost
unchariged upto 1 per cent, H|Ph_er levels of starch
ghosPhate resulted "in mgmhcan Increase in dou?h
evelopment time and (lecreased stab|I|tY._ Simifar
observation of increased dough development time with

Table 2. effect of addition of starch phosphate on the

FARINOGRAPH CHARACTERISTICS OF FLOUR
Sarch Wt h il )
phOS}JhaIe absorjpenron d[e)\(/)elfg mlnﬂty tcl;{g)rq
0 - me{m_tﬁe
min
696

00 . 45 68
05 102 45 68
10 710 45 68
20 120 48 58
30 120 50 50
40 7l 60 43
50 125 65 38

SBSESESS

the addition of gums reported by Christianson8 was
attributed to slower water absorption of gums.. Heub-
ner and Wall2 have reported Increased peak time and
decreased stability when polysaccharides were incorpo-
rated Into the. flour. _

It mterestm% to note that shai)e of the farinograras
have graduallg_c anged as the levels of starch phosphate
Incredsed. (Fig. 1) However, 2 peaks are observed

for the dough Containing 3 per cent or more of starch
Bhosphate. Such unustal peaks were also observed
tyfI—Ieubner and Wall2 when carrageenan was added
0 flour.

Fg. 1. Farinograms of wheat flour dough containing cifferent levels of starch  phosphete.
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Fg. 2 Extensogias of wheat flour dough containing cifferent levels of starch phosphate.

Extensograph characteristics: Data in Table 3 show
that resistance to extension ingreased mgmﬁcantly only
at 3 per cent or higher levels of starch phosphate.. The
successive increases, In the resistance to extension In
the doughs rested for periods of 45, 90 and 135 min
(Fig 2% Wwere much higher in doughs containing starch
Ehosp_ ate, as comparéd to doughs based onl¥]on maida.

uch increase became more significant as the level of
starch phosphate increased.

The strengthening effect of dough due to starch phos-
phate was similar t0 that of oxidiSing agents like potas-
sium bromate9. The increase in the ratio of resistance

Table 3. effect of addition of starch phosphate on thf.
EXTENSOGRAPH CHARACTERISTICS OF FLOUR

Starch  Resistan eng-  Ratio  Energy
hosphate - exte ﬁ[}tr%g

g fﬁﬁi‘% m ®E ()
0 4) 10 25 16
1 50 i 26 107
3 %5 1% 35 153
5 660 153 39 153

to extension to extensibility (Table 3) showed that the
dou?h stiffened with the |ncorPorat|on_ of starch phos-
P afe. The strength of the flour as indicated by the
otal area also increaseq. _ .
The above data on the rheological characteristics of
flour show that starch phosphate™at 2 per cent or more
levels was heneficial on the extensograms, but farino-
graph characteristics were adversely dfected.
Amylograph _characteristics; |gn|f|cant Increases
were observed in peak viscosity_ at 35 per cent levels of
starch phosphate’ (Table 4). "This may be attributed
to the ability of starch phoSphate to thicken the wheat

Table 4. effect of addition of starch phosphate on the
AMYOLOGRAPH CHARACTERISTICS OF FLOUR

Gelatinisation .Peak T me a.
p%?rﬁ]ate . viscosty peaﬁ ity
o o ko
0 580 30 80
| 5.0 N 890
3 %5 3N 89.0
5 %5 40 890
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Table 5 effect of

incorporation of starch phosphate

on the quality* of bread

Leve] used |ume ific volume  Crumb grain Crumh ' I
ol e g Bie gAY A
Flour of WG-357 . )
0 535 3.87 Fine and uniform ~~ Soft Highly acceptable  Excellent
0.25 535 3.84 } ., "
0.5 525 3.83 gnghtr¥W Soft ”
1.0 525 3.80 ) .
2.0 515 3.66 Slightly hard  Acceptable Good
3.0 505 3.60 gnghﬂ " " »
nan-unito
and eﬁ?d Sight offtaste et
5.0 475 3.38 m non- ight off-taste Isfactory
Commercial flour ) )
0 495 3,50 Sr?ﬁ{)sr?n andnon- Slightly heard  Just acoeptable Satlsfactory
2.0 475 3.37 » Hard Farr

*The crust shape and colour were norml in all the breas.

flour sIurp/ No_significant changes were observed
|h tempe ture for gelatinisation or peak Visco-

Bread making quality: ~ The data on the quality
bread as |n uence by starch phosphate are” given

|n Table 5 The loaf volume decreased gradually with
Increase in the level of starch phosphate. “Other
characteristics like crumb grain and texture were affected
adversely b¥ starch phos hate at 2 per cent or more,
H ndltnﬂ the dough con |n|n[g4 per cent 8r more
starch phosphate Was ditficult; as’ it tende to he
sttcky However improvement in the overall clua lity
of bread containing 5-7 per cent starch phosphate has

been reported %Bergthaler and Ste (Johanlo AIthough
some Improvement “was . observed In the d
characterlstlcs by the addition of starch phosphate t e
same effects were not found in the quality of bread.
|scwt making quality;  Addition 0f starch . phos-

oate id not_improve the colour and, taste of hiscuts.
hey were sltﬁhtly hard and less crisp to bite when
starth phosphate” was _added.

The results in Table 6 show that starch phosphate
increased the_spread shghtly and ecreased the ratse
of biscuits.  This Is also" evident b%te |? er width
toh thickness ratios for hiscuits with higher starch phos-
phate.

Table 6. effect of incorporating starch phosphate on the quality of biscuit

WIT
ratio

e

Flour of Pissi Local

el

5.07
5.11
5.12
5.14

"

0.50
0.50
0.49
0.48

10.14
10.22
10.45
10.70

0.1
0.50
Commercial flour

4.85
5.11

0.45
0.39

10.78

0.5 13.10

Breaktng“*
U|t

i

it

31.0
325
37.0
39.4

100,8
101.2
102.4

3.8
4.0
4.9

36.0
42.5

6.0

121.52 6.7

-Average values for 5 hiscuits determined using General Foodls Texturometer.
t oAverae values for 10 biscuits etermined using Grain Harchness Tester.
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oththe hardness ofﬁarscur s [Peasured rnGef pahredt to biscuits based on maida from 'Pissi Local

Foods Texturometer ang the breakin strenegt) whea
acrac In the b Conclusions: ~ Addition of starch phosphate improved
stre mt GranF rdn t
er starc eve The oservatron op while the farinograms indicated advefse effect. The
break rn We that drtron o starch overall_bread and” biscuit quality was adversely affected
os[Phat? euce ecec in rscurt mﬁ with hi h?her levels of starch phiosphate. Starch Rh
hese su est tha %rrate eve sta phate at 0.5 per cent level tended to increase the hard-

d
ha rco eh er preakages, €s ecra ness of hiscuits.
? hﬁ)scurtsnhgsed on har (%iug = S

Bread and r,scur;t making quality o mmercral maida: References

Bread and ISCUItS \Were re are rom C cral

catrn% force required to
ssT ster ncrease WIth  the dough characteristics, as, indicated by extensograms,

L Ch r, HW.,, Wamer, K., Bo
flpe%'deac K/Sel}? aéa{p%SgS'ngS \rl]\;[el%f %t?arcg ITP% e qgsgﬁa%dli) Ptt %rdgeFood Technol Chrcago %%
i, The read s it fsatls actory, Com Heuorer, F. R. and Wall, W, cereal chen, 1979, 56, 69,

2
red to excellent rating for br rom Whe
%se Si'e|)s(m [) (Euegote Wer amlt 0 roem 3 K%J(AWFN andLEhﬂ'ﬂnTABakersDrg
4 ce raI ranr Wln@'ﬁgcﬁ&f@f%c@mq%%f

inferior gu rn cate en atr alue
Adversee cts n re %a J rmr rto e bread
from. * we 357 wereose rea on om

merﬁra 2ida, CONEA fing 2 e ot star? ospﬁ ’ ycﬁn.tajr?n%tht% Vh@ttdné\'at‘hmhad ‘London, 167"

biscuits” mace from coMMercial mavaa N0 6 Inpe, G. N an MoMlen, M., cereal cren. 1960, 37

Iesser eread and raise, but higher hardneas a?d breaking “@5@

srengt as compared {0 Jscuits macle rom e 7 H%ggs%& and Shurpalekar, S R., 3. Fd ci. Technol.

Lacal, %er strength 0 commercral gur Used i, 13 28

may gsp nsible forthis., More ﬁr nounced changes 8 Christianson, D.D., Baker's Dig. 1976, 50(31, 3

In Sprea Tr 1o, har ness and Drea rnglaitren lig 18' Munz, E. and Brabender, C. W, cereal chem., 140,17, 313
maida

wers observed in_biscuits based an' commer , ler, W,  H, 1900, 24
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Hardness and Colour in Parhoiled Rices Produced at Low and
High Temperatures
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IR 20 soakedbycoldv\armandhotsoata methods wes partoiled a 70, 80, 90, 100, 110 and 120° C
{ors 10°'min curation. For partoi r? i pe%at terrperatures below 100°C a_new system hes beendeve
ling, br

Oped. degreeofmrrgardthe Wiere not infitenced rrngcondrtronsadopted
nartoiled rice obtained from o nﬁedoy rtt‘enfrom\rarmandmtsoakedpedoy ling
'tenperatures and duratron hed srgnrﬁoant influence on the harchess, - Rice qolour cepenced on the ten) raIure of soaking

parbolli ibility " of light coloured lled rice at low temperatures with the least milli
breakage hesrgbeen rnch%tSS Y of pkag lg Pt i .

me factor to. study the influence of temperatures and duration
deé%ethtehie]arr(rjrgsﬁgt%m COlgH{tarre%r}Rgrﬁrns eo agrtaorgot“ of arg rIrng on these %ctors |%n he resrﬂts are re-
rice, a new metho of parboiling has been developed ported here!

2
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Materials and Methods mdrcﬁrng CO{NP|etI0n of garborlrng During parborl
Ope mon o 1R 0" gy proured oaly s It [us kS hced In"all cases exc?ﬁt”{a

use To et a%? of n Ior s é?na Nsh ") lﬁlegH ber 20> f OVQ the ereeo ]
? st 9 ﬁ pvv%sthoror% ?1 |Ie(? ad roéuceg% qose heatrn had 05
arﬂlig Eﬁrén&%ﬁ ﬁjz (ir g %lg g

'_'—D
x'\.)

Water P aﬁﬁa %otg ate VA Soaled Eady In ot eF”O'Séé“an mgpeatsteeofolrr tr? %n mg

I'% Warmz ater an Cen qaln m0|3ture ditel par 0l fEJ POtl e
arbor'rng in a closed box rmm?rsed orI bath: égé-“ g)n ng aq]g?frslturﬁagugkg arpoilin 0 ed

nrep
e b0x (X120 ) Dy el ¢ % i hEn eporegt

rectanqu 0
“{n t'gg% an eterroo engvﬂ]r ' o asnwas ug% percent In péxrp 0 ?OGPger oent |nbr8wn
! A) ose]d 03 |%gr$%|-| r'%utsh%rn]oar?eter rrceC nte30-esreecaS e%[ee Oar orl r%r Qr raw m?rom g
ottomwasfrtte%msrd %ne ox. The oxwasrmmerse§ P Fl’er cent.  Brokens were %\-I B‘%?ﬂ elow 0
arrce or ner dbﬁ)h n%re/strtrp] rr)naloer ora[t]ed rsttar} Eerfaﬁengl all cases exceﬁerlpzent NG correl tron V\elgg
Heor IvEst%eae fi § Wnﬁ %.rrersegh‘g heer Sr%el{eer oun Between t’!]F rnar Ol condrtrons nd t%e dePreg
?\1 Da yaﬁer removin enr(r]g %sture rﬂ‘mr mgcgn? brea%e B atacEarvan 0e
L Lk Oe)nt%tlemrg r'a‘érs u‘r'e bojjng mfue%cd il ”“a'ét o of
set to expel the entrapped a?ran H ne rea %rnessv orrw ICe Was
ose % %Op darp etmerature t% 9and |tr rom 5 to 0 for par orfe rrc.
rescribe eno in ’f U, co? in ngre einB \90r ar or[e ncewasals notrce ear
Punnrn Water an th arm wassaedneg after (?SPb positive ¢ rre atrons- *1=0.969**
? |n a fhin ay xrste efyeen pard orrfn tem erat e an BI-N
[ﬁzes ked pad so borledb Open steam- % g Ihe duration ?arbo f (1 S0 8| lcan
988 o) Jgifcs)sj yautoc avr at 110°  MfiUen hehardn sso I ST zNearboe rar
ﬁggl f0r5 urgtron Two rom co waers In

Were mere soaked at /0° and 80 SOf é‘“é h ralenret an th ﬁt of War aterrg gfg an%
% épectrvelgh ges naAS as J0-m an 3 The fraction that passed rough 30-mesh screen
Betgre il .

'”8 to unrform morsture ontent
il dd ehulled atake qrai . :.908 444
ting T % Eyolrs PT%GaZMch mil Fer No. %? T e

esting m
2 et

% ree 0 _
wer hr the % rown rice
wasmle o A)de fee mr megd tetrme L
urec ent etermin n o ar
for 24 ran eres ults are e ressed t asrs
rdness: 53 vvas ermrn .2 Kiya-
hareii ess tes err\an Cyﬁrrn I 20 wn rrce In an
aut mat IC thorrc |netx offret Nth HnBOer forr] .
and noting the fraction passing throu sh SCreen. i
olourg After rem(?v £{he adneri m%ran ﬁr ’

ref?ectance Was measured.In a ﬁh volt reffection meter
using a green  tristimulus

Results and Discussion

Except.in 70°C cloaed heating &CH g6 to 9% ke |< énels 0B S0 oo me e
ite-core. enao 6 parboiled In e mperatute,
d| erent COﬂdItIOﬂS e |t d U Orm traﬂS UCenCy Fig. 1. Effect of parboiling temperature on hardness of rice.
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Table 1. influence of PARBOILING TEMPERATURES, DURATION
AND SOAKING METHODS ON THE HARDNESS AND REFLECTANCE VALUES

iy Pouerng  Refeae

Characteristics C. C CD
Pty ity P

Parboiling temp 014 033 192x
Parboiling perrod 008 019 110
Soaking method 010% 023 Ky
TxD 0.20* 047+ 270
TXS 0.24%* Q.57+ 33
DX$S 0147 033~ 19
TxDx$ 034 081+ 467

srgnquo level; **at 0.01 level; figures without asterisk are not

58,20 roter cent for raw, rice, whereas on parbailing under

different conditions this fraction progressively reduced
to 338010 36 90 per cent; it correlated negatrvel
0.995%+* = 0:996"*) with the temperature of pa
borlrng{( g 2). The_soaking method' also rnﬂuenced
the extent of fraction (Table

The parboilin gtemperatures orrelated negatively with
refeotance readings . (r =-0 r=-091
but the temBerature rnfluenced the colour onl between
100 and 120°C. This Is In agreement with the results
of Jayanarayanan9 but not with that of Roberts et al., 10
who observed rodressrve increase in colour above
235°C. A Iq he three soaking methods, cold
soakranr had the east colour Inducing effect on, rice and
the hot soaking the most. Roberts et a/.,19 indicated
that the steeping temperature and time of soaking have
lesser effect on” colour development but the steamrnd
temperature had more effect. " But others found tha
temperature and duration of steeping59 and steam-

r=0996 &4

LB

Powder, %

L2r

L0

i 1 1 1
7b 80 S0 100 10 120

Temperature °C

Fg 2 Effect of Ioar%orghn qurS%ran.srmller fraction

ing*hI2had their own colour inducing. effects, but in

the present study, the duration of parboiling showed no

significant influence on the colour (Table 1) probably

Ue to shorter duration employea.

Higher the temperature and duration of Rarborlrng,
hardgr were the rices groduced Table 1) and the cookrng
qualities of sych rices were comparatively poorld T
hardness of rices of cold soaked samplés was superior

to warmand hot soaked samples and the reason for the

same.is not known: the colour of the former is I|Phter
Consrderrng the preferences for light coloured transfuicent
riceld parboiling at below 100°C temperature. seems
to be proper. “The eating quality .of such rices as
determined by taste-panel and' extrision test was better
than those roduced at higher temperaturesta. This
ybe Ue to a lesser degree of starch solubrlrsatron
| a steamrn% temperature_of 100°C10and may also
arty be due t Iw?elatrnrzatron during steaming
atOpsrg]ﬁ particularly for 5 and 10 min duration.
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A new solvent for extraction and a simple and accurate TLC method hes been developed
Neart 0f Acacia catechu. Catechin is extracted b)/ methanol: acetone; ether: carbon-
(1:1:1:7) and icentified on TLC plate. It is scraped and eluted by acetone and cetermined spectrophoto-

N katha, the extractives of heart
cisulphice

for determining total catechin

metrically at 515 nm by developing colour with the chromogenic reagent Fast blue salt B.

The purity of Katha (dried aquequs extract of heart-
wood 0f Acacia catechu) I determined by its catechin
content. There 15 no suitable method for the deter-
mination of catechin in Katha. However, Indian
Standards Institution] has developed a gravimetric
method but the results are not reproducible2, The
method of Bokuchava et alA was also found to be un-
surtable.  Eastmond and Garduer4 developed a GLC
method for detection of catechin in beer. The method
Is complicated and will not he suitable for rouytine
analysis. - This communication suggests a new solvent
for “extraction and simultaneous “estimation of the
extracted catechin by TLC.

Materials and Methods

. Spraying _reaﬂent: Fast blue salt B (O.Ig) dissolved
in 100" ml"distifled water; solution should be prepared
freshly and used within_10 min,

Developing solvent: ~ Toluene, chloroform, acetone,
absolute ‘alcohol In the ratio of 40:20 1305

Preparation of standard_ catechin solution: _Catechin
was purified by crystallisation from an ethanolic solution
of Katha, Pure ®pi-cajechin was also similar to, the
former In respect of chromato?ra hic behaviour.
One gram of catechin was dissofved in 100 ml of

methanol.

Preparation of TLC plate:  Silica gel (25 g) was
slurried with 50 ml water and spread on thin %Iass
plates (20 cmx|O cm): allowed to set for one hour
ang dried at 100-105°Ctor Zhrand cooled and stored in
a desiccator hefore Use. _

Preparation of standard curve: Standard_ catechin
sojution of 10, 20 and 30 flI were spotted on TLC plate
using the solvent. The solvent was run for 10 ¢m
and “dried.  One of the spots was sgrayed with
spraying reagent leaving other sports not to get contact

10

with the reagent.  The colour of the spot turns pink.
The undeveloped spots at the same Rf as the developed
one were scraped separately, 5m acetone were added to
each and centrlfuped for 5 min at 3000 rom. The
supernatant was fransferred to a 10 ml volumetric
flask. The process was repeated with 2 ml acetone and
the supernatant was transferred into the same 10 ml
flask. Toeach flask L ml's raym reagent was added and
the volume made upto 10 mi, “WitAin 5min of colour
development the optical densities were measured at 515
nm; this was found to be the absorption maximum of
the coloured species. . A blank was pre_Fared in_the
same manner by scraping portion of the sifica gel of the
plate, contamm% no catechin. A standard curve was
prepared plotting . absorbance a8a|nst concentration.
L owest concentration tried was 0.1 Fg but it can be
detected even at 0.05 /lg.

. Analytical procudure;” The test sample (IP) was faken
ina 500 ml volumetric flask and 40 ml of solvent mixture
(methanol, acetone, carbon disulphide, and soivenc ether
in the ratio of 1:71:1:1) was added, shaken -
rously for 30 min, filtered and the residue on the filter
paper was washed twice with the solvent mixture and the
pooled filtrate and washings were concentrated to 5)
ml. A known amount of the concentrate was spotted
on the plate and developed, angd the area at the R/ of
catechin was scraPed as described earlier. From the
graph the amount could be estimated.

Results and Discussion

The reference samples aave three spots on the_chro-
matogram, the ml?dI%o_f 10.17 a[pgearm as main and
two Other probadly being impurities or isomers. The
test samples alsg gave three gmk Spots on s_praym(‘; with
the reag}ent. The midgle spot is the desired” catechin
(R10.17). Of the various extracting solvents tried
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Piperine and Related Compounds-11. Estimation of Pungency
Stimuli and Correlation with Pungency in Pepper
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The sources of variation in the official UV spectrophotometric method for estimetion of pu%ency stimuli of pepper
extracts_is examined in relation to the known' properties of piperine andl related compouncs, A standardized proceoure
Is described  The reproducibility of the cefined procedre and its validation through' correlation with sensory' response
by stancardized threshold ceterminations is established by analysis of a numer of pepper samples and puré pigerine.

. Pungency s the valued flavour quality of pepper in  proposal to include pungency as one of the hasic tastes?,
internatiorial trade. Many contracts s_UguIate the It is necessary to re-examine the stimuli and. tlieir
piperine content of peP_i)er or its oleoresins and only Punge_ncy_sources of variation in the determination of
generally the total volatile oil'. Pipermne, 53, 4-dioxy the Stimuli and establish correlations with the response.
methylene phenyl)-2-trans, 4-trans pentadienoic acid  The basis of estimation of_E)lperme and related com-
piperidide, ‘was “identified as the principal pungency pounds has ranged from ni ro?en_ estimation of the
stimulus, quite early2 though search for related “conj- non-volatile ether extracts to colorimetric and spectral
pounds has continded. Minor amounts_of trienoic3  methods and have varying specificity and accuracy8,
monoenoic4 é):penmdes_ and the pyrrolidine analo% The currently favoured”méthod also™ under study for
but not the_structural isomers of p|‘oer|ne5 have been adoption by the International Standards Organizdtion
reported. . These aspects have recently been revieweds. s the measurement of the absorption of an”extract of

Itis significant that the_sgnce trade InAmerica specified  pepper or oleoresin solution at 342 nm, the characterisitic
pungency In Scoville units for capsicum. (not per cent absorptlon maxima of pure pipering with |ts conjrkll\(]]ated
capsaicinoids) but 0{orefers per cent piperine for pepper  diene system attached to an” aromatic_ring, Two of
(not pungency) and makes no mention of Pungency for the related minor components identified “in pepper,
et anothier spice %mger, which also stimulates pungéncy.  piperettine and p rro,oerme, have this characteristic
It would a Eeart at the emphasis attached to pungenCy  structure and will also be measured at 342 nm;
In standards and specification for quality is related to  piperettine, . while having its maxima at 360 nm shows
availability of reliable methods fcr the determination  hearly as hqh an absorption as pipering, at 342 nm,
of the respective pungency stimull. Wit the recent However, as these compounds are present in very small
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amounts_they are not likely to interfere in correlative
work. Salzérl0 has stated that the absorption at 342
nm would be an underestimate measuring only piperine
and not the related compounds and also reported this
method to_have Boor reproducinility.  He. therefore,
recommended Labruyere’s Hydrolysis-distillation. me-
thod which measures”all the piperidine compounds.

The estimates _of piperine and related compounds
need to be, validated Vt%_thew_ cqntribution to the
ﬁungency of pepper. While piperine In solution 1
nown fo stimulate pungency, the contribution of the
analogs ar* known to~he “less and have not been
adequately established. The observations in some
studles are as varying as from being as pungent as pipe-
rine5.to weakly pungentll

It is also reported” that pepper from some sources
when adjusted” to equal spectrophotometric_piperine
content, "do not show_equal pungencyl2 Pungency
estimation by the Scoville tests have béen considered
very variable' but with proper control of djlutions and
using a trained, homogenous and defined panel, the
metfiod has been shown to be satisfactorily repro-
ducibleB3 and has been adopted to determine pungency
of pepper and its extractsl4, L

We ‘have, therefore. re-examined. the variables i, the
UV spectrophotometric methods affecting its. specificity
and reproducibility and established corelation of the
instrumental valugs to the pungency in Scoville Units,
both determined by standardized procedures, A
number of samples of pepper and its gleoresing have
been examined to validate the regression established
between estimates of stimuli and “pungency.

Materials and Methods

Several pepper samples of different horticultural
varieties, trade types and those from Ceylon and com-
mercial oleoresins were used. Pipering” with meI_tmg
point ?f 127° - 128°C either r}e<peat dly recrystallise
In the laboratory or from K & K Lans,” England  were

used.
_ (ag Spectrophotometric measurement: - Suitable dilu-
tions of the extracts (3-Bu§1 pipering/ml equwalen%
were made and their absorption spectra between 3
and 280 nm were recorded. For routine estimation
of piperine content, the absorption at its \ max 342
nm' was recorded. Special care was taken to Protect
the solutions from direct light, This_estimation Is
referred to as the direct UV method. The percentage
?f niperine was_calcuk?te from a standard graph using
-10pg pure piperine/ml. _

The effect of diffuse, direct, sun and UV lights on
the spectra of P_lper_me solutions both at 1and 1.1 Per
cent concentration  in ethanol_and benzene were deter-
mined at varying intervals. The effect was expressed

8 the percenta(ile change in 342 nm absorption. The
shift in absorption maxima if any was also recorded.
The pungency values were determined at each sfage
using thé samples in ethangl and also expressed as
percéntage change from ongmal. _
b) Pungency Valuation: Pungency evaluation of
Pepper extract and pure piperine was there according to
he standardized Iprocedure usmg a trained homoqeneous
%aneI]Sand the results expressed in Scoville Units (SU).
he panel sensitivity was. 1X 105 SU for pure piperine,
The ‘precaution neéded in this was the solubility of
piperine (6.25pa/ml) in water®y which is in the Same
range of the 1pungency threshold levels (6-8jug/ml),. of
our panel. Therefore, the dilutions in salt " solution
were prepared from the alcoholic stock solution about
20-30" minutes before tasting to_prevent possible errors
from recrystallisation of piperine. The erceﬁtmn of
pungency at threshold needs. some time and the panel
15 t0. be informed about, this. A 0.75 per cent salt
solution was found better in Pepger_pungency estimation
unlike 3 per cent sugar solytion jn ptngency evalua-
tign of cagsamm. The details and a set of convenient
dilution tables are given in the Indian Standards publica-

Kg) Correlation of pungency stimuli and pun(IJency
values: . The piperine” content of pepPer_ o extracts
determined by the modified hydrolysis-distillation
method26 and direct UV method and pungency ;n SU
in thousands) were plotted to determine the correlation,

regression” equation between pungency stimuli- and
response was worked outl’,

Results and Discussion

_ The influence of the following variables on the speci-
ficity and reproducihility of the"UV spectrophotometric
method ?f est|ma(s|on were . studied,

a) Solvent usea for_dilution n the spectrophoto-
metyic determination: The solvents used for dilufion
In the spectrophotometric study influence the sensitivity

and reproducibility. The E I 7 value of piperine

in ethanol is 7625 and in benzene 1056.25 (Fig.. 1
A and B). Also, the absorption maxima of gl éring
In ethanol is found to vary between 335 and 342 nm.
These observations have relevance in view of the pro-
Posal for measuring the absorption in ethanol by the
nternational Standards Orgamsatmn_. Tausl(I] et al. ;8
showed that the_reduction i absorption of difute solu-
tion is very rapid in chloroform compared tQ that in
benzene.  We have observed that there is no significant
difference in the magnitude of reduction of abSorption
between solutions in"benzene and ethanol. = As difution
with benzene glves a higher absorption than ethanol
It Is recommented to use enzene for the final dilution.
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Wavelength (nm)

1
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coolgf éLp m% n%ectra of.pepper oleoresin, pure piperine and d

— . inlenzeng; -, ol; A Total pepper oleoresin:
Ebt%@ g{p&rbne,r o?éo%sin. 150 eA cé}our an?ie I?%lnous cont

(b) Contribution to the 342 nm absorption by com-
ponents other than_pipering and related compounds by
TLC- UV method: The TLC separated essential oil com-
ponents at Ry 0.3 and above (identified by the vanillin
- HX04 sg_ray on a co-chromatog,raphed spot19 when
extracted, did” not show any sRem Ic absorption in the
UV region 370 to 280 nmi; the coloured compounds
gand possibly the resinous compounds) remaining at
he starting point showed. a continuously rising. cUrve
gFI 'perlcen' It absorption at 342 nm confributed

EF[thngafgarlier observation by Raghuveer and Anantha-
Ishna19

(c) Light induced isomerisation of piperine: The
change in s_Pectra, both in absorption and the hypso-
chromic shitt in_X max due to exposure to I|ght ave
been shown by Tausig et a/.8 He has, however, tested
hlgh_d lutions of piperine used for UV sgectro hotg-
metric measurement (0.0034 per cent - 0.068 per cent).
The reduction started from 30 min after preparation
of the dilutions and within a few hours it was as much

Q>

of the total absorption of the extract con-

Table 1. CHANGES IN PUNGENCY AND ABSORPTION OF PIPERINE
ON EXPOSURE TO LIGHT

. % Reduction

. Modeof Duration - bRt

O6Piperine expOsure of Inethangl . I%daenzene
exposure P%ency mﬁ;ﬂm 0501

m

or  Wlight 4hr 5B 164 160
Sunlignt ~ 5hr o) 2 23

10 Diffed 2days o 0 0
light 23088 0 30 39
Adys o 14 85
o Pds L 10.0 —

Sunlight 6 1r 2 65 9

as 40-50 per cent reduced.  Since this is an important
source of error, we have studied this effect at higher
concentrations of piperine |(10.1-1 per cent) likely t0 be
used for stock solutions, and also' related” them’to the
changes in pungenc%/ value, The resylts are given in
Tablg L It isclearthat; 1) 1per cent solytion of piperine
either in ethanol or in benzeneiss table in diffused I_|ght
upto 23 days and after 34 days the loss In absorption,
I 7-8 per cent; (i) this effect of diffused light is magni-
fied when the piperine solution is exposed to direct
sunhght or UV light and also when_the concentration
of the solution is Teduced: and (HI).the pungency re-
uction, follows a pattern different from the” 342 nm
abs_orgtlon., Besides, the correlation of pungen_cY and
estimated piperine (discussed later) does not persist once
the reduction in absorption starts. Thus, the reduction
In 342 nm absorption'is only 10-13 per cent and the
reduction In- pungency 1S 45 - 50 per cent,  This IS
obviously due to the differences in the molecular absor
tion an pun%ncy of the isomers of pipering formegb
Verzele ef al.Z) have shown the formation of an equili-
brium mixture of the four isomers of pipering on its
exposure o sunlight. The Pungency of the resultant
mixture has, however, not been " reported, Earlier
results on the pungency of the isomers vary from ‘no
pungency’ t0 ‘Wea pungienc 521 Preliminary obser-
vations on the TLC isolated 1somers show that they
have about half the pungency of piperineZ2 This
would account for the fact thiat even after 9 days
exposure to diffused light, the solution showed 50 per
cent pungenc_y of piperine. However, Unless a method
for quantitative estimation of the isomeric components
and their individual pungency s developed, correlation
of fotal pungency in mixtUres of isomers cannot be made.
|tisthys essential to standardize the method, minimizing
the effect of. light. _ :
Samp mqg of oleoresin; ~ Another  potential
source of error that can occur in the estimation of pipe-
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rrne partrcuIarI}g in oleoresins is from sampling. PeRper
oleoresin rs a eterogeneous mixture of an “oily pnase
and g solid phase. [t has heen shown in studjes dope
at this laboratory22 that piperine settles In the solid
mass while the paorly pungent Krperettrne preferentrallé
Rartrtrons in the oily layér. A thorough mixing an
omegenrsatron by warmrn%the sample is very Important
beforé - sampling. ect of improper samplrno
IS further drscussed undler correlatron of Instrumenta
estimates of the stimuli, with p

gencY
) Analops of piperine in peppér: 1t has been shown

that" the samples of pepper examined show definite
presence of piperitine and_passibly pyrroperine (syn
piperylin), accounting for 7-15 per cent of piperirie.
Accordrng to the observation on TLC unfre Dipere-
tine22 has | |tteor no p un%encg/ When this Is present
In amounts of more than 10 pércent of piperine rt will
contribute to the spectrop hotometrrc vaIue as piperine
but not to pungency resuItrng In lower Ipungency value,
Pyrroperine also” present at less than 2 per cent of
prperrne and reported differently to have e uaI50r onl
ourthll of the pungency of piperine will be measure
at 342 nm.  The pipéring (difydropiperine) content of
pepper s possibly less than Lpér cent of piperine.  This
Isreported to have halfthe ungencp fprperrnezt How-
ever, this will not be measured gt 342 nm because of
the absence of the extended conjugated diene system,
It has not found definitive evidence of this compound.
These two components accounting to%ether to only
about 2 per cent equrvalent of piperine and contributing
poorly t0 pu r%ency will not a ectthe correlation of the
s ectro hoto etnc measure of the pungency stimuli
p ency values, es[pecra lly as the variation in the
dete mination of pungency has been shown to be 10
el cent,
p Corre atron of pungency and estrmates of prperrne
proof of validity” of any method of estimation. of
p Ine and reIated pungency stimuli is b%/ Its re atron
0 the determined pungency response Therefore, the
estimates of stimuli were Correlated to gungencey [s-
ponse with pure piperine and a numpber. [
Oleoresin samples.  The values of grperrne and reIated
compounds were determrned by irect - UV method,
ungencly was evaluated by the . standardized
ScovrIIe t sts4 These reg ressrons are givenin Fig, 2
The regoressron for pepper powder obtaingd in an eaflier
study Dy the modified hydrolysis-distillation method
recommended by Salzer a5 accurate and reproducible
15 also included for comparison.

It is clear that there is a straight line_ relationship
(r=0.99) between the pungency and estimate of the
stimuli by the two methods Indicating good regroducr
bility of "the estimate of Rungency stimulus by hboth
methods. However, the hydrolysis-distillation”proce-
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dure yields a regression with a neqatrve constant and is
farthést removed from the control curve for pure p %e
rine vi pungency. Consicering the regression o
on pure pigeriné as the control, the estimated values
for ‘piperine are higher than the valyes obtained by
hydrolysis method. “Results from the direct-UV method
using. Samples with 1-6 per cent piperine content were
not Significantly different from the control curve except
for an insignificant increse in the Y- rnterce t. This
I5 possibly because of a hias created by t e pepp
aroma which is relatively hrgher with samples of [ow
piperine content rechurrrng onsicerably less dilution
In 1pungency threshold” estimations.
he direct-UV method has thus_been shown o be a
quick and efficient method for estimating prpenne and
related compounds which correlates satisfactorily with
ungency. The regression of SU on the pipering by
V met od [s given by the equation
02766+ 1.0016° X, with r="0.997 (Pc.00l)

Y= redrcted Scoville units in thousand
ercentage pIperine.

The relationship_ of the predicted SU based on the
ahove equatron and the estimated SU are presented in
Fig. 3(r=0997). Data from many more estimations
covering the range 1to_60 per cent of piperine are used
to validate the fegression as shown in |g , It can
be seen that In two_of the samples A and’B Fr%
the estimated SU is only half of the predrcted U.
These samples with 40- 50 per cent piperettine were



SHANTHI NARASIMHAN AND RAJALAKSHMI: PIPERINE AND RELATED COMPOUNDS IN PEPPER 15

1001 o8

T

S5
SOF
L5

L0
35+
30
25

20

Fredicted scoville units ('000)

“

15
10

T T
‘. »
Y

St

0 8 10 15 20 25 30 35 40 &5 S0
Estimated scoville umts!’000]
reI jon of predicted estrret scoville nts
%r[p%%oo usaealoildl su In 9(1 df\§mé[5||n
omogemz%%U teoresm o

from the supernatant portin of oleoresins. The pIR
rme content of same oleoresin samples, when thorou? ly
omogemse by warming and sampled for estimatiori
anree with predtcted Scoville Units as seen in A-| ang
thorou h m|xmg of oleoresin hefore sampling for
estimation.

The method adopted (ldescrtbed beIow} which mini-
mises the effect of vartab es was studle or reproduu-
bility. ~ Samples of 1,2 and 390 a freshl dy ground stock
E)to pass 60 mesh 5|evel) were extracted in_ duplicates
y réfluxing with ethanol for 3hr. The piperine content

Table 2. repeatability of direct uv estimation of piperine
AND RELATED COMPOUNDS

g;)e o Extractlonaf ppgﬁractlonz
1 152 112

2 153 12

3 751 1.10

S Em (0.2

%% Conficence mter\églt (retlatlve) ¢5.87% T
of tri Imations; no- Signif ifferences
V\eNr%a%unJ amg Cahé J

Vo) CTieM fm

This emphasises the |mportance of

was estimated by direct-UV method .in triplicates for
each extract. There was no significant difference
amon? the mean values of the samples of different
Weights (Table Zg It Is seen that the mean value of
pipérine "per cent is 749 ; 0.22. Relative standard
deviation per cent for repeatability of the mean was
2.94 per cent. The 2°~confidence” interval about the
mean” was ; 5.87 per cent relative,

Recommended method: ~ Reflux one gram of ground
Pe per (to ﬁass 60 mesh sieve) in ethanol for"3 hr.,
ilter througn glass wool and wash repeatedly and make
up the volimeé to 100 ml with ethano] to et the stock
solution. - Oleoresin samples are to be warmed on a
waterbath stirring well o get a homogienous Mmass,
Transfer to a weighing bottle while still warm and
fluid, cool to room teniperature and weigh. Make up
to a bl per cent solutton In ethanol as a Stock solution.
Tl%ty stopper and keep the solution in cold.

IlUte the stock solution (1 ml to 100 mlt in benzene
SAR In triplicate. Protect the solution from undue
xposure to light. Measure the absorption within
an hour at 342 im. Calculate piperine content from a
Isrt]arlt)g%%ngraph made with pure pipering (L-I0Fg/ml)

Use ofethan?l in Pre armlg the sto%k solution enables
its use In Scoville tests to correlate with pungency values,
when necessary.
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Toxicity of Microguantities of Hexachlorocyclohexane
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Toxicity of common hexachlorocyclohexane isomers &<-, -, g~ and e- wes tested against Dbrosophila oregon R
allits oy topical application.  The lowest limit of toxicity for the 7 -isomer wes found to be 12 ngffly V\hﬂe thet
for o<-"and g- isomers vxas_0.4/|?/ﬂy. The ft- and e-isomers were found nontoxic even at 6.0 fig/fly. “The techni-
que also confirmed isomerization of the /J-isomer in weter to biologically more active isomers.  This Wes” discemable cle
to high sensitivity of prosopnila 0 trace concentrations of HCH isomers,

lication is recommended for determining  Insect rearing;  An homogeneous strain of Droso-
ecause It envisages uniform application of Mysare University, Mysore (India) was used for the

nown ‘doses of pesticides to individual ‘insect. This toxicity studies. ‘To mieet the reqular supply of adults
method 1s, however, not used commonly. a(IJamst_ Dro-  of Drosophila, the insects were feared in wide mouth
sophila probably for want of a_convenient device to jars as per the procedure of Yule6. Population of
hold the test Insect, During our in vitro studies on the ‘Insects emerging ouf from each jar every day was
fransformation  of hexachlarocyclonexane isomers,  collected in seRarate ars o that it would e possible to

It was felt that the method of Pefeira and Ahmeda can — use Insects of t
used with modification f

I el

cfeira and Afimeda can - s nsects o ﬂesa e age fgrftox%cny stludies.l_ Pne to
or the_topical application twa days-old flies were Used for topical application.
ICH 1somers o Drosophﬁa. Fu#t)her, n? pa recent Expe¥|_mentalz Topical app?maﬂgn_of Bgstmldes to

publication from this laboratory Deo et al5have reported  Drosophila was done using an agla micrometer syringe
Isomerization of the inert A-HCH in aqueous; solu- followm(%_the method of Pereira and Ahmeda with shqot
tion {0 blolqgmally more active isomers. In view of modification. The d|e1meter of poth the ﬂa/_holder_tu e

|

E)hflsﬁ finding, I
paper describes our studies on the toxicity o

was” decided to test the aqueous extract and the vacuum pencil were reduced to stiit the Size of
-HCH for its toxicity to Drosophila..  The ‘present the insect. ~ Solutions of «-, ~ 7-, B-and e-HCH

com- isomers of desired concentration were prepared in

mon HCH isomers and of the agueous extract. of ﬁcetone and applied topically to the abdomen of each

HCH to Drosophila oregon R adults using topical iy, . _

application. T0 stud%/ tOXICIIt-Y of aqueous /3-HCH to Drosophila,
. 2.0 mgo [3-HCH were shaken with 125 ml of distilled

Materials and Methods water &t 25+ °C for 24 hr, filtered, and the filtrate was

Chemicals:. The HCH isomers were obtained from left on the shaker for another 24 hr and 100 ml were
E. Merck, Germany. then extracted with 2x25 ml of ether. The ether
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extract was dried and dissolved in acetone.  The final
volume of the acetone solution was reduced to 0.1 ml.
This_acetone solution at different dilutions was tested
for its toxicity to Drosophila.

Results and Discussion o

The results of topical a%Jllcanon of X ft- 7- &
and <-HCH isomers to adults of Drosophila Cregon R
are presented in Table 1 These data were subjected to
probit analysis and the re%ressmn equation and LD;0
values are given in Table 2. The r_e%;resswn equation
was further‘used to draw the probit kilT vs. log. concent-
ration graph (Fig, 1). The results in Table 1 give a
fairly_good idea abqut the toxicity of HCH isomers to
the "Drosophila strain under topical application, The
3-and e-1somers were found nontoxic even at e.o"g/fly.
Both <-and s-isomers were slightly toxic and showéd
100 and 92 per cent mortality, réspéctively in 4 hr at a
concentration of 0.4"g/fly.  The most fascinating
observation was the high toxicity exited by microquan-
tities of the 7 -isomer.” Applicdtion of 12 and 3.0 ng

Table 1. toxicity of hch isomers to Drosophila oregon r adults

HCH Do Yomortality” at inclicated hr
|somer ng/?ﬁ/ 1 2 3 4
R— 40 19 R 7 10
800 /il o % 100
1200 4 & m —
ft- 6000 nil nil nl nil
y— 12 il 2 0H %
30 40 60 £ P
6.0 & 100 - —
8- 40 16 J 0 P
800 13 9 & 10
120 k3 6/ % 10
e— 6000 nil nil nl i
Controlace- 061\ il nil nl il
tone only

a- Average of three replication each of 25 insects,

Table 2 LOG CONCENTRATION/ PROBIT REGRESSION  ANALYSIS
OF DIFFERENT HCH ISOMERS

. ression Equation 1 Relative  Fiducial
mE'nCQ i 2 (rg?fﬁ% tox?c%ty limits
«— Y -2.3766+26383X 5888  -278.66  2.7007
28393
— Y-388 +3M4X 2113 1 0.2618
0.3882
8— Y-0.9668+ 14527x 7586  -359.02 27955
2.9645

1ol v-BHC d -BHC §-BH(
9..
> 8p
°
s 4}
27
%
2 e}
Q
5~.
3 1 ) 1 1 1
1 2 3 3 5

Ltogarithm of dose

Fg. 1 Toxicity of HCH isomers to brosophila oregon R agults

0f 7- HCH per fly showed 52 and 90 pey cent mortality
respectively in 4 hr. Toxicity at such low levels of
7 - HCH against any insect has not been_repotted
so far. Drésden and Oppenoorthz could find toxic
effects with 7- HCH at as low as 9.0 ng/fly using
skin application to Drosophila. ~ This limit of detec-
tion IS ‘also about 4-5 times higher than that ob-
tained  with our strain of Drosophila using topical
ap;% ication iy o

e results of toxicity studies, with the extracts, of
agueous ft- HCH are presented in Table 3. The high
moytality valugs over_the control strongly support
earlier observations of Deo et al.5 that aqueous ft- HCH
extract is quite toxic than ft- HCH itself. ~Using the

Table 3. toxicity of aqueous ft-hch to Drosophila oregon R
ADULTS

\ol. of acetone <ol. o
0 1
Dol obtgjqr?eé T[%P_l foﬁ ml Yemortality”at incicated fr

(i T R R
01 W - -
02 0 7 ® 4
03 2 8 2 H
04 nil 8 L
06 Control* No mortality

a = Av. of 3 replications, each of 25 insects.
»Solution of fresh «t—HCH in acetone (5 my/ml)
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ECGLC technique,_these workerss have shown the
presence of N 7-, and e- jsomers In the ether
extract of agueous . Since the 7 - Isomer is
about 50-10,000 times more toxic than other isomers
It |sq0|te robablethatthe toxicity of agueous s- HCH

e mostly_due tq the small quantlttes ol 7- HCH
resu mq/trom isomerization of s- HCH. Fg Tahle
Y |dent that 3.0,ug of s- FCH extracted from s
aqueous solution (presumtng solubility of s- HCH as

ppm and efficiency of extraction 100 per cent had the
sa e mortality as that shown by 6 til
From these results, if we presume thatengo 7 H
were formed from |somer|zat|on ofBOpﬁo g~HCH,
the isomerization. of - HCH to. /- HCH in water
works out to be 0.2 per cent. This isomerization ma
be hazardous from environmental toxicology . stand-
point since 7- HCH is many times more foxic than
other HCH  isomers.

The data in Table 2 indicate that usmg topical appli-
cation to Drosophlla it could be possiblé to detect very
low Tevels of 7 - HCH (2,113 ng) 'in the solution. The
lowest limit of defection of 7- HCH using. a GLC
technique 1s normally around 1-2 n? which’s almost
at the same level which we could detect by the present

biogssay method. Since the bioassay method, using
topical application.to Drosophila, do€s not inyolve the
use. of any sophisticated sensitive equipment, It can be
easily used in any laboratory.
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Ultraviolet measurenent of total nucleotices in
down of adenine nucleoticks, - Absorbance may

rtem muscles is an efficient and
read at 250, 260 and 265 nm taking millimolar extlnctlon of adenine

quick method to follow the bregk-

ang inosine nucleotides at 250 nm - For caquIattrg total acknine and inosine nucleoticks”in muscle samples, the abeorbence

ratio of 265250 appears to be most suitable

Determination of htgh energ% phos hates in meag
is time consuming and” cannot be used for rapiq an
routine anaIy5|sl Different workers have used UV
absorbance values and ratios {0 assess the postmortem
breakdown of adenine nucleottdes In the muscle tissues.
Bendall and Davey2 used Emax at 258 nm to calculate
the nucleotlde content using  millimolar extinction
vaIues both for adenine (AN) and nosine
nuc eot| s, The re/Jortedatota nucleotlde (TN) Con-
tent of 116 moles Tg in_rabbif muscles, ewbold and
Scqpess used a modification of the method of Benaall
and Daveyz and obtained a value of 7.3 ju moles/g using

corrected absorbance readings at 250 nm for ox muscles.
Althougn the TN content"at different periods post-
mortem gp mn) should not vary, there is a wide variation
in TN conterit when calculated at 258 of 250 nm,

A critical assessment has been made of suitable
wave-lengths and absorbance ratios, to give quick

estimation of AN and more or less constant” values for

N) TN, have been suggested.

Materials and Methods

Semitendenqsus 881% muscle of a healthy male Bannyr
sheep (about 18 months old) was excised within 30 min
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p. m.From this the samples were taken at reqular
Intervals for anal}gsm. One gram sample was thorouthy
homogenised with 10 ml of TM perchloric acid and filter-
ed. 0.1 mloffiltrate, added to 4.9 ml of 0.1 M phosphate
buffer 8pH 7.02 was used to measure absorbance at
248, 250, 256, 260 and 265 nmé. - Standard curves were
drawn using 10"M solutions of ATP and IMP
individually “as well as mixtures, TN_content was
calculated “according to Bendall and Davey? takin
millimolar extinctiort values for pure AN(Ej) and IN(ES
at different wavelengths.

100 90 80

Results and Discussion _
Relationship between different absorbance ratios and

percentages of pure ATP and IMP mixtures is_ shown
In Fig. 1 All" AN show an absorption maxima at

258-260 nm, whereas Emax for IN and hypoxanthine
s at 248-250 nm.~_During conversion of AN'to inosinic
acid, a decrease in absdrbance values at 258 nm_is
followed by a corresponding increase at 250 nm. The
absorbance ratio 258/2501has also been found to chan%e
linearly with the ratio of AN and IN. Although the
values of 258/250 and 265/25022 change linearly, 248/
2606and 250/2604do not change linearly especially below
20 per cent and above 80 per cent. »
As seen in Table 1 TN contents show lower deviation
when absorbance as well as Ej and E2 are taken at 250
nm (the isobestic point of AN"and IN7). With this the
TN, content was almast constant throughout the p.m.
eriod, whereas a higher variation was observed when
N content was calculated using absorbance at 258 nm.
TN content based on absorbange ratio 248/260 and 250/
60 exhibit no difference as also 258/250 and 265/250.
It was also observed that a h%{}/ significant correlation
{R<0.01) exists hetween the AN content calculated by
Chee _rceasl?nt method and the values of ATP estimated
ically.
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Table 1. total nucleotide* (ju. moles/g) calculated from different absorbance ratios

5 &E Based on absorbance at 258 nm Based on absorbance at 250 nm
S S R R IR R R R T 2480280
0m 0434103 0424100 041+181 941+189 948:016 0494016 0424016 948406

A8m

LA o8I 8461140 843142

065+1.21 9.65+130 988+ 13 9.89+12 977112 986085 1003:0.94 1013+1.04
849+140 852+13 8501046 855+0.44 8.62:047

8.5310.47

*The total nucleoties represent the average of estimation at 8 intervals during 24 hr pm



Effect of Fungitoxicants on Grape Must Fermentation and

Wine Yeast

rowth

B. S. Kundu, M. C. Bardiya, S. S Dhamija and P. Tauro _
Department of Microbiology, Haryana Agricultural University, Hissar - 125 004, India

Manuscript received 20 June 1980' revised 4August 1990
Six fungitoxicants namely, Difolotan, Bavistin, Calixin, Sclex, Dithane M45 and Miltox \rere evaluated for two years

for their effect on must fermentation and
remained U
oom but Difolotan s 10 trmes more toxic

A large number of fungitoxicants are tested, reqularly
to control the pathogeniC fungi in field, durm% trans-
portation and storage of %ra es. The adverse effect
on must_fermentation by the residues of some of the
un%rtoxrcants such as” Captan, Phaltan, Eugareu

Mycodifol, Orthophaltan and_ Benomyl has been re-
BortedlS The systemic fungrtoxrcants were found to
e ess toxic com ared to non- svstemrc

Alargenum ero ungrtoxrcan IrkeCaptan Phaltan,
Difolotan Dichlofuanice; TMID and Benomyl, are inhi-
bitory to a variety of yeast strains associated with
graRe357 However, the’interactions of a funqrtoxrcant
wrt aIcohoIro termentatron of grape must largely
depend pon the tg/e of formulation, frequefcy,

thod of a Ircatr climatic conditions and type

yeast use for fermentation. Benomyl applied to
?rages even 8 days before harvest has ngt been found
e toxic8, hut Was toxic in Irdurd peach fermentation
at a concentration as low as 5ng/ml3. Moreover about
60 per cent of the fungitoxicants applied to é;rapes have
been found to be transferred to must4 and’ red wines
contained more resigues compared to white wingso.
This_is due to pulp fermentation process for red wine
making.  Therefore, attemlpts were made to. examine
the e et of commercraII ecommended funprtoxrcants
Beauty Seedless rapes must fermentation, wine
composrtron and in vifro growth of yeast.

Materials and Methods

The fungrtoxrcants Difol
Sclex Dithdne M-45 and Mi
Rallis India Ltd, (80 per cent Wettable

Ltd., BASF India Ltd. (50 per cent w.p.), BASF India
g5 per cent emulssifiable concentrate), Stnito Chemical
0. Japan (30 per cent w,p.), Indofil'Ltd. (75 per cent

ptan Bavistin, Caljxin,
tox were obtained from
owder WPd))

composition of red
Only. Difolotan wes found to affect the rate of fermentation  However, the gross dtemoal
Al the fungitoxicants affected the?rorrth of wine Yeast in vitro &t @ concentration higher than 10

20

table wines when Seedlless grapes.

composition of * wines

w.p.) and Sandoz India Ltd. (495 per cent wp.),
respectively. Bavistin, Calixin, and_ Sclex are systemic,
whereas others are non R/stemrc fungrtoxrcants During

1975 vintage, Difolotan, Bavistin,” Calixin and  Sclex
were tested, while m 1976 Dithane M-45 and Miltox
replaced. Calixin and Sclex. These fungitoxicants are
1perng wicely used in India for controlling pathogenic
ungi on_ grapes.

e wmge Feast Saccharomvces Cerevisia var erIrpsor
deus No. 522) used was from the Departmento Enol o%\y

iticulture, University of Califoria Davrs US
The vmeso f cultivar ‘Beautly Seedless’ (Vitis vini eraL
in the experimental vineyard of Haryana Agricultura
Unrversrtrv Hrssar Were sprayed with differentfungitoxi-
cants with 2 per cent tormulatrons/vme 40 days
before harvest m both the years.  The control vines
were sprayed with an equal"quantity of water.

Grapes (10 kgg from the  different fungitoxicant
sprayed vines_were destemmed and crushéd gently
with hands.  The must was treated with 100 p
of SO2 (as potassrum metabisulphite) and ameliorated
wrth cane sugar to 24° Brix. The 'total acidity was
ad usted toO aper cent with tartarrc acid. For initia-
tm the erment tion an actrvey growing yeast at 5 per
cent level (- xI07ce Is/ml) prepared”in pasteurized
%]rages was added. The colrse of fermentation was

sured by using calibrated Brix hydrometers, - The
pomace Was removed at 8° Brix and the'juice was allowed
0 ferment further to dryness (-1.5° Brix). The red wines
were processed by the ‘methods reported else wherel0
T e com osition ot grape musts and red wines were
determined by the procedures. described by Amerinell

Effect of fferent tun%rtoxrcants on the rowth of
wine yeast was examingd In vitro ysing Difco yeast
extract nitrogen base (YNB) containing 2 per "cent
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glucose. To 50 ml of sterilized YNB broth various
concentrations JO.l, 10.and 100 p.p.m.) of fungitoxi-
cants were added. To test residual toxicity Which
increased with solubility, in one set 5 per cent’ ethanol
was also added to the sterilized YNB broth, All the
flasks Including the control without fungitoxicant were
Incubated with™an actively growing 24 hi old yeast cul-
ture at one percent level (: X 107 cells/ml) and incuba-
ted on a rotary shaker at 30£1°C. The growth was
measured by determining opt|cal_den3|tay at 50 nm
using Bousch and Lomb™ Spectronic-20 dfter 24 hr of
Incubation using uninoculated respective fungitoxicant
YNB broth as Control.

Results and Discussion

. The grape variety ‘Beauty Seedless’ was selected as it
is the only red gra ev_anetY among red cultivars recom-
mended for commercial E:Pantmg In this region. ~ This
has also been found suitable f?r _(huahty red"table wine
makingl® Spray of Benomyl ih combination with
copper and Zingb has been found to effect the grage
composition and the acidity increased from 0.39 to0.97
per centl2 However, in’the present study the must
composition remained unchanged with sprayed. fungi-
toxicants, gTabIe 7). The highér total acidity-and lower
Brn& _g_url g 1976 were dué to variations in climatic
conditions.

Muyst fermentation rate was not influenced t;%/ an%/ of
the fungitoxicant spray except_by Difolotar, where
delay was observed (Table 2), THis was found to be
consistent for both the years of study. Large number of
reports are available on the delay’ of grape must fer-
mentation by several fungitoxicantsl3. Fermentation
of must is delayed because of the inhibition of yeast
%rowth_ with residual fungitoxicants in the grape must.

0 Verify this, varym? concentrations of these fungitoxi-
cants were used In'vitfo on growth of wine yeast in"YNB

Table 1. must composition of fungitoxicants treated grapf
Fungitoxicant  Year 10 *Brix  Balling ;
£ i ol O/I ratr%
0

Control 0% 32 0% 180 240
96 31 08 By 178

Difolotan 95 32 0B 180 240

N 9% 31 08 155 178
Bavistin 95 32 0R 160 22

N 9% 31 088 145 167
Calixin 95 32 0B 180 240
Sclex 95 32 0B 170 21
Dithane M45 19% 31 08/ 155 178
Miltox 96 31 088 155 176

Table 2. fall in

Fucngitaoxi- Fermentation time ()
wr 0 0% @ 8 1B
Control 195 240 200 60 00 -15
9% 240 185 15 10 -15
Difolotan 9% 240 210 100 40 10 -L
9% 240 05 80 20 00 -L
Baisin 195 240 205 70 05 -15
96 240 185 10 15 —
Cliin 95 %0 20 75 05 -5
SC_IEX 95 240 200 65 05 -15
WE w5 w0 w5 a5 _
Mtk 9% 240 D5 10 A5 _
Table 3. effect of fungitoxicants on yeast growth in vitro
Fungitoxicants Optical censity at 520nmat ciff. times
ooy AR
Control 00 0% 147
Difolotan 01 0H 137
10 006 00
100 006 006
000 08 003
Bavistin 01 08 (K :
10 088 WA 35
100 08 11 .
100 050 084 )
Calixin 01 103 13 046
10 062 14 03
00 048 06 019
000 00 05 06
SClex 0l 09 15 043
10 0% 147 044
100 0% 148 0
100 07 13 03
Dithane M5 01 0% 14 04
10 0% 45 03
100 003 00 005
1000 008 004 004
Miltox 01 0% 148 048
10 087 19 04
00 003 06 Q04
00 0B 004  0M

‘bri

during fermentation of grape us

[Saldy]
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Table 4. analysis of fresh red win

Fungitoxicants ~ Year %‘ pH gc?tr
o

Control 1975 34 069
1976 32 078

Difolotan 195 196 33 063
1976 19 32 078

Bavistin 195 210 34 062
1976 19 30 078

Calixin 19% 187 34 065
Sclex 195 1% 33 070
Dithane M-45 1976 219 32 078
Miltox 1976 149 33 077

broth. The delay m fermentation rate was mare pro-

nounced betweeri 24 and 36 hr by Difolotan hecause

at this stage of wine fermentation “ahout 5 ﬁgre%eerétt 8]12

ethanol is produced In the must. Therefore, t
fungitoxicants was also examined In 5 per.cent ethanol.
e yeast ¢ rowt Was com Ietelyanrnhrbrted at a

concentratron o 1p M) ifolotan, 10 p.p.m. of
Dithane 45 and Miltox, and m. of Calixin
Table, 3).  There was no si nrfrcant effect of Sclex and

avistin on growth. ~ Addedethanol showed s¥nergrstrc
response on” yeast. growth inhipition. . Therefore, the
delay i fermentation rate can be attributed to higher
toxicity of Difolotan than by other fungrtoxrcants he
fungicidal/fungistatic effect on large umber of yeast
strains and fruit microflora has been well documeénted
In literature1358. However, the extent of inhibition
differs from strain {o strain.  The fresh red table wines
prepared rom different. fungitoxicant sPrayed rirapes
were ana| yse chemically and sensorially “(Table 4{)
The fungitoxicants used did not show any appreciable
change |n gross chemical compositiop and” organoleptic
tests.” Simitlar observatrons ave been reported
several workersI314 ~ The present studies su%%est
that Difolotan spray on Beauty Seedless’ grapes intende

for red table wine making should beavor ed.  The other
five fungitoxicants can "he used safel cY frovrded their
residual “concentrations do not exceed 10 pp.m

2
3
4
D
6.
1.
8
9
p y l]:?- qudlz?;rylyrlraggfynﬂeanJnga uq% %03.3%(1 Tauro
2
13
4

wines prepared from fungitoxicants treated beauty seedless grapes

' Ti
et a% g b
g %W W) (V%)
0 1§ B8 04 0
07 00 20 ol 0o
00 M W 05 00
07 9% &0 0B 0
0w 1 198 0n  00%
oy 9 M 0B 0
06 14 %4 00 00
0B 1§ 7§ 00 0%
05 93 B0 0L 00
07 8 RO 0B 00F
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Use of Simple Solar Dehydrator for Drying Fruit and

Vegetall

S K Kalra an
Central Mango Research Station, indian Institute

e Products

d K. C. Bhardwaj _
of Horticultural Research, Lucknow - 226 006, India

Mcmucript received 3 March ].980' revised 4 August 1990
Two mockls of solar dehydrators were constructed with mixed functiors of direct and indirect dryers. Inmockl |, the

were aoedrn saparatedtanberardrnnodel Il
ned 10-20' C

the trays viere adjusted insice the collector, The modk |

ad 20-25°C respectrvely, hrgher termperature than the open atmosphere,  Samples of

were satisfactorily cehyoraied On anaverage,

srces
rranglo” redroed norsturetoGpBeaSroentrnThrandetaIrmdel)ltoT per cent in over 8" hr_conpared to about

9hr neeckd in opa phere rgettr 8 per cent moisture. The prockcts were consicered qualitatively superior to
oloen - dned procucts,  The rators are simple to fabricate and are well suited to rural conditions: and
mall scale food processrng rd.stnes

The use of solar energy for Processrng of aqrrcultural
produce would be most™Suitable in a country Tike India
provided the system is simple and econgmilcal. ~ Sun-
dried products are usually of inferior quality, containin
dust and dead insects. ut some of the sun-dried foods
are superior to the ones dried in hot air ovensl

With the objective of harnessing solar energ?{ for food
processing, two srmPIe models of solar dehydrators,
which could he useful for small scale units in rural areas,
were assembled and number of mango and potato
?rotduclts green peas and okra were dénydrated satis-
actorily

Materials and Methods

Two models of soIar deh drators were fabricated.
These are mixed type of eyrators operating as dlirect
and indirect soIar drgers dlthoug h'in one model._the
material to be e rated |s exposed more to direct
solar radiation tan the othe

Model [: This soIardeh drator Fig. Jisa modrfred
version of the model developed yte niversity
Hawail, USA2  Basically, it hasasolar coIIector and
ach amber to accommodate erght al umrnrum mesh trays
of 50 x 90 cm size. _There Is a clearance of about 8 ¢m
between the trays. The air inlet is controlled by means
of sIrdrnﬁ plates (6 X 60 sz at the lower end of the
solar collector and the, outlet is similarly regulated
sIrdrn% Plates (4 cm wicke) on all the folr sides at the
d) he chamber. All' the apertures are fitted with
fine aluminium mesh to prevent the entry of insects,

P, S St . T s

etc. The chamber is reported to have a chimney effect
and may increase the air flow. During the opération,

by arr inside the chamber can attain a temperature of

10- 20°C higher than the outside air at full o%enrn
of the aperture. It has a total loading area of 3.6 5
and costs about Rs. 800.

Contribution No. 907 of Indian Institute of Horticultural Research, 255, Upper Palace Orchards. Bangalore-560 006,
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Fig. 2 Solar cehydrator, model Il The dimensions (cm) are A=173, B-% C-30, D=157 and E=143

Model 11:  This_appears similar to the flat-plate
solar collector3hut it has been o designed that the same
chamber could act as solar coIIector asWwell as dehydrator

| It can accommodate upto seven trays. In

rﬁ)re ent model, however, onl fourtras (38 90cm
eac are paced inside the co ector at equal distances

d "parallel to the ground. The air inlet and outlet
are provrded at the lower and upper ends of the co Iector
respectively. The temperatlre attamed inside this
dehydrator is 20-30°C hr her than that of the outside
air at full aPerture opening. The drying area 1524 sqm
and the cost of constructron 1S augroxrmate y Rs. 550

Both the solar radiation col
single dlass plates at the top while the bottom, is provrded
with black painted iron sheet facrng the sun msulated
underneath with_thermocol and pl
of coI ectors 15 15.cm |n model lan 7cm in model |I.

Ngoes, peas okra and potatoes, grown at the
Ex err ental Station of the Central Mango Research
Statron were dehyrated.

Green mango powder: Raw mangoes from a seedling
tree were washed, peeled and cut info slices, of 4-5 mm
thick and 30-40 mm Jong and were immersed for 10 min
0.2 per cent Potassrum metabisulphite (KMS) solution.
After ‘dehydration, the slices were powdered.

The depth

tors are made up of KMS

Mango sIrces FuIIy ripe but not soft ‘Dasheharr
‘Langra’ and. ‘Chausa” mango fruits were Beee d and
sliced into pieces of 56 mm thick and 6-10 cm long.
The slices were di ged for 5 min in a solution of 0.4 pér
cent CaCl2 and 15 per cent KMS to maintain texture
and mhrbrt bacterral growthd,

Mango_leather:  The pulp from “Dashehari and
‘Lan ra rurts Was homogenrzed with KMS_(equivalent
to 1 an spread on the aluminium trays
of the soIar de g drator.

Green peas: ~ Fresh pods were manuallx shelled, slit
with a Orlnutlrlagu]sh and tréated for 5 min with 0 8 per cent
Okra Fresh green Iad}/s frnzqer were washed, wiped
an cut |nto approximately 2 cm long pieces and

de F)y rated,
tato chips: Potatoes were washed and peeled
manually. - One millimetre thick slices were prepared
with hand sheer and blanched for one. minute In hot
water at 80-85°C. The slices werethen dipped for 10 min
In a solution containing 0.3 per cent sodiumbisulphite,
0.4 per cent CaCl2 and 10 per cent NaCl. They were
spread in single layer on the trays of the dehydrator.
Potato Fries: _ After wash md and peel mq( the potatoes
were cut into French Fries of 5 mm thick and 5/ cm
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long and were blanched for 10 min in hot water at 80- - moisture content of green peas was reduced from 75 to 5

85°C and treated n a solution containing 0.3 per cent
sodiumbisulphite, 0.2 per cent CaCF and 10 percent
NaCl for 10 min. _
Potato Papad’: Potatoes were washed, boiled for
30 min. peeled manually, and were mashed with 1 per
cent fat and a small quantity of salt and some spices,
‘Papad’, of approximately 05-1 mm thickness and 10
crghdéargqgtrer were preparéd and spread on trays of the
T?w/e ‘moisture content of fruits and ve?etables Was
determined by drying inan ovenat 70-72°Co a constant

weight.

Results and Discussion

The Prep_ared fruit and vegetable products were
denydrated in either of the two madels of solar dehydra-
tor.” One lot was also dried in the open aif for
comparison. of the efficiency of dehydration.

Dehydration of fruit products:  The dehydration data
for fruits are presented in Table 1 In thé case of raw
mango slices, model Il dehydrator was more efficient
|t took aboyt 12 hr to reduce the maisture confent
from 83 to 25 per cent while in model | it required
nearly 14 hr to bring down the moisture to 3 per cent.
After 7 hr of drying” of ripe. mango slices in model 11
there was only 8 per cent moisture as against 13 per cent
in the open”air-dried  samples. Manlgo leather  with
two layerings took 7hr in model I to bring the moisture
to 8.9 per cent as compared to 9 hr neededto reduce the
moisture to 10 Ber cent in open air. . The efﬂ(:len%/ of
molel I was in-petween those of model I1 and opert air
dr mg (gTa,bIe ).

eYrat|on_ f vegetable products: Green peas are
harvested during winter months and in that period
solar deh)Adrator, mode| | attained a temperature_of
15-20°C igher than that of the atmosphere. The

cli:éﬁfyératgre. ?;/ f@%ﬁeﬁp& JQ%TIWW

o 48
=N
=
5
+ 32
o
=
16

80

64 H

L
4

Dehydration
period (hrs)

Table 1. SOLAR DEHYDRATION TEST AND CONDITIONS

Neteria iy Vocel |

Mangoslices (raw) 44 .
Mango slices (ripg) 4.0 55 [ 12.0
Mando leather 85 55 8 9.0

Creen 18 12 9 5.0
Okra peas 36 51 10 9.5
Potato chips 17 57 4 5.6
French fries 28 52 10 53

Potato ‘papad’ 0.8 4 5 7.0
The data are the average of 3 observations.

Dying .
B

70

er cent in less than'9 hr of drying as_compared to more
an 10hr needed in open air drying (Table I).  Further,

Mockl II Open air

Dryin : Drying | .
%eg Moisture Tga) t%g Moisture
(I (0
12 2.5 4 14 4.0
7 8.0 42 7 13.0
A 8.9 43 9 100
nil nil 28 10 7.0
9 7.8 45 10 10.9
3 4.4 44 4 6.0
8 51 43 10 7.0
4 5.0 35 5 8.0



26 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 1s. JAN.-FEB. 1981

80

64

™~
(e 2]

w
[}

Moisture, %

16

-

Dehydration period(hrs)

U pettemn Freri‘FhGE

N | ;

hﬁmggén ar !43 ( US
the colour and general quality of the dehydrated product

Were also be er

In case.of ehlydratron in model I1, okra took 9.hr,
otato chips 3 hr and French Fries 8 hr
Table I). In all these Cases, model || was more efficient

than model | whrch Was onI slightly better than open
air_dry ma} tlmee rate of dehydration and open air

drying'wi are presented in Frg 3,4 &5for potato
B0l T
\...
SFAN
2 32
16 -

Dehydrotron period (hrs)

e, oo ﬁfﬂgfgéfoﬁr %@tﬁ oy,

chr s, french Fries and okra, resloectrvely The higher

%dratron efficiency of model 1] 15 by and large due
to the higher tem erature attained (70° % as compared
tg th%tcf model | (52-55°C) and of the atmosphere

Solar ehydrators are not only more efficient dryers
but also yiel J)roducts which are clean, free from insect
rnfestatron and of better quality4-6. Even fruit products
like man%o which eontarn hrgh concentyation of sugars
can be Uehydrated under Detter %renrc conditions
free from the attack of brrs rodents, etc. The
temperature i the solar dehydrator depends upon
the "external atmospheric temperature Windy and
cloudy weather fenas to limit the difference hetween
Insidé and outside temperatures. The heat as well
as the air current in the dehydrator can be controlled,
to same extent, hy dgustrng the slrdrn(rr windows.
Although increasing’the aperture will slrﬂhty lower the
temperature, but it may accelerate the air flow and hence,
the rate of dehydration. The collector has to. be
manually. rotated 5o as to receive direct solar radiation.

Such Simple dehydrators are particularly suited to,rural
conditions ‘In India because there Is non availability of
eIectrrca or, anr{ other form ofa |t|onaI energy.  Their
design s srmpe and easy to fabricate with less cost
ever bya ocal carpenter.” Many of the food products
require’ temperatures less than 80°C for drying and the
solar collectors are highly efficient in this ranrqe78 As
such, the model dehydrators based on sofar energy
onI¥ are likely to be hrghly useful for small scale drying

f fruits and"vegetableS ana some of their products.
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The objectives of the present study
and serisory quialities of apple juice: concentrate

viere to investigate the effects of freeze-concentration on the chemical gt;l\/%ii(al
from two varieties of apples.  Coloen delicious and Starking

a%lﬁ leceandsarrpIes Viere enz%numtical& clarified and freeze - congentrated. - The reconstituted juice samples were tested for
5 3

chemical nSory prope

thn four

lost curing freez \

Jdt%ce and 15% in Starking apple juice.
color and flavor of reconstit

The search. for improved methods of concentration of
thermolabile juices to avoid objectionable flavour changes
led to the use of vacuum Concentration and freeze-
concentration methods. The moisture is removed in the
latter process, after fr_eezmg the juice as Ice crystalsk2

The_objectives of this study were to freeze-coricentrate
apple juice obtained from two local varieties of apples,
namely, ‘Starking” and ‘Golden Delicious’, and. to
study ‘the effects of freeze concentration, clarification,
and ascorbic acid enrichment, on chemical and sensory
qualities of the concentrated juice.

Materials and Methods

Two aBpI_e_(Pyrus malnsg varigties were used viz,
‘Golden Delicious’ and ‘Red Starking’. The fruits were
washed, pressed ina laboratory size juicer; dmce strained
through two layers of cheese“cloth; heateq at 87°C for
2 min_and cooled rapidly. - Enzymatic clarification of
apple juice was carried ouit by adding 0.15 g/1 of pectic
enzyme (Pectino! R-10 from Rohm and Haa$ Co.).  The
juice was kept at 15°C for 12 hr and filtered. ~ Ascorbic
acid enriched juice was prepared by addln% 60 m? of
ascqrpic acid Eer 100 ml of juice Immedidtely before
clarification, re_ezm9 of theJuice was done In plastic
containers 5cadna<:|ty 170 ml); and the juice was kept In a
freezer at -24°C for 35 hr. * Freeze-concentration of the
juice was done by centrifuging the frozen juice at 4500
rpm for 7 min, urmgi_centn ugation, supermatant was
separated from the solid mass and was recovered as
much as possible by decanting. The solid mass was
mostly ice and most of the juice solids separated into
the supernatant.

B0 | . On freeze - concentration of apple juice to five fold, the acid content increased less
fold, indicating’ that acics were selectively lost gtion.
freeze concentration.  However,_in the enriched juice, 23% of the asoorbic acid wes retained in, Golden apple

The results of sersory tests showed that _ 0
applejuice. The taste panel showed preference for the clarified apple juice.

freeze - concertration..  Ascorbic acid wes completel

asoorbic acidl acdition improved

The supernatant was tested for total soluble solids
(TSS) content, and then placed in the freezer at -24°C
until” frozen. - The whole process of centrifugation of
the refrozen supernatant and Separation” of . the
consequent suPernatant was repeated several times
gg%l_n%dconcen rate of the desired solids content was

ined.

Results and Discussion

On freeze concentration, the ‘Golden Delicious’
apple juice (clarified and unclarified) was concentrated
y five folds (from 12° to 60° Brix), while the acid
content increased only 3-4 folds. On reconstﬂutmg
the concentrate back to the original strength, the ac|
content of the reconstituted ‘Golden Delicious’ apple
juice was less than that of fresh Juice (0.25 per cent) as
shown in Table 1 This shows that a decrease in acid
content had taken place durmq {reeze-concentration,
. Similar results were also obtained with “Starking’
Juice on freeze-concentration.  These results agree wi
those of Charleyl and Heiss and Schachmger_B who
found that organic acids such as malic, tarfaric and
citric tend to remain in caﬂllam( spaces of the §O|Id
comPonents._ T hey found that the TSS increased
4-5 Tolds while the” acidity increased only 3 folds; an
on reconstitution the acid content was ‘less than' that
of the fresh gu_l e.

Ascorbic 4cid was completely lost on freeze-con-
centration and reconstitution t0_ the smgle strength
juice, In both varieties, as shown in Table 2. Previous
studies by Heiss and Sch_achmgerB Indicated that a very
small quantity of ascorbic acid accumulated in the ice

27
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Table 1. CHEMICAL CHARACTERISTICS OF UNCLARIFIED AND CLARIFIED APPLE JUICES

, Tot ch @ Acid;g/ a(ag malic pH
Type of i By, a0, G[ﬁs Sj ® g
Unclarified
Single strength 118 139 0.32 0.33 B.74 381 3.86
Freeze-concéntrated 600 61.0 120 1.29 , _ 3.75 3.79
Reconstituted 120 140 0.25 0.25 nil nil 381 3.87
Clarified
Single strength 123 137 0.38 0.36 513 5.47 3.80 3.86
Freeze-concntrated 599 60.3 1.32 1.27 — — 375 3.87
Reconstituted 120 14.0 0.31 0.2 nil nil 381 3.87

GD - Golden Delicious; & - Starking,

Table 2. EFFECT OF FREEZE CONCENTRATION ON ASCORBIC ACID RETENTION OF RECONSTITUTED APPLE JUICE

g

GD X

7.45 9.90

Type of juice

Unclarified

Sngle strength
Freeze-conct. reconstituted

Clarified

Single strength
Freeze-concl. reconstituted

GD = Goloen Delicious; &t - Starking,

4.32

5.18

I Retention (%)
G[sﬁng)%dm)s: GD S
65.8 67.71 — —_
14.9 9.64 23 14
63.9 65.29 — —_
14,0 10.20 2 16

Table 3. SENSORY SCORES* OF RECONSTITUTED APPLE JUICE USING HEDONIC SCALE

Treatrment G[golourSt G[S)dour St &9Udlﬂ€§ GDTaste 3 %Brall ragtk
Unclarifiec-unenriched 4740 70 14 55 64 1.0 . .
Unclarifiec-enriched 7410 7410 6.5 61 68 7. 61 12
Clarifiec-unenriched 84 13 64 13 84 84 14 18 15 18
Clarifieg-enriched 84 83 94 69 95 84 93 69 17 10

GD # Golden Delicious; St = Starking, *Average of 9 judges.

residue during freeze- concentratton of juices because
eﬁcortitc acld doef not exhjbit %apl arz/ activity.  Thus
ausible explanation fort loss is probably due
to th e auto-oxiaation of ascorbic acid in the présence
of oxyPen when the frozen uice was thawed and refrozen
several” times during the Concentration process. How-
gver, some ascorbiC acid was retained In the enriched
juice. It was found that 23 per cent of ascorbic a(:|d
Was retajned in the unclartfted Gglden Delicious’ awo
juice and 22 percentlnthecartfle juice, The retention
values, were ‘14 per cent for the reconstituted Starkmg
unclartfled uice and 16 per cent for the clarified rlec
e loss of ascorbic acid in the enriched ‘Starking’
%Jg ejuice was ?reater than that of the enriched ‘Golden
licious™ apple juice.

juice on reconstitution

The pH clarified and unclarified, {uwe of hoth varieties
decreased - upon freeze-concentration and . increased
approximately to, the sar(n1e t\)/laluel)as that of the fresn

able
The sensory analysis scores shown in Table 3 indicated
that the maximum"scare for colour was given for clari-
fied and clarified-enriched samples. . Hence, clarification
improved the colour of the reconstituted juice.  Enrich-
ment with ascorbic acid |mﬁroved the colour of some
samples and the odour of others Cloudmes? and taste
\Bver ehmpr%%ved on ascorbic acid addition and clarification

y_enz

Similar results were obtained for the reconstituted
‘Starking’ apple juices, The best ranking was r%;wen
for the” clarified-enriched juice sample. In general
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organoleptic scores_for recopstituted H“’Ce Were very
close to those of fresh single strength juice, thereby
indicating that freeze-concentration Is an appropriate
method Which can be used to concentrate fruit IJulces
ﬁ?lgeto maintain the same quality as that of the original

It can be concluded from this stud% that freeze-con-
centration lowered the acid content of thejuice.  Enzyme
clarification and _ascarbic_ acid enrichment enhariced
the sensory qualities of the juice by |m§)row_ng the colour
and flavollr, except in the"clarified ‘Starking’ varieties.
The ascorbic acid was totally lost in unenriched apple
juice samples. Enriched ‘Golden Delicious’ apple juice

retained ascorbic acid more than the ‘Starking’ variety
during freeze-concentration and reconstitution. = This
agrees with the findings of Bolin and Salunkhe4 who
compared different coricentrating procedures and found
freeze-concentration to be the bést.
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RESEARCH NOTES

VARIETAL DIFFERENCES IN PUFFING QUALITY
OF RAGI (ELEUSINE CORACANA)

Optimal conditions for puffing of Ragi (Eleusine coracaiui)
were moistening to 19 per cent moisture and equilibration
for 4 hr, followed bK puffing in sand medium at 270°C. Wide
varietal variation has been found in the puffing quality,
among 14 varieties studied. - No consistent relationship was
observed between gram amylose, protein content or thickness
of bran with puffing quality. Turna’, ‘Annapuma.
‘Shakti', ‘P. R. 202" and 'Indaf -3 posses good puffing
quality.

Puffing, of cereais has been practiced since hundreds
of g/ears_ for use as a snack food either after sp|cmr%; or
swéeteningL  Puffed material has a low bulk dersity
and pleasing texture with a distinct aPpeaImg flavour.
Wide variefal differences have been found in uﬁmgi
quality of paddyz23 _sor%h_um4and other cereals. Varieta
variation of ragi in This respect although generally
known is not documented. An account of our study
on this aspect is reported in this paper.

Market sample of ragi was initially used to study the
effects of mojsture. content, equilibration time” and
temperature of puffing medium “on puffing yield and
expansion and to determine optimum process conditions.
Fourteen varieties of Ragi (Table 1) obtained from
Ragi Breeder, V. C. Farm” Mandya, Were later studied

for their relative puffing characteristics as per the follow-
ing method: After determining the moisture in the
sample by oven dr%mgn method, ‘water was sprayed on
the grain”to raise the moisture content to 19 per cent,
mixéd well and grain equilibrated n closed tin for 4 hr
prigr 1o puffing.” Conditioned ra?| samples (50 g) were
puffed inan iron frying pan using fine (-40 BS. S"mesh)
sand as heat _exc_ange medium, the temperature of
which was mamtained at 270°C. Immediately when
Puﬁmg sound was stopped the pan was removéd  from
he flame and sand was separated by immediate sieving
through 40 mesh (B.S.S.) Sieve. Urépuffed grains were
separated by sieving through 8 (B.S.S.) mesh”and the 18
mesh fraction re r_esent_mg puffed grain was weighed to
determine the puffing yield and volume of puffed” grains
was measured In a Tmieasuring cylinder,

Protein was estimated bg/ mmrokg)eldahl method,
total and water-soluble amio e by method of Sowbhagya
and Bhattachar¥a56 husk and” bran content by Vet
grmdlnq method7. The 8rams were embeddeg mg raffin
Wwax, cut into pieces and exposed to water for about 24
hr from which hand sections were taken and stained
with Sudan-4 and the thickness of the bran and aleurone
layers was measured mmroscr_opwa_II)(. .

From the data relating puffing yield to grain mois-
ture, equilibration time “and temperature Of roasting
medium (Fig. 1 2and 3), it can be seen that moisturé
content of dbout 19 per Cent, equilibration of 4 hr and

Table 1. puffing characteristics of ragi varieties

. k ; 0
Ragi varieties PLyllfqug %3! canrtaennt th%l?i%ss mtg%) extr |(/es AmonsE U4

% (mlig) (%) (E ) (% % Soluble  Insoluble
Puma o7 1.7 134 200 85 19 143 17
Ann%ma a9 61 133 32 19 22 177 158
PR X D 56 139 3% 81 18 174 133
Shakii 9 54 143 3% 17 21 172 170
Indaf 3 & 54 132 32 85 22 2 14
Incaf - 10 8 50 159 35) Al 15 187 130
Indaf - 7 & 43 146 406 83 16 185 99
WB-1* 64 44 124 364 86 19 185 150
Hanmsa* I 43 1 364 96 17 142 197
Indaf- 8 a 42 31 23 84 17 176 144
Indaf- 5 & 41 125 252 18 19 230 10
Indaf- 9 & 41 150 350 15 19 21 120
Indaf 1 & 40 132 406 69 21 196 81
Indaf 6 & 39 131 280 82 18 195 120

“White ragi seecs. Values are on dry weight basis

30
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S0
80
70

°lo

> 60

eld

Bulk volume

'S 50

o Svoom o

40

30 1 1 1 1 4
12 14 16 18 20 22

Moisture content™’h
Fg. 1 Effect of moisture content on puffing of rag.
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Puffmg temperature of 270°C are the optimum conditions

or puffing of rag Deviation from these standard
conditions_either affected the puffing yield or specific
volume. The time needed for completion of puffing
process was aoout 25 Sec.

Relevant dafa on the uffm character|st|cs of 14
varieties of rag| are presented in°Table 1 The varieties
are arranged |n the escendmg order of the bulk volume
of puffed product. Five ragi strains, viz. Puma’
‘Annapurna’, ‘PR-202', “Shakti” and" ‘indaf-3’ were
considered good for puffmq the remammgi bein
poor puffing”varieties. - Samples with bulk volume, o
more than Sunits are considered as good puffing varieties.
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Fg. 2. Effect of conditioning time on puffing of rag.
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Fig. 3 Effect of temperature on puffing of rag

Puffing yield varied from 97 to 67 per cent and specific
volume Trom 7.7 to 39, *Purna’ variety was found to
be the best among these as it gave Highest yield of
puffed ra | with maX|mum expanswn arieties with
% gf ield %]enera ly gave puffed material of
| her sec IC volume

rotein content ranged from 69 to 96 per cent, husk
and bran coptent vaned from 14210 16 per cent whereas
th|ckness of bran and aleurone Iafyer var|e from 2
t04.06,u. There was ve Ilttledlf erence in the amylose
content among the varicties.. No correlation betiveen
puffmg quality and the grain parameters studied s
p?arent fron the data. White Tagi seeds were found
no sunabe for Puﬁm

The eatmg]qua ity og puffed rag products is adversely

a ectedb Presence of dry bran. Therefore, refmm(i
of puffea ra% 0 obtain Iow bran product s essenta
to Improve its eating quality. - Studies in this direction

are in grogres

Authors”are thankful to Shri C. H. Laxmanaiah,
Ragi Breeder, V. C. Farm, Mandya for supPIym the
pure bred seeds and to, Dr. T.. Srinivas for the advice
and help in microscopic examinations.
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COOKING CHARACTERISTICS OF WINGED
BEAN (Psophocarpiis tetragonolobus)

Cooking characteristics such as hydration, dispersion of
solids and cooking time of winged bean dhal were
determined.  Ammonium carbonate (0.5%) with either
sodium carbonate or bicarbonate  (0.5%) reduced the
cooking time by nearly 50%. However, direct addition
ofthese chemicals to the cooking water imparted an alkaline
taste and undesirable colour. - Coating of the dhal with the
chemicals or presoaking in solution of these salts eliminated
these disadvantages.

Win%ed _bean (Psophoc_arpus tetragonolobus) 5 a
minor roP_lcaI Ie%;u,me which contains high amount of
ood quality proteinsl It is free from Tany bitter or

8ean odour.  Ithas heen reported that the béan requires  d

2-3 Tr to cook2 In this Study, improvement in the
cqoking %ualmes of winged bedn dhal by the addition
of chemiCals has been “Investigated.

W_mged bean {Psophocarpus _tetragonologus) seeds
obtainéd from National Botanical Research Insfitute,
Lucknow, India were used. The preconditioned Smms-
ture ad{usted) winged bean seeds were dehusked and
split into ghar in Satake polisher. _
Ammonium carbonate, sodium carbonate, sodium
bicarbonate and tri-sodium phosphate (each at 0.5 fo
1 per. cent level) used were of chemical purity grade.
Cooking time and hydration were determined s des-
cribed. "oy Narasimfia and Desikachar3.  Dispersion
of solids"was determined as per the method of Subba

d0 et ald.

Methods adopted for the treatment of the seeds were:
(a) adding, the "chemicals to cooking water, (b) pre-
soaking With the chemicals, and (c)" coating the” seeds
with the chemicals.

Methods of chemical treatment of the Winged bean
dhal was accomplished as described by Narasimha and
Desikacharb.  Winged bean dhal was directly added to
the cooking. water, _ containing the chemicals. I
Parallel studlies, the winged hean"dhal was coated with
he chemicals by impregnating with solutions (5 ml/100 3
containing the “same quantity of chemicals as added
the cooking water. ~ After _reatln? with the solutions,
the dhal was mixed periodically fo prevent Iumg for-
mation. The chemical-coated "hean” was allowed to
equilibrate in a closed container for 2 hr before drying
N a current of air. | _

Presoaking was carried out by soaking the beans for
2 hrin 15 parts of water contammg the" chemicals and
the excess soak water was drained off. The soaked
dhal was rinsed twice with water. before cookmF. _

The cooking time needed for winged bean dhal with-
out the addition of chemicals was 150 min and the
H of the slurry was 66. The hydration and dis-
persal of solids at"50 min of cooking vias 0.91 g/g and 33
percent respectively. At the end ‘of 150 min Cooking,
more than 77 per cent of solids were dispersed and the
cooked slurry' had whitish yellow colour. _

The chemicals when tried ‘individually did not give
satisfactory resylts.. Therefore, attempts were madg to
tr%/ these combinations,  Of the several combinatjons
of.chemicals tried (Table I) ammonium carbonate along
with sodium carbonate or sodium bicarbonate wes
suitable with respect to hydration, dispersion of solids,
pH, colour, flavour and taste of the cooked dhal slurry,
It lowered the co_okm? time to 70-80 min as comparéd
to 15) min rcquirec for the control.

Adding salts;to the cooking water; - Cooking charac-
teristics "of winged bean dhal, with chemicals acded
irectly to watey and the results with the control have
been presented in Table 1. When the chemicals added
were in the range of 0.75to 1per cent |evel the hydration
and dispersion-of solids were high and cooking fime was
reduced to 76-78 min; cooked dnal was, however, unac-
ceptable due to its black colour, alkaline taste and high
H. These chemicals when used at 0.5 per cent level
ave an acceptable cooked dhal without any significant
incregse in cooking time (75-80 min). Ttere ‘was no
g:)qpﬁcant change n the Nydration and dispersion of

S.
Coatmg the seeds: . The chemicals were more effective
when codted on winged bean dhal, than when added
directly to the cooking water (Table 1). This was
gro ably due to better Rene_tratlon, equilibration, and
ffective contact of the chemicals with the dhal. At 05
Per cent.level of both the chemicals, the cooked dhal had
he desirable characteristics.  Water uptake and dis-
persion of solids which are important” parameters, of
cooking quality were also satisfactory. Chemical
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Table 1. effect of chemcal treatment on the COOKING CHARACTERISTICS OF WINGED BEAN DHAL

Chemicals Level

o \Vethod of
0)

tieatment

No chemical

NaZC03+ (NH42C03  05+05 Direct adtion
Coated

Presoaked
Direct addition
Coated
Presoaked
Direct addition
Coated
Presoaked
Direct addition
Coated
Presoaked

Na2C03+ (NHAZC03  075+05

NaHCO3+ (NHAZC03  05+05

NaHCO3+ (NHA2C03 10405

treatment by coating was more effective than adding
direct to the cooking water In reducing cooking time,
and mcreasmq,the water uptake and dispersion of solids,
Chemical codting can be practised in small scale but it
may pose probléms when Iaré;e quantities are handled
restlting in uneven mixing and non-uniform distribution
of chenical on the bean, and formation of lumps. .

Presoaking of the seeds:  Studies on presoaking of
winged beart dhal in chemical solutions were undertaken
to Overcome the above mentioned drawbacks. As in
the earlier cases, combination of ammonium carbonate
0.5 per cent), either with sodium carbonate. or sodium
icarbonate (0.5 per cent gave an acceptable product,
besides reducing the copking time to 72-/5 min
from_ 150 min Tequired for Control. Presoaking in
chemical sojution was a hetter method of addition of
chemicals since pH was kept helow 7.0, .
_In conclusion, the above studies suggest the possibi-
lities of improving the cooking characteristics of the
winged bean dhal such as reddgction of cooking time,
hydration and dispersion of solids by employing per-
missible _chfmmals_. Both coatmg as W?” a gresoakmg
I chemical solution can be adopted for reducing th
cooking time of wm?ed bean dhal. _

The author is grateful to Dr. M. S. Narasinga Rao
for his %wdance and to Dr. H. S R. Desikachar for
going through the manuscript. The author 1S also
gratéful to Mr. C. P. Natarajan, Director for his en-
Couragement in this work.
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SURVEY OF PESTICIDE RESIDUE ANALYSIS
IN PADDY STRAW SAMPLES FROM SOME
FARMS OF CHITTOOR DISTRICT OF
ANDHRA PRADESH

Organochlorice and organc pesticice resicles
viere etermined by ges liouid chromatography and oolori-
"In clried packy ‘straw samples collected from 36 fams
of Chittoor dlistrict, Anchra Pragksh, India. A few samples
showed high amounts of the resioes which varrant careful
application of the pesticides oluring pacdly cultivation,

The production and usa?e of pesticides in agriculture
results In contamination of the environment and especi-
aIIP{ the food, products. The Restmlde residues %a ticu-
larly the persistent ones affect the health and thus become
a serious health problem. In India, the, momtormg
and surveillance of residues in various agricultural an(
food products are still ma_deguate._ In the present invest-
gation evaulation of pesticice residues Is carried out in
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the dried paddy straw. Paddy straw is Iargel_){ consumed
by milching cows and buffaloés in India and it is possible
that these residues get into the milk as they are lipophylic.
Thus the analysis of dried paddy straw was found
essentig] in, this respect. _

Dried paday straw were collected in the postharvest

riod from the village farms cover|n%1_150 km adjoining
he Tirupati-Chittoor h|8h road ang |rupﬂth|- adr
igh road. Dried pagy straw (100g) thus collecte
was analysed_ for gestm;de_ residues arter clean up o
the samples.34  Gas liquid chromatographic (GLC)
ar)ﬁg/sm was carried out employing  Yarian aero?raph

(0 series with the following conditions: EC detector
equipped with 6' xI/8" ie. p¥]rex glass column packed
with 5 per cent O. V. -17 chromosorh W with mesh
60-80 was used. Nitrogen (25ml/min) was used as
carrier gas. EC detector Was used with injector, column

and defector temperatures at 195°C, 190°C and 210°C  Tech

respectively at. 100 range with attenuator 32.  Organo-
Rhosphate resicues were estimated by colorimetric met-
od as reported earlier®4 after qualjtatively identifying
thetho%\gophosphorus pesticides by TLC-enzyniatic
methodb. _ .
The residue analysis by GLC for or%anochlorlde
esticides showed the presence of benzene hexachloride
HC) In 33 samP_Ies_out of 3 samprles Indicating. the
predominant application of BHC. The BHC residue
ranged from 0-0 ppm (Table ). BHC amounts ranged
from 0-1, 1-2 2.3 ppm in fwenty, six and five farms res-
pectively. I one of the farms it was as high as 6 ppm.

Table 1 pesticide residue amounts in the paddy straw
SAMPLES OF 306 FARMS (OBSERVATIONS ARE MEAN OF DUPLICATES)

r
No. of farms where detected unde

Analysed No. of )

pesticide farms different ranges (ppm)

detected analysed -
ND oL 12 23 6

BHC 36 4 6 5 1

Methylparathion 36 2
Fenitrothion 36 28
Dimethoate 36 2

ND* = Not detectable.

20

6 4 — —
6 2

9 5

1

_The organophosphate . residues; methyl parathion,
dimethoate and fenitrothion were detected56 and deter-
minedL2.  The methyl parathion content ranged from
002 to 18 %pm In"ten farms.  Dimethoate” content
ranged from 0.3 to 2,36 ppm in eight farms. _Fenitro-
thion contents ranged from 0.26 to” L9 ppm in fifteen
farm samples. Ina few samples the methyl parathion
content was found to exceed the recomniended inter-
national maximum_limits7. In a few samples hoth

f organochloride, and organophosphate pesticides were

folind, thereby indicating the use of formulations contai-
ning both orﬁ;anochlon e and organophosphates, either
simultaneously_or separately af “different times to the
paddy crop. ~ The above results warrant the careful
application of pesticies on the a?ncultural crops and
periodical monitoring and surveilfance programmes.
The authors thank the Department of Science and
echnology, New Delhi, & CSTR for their financial sup-
Port_ and Director, Central Food Technolo,?lcal Research
nstitute, Mysore, for providing GLC facifities.
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BOOK REVIEWS

Rice: Production and Utilization. ~Edited b%/ B. S
Luh, Avi Publgsth? Co., Westport, Conn. 1980, p&
Xil + 925, Price US$ 39 U.'S and Canada; $
other countries,

This book summarizes for the first time in a single
volume the state of knowledge until 1977 on. recént
developments in rice production and utilization.
One third of the book is on prodyction and_Froc_ess-
ing and the rest is on gram uality and utiljzation.
The 24 chapters have 32 autnors representm(]] SIX
nationalities, with five of the authors from the Tnter-
national Rice Research Institute in the Philippines and
an equal number from the Food Industry Research and
Development Institute in Tawan. Chdpter titles are;
rice In its temporal and spatial Ferspectwes; [ant
growth and development; genetics and Dbreeding;
Culture; plant diseases; insect pests of rice plant; insect
pests of stored . rice; harvest, drying and storage q
rough rice: milling; properties of ‘the’ caryopsis; nutri-
tional quality of endosperm:. flours in baklngi; enrich
ment with vitamins and amino acids; parboiled rice;
rice quality and grades; quick-cooking' rice; canning,
freezing arid freezé drying; vinegar fermentation; hulls;
riceoil;” and ricebran. _

The Asian emphasis of this ook is most welcome and
makes the information relevant to Asia, where the bul
of the rice is produced. and consumed. Of particular
interest to food scientists and technologists are the
chapters on processed rice foods with ‘emphasis on
Asian foods. * They answer, in part, the need. to dogu-
ment the many tradiitional rice foods in the region which
require specific_ varieties to make. Sake of Japanese
rice wine and rice in brewing were not_ considered pro-
_bablﬁ_because these products were reviewed prewousII:v
In “Rice Chemistry and Technology” edited by D. F.
Houston and published by the Américan Association of
Cereal Chemists, Inc. in 1972 ,

The ,once of the hook can be made more attractive
particularly to Asians if a paperback edition could be
Produced. Moreover, were the chapters kept uni-
ormly concise, the cost could have been lowered.

B. 0. JULIANO
IRRI, Los Banos, Philippines

Protein Crosslinking: Biochemical and Molecular Aspects:
Volume 86A in"Advances in Experimental Medicine
and Blolo%y, by M. Friedman fEd.), Plenum Press,
New York; 1977; pp xiv + 760

This volume represents the Proceedings of the Sympo-

f of

k Wo0

35

sium on_Protein Crosslinking held in September 1976
In San Francisco, under the ‘aegis of the Protein Sub-
division of the Division of Agriculture and Food Che-
mistry of the American_ Chemical Society, with some
additional invited contributions.  Crosslinks do_occur
In nature, and_ they impart special mechanical and func-
tional CPropemes fo. many macromolecules.  Artificially
engenaered crosslinks provide the key to many applicd-
tighs of macromolecules_(or cells) in” analytical bioche-
mistry and industry, affini ghromatograph¥, enz¥me
linked immunoassays, analysis of aspécts. of structure
of macromolecules, texturizing_of articles like food and
leather and a host of others. “The volume under review
contains 43 contributions, many from. well-known
Investigators,_and covers a wide trossection of topics
of intefest. ~ These include the role of disulphide bonds
in the integrity of protein structure, antigenic structure
f lysozynie and the functionality of wheat proteins,
disulphicle-thiol exchanges and turnguer of proteins,
renaturation of reduced proteins, thiolation and for-
mation of disulphide crosslinked. polymeric insulin, and
Introduction of disulphide crosslinks”in fibrous proteins
and serum aloumin. - Four articles deal with bifunctional
re%gentsd and some others with alteration of antigens
and lectins, protein -nucleic acid, ribosome, keratin‘and
| crosslinking, collagen in tanning, radiation, peroxy-
disulphate and “photo-induced  crosslinks, (_:r_ossl,mkm%
of amino acids by formaldehyde, insolubilization o
chymotrypsin, reduction of Schiff bases angl electron
microscopic studies on crosslinked proteins.  Ong
arficle deals with fish myofibrillar protein-lipid associ-
ations, Three contributions deal with gas chromato-
%raphlc and other aspects of amino, acid derivatives,
s often happens with volumes of this nature, some of
the contributions are well-seasoned and of great value.
A few are of but passing interest. Nevertheless, this
book encompasses a cross-section, which though b
no means comprehensive, of the fiterature record on
crosslinks, crosslinking and crosslinked proteins.  To
Prospectlve entrants t0 this area of endeavour and to
hose. Interested in the chemistry and behaviour of
proteins, 1t holds much that, is wholesome. The com-
anion volume (86 B) deah_nH with “Nutritional and
edical Consequences”, which this reviewer has seen
wqulc%_ Pe of much Interest to food and medical
scientists.

L
Dept, of Biochemistry
Osmania University, Hyderabad

K. Ramachandran
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JOJOBA: An assessment of prospects: _Tropical Pro-
ducts Institute 56/62, Gray's. Inn Road, London
Wo IX 8LU. 1979, pp 32; Price : £ 105,

Jojoba is a shrub which grows wild in scmi-arid
region of northern Mexico and south-western  USA,
The plant bears seeds which contain an unusual liquid
wax. I recent dyears hOjOba has attracted attention as
the natural liquic wax has been suggested as a substitute
for_sperm whale oil, o

This brochure is divided info Jive sections viz, pro-
duction of gOJoba, chermstra/ of IJodoba and other waxes,
uses of jojobia, economics of production and discussion

ASSOCIATION NEWS

Bangalore Chapter

Following lectures were arranged by the Chapter
during the“year ending 1979-80.

R&D Manaqument and Appropriate Technologls_( on
July 22, 1979, Dr. Arun Kilara, Department of Food
Science, Pennsylvania State University, U. S A sEoke
0n Role of Immobilised Enzgmes in" Dairy and Food
Industry on August 20, 1979,

Dr. M. P. Vaidehi, Head of the Department of Home

Economics, University of Agricultural Sciences spoke

giving a bird’s eye view of the problems in making Jo{_oba
Cultjvation and] Erocessmg a_commercial propasition.

The economics of production as outlined in the
brochure may not be applicable to. underdeveloped
countries (as the authors admit), but the brochure con-
tains vseful anal¥5|s of the markets for_sperm oil and
animal and vegetable waxes and the price and volume
Barameter_s for jojoba il to establish itself. The
prochure is also available free of cha_rge to public bodies
I countries eligible for British aid.

1 V. Prabhakar
CFTRI, Mysorl

oil Food Products from Processed Potatoes and Sweet
Poéatoﬁls SonSOcto e|5'23’t197lg'd' S
1 N. S, Saxena, Director, Indian Standard Institution

spol;e on Food Flavours on Octo%er 3ai] 1979..

Dr. K. T. Achaya, United Nations Universi SEJOke
on Indian Nutritional Realities on December 28, 1980

Meda Kasturi Ranga Memorial Lecture Was delivered
for the first time on_SeFtember 9, 1979, by Dr. M. S,
Swaminathan, Principal Secretary, Agricultural and
Rural Development, Government ‘of India. The topic
WasS Agricultural Growth with Stability.
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Manuscripts of papers should be typewritten in double space on one side of the paper only.
They should be submitted in triplicate. The manuscr pts 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 letters to the editor -hould clearly indicate the scope
of the inves..gation and the salient features of the results,

Names of chemical compounds and nof their formulae 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 net normally exceed 200 words. 1t should be in such a form that abstracting
periodicals can readily use it.

Tables: Graphs as well as tables, both 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 resultsshould be indicated and distinguished clearly frem abrence ¢f data.

Illustrations: Line drawings should be made with Indian ink on white drawing parer preferably
art paper. The lettering should be in pencil. For satisfactory rerroducticn, giarks and line
drawings should be at least twice the printed size. Photographs must ke on glossy paper and
contrasty; twe copies should be sent,

Abbreviations of the titles of all scientific periodicals should stricily confeim to those cited in the
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