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Phospholipids from thigh and breast muscles stored at 4° and -10°C were fractionated by thin layer chromatography.

Breast muscle had more phospholipid than thigh muscle.
the predominant phospholipids.

Phosphatidyl choline and phosphatidyl ethanolamine were

Presence of lysophosphatidyl ethanolamine fraction was noted in lipid of broiler.

Cooking and storage decreased ail the phospholipids with simultaneous increase of free fatty acids and TBA values,
The rate of decrease in phospholipid was more at 4°C than at -10°C of storage.

Phospholipids play an important role in controlling
the quality of poultry meat. Cooking of broiler in ol
and storage at various temperatures are known to
cause the breakdown of phospholipidsl-3. Differences
in total phospholipid content of thigh and breast
muscles have heen reported4, but detailed phospholipid
composition has not been studied separately in the two
muscles. In the present investigation, the fractions of
phospholipids from thigh and breast muscles of broiler
were estimated and the changes occurring in phospho-
lipids and thiobarbituric acid (TBA) values due to
cooking with steam under pressure and storage at
4° and -10°C for various periods were studied.

Materials and Methods

Experimental method followed was as described in
an earlier paper.5 Samples were taken in triplicate for
estimation of phospholipids, free fatty acids (FFA)
and TBA values. Thin layer chromatography (TLC)
of the samples was carried out on Silica gel G
plates (250p thickness) using the solvent system —
chloroform :methanol : 7M ammonium hydroxide in
the ratio of 115:45:7.5 (VIVIV)6. The phospholipid
spots were identified by comparing their Ry values with
authentic standard co-chromatographed with each run.
The procedure of Bartlett7 as modified by Marinetti8
was used for the estimation of phospholipid phosphorus.
FFA were estimated colorimetrically according to the
method of Duncombe9. For estimation of TBA value,
methods of Tarlandgis et al.N>and Holland1l were
followed. .

Results and Discussion

Values of total lipid and phospholipid contents in
the thigh and breast muscles are presented in Table 1.

1

Phospholipd content in breast muscle was more than
in the thigh muscle. The variance between muscles was
significant (P < 0.01).  Phospholipid contents when
expressed as percentage of total lipid, were 60 and
45 in Dbreast and thigh muscles respectively. Similar
values for total phospholipids in fresh muscles of broiler
were reported34,12.  Phospholipid content in breast
muscle was higher as compared to that in thigh
muscled, 2. A greater proportion of phospholipd in
breast as compared to thigh muscle suggested that the
level of phospholipid is inversely related to the level of
total lipid13,

Cooking decreased the total phospholipid content
in both breast and thigh muscles (Table 1). This was in
agreement with the previous reports in poultry2 and
beefld. The loss of phospholipids on cooking could be
due to their hydrolysis as suggested by Lee and Dawson2.

During storage at 4° and -10°C, the phospholipid
contents of thigh and breast tissues decreased and the
FFA increased (Table 2). Lypolysis of phospholipids
and formation of FFA during frozen storage was re-
ported in poultryl beefls and fish1617. Fishwick18
observed that lipases and phospholipases were active
in turkey muscle stored at -10° and -20°C. Cooking of
cod fillet for 30 min at 100°C did not result in any
appreciable loss of phospholipase activityld. In the
present study, meat was cooked at a higher temperature
(122°C) and pressure (1.1 kg/cm2) for 8 min. Whether
the loss of phospholipids on storage in cooked
sample in the present experiment was due to action of
residual phospholipases or to the non-enzymatic oxida-
tion of lipid, is not certain since no enzyme assay was
carried out.

The total phospholipids of thigh and breast muscles
were fractionated on TLC into phosphatidyl inositol (PI),
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Table 1. total lipids* and phospholipids* of raw and cooked broiler meats during storage

Thigh Breast
Storage Stor_agde Raw Cooked Raw Cooked

erio . . -
E)days) Total lipid Phospholipid Total lipid Phospholipid Total lipid Phospholipid Total lipid Phospholipid

0 2071 9.47 21.82 8.85 17.98 10.96 2051 1031

£0.43 t 020 t 020 £0.06 £0.49 £0.05 =0.24 £0.29

3 2114 8.81 22.26 8.07 18.62 1113 20.38 8.93

£0.40 £0.30 £0.52 £0.43 £0.23 £0.24 £0.48 $0.41

6 21.44 1.57 22.05 6.90 19.20 9.9 20.74 8@

£0.85 $0.49 £0.57 t 020 t 066 £0.13 t 100 £0.59

9 23.80 5.66 22.05 4.90 19.18 6.78 2440 5.93

+1.28 £0.38 £0.51 £0.17 £0.50 $0.38 £0.43 £0.19

0 23.48 8.46 25,66 5.86 20.59 1087 24.20 10.30

£0.60 +0.43 t 02 £0.93 £0.31 £0.31 £0.24 £0.19

60 2143 131 25.52 5.87 21.24 9.96 22.42 8.82

£0.80 £0.37 £0.25 £0.33 £0.58 £0.18 +1.49 £0.24

90 24.36 5.85 25.48 511 23.21 9.25 23.29 6.50

£0.67 £0.31 £0.80 £0.13 £0.46 £0.43 £1.15 t 02

*mglg of wet tissues.

Table 2.
Storage  Storage

temp. period
(°'C)  (days)
4 0

* 3

6

» 9
-10 0
60

90

changes in free fatt

DURING ST
Thigh

Raw

0.623
+0.027

0.830
o
1217
+0.124

1.627
+0.050

1.983
+0.170

1.990
+0.399

2.667
+0.017

*mglg of wet tissues.

Cooked

0327
t 0012

0.387
t 0012

0.697
+0.009

0.787
+0.072

1.420
+0.217

1.9557
£0.133

1793
+0.397

acids* in broiler meats

Breast

Raw

0317
+0.042

0.547
+0.044

1.500
+0.064

1573
+0.019

1.187
+0.045

1.533
+0.232

1.693
+0.358

Cooked

0.290
t 0010

0.380
£0.017

0.847
+0.032

0.973
+0.055

0.920
+0.046

1220
+0.089

1193
$0.321

phosphatidyl serine (PS), lysophosphatidyl choline
(LPC), lysophosphatidyl ethanolamine (LPE), sphingo-
myelin (SPH), phosphatidyl choline (PC), phosphatidyl
ethanolamine (PE) and phosphatidic acid (PA). The
averages of different fractions in raw and cooked thigh
muscles of broiler are presented in Tables 3 and 4 respe-
ctively. The averages of phospholipid fractions of raw
and cooked breast muscles are presented in Tables 5
and 6 respectively. PC and PE were the major phospho-
lipid fractions. PC was the highest followed by PE, PA,
LPE, LPC, SPH and PI + PS in a decreasing order.
A significant difference was observed in PC content of
the thigh and breast muscles (P<0.01).

The extent of phospholipid fractions was similar to
those reported in broilerl220. The LPE fraction was
not isolated in broiler muscle by previous workers.
Presence of LPE in beef muscle was observed4. In the
present study the presence of LPE in broiler muscle
has been confirmed by comparing its Ry value with
authentic LPE standard (Sigma) co-chromatographed
along with experimental sample (Fig 1) and ninhydrin
spraying2l.

Cooking decreased all the phospholipids except P U -
PS and LPC which showed increase. These results are
in agreement with those reported by Lee and Dawson2.
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Fig. 1. TLC showing LPE Fraction of Phospholipid in Broiler
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Table 3. changes in phospholipids IN RAW THIGH MEAT OF BROILER DURING STORAGE
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The regression coefficient of different fractions of
phOSphOlI_%Id on storage time. showed a significant
decrease in PC,PE and PA fractions of raw and" cooked
meat stored at 4° and -10°C. In_raw thigh and breast
muscles there was increase in LPC fraction. There was
a significant increase In LPE fraction of all muscles
except In the cooked breast on storage at -10°C. Simi-
lar findiings were also reported by Davidkova and Khanl
Since LPC and_ LPE are the hydrolytic products of PC
and PE respectively2, an incréase of LPC and LPE and
a ecrease of PC and PE ,sugé]es_ted that hydrolysis occur-
red in muscle phospholipid during cookln% and storage.
The rate of hgdrolysmwas greater at 4°C than at -10°C.
Braddgck and Dugan23 also reported that the hydro-
lysis of lipid was affected by factors such as temperature
and oxidation reaction. ~ *

TBA value:  TBA values_in thigh and breast muscles
of broiler are presented in Table 7. Thigh muscle had
3|an|f|cantly {Rﬁher TBA valug than the "breast muscle

<0.05). ° With the help of a meat model system,

ene and Pearson24 showed that the sameles containing
ore total lipid exhibited _higher TBA Value.

TBA value 3|<gn|f|cantly increased_after cooklng both
the muscles (P < 0.01). “A progressive Increase In TBA
value was noticed on' storage. " The Increase was more
In the cooked meat than In the raw meat. The h_|Iqh
TBA values obtained, in the samples from cooked broiler
are in agreement with the values reported_by Greene
and Watts2, and Jacobson and Koehler2o. The marked
increase In TBA value and decrease of phospholipid
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Teble 4. (HANES IN FHCFHOURCS IN GOOKED THCH MEAT @ BROIER DLRING STRCE

W

4
3
, 6
9, 9
10 81
&0
D
*mg g of wet tissues.

PI+PS

0405
40,067

058
+ 0076

0362
10023
0348
+0.005

0138
+0.017

0.116
-0.035

0098
+0.028

LPC

0469
+0018

0574
+0.041

0404
+ 0,046

0390
+ 0026

0.200
+0.031

0233
+ 0014

0202
+0.006

LPE

0252
n004

0242
+0013

0.7%2
+0.029

0363
+0.062

0333
+ 0068

0478
+0.080

0414
+0.058

SPH

0118
+ 0029

0.269
+0.028

0208
+ 0,006

0233
+0012

0315
+0039

0228
+ 0015

019
+ 0015

PC

483
0032

3306
+022

329
+00%9

237
+ 0,068

JALS
+ 0483

286
+0146

2481
+0.048

PE

3464
+0142

2.524
+0.117

1600
+ 004/

08/0
+0012

189
+ 0258

1630
+0.064

1419
+0.025

TAES (HNCES IN FHOFHOLIRCSY. IN RAW BREAST MET (K BROLER DLRING STCRCE

Storage Stora
(i “?
4

o)

-10

3
&0
D

*mg g of wet tissues.

+0021

0338
+0.029

0438
+0.013

0.186
+001

0.366
+ 0,068

058
10.122

0545
10.119

LPC

0278
+ 004

0416
+ 0,084

0433
+0013

0.3%
+ 0076

0,555
+ 0,08

1162
+0.109

1081
+0118

LPE

0436
+0117

0434
+ 0149

0234
+0.037

0.35
+001

071
+0009

1100
+0.039

102
+0.506

H

0210
+ 0,049

0200
+ 0001

0269
+012%

0.3
+ 0023

0641
+0.019

0838
+ 006

0.7
+ 0,048

PC

500)
+0200

5202
+ (161

41%
+ 0016

262
—0.169

4,633
—0.206

4201
+ 004/

3900
+ 0159

PE

3858
+ 0069

38%
+0.033

394
+0.105

2088
10.156

30%8
+0085

1866
+0.024

173
+ 0074

PA

0.069
+ 0013

0.509
-0.019

0274
002/

0299
+ 0,049

0.239
+0.078

033%
+0018

0291
+ 0,007

PA

085
+0.028

0.708
+0.028

0532
+0.0%

0436
+0.039

0619
+0019

0.206
+ 0,006

0192
+0.008
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Table 6- changes IN phospholipids* IN COOKED BREAST MEAT OF BROILER DURING STORAGE
Storage~ Storage
s ;zedgfo PHPS  LIC LE S PC PE PA
°Q yS
4 0 0332 0.3 0413 0.29 479 3412 0.750
¢0.040 ¢0.026 ¢0.086 ¢0.043 ¢0.209 ¢0.530 ¢0.058
’b 3 0.29 0405 032 0.900 4,045 3241 0536
¢0.013 ¢0.011 ¢0.012 ¢0.004 ¢0.207 ¢0.149 ¢0.029
» 6 0298 0212 0611 0443 3820 2124 053%
¢0.006 ¢0.014 ¢0.154 ¢0.077 ¢0.326 ¢0.248 ¢0.028
» 9 0.2% 0.357 0430 0237 28714 1240 0439
¢0.031 ¢0.042 ¢0.060 ¢0.007 ¢0.890 ¢0.040 ¢0.020
10 J 0.3 0379 0626 0.348 4,998 2883 0.709
¢0.054 ¢0.007 ¢0.013 ¢0.038 ¢0.919 ¢0.142 ¢0.033
» 60 0.236 0293 0,556 0282 4.342 2550 0620
¢0.028 ¢0.016 ¢0.037 ¢0.002 ¢0.068 ¢0.117 ¢0.030
n 0 0173 0.216 0407 0.208 3201 1834 0457
¢0.018 ¢0.010 ¢0.025 ¢0.008 ¢0.102 ¢0.059 ¢0.020
*mglg of wet tisste
Tanie 7. cnanoes in tha (mg matonarasnyassiooos or neae) |l COOKEQ Meat, observed. in the present investigation,
VALUES IN RAW AND COOKED BROILER MEAT DURING STORAGE {ndmatfed hthathC?okhng Ean?th%aivedcafli!ggglotr?eofgxtlodt%i
lon of phospholipid. 0l1pi n of tot:
orae %et(%?d _Faw Cooked i s regpongible for_oxigalve deerioration. I
)  Thigh Breat Thigh Breast  cOoked turkeyZ and pork2 Total phogpholipd and
especially PE"exerted more prooxidant effect than PC
0 030 030 083 073 n'cooked meat2 The rate of reduction of PE was more
¢0.025  ¢0.006 ¢0.009 ¢0.047 than PC in cooked broiler stored at hoth temperatures.
s se S e e
Ay S S S most important phospholipi |
002 002 0078 0009  piddatiof of I|p?d i pm?ltry mea
6 130 0997 1983 1067
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Effect of Cooking and Storage on

Broiler and Quail

N. Sharma, B N. Kowale and H B Joshi
12&ndla Veterinary Research Institute,

Division of Livestock Products Technolo

|zatnagar-24 2

Manuscript received 7Apr|l ].981, revised 2/ July 1%L

Neutral Lipids in

Neutral lipid composition of the thigh and hreast muscles and changes in neutral lipids of raw and cooked broiler
and quail meat stored at 4° and -10°C were studied.  Total glyceride content in the thigh muscle was significantly
greater than in the breast muscle in the two species. ~ Cooking and storage caused an increase in the total glyceride
content in the thigh and breast muscles. A significant increase of mono- and di-glycerides and a decrease of tri-
glycerides occurred during cooking and storage.  Changes in neutral lipid and its fractions were more at 4° than

at -10°C of storage.
e e e e
ractlcaj cilnfor V\%Uon I avalla eonl comBP-
sitjon of quail meat which is amm EP arl asﬁag
dgrlr%:ag | or%n((j)F1 bmlltehre g § ?%meaqea]negtrﬂjanges
%1 élue to co0 ?(lng an %orage are reported.

Materials and Methods

e]venty eight broilers of 8 weeks of age and 78Ta]dult
ﬁua| %roﬂturmxaoturnlu pénica) WeIE %QSS ?3/
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rred m t bes. For eIut|n di- and n Cookin ificantly increased the total nde
ycen(ﬁelz s 110 R}ente n%s u10 0 I?re Pjtexane ﬁecnr eear;tes%] ab%rtto U Xle f%gat ler,_but sgﬁceeeltn
re.siml arIP/e racted Eut cp %e%eramp con ents 0 th|gtt andr\t)reast uscles o r0|
ractions were (? dln novvn vo ume o r0- cant Increase etos g% mcreasevgas ore
orm and - glycer egycero wias  estimated?, Ipt rrgwtgt asmuscSCI é41 01025 %énr%a{aer rtt?:reas
Results and Discussion In tota ij%ﬂ e C ent due {0 storage was 0 sen/eg
The avere[t%e fotal 0qnycer e C0 tent of broiler and In coQ ﬁ) breast musclg
ractl ViZ, m ’F f (Mcent%es t)n the @ 037+012>J etotil @Ice e ontents Incre
and nthe breas raw and €0 I@gan nttulsre%so 8 gm Ut the ateo In-
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tﬂ r%y dpn %Ies Eaﬁ % %lng
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of totaI Ipic per-gram of tissue { cende ons, , the ro ortion of
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TalE I, NJTRAL LIAD GOVRCHITION IN THGH MSIE OF BROLER
Glycerides in raw muscle Glyceries in cooked muscle
Stor, Stor, otal yc. Di Trigl Monoglhye. — Diglye. — Triglyc.
S’ﬁe a%e L WYC %c QYC h& NoglY rgly ( &Jtyc
4 984 0.67 1% 9749 068 228 9733
—0.39 013 ¢0.09 0.06 019 -OP ¢0.31 —0.02
3 0n 0.72 214 9717 1304 0.66 203 97371
+ 056 030 2 ¢0.49 ¢0.96 ¢0.04 ¢0.15 ¢0.10
6 1197 228 RVl 957 1310 n 4.3 R397
¢1.14 0271 ;041 059 0 4011 ¢0.09  ¢0.20
9 156 4.0 6.16 89.64 I 223 RV 9%.35
¢1.02 ¢0.06 ¢0.29 ¢0.32 -0.70 019  ¢0.04 —0.17
-10 P2 0.38 18 978 1769 0.62 204 97.34

016 (004 011 ¢0.15 092 (004 08  ¢0.04

%

0 13 1@ 260 ®N 8 2 3B Ul
047 018 018 025 030 024 00 —04

0

10 2% 431 271 1781 300 39 BH
¢0.63 013 0.1/ ¢0.34 04 020 017 (035

Mono-, di-and triglycerides are expressed as percentage of total glycericks.
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Table 2.

T(ota/l
m
tlss%g)
6.13
+0.27

6.47
£0.30

1.02
+0.69

10.08

+0.88

8.12

£0.45

9.19
£0.63

1163
+1.30

Table 3. neutral lipid

Glycerides in raw muscle

Iotal Mono
m

tlssge?

2456

+2.00

1921
+1.13

21.89
$0.67

30.60
+3.39

3136
0.82

21.88

+1.46

2499
£0.67

More%lyc. Di?(%v)c.

134

+0.10

2.39

+0.11

2.39

+0.11

320
+0.09

240
£0.06

361

+0.02

481
+0.52

0.75
£0.17

0.89
£0.45

2.26
+0.46

421

+0.11

2.46

+0.68

155
£0.28

395
£0.28

240
£0.18

339
£0.15

345

+0.21

390

+0.12

337
0.09

403
£0.07

538
£0.85

composition in

182
+0.14

2.2
$0.33

352
+0.46

6.34
£0.07

34

+1.10

2.84
£0.13

2.84
£0.13

Tr(ig/olgc.

96.26
+0.08

94.31
$0.17

94.23
$0.14

92.9
0.26

94.23
£0.07

92.36
£0.05

89.62
$1.37

( 0/3ch. D&g/l(}/c. Tri(%l)é)c.

97.93
0.03

96.90
$0.72

94.21

+0.88

93.83
447

911
+1.78

95.62
+0.40

93.62
£0.40

Tot?I
e

9.39
0.53

10.54
+0.74

11.33
+1.56

1291
$0.42

12.26
+0.49

1179
+1.34

1508
$0.91

{ote}l
m

tlss%g)
2042
+3.67

24.18
t1.74

24.12

+1.86

25.28
+0.74

19.83
1247

23.39
+1.14

24.52
+1.46

Mono

neutral LIPID COMPOSITION IN BREAST MUSCLE OF BROILER

Glycerides in raw muscle

(%%ch.

167 1

+0.20

261
+0.30

291
£0.30

314
£0.07

361

+0.01

4.34
£0.13

4.34
£0.13

thigh MUSCLE OF QUAIL

Glycerides in cooked muscle

Mo?%lyc. D&%c. Tr(i%c.

0.75

+0.20

0.69
£0.03

L
0.16

2.3
$0.27

2.56
+0.74

183
£0.03

2.83
£0.03

Glycerides in cooked muscle

Dé%c.

245
0.38

489
+0.76

5.19
0.67

5%
+0.46

391
+0.09

480
+0.36

480
10.36

2.2
+0.54

190
0.13

4.38
£0.13

342
10.06

322

+0.68

2.9
$0.52

3482

+0.02

Tr(i%/c.

95.88
$0.57

92.50
0.16

90.92
+0.44

90.92
+0.44

9248

+0.10

90.86
£0.24

90.86
10.24

91.30
10.03

9741
£0.16

93.86
0.29

94.23

+0.21

94.22
11.42

95.25
£0.55

93.75
£0.05
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Table 4. neutral lipid composition in breast muscle of quail
Glycerides in raw muscle Glycerides in cooked muscle

Storage  Storage Total  Monoglyc. ~ Diglyc.  Triglyc. Total ~ Monoglyc.  Diglyc. Tri%l)/c.
temp. eriod mg/ % % 09 (g (ﬁ g <Y
(°(§ F()days) tgssge% ( (3 ( 0)y ( Oy t|gs§e? ) (% ) )

4 0 6.17 1.39 231 96.30 12.00 183 282 95.36

£0.54 £0.15 £0.27 1 0.12 £1.19 £0.18 021 £0.39

. 3 10.56 2.28 34 94.29 1352 183 293 95.25

+3.37 t 0.02 10.24 ton +1.08 +0.49 t 120 +1.69

- 6 12.03 316 385 92.99 1578 32 5.12 91.08

£0.17 £0.13 £0.19 10.32 £0.58 1001 £0.70 £0.71

- 9 115 5.84 6.94 87.23 nu 4.86 4.0 90.95

$0.78 10.02 10.14 $0.15 o1 10.72 $0.60 $0.39

10 3 1352 3.06 467 9227 16.15 303 342 93.56

£5.90 £0.31 t o021 +1.09 £1.25 £0.59 £0.59 +1.18

o 60 8.53 362 398 92.39 18.86 3% 437 91.69

1.244 £0.03 012 £0.08 to 0.36 0.63 £0.99

90 10.09 392 399 92.09 20.65 37 4.34 91.91

£2.42 £0.03 o1 £0.08 +1.18 £0.14 0.64 £0.50

Mono-, di-and tri-glycerides are expressed as percentage of total glycerides.

%cherides. This finding is in agreement with Gunstone8.  References

ignificantly higher contents of rr.onoglycerides observ-
ed in breast muscle of broiler and quail as compared
to those in thigh muscles were not in agreement with the
results of Marion and Woodrool2 who did not find
significant difference in monoglyceride content of thigh
and breast muscles in broiler. In white sucker fish
significantly greater mono%cherlde content has been
reported in white than in the dark muscle.9 _

Redgressmr] coefficients of fractions of glyceride
on diglycerides increased in both raw and cooked
thigh and breast muscles. A significant increase of
mono- and dl-?lycerld_es associated with decrease of
triglyceride due to cooking and storage could be due to
the hydro%_lls of triglyceride to mono- and di-
glycerides10 . N

A comparison of regression ccefficients of total %Iy-
ceride and its fractions at 4° and -10°C revealed that
the values at 4°C were greater than those at -10°C.
Similar results were observed in quails. This suggested
that the frozen storage of muscles caused less change
in neutral lipid and its fractions than storage at refrige-
ration temperature.
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Aldrin EC was sprayed on the ridges and foliage of potato plant at the rate of 1.75, 2.00, 2.25 and 250 kg active
ingredient per hectare 25 days after planting (single spray) and repeating after 25 days after the first spray (double
spray) at the same doses to control cut worms (Agrotis spp.). In unpeeled and unwashed potatoes, the residues of aldrin

and dieldrin persisted above the tolerance limit of 0.1 ppm.

Peeling followed by washing or boiling and peeling of

such potatoes removed the toxicants to a considerable extent, but failed to remove the toxicants completely.

Agrotis segetum (Schiff.) and A. ipsilon (Hfn.) are
serious pests of potato crops in India. These insects
have been reported to cause about 40 per cent loss in
the crop yieldL2. Several contact insecticides like aldrin,
heptachlor, toxaphene and DDT+pyrethrum in dust
formulation; carbaryl as bait and chlorfenvinphos in
granular formulation were found effective against potato
cutworms in varying degrees'3. Spraying of aldrin EC
on crop foliage and drenching of ridges was also found
effective against potato cutwormsd.  Earlier studies
indicated that soil application of aldrin dust at the time
of planting of potato crop was unsafe as residues from
the treated crop persisted above the tolerance limit for a
long time7. Since no information is available on the
residue levels in the tubers harvested from the crop
where aldrin EC was applied as foliar spray and
drenching the soil surface, these studies were carried
out and the results are reported in this paper.

Materials and Methods

“Field experiments in randomised block design with
nine quadruplicated treatments were conducted in
fields where no chlorinated soil insecticide was applied
during the last 5 years. Potato variety ‘Kufri Chandra-
mukhi’ was used and the experiment was done during
autumn of 1978-79 at Central Potato Research Station,
Jullundur, Puryab. Each plot (3.0x4.0m) had 5 rows
each having 16 plants. The space between plants was
25 ¢cm within the rows, and 60 cm between rows. The
agronomic practices recommended for the cultivation of
potatoes in the region were followed.

Aldrin EC was sprayed at the rate of 1.75, 2.00, 2.25
and 2.5 kg a.i./ha in two different sets. In the first set,

single spra;yingZ with the above dosages of aldrin EC
(dissolved in 1250 1 of water) was given on the foliage
and ridges of potato plants after 25 dalys of planting.
In the second set two sprayings, one after 25 days of
planting and the second after 25 days of the first spray
were given. Both foliage and ridges were sprayed uni-
formly, Control plots were sprayed with water.

The average maximum and minimum temperatures
were 23.4°C and 9.0°C, respectively, while average
relative humidity was 78.8 Fer cent during the experimen-
tal period. Total rainfall during the crop season was
12 mm. The experimental plots were irrigated 10 times.

Potato tubers (6.0 kg each) corresponding to each
treatment and replicates were collected at harvest i.e.
after 100 days of planting for determining aldrin and
dieldrin residues.

First analysis was done soon after harvest and the
other two were made 30 and 60 days after harvest when
they were stored in jute bags under local storage condi-
tions (temperature ranged from 10 to 28°C). Residues
were determined in (i) unpeeled and unwashed raw pota-
toes; (/1) peeled, cut and washed (tap water washing for 2
min) potatoes, and (Hi) washed (unpeeled potatoes) (for
2 min) boiled, peeled ptatoes. The residues were also
determined in hoiled water. Extraction procedures
adopted by Dewan et al8 Awasthi et al9. and Misra
et als. were followed for extracting the residues,

Five hundred ?_rams of potatoes from each set of each
treatment in replicate, were cut into small pieces. After
mixing, 100 g pieces were stripped with 200 ml of solvent
Smlxture of n-hexane and |soproprl_alcoh_ol in the ratio

1) for one hour. Residue level in boiled water was
also determined by taking 100 ml of water followed by

- Stion of Entomolgy, Central Potato Research Station, Jullimdur-144003.
f + Civison of Agricultural Chemicals, Indian Agricultural Research Institute, Delhi-110 012

1



12 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, voL. 19, jansres. 1982

stripping with equal quantity (100 ml) of solvent mix-
ture, described above, for one hour.

For the analysis of aldrin and dieldrin residues, known
volume of extracts were cleaned up bg the method of
Misra et al5. The elution was done Dy extra pure n-
hexane (washed with 5 per cent sulphuric acid and distil-
led over silver nitrate). The eluate was then made up to
a known volume and the insecticidal residues were
estimated by GLC5 using column OV-1 at inlet
temperature of 225°C and detector temperature of
éSOIdC" in an electron capture detector for aldrin and

jeldrin.

Results and Discussion

The data on residues of aldrin and dieldrin on/in (i)
unpeeled, unwashed raw potatoes; (») peeled, washed
but unboiled potatoes; (Hi) washed, boiled, peeled
potatoes and (iv) the water in which washed potatoes
were boiled, are presented in Table 1 and 2.
~Single spraying set: It is ev dent from the data of
single spray treatment (Table 1) that the residues of
aldrin persisted above the tolerance limitlof 0.1 ppm.
in the unpeeled and unwashed potato tubers not only
at harvest, but also after one month of their storage at
all dosages. However, the aldrin residue levels gradually
decreased with increase in storage period. After two
months of storage its residue was helow the tolerance
limit in the lower dosages (1.75 and 2.0 k% a.i/ha),
but they were above the tolerance limit in the higher

Table 1. al

e %

s)  spray

and dieldrin

2

(kg a1/na)

reaidues® in pot

Unpeeled, urwashed

At harvest [} INE) 018 028
200 02 033
225 023 03
250 023 041
3 106 15 012 019
20 04 024
225 04 023
250 015 0
60 1% Lh 008 055
200 008 02
22 ol 0
250 013 023

Aldrin - Dieldrin*

dosages.  Besides aldrin, high quantities of dieldrin
were also detected in these tubers at harvest time,

Although dieldrin residues also decreased gradually
after some period of storage, yet these were above the
tolerance limit of 0.1 ppm even after two months of
storage. _ _

Peeling and washln? of potatoes co_n3|der_abl?1/ reduced
the residues of both aldrin and dieldrin on/in the tubers.
As a result of these processes, aldrin residues in the
tubers even soon after harvest and before storage were
found below the tolerance limit in all the dosages. The
quantities of aldrin residues at that time ranged from
0.05 to 0.09 ppm in these dosages. After storage for
one month, residues of aldrin were not detectable in the
Beeled and washed potato at first two the lower dosages

ut their quantities ranged from 0.04-0.06 ppm at the
higher dosages. Dieldrin residues in peeled and washed
potatoes were found above the tolerance limit only in
the higher dosages (2.25 and 2.50 kg a.1./ha) when
analysed soon after harvest, The residue levels in the
2.25" kg a.i./ha treatment dissipated below the tolerance
limit after one month of storage. No detectable residues
of aldrin or dieldrin from peeled, washed but unboiled
potato tuberswere observed after two months of storage
in all the dosa?es.

Cooking water of the freshly harvested potatoes also
contained the residues. Aldrin residues were not detec-
table in the lowest dose; but were detected below the
tolerance limit in the next two dosages (2.00 and 2.25

single spra tre n with aldrin ec

Resicues (ppm) in tubers from rs)ier(ligle Spray treatrment

Pecled, washed WS lled and  Boiled water extract

pee
Aldrin  Dieldrin*  Aldrin  Dieldrin*  Aldrin  Dieldrin*
005 006 ND ND ND 0.05
006 009 003 007 007 ol
009 013 003 007 007 on
009 013 003 007 01 017
ND 0.04 ND ND ND ND
ND ) § » »
004 006 . § » )
0.06 011 y . . 0.05
ND ND ND ND ND ND
t1 ft n »

»

 Dielcrin was calculated from converting aldrin. ~ “Average of four replications. ~ N.D.-Not detectable
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Table 2. aldrin and dieldrin residues in potatoes

re

Residues (ppm) from double spray treatrment

sulting from double spray treatment

with aldrin ec

ling  Days after AldrinEC dose i i
ot é?agr) S%gs%] A}Lg ;a .f/%a? Unpeeled, unneshed  Peeled, vies V\/ashedﬁeetioeged and Boiled water extract
WY Ry Adin Diedin* Adrin Diedrint Aldrin Diedin®  Aldrin - Diedrin
At hanveg 5 1B 03 0% 0B 03 ND 0B 00 0u
200 0 04 0 0y 0® 0B 0B 0F
2% 03 046 0B 0 0B 00 0B 0N
250 03 047 06 oA 0B 0w 0y 0A
C), 20 15 03 03 ND 08 ND ND ND 00
200 08 08 . 08 . . 065 00
2% 07 08 0o o1 06 00
25) 02 0® 0w o0 . . 06 00
G m 1B 08 01 ND N ND ND ND ND
200 0u 02 » 004 »
2% o3 0’ . . L
25) 03 03 08 0 »

4 Dieldkin resulted from the conversion of aldrin to dieldrin.

kg a.i./ha% and above the tolerance limit %).1 ppm)
in the highest dose. Dieldrin residues were below the
tolerance limit only in the lowest dose. Residues of
these toxicants were not detected in the water used for
cooking the potato tubers stored for one month except
for the recovery of 0.05 ppm dieldrin from the highest
dose (2.50 kg a.i./ha). Further, dieldrin residues were
invariably more than those of aldrin residues in potatoes
as well as in the water used for cooking the tubers.

Double spray: It is ag arent from the data of double
spray treatments (Table ;) that the quantities of dieldrin
residues were invariably more than those of aldrin
residues in the potato ‘tubers collected from treated
fields and the trend of dissipation of residues of both the
toxicants was almost similar to that in the single spray
treatment.  The residues of aldrin and dieldrin were
above the tolerance limit on/in unwashed and unpegled
raw potatoes even after storage for 2 months exceﬁt
in the lowest dose where aldrin residues were below the
tolerance limit. .

Although peeling and washing of harvested raw
Iootatoes brought down aldrin and dieldrin residue
evels to a considerable extent, but not below the toler-
ance limit except in the lowest dose 61.75 kg a../ha
spray) where the aldrin level was 0.08 ppm.” When
stored for one month the residue levels were undetec-
table at lower levels but were 0.11 and 0.13 ppm at 2.25
and 2.50 kg a.i. aldrin/ha/spray treatment, respectively.

t Aerag of four replications.  N.D.:  Not detectable

As in single spray treatment washing or boiling
followed by peeling of potatoes resulted in eliminating
aldrin and dieldrin on/in double spray treatment also.
These further brought down these “toxicants below
the tolerance level even in fresh potatoes and below
the detectability levels in one month and two month
stored Potatoes. Analyses of the cooking water showed,
that both these toxicants passed into water from potatoes
during boiling. Both the toxicants were within tolerance
limits in cooking water resulting from boiling one month
stored potatoes; but the boiling water obtained from
2-month stored potatoes contained practically no
toxicants. o .

Aldrin and dieldrin residues resulting from dust
formulation of aldrin had already been reported b
various workers>?.  According to Singh and Kalrab,
aldrin and dieldrin residues were above the tolerance
limit in potatoes harvested 3 months later from aldrin
treated 52 kg a.i./ha) plots. Similarly Attri et a/7, had
observed that apﬁllcat!on of 5 per cent aldrin dust
@ 25 kg/ha to the soil before planting the potatoes
resulted in combined residues of aldrin and dieldrin as
0.8-1.0 pi)m in the tubers at harvest. Further, they stated
that total residues in peel, pulp or whole potatoes were
higher than the official tolerance level of 0.1 ppm.

he present data also revealed that foliar application
and drenching the ridges with aldrin EC would be risky,
when freshly harvested potatoes from these fields are
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{0 be consymed. Thoug peelln%followed by wash- 2 Nirula, K K, |nS€Ct36(18J COEM of Agrotis vpsilon Roott,
ing and. (11) washing, Boiling and then peeling. of such 3 Indizn Potato J g e, K. D, and Bist B, S,
contaminated Potatoes have eliminated the residues of 3 ChEda ¥ K cont'r%rlaogf e A onsanspp Festing
aldrin and dieldrin to a considerable extent, even then, otato crop pesm,desajfég

these failed to remove completely both the_ toxicants Rizvi, 3 M. A and Chandla, V. K Insectladal coitrol of
from freshly harvested potatoes In conclusmn foliar G grotls Sp. |n potatoes; Indian J. P Prot,
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Insecticidal Residue in Vegetables Obtained from
Soil Treated with Hexachlorocyclohexane
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The study deals with the extent to which the vegetables pick-up the toxic residue when grown on soil treated with
hexachlorocyclohexane (HCH). ~ The chemical has been detected in the edible portions of the crops, the concen-
trations being dependent on the crop and the insecticide level in the soil.  Coriander absorbed highest amount of
residue. The order of HCH uptake by the test plants was: coriander, amaranthus, carrot, knol-khol, chilly,
cucumber and tomatoes in decreasing trend. The level of insecticide in the tisse of the same plant has not been
in direct proportion to the concentration of the insecticide in the soil. Disappearance of HCH has been faster
from the soil under the crop cover of coriander.  Generally, the residue level did not exceed the tolerance limits
established for human consumption.

Pesticides are increasingly _used. in- agriculture to ﬁueh éareas may take up pesticides and pose health

maintain hlgh yields. Irrespective of the mode of appli-  hazards

catlon thesg agrochemicals et accumulated in the Soil Foods often carry organochlorine residues that are

ue to several ecologlcal factors. These residues are transfocated from the soil. . One method to overcome

|c ed up by the succee mg crops and cause phyto-  this Is, identifying plants which do not PICk up residues
|C|t|>/l ence food E)ro uction on contaminated  from soil. Thougih Information is available.on the fate

solls, fequires Intensive study because crops grown In of pesticides in plants, there is very scanty information
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about the relative ability. of food crops to translocate
and transfer pesticide. residues to the consumer?. This
communication describes the results of an exploratory
stud;{ conducted by growing, a few vegetable crops o
soil treated with the ‘InsectiCide, he_xachlo,roq{clohex_ane
H(f‘_H) and quantrfying the residues In the edible
portions.

Materials and Methods

Field studies; Field trials were conducted in the
experimental plots of the laboratory measuring 3m x
1m, in red sandy |oam soil. Usually, at the recommended
agricultural application rate, HCH creates soil concen-
tration of 10 ppm or less. ~ Therefore, for the present
study concentrations were chosen both at higher and
lower than this level. _Technical HCH powder (obtained
from MICO Farm Chemicals, Madras; Composition:
alfha-lsomer:YO per cent: beta=1.5 per cent; gamma=
125 per cent; and delta—35 per cent} Was dusted
uniformly on the soil at the rate of0, 5, 10 and 25 kg
ha, and (Ploughed Into the soil. Each treatment was
replicated 3 times. Five 3 inch cores of soil samples
were immediately taken at random from each Flot and
ooled for analysis, On completion of the final harvest
€N daysl), soil samples were again faken to determine the
esidue [evels in the soil. Végetable seeds of coriander
amaranthus, carrot, knol-khol, chilly, cucumber and
tomato were purchased from the local horticultyral
department and were sown in rows and watered reqular-
ly. Harvest dates of these vegetables.varied depending
on the time of maturing of the specific crop. Amaran-
thus and coriander which are consumed as greens were
harvested at the end of 6 weeks. Concentration of the
test chemical was estimated in the edible parts of each
vegetabl.e . .

Pesticide extraction:  Soil samples collected were
mixed, air-dried, passed through 2 mm sieve and extract-
ed with a mixture of n-hexané and acetone (4:1) for 60
min on a rotary shaker. Hexane Iager was separated
and the soil was once again extracted. Pooled hexane
layer was dried on anhgdrous sodium sulphate, con-
céntrated _an? stored at 5°C until taken for analysis.

Insecticidal residue from edible parts of the vegietab_les
were extracted immediately after harvest by bendlng

00 %_of the sample in 200 il of acetonitrile.” Macerat
was Tiltered and washed twice with 50 ml of the above
solvent.. The insecticide was then transferred to hexane
by partitioning. Hexane extract was_further processed
85 (escribed Tarher. Extract? from s?n as Well as edible
tissues were cleaned upon  tlorisil colymn as described3
The eluates were dried, residues were dissolved in known
volume of acetone and analysed bg 0as chrom_ator%rpahy.

Residue analysis: Identification™ of the isomers of

HCH was hased upon Ry values and quantities wereJ

15

calculated by relating peak areas to those of standards
analysed on the same day, The gas chromatograph
used” was Varlan-Aerograph series "1400 (USA) Titted
with electron capture detector with tritium foil. The
spiral metal column (6ft X1/8 in |.d3 Was I;[J)acked with

per cent OV-17 coated on chromosorb-W (60-80
mesh). The operating conditions were: column tempe-
raturé 160°C, detector temPeratur_e 200°C; injection
part temrﬂerature_ 190°C; attenuation=16 and” range
100 The carrier gas was ,orepurnﬁed nitrogen maim-
tained at a flow rate ‘of 30 m CPer minute. Under these
conditions, Ry values obtained for alpha, gamma, beta
and _deltaisomers were 3.2; 4.2; 51 and 5.9 min res-
pectively. Values from control samples, though negli-
gible were deducted and_the sum total of 4 isomers were
Shown in Fig 1and 2. Tne method used for extraction
of HCH gave recoveries above 90 per cent from soil
and fE)Iant tissues,

After GLC analysis, concentrated extracts were
applied on silica gel TLC plates, developed with n-
hexane and dried _chromatograms were sprayed with
1 per cent ortho-toliding in aCetone. By comparing the

0-500 ® amaranthus

B .
O coriander
ocarrot
& knol-khol
A chilly
x cucumber
o tomato
: 0'375)-
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10 25
HCH applied to soil (PPM)

Fig. 1. Residues in, edible parts of the vegetables grown on
soil containing graded concentrations of HCH (ppm)
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the vefgetable characteristics such as appearance
taste of the vegetable Sraw and cooked) and general
acceptability. All vegetables used for the study were
cooked in a pressure Vessel for 10 min and given for
tasting with or without salt. Evaluation of these para-
meterS was done using a four point scale of excellent-4;
good-3; fair-2 and poor-1.

Results

Residue in edible parts of vegetables: Quantitative
recovery of HCH from the edible parts of the plants
are shown in F|g 1(Total of 4 1somers). In general, the
amount recoverad was less than 1 ppm; although there
appears much variation hetween the species. Vegetables
?r,own in high pesticide contaminated soil always con-
ained more'residue hut the levels were not proportio-
nate to the dose applied. In the case of chilly, 0,005,
0.043, and 0.060 pgm of pesticides were recovered from
the fruits harvested from plots treated with 5, 10and 25
ppm HCH res[l)ectlvel . Corresponding values for cori-
ander were 0.198, 0.303 and 0.450 ppm.  Among the
Crops grown, tomato contained minimum residue while
corjander the maximum. It is therefore, surmised that
fruits contain comparatively less HCH and  leafy
vegetables (amaranthus and “coriander) contain more
residue and' the tubers, in between these two.

|Somer pattern:  Hexaghlorocyclohexane consists of
4 major Isomers, of which Qn,%/ gamma-HCH (also
known as lindane) is the insecticidal component. Other

relative Ry values with the authentic samples, identifi- ~ isomers are_ undesirable as they have either il or negli-
cation of the Isomers was confirmed.

QOrganoleptic study: Twenty-five employees of the are however, more concerned about isomers other fhan
CFTRI drawn from“different Categories were explained the gamma, because alpha-isomer forms bulk of the

gible insecticidal activity. Environmental toxirclolog%sts

Table 1. residues of different isomers in edible parts of vegetables grown on plots treated with hch*

10 kgha % kgha

Vegetahle ﬂ&rﬁ‘ %Sﬂ;g/haﬁ@ﬁ
Tomato Tr Tr Tr
Chilly T 000 Tr
Cocuroer 000 0016  Tr
Knokhol 0000  Tr 0008
Carrot 0006 0013 0067
Amaranthus 0014 0010 002
Coriancer 0112 0009  0.074

e

Tr
0.003
Tr
0.006
0.004
Tr
0.003

LG VI e o L G

Tr
Tr

002

0.003
0.002
019

Tr T 0012 T Tr T 0020
005 0015 003 T 005 0020 0015

- — — 0002 000 0002 0008
0003 0015 0019 004 0020 003 0043
0050 0050 0008 004 0070 0106 0040
0048 000 Tr 0245 0065 0164 0003
001 00% 0007 0259 0031 0143 0018

calculated on fresh weight besis and is average of 3 replications,

r- Trace < 0.001

ppm

Control samples contained traces of isomers and the values are deducted.
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Table 2. residual hch in soil treated with different levels of hch*

1 aken 5 kg/ha 10 kg/ha 25 kg/ha

L T T T T
Tomato 0200 0206 065 0400 Tr 0408 120 030 120 080 0% 020
Chilly Tr 035 060 Tr 0420 030 060 030 040 1245 130 1190
Coumber ~ Tr 0106 04056 0040 — — — — Tr 0310 060 Tr
Kokl Tr 0110 0415 01056 Tr 045 112 0380 1060 2150 1655 100
Carrot 0115 0315 050 0106 0106 0410 0655 060 245 060 115 045
Amaranthus  Tr 0510 0706 0265 0310 045 1160 0106 04% 0406 110 00%
Coriancer ~ Tr Tr 038 Tr 002 0106 035 009 009% 1080 145 0406
Control Tr Tr Tr Tr Tr Tr Tr T Tr Tr Tr

pom po@IO reSpective \9.'

technical product (170 per cent),  beta-isomer is known
to accumulate in tissues with ‘high lipid content, and
also_possesses high mammalian toxicity and delta-HCH
IS hlghlyrtoxm t0 both higher plants”and micro-orga-
nisms. “Therefore, quality and quantity of these isomers
In the edible Portlon of the plant is important. Table
1?|ves the pattern of isomers recovered front the edible
parts of the plants. o _
Corignder and amaranthus contained isomers in the
order alpha > heta > gamma > delta, The content of
alpha 1somer was 0.2 ppm and delta Isomer in traces.
Knol-khol and carrot gubers) containeg hlgh beta-HCH
decreasing to traces of alpha-isomer. Whereas tomato,
chilly and” cucumber (fruits) contained more of gamma-

Tr
O e i 4
B3 e 5

isomer followed by beta-, delta- and traces of alpha-
1SOmeYs.

Soll resigue:  Residue of HCH Present in soil after
harvest (90 days) of vegetables is presented in Table 2
|t can be seen’that from 5 d)pm treated soil depending
upon the vegetable, only 8-30per cent of the parent mole-
cule could be recovered (total of 4 isomers). . Amaran-
thus grown plot gave highest level, while coriander soil
contained |east amount Of residue. In soils treated with
10 Ppm of HCH, coriander grown soif contained the
least amount, of HCH 65.5 per cent), while amaranthus
soil had maximum of 20 per cent of the applied concen-
tration and in athers it varied between 17and 20 ger cent,
Surprisingly, of the 25 ppm treated soil cucumber grown

Table 3. mean scores for sensory and organoleptic qualities of edible parts of vegetables grown on nen treated soil

Vgl Appearance Taste of the raw vegetable Acceptability after cooking

A B C D A B C D A B C D
Tomato 40 30 30 20 40 40 30 30 40 30 30 30
Chilly 40 30 30V N - - - - = - = =
Quurber 40 20 - 20 40 30 — 20 40 20 — 20
Kokkol 40 30 30 10 40 30 20 10 30 40 30 30
Carrot 30 40 30 30 40 20 20 10 30 40 10 10

*A - Veoetables from rTli'ntreaied tglr%tso , an & E&hcl))l ar\ﬁg?aterap(l)%s from plots treated with 5, 10,25 ppm HCH respectively.  Fruits of

tomato, chilly and cucumber; Tu
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plot contained only 3.7 per cent, while knol-khol grown
plot had the maximum of 24 per cent. Large varlation
I the recovery may ‘oartly be due tq the “Thizosphere
effect” and also partly due to volatilization and non-
biological decomposition of HCH. _
Com?osmon_ of isomers indicates that in most of
the plots heta-isomer was more and alpha isomer was
the Teast (Table. 2). Der%]radatmn of 1somers did not

show any ‘specific Patt_er . _
Depending on the type of

Organoleptic evaluation: Depey

ve?etable organoleptic qualities differed to consicerable
extent (Table 3). Tt js. evident that the pesticide con-
centration In the soil is the factor affecting the taste
of the vegetable. Presence of the test chemical usually
altered the taste.  Surprisingly carrots, obtained from
5 Ppm treated soil looked qger In size and tasted
better than the control tubers after cooking. However,
the raw vegetable lost the sensery score because ofthe
unpleasant musty odour. Tomato did not differ much
Inappearance and taste as compared o the control,
Also, concentration of the pesticide had not much
influence in altering these qualities. ~Cucumbers har-
vested from treated” plots were usualgjy smaller in size.
Knol-khol tubers from 25 ppm treated soil were graded
low mainly because of the' insect damage. Tubgrs had
lots of wolinds on them and probably due to the interac-
tion with insects, raw vegetables did not taste goad.
However, after cooking thiere was not much tastg dif-
ference between untredted and treated samples, Chilly
andblleafy-vegetables were not tested due to inherent
problems.

Discussion

Hexachlorocyclohexane forms about 48 per cent of
the total pesticide ysed in India. This has resulted in
%ollutlon of the soil and irrigation waterd. “Market

asket Survey” of vegetables, ffuits and other food items
revealed the ?eneral presence of HCH residues in them. £
However, sd etg/ evawatlon of foods grown on p(?stlmde
contaminated Soils has not_been adequately done n
India. Present work done in_ this direction; indicates
that although HCH is present in the soil, it Is not likely
to Ret accumulated. b%/ vegetab.es I quantities greater
than 3 ppm which is the tolerance limit establishied for
human consumption. _ N

All the vegetables grown, had HCH residues within
their edlible tissues and the amounts bemg dependent on
the type of crop and concentration In the soil.. Fig 1
illustrates the close relationship between pesticide con-
centration In the soil and that absorbed by various vege-
tables. Coriander absorbed more readilythan the other
crops; bat did not “accumulate” within the vegetable
tisste as the concentration was always less than that
present in the soil. Considering the lipophillic nature of

HCH, relatively high recovery of the residue in coriander
plant. is expected hecause of the presence of essential oil
In this plant. Relationship of oil content in seeds to
residue In seed of crops grawn on soil containing 1 ppm
aldrin and heptachlor reSidue as shown by Bruce et aU
supports this ohservation.

omatoes contained minimum amount of HCH.
Succulent nature of the fruit may be the reason. Similar
observations were mace b¥ other workers also, while
studying translocation  of chlorinated hydrocarbon
inse¢ticides In plants.89 o

Difference between the crops in their ab|||t% to absorb
HCH residues can be best revealed b)(_ the relative
concentrations found in their edible portions (Fig. 2).
For example, compared to tomatoes, coriander carfied a
load of HCH about 20 times and carrots 10 times as
much under similar conditions. ~ Such findings about
differences in the content and distribution o organo-
fhlorlne compounds  in croP]s have aJ)Beare n
lterature9,19. " Harris and SansIl while studying the
absorption of DDT and cyclodiene insecticides by root
crops from different types of soils have shown that
carfots absorbed the maximum amount of residues and
this appears.to be the case there also.

Crop rotations are frequently followed in pest manage-
ment practice mainly to break the cycle of insect pests12
Bg careful selection of the rotation crop, additional
bénefit of pesticide decontamination can be derived,
Since the recommended agirlcultu_ral application rates for
most pesticides create soil pesticide concentration of 10
Ppm or less13 the data Bresented In Fig. 2 indicate
hat coriander crop can be chosen under the condi-
tions, because it alds in maximum removal of HCH
from the soil, at the same time maintaining the residue
level within the plant below the tolerance limit of

3 ppm.

F%%il_ residue recovered at the time of harvesting 890
days) in the present study indicates that HCH disappears
faster_than  reported “from ~temperate = regions}4 1o
Mac-Rag et al't, while studying the _biodegradation
of four isomers of HCH have Teported 70 to 80 days of
persistence for gamma isomer in submerged tropical
soil. Similarly, Agnihotri etall7. in their work with BHC
have recovered only 2.5 per cent of the 16 ppm applied
BHC (Lindane) at the end of 100 days. In our investi-

ations, recovery of 1gamma-l_-ICH from 1ng_m_treated

lots after 90 ){s( able 2) is 0.4 ppm and'is in good
agreement with the above Teports.
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The mixed cultivation of s. fradiae SCFs and S. exfoliatus MC, yielded a number of apparently intermediary strains.
Among these, one isolate, FE-16 which was stable over a number of transfers was subjected to detailed studies. This
strain resembled excluswely SCFs in 4 of the traits and MCJ in 6 of others. It shared common traits of both
the parents in ¢ characteristics. It, (EC5.3.1.5.) however, did not resemble either of the parents in 10 charac-
teristics.  Of particular importance was the integration of glucose isomerase hydroxylase (EC 3.2.1.8.) of SCFs and of MC! in
the intermediiary strain FE-16.

A strain of Streptomyces, frad|ae Producmg lucose  cultivation mediuml Natural xylans ¢an replace the
somerase, the enzyme required for epregara lon of expensive xylose in the mediuni provided the orga-
high fructose syruz HFS% has been isolated earlier In- nism can dBgrade xylan to xylose. 3. fradiae SCF5
this laboratoryl ~One of the important factors for Possesses traces of xxlan hrdrolases and attempts to
consigeration In the economic production of glucose  Improve it by mutation by uftra violet irradiation led to
ISomerase, isthe nee forxP/Iose as inducer ofthe enzyme.  a considerafle loss of %Iucose Ispmerase Itself2 In the
Xylose 15 added at a lever of about 05 per cent 1n the present work, thereforg, S. fradiae SCF5 was crossed

2
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with S. exfoliatus MCt which has high titre of extra-
cellular xylan hydrolase. Several intérmediary strains
havmg hoth glucose Isomerase, and xylana hiidrolase,
were (erived. “One of the stable intermediary: strains was
subjected to detailed studies and tested for'its ability to
produce glucose isomerase by growth on a natural
Xylanaceous substrate.

Materials and Methods _
Microorganisms;  Streptomyces fradiae SCF5, 5. ex-
foliatys MC? S, alboslooreus SSK1, S, cyaneus 3a have
been isolated in this laboratory3 and, were maintained
on compkte agar slants with” fortnightly transfers.

. Media:  The“ingredients of all the media are given
in per cent W/V. gi' Complete medium; yeast extract
0.1, meat extract 0.1, casamino acids 0.2, glucose 10,

1

R/IH 7.0. Agar (2.0) was used for solidification. (»
edium for xylan nydrolase production bg submerge

method: yeast extract (.25, meat extract 0.25, MgS04

{H2) 0,05, wheat bran (mesh BS6) 10 and corn Steep

liquor (50 per cent solids) 0.5, pH 7.0. (Hi) Medium

for glucose Isomerase Productlon by submerged method:

9e one 10, Neast extract 0.25, neat extract 05, MgS04  7H2
2 005, NaCl 0.5, Co

2 6HX 0,024, glucosé 0.3
and_ xylose 0.5, pH 7.0.  The above three media were
sterilized, by autoclaving at 15 p.s.i. for 20 min. (iv)
The medium for xylan Rydrolase and glucose isomerase
i)roductlon b¥ surface cultivation was prepared as fol-
ows:  Wheal bran was wetted to 60 l_i)er cent maisture
using a solution containing MgS04 7TH2) 0.05, K2HPO04
0.257and rice bran 0.5 per cent (_WN(}: PH was adjusted
to 7.0.. This medium’ was sterilized by autoclaving at
15 _Ip.S.I. for 1. N ,

_ The ather media used for determining the characteris-
tics  of StreptorrG]yces cultures weré according to
Waksmand, and Gordon and  Smithb,

Conditions for the production of xlyan hydrolase:
This was produced both by submerged and” surface
cultivation In the respective. media mentioned above,

In the suomerged cultivation, 50 ml of fluid medium
(Medium 1) taken in 250 ml con:cal flask was inoculated
with two loopstul of sP0res of Streptomyces from 4 days
slant cultures. The tlasks were incubated at 25-30°C
under shaken conditions in a %yrotary shaker (250
r.g.m., 50 cm stroke% After 72 Tir of Cultivation, the
cells were separated Dy cenfrifugation and the culture
fluid examined for xyfan hydrolase. _

In the surface method of ciltivation 50(1. of moistened
wheat bran (medium 1v) taken i 500 ml conical flask
was noculated with 10 ml of 72 hr old cell suspension
of the Streptomyces cultjvated by the submerged method
described as above. The flasks were kept at 25-30°C
for 14-15 daYs, after wnich the bran was air dried and
extracted with water. The extracted fluid was assayed

for xylan hydrolase and the residual wheat bran con-
taining Streptomyces mycelium was assayed for glucose

ISOmerase. _ _

Condition for the produgtion ofglucose,isomerase: Tne
fluid medium S(med|um i) (50 mf) was inoculated with
2 loopsful of Streptomyces sRores from 4-day old slants
and allowed to grow f0r 72 hr under shaken' conditions
at 2510 30°C. The cells were harvested by centrifuga-
tion, washed twice with distilled water and"resuspended
i 50 ml of distilled water. Glucose isomerase was
assayed in the cell suspension.

Assay . of xylan hydrolase: . Xylan h){d_ro_lase Was
assayed in 2 ml of réaction mixtdre conftaining larch-

wood xylan (Sigma Chem. Co., U.S.A.) 10 mg, ‘sodium
phosphate buffér (pH 6.0) 0.0125 M and enzyme about
15 mg protein, incubated at 55°C for 30 'min, The

regucing g_roup formed was estimated using dinitro
salicylic acid reagento. One unit of xylan hydrolase is
the dmount of enzyme which caused tfie liberation of 1
pm of D-xrlose per minute. _ _

As;ay.ofglucose Isomerase;  This was assayed in 2 ml
ol reaction”mixture_containing %Iucose 0.1 M, MgS04
5 mM, CoCl2 6HX “05 mM, sodium phos-
phate (pH 80) 0.05 M and about 5mg wet cells or 50
mg wheat bran Streptomyces culture, incubated at 60°C
for Lhr. The reaction was stopped by adding 2 ml of
05M Perchlorlc acid solution. The fructose formed was
estimated by the cysteine carbazole reagent/,

Interspecific mating of Streptomyces: The xylan
hydrolase Producmg culture, Streptomyces  exfoliafus

Ci_and the glucose isomerase producing S. fradiae
SCF5were qrown s%parately in the resgectwe media for
xylan hydralase and glucase isomerase by submerged
cultivation for 16 hr. They were mixed in equal voluimes
and diluted one and half fold with complete medium
and were allowed tg qrow for a further 24 hr. The
mixed culture was diluted and plated on complete agar
containing 0.5 per cent groundnut (Arachis hypogea)
meal as & source of hemicellulose. ~The platés were
observed for colony morphology variants and single
colony isolations wele made. They were tested for their
ability to produce both xylan hydrolase and glucose
Isomeérase in the respective fluid media under submerged
cultivation as well as in the common medium under
surface cultivation.

Results and Discussion

The primary matin% compatibility - between two
culturesof Streptomyces could be {udged from the
absence of antagonism Dbetween them. S. fradiae
SCF5 culture, was streaked on the complete agar_ln
close proximity to three xylan hydrolase pro uc_llr}g
cultures viz, 5. extoliatus MC, S. ‘albosporeus 1SSIK;
S. cycneus 3a. While ISS™ and 3a were found to be
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inhibitory to SCF5 only MCj was without any inhibi-
tion. Hence, SCFs.and "MCj were considered primarily
compatible for mating. These two cultures after mixed
cultivation yielded & number of isolates which were
apparently the mtermedlaryrstralns (Judged from colony
morphojagy and colour). “Table L lists B of the isolates
s0 obtainéd out of about 120 isolates examined, which
possessed both xylan hydrolase and_glucose isomerase
activities in appreciable quantities. The parental strains
SCF5 and M(S) were also ,compar_ed_aloné; with these
isolates for enzyme production as indicated in Table 1

To ascertain” whether the above isolates were true
recompinants they were plated several times and re-
Peatedly single colony isolations were made. Among
he 8 1solates tested, only FE-16 was found to breed trué
and produced simultaneousty both xylan hydrolase and
glucose isomerase. Hence isolate FE=16 was considered
as the true recombinant strain arising out of _matmg
between S. fradiag SCF5and S. exfoliatus MCj.  Th
other isolates which in subsequent plating se%regated
into parental types were possibly the hetero argons
or heteroclones; Genetic recomtination among Stre-
ptomyces was first shown by Sermonti8 and detailed
studies have been carried out by Hopwood. Althou?h
Intraspecies  recombinations ~ are,  understandable,
genetlc exchanges between two species of StrePtom¥ces
e considered s extraordinary, due to the fact that
clearcut sexual differentiation” has not been demaons-
trated in Streptomyces genus. There have been some
reports however, ‘on iriter specific recombination as
that of Alacevicl9 who_ showed the matm(i_ ahilities
between S. remosus x S, coelicolor, S. coglicolorxS.

Table 1. xylanhydrolase and glucose isomerase production
BY INTERMEDIARY STRAINS OBTAINED AFTER MIXED CULTIVATION OF
S. exfoliatus mcj anp S.fradiae scrs

Strain GIuc?jre]i tlg})nnﬁrase Xylap]wn%lase
FE6 260 100
FE-9 470 13
FE-14 300 10
FE-16 326 202
FE-24 30 251
FE-25 450 108
FE-29 480 110
FE-37 520 146
SCF5 360 0.04
MC1 006 300

ium (Hi) for glucose isomerase and Medium (it) for xylan
rolase (Vcl gtext)gwere useg.]e (i for

aureofaciens, and S, rimosusxS. aureofaciens. Brad-
leyll also reported the recombination between S,
aureofaciens ATCC 10762 xS. violaceoruber S99. In
the 'oresent work at least one true recombinant Strain
could be detected from among 120 isolates. Many
of the others amonq the 120, werg apparently the hetero-
aryons or heteroclones. The %henomenon_ of hetero-
clones has also been observed by Sermonti et a/. 1213
and Hopwood etal.14 All the earlier efforts on recombi-
nation "of Streptomyces involved artificially induced
traits such as auxotrophy by induced mutations which
were often associated ith” peculiar difficulties.  For

Table 2. semblance of fe-16 TO SCF5 AND MCj

Characters mbl'g&to Rermeric
,» Morphology I QAA[\derialbr lium,
,» Acid fit sin I
5 Cramssan —
+» Growth on media , :
[ucose aspargine rowth white 10
cerol aspargine | rez,ln e
T 1 L
nnettsa%@aarr - Ba s&ub[l% I+
Wheat bran agar - %;8 oiﬁless pasty
Potato plug - - ourIF>85\/\'t lea-
Casein agar R VG]itiSh
TS
OSol\nmethagar —  — Leathery growth

F:

SE s
5, CGelation liquefaction
o Ltmsmlk
- Melanin production .
Nitrate recuction —
o, H2Sprocuction
10y Carhon source uitilization

a) Good growth with a?ld .
Br lon utilizing glu-
Pse rICtose, ,
%cgro, arainose

/

)%%[S% growth utilis- -

H]%E%?\e/v%n L

f0se —
d) No h in sucrose .
) and %tol
+Resembles —Does not resemble

)
- -

0)
0)
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with S.

examﬁgle Alikhanian and Borisorab workrnP
arginine

aureoraciens found only a prep mderenee 0

urnng mutants which made denetic studies extiemely

|cu|t Polsinelli and Berettalalso encountered simi-
ar difficulties .in obtaining surtabI%/ mar ed strains.,
Other _difficulties were podr conditions of mutation
induction and weak viahility of mutant clones. Such
difficulties Were not encoun ered In the present case as
the. markers chosen for studY arc the natural traits with
which both the parental cultures were already endowed

wi
]ﬂre various characteristics of isolate FE 16 as com-
prare 10 1t I_:perental strains SCF3and MC are listed in
resembled SCF5in 4 of the characterics
mcludrng the production of glucose isomerase,  If. was
Gram positive, capable of re ucrng nitrate and utilizin
Iactose [ike SCF5 In 6 other characteristics FE-16 w
like MCj. It produced extracellular xylanhydrolase,
hydrolysed starch, Irduefred gelatin, converted litmus
ilk._answered melanin test and had the same pattern
of utilization of six of the carbon sources as MQ. It was
noteworthy that the hybrid strain was ynique in not
resembling either of the parents n a number of charac-
teristics. "Morphologically FE-16 produced dull white
aerial mycelium in contrast {0 S 5,wh|c possessed
seashell pink colour or the MQ which was ash I\glrgy
FE-16 1 unlikely to be a mutant of either SCF5or MCT
because of the possession of varioys traits of both the
parent cultures which were reshuftled and segregated.
-16 culture showed some irromrse of practical il
|t was caRabIe of produging glucose |somerase on Whegl-
bran without added xylosé (Table 3). It produced 47
unifs glucose Isomerase per gram,. of wet bran in the
surfacé fermentation with a specrfrc acivity of 0.98
units/mg protein. The agueous xtract of the bran was
also found to contain 7-9 units per ml of xylan hydro-
lase.  The weights of the wheat bran after”cultivation

e B W SZZE'%B};E?WMW&W”
Glucose isomerase Xylanhydrolase
Culture Subrmr%ed Surface . Submeroed

R mealon fewgttrg mtr;“ eapn frun.

FE-16 16 4700 2C2 900
SCF5 009 1 092
*For submer

i d%'%%t‘td%%‘ttw

EITEF[I&II o

of the FE-16 culture was found 0 be reatly reduced
nearly half) as compared with the wheat'tran”on which
CF5was grown; It indicated the ability of the FE-16
culture to degrade native wheat bran,
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A process wes standardized for the manufacture of weaning
cotylecons and skim milk solick, the last hed the

to 25 of caein).

10% sugar and flavoured with stranberry wes acceptable

65:30:5; 65:25:10 andl 65:20:15 of potat
protein efficency ratio of 19 (as
With 35 parts of water sweetened wi

Several attempts have heen made in India and abroad
to develop lowcost foods from vegetable sources. of
protein to help overcome malnourisfiment. Potato is a
major crop In India and because of lack of adequate
coId storagI e facilites, utrIrzatron of large quantity Is a

problem. “In order to provide fair rettim to growers,
rt IS necessary to find out alternative means of utiliza-
tion. Hence &n attempt was made to incorporate potato,
awholesome food containing some nutrients, soybean—a
source of protern and fat, and skim milk=a dairy
gpro duct having a good source of nutrients other than
fat, to manufactdre 3 weaning food.

Materials and Methods

Fermulation of the weanranr food:. The correlation
coefficient between the, essential amino acias content
of the reference proteinl and those contributed
various proportions of peeled potato (P), soybean
cotyledons (S), and skim™ milk é ) Was USed ds the
basis of the ‘formulation of PSM” weaning food, as
suggested by Patil and Gupta”. Those combinations
which had_ the hrghest corrglatjon coefficient and also
provided 20 per_Cent protein In the finished product
wire selected. ~ The four formylations of weanrn food
developed and tried contained potato solids, 5ybean
solids and_skim milk solids, in the ratio of 65:35:0
65:30:5, 65:25:10 and 65:20:15.

Processing; . Good quality white potatoes were hoiled
for 30 min."In jacketted stainless steel kettle and peeled
manually, Peeled gotatoes were mashed and ground
usrnga heese gring SOY eans Were 1,roresoake rn05
Ber ent sodium bicarbonate squtr or 1214 hr and
lanched in water containing 05 per cent sodium bi-

carbonate, for 30 min. cool eg with water, dehulled and
cotyledons: separated from hulls and” plumules by floa-

food ~ Of the four combinations studied, viz, 65:35:0;
higPest

The poncered prodlet when r?cor"strtuted & (el

tation. Ground potato, soybean cotyledons and skim
milk were disintegrated with water 1o 30 mesh. The
slurry was ad%uste to 12ger cent solids and pasteurised
at 85°C for 5 min. and dried on Richard Simon twin
roller drrer (24 kg water evaporation per hour capacity)
using 60 psi steam pressure. The dried product was
sreved an oackaged In polyethylene lined kraft paper

nayses Morsture Rrotern fat, ash and_ crude
fibre were determmed in the ingredients and the finished
ﬂroducts using standard proce ures35 The total carho-
ydrate contént was determined ¥ difference.  The
protein efficiency ratio gPERI) of the four Weanrn foods
Wwas determined usrno male weanling albing rats per
group and feeding of prepared diets {with 10 per cent
protein) ad libitunt for 28 days, and corrected with that

by of cow skim milk casein fed as controlby. Tneweanrng

foods were evaluated for sensory characteristics by

anel of Judges usrnga9pornt Scale, as owder furd
1 part powdler-19 parts water) and sweetened 5, 18,
Oand 12 per cent sugar), flavoured $strawberr ing-
apple flavour) gruel {1 part powder-L35 parts water).

Results and Discussion

The four potato-soy-skim milk (PSM) based weanin
foods contarned the requisite quantity”of protern faf;
rgt‘orsture ash and crude fibre ters re urreg b’we rotern

avi ou of the nre ations
cerea %Xser(t; Bleutentg Table 1). These weaning Poo
were similar rn their roxrmate composrtron {0 Jowar
soybean-skim milk based weaning” foods aeveloped

by_Gupta and Arorad.
youpia and alord of the four formulations

Tne protein eﬁrcrenc%/ ratio
ed between 9 as compared to, 25 for

ran
casgrn Tnus even the hrghest PER ot 19 tound in 65; 20

# Ceta taken from the first author’s Mesters dissertation, Kurukshetra University, 1960

23
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15 formulation was lower than the minimum reguired

POTATO  WHOLE SOYBEAN (21). . The essential amino acids content of 65:20;15
é . combination had shown that nearly.all the amino acids
Sorting 05% & £ were present in the proportion reqired as per the refer-
05% ol rnaesom.) ence protein excePt the  sulphur amino " acids _ (3,05
- . compared to 350 for the latter). Hence the possibilit
Bailing Sogl h%% , exists that, if the PSM weaning food was fortified wit
(0.5% Sod, bicartxnate soin.) DL-methionine, the PER could be raised to the desired
4mn Leverl]._ Ehe fhER %fSJI\%M WTeﬁ_nmg fol(&d% Wag ob%ervled to
- - e higher than PSM. This could be due to lower
Peete—Peling Dehding il PER of notato (0.9) compared to that of jowar
Masfing &1.6). Thus on the basis of nutritional evaluation, the
. SM weaning food could not be recommended as the
thgl " SOIﬁ‘ gogéﬁgoP gclgrréeg%S'G like slightly) is taken as the
Meshedpotato -~ Cotledons minimum acc%ptabl,e level, (hen vl Ghsenved (Table 2)
----------- disintegrationc------ SKIAMLLK that the PSM weaning food was not acceptable in either
| r fluid or gruel form_unless it was sweetened with atleast
Mixing 10 per cent sugar. Then also, combination 65:20:15 was
- ‘} not acceptable: Hence when it was tried with pineapple
Sieving

or strawberry flavour it became acceptable, * In other
§ f experiements on_ soybean9*Ll, strawberry flavour has
(12% Solidk) been observed to improve the acceptahility con3|derab_|%/.
4 i The product as gruel had an acceptable Sensory quality
although 1t had custard like body with a predominar
st tItrt1 h tthtd tard like body with t

! aste Of potato.
Roller dirying On t g bas(l)s of this investigation, it is possible to
. utilize potato, when available ‘In large, quantitites at
w TGN R s
PACKAGING Prgtein ef%giengy rgtio of §1e food, hgwe\ger, IS lower
Fig. L '@',van?hee%"”he menufacture of potato-soy-skimmilk  than what s generally accepted as optimum for such

g Tood foods. Further work needs to be done to improve the

Table 1 COMPOSITION AND PER OF POTATO-SOY-SKIM MILK WEANING FOOD

Cheradterisic PSM Weaning food combinations

65:35:0 65:30:5 65:25:10 65:20:15
Correlation coeff.** 092 0.946 0950 0953 —
Protein ¢ 203 209 207 208 <20
Fat (% 92 81 15 65 upto 10
Maisture (%) 55 6.2 17 92
Ash (%) 45 35 37 38 .
Cruck fibre (%) 20 17 15 .5
Carbohydrates (%) 585 594 588 583 —
PER* 13 15 17 19 >2.1

(S o . -
A 84&'%5’% ()cogfglc(ﬁmcasebeltr\]ﬂﬁet the essential amino acids content of reference protein and the PSM combinations.
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Table 2. sensory scores of weaning foods
PSM weaning food combinations
65:35:0 65:30.5 65:25:10 65:20:15

Powcer to water ratio  Sugar added (%) Flpvour added

L0 - - Y 6.2 55 48
19 — — 46 50 47 45
1:35 5 — 44 53 52 52
1:35 6 — 46 53 55 56
1:35 1 — 44 53 b6 55
1:35 8 — b4 5l 56 47
1:35 10 — 64 64 61 43
1:35 10 Vanilla — 64 — 53
135 10 Pineapple — 6.6 — 6.6
1:35 10 Strawoerry — 69 — 66
1:35 68 68 56

5 neither ||E3'Hérh§%?ﬁe %Ph??”s' t(hthOf 9(!|skﬁ< mrgdr;e}e g{ely |sI| Te%qudwlllgr?d@d |stﬁg ext?erl#eﬁe sl

protein effl(:lenc¥ ratio, body and texture of the gruel 3 Soggiicatios for ifant 1k g 15 147-1968, Idlian

and masking of potato flavour by means of other Institution, New
flavours. J d Y 6. of C%l M eth F]Ij?] n a(l))ﬁwDA%Ole éthlé%AnaJytlcaJ
Acknowledgement 1. Newport, G A Mod d oj[ma fature of Je
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Vieaning foods, 'n lan Da'fy 10 Rajor, R B. and Gu % cream from
3 Mengfee Sf Rf mi-micro el Joyoe arx?% i& h o?ennnt?feacture Indian
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Kinetics of moisture absorption of defatted and full fat soyflour was studied at 293, 313 and 333 K and at four

relative humidity levels (75, 80, 85 and 100%).

he a function o

The results indicate that the absorption process could be satisfactorily
described throu?h a first order kinetics in the difference (me-m).

The rate constant for the process was found to

tion of temperature and relative humidity. ~ An equation to predict the moisture as a function of temperature
and relative humidity of the surrounding atmosphere has been developed.

Activation energies for moisture absor-

ption for different flours were independent of the temperature and relative humidity, and ranged from 8.82 to 10.00

keallg-mole.

A knowledge of absorption of water vapour by flours
of food materials is of practical importance in condition-
g and storage of flours. ~The rate at which these
terials ahsorh moisture from surrounding environ-
ment js of considerable practical and theoretical interest,
Thrs has application both. in development of progesses

Wrthout
of the process could be descrrbed as a function of time,
temperature and relative humidity.  Soyflour is an
|mportant base material for many protein foods and
textured products. Moistening of flour through absor-
ption of water from the vapolr phase is an im ortant
step In the total chain of unit operations. Generaly
moisture contents of most food grains and their products
In storage correspond to equillior uni relative, humidity
of 70 er cent’, consequently, situations of moisture
absorption by such products from the  surrounding
environment &rise only when the humidity of the atmos-
phere exceeds that corres ondrng tothe s orage moisture
content, T ereﬁore if %sent work wa  restricted
0 atmospherrc umidities’ above 75 per cent,
p |shedworkorhkrnetrc of tervapourafbsorptron
flours pertains elt ertoweat ourZSor Its fractionsé
udres of Udani et a'2, and Bushak et al4 have been
limited to room temperature and different humidity
ranges. Singh et al3 have studied he kinetics at satura-
tion humidity and different temperatures. In all cases
the rate process has been found to follow the first order
Kinetics. No publrshed Information |s avarlabe on t e
rocess of Wa er vapour absorption by Y\‘our
¥t ¥ater vapour absorp lon krnetrcs

r es ribes
t soyf urs.

fatte and

26

esrgn of equipments involving moistening with or  eh
ermal treatment. It is désirable if the kinetics

Materials and Methods

Studies were conducted on full fat icooked and unco-
oked) and defatted soyflour.  Cooked soyflour was
obtained by extrusion cooking of full fat dehulled soy-
bean follovied by rrndrng ind |nm||| Uncooked soy-
flour re resented e materjal produced by grinding of
ehulled_raw soybean. Defatted soyflour was produced
ygrrndrng the commercrall available solvent extracted
footl gradg flakes. Physical properties and gross com-
position of the soyflodr (on moisture free basis) were
measured and are’ given in Table 1

The experrmental setup and the procedure described
%/ Narain et al5 and Singh et al3 was used for the
stuay. The product was thoroughly mixed and divided

Table |I. physical properties and chemical composition of

SOYFLOUR SAMPLES

ParaTELs Defatted CookeoII: ul {ﬂncooked
Bulk density, (g/cc) 057 043 047
Particle censity (g/cc) 145 169 13)
Porosity (% 5063 4.2 6365
} Proan (% 5,00 300 40,00
' Ft (%) 050 2361 350
- Cartohycrate (%) 3150 3161 350
 Tod ash (%) 700 58 650
'”'c%?tterﬁt"sld/ dh) 90 60 10
*On moisture free basis.
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into 25¢ samples. Each sample was sealed in polyeth?{-?? flower specific surface and also would make penetration

lene bag and stored at room temperature. Half of t
sample 112 g) was used for_st_udym? the moisture absorp-
tign kineticS and the remammg half for determining the
Initial moisture content.  The experiments were con-
ducted at four relative humidity levels in the neighbour
hood of 75, 80, 85, and 100 per Cent, and at temperatuies
of 292, 313, and 333 K. Saturated_salt solutions, were
used to maintain the required relative humidity in the
test chamber. Before starting each ex?erlment appro-
Prlate salt solution was transferred into the test chamber
he temperature control a(yusted at the desired level
and the system was allowed to stabilize for 2 to 3 hr
quer the“temperature and humidity of the test atmos-

ere,
pTo avoid moisture condensation on the sample,
specially at high temperatures and relative_humidities
the samples were %eheated ina_chamber which formed
Part of the system. This preheatmq was done to a
emperature of about 2= above the test chamber tempe-
rature. ~ The preheating operation took about 15 min,
Thereafter, the sample was quickly lowered into the test
chamber. ~ The weight of the samiple recorded immedia-
tely after preheating was taken as the weight at zero
time.  Subsequent s,amPIe weights were measured in Situ
after every 15 min Interval. The buoyancy corrections
were fourid to be negligible and hencé were not made.
Each experiment was feplicated thrice for a duration
of 25 hr. Initial moisture content of the sample was
ﬂetermmed by drying the sample at 130arl°C for one
our.

Results and Discussion

The defatted samples for the same exposure time,
ahsorbed more moisture than the full fat flours over the
entire temperature and relative humidity range. How-
ever, on comparison of moisture values correspondin
to nonfat solids, it was seen that the nonfat soy solics
associated with uncogked full fat soyflour had the highest

full fat cooked soyflour in that order. Tne extrusion
€00 mg rocfss used ln productlor} of fuIL_f f cooléed
soyTlour entails thermal treatment of much higher order
than_that of the toastln%rocess associated ‘with Bro-
duction of defatted soytlakes. Therefore, heat denatUra-
tion of proteins In the former car be expected to be
more.. Denaturation I known to reduce the sorptive
ca#auty of proteins. This must contribute towards the
differences In the moisture absorption behaviour of
the nonfat soy solids in the two flour samPIes. The
corres on_dln? solids of the uncooked flour absorbed
more molsture, beln% free from heat Induced changes,
The results suggest that texturization tends to compact
the substance “0f the tlour. A compact structure has

aN

sogptlve capacity, followed by those of defatted soytlour ~ py

e of water molecules more difficult. These effects coupled

with heat induced changes must account for the diffe-
rencelsesln sorptive capacity of the different soyflour
samples.

Kinetics of absorption o
On the hasis of first order rate kinetics

am_
it ="

or "' =e( -k 1) ')

where, m r?j)resents_dry basis moisfure content of
the flour and r, the timé; k stands for rate constant.
Subscripts g and e denote initial and fing values. Since
moisture difference and the weight difference ratios
are the same for any given time, 1t ollows that
me-m  We-W _
mn We-W0 aal (kt) (3)
Therefore, following Singh el al3all data were analysed
in terms of sample” weights to avoid carrying oveér of
an_¥_ Inadvertant error involved In the measurement of
Initia mgmture _fon ent, _ _
It can e readily snown3that if data follow first order
rate Kinetics, then a plot of W, versus W,.+j, which are
consecutive sample weights, should yield™ a straight
line provided the weight measurements have heen made
%t ﬁqu_al time intervalS. The present data followed this
ehaviour,
From eq. (3) it can also be shown that for any set of
three sample weights taken at equally spaced timie inter-

vals
e i S Y

W, W,+ and Wn+Jl-are any three sample weights taken
at time interval |, Eg. é4) I5"the same as recommended
Issaacs and Gaudyb. * The parameter We in eq. (3)
was evaluated through e% (4).  Thereafter, the rate
constant k was evaluated Oy ‘least square’ method_of
analysis using eg. (3) In its’ loglinearized foim. =~ The
values m0 and WObeing known me could be directly
obtained from We. For all the materials hoth k and me
Wt?rrr% &‘?tund to vary with temperature as well as relative
The \>/lalues of the final moisture content me could
be related to temperature and relative humidity through

the expression
..(9)

"= Aexp. (8f) -
6 values

A and B reBresent empirical constants,
are 0,022, 0.0252 and 0.245 for A and 72537, 584.69

(me- m)
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MATERIAL-Detatted soytlour
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Equilibrium moisture content (d.b.)
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Fig. 1 The relationship between equilibrium moisture content,
relative humidity and temperature.

and 640.63 for B for defatted, fullfal cooked and un-
cooked soyflour,  respectively. A plot of eq.(5) for
defatted soyflour is given in |rg L The same trend has
been noted'by Harpal Singh? for extruded soyproducts.

NS

Eq.§5) coula also be considered to be an extension of the
relationship of Singh et al3 established for wheat flour
absorbing moisture’ from saturated atmosphere.

More precisely the final moisture content me should
be the equilibrium moisture_ content of the product
c_orrespondlng to the grevallm atmosPhere. ompa-
rison of the Calculated me values for the present data
with the equilibrium moisture content values measured
by Vl;]ay Pratap8 using static desiccator technique shows
that thé former are lower by 5to 7 per cent. _

Temperature dependence of k followed the Arrhenius
law and the calculated average activation energy values

of R

0 293K
Aa313K
333K
e3SIK

/e—=Full tat cooked soy flour

-6
x 10

E/RT
It}

Ke

l—buoud soy flour

W
Full tat uncooked soytiour
it L

0| " 1 L 1 1 L I iy L 1 1 "
2 2§ 30 35 40 45 50 55 60 65 70 75 80
rh/cthe-rho

Combined effect of temperature and relative humidity
on rate constant.

Fig. 2.
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Fig. 3. Eﬁ%diTc)tion graph for moisture absorption 4= {J
for full fat guncookedg defatted and full fat (cooked)
soyflour were 882, 9,62 and 10,00 k-Gallg-mole respec-

tively.  These values are quite consistent with those
obtained in hydration of food materials. Higher values
of activation “energy in defatted and full fa (cookedg
soyflour clearly indicate the effect of heat ‘induce
changes as discussed earlier. Rate constant for all
products cecreased with increase In relative humidity,

Fig. 2 shows the combined effect of temperature and
relative humidity on the rate constant for the absorption

MATERIAL - Full tat cooked soy tlour

0100 A
8k s 85°%
08 o 80°%
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o
o

1 1 1
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Fig. 4. Prediction graph for moisture absorption 1= \J
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MATERIAL - Full fat uncooked soy flour
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. 5 Prediction graph for moisture absorption * A
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Brocess. The estimated values of rh0are 0.70, 0,50 an
0.5, and the_corresponding values of slopes (10
mterce%ts (\|)Z of the lins in Fig. 2 are 0.1
458x106, 0.233x10« and 1.80X 106, -6.264X
-0.287x106 for defatted, full fat cooked and full f
uncooked soyflour respectively. A final equation for
could be written as

It tt) n(-rt)

Combining eq. (), (5?1 and S6, a composite expression
could be written which would fully define the kinetics
of moisture absorption. Fig. 3 4 and 5 show a com-
Parlsmn of the measured moisture difference ratios and
he values calculated usin e% $2), %5[) and (IGa) The line
drawn thrqugh data points represent calculated values.

A correlation of 0.94 to 0.98 could be obtained.

From these it could be concluded that (/% The absor-
Puon of water vapour by soyflours could’ be described
hrough the first order rate Kinetics equation. (/) The
rate constant was found to be a function of temperature
and relative humidity. The temperature depenaence
could be described t_hrough Arrehenius law. The acti-
vation en_erqles varied from 8.82 to 10 k-cal/g-mole.
$H|) The findl moisture content as evaluated throligh the
Irst order Kinetic model was found to be a function of
both relative humidity and temperature, (1v) A general
prediction equation for the moisture content of soytlours
as a function of relative humidity, temperature and time
could be established to describe the kinetics . of the
molsture absor?tlon Process, (vz Soyflours which had
been exposed to heat treatment in”their production
process asorbed less moisture and had higher energies
of activation for the absorption process.
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RESEARCH NOTES

LIPOTROPE-LIKE ACTIVITY OF RED PEPPER

When red pepper (Capsicum frutescens) at 5% or an equi-
valent amount of Its active principle capsaicin (15 mgP%)
was fed alongwith a choline-free diet to rats, the increase
in liver neutral lipids was significantly lower than in animats
not fed red pepper or capsaicin. 0 1 the other hand, paprika
(Capsicum annum) which contains very little capsaicin did
not show such activity.

In an earlier study, we had observed that red foe per
fed to rats n high-fat or cholir e-free drets signi anty
lowered the accumulation of liver lipidl Under the
same conditions an edurvalent amount of capsaicin also
showed similar activity. In order to confirm that, the
lipid lowering activity of red Repper IS lue to capsaicin,
a stugy was' conduCted with paprika powder which
cont\arns ver}rnlrttle capsaicin and the results are reported
In this communication

Red pepper (Capsicum frutescensz was obtained from
the local ‘market and ground to 40-50 mesh size, It
contained 0.3 ger cent capsaicin2  Paprika (Capsicum
ar mrum) powder was obfained from Lalocsa Pa rrka

Hungary. Its caﬁsarcrn content was oun
0005 er-cent.  Synt etrc capsacrcrn Q}\Ivanr i non
anamide) was. purc ase from Fluka A Switzerland.

The basal diet composed of protein (casein) 5per cent,
sucrose 52 per cent, |ydrogenated vegetable of] 40 per
cent and salt mixture 2 per cent3'and choline-free
vitamin mixture 1 per cent wrth adequate amounts, of
vitamins A, D and E4. Four groups of male albino

Table 1. influence of red pepper, capsaicin or

ingredients adoed ini
Narre Y Quantity Tr%tal é;”ds
%
Nil — 84.8,2.14
Red pepper 5 71.9i4.19*
Capsaicin 15my 72 5i2.45**
Paprika 5 85.314.36
Values are meaniSEM for 6 rats
*P<0.05;  **P<0.01

30

rats of the Wistar stiain weighing 85-90g were fed the
following diets for 6 weeks. * (/) "Basal, ||2 basal +5
percent red pep e, Hrgbasa +15 mg per cen capsarcrn
J 2) asal+5 per cent paprika powdcr. Rats were
Led zlt lin and water Was supplred through a polyethylene
At the end of the experimental period, rats were
sacrificed ynder ether anaesthesia and_livers were col-
|ected, washed with saline, blotted, werghed and stored
I a deep freeze at - 20°C till analysis;  Total lipids
were extracted and purrfred accordrng to Flch et al5
The purified lipid extract was used for estimating totaI
lipidS by gravimetry;  phsopholipids and cholesterol
were es Imated accordrnd to Marinetti6 and Searc

Bergauist7 respectively. Neutral lipids were cal-
culated subtracting the' sum of phospholipids and

chotesterd‘ from totafJ ds.
red pepper, capsarcrn or

|
e Influence of feed) P
prds is shown in Table 1

%prr ka powder on liver

oth red pepper (5 per cent) and capsaicin (15 mg per
cenQ srgnrfrcantIY educed the accumulation of “liver
lipids particularly neutral lipids, whereas paprika
powder at 5 per cent level did not exhibit any such
activity. Phospholipids ar.d cholesterol were not dffected
In any of the experimental animals. Such a low protein
diet & used in the present study has been med earlier8
for producing fatty ||vers in ras. I\/Ioreover the lipot-
rope-like activity of red p rprwas also demonstrated
by usLon a 15 per cent g ut protein diet, which is
adequate with respect to protein content but 1S deficient
in methionine.

Phospholjpids lesterol Neutral lipics
o e

281:1.08 10.7;0.54 46.0;2.53
28.8£1.18 9.50£0.37 31.613.39**
207 16 10.4;0.75 34.4;2.73*
2151105 10540.32 47.31-3.31
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These results_are in conformity with the earlier
observations with red peprer_an capsaicinl ~ The
absence of lipotrope Like effectin the group fed paprika
powder which is similar to red pepper in all respects
except for the negligible capsaicin‘content lends support
to the conclusion that the effect of red pepper is due to
capsaicin.  The lower “PId levels would be due to any
one or a combination of the following factors: decreased
synthests, - increased oxidation or increased transport
from the liver. The influence of red pepper and capsaicin
on_these Rrocesses IS under |nvest|51a||on. _

The authors are thankful to Dr. J. Bama,_Biolog
Department, Central Food Research Institute, Budapest
Hungary for the paprika powder and Dr. N, Chandra
sek_h%ra for help in the preparation of the manu-
script.
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THE ROLE OF DISSOLVED OXYGEN IN THE
IMPROVEIMENT OF COLD SOAKING
PROCESS OF PADDY

Spoilage of paddy as indicated by foul smell, cloudiness,
slimy growth in the soak water and loss of dry matter during
cold soaking is related to changes in the dissolved oxygen
(DO) content of the soak water. The DO of the soak water
was completely used up within 24 hr of soaking, when
the above spoilage changes were noticed. Addition of sodium
chromate at 0.05 % (w/w) to soak water, chemical steriliza-
tion of paddy before soaking and refrigerated soaking at
5-10°C, kept the DO of soak water between 1.5 and 104
ppm at the end of soaking and thus helped in eliminating
the spoilage and minimising the dry matter loss. Addition
of hydrogen peroxide, sodium peroxide and potassium per-
manganate to soak water increased the DO initially, but
completely depleted within 48 hr resulting in the spoilage
and dry matter loss.

Soaking of paddy. for. 36 to 72 hr in water with or
without Pr_IOI’ steaning Is adopted in most of the con-
ventional rice mills. Dllring such soaking, an undesirable
off smell develops due to”the multiplication of yeasts
and bacteria on padd¥.12Tne spoilage changes alsotesult
In dry meauer loss of about 1-2 per cent in dry ,seas%n

addy and 34 per cent In wet season paddy.: The
microbial growth ana consequent  development  of
foul smell can be checked if the conditions of spaking
are kept more or less sterile durln% the Renod of soak-
Ing.L2" Blowing of air and repeated ¢ _an?e of water
durin soakln_% were reported to eliminate the foul
smell. APph ation of sodium chromate to the soak
water was found_to eliminate the- foul smell and reduce
the leachate loss in rice.34 The correlation between the
dissolved oxygen gDO) content of soak water with the
spoilage changes and the dry matter loss in soaking of
paddy”were studied and results are reported here.

Co 25" variety of paddy, cleaned in the docka?e
tester was taken in 10 kq lots in onethHIene buckers,
sT%ak%d ﬁ|n 151, Cﬁ|d Wa(}e]rt f(%rngr an shaotle drlfed.

e difference in the weight of paddy on moisture free
basis before anﬂ a?ter_ sgak_mg"p Wasytaken 8 _lthe dry
mafter I?ss. _Observations [ik& smell and condition of
paday, cloudiness and slimy growth in soak water were
mage’ by sensory evaluation.” Water alone and water
with. addg weré taken as control experiments. In the
continuous water tlow experiment, constant quantiry
of water was allowed to Pour in from the tOE and draif
out simultaneously from the bottom of the vessel through
asPemaI tap arrangement. - After trying various rafes
of flow of Inlet and outlet water, it was found that a
minimum flow rate of 35 ml Per minute per kg of paddy
has to be maintained lor getting smell free paddy and
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Soaking period zomg% e((){ Beo?lk eF) a;tler
6.00 am to 600 pm 34 49 20 0
6.00 pm to 600 am 34 48 00 O

hence this flow rate was maintained. Care was taken to
maintain the soak water level above the paddy to avaid
exP_osure of paddy to the atmothere. hemical sterili-
sation was done by soaking 1.0 kg of paddy in 15
of solution containing 1.0 per cent copper s ﬁhate and
0.1 per cent mercuric chloride for 10 min and then wash-
|n(I1 It Wlttf? stenl(ljsed water to remove the adhering chemi-
cal_on the L :
C_hemlcalf ?ﬁgeysodlum chromate, hydrogen peroxide
sodium peroxide and potassium  permanganate (a
dium peroxide and pot peITAng te (all
of LR grade) were added at 0,05, 0.2, 0.2 and 0.01 per
cent (W/W)" respectively to increase the DO in the
soak Water. Refrigerated soaking was carried out b
keeping the samplés in the refrigerator at 5 to 10°C.
The moisture content of paddg/ Was determined by air
oven method.5 The DO was détermined by the Winkler
method using MnS04 and Na25203 reagents.6 The da
and night experiments (Table 1) were”started at 6.0

" B e e K

Treatment Dissolved ~ oxygen . (ppm)

0hr 24°%rr‘x%%eﬁeathr nh

Control (water alone) 3 3 3330
Control (water-- pacdy) 35 0 0 0
Raw paddy 3 30 22 03
Steamed pacdy 3% 30 30 30
Cgpalysonlic padys—oc 18 15 13
Hydrogen peroxice 02 36 0 0 0
Sodlium peroxide 0.2% %38 0 0 0
Potassium permanganate 01%40 29 0 0
Sodium chromate 005% 282 217 197 104
Refrigerated soaking 35 54 371 30

Raw pacloly and steamed paddly had continuous water flow

am. and, 6.00 p.m. respective
the experiments were taken at
Soak Wwater sam
2 Were taken at

f

Samples from both

2and 24 hr intervals.
les from experiments given in Table
00 a.m. every day.

‘
Table 3. effect of different treatments on the soaking conditions and dl’y matter loss in GO 25’ paddy

Sampling time ()

Treatment 24

Cloudiness  Off smell g?m] Cloudiness Off smell gSrI% Cloudiness  Off smell g?m

Control (weter+ pacay) + + + ++

Raw paddy — — — —
Steamed pacaly — — — —

Sterili &
bty

H20202%

— ++
Sod. peroxice 0.2% — ;4
Pot. permanganate 0.1 % — +

Sod. chromete 0.05% — — — _
Refrigerated soaking  — — — —

+
+

|+ + |

28

+4

+4
*

+
+

+X+

+++
4+
++

— No spoilage;t + ++ +++: Denotes incressing order;;  *: Germinated
ste

Raw pacdl an

paddy only had continuous waterflow,

n Nt
%
t++  ++4 18
- o
— — 1B
T _ 109
tH+ 44+ 16
ttt ++ LD
++ — 150
— — 100
- 058
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The depletion of DQ was found to_pe faster durrnq
night than during the day (Table 1). The effect of ligh
In‘minimising the rowth and activity of microbes mrght
be the reason fort IS difference. However, the DO was
completely used u? within 24 hr of soaking. The gro
of microbes was found to be retarded b
was also found to Increase durrnP the frrst hr ofsoakrng
followed b bya decrease. The release of entrap(oe ar in
the space etween the husk and kernel might contribute
to_this increase.

The spoilage and the dry matter loss noticed were

found to be rnterre ate wrth the change In the DO  The

Fa e 2and d) Com lete depletion of DO was signi-
rcantynotrce b the egrnnrng of the sporlage changes
within 24 to 48 hr of soaking as seen in the confrol
(water+paddy), hydrogen peroxide, sodrum peroxide,
and potassium permanganate treatments. In the chemi-
caIIy sterilised paddy, sodium chromate treated refrrgera
te soa ed and rn contrnuous water flow with steamed
where the D was kept at the end of 72hr,

atl to 104ppm g spoilage was observed. In all these
treatments the prolrferatron of the microbes was con-
trolled and this might be the factor for the maintenance
0f DO in soak water, The proliferation of microbes in
the cold water soaking of paddy has been reported.?
However, a slight protrdision of the rice germ was naticed
in ahout 40 Rer cent. of the grains during the 48 hr 0
soaking in the continuous Water flow freatment with
the unsteamed padgy. At the same time the DO of the
Outlet water was also reduced to 2.2 ppm which finally
came down to 0.3 ppm. at the end of soaking. . The
rafbrd depletion of DO might be due to the germination
the grarns Increased ox(ygen uptake by the germinat-
seads under sub mer? condition was reported b

Pr det et a/.8and Woogstock et al.9who have also report-
ed a posrtrve and, srt_imfrcant correlatron Detween oxy?en
Uptake y germind ny% seeds and, their oermrnabr Ity
and seedlinggrowth. The germination and the depletion
of DO were absent in the same treatment where Pre-
steamed paddy was used. Consequent on the destruction
of the seed viability due to presteaming there was no
germrnatron and_hence the absence of any_significant
hanPe In the DO of the outlet water. "The” partia
sterifisation of paddy in the steaming process in arresting
the rapid proliteration of microbes was also a factor i
controlling the drop in DO. Moreover, since there is
continuous, movement of water in the system, the
nutrients diffusing from the grains are remove by the
running water and hence the’ chances for Prolrferatron
ofthe microbes are greatly reduced. Since the microbes
and the seed enzymes are’ known to remain inactive at
10°C, rn the réfrigerated soaking there was only a
reyneg igible_drop°in the DO aftér 72 hr and conse-
uéntly no sporlage changes were noticed. Eventhough

erh
f PN herever the D

| 503

there was significant reduction in the DO_when chemi-
caIIy sterilised paddy was soaked in sterile water, the
O was 15 ppm after 72 hr and hence there were
no_spoilage changes. It is significant to note that the
DO of continuous water flow'with steamed paddy and
the refrrgerated soaking treatments at the end of soakrn%
were not much reducéd and were the same as that o
the control fwater alone) rndrcatrng a hrghly reduced
microbial activity in these two treatment
Like, the spoildge, changes in the dry matfer loss was
also directly’ correlated with the chan?e In the DO,
e dry matter loss was very significant in the control
), hydrogen peroxide, sodium beroxrde and
potasium permanganate treatments where tne DO was,
completely depleted within 24to 48 hr of soaking, -How-
ever, it was relatively higher than the control (water+
paddy) in the continuous Water flow treatment with un-
steamed paday. Since there was about 40 per cent ger-
mrnatron |n the paddy during soaking, there was a higher
ry matter | oss Vasanfr) reported that the loss of dry
tter in the germinated grains was more since the
kernel in the germrnated rarns was ex osed to the soak
water, Intecase of seame H tere Was 1o
gﬂermrnatron and consequently there”was_ lower dry
ater loss. ~ The exrstrng ouble steaming progess
aps owes rts devel opment from this obServation.
0 was kept at 15Ppm and above till
the end of the soakrng the dry matter loss was less, as
seen rntecontrnuou water ow with steamed pa
chemical gsterr lised paddy, sodium chromate an refrr
erate soaked treatment " The loss was almost similar
rn all the above freatments from 100 to 115 per cen,
except In the refrigerated soakrn? where 1t was only
98 ger cent. However presence ofa higher level of D
more than 104 ppm.) throughout the soaking as
noticed in the sodium cnromate Soaking does not corres
pondin IZ reduce the dry matter loss.
sent study orn S out the correlatron ofdrssolv
gen with tespor gec anges and the dr dymatter
aday. Com Iete epletion
of DO rnvarra y results | the s oil age ch anges and
keeEm the DO"at and above L5 ppm at the“end of
n not only avotrds the sporlage changes but, also
redyces the dr 0SS,
e autnors ¥han?< T\/Ir 7—\ N. Dyaneswaran, Project
Head for the facilities provided.
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TOXICITY OF ETHYLENE DIBROMIDE AND
METHYL BROMIDE MIXTURE TO
SITOPHILUS ORYZAE (L) AND
TRTBOLIUM CASTANEUM (HERBST)

Toxicity of 1.1 (wiw) ethylene dibromice and metyl bro-
mick mixture al the"adults of sitophilus oryzae %_%
a Trrbolrum castaneun  (Herist) is

mixture recoed the multiplcation potential of 7. casta-

neum.

Instances of insect resistance towards individual
fumigants including metnyl bromide and phosphine
haveheen reported”. The use of fumigant mixtures
may solve thé problem-of ingect -resistarice towards a
srnr%le fumigant. - Kazmaier %and Fuller2 studred the
toxicity of_ethylene drbromr e ang meth?% romr e
mixture to Tribolium confusion Duval. The mixture has
been found partrcularly suitable for the disinfestation
of stored Products In Indja3 The purpose of this study
Was to co lect basic toxrc Oy ty da:a of the mrxture against
Sitophilus ory zae(‘ T, castaneum Herbst, ™ The
ost f\rmrgatron entral of the latter for multiplication
nvestigated

aS alSo
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Two to three week old adults of S oryzae and T.
castaneum collected from established cultures were
fumigated with a L1 (w/w) mixture of ethylene dibro-
mice™mid methyl bromide ‘in batches of 30, in 0.83 L
desiccators at 25-30°C and 40-70 per cent RH for 24
r The fumrgatron procedure has been descriped else-
whered, Seven'(S. oryzae) or five EJ castaneum dosa%es
with 12 replicates per dose were studied. Egua number
of controls Were also included. At the end of the ex-
Posure ePerro mortality was recorded. S. oryzae were

hen placed i plastic vials contamning sorghum and held
at:.th e rearing temperature and R.H. On'the 23rd day
final mortality was hoted and it was corrected for control
mortalitys. T. castaneum adults from each of the four
reﬁlrcates of a dose and control were Iaced |n 150g
wnole wheat flour containin ger cent red yeast
The adults were discarded on'the 23rd day after record-
ing the mortality.. Fj progeny ( Iarvae Were counted and
discarded once’ in a week

From the final mortality data, LD%0 and LDgs values
were estimated after probrt analysis

The lethal dosages (mg/L) with the fiducial limits
were as follows:

LDjo EDg5
. oryzae 136144, 129)  240(2.66, 2.16)
T. castaneum 116(1.19, 113) 1.78(1.85, 171)

Rajendran and Muthud estrmated DX values of
methyl bromide and ethylene dibromide against S.
oryzde as 1.14 and 149 mgl re%pectrvely a7q2a|nst T,
castaneum the values were
respectively. The mixture was more toxic to S, oryzae
when compared to ethylene dibromide algne. If methyl
bromide was taken as the criterion the mixture was ess
toxrc to S. Oryzae. The mixture was petter than meth Y
bromie ag arnstT castaneum. Based on mortality data
arrived on 0st- fumrgatrondaY Kazmaier and Fuller?,
however, claimed thatthe mixture was more effective
th%n the individual fumigants to T. confusum exposed for

The mixture like ethylene dibromide3 gffected the
multip Ircatrve otential 0: T, castaneum. The possible
reasons for recuced poteng g formultrplrcatron could b
that the treated insects laid mare of in ertreeg?s ang
that the mixturelias selectively killed.a particulir sex of
the population oi that their re%roductrve physiology was
affected. Kazmajer and Fuller? rioted that whenever
ethylene dibromide exceeded 1 mg/L in ethylene dibro-
mide-methyl bromide mixtures "of different ratios,
T. confusum failed to produce viable progeny. In the
resent mvestrrqatron surviving insects after fumigation
ith. 1.1 ethylene dibromide-methy| bromide  mixture
consisting of L my1 or ethylene di bromide laid viable

€gas.
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Table 1. multiplicative potential of £.Castaneum exposed

to 1i1 W/W ethylene dibromide and methyl bromide
Fumigation  Surviving insects ﬁnos.) _Pro?ﬁny produced dur-
dose Atter™  On 23rd” ing the holding period

(mgh)  treatment day (nos.)

0 360 360 17115

1.00 360 265 6986

150 39 42 523

2.00 A3 13 338
250 3 1 214
300 14 7 6

In India, it has been the experience that fumigation
with aluminium _phosphide fablets usually warrants
repeated application in a short period dueto the low
toxicity of phosphine o eqgs and pupae, whereas treat-
ment with ethylene dibromide ensured more effective
disinfestation, “as further freatment was ?enerally not
required for a longer period. The, effect of ethylene
dibromide, either alone or In a mixture, in reducing
the multiplication potential of insects may be one of thé
[easons.

Inconclusion, the toxicity of 1.1 (wiw) ethylene dibro-
mide and methyl bromide mixture was in befween either
of the fumigants applied alone. The mixture reduced the
productivity of T. castaneum. _

In practical fumigation, there would be various per-
mutations and comBinations of a mixture of fumigants.
The effective concentrations would be revealed by
bioassays and gas chromatographic studies.

Central Food Technological
Research Institute,
Mysore-570 013.
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STUDY OF THE OCCURRENCE OF AFLATOXIN
Bj IN FOODGRAINS

Of the 125 samples of foodgrains and oilseeds analysed,
aflatoxin Bj was found in 23.2 % of the samples. Among
the 15 samples of each foodgrain analysed, aflatoxin Bj
was found in 2 samples of rice, 6 samples of jowar, 10
samples of raw groundnut, 5 samples of roasted groundnut
and in 6 samples of maize.

Aflatoxins are a group of structurally similar difyrano-
coumarin compounds " classified as “aflatoxin Bj, Bz,
I, G2, Mj, M2, Bea and_Gia produced as secondar
metabolites lzjy certain strains of Aspergillusflayus Ljn
Ex Fries and Aspergillus parasiticus Speare includin
other species of Aspergillus, Penicillium and Rhizopusk2.
Aflatoxin Bxis occasionally found in rice, ragi, sorghum,
wheat, cotton, soybean, spices?, ail seeds, pulses ?reen
coffeg, tobacco, meat, cheese and feedstuff34,  Affatoxin
contamination of foodgrains is now recognised to be a
potential health hazard. It has been Teported that
aflatoxicosis caused the death of several persons In
Banaswara and Panchamahal districts of Rajasthan and
GUJKarat respectively in India67. The PrlmarY objective
of the present study is to find out the affatoxin Bt
contamination of food commodities collected from
various parts of the country as It has been reported to

be the most potent of all carcm_ogens known.

A total of 125 samples of different foodgrains and
oilseeds, such as 15 each of paddy, rice, parboiled rice,
Wwheat, jowar, roasted grounanut, maize and 20 samples
of raw g&oundnut were collected from adjoining_villages
and markets of Hapur, Muzaffarnagar, Dasna, Gwalior,
Calcutta, Udaipur and Patna (India) during 1970-80.
The samples from adjoining villages and Hapur were
collected from traditional Storage structures and the
samples from Muzaffamagar, Dasna, Gwalior, Calcutta
Udalpur and Patna weré’ collected from conventional
godowns. One ko. of sample was collected from

Ifferent Barts of the structure randomly. ~ After proPer
mixing, 50g of the material was taken for analysis of afla-
tomR % usmg the method of Paps et alo.

e Cleanedl up extract was dried by the passage
through a bed of anhydrous sodium sulphate and after
evaporation, the rfSIdl}f Was dlfsolvgd In cqloroform and
made upto 5 ml, 5/, 10ul and 20pl aliquots of
the sample extraction were spotted on the TLC plate. On
the same plate, was spotted Suland 10° of aflatoxin
standard containing 0.0025:ug and 0.005ug of. aflatoxin
Bi respectively. The plates Were developed in chloro-
form: " acetorie (88 : 12 V). Chroma_toglraé)hlc plates
were examined under long wave U.V, light (363 nm) for
flourescent compounds. . Further confirntation was made
by spraying the plates with 10 per cent HCl in 95 per cent
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Commodity o Pefs cont
ot
Packly b
Rice b
Parboiled rice b
Wheat b
Jower b
Raw grouncnut X
Roasted groundnut B
Maize 5

ethyl alcoholly . The samgles, which were havin% more
than 50 ppb tokin, were determined with Beckman spec-
trophotometer by the method of Ncbney and Nespit!L
The samPles having less than 50 ppb “of aflatoxin B
were analysed as_pér “comparison of standard” 12 pro-
cedure to determine the concentration of aflatoxin Bj.
Of the 125 samples of foodgrains and oilseeds analys-
ed, only 29 samples were contaminated with aflatoxin Bi
(Table™1). Aflatoxin Bi was detected and confirmed in
two out"of the 15 samples of rice (20 and 50 ppb),
six out of the 15 samPIes of jowar (22,8-550 gpb
ten out of the 20 sam%es of raw ?roundnut (33440
fb) five out of the 1 samFIes of Toasted groundnut
0-85 ppb) and six out of the 15 samples of maize
15-680 ppb). None of ihc samples of paddy, parboiled
rice and wheat were contaminated with aflatoxin By,
The present investigation reveals that the food_t{;_r Ing
and oilseed samples” collected from the traditional
storage structure were found contaminated with varia

e
amounts of aflatoxin_ B! ranging. from  10-680

Rﬁ)

0

bl
b,
The amount of aflatoxin B;w found’in this study s quite
low as. comﬂared with the amount (10,000 ,Rp fe-
ported in a study of contaminated cereal grain in North
Americal3 o
All the sam;f)les of paddg, parboiled rice and wheat
anal¥sed were free from aflatoxin Bj. It might be due to
the Tact that these samples were Collected from con-
ventional ?odowns wherein optimum - environmental
conditions for mould development are not easily availa-
ble. " In addition to this, as aIreadY pointed by Majum-
derl4 the reqular use of fum 8ans and insecticides in
the_godowns might have killed the fungal spores.
Quit of all the Contaminated foodgrain samples, maize
grains, jowar and groundnuts (raw)g were contaminated

in bi in d
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i N, S i oty 8
0 150 5150 151300 301-700
Nil _ — - — -

2 13 2 - —
Nil _ _ B _ _
Nil _ _ _ _ _

6 9 1 2 1 2

10 10 3 3 ) 2

) 10 3 2 _ _

6 9 5 2 _ .

with highest amounts of aflatoxin Bt. . The lowest
amount,”however, was found in rice. It i interesting to
note that the samples of roasted groudnut also wwere
contaminated with affatoxin Bj morg than the suggested
commercial tolerance limit of 30 ppb. ,
These observations suggest the need for a systematic
survey to collect food commodities from different cli-
matic zones of the country to analyse the occurrence of
aflatoxin Bi which will enable us tg, forecast and prevent

health hazards to human beings, livestock and poultry.

jan Grain Storage Institute  Singn
'r-zﬁmgh?rﬁqﬁ e RP%
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COMPARISON OF POUR PLATE WITH OVERLAY
AND SPREAD PLATING FOR ENTEROBAC-
TERIACEAE COUNT IN MINCED MEAT

Enterobacteriaceae counts were enumerated in retail
samples of ground mutton and sausage meat using Violet
Red Bile Glucose agar medium. Two methods of plating
the selective medium viz. pour plate with overlay and
spread plating were compared. Spread plating showed
higher recovery of Enterobacteriaceae counts.

Enterobacteriaceae,  coliforms, fecal coliforms,
Escherichia coli_and entergcocci are Lsed as, jndicators
of fecal contamination of foods1 Unlike coliforms and
fecal coliforms, Enterobacterraceae group of Indicator
organrsms taxonomically well defined?, an  usually
présent In foods in more numbers3 and rncludes slow
and non lactose fermenters2  Organisms of this Ggrou
associated with animal J)roduots have been re orte
this country4-6. Enumeration of all organisms bel ongrng
to Enterobacterraceae as an indicator” system has been
reported In foods and feeds/- 1o

Enumeratron of Enterobacterraceae is cone erther by
most probable Number R( ]tec nigue or by colony-
count method, VroIet ed Bile Glucose (VRBG) agar
has been recommended for colony counts of Entero-
bacteriaceae using thickly layered Rour plates with
overlay of the Same agarll Hechelmann et aln.
obtained from poultry meat the highest yreld of Entero-
bacteria on this medidm with spread plating and aerobic

rncubatron The present communrcatron compares
our late having an overlay with spread patrnfq
RBG agar for the numbers and kinds of Enterobacteria
recovered from (];round mutton and sausage meat.
Fourteen samp es of ground mutton and sausage meat
were used In this dst ay,. Twent¥ Ive gram samples of
meat were blengea n"225 ml ¢t 0.1 per cent peptone
water for 1 min in a presterilized blender. ~ Serial
decimal dilutions were prepared for both the methods
of pIatrnrg in 9 ml volumes of 0.1 per cent peptone Wwater.
Pour pla N wrth overIay]l and spread platesl2 13 were

ﬁ]regare n UB licate for_each dilution usrng VRBG

|um and incubated at 37°C for 18-24 hr. Thé number
of purple colonies surrounded by purple haloes of pre
crprtated bile salts were counted.

g/prca colonies isolated from some of the samples
weré " subjected to confirmatory tests of Enterobac
terraceae by fermentatron of glucose in glucose-salt
medium and b% oxidase test14 “The confirmed isolates
obtained from poth the methods of plating the selective
medrum were identifiedZ5.

Counts ofpresumptrve colony forming units of Entero
bacteriaceae bY E)read platrn% were consistently higher
nall the samo es tested, The Tifference in the log cotints
of Enterobacteriaceae between the two methods ranqe
from 0.18 to 0.92 with a mean difference_of 0.47 (Tah
1). Apaired T test demonstrated a significant difference

Table 1. enterobacteriaceae counts of ground mutton and

SAUSAGE MEAT ON VRBG MEDIUM BY POUR PLATE WITH
OVERLAY AND SPREAD PLATE METHODS

Colony count as logjo/y by

Meat Sample ,

type no.  Pour plate with Spread
overlay plate

Ground mutton i 316 3.34

2 32 383

3 322 365

4 3482 3%

5 37 394

b 3N 4.26

1 441 4.96

8 478 5.0

9 5.23 5.90

Sausage meat 10 4.30 4.84

1 448 493

12 4.6 5.00

3 410 5.06

L 509 543
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EPC0.0D in the recoveries of colony forming, units
etween the two methods oi platln? The coéfficient
of variation was 12 and. 13 per cent for pour plate with
overlay and spread plating respectively.  The difference
in thé Enterobacteriacede counts. between the two
methods may be due {0 oxygen requirements of the bac-
teria predominating in thé Tood, “According to_ Mossel
et a/ll, pour cJ{)Iae with overlay secures™ sufficiently
anaerobic conaitio ]

strictly aerobic Gram negative rods and allowis oPtlmal
utilization of glucose b}/ an anaerobic pathway to favour
the formation” of cIearE vistble colonies.  Hechelmann
et al12 reported low Enterobacteriaceae counts, under
anaerobic_ incubation.  The results reported in this
stuay are in general agreement with that of Hechelmann

et al%. . .

In both the methods, 85 per cent of typical colonies
were true Enterobacteriaceae suggesting that sPread
%Iatlng 1S not prejudiced by false positives (Table 2).
he typical colonies on spread plates are easily distin-
quishable from ather colony types of obligate” aerabic
Non-Enterobacteriacege. ~ Further studies are needed to
Inhibit the ?ro,wth of these organisms. _The spectrum
of Entrobacteriaceae was more or less similar in hoth
the methods of _Iatm? éTabIe 2). Quantitative differ-
ences In the profiles of Enterobacteriaceae, between the
two methods ofplat_ln? could not be ascertained from the
small number of isolates identified. However, ~usin
pour plate with overlay method, Mercurj and Cox
showed_more non coliform _species resulting in_ lower
Ero?ortlons of faecal colifoims and E. coli‘in Entero-
acteriaceae counts, on VRBG medium. By spread
plating, isolation of enteropathogenic E. coli”has heen
reported in broilerst/

Table 2. distribution of en by pour plate

WITH OVERLAY AND SPREAD PLATE METHODS
Organism our plate  Percen rcen-
o Wit m%r ay P?age ate P?age

5 11*

5

terobacteriaceae

E. coli
Enterobacter 4
Citrobacter 3
Erwinia 2
Serratia 2
Klehsiella 0
Nor-typable 1

3

e

*Includes one slow lactose fermenter,

BHooBB&ts
B = e G s RSN fo J SN
ErronrB8 a8

ns for suppressing the growth of

Thanks are due to Director, Indian. Veterinary
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CANNING OF FRUITS IN NATURAL FRUIT
JUICES. I. CANNING OF PEACHES IN APPLE
JUICE

Free stone peaches were canned in apple juice sweetened
with sugar or in sugar syrup. On comparison, peaches
canned in apple juice prepared from concentrate were
found to be quite acceptable. The use of apple juice
in canning of peaches, besides increasing the nutritive
value and total fruit content also reduces the sugar
required.

A substantial quantity of peach fruit grown in,
Himachal Pradesh 1S canned "In cane sugar sy_rui).
ApRIe juice and concentrate are also commercially
manufaCtured In the state. Apple dume which containg
about 10 per cent sugar and. 0.3 Rer cent acid, can
partially replace sugar"and acid in the covering (s]yrups
used In"the can_n_ln% of fruits, This ﬁroduct would pro-
vide more nutrition and fruit content to the consumer.
It would also help to utilise more of apPIe juice. Inthe
past, some work has heen done to replacé sugar syrup

with corn syrup in the canning of fruits, which gave
quite encouragmg results.  However, very little work
appears to have_been done on the cannm? of different
fruits in fryit g_u:cesz. A study was_undertrken to find
out the suitability of using apple {Ulce In the syrups
for cannlnq of peaches and the results are reported ere.
Seven fold apple juice concentrate manufactured by
the horticultural processing and marketlng corpo-
ration, Simla, and apple juice manufactured by the
department of horticulture, Simla and stone” free
Peach fruit of canmnq variety grown around Simla
own, were used. Apple juice_concentrate had a total
soluble solids (TSS) content of 73° Brix and 2.0 per cent
acidlity as citric acid. It was diluted with water in_the
ratio of 1.6 to yield sm%le strength aﬁple juice of TSS
110Brix and 0.30 per cent acidity as citric acid. Straight
apPI_e juice ysed had a TSS of 10° Brix and (.31 per ¢ent
aclaity as citric acid, Reconstituted as well as straight
apple Juices were adjusted to 42° Brix with cane  Sugar
resulting in a final acidity of 0.2 per cent as citric acid
and used as covering media. A covering media of the
same composition was also prepared using water, cane
sugar and citric acid, The composition and the quantities
of cane sugar and gitric acid required for pregarln the
three covering media are given in Table 1~ Sound and
fully mature Rard fruits were (ije peeled, d|pwed in 0.1 per
cent citri¢ acid solution and washed In water. They
were cut into halves and filled into A 2\ cans.  Syrups
of the above three different compositions were used as
covering media and 12 cans from each of them were
processéd quIowmg the standard method described.3
The chemical anglysis of the products was carried out
after two months of Storage at room temperature accord-
Ing to the procedure gescribed by Ranganna.4 Qrgano-
IePtlc evaluation of the_product Wwas done after 60°days
of storage by 5 semitrained Fanehsts In our laboratory.
Coded Samples were presented in random to the pane
lists and asked to evaluate the product on a 9-point

Table 1. composition of the covering media and the input requirements

. . Fipg| . Care S Final acidity  Citric.acl itric acl
Covering meglia Pﬂr&?s {g%% cor}%by %gll(liglc (8%%1 C%H&uftg%ﬁy
Sugar syrup ?5)0 220 _ %0 0.2 _
Apple juice (reconstituted) sugar syrup (1'2[)0 310 2% (832& 00 1000
Apple juice (straight) sugar syrup ?120? 320 2 (8.?1) 00 1000

Figures in parenthesis represent the original TSS and aciclity of the juices used.
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Table 2. chemical composition and organoleptic score
OF THE PEACH HALVES CANNED IN DIFFERENT COVERING
MEDIA

Parameters I;Iain Aﬁelre'usise Aégrlrgjﬂe
% Sugar synip s p
TSS (cBriX) il 2 2
Acidity (% citric acid) 038 042 042
pH 37 37 37
Drained we (x) % o/ 5%
Vacuum (lo/sg, in.) 10 1 10
Smp Organoleptic score
Clarity 15 10 65
Taste & flavour ! 12 6.8
Peach halves
Colour 15 10 10
Taste & flavour 10 12 JAu
Texture 15 15 15
Syrup penetration 10 10 70
Overall acceptability 10 15 13

hedonic scale on the basis of aftributes like colour
texture and taste of the fruit halves, and clarity and
flavour of the coverm% Syrups. _ _
The results of the cherfical and organoleptw analysis
of the product, presented in Table 2 show that there
was no appreciable difference n the drained weights
and cut out TSS of the three products, which were folnd
to be in the_range of 55 to 57 per cent and 21 and 22°
Brix resp_ectlvely. The flavour and taste of the peaches
canned in apple juice from concentrate scored well
over the othier two combingtions.  Since the apple
juice from concentrate has mild flavour, the characteri-
stic peach flavour is not masked by the eH)pIe flavour.
As regards the texture of peach halves and penetration
of the syrug, there was.ng apgreuable difference in all
the threg cases, which indicates that apple juice in the
syrups does not interfere in the penetration of the syrups
into"the fruit.  Although a slight brownish tinge. was
observed on the peach” halves~canned In apple quwe
Syrups, which ma?{ be due to the original colour of the
jJuices used, %/et the peach halves remained sufficient
attractive to be acceptable, The product prepared usmé
apple {Ulce from concentrate appears to be preferred over
the ather two Products._ Data ﬁlven in_Table 1 show
that the use of apple juice in the covering syrups Tor
the can_nlng of peaches saves about 25 per cént Sugar
d adidtion of citric acid is not necessary.

The authors are grateful to Shri R. S, Rana, Director
of Horticulture and Shri Satwant Singh, Fruit Techno-
logist, for their keen interest and constant encourage-
ment during the course of this investigation.

E?R%Eﬁﬁ%r%{ﬁ%ﬁlgrf India 6 e
ecelve arc

Revised 3August

T Ekgom. R M, Lot S, i 8.8 i
ﬁgeg e Rseacf%esog?%ct d‘.Cli#ld acid U Img%n%
syrup on consuner acceptability, Fatechnot., 195913, 444

2 Ar}l%r} %nned fruit in natural Juice, Fd Trade Rev. 1979

O o nemiecoe, TE KRR befi it
R Dl Mt VR L

PREPARATION AND STORAGE STUDIES ON
SOME INTERMEDIATE MOISTURE
VEGETABLES

Intermediate moisture (IM) vegetables (mushrooms, cauli-
flower and carrots) of moisture content about 20 and 40
per cent and salt content about 8 to 10 per cent, have been
successfully prepared by steeping overnight in 10 per cent
brine containing 0.1 per cent potassium metabisulphite
and 0.2 per cent citric acid, followed by draining and
drying. Products with 20 per cent moisture content
packed in 300 gauge polyethylene pouches, with an outer
card board cover have a shelf life of about 3 months at an
accelerated temperature of 37°C and relative humidity of
42 to 74 per cent.

Conventional hat air drying of vegetables in cabinet
drier to moisture levels of about 7 per cent, results in
adverse changes in texture and cooking quality. Inter-
mediate moisture (IM) foods with moisture’ content,
ranging from 20 to 50 per cent though difficult to
PreServe, are ex gcted t0 have superior texture and
c?tok{ng quality and are therefore, receiving considerable
attention.

In this investigation, attempt has been made to pre-
Pare mushrooms, cauliflower and carrots of IM con-
ent by mcorporatm?_ common salt in high concen-
tration, so that the Tinal, free water content of dried
vegetables, is not able to provide, favourable environ-
mént for microbial growth. Since the end use of the
products 15 as vegetable curry, their, hlt%h salt conent
gets diluted in thelr preparation ana is, therefore not a
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problem in the final acceptability. Similarly, a high
conﬁentratron of sulphur dioxide (SO2) decreases during

COOKIN

‘ Mus%rooms (Igarrcus brsPorus) cauliflower (var.
Glant Snow Ball™and carrots (var.‘C.29"), were pro-
cured from the local market and washed throughly
in water. The mushroom quarters were blanched” for
5 min and other vegetables for 3 min in boiling water.

After cooling to raom temperature, they weré dipped

overnight in 10 per cent bring solutron cantaining elther
0.1 Per cent potassium metabisul rte KMSJ alone
or along with 0.2 per cent citric acid. - The veetables

were dried in a crogs flow cabinet drier at an nitial
temperature 0f 80° C for one hour and subsequenty at
60° to a final moisture conent of (f bout 20 and 408
cent.  They were packed In low density polyetheylene

(LDPE ) pouches of 300 érauge thickness with an outer
car board contarner and stored at room temPerature

19-26°C) as well a5 at 37°C during February to May
he relative humidity varied from™42 to 74 per cet
durin storage Trogrro Each polyethylene pouch con-
taned 100 g of dried material.

The sam Ies were tested for moisture, salt content,
residual SOz ang browning at 45-day intervals. They
were, evaluated for rehr{dratron ratio ‘and organoleptic
qualrtes alter three montths. The morsture was determin-

AC method4, sodrum chIorr e chromate
rndrcator method3 and residual S02 b drstr ation
method5. The frown colour was extracte with 60 per
cent aqueous methanol and Ifs colour Intensity was
measured at 440 nm using Photochem-Colorimeter.
The samples were rehydratedIn boiling water for 15min

Table 1. effect of pretreatments and stora%r/ed)eriod on the moisture and salt content of the
INTERVEDIATE MOISTURE VECGETABLES

T\r’g% bl e' \S,teﬁlre IT‘!J( (:S/taj I\%f;) re/saJtat&?r%g Decreasern Ingr Saela,ge in %;)&ure/saltgﬁt/)rc Der&%e/a;er ] Incz(e/o}
I TR ERE R R
I I N
KMS+CA  High Z&)& 3(5:513) ?8:121) 6.6 45 %8:% %ng) 85 56
Cau"ﬂ&w Low %6 (f&% (12&53 44 20 12&8 (1%)3% 58 29
KMS High %8% Sgﬁ) %%) 45 23 ?g& 8:8) 47 34
LR N B B B
3 L B
KMS+CA  High 3(%2) %g%) %.g) 48 35 3(%9) %%) 43 47
BCE B B BRI B B
CarKrONtISS High %88 ?gé ?gb 12 5T ?g% ?g% 17 6.9
M High l@g) 1&8) %8& 85 58 l&g) %8:% 87 10

»Recalculated, taking intial as 100 for comparison of rate of increase or decrease of mositure or salt.

KIMS:  Potassium metabisulphite; ~ CA: Citric acid.
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anld flrotmd the increase in weight, rehydration ratio was
calculated.

The moisture content was found to be 90.1,92.0 and
95.0 per cent_for fresh mushrooms, cauliflower and
carrots respectively. Among the IM products carrot
with 20 per cent” moisture“was most unstable with
respect to its colour; fading of colour occurred within
a Week and therefore, these"were prepared, at about 40
per_cent moisture for storage studies. _

. The sodium chloride content after soaking overnight
in all the vegetables ranged from 85 to 1071 per cént
which increased by 2.0 {0 58_per cent during storage,
but there was decrease, in mojsture content Which \as
lowest (3.1 per cent) in muyshrooms at low moisture
level and highest (8.7 per cent) in carrots at high moisture
level (Tablé" 1). "The increase :n salt and decrease in

moisture was more at 37°C as well as at high moisture

evel.
The residual. SO2 was minimum (960 ppmg at low
moisture level in mushrooms and cauliflower and maxi-
mum (1088 ppm.) at high moisture level in mushrooms
and carrots which decréased during storage (Table 2).
The decrease was minimum (9.2 per"cent) i mushrooms
at low moisture level and maximum (18.7 per cent)
in mushrooms and cauliflower at high moisture level.
The browning was negligible at initial stage but it
increased during storagé. “The decrease in SOz as well
as, increase in_ browning was more at 3/°C. The samples
with hlqh moisture coritent were more brown, than those
having low, moisture content. There was no significant
differénce in retention of S02 by the treatments, but
the samples treated with KMS “and citric acid were

Table 2. effect of pretreatments and storage period on the residual sulphur dioxide (ppm)
BROWNING IN INTERMEDIATE MOISTURE VEGETABLES

Veptbitresen e%re nlxr)]llst:ajre Storage at 19-26°C (clays) Loss\%SOz Storage at 37°C (cys) ILoss( 09(5802
(% 15 0 15 )]
Mushrooms
High 104 920 864 156 8% 832 187
0w (1 (03 02) (0%
> Low 9.60 8% 864 100 98 84 100
009 (019 (025) (01 (034
KMS+CA High 1088 %0 8% 166 1024 928 152
007 (009 0L (012) (0.18)
» Low 185;31 0988 8% 124 9 928 92
Cauliflower ( ) ( ) (0'11) (0'12) (0'16)
KMS High 1024 %0 84 156 864 832 187
(008  t010) (0.15) (012) (018)
> Low 9.60 928 8% 66 98 864 100
(008 (009 (012) (010) (015)
KMS+CA High 104 928 8% 124 %0 84 156
Q) (o) (L) 0 (1)
» Low 1024 9%0 928 93 %0 98 93
o 007 (009) (010) (0.08) (010)
KMS High 104 %2 928 93 9% 8% 124
00) (%) (007 Q%) (00
KMS+CA High 1083 1024 9%0 110 902 928 iy
0 (0o  (00) 0®) (00

R BB e Ch " o
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Table 3. effect of pretreatments and storage for 90 days on the rehydration ratios and organoleptic
QUALITY OF INTERMEDIATE MOISTURE VEGETABLES

: Mushrooms

Treatment Moisture level BEC  3C
KMS High 16 16
m
n Low 19 18
@ 0
KMS+CA High 16 18
® @
M Low 18 19
&) ()

Cauliflower Carrots
19%°C  3r°C 19%°C  3r°C
23 22 22 23
63 (4 (69) €y
26 25 — —

() (1)
2.2 22 22 23
("4 (10) (©) ©)
21 26 — —
@) (G

EweMéfotBIOscore of 100 verlrIO Itgareg}pes% tﬁ Cdrgrgrﬂed into: texture 40; colour, 25; flavour, 20; and overall acceptability, 15

fassium metadisu

less brown, than those treated with KMS alone.  The
brownrnrq Was [ess In carrots as compared to mushrooms
and cauliflower,

The maximum rehxdratron ratios of 19, 2.6 and 2.3
were found in mushrooms, cauliflower and carrqts,
respectively (Table 3). _|t was more in samples having
low moisture level. © The samleles stored at 19-26°
when evaluated organoleptically, for texture, colour

and flavour after 90 days Were acce table but the samp-

les stored at 37°C, th ou% lightl 1y of poorer quality,
were still acceptable (Table 32 he samples at high
moisture level Were organo eptically poor as com ared
to those at low moistur Jevel, The Samples treated with
KMS in combination with citric_acid werg superior to
those treated with KMS alone. Slight fading of orange
?ololur I carrots was noticed even at high moisture

eve
It is concluded from the above study, that the IM

vegetables like mushrooms, cauliflower and carrofs of

reasonable shelflrfe can be successfuIIY prepared, b¥
drpprngtem n 1 8er cent brine solution having 0
per cent KMS and 0.2 per cent citric acid,

Grateful_thanks are due to Dr. K. Kirpal Singh,
Director, Food Technology, Processing & Marketinig
Punf|]ab Agricultural University, for his keen  interest

In this mvestrgatron
. S, Bhati
ﬁﬁi CfArlj; ?fwvﬁ&Technology, G .Mudg?rg?
ndr
Received 4Decemb
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BOOK REVIEWS

Nutrition and Food Science, Vol. 1 Food and Nutrition
Policies and Programmes, Edt. W. Santos, N. Lopes,
J. J. Barbosa, D. Ghaves and J. C. Valente, Plenum
Press, New York; 1980; Pp: 808; Price: $ 6950,

One can hardly come across a more concise caption
and a book ba®ed on. reviews and research papers Rre-
sented at an (International Congress of Nutrition than
the one provided by the editorS, who are members of
committee a ¢signed with the task of organising the papers
Presented m‘the X1 International Conigress of Nutrition
n 1978 1a Rio de Janeiro, Brazil, ina book form.

The to&)_u:s_ covered In the took provide ample i)roof
of mu ¢ disciplinary nature o; the subject. In all, the
book,. has seven ‘sections dealing with programme
Pannm% at national, regional and’ local levels at the

One endl and to consurner protection programme at

€, OLNer. : .

Section | of the book discusses at length, nutrition
1. part of overall national and regional” development
P_Ians_and palicies. Relevance of nutritional considera-
lon in health and agricultural sector planning—two
closest correlates of nutrition, is well ilustrated In
intercountry experiences narated in this section. Results
emerqln out of different study models are ; health
mods % e Colombian exRenenceg, income model (the
Brazilian experience) other intégrated models (the
Indian, Chilean etc.), strongly suggest that the equation
between_ food ([nutrlent)_consumptlon and nutritional
status of poPula jon, Partlcularly of the poorer. segments,
IS not simple, needs the support of other disciplines for
comprehension. _ , _

The effect of an increase in, nutrient (protein and
calorie) consumption on nutritional status cannot be
predicted without the knowledge of health status, which
In turn 1S a function of avajlability of health and sani-
tary services, This concept has been, clearly broughtout
In “the Colombian experience.  Similarly, there are
studlies to show that the Increased food production did
not alwa}/s result in_ the improvement” of nutritional
status of the malnourished groups namely, the margmal
farmers and labourers, The reason being_that the en-
hanced food i)r_oductlon does not contibute to the
Increase In real incomes of the Poor and thus does not
enhance their purchasmq_ power. The resultant effect
Is failure to create effective market demand commen-
surate with their nutritional needs, Despite strong links
between the food r{oroductlon_and the problem ot mal-
nutrition, one cannot be certain ofeliminating the latter,
by solving the aggregate food problem through agri-

44

uIturaI.refearﬁh an( mopem farm technol?gy, unless
the agricultural sector planning provides P/%gll
measlires t0 Increase purchasing power. that ¥
eﬂgje\te need, These measures are: ? neratjon of gaintu
g ﬁ?g/ment, Irect ?utr tlonabl H] erventions such as
transter }g)a ments, food subsidies, fairprice shops
ration shops) and sup ementary”feeging,
A numbe ftarfget orlented Intérvention (Programm,es
undertaken by different countries, designed to” contain
the problem of malnutrition, both of general (protein-
energy malnutrition—PEM) and specific (vitamin. A
deficiency efc.) nature are presented in sectionV, Cul-
tural contstriants, operational and evaluation difficulties
socio-economic, eduational and political implements
of such intervention Strategies are discussed. — The
advocates of supplementary féeding programmes, though
concede that such programmes bésides being expensive
even when the foods are donated are fraught With opera-
tional and orgamsatlonal difficulties, they hasten fo
point out thaf these programmes have the potential
of reaching large number 0f mothers and children, who
otherwise are ot drawn towards existing health and
educational_services in- developing countrigs. ~ The
results of CARE-India study P(reported her? and the
study of India Population” Project (IPP-Karnataka
carried out under the auspices of Warld Bank, SID
and Govt, of India (not reported. here) indicated that
the supplementary food distribution_(take-home) pro
8_ramme, when d@livered as_‘part of health package’
did show the spin-Off benefits n terms of improved
image of health workers and greater accePtance of
health services. These results indicate that the nutri-
tionists while evaluatlng the Impact of nutritional pro-
gramme need not or should nat always look for onl
utritional improvement. Instead, he sriould e prepare
to measure the impact in terms of non_—nutrmonal_Para-
meters also and assess Its relevance in the totality. of
health and dev Iquent programme before pronounting
Its success or falure, , _
Elaborate descriptions of the role of international
and voluntary e}gen Ies, and the private sectors in obtain-
ing solutions_for food and nutritional problems are
rovided in Section [l & I1] of the book respectively,
oncerned with the sharp increase. in the number of
severely undemourished " people in the developing
countries despite Increase In° GNP and food pro-
duction, the Wldenm% gap between the rual and urban-
poor and rich, and “the “dwindling buffer food stocks
at global level, these agencies dre reorienting their
policy goals and trying to adopt innovative strategies
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with humanistic orientation focussing more on native
tech_nqlo%y, small farmer and landl2ss labourer and
participatory endeavours. _

In the remaining sections of the book, are discussed
the problems and prospects of organizing ﬁrogrammes
for: (/) feeding the organised groups stich as school
children and factor%/ warkers, [») mass feeding under
stress situations such as floods and famine, (»/') & system
of evaluation and surveillance to forewarn the” impend-
ing food crisis and enable prompt action, and (/vfpro-
grammes for consumer protection,

Thus, the book ?rowdes full details with relevant
tables, Praphs, charts etc., and extend. gver numerous,
inter-refated aspects of food and nutrition. An over
_aII_summar?/ for the topics covered in the ook, though
IS impossible, one wished to see a resume at the end 0f
each section devoted to a specific, aspect of the subject.
The book besides presenting opinions contains much
data and many observations, dained first hand from
Inter-country éxperiences regar mg which it may be
said that thex, topicwise, aré broad enough to interest
generalists and narrow enough to hold thé attention of
Subject-matter specialists in the field of food and nutri-
tion and thus appeal to a broad readership. The volume
should e at hand to all concerned with food and nutri-
tion science in general, and its_application_ for elimi-
nating the problems of malnutrition in particular.

N

National Institute of Nutrition, Hyderabad

Advances in Biochemical Engineering. Vol 16. Plant
Cell Cultures I: by A, "Fiechter, SPrm er-VerIaﬁ
GmbH & Co. KG Heidelberger Platz 3 Postfac
D-1000 Berlin 33; 1980; 148: Pp, Price: § 4250.

The aim of this series is to “Uncover the characteristic
features of bjochemical engineering and to report on
current developments obsefved in"the application of
basic knowledge to this discipline”. 1t Is a welcome
feature of this series that g broad view is taken of hio-
chemical engmeermg and in_addition to mlcroblolo?y,
enzymes, and plant and animal cell cultyre are also
covered. Volumes 16-18 deal with plant cell and tissue
culture. The five chapters in this volume cover a wide
range of topics. The first chapter on continuous cultyre
of plant cells using the chemostat principle deals with
ectJUmeent, media ‘and other parameters which will be
of interest to bioengineers. ~ Tne second chapter on
embryogenesis will bé of primary interest to those work
Ing on plant tissue culture. It deals with factors whic
Influence emb o?enesm, the isolation of protoplasts and
regeneration of plantlets from them and the use of tissue

h water from that of a prob

culture for mutation breeding. The remaining three,
chapters on biotransformations, stericd metaholism and.
lipids of plant cell and tissue cultures review recent
advances and indicate the potential uses of these cultures

for basic studies and for the production of useful chemi- -

cals,
The volume, which is dedicated to the memory of
Professor H.E. Street, will be invaluable not only to
those. working on plant, tissue culture but also to bio-
chemists, organic chemists and _blcenglmeers interested
in this new and rapidly developing fiéld of research.

V.

National Chemical Laboratoets, Pune

i I
by C. V. Seshadri, Sebastian ﬂmmas and
N, Jeew Bai, Published _b% the Indian Society of
Biotechnology, New Delhi; 1980; Pp. 275; Price:"100.

The book is the outcome of a National Workshop
on Algal Systems held at Madras on Oct. 1980. Forty
research, papers have been included under the following
four major areas: () algae as biofertilizers (14 Papers).

it) algag as feed stock ‘for drug chemicals and energy
1); t)im)_dlga%as food/feed (12); and (1v) as environ
mental aids, (13).

Eackp seofiniiSRueceded by a key note paper coveiing
the work dope in India in that ajea.

Algal biofertilizer using a mixed culture of blue
?reens has already gone into the Practl_cal %Rphcatmn
or paddy crops in Several parts of India. The papers
report valuable technical data on the simplification of
techniques, biofertilizer. production, cost economics,
comparison with utilization of azolla complex, etc. for
routine application. _

Maring algae as teed stock for drugs and chemicals
has received much less attention as evidenced by only
two papers. There is also potential for bicconversion
of seaweeds as fuels to meet the energy reqwrements.

Algae as feed and food, gnmarllx deals with both
clean” water and sewage studies with an emphasis on
rural application and_Use of algal biomass for poultry
and fish feeds; considerable tchnological data have
been generated which emphasise the heed for urgent
practical apgllc_atmn. _ _

Alg_ae as environmental aids has received only recent
attention particularly to monitor pollufion problems,
Al((j;ae can be used as indjcatoi for different types of
Industrial pollutants, It is E)ossmle to convert, waste

em to one of hiomass

Proce_edingg of the National Workshop on Alga Systems:
Edited by C.

roductivity.
P There at)é many printing mistakes and rather poor

Jaga
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reprodyction of f|?ures which could have been avoided.
The editors need fo be complimented for bringing out
the full proceedings with comprehensive actount of
research work carried out in India in a record time,

L. V. Vfnkataraman
CFTR', Mysore

Palatahility andflavour use in animalfeed: First Inter-
national” Symposium on_ Palatability and Flavour
Use In Animal Feed Zurich, Switzerland, 10-11
October, 1978 Edited t&y Prof, Dr.. Hans Bickel,
Published b¥ Scientific Publishers Lindenstr, 44-47,
Berlin 61; 1980; Pp. 147; Price: $ 34.10

This publication contains contributions from 17
speakers from North America and Europe. It reviews
compre_hensweh( the chemistry of taste and odour
Imparting substances in human foods and feeds; the
formatiof an% aceurrence.of odour and faste perception
In animals; their anatomical and Ph¥3|olo jcal funda-
mentals; techniques, to evaluate taste préferences of
animals, their behavioural responses to gustatory effects
of sugar and sweetness.

A few pages deal on factors influencing the pala-
tability of toxic components of feed stuffs, the signifi-
cance"of the physical forms in compound feeds; the
influences of flavour components on rg)nmary feed intake
and feed conversion; to_raPe,_ha dling “and_admix-
ang It01‘ feeds for commercial” utilization “are effectively

ealt.

At present there is a need_to achieve better _%rowth
and breeding of livestock. The new fields of interest
are the role of flavours in animal nutrition and the
technology of their use in compound feeds. Some of
the ahove asgects are discussed briefly. . .

Perhaps, a few aspects on food” legislation, feed
standards and feed composition would have been help-
ful, if covered in the . symposium. The problems of
ration formulation with ingredient P_rocurement and
mixing and specilised/flavoured ration supplements
could"also have helped the researchers and the techno-
logists in animal feeds, _

here are some obvious printing errors which could
have been a\oided. The hook will"be valuable to those
Interested n animal nutrition and feed technology.

M. K. Krishnakumari
CFTRI., Mysore

ADDENDUM
In the paper entitled ‘ldentification and estimation of some volatile carbonyls in three types of Khoa

by GLC’b

anendra Kumar and M. R. Srinivasan in Vol. 18 July/August Issue of this journal, 1981 on

page 158, the following fcot note is to be included in the table—
“The number of C atoms for the compounds mentioned in the table could be computed from the

nomenclature”.

ERRATUM

~ Inthe paper entitled ‘Malathion poisoning in non-target species....” by P. S Rajini and M. K.
Krishnakumari in Vol. 18 November/December Issue of this Eournal, 1981, on paPe 239in line Lof the ab-

stract the words “Technical Malathion and its 50 per cent

C formulation exclusively....” should read

as “Technical Malathion and its 50 per cent EC formulation extensively.... ”
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QCEANIC

INDIA'S LARGEST MANUFACTURERS AND EXPORTERS OF

DEHYDRATED FOODS, OFFERS

DEHYDRATED GARLIC FLAKES ~ « DEHYDRATED GARLIC POWDER
DEHYDRATED ONION FLAKES « DEHYDRATED ONION POWDER
BLANCHED ROASTED PEANUTS  + DEHYDRATED MIXED VEGETABLES

DEHYDRATED PEAS, POTATOES,  * DEHYDRATED GINGER, MINT
CABBAGE, CARROTS & OTHER LEAVES, SWEET NEEM AND OTHER
VEGETABLES. SPICES.

§gA29 OCEANIC DEHYDRATES PVT. LTD,

P. 0. BOX NO. 81,
JAMNAGAR-361001, INDIA.

phones: 2177 & 5722, tetex: 0161-239 AIB ODPL IN cabte; DEHYDRATES

SUMMER SCHOOL IN MICROBIOLOGY

Association of Microbiologists of India, Mysore Unit, in collaboration with
Central Food Technological Research Institute, Mysore, is orgamsm a Summer
School in Microbiology on “Microbiological Technigues in Foo
will be of five days duration durmg May/June 1962
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For further details, please contact Sri J. D. Patel
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pline, C.F.T.R.I., Mysore-570 013

Industries”.. This
/ 82 for the persons working in h
vid tramln% In Food Microbiology and Sanita-

below: (a) Role & Significance
) Isolation and identificati

of coliforms and pathogenic organisms
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g or CWWWWWI) sea AN
plants to produce speciallized nutritive snacks of the future
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KSJFOODS & SERVICES P LTD
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ALL fOODPROCESSING FACTORIES

FOR WORLD FAMOUS "JIgthII AEST GERMAN)

UM 24740 UNIVERSAL MACHINES
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mashing, mixing, stirring, straining, shredding, Kneading,
blending, eumulsifying, grating, vasping, grinding and
breaking vegetables, salads, fruits, pasteries and fish pro-
ducts. Machines with capacities 200/600 kgs- per,
hour available.

For details please contact advisors for India:
KSJFOODS & SERVICES P LTD
7/87, Vishnu Prasad, Mahant road, Vile-Parle, Bombay 400 057 ,
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INSTRUCTIONS TO AUTHORS

1. Manuscripts of papers (in triplicate) should be typewritten in double space on one side of bond
paper. The manuscripts should be complete and in final form, since only minor corrections are
allowed at the proof stage. The paper submitted should not have been published or data com-
municated for publication anywhere else. Review papers are also accepted.

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

3. Names of chemical compounds and not their fermulae should be used in the text. Superscripts
and subscripts should be legibly and carefully placed. Foot notes especially for text should be
avoided as far as possible.

4. Abstract: The abstract should indicate the principal findings of the paper. It should be about
200 words. It should be in such a form that abstracting periodicals can readily use it.

5. Tables: Tables as well as graphs, 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. They should be typed on separate paper. Nil results should be indicated and distinguished
clearly from absence of data, which is indicated by “— sign. Tables should not have more
than nine columns.

6. Ilustrations: Graphs and other line drawings should be drawn in Indian ink on tracing paper or
white drawing paper preferably art paper. The lettering should be in double the size of printed
letters. For satisfactory reproduction, graphs and line drawings should be at least twice the
printed size 16cms (ox axis} X 20cms (oy axis); photographs must be on glossy paper and must
have good contrast; three copies should be sent,

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

8. References: Names of all the authors along with title of the paper should be cited completely in
each reference. Abbreviations such as et al., ibid. idem, should be avoided.

The list of references should be included at the end of the article in serial order and the respec-
tive serial number should be indicated in the text as superscript.

&
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Citation of references in the list should be in the following manner:

(a) Research Paper: Jadhav, 8. 8. and Kulkarni, P. R,, Presser amines in foods, J. Fd Sci,
Technol., 1981, 18, 156,

(b} Book:@ Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Vol. II, 966.

(€) References to article in a book: Joshi, S. V., in the Chemistry of Synthetic Dyes, by
Venkataraman, K., Academic Press, Inc., New York, 1952, Vol. II, 966.

(d} Proceedings, Conferences and Symposia Papers: Nambudiri, E. 8, and Lewis, Y. 8., Cocoa
in confectionery, Proceedings of the Symposium on the Status and Prospecis of the Confectionery
Industry in India, Mysore, May 1979, 27.

(¢) Thesis: Sathyanarayan, Y., Phytosociological Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. Thesis, Bombay University.

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

9. Consult the latest copy of the Journal for guidance.
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