A SURVEY OF THE MICROBIOLOGICAL QUALITY OF
COMMERCIAL FROZEN PRAWN PRODUCTS

V. K. Proar, A Lemsway, T K. Govinoay, Cvemc Marmes
and H. Esmawa Ives
Central Institute of Flsheries Technology, Ernakulam,

[The paper presents the results of & bacterlologleal survey carried
out on 2017samples of frogen prawn 53 samples of aw malerial, 38
samples of water, 4 samples of jce and 42 samples of various equipments
used for processing. The survey coversd a period of three Yeurs
{1960 - *63) and comprised of smmples collected from five of the leading
Frozen producls tested consisted of
heudless (marine and fresh water), peeled und deviened and cooked
frozen samples. Statisten]l snalysis of the data shows that there is
no glgnificant variation between samples and between faclories with
respect to product quality. The standard plate count varied between
1.0 % 10% and 1.0 % 10° per gram for headless and between 1.0 % 100
and 1.0 % 107 for peeled and deveined and cooked frozen samples.,
Majority of the samples had bacterial lond well within the limita

processing factoriez in Cochin.

presecibod for such produets.]

Intreduction

The problem of high bacterial counts in
processed fishery products is one of the most
perplexing things that s processor has to
face. Bacterial contaminntion of the product
con happen In more than one way., The
pumerous organisms harboured (n the slime,
plla und guts of the fish find slow entry
into the flesh after death. 1T sufficlent pre-
caollons are not tnken soon after catching
to prevent such entry, the meat may become
contaminated by heavy bacterial load in a
mutter of hourg (Velankar et al, 1861).
Equally dangerous {s the possibility of exter-
nil contamination. This can happen from
unclean =urfaces with which the material
comes into contact during transportation and
In the processing plant, from the water and
fee used In processing, from the workers'
hands, clothes ete. Control measures at every
stage are needed to avold mich contamination
these are In the form of using stalnless

and
steel or other non-corrosive metallic surfpces
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bacterin are destroyed lenving
of about 10% (Shewan, 1949),




aimed at improving product quality, working
out better preservation techniques etc, n
general survey of the bacterial quality of the

A few peries of experiments were also
carried out In which the bacterial counts of

prawn muscle were followed during different
stagea of processing This was done to study
fully the changes brought about In the

as to clearly establish the causative agents
for contamination of the products, if any,
during these operations. These data were
also necessary for working out corrective
mensures for the mﬂntnﬁlmtufquuutrm
the products,

Materials and Methods

Regular visils were made to five of the
processing factories in Cochin area during
the period of 1980-1963. Samples of frozen
prawn products kept in their frozen storages
were selected st random and a composite
sample of about 60 gm. was taken from dif-
ferent parin of the frozen bloek. This was
blended with 450 ml. of sterile aged seawnter
and serial dilutions of the homogenale were
plated out in duplicate onto seawater agar.
The plates were incubated at room tempe-
rature for 48 hrs. and appropriasie plaies
counted. A comparative study of seawater
agar with nutrient agar had previously shown
that sea water agar was a betler medium for
the determination of total plate count, The
same procedure was sdopted for the de-
termination of standard plate count of the
maoterial through different stages of proces-
sing. In addition to this, analysis of samples
of ‘water, fce, elc. used in the processing hall
and of the utensils used for handling the
raw materin]l was carried oul simullaneousty

A detalled productwise and factorywise

distribution of the samples tested Is shown In
Table I.

TABLE —I
DISTRIBUTION OF SAMPLES OF FROZEN PRAWN ANALVSED DURING 1960—63

Description of sampla !"u:ar; F“;‘“" F";‘:"’ F"t:"y F“'“:’“"’ Tohal
Headless (Marine) 86 188 T 1 1a 584
Eonthu (Freahwatar) 0 az L) m aR 05
Peslad and deveinod

froah froson, above T0/1b il 11 208 170 i il
Poolod and deveined,

fronh frosen, above 71/1h il T 144 A 154 EL]
Pealod and doveinsd,

eooked frossn A8 Ril 29 L4 i) M7
Cooksd, peelad and frozan - Nil 171 n 107 247

. Total = Lt it ] 4 0 L2 _'."ﬁl'l'
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Resulis ond Discussion as the percentage of samples falling into dif-
The results of the bacteriological survey ferent ranges of total plate count both factory-

of the commercial samples are shown in wise snd varietywise,
mIEE II and ]]I, The d_ﬂ_tﬂ are praaen‘led

TABLE - IT

PERCENTAGE OF SAMPLES FALLING INTO DIFFERENT RANGES OF
BACTERIAL COUNT ACCORDING TD TYPE OF FROZEN PRODUCT

P& D P&D
Range of hasterial count Hapdlaus Eoncha wp ko nbhove cPD CP
70 1h ik
1100 02 Wil Wil Nil 0-8 Hil
1w 100 —1 3 100 48 20 0.5 00 101 32
1x 100 —1 = 10 4.5 258 18:8 Gt al-6 11-2
1 % 108 — 1 5 10¢ 4141 408 4.0 i 6.0 810
13100 —1 x 10F 89 21.0 16-8 it 20.2 a4
Loy TF —1 x 100 0.5 18 1-2 13 2.0 B2
TABLE - IIT

PERCENTAGE OF SAMPLES FALLING INTO DIFFERENT RANGES OF
BACTERIAL COUNT — PRODUCTWISE AND FACTORYWISE

Bange of bacterial count 1 » Xge I x1P- 1 xlF—- 1 xI100— |1 % 100—
1 1 I x

®x 10¢ * 1p 10s 1 x 109 1% 1
Hendloss Factory I Ni 3.5 4.2 6.0 16.3 HNil
Prawn 1T HNil 4.8 46.3 462 3.7 Nil
{Marins) I Nl 5.0 50.5 307 7.8 il
Iy 0.9 T8 H2-6 30 -1 09
v Nil 2.4 205 13 14-8 18
Fonolin Fagtory I Nil Nil 15:7 000 243 Nil
{Freeh 11 Wil 1.8 308 b7 b8 34
waior) III il 21 383 447 149 Nil
IV Nil Nil 290 A5 105 Nil
¥ HNi &1 204 6.7 37 31
P'& D frozen Factory I Nil Nil 114 84-0 2.3 13
Prawns I Nil il 10:5 895 19.5 0.5
(up to 70/ 1h) III Wil Nil 150 T4 124 Wil
IV Mil 246 355 877 4-1 236
¥ Wil 1.0 177 ol-4 7.1 2.8
P & Dfroson Faotory I Wil Wil 22 4.0 30:1 44
Prawn jai Nil 1 4-1 T 2.5 Nil
(abowve T1/ Ib) III Nil 14 1.8 81-1 3.0 0.7
v Nil 1-2 2.0 a0 Il-p 3
v Wil il 1.5 30.5 580 0.7

Table continued.. .
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CPD Fagtory I  Nil 2.2 30-4 30.1 28.3 il
frozen o Nil Nii a7 63.0 2.6 39
prawn Iv 2.3 178 7.4 100 1.2 23
v Eil 1.1 157 40.5 31-5 2.2

C P frogan  Faotory 1 Nil Wil 4.8 405 381 10.0
prawn I Nil il -4 570 338 1.9
IV Wil 280 58.6 185 Hil Nil

v Wil R 10-3 523 3.7 10

For each variety, analysis of variance was
performed by toking random samples from
that bacterial range in which the mojority
of samples from each factory Lie. 1i was
obesrved that for most of the varleties, the
variition between factories as well as variation
between samples are not significant at 5%
leval. Therefors, it is not unreasonable to

conclude that all the Ave factories produce
frozen products of different {ypes which have

more or less the same quality,

The data corresponding to esch type from
the five factories were pooled together and
statistically analysed. The results are re-
presented In Table TV,

TABLE — 1I¥V
ANALYSIS OF VARIANCE OF THE STANDARD PLATE COUNTS

8.5 d. £ M 8.8 F BT Bamnriks
Total 192-55 kst |
Frozen haudleas
prawn {aumples Batwean Mot signi-
with bucterinl faotories 10460 £ 480 07004 .87 ficant
eount ranging from
110 to 1x100 Botwoan
orgunisms gm} ] 42.28 ] 844 1:2060 2T o
Error 130,67 20 653
do Total 64725 20
(Lx10% to 1308 Hotwaan Not signi-
organisma, gm) faotoriss 10,70 4 247 1-343 .87 floant
Botwaoon \
samplen 16.80 L] 3.54 1.674 1 do
Error 30.88 20 1.09
Frogen Konohu Total 192, 48 an
{Fronh water Batwean Not sigmni-
Prawn) {netorias 30.22% 4 7050 1,600 2.87 fipant
Flstw pon Juost wigni
aamplos i3.926 B 13.185 2739 m fizant
Error 0a 831 20 4.810
Frogen P & D Total 180,71 bt
rawna (up Lo Between Not aigni-
" ! L o fantoriss o4 OR h B.745 1,100 2.87 fieant
Hetweoen
samples 48,35 B 7.6870 1.330 2.7 do
Error 115-38 20 5. 7880
Peeled, devainod Total B.17 23
and ooalod Betwean Not signi-
factorias 2.4 3 7-047 1.7 320 flonnt
Hatwean
snmypilon .56 fi 1.072 048 2.80 do
Error 6217 15 4,145
118



The data presented above show that the The minimum, median, three quarter value
“varistion between samples and belween fac- and maximum values of standard plate count
iories is not significent at 5% level except for the different types of frozen products from
“in one case. the different factories are represented in
Tahle V.

TABLE — ¥V
_DISTR[BUTIOH VALUES FOR STANDARD PLATE COUNTS OF FROZEN PRAWN

Minimum =~ Maedian 34 valas Maximum
Factory — 1 e :
Headlean 4.0 x 100 1.08 = 1(# B.3x 108 7.0 1
Konohu AL e F.18 % 100 4.0x 100 .43 % 10°
T & D upte 701k, 1.846x 10 3.18x 102 B.7x 108 200 107
P & Dabove TLIh. WE w10 T2l 100 L7100 30 w00
CPD 61 x 1w 6.5 #10 2wl d 2.5 x100
ap 4.3 1 1.2 xl0f ddx 1.0 =107
Faotory — IT
Hoadless 8.0 109 D IxI0 20610 21 %108
Konohu i [ ] 173108 4 05108 40106
= P& Dupto T00b- Lk 10 B 100 70100 26 10°
P& D abova 71 1b- 78100 o100 78104 5.6 108
Faetory — TI1.
Headloss 2810 845104 0.8 1P §dx10t
Koncha B.d108 1.7 10p 463 108 Tox 108
P & D upto 70 1b. L.2x10t 2810 B.6: 10 Bilx104
F & D abowe T1/1b, 2.0 100 G- 5 10 1B 100 2.3 105
‘CPD 8. =1 G.05 108 1.6 3 108 1.2% 107
“oPp 1.6% 104 G010 Lax 1 7% 100
Eactory — IV,
Hondlaza 3.0x 10 -4 2 108 2.0 10% 11 x10¢
Konohu LAx A 2.8x10= 4.0 10% 2.7 x 10°
P & D upto T0/1h- 38100 1.6x10¢ 4.5 10k B.4x 107
P& D above TL1b, Sdxlm 1.8 108 8 100 1.2x10¢
CFPD 7.0 %108 40510 T8 1 10210
O 11 s 1R 20100 S0 100 b0 5 10%
Foetory — VW
Headleas 0.7 5 1 1.9x 100 BOx10= 1.9 10
Konohu 415108 Sel g 104 1.6 100 405100
P & B upto 70 th. 8.3%x 1w 8.2x% 100 1.2510¢ L3l
P & 1 above 71 1b, 2.8 104 1,1x108 2,3 10° 17100
CPD 2.05¢ 108 3.7 % 104 1,510 1,6 % 107
-OP 2ax100 6.8 104 1.4:x100 1.0%107
ue




TABLE — VI

CHANGES IN STANDARD PLATE®* COUNT OF PRAWN THROUGH
DIFFERENT STAGES OF PROCESSING

Stage of procassing _ »
Afor washing arrang-
Bl. No- Doseription of sample Haw material  Ing in teays and adding Aftar Froozing
gluzing wator
1. Backwator priown headlsas £.0x10¢ 83x 10 L2x10*
. " 10x 1 B0 100 2.5x% 100
3. a0 21x10 B 100 G410
4. - Laxipe 1.2 10 TAxI0
b " TO0x100 3.8 10% L.Tx10°
L e Lixl0e L2x10 1.6 x 104
7. Beaprawn hoadlesn 20x104 402104 2.0x10
8, .. LEx100 dad e 100 LB 10%
9. Backwater prawn P &D 1.0 1P L.Ax WP G.dx10*
10. i 1.2x10% 25 1P a5xi0*
1L v fantail 15w 10e 0.7 % 108 3.0 10%
12. i PED 7.0x10% BTxipf 4.5x 10¢
18, » 1010 L.8x 1@ Bax 100
14, " fantail L2x10P .85 1P TAxlo®
15, o T.3x10* B.7x 1M 28104
18 s PED Tox10* T 1# 5.3x 100
17, Bsaprawn fantail 2 ExPF AT I0e 1.1 100
18, y P&D LEx10 4.1 100 L2510
10, " 2.8 1P LT 100 HELL A
a0, b Byl 3.8 10 Loxio®
an. P hoxle 36 10F 245 10F
in. g f.8x010* B5.0x 108 1.1 10%
. e Llx1p® 8310w L0 io®
4, - T.ox100 910 Gdx10¢
25, " LOx 1 LadxIe .85 104
%, o fantail 04108 0.7 108 B4R
. P PaD T o 10 1810 38l
23, o buttsrfly .2 106 Lixlee Bl
0. i reED 4.7x100 T8 10 1.8 L0
30, = Lox1oe 21510 B 104

* Bwandard plate count exprossed as iho number of organisms per gram of material.



In the case of Factories I1 and IV the
“three-quarter value for all types of products
le below 10° organisms per gram, which can
_probably be attributed to slightly better
hyglenic practices followed by these two
factories. ‘The precooked frozen samples
from Fpctories I, III and V show counts far
ibeyonel the expected limits and require
further Improvement. The data from Table
11 indicate that in the case of headless prawn,
both sen and freshwater, over 807 of the
.samplea tested give bacterial counis within
the range 1 x 10* — 5.8 X 10% Pecled and
«deveined prowns on the whole show a wider
runge of bacterial count, 85% of the samples
lying within the range of 1.0 » 10* to 1.0 %
107 (more than 55% being within the range
«of 1 % 100 — 1 x 108}, More or less the
sama trend is observed when the datu gather-
-ed from Individual faclories are examined
_peparately (Table IIT). This fs clear proof
fo show thst peeled and deveined prawns
invariably give a higher bacterial count than
headless prawns although both are processed
under identical conditions in the same faclory.
“The larger surfnce areas exposed to bacterial
cattack in peeled and deveined pruwns will
“mesult in such differences. However, the data
presented in the above tables show that even
(peelod cooked and frozen as well as cooked,
peeled and frozen prawns also show o tendency
o give higher ranges of bacterial counls. This
ds-undesirable ns & lower limit i» alwoys set
for bacterinl count of precooked or partinlly
«eooked foods (Anom, 1052; Fitzgerald, 1947 ;
Frechotle and Michael, 1661 ; Rayman et. al.,
1#58). Drastic conirol measures may have
0 be adopted to keep down the bacterial
«ocounts in these products.
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the moterii]l during the preparation stages. |
After freezing, the products may be further

manufaciured in the country lie well within
the limits set for bacterial counts of frozen
fishery producis, Total bacterial count sup-
plemented by dats on fecal indicator organ-
teme give & true picture of the sanltary condi-
tions under which the products are prepured.
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tance given 1o them by the prawn processing
factories in Cochin
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Food Industr, 19, 623, (1847).
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TABLE — VII

THE EFFECT OF BACTERIAL LOAD OF WATER, ICE. VESSELS ETC. USED FOR PROCESSING ON THE CHANGES IN
BACTERIAL COUNT® OF THE RAW MATERIAL

ﬂl.puB{“pmﬂlniul
Bl fivks ore
o OEET Im emTe 5, S5 O SN e PR 2 mer M
1 Kara hoadless Thx 10k 14x 100 81 %10 440 1050 27,4600 Ba50 52x100 25100 2.3 100

2 Naran P & D backwater 35108 B8 105 EME o 4050 25 880 52x 10 2.5 100 23xi0¢

3 White P & D 111—130 10x10* LOxI0*  2o0x10f 8850 4150 41,000 LExIF JAxlr  35x10¢

4 Boa naran beadless 36—30  J4x10  2Ex10¢ 10100 250 4150 43,000 1.8 % 10 24x10F  3ExIF

6 Bea Naran P & D31-—35 BOx10 2@xi0* 48x10 39000 35000 0300 50 38 % 1¥ 1210  LExIF

8 Rivernaraa PEDSI—f10 1ixl* 13x10° 28100 000 BE5000 A0 50 381 1210 1.5%1F

7 h&uhni‘&ﬂlllup 42x 100 L8x 100 2.2 10F a0 F200000 42000 L0 10¢ 1.3x10F 3.0%10F Lox1r
8 Soa naran headleas 21—323 5T 100 LT x10 DA 10° (10 F300000 AZ000 1.0x 108 L2x )08 3.0% 10F 010
# WhiteP&D 2Ex100 400x100  Lix10 200 3Ix100 76x10

10 Whito P & D) 51—a0 TIx1F Tax10  0.Tx10 n7s 4000 48x100  1Bx1F 0100
11 Poovalan od and 31x100 45100 0,0 x 108 676 4300 4B 10K 1.0 100 2.0x10°

160—300

12 White P & D 91—110 Sd4xl0t Ldxl0 1.8x 100 H280 15250 41 x 100 B.0x 10F 310t
13 CP 300500 FPoovalan -6 x 100 T2x10p 1.0% 100 K250 1628 41 x 10° 80x 1P A
14 Poovalan P & D 110 up 5.0x 100 JAxIF 5.3 x 100 ] T 23x 10 LlxJe® a2xio
15 poovalan P & D eooked I8xid  ExI* @2xio w0 i 28xt0d  LOxIO*  BEXID
18 Kashanthan PEDSI—T0  18x 106  1.5x¢ L3 x 1P 30 1000 10 %10 BEx1F  ATxIO
17 Naran hoadless 21—35 0 10# B0 10F 5.5% 100 00 100 10 25x100 &0x 100 L7100
18 Naran P & D T 100 7.8% 10F 1.0 0w A000 L] SAESO0

19 White P & D 131 up nox1F  BIxi¢  BExIP (%] 13030

90 River naran P & D 81—100  3.7x100  20x10¢  28x 1P 4456 121600 V00 3.96% 104 1.0 107
21 River naran P & D coclod 5.8x10° 10 10* &0 L Mk 12500 Pos 28x100 3.0 107
¢ Boa naran P& D 31 —40 0.8 x 10¢ 5.0 x 10" A0 100 03 S10000 AS 20100 TAx1F 3010
23 Boa naran P & D 41—50 d-1 x 1 140 5 107 A1 1w a3 510000 AN BTxloR TAx1F 10x1¢
84 Beanarsa P& D LIxI0  199xIP  3x 108 152 9850 BAXIF  26x16  50xI10F

25 Kashanthan P & D 18x 1P B3 100 1] ] SAxIF  28x1F  BO0x10Y

* Count exprossed as the nomber of organicme por gram of material,
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Drugs, Boston, Mass, (1061).

Current Micro-biological standords of gquality

Zaborowski, H.,

B. Shewnn, J. M.,

8. Velanksr, N. K., Govindan, T. K., Maha-
dova Iyer, K. and Appukuttan, P.N.;

Discussion

Dr. M. V. Rajgopal sald that it Ils disturb-
ing to oote thel in cooked and pecled frozen
prawns lhe bacterial counl is very high es-
peclally in view of the very high standards
mot by Importing countries.

Dr. V. K, Pillal Informed that the resulls
reported in the paper cover the perlod 1960-63
Since then the hyglene in foctories hos con-
siderably improved with the introduction of
the voluntary preshipment inspection scheme
a5 well ns the Implementstion of strict
cleaning schedules in both the primary pro-
cessing centres and processing faclories. The
total bacterial plate counts of this type of
pock s found to be wilhin limils In more
than B0 of the enmples examined. Dr. Pillal,
_however, struck a note warning against the
- recent tendency in the industry to decentralize
proceasing work which has Introduced an addi-
tionnl diMeulty. Many of the primary pro-
cessing centres are situated in places where
the sanitary conditlon is often very poor and
this may lead to contamination of the material
by foecnl organisms. He advocated the
entire processing belng carrled out in central
plants &s far as possible.

Thereupon the Chairmon pointed out that
e present system of decentralized work has
come to stay for two reasons; (1) the labour
problem (2) most of the plants were designed
for small-scale operations in the beginning
and do not have sufficient room for all the
different siages of processing and packing.

search and Development Commission on
Foods, Nall Acad.

Secl., National Re-
search Council, Washington, D.C,, 55-87,
(1955).

J. Roy. San. Inst, 60, (£), 304, (1949).

J. Sei, Indust. Res,, 20D, (8), 186, (1861).

In order to produce more or o expand lhe
activities, which are the needs of the day,
the processors are therefore forced to resort
1o decentrallzation. At the present stage of
exponsion centralization would be difMeoult
and even impossible. He sppealed to the re-
search scientists to find out ways snd means

to produce fop quality producis under the
present circumstances.

Dr, Pillai stated that steps have already
been taken in this direction and the Institute
makes o regular survey of the Primary Pro-
cesalng Centres and offers technical advice
and practical demonstration in the matter of
improving the sanitary conditions, the quality
of water and fee and In the treatment of
raw materinl. However he emphasized the
fact that at least in the case of cooked frozen
prawns the entire processing should be carried
out in the factories as these are subject to
stricter bacteriological standards. There was
general agreement to this view, and in the
discunsion that followed Shri N, J. Chacko



the factory owners. He suggested that they
should be made responsible to supply only
good material to the factory. The factory
will bear full responsibility for the guality
of the malerial after il has been accepted in
the factory. Having checks at all places of
production is impossgible, he further snid, and
suggested that the factory should be made
responsible for the quality of the raw material
at the plant.

There was a suggestion thal government
inspectors -should test the raw material be-
fore purchase, To this suggestion Shri G. N.
Mitra said that it Is difficult or rather im-
possgible for Government inspectors to check
the raw material as It comes to the factory
unless ndeguate preventive measures have
been teken from the very beginning. Shri
Mitra ndded that the Government inspectors
can examine only the end product and the
factory owners must see that all measures
are taken to ensure iis quality. The problem
of avoiding contamination before the material
reaches the factory has 1o be solved by the
industry. He further sald that this type of
decentralization in processing work as obtained
— here was unknown elsewhere in the
world,

The Chairman agreed that the best solution
to avoid contamination was to do the entire
processing under one roof. But he said that
there are cerlain practical difficultes under
the present circumsitances. He pointed out
that lokhs of rupees have been spent for
construeting the present factories, which do
not have adequate room for all the operations,
and there iz no guestion of removing them
ag it will be a nntional lozs. The best thing
that can be done to expand production and
increase exports s to gel partly-processed
materinl. He emphasised the need for having
slandard designs for the Depots where the
proliminary processing is done. There should
be well defined standards both for the Depots
and for the factories. He further said that
the unastisfactory condifions which existed
in the Deépots a few years sgoe have changed
snd the industry is getting modemniszed.

Shri John P. George said that it will require
very large area fo accommodate all those
who process the material Inside the factory.

Shri Mitra agreed thot these were Impor-
tant difficulties which mitigated against having
all the operations in one and the same Plant,

Shri Gopinathan Pillai suggested that
since the cooked and peeled prawns tend to
have high standard plate counts, they should
be processed entirely in the factory, Shr
John P. George said that in view of the fact
thut proeessing is partly done in the primary
processing centres and partly in the factories
inspection of the products by Government
agencies should be Instituted at all sectors.

Shri Mitra repented ithat the control of
the quality is the responsibility of the Pro-
ceggors and that Government will come in
only at the last stage of production to cheek
whether what iz sent out from the factory
is of acceptable quality,

The Chairman also agreed that the ulti-
mate responsibility for the quality of the
product should be with the proeessor. Hea
said that Government inspection may not be
practicable at the primary processing
centres, With proper sanitary conditions
maintained in the Depots and in course of
transport of the material to the Factories the
semi-processed goods should arrive in the
Factories in excellent condition.

Shri Mitra pointed out that as o genernl
policy, Government likes the faclories to be
scattered rather than be concentrated @b
certain places, but of course this applies to.
certain industries and not to all

Shri Mitra aslted how faecal confamination
ogeirs in the product. Dr. V, K. Pillal ex-
plained that it happens through flies, from
unclenn surfaces and by the use of polluted.
water for washing purposes.

Dy, Pillui added that the data collected
on nearly a thousand samples of frozen
products eollected over a period of one year
from September 1863 were not considered
in the paper under discussion. Thoge data
relate te the period when the voluntary pre-
shipment inspection has been in operation
which incidentally indicate that there has
been a great deal of improvement Intely
due to the use of chlorinated water for glazing
and other hygenic messures,




Shri Mitra referred to the reported short-
ogo of ice and wizhed to know whether the
flshing boats carried lce with them,

Shri Madhavan Nayar sald that there is o
heavy scarcity of ice and that it is continuous
throughout the year, cspecially when heavy
calches are obtained and that the Industry

has requested the Government to install o
large lce plant at Cochin.,

Shri Mitra Informed that the Government
will be prepared to sanction the funds for
putting up an ice plant provided detalls of
its capacity and location are agreed upon.
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