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INDUSTRY
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The blanched water rejected by the local shrimp canning industries contain 16% protein and nearly 78%

sodium chloride.

It has been observed that during the blanching operations in the shrimp canning industry,

the total leaching losses of protein, free amino acids, minerals and vitamins, range from 30,000-60,000 1b during

an 8-hr shift, depending upon the size of the blanching vessel.

Using dialysis in static water it is possible to re-

cover 809 of the salt and to concentrate 609, of the proteinous matter which was otherwise going waste.

Introduction

Many fresh foods are given a hot water or steam
scald, known as the blanch, before filling in to the
container. This serves to remove surface ma-
terials which might affect the flavour, drives out
gas, and wilt the product so that a better control
of the fill is possible. Blanching reduces the
amount of colour change by removing air volatile
as well as water soluble constituents.! It also
helps in destroying enzymes,> but resulting at
the same time in an appreciable loss of ascorbic
acid3—5 and carotene. Some processors® have
determined a leaching loss of 5 to 109, of the total
water soluble vitamins or other constituents during
blanching. These losses may go up to 509, de-
pending upon whether the blanching is done in
water or in steam. Losses are higher in water
than in steam blanching.? Quick-high-tempera-
ture blanching has now been adopted by most
of the industries resulting in an improvement
of the colour of the product.

Shrimp canning is a very flourishing industry
in Pakistan. None of these industries, however,
is paying any attention in conserving the loss
of precious nutrients during blanching. It has
been observed that in the blanching operation
in the shrimp canning industry, the total leaching
losses of protein, free amino acids, minerals and
vitamins, ranges between 30,000 lbs to 60,000 lbs,
during an 8-hr shift, depending upon the size of
the blanching vessel.

Since at the moment the whole of this nutritious
material is drained off and not much literature
is available in the field of blanching of shell
fisheries, the present study was undertaken in
order to give an incentive to the shrimp canning
factories for the recovery of this important waste.
The industrial aspect of this waste is still under
investigation and will be dealt with in a separate
communication.

Experimental

Blanching.—Blanching is generally done in an
apparatus called blancher (Fig. 1). It consists
of a rectangular stainless steel tank ‘A’ suitable
to resist corrosion, having a stainless steel coil
‘D’ for heating. A hanging stainless steel trough,
‘B’ having perforated bottom and sides, contains
the food stuff to be blanched. The perforated
trough can be mechanically operated with the
help of pulleys ‘C’.

At the shrimp canning factory at Karachi, the
blanching is done, by boiling the fresh, deshelled,.
washed and graded shrimps in salt solution in a
stainless steel blancher for 10-15 min till the
product develops pinkish colour and the adhering-
impurities are removed. The blanched shrimps
are removed from the tank mechanically, and the
milky blanched water is discarded. It is this water
which was used in the present investigation as a
starting material.

The water was transferred to an evaporating
dish and allowed to dry on a boiling water bath.
The final drying of this material was done in a
hot air blowing oven. The dried material thus.
obtained was ground to 40 mesh in a ball grinder.
It was found to have the following composition :
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Fig. 1,—Blancher.
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Protein 16.16%,; Fat 0.19,; sodium chloride
78.42% and ash 81.009%,.

Dialysis.—Different samples (100 g each) of the
dried blanched material were transferred to 4
different dialysing tubes. Each tube was subject-
ed to dialysis in 1000 ml distilled water, for
2,4, 6 and 8 hr at room temperature on a
magnetic stirrer. The dialysed and the non-
dialysed materials were collected and analysed for
their nitrogen and sodium chloride contents.
The results are given in Table 1.

Dialysis in running water was conducted in an

identical manner. by suspending the dried blanch-
ed material in dialysing tubes in running tap
water at room temperature. The rate of separa-
tion of protein and sodium chloride is shown in
Fige 2,

Paper Chromatography.—To understand the amino
acid make up of the nondialysable portion it was
hydrolysed with 6NHCI and submitted to two-
dimensional paper chromatography using butanol:
Acetic acid: water (100:22:50) and phenol: water
(80:20). The paper showed the presence of the
following amino acids: aspartic acid, glutamic
acid, serine, glycine, alanine, phenyl alanine,
lysine, histidine, arginine, tyrosine, leucine/isoleu-
cine. Tryptophane appears to have been
destroyed during acid hydrolysis and was not
detected.

Results and Discussion

The blanched water rejected by the local
shrimp canning industries contained 16.16%,
extracted protein and nearly 78.429, sodium
chloride. Since the amount of sodium chloride
is high the isolation of protein from blanched
water could only be done effectively through
dialysis. It is evident from Fig. 2 that dialysis in
running water will result in a loss of sodium
chloride which could otherwise be recovered and
used again. This loss could be overcome by
dialysing the blanched material in static water.
It is thus possible to increase the proportion of
protein in the dialysing bag, resulting at the same
time in an increase of sodium chloride in the
dialysable portion. The dialysed sodium chloride
solution with slight supplementation by the salt
can be a better substitute for fresh blanching
solution, since it is rich in free amino acids and
other nutrients. By this simple technique it is
possible to recover the salt and to concentrate
the proteinous matter which was otherwise going
waste. Separate samples of the dried blanched
material were dialysed for different times and as
is evident from Table 1, 4-hrdialysis is sufficient
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to concentrate protein and to dialyse out nearly
809, of the salt.

To overcome losses of valuable nutrients by
water or steam blanching, considerable research
has been conducted to develop electronic blan-
ching, which would avoid losses through leaching,
but a satisfactory procedure has not, as yet, been
worked out. Similarly exposing the food to sul-
phur dioxide or dipping the food in a liquid
containing a similar substance has also been tried.
The sulphite protects colour and flavour of the
food by combining with the enzymes and in-
hibiting them. The greatest drawback in such a
treatment is that the chemical disappears gradually
during storage and the protection is lost. More-
over, sulphite gives a flavour which may be objec-
tionable to the consumer. Use of radiation has
not been legally permitted.® In view of the above
mentioned facts, and in spite of the losses of valua-
ble nutrients through leaching, water blanching
is still preferred.

Due to certain experimental difficulties quantita-
tive determination of the amino acids was not
undertaken. It was, however, noted that glycine
was present in exceptionally high amounts, a fact
which has also been observed by Simidu and
Hujita, and the peculiar taste of shrimps has been
attributed to the abundance of this amino acid.8
Since crustacean muscles are reported to be defi-

60 Protein
3 Sodium Chloride -------
"\
66 1\
]
\
) \
T 1.4
] \
& \
< \
32 1+ )
\
\
\
AY
AY
16 1 N
\\

5 = + t : "

1 2 3 4 5 6 7 &
Dialysing time in hr

-+

Fig. 2.—Dialysis of dried blanched material in running
tape water.



STUDIES ON BLANCHED WATER—A WASTE PrODUCGT OF THE SHRIMP CANNING INDUSTRY 5I

TaABLE 1.—DiaLysis OF DRIED BLANCHED MATERIAL (100g) IN STATIC WATER AT ROOM TEMPERATURE..

Nondialysable portion Dialysable portion
Sample D;iag?s o ' FRLl ] t
Noo hr o vieldg o NaGlqon)ahe; viedg PO MO pouiache,
Yo Yo o, Yo /0 .
A 2 23.01  44.40 10.20 59.90 75-37 4.77 68.80 86.00
B 4 8.401 +63.18 0.68 34.40 9I .40 6.56 81.00 85.40
G 8.05 63.72 0.07 37.80 92 .60 6.62 82.80 86.70
D 8 Su ] 8aas1 " o0.00 32.10 93.00  6.75 88.40 82.70
cient in cystine and cysteine, we also did not find Prodﬁcty, edited by M.B. Jacobs, (Inter
these two amino acids in the hydrolysates.9 Science Publishers, New York 1951),

second edition. Vol. IIT pp. 186%.
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