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Change in Quality of Frozen Breaded Raw Shrimp by
Storage Temperature Fluctuation
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Korea Food Research Institute

Abstract

Effect of storage temperature fluctuation on quality of frozen breaded raw shrimp was studied.
Storage experiments were undertaken as follows: First, after storage at —20TC for 20 days or 40
days, storage temperature of materials were raised to —15C or —5C, and then stored at these tempe-
ratures, And second, by repeating for 5, 10 and 15 times by 3 conditions (—20C——15C— —20T,
—20C—>—10C—>—20C, —20C—>—5C——20T) with temperature fluctuation during storage. Quality
changes were measured by determining extractability of salt-soluble protein, volatile basic nitrogen,
thiobar-bituric acid, pH and microbiological changes at regular intervals. Rise in storage temperature
from —20C to —15C had not caused significant change on it's quality, but rise up to —5C caused
some change in quality without relationship with storage period before temperature rise. Fluctuation
of storage temperature from —20C to —15C of frozen breaded raw shrimp did not cause noticeable
changes on it's quality. But temperature fluctuation from —20C to —10C or —5C caused remarkable
changes of it's quality, according to the increase of fluctuation times and temperatures.
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Table 1. The processing recipe of frozen breaded raw
shrimp

Processing recipe %
Shrimp 60.35
Wheat flour 6.02
Baking powder 0.16
Salt 0.10
Monosodium glutamate 0.09
Soybean oil 0.35
Pepper 0.06
Bread crumb 29.71
Water 3.16

Table 2. Condition

Sample code

of temperature treatment

Temperature treatment

A Stored at —20C

B Stored at —15C after 20 days at —20C

C Stored at —5C after 20 days at —20C

D Stored at —15C after 40 days at —20C

E Stored at —5C after 40 days at —20C
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Fig. 1. Time-temperature curve of single temperature
fluctuation of frozen breaded raw shrimp
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Table 3. Size and chemical composition of frozen breaded raw shrimp

Body length Range 83~138 Crude protein (%) 237
(mm) Crude fat (%) 2.5
Average 113 Crude ash (%) 4.6
Sahmt\ (%) 2.7
Body weight Range 38~.35 Volanle basic nitrogen (%) 14.8
® Salt-soluble protein (%) 65.9
Average 4.2 Thiobarbituric acid (%) 0.08
pH 7.23
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Fig. 2. Change of VBN contents of frozen breaded raw
shrimp when the temperature increased up during sto-
rage
(A) Storage temperature changed after 20 days at —20
C, (B) Storage temperature changed after 40 davs at
—-20C
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Fig. 3. Change of pH of frozen breaded raw shrimp

when the temperature increased up during storage
(A) Storage temperature changed after 20 days at —20
€. (B) Storage temperature changed after 40 days at
—20C
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Fig. 4. Change of extractability of salt-soluble protein
of frozen breaded raw shrimp when the temperature
increased up during storage

(A) Storage temperature changed after 20 davs at 20

C, (B) Storage temperature changed after 40 days at
—20C
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Fig. 5. Change of TBA value of frozen breaded raw

shrimp when the temperature increased up during sto-

rage

(A) Storage temperature changed after 20 days at —20
C, (B) Storage temperature changed after 40 days at
-20c
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Fig. 6. Change of bacterial count of frozen breaded

raw shrimp when the temperature increased up during
storage

Table 4. Change of E. coli (MPN/g) of frozen breaded
raw shrimp when the temperature increased during sto-
rage

Fabata A A 23 A5 F (1991

Log No, bacteria per gram

5 1 - 1
15

Frequency of fluctuation(times)

Fig. 7. Change of bacterial count of frozen breaded
raw shrimp with storage temperature fluctuation

Table 5. Change of chemical composition of frozen
breaded raw shrimp with storage temperature fluctua-
tion

Storage time (days)

Sample Y
20 40 60 80 100 120
A <03 <03 <03 <03 <03 <03 <03
B <03 <03 <03 <03 <03
C 0.3 G4 0.4 1.1 21
D <03 <03 <03 <03 <03
E <0.3 03 03 07 15

g 200004 40 HF F —15C2 4414 AR
(D) A& A vhgo® vl4E 44457} 7191 LEY
dsien BASS $49 Y33de delta, oo

I —20Tell A 409 A} F —5C2 Zﬂ}*]ﬂ A 8(E)

= A& Cob A AgAdS Bola olevt A% 40
A7 79 o] gEe] Apastrl et ool FE

1004 Alolol 7] Bd+=ul, 53] epAl Rl B]ste]
A717b8) 7o) whet vl Ee) Qo] FAS whE
= AL o4 dgdg 2l AR Akl o
AA717E thabEe] w3l Table 49} 72l A, B, D
Al@ate] MPN<0.3/g o3& vlelykow, MPNe] 1/g
ole R vepd AtE CARM AA 80U L1/,
EAlgol Al A& 12094 15/go. 7hzh el

SEXNF2T Y| HsiHso] SR o|xz HE

7R 1 WEA el g FALEE %éﬂ%%
9l —20Te 4 —15C(a), —10C(b) ¥ —5C(c)7HA|
AEA 7 F, Al —20C7 A WEle ew AR
53], 103, 153 A& 799 VBN, pH, &4
Ao $28 3 TBA Fekisls Table 59 7zt et
Hlch Table 594 R npep o] VBN wWgix
Zo] Az, WEAFIL WEHE G F5TL %

S

¥

Frequency of Extract-

Condition ﬂuc.tuation (mg%) pH  ability (O.g%%Og)
(times) (%

a 0 145 723 7246 041
5 148 725 69.99 0.42

10 159 734 6434 0.46

15 150 720 6745 047

b 0 145 723 7246 041
5 146 732 6745 049

10 162 728 5855 0.60

15 20.1 669 5095 0.87

c 0 145 723 7246 0.41
5 251 698 5594 1.40

10 326 650 4533 1.54

15 363 627 4031 343

sith ol 2EASel ofgk FAMstel A LA ubs}
o} —20Ce} A2l A7 A Aol

VBN §ede) wishe 7e) ¥ 4 glglom, =& ~15
cx e eEAFAME A2 Wbt ¢lenz VBN

gere] 27 EMBel oy o @whe 5 9l
283l pH Wste —15C % —10T7hA o] 2% Ed
Hi HEse] Fobel wet pHis 7o) 2 she o
ehbr] ghis Jo2 web Aleal4 pHe WEERE
ook S 2 4 glglth 2o —507Ae) e
MEo e WENSY Zrbel wel 27]% 7.23¢04
627717 Askehs Hog Hol whrlzt Eok Ahee] o
A H o7 " sle] & Aok pHe A 3}3&‘:}{— A&
o = olom 38 A3l 2] L zarol W3l 7
Sell vtebd whel o] —15C74X 9 %Hﬂ%oﬂ ME
L3120 Zrlel tido] o 4Ad whwlalo] f3o] A7t
Halshi A%e HejFlont, —10C R —5C7HA ¢

(')
B



HE A2

Table 6. Change of E. coli of frozen breaded raw sh-
rimp with storage temperature fluctuation

Frequency of MPN/g
fluctuation ——— 7
(times) a b c
0 <03 <03 <03
5 <0.3 <03 <03
10 <0.3 04 1.1
15 0.3 0.8 3.9
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