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Quality Determination of Shrimp(Penaeus japonicus)
during Iced and Frozen Storage

Young Chun Lee and Young Soo Um

Department of Food Science & Technology, Chung-Ang University

Abstract

ATP related compounds, ammonia, VBN, pH and sensory quality of shrimps were determined to
evaluate quality changes during iced and frozen storage. ATP related compounds were determined
by HPLC, ammonia by ammonia ion specific electrode, VBN by micro-diffusion method, pH by pH-
meter, sensory quality by multiple comparison test with 30 panelists. K value of ice stored shrimps
gradually increased to 20% for 8 days, and then increased more rapidly, whereas that of frozen stored
shrimps increased slowly for 7 months. Ammonia contents in ice stored shrimps increased slowly
for 6 days and then rapidly after 8 days storage, whereas that in frozen stored shrimps increased
slowly for 8 months. VBN contents in ice stored shrimps increased slowly for 10 days and then
rapidly after 12 days. VBN contents in frozen stored shrimps slightly increased for 6 months. Sensory
scores of taste and color of shrimps marked lowered values after 6 days storage in ice, and after
6 and 7 months frozen storage, respectively. Sensory flavor scores of stored shrimps had significant
correlations with K value, ammonia, pH and VBN. These results indicated that ammonia contents
in stored shrimps, rapidly determined by an ammonia electrode, could be used as a quality index

of shrimps.
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Table 1. Questionnaire for sensory evaluation of stored
shrimps

Name: Date:

You have received a sample marked R and samples
that have gone through different storage periods. Com-
pare test samples with R and evaluate flavor of stored
shrimps, according to the following scale:

Sample No.: .
Like over R i
Like same as R e
Dishke shghtly over R R
Dislike over R e
Dislike very much over R - — - —
Dislike extremely over R — — —+ — -
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Fig. 1. Changes in ATP related compounds in shrimp
during iced storage for 14 days
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Fig. 2. Changes in ATP related compounds in shrimp
muscle during storage at —18°C for 8 months
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Fig. 3. Changes in K value of shimps during iced stor-
age for i4 days (®@-—®@) and frozen storages at —18°C
for 8 months (! 1—I 1)
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Fig. 4. Changes in ammonia of shrimp during iced stor-
age for 14 days
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Fig. 5. Changes in ammonia of shrimp muscle during
storage at —18°C for 8 months
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Fig. 6. Changes in VBN of shrimp during iced storage
for 14 days
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Fig. 7. Changes in VBN of shrimp muscle during stor-
age at —18°C for 8 months
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Table 2. Sensory scores of shrimps stored in ice for
14 days, evaluated by a modified hedonic scale

Quality
attributes 0 2 4 6 8 10 12 14

Storage time in ice{days)

Flavor 50¢ 4.8 4.6° 38° 3.1° 259 1.9¢ 114
Appearance 5.0° 4.6% 43¢ 33" 29" 25" 18 1.2

Notes: (1) n=30

(2) Range of score; 6 (like over R) to 1 (dislike extremely
over R)

(3) Mean scores with the same letter were not significant-
ly different(p<0.05) from each other.

Table 3. Sensory scores of shrimps stored at —18°C
for 8 months, evaluated by a modified hedonic scale

Quality

Storage time at — 18C(months)

attributes 0o 1 2 3 4 5 6 7 8

5.0¢ 4.8 4.3" 43" 42" 43" 43" 3.9° 3.9
500 5.0 4.6° 4.7¢ 4.6° 4.7° 4.0' 3.4% 23"

Notes: (1) n=30

(2) Range of scores; 6 (like over R) to 1(dishke extremely
over R)

(3) Mean scores with the same letter were not significant-
ly different(p<0.05) from each other.

Flavor
Appearance

Table 4. Correlation coefficients among quality indices
of shrimps stored in ice

K value VBN Ammonia Sensory
ﬂdV()l'

VBN 0.950%*
Ammonia 0.962** 0.882*
Sensory —0.959** —0.893* -0977**
flavor
Sensory —0.951** —0910* —0.963** —0.994**
appearance

Note: *indicated significance level at p=0.05, and **at

p=00L
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Table 5. Correlation coefficients among quality indices
of shrimp muscle stored at —18°C

K value VBN Ammonia Sensory
flavor
VBN 0.777
Ammonia 0.650 0.707
Sensory —0.740 —0.864* —0.920**
flavor
Sensory —0.847* —0918** —0572 —-0.757
appearance
Notes: *indicated significance level at p=0.05, and **at
p=0.01.
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