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Abstract

Effects of cooking and drying methods on the lipids content and neutral lipid component of
shrimp, Metapenaeus joyneri, were investigated. Total lipid content of the fresh shrimp was 6.0%
(dry basis), whi¢h was not changed significantly depending on the cooking and drying methods.
Lipid of the fresh shrimp was composed of 36.8% of neutral lipids, 21.5% of glycolipids, and 41.
7% of phospholipids. Freeze dried shrimp was substantially higher in neutral lipid contents but
lower in glycolipid and phospholipid contents than hot air dried one. Main components of the
neutral lipids were triglycerides, free sterols, free fatty acids and esterified sterols. Freeze dried
shrimp contained higher triglycerides contents than hot air dried shrimp, whereas free fatty acids
content in hot air dried shrimp was greater than that of freeze dried one due to the decomposition
of triglycerides to free fatty acids during hot air drying. Major fatty acid composition of the total
lipid were palmitoleic acid, eicosapentaenoic acid and docosahexaenoic acid, and that of neutral
lipid were palmitic acid, palmitoleic acid, oleic acid, eicosapentaenoic acid and docosahexaenoic

acid in fresh shrimp.
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Fig. 1. Flowsheet of cooking and drying methods of
shrimplMetapenceus joyneril.
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Table 1. Effects of cooking and drying methods on the total lipid content in shrimp
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(g/100g dry tissue)

Raw Boiling Microwave
Fresh shrimp = FD HD FD HD FD
Crude lipid ® 6.0:0.5°%  6.3:0.47° 65057  7.1:0.3%°  7.5:00%  6.9:05%°  7.1:0.4%°
Purified lipid ® 5.520.4° 5.9:0.5°¢  £.2:0.5°  6.6:0.5°°  7.1%0.6%  6.4:0.5%°  6.7:0.5%°
Purification 91.7¢0.8  93.7:0.8  95.4:0.9  93.0:0.9  94.7+0.9  92.8:0.9  94.4:0.8

yield (%)

al  All values ore expressed os mean+SD of triplicate determinations Means with the same lettered superscripts in

a same row are not significantly different at the 0.05 level by Dyncan's multiple range test
b) Extracted by Bligh and Dyer method with the mixture of chloroform/methanol /water (1.0:1.0:0.8, v/v/vi

¢l Purified by Sephadex G-25 gel filtration

Abbreviations are: HD, hot air drying ; FD, freeze drying
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Table 2. Effects of cooking and drying methods on the
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distribution of lipid classes® in shrimp )
{mg/100g dry tissuel

Neurtal lipids Glycolipids Phospholipids
Fresh shrimp 2024.0:66.0° 1182.5:49.5° 2293.5:99.0%
(36.8+1.2) 90 (21.5:0.9)° (41.7:1.8)2
HD 2188.61105.49 1209.0+62.0%° 2802.41 86.8%
Raw (35.3¢1.7)° (19.5:1.0)2° (45.2¢1.4)%
FD 3056.2+112.1° 713.9¢53.1° 2129.9:88.57
(51.811.9)° (12.1:0.9)° (36.151.5)°
HD 2619.9:113.6° 1476.8463.9° 3003.3:120.7°
Boiling (36.9:1.6)% (20.8+0.9)° (42.3:1.7)%
FD 3458.42118.8° 699.6466.0°9 2442,0:99.0°
(52.451.8)° (10.651.0)°9 (37.011.5)°
b
HD 3162.4+107.2° 1239.5+60.3° 2298.12113.9
Microwave (47.2:1.6)° {18.550.9)° (34.3:1.7)°
FD 3859.2+108.8° 614.4:64.09 1826.44102.4°
(60.3:1.7)% (9.6+1.01° (30.121.6)°

ol Eoch lipid fraction was separated by silicic acid column chromatogrophy and quontitated by gravimetric

measurement

bl All values are expressed as mean=+SD of triplicate determinations. Means with the same lettered superscripts in
a column are not significantly different ot the 0.05 level by Duncan's multiple range test
c) Figures in parentheses show percent of total purified

lipid extract
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Fig. 2 Thin-tayer chromatogram of neutral lipids in
shrimp 1, Fresh shrimp; 2, Hot air drying without
cooking; 3, Freeze drying without cooking; 4, Hot air
drying with boiling; 5, Freeze drying with boiling; 6, Hot
air drying with microwave cooking; 7, Freeze drying
with microwave cooking.

Adsorbent, silica gel G (0.25mm); solvent system, n-hexane/
diethyl ether/acetic acid (80:20:1, v/v/V); visualization,
charring by heating with 40% H,SO,. The spots were
identified as follows: ES, esterified sterols; TG, triglycerides;
FEA, free fotty acids; FS, free sterols

Table 3. Effects of cooking and drying methods on the composition of neutral lipids® in shrimp

img/100g dry tissuel

ES FFA Fs
Fresh shrimp 85.0+4.0° " 757.0218.2° 556.6+8.1° 625.4+14.2°
(4.250.2)C© (37.4:0.9)° (27.5:0.4)° (30.9+0.7)°
HD 235.3:12.2° 715.2421.4° 1485.3:27.52 620.4£15.3°
Raw (7.7:0.4)2 (23.4:0.7)° (48.6:0.9)% (20.310.5)%
FD 113.8:8.8" 963.0£17.5° 566.8:10.9° 545.0¢13.19
(5.240.4)° (44.0+0.8) (25.9:0.5)° (36.9:0.6)°
HD 89.147.9° 854.1221.0° 710.0¢13.1%¢ 966.7£18.3%
Boiling (3.4:0.3) (32.6:0.8)" (27.1:0.5)%¢ (36.9:0.7)%
FD 128.0£10.4°9 1220.8+31.1° 830.0+13.8° 1279.6£27.7°
(3.7:0.3)°° (35.3:0.9)° {24.0:0.4)° (37.0:0.8)%
HD 126.5:9.5°9 1027.8£22.19 885.5215.8° 1122.5222.1°
Microwave (4.0:0.3)°¢ (32.5:0.7)% (28.0:0.5)° (35.5:0.7)°
FD 204.5+15.4° 1659.5:30.9° 1003.4219.3° 991.8+19.3°
(5.3:0.4)° (43.0:0.8)° (26.020.5)° (25.7+0.5)

al Abbreviations are the same os in Fig. 2
bl Expressions are the same as in Table 2

¢l Figures in parentheses show percent of neutral lipids fraction
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Table 4. Effects of cooking and drying methods on the
fatty acid composition of total lipid in shrimp

Raw Boiling Microwave

Fatty Fresh
acid® shrimp HD FD HD FD HD FD

Saturates
12:0 0.1 - - 0.1 0.1 - -
13:0 0.1 0.1 0.1 - 0.1 0.1 0.2
14:0 2.1 1.2 1.9 2.4 2.9 1.2 0.9
15:0 1.4 0.8 1.3 1.5 1.8 0.8 0.5
16:0 6.0 20.7 3.3 7.6 1.9 17.7 129
17:0 6 1.7 0.4 0.5 0.5 1.3 0.9
"18:0 0.5 0.7 0.6 1.5 1.4 1.2 0.8
20:0 2.2 2.4 2.5 0.1 0.1 4.2 4.7
Total 5.0 27.6 10.1 13.7 8.8 26.5 20.9
Monounsaturates

16:1 26.3 6.8 27.9 29.9 39. 4.8 3.5
18:1 3.5 20.8 3.9 7.1 101 127 8.9
20:1 8.3 5.2 6.6 4.4 4.9 0.8 0.7
22:1 50 6.8 9.7 10.9 0.9 4.8 3.9
24:1 0.8 2.4 3.6 4.6 4.7 126 21.7
1.7

Total 44.0 41.8 51. 56.9 59.7 35.4 38.7

Polyunsaturates

18:2 4.2 35 3.0 3.4 0.4 2.2 1.4
18:3 0.2 1.6 1.4 0.2 0.1 0.6 Q.7
20:2 0.7 1.4 1.8 0.2 0.3 0.9 0.9
20:3 8.6 1.2 1.2 0.3 0.5 2.2 2.6
20:5 15.6 15.4 20.5 16.1 18.0 23.5 24.7
22:6 1.7 7.5 10.3 9.2 12.2 8.7 10.1
Total 41.0 30.6 38.2 29.4 31.5 38.1 40.4

ol Expressed os weight percent and claculated from peak
areas of the gas-liquid chromatograms. Fatty ocids are
expressed as number of carbon: number of double bonds
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Table 5. Effects of cooking and drying methods on the
faty acid composition of neutral lipid in shrimp

Fatty Fresh Raw Boiling Microwave
acidv  shrimp HD FD HD  FD HD FD

Saturates
12:0 - - - - - - -
13:0 - 0.2 - - - - 0.4
14:0 3.5 1.4 1.9 1.1 1.0 2.2 3.9
15:0 1.5 0.7 1.0 0.4 0.4 0.9 1.9
16:0 23.7 13.9 19.4 6.5 6.2 19.2 37.3
17:0 0.3 1.1 1.5 0.4 0.4 1.3 0.5
18:0 1.2 0.6 0.6 2.4 0.5 0.7 1.6
20:0 0.4 5.5 0.6 5.1 0.3 0.6 0.1
Total 30.6 23.4 25.0 15.9 8.8 24.9 45.7

Monounsaturates
16:1 10.1 4.0 5.8 1.7 1.7 56 117
18:1 13.5 7.8 129 3.6 2.9 119 0.6
20:1 22 0.7 6.6 2.8 16.9 6.6 4.4
22:1 0.6 1.0 0.6 1.8 2.2 1.3 4.6
24:1 6.4 3.7 17.4 253 113 20.2 3.7
Total 32.8 17.2 43.3 35.2 350 456 25.0

Polyunsaturates
18:2 1.9 1.1 1.9 1.2 0.7 1.7 0.3
18:3 0.5 0.6 1.0 0.4 0.5 0.9 0.3
20:2 1.5 1.0 1.5 3.6 2.1 1.7 0.5
20:3 116 4.5 7.7 1.5 1.8 7.4 0.2
20:5 15.5 39.7 14.0 27. 35.4 12,4 183

22:6 5.6 12,5 5.6 143 157 54. 9.7
Total 36.6 59.4 31.7 48.9 56.2 29.5 29.3

a} Expressions are the same as in Table 4
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