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Abstract

Effects of cooking and drying methods on the composition of glycolipids and phospholipids of
shrimp, Metapenaeus joyneri, were investigated. Major components of the glycolipids were
esterified steryl glycosides, monogalactosy! diglycerides and steryl glycosides. Hot air drying
enhanced the esterified steryl glycosides content substantially with the reduction of the monogala-
ctosyl diglycerides content. However, reversed pattern was shown for freeze drying. Main
components of the phospholipids were phosphatidyl ethanolamines, phosphatidyl cholines, phos-
phatidic acids, phosphatidyl inositols and phosphatidyl serines. Phosphatidic acids content for hot
air and freeze dried shrimp without cooking was 8.3% and 5.9%, respectively. On the other hand,
freeze dried shrimp with microwave heating was higher in phosphatidy] ethanolamines contents
but lower in phosphatidyl cholines contents than hot air dried shrimp. Major fatty acids of the
glycolipids and phospholipids fractions were pentadecanoic acid, palmitic acid, oleic acid, nervo-

nic acid and eicosapentaenoic acid in fresh shrimp.
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Fig. 1. Thin-layer chromatogram of glycolipids 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 HI0.50mm; solvent system, chioroform/
methanol/waoterl65:16:2, v/v/v); visualization, charring by
heating with 40% H,SO,. The spots were idenfified as
follows: Unk., unknown; ESG, esterified steryl glycosides;
MGDG, manogalactosyl diglycerides; SG, steryl glycosides
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{mg/100g dry tissuel

ESG MGDG SG Unk.
Fresh shrimp 555.8¢9,50 " 255.4:7.19 288.5:7.1° 82.8:4,7
(47.0:0.8)0 © (21.6+0.6)° (24.440.6)° (7.0:0.4)°
HD 426.9:6.4% 89.3:2.9° 160.6+3.69 37.1:2.9%
Raw (59.820.9)% (12.5:0.4)¢ (22.5:0.5)° (5.2:0.4)°
FD 576.79.7° 979.346.0° 245.4+4.8° 107.616.0%
(47.7:0.8)° (23.1:0.5)° (20.3:0.4)° (8.9:0.5)°
HD 323.9+6.3° 170.0:4.2° 124.522.2" 81.243.57
Boiling {46.3:0.9)° (24.3:0.6)° (17.8:0.6)' (11.620.5)°
FD 435.7+11.8°% 431.2:8.9° 446.0:13.3% 163.9+5.9%P
(29.5:0.8)° (29.2:0.6) (30.2:0.9)% (11.120.4)2°
HD 233.5:4.3° 143.7¢3.7°¢ 173.924.3° 63.313.1°
Microwave (38.0:0.7)° (23.4:0.6)°° (28.3:0.7)° (10.3:0.5)°
FD 411.5:7.4° 297.5+8.7° 386.7:8.7% 143.815.0%
{33.2:0.6)° (24.0:0.7P (31.2£0.7) (11.6:0.4)°

o) Abbreviations are the same as in Fig. 1

All values are expressed as mean*SD of triplicate determinations

bl Means with the same lettered superscripts in a column are not significantly different at the 0.05 level by Duncan's

multiple range test

¢} Figures in parentheses show percent of glycolipids fraction
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Fig. 2. Thin-layer chromotogram of phospholipids 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 H(0.50mm); solvent system, chloroform/
methanol/water/28% aqueous ammonial75:30:0.5:4, v/v/v/
vl; visualization, charring by heating with 40% H,SO,. The
spots were identified as follows: PA, phosphatidic acids; PE,
phosphatidy! ethanolamines; PC, phosphatidyl cholines; PI,
phosphatidyl inositols, PS, phosphatidyl serines
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Table 2. Effects of cooking and drying methods on the composition of phospholipids ® in shrimp (mg/100g dry tissue)

PA PC P1+PS

Fresh shirmp 174.3£11.5%% 1002.3:18.3% 956.4118.3° 160.5:9.2°
(7.640.5)2 ¢ (43.7:0.8)° (41.7+0.8)° (1.020.4)°

HD 176.8:12.82 932.9:19.22 713.5¢14.8% 306.7+10.6%
Raw (8.3:0.6)% (43.8:0.9) (33.5:0.7)° {14.4:0.5)%
FO 165.3¢11.2° 1062.1:22.4° 1280.7:25.2° 294.3:11.2°
(5.9:0.4)° (37.9:0.8)° (45.7+0.9)° (10.5:0.4)°

HD 146.5+9.8° 940.2+22.0° 1106.2419.5° 249.1:14,7°
Boiling (6.040.4)° (38.5:0.9)° (45.3:0.8)° (10.2:0.6)°
FD 150.29.0° 1021.1+24.0° 1618.8+33.0° 213.2+15.0°

(5.0:0.3)° (34.0:0.8)° (53.9:1.1) (7.1:0.5)°

HD 113.629.6° 670.4+15.4° 1026.8+15.42 115.647.7°

Microwave (5.920.5)° (34.8:0.8)° {53.3:0.8)2 (6.0:0.4)°
FD 135.6:13.8° 1013.5: 18.4° 1031.8+20,7° 117.2:9,29

(5.9+0.6)° (44.1+0.8)2 (44.9:0.9)° (5.1:0.4)°

al Abbreviations are the same as in Fig. 2
b) Expressions are the same as in Table 1

c Figures in parentheses show percent of phospholipids fraction
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Table 3. Effects of cooking and drying methods on the
fatty acid composition of glycolipid in shrimp

Raw Boiling Microwave

Fatty Fresh
acig® shrimp HD FD HD FO HOD FD

Saturates
12:0 - 0.8 - -
13:0 - 1.1 - B -
14:0 2.2 1.9 3.7 - 1.9 3.0 2.1
15:0 13.4 1.1 1.4 1.4 0.7 1.5 1.3
16:0 5.7 15.2 9.7 13.2 9.5 29.7 25.7
17:0 - 1.8 1.9 1.2 1.0 2.4 2.8
18:0 5.2 11.9 3.5 2.3 0.8 3.2 1.7
20:0 2.4 6.3 2.9 2.5 2.0 4.9 5.5
Total 28.9 40.1 23.1 20.6 159 44,7 39.1
Monounsaturates
16:1 - 5.4 3.8 4.3 2.6 7.4 7.7

18:1 53 1.9 9.2 158 3.8 117 10.7

20:1 30 7.8 129 159 13.8 1.1 3.2

22:1 14 11 52 38 04 07 1.2

24:1 345 66 1.3 63 33.9 1.5 3.3
2.4

Total 44.2 28.8 38.4 46.1 54.5 22.
Polyunsaturates

26.1

18:2 3.0 4.5 3.6 7 2.5 5.5 9.5
18:3 - 1.7 4.5 1.5 1.3 2.4 2.5
20:2 2.1 4.9 2.3 5.0 3.0 3.7 5.5
20:3 4.2 7.8 7.6 8.9 4.2 9.6 9.9
20:5 15.2 3.6 11.2 8.1 123 6.2 0.5
22:6 2.4 8.6 9.3 6.1 6.3 5.5 6.9
Total 26.9 31.1 385 333 29.6 329 34.8

a) Expressed as weight percent and calculated from peak

areas of the gas~liquid chromatograms.  Fatty acids cre
expressed as number of carbon : number of double bonds

Table 4. Effects of cooking and drying methods on the
fotty acid composition of phospholipid in shrimp

Fatty Fresh Raw Boiling Microwave

acig® shrimp HD FD HD FD HD FD

Saturates
12:0 0.2 0.1 0.1 0.1 0.1 0.1 1.5
13:0 0.3 0.1 0.1 0.1 0.1 0.1 1.5
14:0 1.5 2.9 2.2 2.6 1.5 2.6 0.9
15:0 1.0 2.1 .5 1.7 0.8 1.9 t.4
16:0 20.5 0.5 0.2 6.5 20.9 4.1 4.9
17:0 2.1 0.6 0.6 0.2 1.8 0.5 0.5
18:0 4.9 1.6 1.3 1.8 1.8 1.7 2.4
20:0 0.3 0.3 1.5 0.2 0.2 0.2 0.2
Total 30.8 8.2 7.5 13.2 27.3 1.2 133

Monounsaturates
16:1 6.1 493 37.4 37.9 6.2 33.8 31.9
18:1 20.8 2.3 10.3 9.9 17.8 5.5 12.1
20:1 8.1 6.5 5.4 4.7 11.9 4.0 4.0
22:1 0.5 0.3 6.8 4.7 4.1 5.7 9.2
24:1 1.4 5.2 1.8 6.7 9.9 5.8 0.3
Total 36.9 63.6 61.7 63.9 49.9 54,8 57.5

Polyunsaturates
18:2 1.9 5.0 14.0 0.5 2.1 20.2 0.6
18:3 Q0.5 0.3 1.2 0.2 1.0 0.1 0.2
20:2 1.2 0.5 0.4 0.6 1.3 0.2 5.1
20:3 9.8 0.5 0.2 0.3 1.5° 0.3 0.3
20:5 14.5 13.3 9.1 12.8 159 8.1 14
22:6 4.4 8.6 5.9 8.5 1.0 5.1 8.9
Total 32.3 28.2 30.8 22.9 22.8 34.0 29.2

al Expressions are the same as in Toble 3
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