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1 Me57%E 14 BRABRME
11 MHRE [~V 30 mg,
, 6 mol/L 10 mL, , 110°7C
(A. japonicus Selenka) 3 2 h, ’ 50 mL, 2 mL
, , 8 12 0 C CoomL
e ’ © o 0.02molL ,0.45 pm :
, , , > 4 ’ 2]
20°C 200 pL 1 mL :
1.2 Hea® 20 L,
56 ) 100 L, 100 L,
. 15 cm , 1 h, 400 pL, ,
, 60 C 10 min, s 0.45 pm s
, 2d , Agilent 1100 , ,
(1 ) 254 nm, Venusil XBA-AA 4.6 mmx
: , 250 mm, 5 pm, 40 C, 2 uL
0.5 1 cm, : 1.5 ReRr B2
5 10 Pa, 85 90 v 40 mg, |
25 +48 72h, mol/L  KOH/ 2 mL, .70 75 C
() 20 min ( ), , 1 mol/L HCI/ 3
15 em mL, .70 75°C 20 min ( ),
’ ,  0.5mL , (21 Agilent 7890
18 25 , 3 5 .
72 9 b, , ; Agilent FID ; DB-FFAP
am ) (30 m x0.250 mm x0. 25 pm); 1.0
N : mL/min; : 100 C 10 min ,
. 10 C/min 230 C,
(g/mL, 1:3), 15 min,
15 min | 15 em 15 min; : ; o 1 220 C;
s 25 ( FID): 280 C; ,
305 72 96 h, 1.0 uL
: 1.6 FESH
v SPSS 17.0
3.5% NaCl + : (ANOVA,
3.5% NaCl (g/mL, 1:3), 15 Tukey ) ’ 95 9
min, 15min 15 cm
, 2 ZEREW#
20 825 . 35 21 KudE
: 72 96 h, :
(V) 1 ’
(I~V )
’ (P<0.05)
| ’ 3.99%~6.39% , +
13 Kagde : 3.5%NaCl n ,
105 ( GB/T 14769-1993) ,
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x1 MIMRSEEREKDEE(%)
Tab. 1 Moisture content of the processed sea cucumber wall body(%0)
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I In° mre ve Ve
5.15+0.03 3.99+0.05 5.38+0.04 6.39+0.03 5.89+0.01
: + ; P<0.05 ;
I: ;AL ; 1I: s IV ; V:3.5% NaCl +
22 BRAEABEARELFE (P<0.05)
46.10%~31.92%, 13.17%~
) , 10.41%  26.39%~16.96%, , 5
, 5
17 3.5%NaCl +
18 , 5 3.5%NaCl +
17 0.29% ,
3.5%NaCl +
/ , 8.31% 14.81%; +
F2 MIMRSEERIEREINDE(%)
Tab. 2 Amino acids composition and content of processed sea cucumber wall body(%6)
I Il il v A

(Asp) 4.30+0.13%% 3.81+0.05%¢ 3.46+0.06"% 3.66+0.08%¢ 3.04+0.07°¢
(Thr) 2.61£0.06% 2.25:+0.04%% 1.85+0.03% 2.13£0.02%°°° 1.79+0.06
(Ser) 2.81+0.06 >cd¢ 2.27+0.07 24 1.88+0.04 ¢ 2.07+0.04 < 1.80:£0.06 **¢
(Glu) 5.27+0.36 >4 5.70+0.15%4 4.56+0.05%° 5.72+0.08%¢ 4.75+0.08%
(Gly) 8.1540.89 ¢ 4.95+0.10% 3.80+0.04 ¢ 4.66+0.03* 4.24+0.16"
(Ala) 3.68+0.36 ¢4 2.67+0.08 ** 2.18+0.04 ™4 2.51£0.06 *° 2.15+0.06 ¢

(Cys) 1.01+0.02°¢ 0.99+0.01°¢ 0.79+0.00°% 1.06+0.01°¢ 0.66+0.00°>¢
(Val) 2.53+0.09"% 2.03+0.06>% 1.62:0.08%°% 1.84:+0.04%° 1.77£0.04%°
(Met) 0.84:0.00" 0.99+0.01° 0.82:0.00 0.9420.01%¢ 0.77+0.00%

(Tleu) 1.40+0.04%¢ 1.60:£0.05%% 2.08+0.06%% 1.4340.04"° 1.3040.03¢
(Leu) 2.3420.07 > 2.49+0.09 ¢ 2.69+0.04 % 2.30+0.07 > 1.95+0.04 *<d
(Tyr) 1.38+0.07%% 1.2140.05%¢ 0.99+0.02%¢ 1.1840.05™ 1.02+0.03%

(Phe) 1.55+0.05°% 1.50+0.08°% 1.23+0.04% 1.39+0.04%° 1.27+0.04%¢
(Lys) 1.91+0.07°% 1.93+0.05%f 1.69+0.06° 1.78+0.08% 1.57+0.04°
(His) 0.54£0.04° 0.60+0.04% 0.45+0.03% 0.56+0.04° 0.48+0.03%
(Arg) 3.6140.06°% 3.46+0.11%% 2.72+0.06%% 3.23+0.05%¢ 2.1140.01%
(Pro) 2.20+0.06%% 1.45+0.06%¢ 1.09+0.06°°% 1.38+0.06* 1.27+0.01%°¢

(TAA) 46.10+0.24°% 39.85+0.31%4 33.87+0.23%04¢ 37.79+0.08% 31.92+0.17%4
(EAA) 13.170.08 ¢ 12.77+0.10%% 11.96+0.12 % 11.79+0.03 *¢¢ 10.41+0.08 24
( AA)  26.39+0.24 20.83+0.23 % 16.960.04 2% 19.99+0.06 *>° 17.25+0.11 ¢
EAA/TAA 0.28+0.01 bede 0.32+0.00 4 0.35+0.00 ¢ 0.31+0.00 < 0.33+0.01 @><d
AA/TAA 0.570.00 0.52+0.00 0.50£0.00 0.53+0.00 0.54+0.00
+ . P<0.05 25 B | B 11 N \ A 1
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3.5%NacCl + Cl6 C17 C18 C20 C22,5
, 1.38%  2.76%; (MUFAs) Cl4:1 Cl6:low-7 Cl8:1m0-9
, 6.25% 0.4% C20:lo-9 C22:10-9, 8 (MUFAs)
5.56% 5 AA/  AA Cl18:2w-6 Cl18:3w-3 C20:2m0-6 C20:30-6
(P < 0.05), C20:4m0-6 C20:50-3 C22:2 (C22:6w-3
AA/  AA , 0.35~0.29 Cl2 Cl4,
, 3.5%NaCl +
+ + Cl2 C22 (C22:2, 3.5%NaCl +
, , AA/  AA Cl12 C22 Cl4:1 Cl18:3mw-3 (C22:2
, 0.04 ,
0.50~0.57, , ®-3
3.5%NacCl + + > -6 ®-3/Y.0-6
, 5 (P<0.05)
5 s
, 3 (3SFAs) (3 MUFAs)
, (3 PUFAs) (3 FAs) -6
(30-6 PUFASs) , ®-3
(C®-3 PUFAs)
(o1 14.73ug/g, 3.5% NaCl + 5
, SFAs,
( MUFAs, PUFAs, FAs -6 PUFAs
), + 5
, , ®-3 /-6 PUFAs 0.80
, 1.01 , 0.1, , WHO
- .3.5% "
NaCl + -3 PUFAs , EPA
[19]
23 MBEHBRARLSSE PHA 20 g A ’ ug
161 EPA,
, WHO AA  DHA )
) w-3 , EPA AA
) ) DHA ,
) EPA AA DHA (P<0.05) EPA
[11-16]’ ’
6] EPA DHA AA + , , , 3.5% NaCl
s > + s
, [12,15-17] 38.84 ug/lg  17.31pg/g
21 , , DHA ,
, 2 ,
1.91 pg/g
3 , 20 AA 11.64 pg/g,
, 7 (SFAs) Cl2 Cl4
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F 3 MMI#FRISOREE R BE AR LA R B & = (1o/g)
Tab. 3 Fatty acid composition and content in fresh and processed sea cucumber body wall (1g/g)

[ P e ve Ve
(SFAs)

12:0 0.00 0.00 0.00 0.00 0.00

14:0 0.00 40.53+0.50 34.66+0.19 32.10+£0.31 21.97+0.38

16:0 356.07+0.30 310.30+0.78 275.28+0.57 250.18+0.20 128.41+0.34

17:0 37.14+£0.94 32.45+0.30 30.67+0.36 30.98+0.27 20.70+0.20

18:0 159.36+0.36 146.81+0.28 128.78+0.17 131.09+0.43 87.14+0.25

20:0 71.90+0.23 58.44+0.18 51.53+0.42 53.37%0.19 44.23+0.41

22:0 26.15+0.34 0.00 0.00 0.00 0.00
> SFAs 650.62+0.46 588.53+1.72 520.93+1.55 497.71£0.21 302.46+0.96

(MUFASs)

14:1 31.59+0.31 29.80+0.38 23.7540.12 22.024+0.12 0.00
16:1w-7 247.59+0.31 250.21£0.16 210.43+0.37 168.14+0.31 97.21+£0.33
18:1w-9 366.48+0.30 327.39+0.52 299.80+0.40 276.00£0.21 175.89+0.38
20:1»-9 193.83+0.47 176.26+0.33 168.19+0.22 168.23+0.33 120.34+0.44
22:10-9 43.424+0.31 33.18+0.24 34.01+£0.30 40.44+£0.41 25.06+£0.26

>MUFAs 882.91+0.59 816.85+0.93 736.18+0.41 674.83+0.85 418.51+£0.85

(PUFAs)

18:2w-6 257.03+0.58 221.04+0.16 198.20+0.61 179.23+0.18 108.33+£0.41
18:3w-3 19.02+0.32 20.81+0.27 16.24+0.27 17.00£0.12 0.00

20:2m-6 45.85+0.68 38.96+0.22 38.07+£0.58 46.06+0.12 37.72+0.32

20:3w-6 26.59+0.25 28.42+0.34 23.2240.71 31.21+0.14 24.33+0.81

20:4m-6(AA) 213.83+0.45 225.47+0.36 165.44+0.26 264.16x0.10 184.70+0.19

20:5w-3(EPA) 222.63+0.81 261.47+0.27 210.45+0.33 244.16x0.57 183.09+0.42

22:2 37.46%0.19 0.00 0.00 0.00 0.00

22:60-3(DHA) 191.23+£0.23 165.32+0.45 163.39+0.46 168.19+0.41 174.08+0.64
>PUFAs 1013.63+0.87 961.49+1.33 815.02+1.56 950.02+0.21 712.26+1.11
> ®-3 PUFAs 432.87+0.88 447.60£0.95 390.09+0.67 429.35+0.41 357.17+0.24
> -6 PUFAs 543.30+0.46 513.89+0.38 424.93+£1.38 520.67+0.43 355.08+0.89
Yo-3/Y0-6 0.80+0.00 0.87+0.00 0.92+0.00 0.82+0.00 1.01+0.00
>FAs 2547.16x£1.90 2366.88+1.19 2072.12+3.03 2122.56+0.97 1433.32+0.80
+ ; p<0.05 R [~V c12 I~V

C17 1~V Cc22 C222;1 I I IV V 1

3 i

5 [1] , , ,
, 2007, 31(8): 88-90.
’ ’ (2] , )

, 2009, 33(4): 14-19.
, 3.5%NacCl + 3]

H 5 >
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Effect of processing techniques on amino acids and fatty acids
in body wall of Apostichopus japonicus Selenka

LI Chao-feng*?, ZOU Xiao-lan'?, YU Yan-qging>?, WANG Xin-ting*, ZHU Xiao-bin*
(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. Graduate University of the
Chinese Academy of Scinese , Beijing 100049, China)

Received: Nov., 17, 2010
Key words: sea cucumber, processing techniques, amino acids, fatty acids

Abstract: The amino acids and fatty acids in the body wall of sea cucumbers processed using five different proc-
essing techniques were analyzed and compared. The results showed that amino acids and fatty acids in the body
wall were significantly different between different groups processed with different techniques (P<0.05). The con-
stant-temperature dried sea cucumber has the highest content of amino acids and fatty acids and is the best proc-
essing technique among the five processing techniques, followed by vaccum freeze-drying, double-distilled water
boiling plus sun drying, and sun drying. The 3.5% NacCl boiling plus sun drying is the worst one among the five

processing techniques.
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