(& K2 W=, 1R G 264005)
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(Styela clava)

67.79% EPA

WA (Styela clava) 5 $&H0; 2 AMFINEIT

Q503

Wi (Styela clava)@ TR, 7Er EH
WA AR, AN 20 A 80 EARLISK, L8k}
2R I N2 PR R ORI T PR . o e LA
i D RE IS E RS 4, Wk ks,
(BT G r 7 T SR RIE 9 1 AR L

Z AR (Polyunsaturated fatty acid,
PUFA) & — R AR R RERIIG T T, & RIEA
MR RIBE M AT TS R . o R AR
SR T AR (EPAY R B N TR
(DHA) B, H#i EPA F1 DHA =iy T, {2
DAL g o 3 P R M A R, R R R B
EPA 1 DHA %N, 1 Sa (o kB, AEKAE
HR I G W AR S A ) 2 AN R 1 R
e, AR 22 AN 07 R 140 3T 1) SR

=

1
S P AV B B KPR S TR, I e T

R TR 44 o KRERI/KG, T HOG TR
T, M (40~60 HD, 7%, AHRAESEH. HE
— I ERIK G, TR T, .

Wobe, Ak, SR, =8k, R
e I M ClRS, Yok abat.
1.2
1.2.1 Y EE AR 4RI

PRI T8 (B%T4) 100 g, #&—2
BIMAE P, £ —EHRBE T, SRR — i H

50 240 min 1:10
5.04%
DHA 19.47%
EPA DHA
A 1000-3096 2007 03-0041-05

BB, B, REFEE, EUE T, R
Jg 7 B AEL i o
1.2.2 B ZESEE 5 IEAS S

FREUHEEIT T8 100 g, FARFEREUR ] iR
RHBEL (grmbL) KARBOREGATHREL 20510 7=
=26 (LB TRt) FS . 7Emsent b olgl
WLt SEMUERE RN ) E RN, fk LB =N
P IEA K

1
Tab.1 Table of factor and level of orthogonal experiment of
extraction prosess of PUFA

BaeH LS
1 2 3
T 30 40 50
i (h) 2 3 4
Bh E (g:mL) 1:4 1:7 1:10

1.2.3 BALfim e
1525 2% SCHR[8] 7 IT IR B 2 A0 J5 00 BT 457 il v
(IR R 5 AT

Wk H: 2004-04-10; 1&[HIH: 2004-08-07

BEEITH: HK 863 vHRITBINIH (2001AA620416)
PEHTRIA: BRI (1962-), IWARERN, #u%Z, W74y
PR, FiE: 0535-6706588, E-mail:chwang2001@sina.
com
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1.2.4 FEIimR RSy e o 2 (0 e
HOMRE 2 3 334, A 2 mL FRCREEmE, na
mol/L [MEAMA-FEERW 1 mL, T 40 CF M
10 min, SRJEIAKIYE, BB AR AT .
R, 60 mX0.32 mmX0.25 um, A
PEG-20M f1de-BaE A HERE IR AR RE 3
250 C, (it P, HRE 180 'C, A5 ‘C/min JFf
2

Tab.2 Table of the effect of different solvents on extraction yield

250 C; #HA (N Fidd: 15cmis, W 40 mL/min,
R 4 L.
2
2.1

Sy AARIBOEAS TR 100 g, 4%k L (g:mL) 135,
WAE 40 C, BEHARHC 2 h, SR 2 i,

24 oA
Z W LR LN Fiiigk =5 WO ST b NRY
FRE (%) 8.35 5.54 1.53 1.89 8.57 1.56 1.86
A 49 187 193 115 81 153 177

& 2 /T, 4R WEIE R BRI, 7
RBK . AHZRIY P2 IR R 7 30
e CBMEAR, Anikai. Ji5hh XA L
A EREH, I T B, PRI
R e A Ce A E AR MR R N, 7 R IR,
HAESR IR o 2 R A FUAC LS« i SR LR AR
FEHGA R, R E w77 R rEer, AR iR
o B e CRAEN 187D, 1 H 4R L e

3

PEAIR, A SRR Bt AR 1R IR AT o it i
TR K SR IBGA 771 o
2.2

PREGEERS T8 100 g, 20 IS FORREEE . 32
SIS W) 28 e SRR O BRI I AT T D0 I 7
Ry R ANRARA, S5 Rk 3 .

Tab.3 Table of the effects of different ratios of mass to volume, time, temperature and times of extraction on yield

ZH BHELE (gimL)

1:2 1:4 1:6 1:8 1:10

7 (%) 3.66 3.11 3.89 4.06 5.37

B 209 234 227 199 203
FERUR T (h)

24 1.0 2.0 3.0 4.0 5.0
() 3.98 4.40 4.90 5.10 5.04
BAE 207 206 196 232 211

wEE(C)

ZH 20 30 40 50 60
FE3E (%) 3.57 433 471 456 452
A 192 189 206 201 197

FEIREL

ZH 1 2 3 4
77 (%) 5.30 1.37 0.27 0.12
A 212 168

42 WREERLE212007 4R35 31 45155 3 M



waiex - |2
]]-@ARTICLE

th#e 3 LLE M, BEERHRLL IR, TR =
RBHR, BAEERINE N, ERNRL A 1:6
A B KAE, 2 )5 BEAE RN L IR 38 i 2 AL A i B
e I E R

BEAG SR HCIN B I E S, R ™ 2 F B A (3
FTEEN; PN R 4 h i, BEE A SE K,
JIG 17 1 7= B I TP A

WA PR BT, RITIR = 2R K A A T
W, 40 CHkFEs (471 F1206). 2 JablfiE
JE R T iR XA, 3X 0] B2 T vl i 358 P iy

A AL TS

BEA PRI A3 0, TR =2k, el
BEAIG, SRR, COHEA TR b (VI 1 R AR B 58
Ao B3 UARINET, FEE A 0.27%, IR
B, WFPERERE RN, HE R, BT LA E
PRI 2 IR
2.3

P Lo(3)R A IEAT LM, 45 My 2 b B WL3%
4 )3 5.

4 Lo(3%)
Tab.4 Table of the results and analysis of orthogonal experiment Lo(3%)
S AT P )
i I} /) BHE L
1 1 1 1 4.57
2 1 2 2 4.99
3 1 3 3 4.85
4 2 1 2 4.56
5 2 2 3 4.78
6 2 3 1 4.79
7 3 1 3 4.82
8 3 2 1 5.10
9 3 3 2 5.28
M; 14.42 13.96 14.47 T=43.774
M, 14.14 14.88 14.85 y=4.864
M3 15.21 14.93 14.46
5
Tab.5 Table of the analysis of variance of orthogonal experiment Lo(3%)
T3 ZEKUR SFITRIS Al £ Bis F{H BFEN
W 0.2034 2 0.1017 80.56 2%
P 0.197 3 2 0.098 6 78.14 B
I 1) 0.0324 2 0.016 2 12.85
2 0.002 5 2 0.0012
AR BT, =R gmitig 8RR K.

B, HUORRNRLE, SRR A . I AT
SEHG, 5 WIS P R EUTE D R ) A A - iR
B£50 C, KR 1:10, $EIIR] 4 h, $RIGRECS 2
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Tab.6 Table of the results of proof test
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%' JEURE (%) LA FRE A
(%)

1 T4 5.02 201
2 W4 4.98 198 498 202
3 T4 4.95 207
4 iR 5.10 197
5 BTk 5.17 208 5.14 206
6 T 5.15 213

B TAT I, TSR, 7 I SRR A
AR . [FINATRAG H, DAREIVR Tk b JRURHR Ul
U R (113507 26 J S AR BT 5 G o 11 B2 v — 2, {HL
PRI S KK (202 80%), T T 4 BR A vk
TR F K B UFAE 10% 247, Sk B, W&
WIS R AR, T LAAE VR TR 24
RS AR N I KR s /b A AT R AR A By
X, TEE—DHER.
2.4

YLK R D7 1 PR R AL AR B AT A 3 4y
B, @Rmg7,

* 6 4 RAEW], RAANE T 25 R U R

7
Tab.7 Table of ingredient and content of fatty acid

JiE Wi C12:0 C16:0 C16:1 C16:2 C18:0 c18:1 C18:2 C18:3 C18:4
s (%) 10.828 3.281 0.297 0.384 0.225 455 9.64 3.07 3.17
Jig Wi C20:2 C20:3 C 20:4 C20:5 c22:1 Cc22:3 C22:4 C 2255 C22:6
S (%) 18.93 7.32 3.49 9.82 5.04 6.18 217 1.95 9.65
M T RIS, ERNER TR IR T ER T, [2]  skdkar, mEDe. JLRNE LS RTIACHDET]. hE K

MR TR  14.33%, ANULFIIRHTER & 85.67%,
o2 AT TR ST it o B 67.79%, (HANEAINE
R I 79.13%, EPA F1 DHA 5533045k
9.82%FH 9.65%, AN v S IR i R 5 12 73 B 11 19.47%,

3

(1) RSP ERIBUIRDIR (4 e B b 1R &
i JifRr=SmahvEar, r=2 R eHig & R,
IEREAC5 1k iR iR & EI

(2) i EAT RS st L 25 R A
50 °C, 4&HUNE 4h, BREL 1:10, $EEUKEL 2 K.
TEMA A P TR, fRRRITRR =2 )y 5.04%.

(3) SR IRWIR AT IR R 1, 1924
MU TG T 1% 2 Bk 67.79%, i EPA FII DHA 8 &
I MR IDTR B B ) 19.47%.
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Extraction of fatty acid from Styela clava

WANG Chang-hai, ZHANG Xiu-yan, JIANG Ai-li

(School of Ocean of Yantai University, Yantai 264005, China)

Received: Apr.,10,2004
Key words: Styela clava ; extraction; polyunsaturated fatty acid; EPA; DHA

Abstract: Polyunsaturated fatty acid (PUFA) is extracted from dry powder of Styela clava by organic solvent.
Extraction process is studied through orthogonal experiment and the optimization conditions of it is listed as follows:
S. clava has been extracted with ethyl acetate at 50°C for 240min, w(weight of ascidian):v(volume of ethyl
acetate )=1:10, dry powder of S. clava is extracted twice, and the yield is 5.04% . According to the analysis of GC,
the content of PUFA in the product is 67.79%, and the sum total content of EPA and DHA is 19.47%.
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Effect of salinities on digestive enzyme activities of juvenile
Litopenaeus vannamei Boone

HUANG Kai , YANG Hong-kun , ZHAN Ge , WU Lin-hua
( College of Animal Science and Technology, Guangxi University , Nanning 530005, China)

Received: Jan., 6, 2005

Key words: Litopenaeus vanname Boone; salinity; digestive enzyme activities

Abstract: in this paper, the effect of salinity on digestive enzyme activities of the juvenile Litopenaeus
vannamei Boone was studied by means of enzyme analysis. The experiment was made under three levels of salinities
equal to 1, 15and 30 respectively. The results were as follows: (1)In the hepatopancreas of juvenile Litopenaeus
vanname Boone under the salinity equal to 1, the pepsin has the highest activity[29.58ug/(mg « min)], and the activity
of tyrsic-like[92.46 pg/(mg *min)] corresponds to the highest[97. 60 pg/ (mg smin)] under the salinity equal to 15, and
in stomach, both tyrosic-like and pepsin have the highest activity. (2)The lipase has the highest activity in
hepatopancreas and stomach under the salinity equal to 1, but the differences among various groups are not
prominent (P>0.05) through the statistical analysis.(3)The activities of amylase are equite contiguous in
hepatopancreas, and there is no prominent difference among various groups of salinities(P>0.05), and in stomach the
juvenile Litopenaeus vannamei Boone’s amylase has the highest activity under the salinity equal to 1, and reaches
109.29 ug/ mg » min ,prominently higher than that under the groups of salinities equal to 15 and 30 P<0.05
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