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B 2013-2017 £EAXFEUFHENELES5ER

TR Vi B4R T H 251 FRAAEM,

2017 T DR b 403 o 42 00 B LR K& F L ElEETRelN| 4 o S

L | App B AT K 8 R R NEIHRR AR
7RI B A M ETER e s e

jme 1zﬁﬁ%ﬁk@ﬁ%ﬁﬁ$%Maéﬁﬂ R AR

FEim | 7

2015 | AEDV MRS PAAIHT MR AR R—3E T R

AV HEA T A2
$UR | SRR R it BNEEATH | ABIFEAEA SR

BB T R R B AR T B B4R S AR T

2

FARIRL NEFFEARAZ

2014 | 7t
4w el ReIN 4 BREZMIHE
Bt Rl fhqhyfa 1 57 .

ZIEEK PRI A S 1 5 [ 12 T ]

2013 RS RN 4 T =EZMIHE
ZHE e T . e e A

e Ko B P ria A 2 m ) [ Bl
B FARPX

1 5 W 3 R R B A TERO AT

EERE SRR, BEk
R R SR = 5 A dr 2B, Bl 201306)
AR CEHFREER S ER) RN TE: 2014 455 H
ES3UN : SKRE BIEER
HRSCHEZE: AF 0 1 BRI b R0 A [ 34 FBE 1) 3 16 2 W e [ BRI B4 B AE R 2 (WSSV) IR
FH¥R AN 0%, 0.2%. 0.4%. 0.8%¥{ B HH N ARIAEME N ZG1H, 8WR 20d J5, XF&24 WSSV 2 [T {5
70 IR ZUR AT WSSV B S EER S, S PH XS RZH P AE T 3% 100%K), %00 0.2%. 0.4%. 0.8%3%
BRI FET- R BN (86.67413.33) %. (91.1147.70) %. (73.3317.64) %. STHME. FFHAR.
OWUAZUHAT R BRI EE, S5 R R T VI O%EE ¥ 22 W8 A BH A of i 4L o o G SR AR 8 L JFR IR
Lo LA ZA I B S 0 B AR A s TS I 0.8% 35 16 22 W (1 SR UG 20 Hh v ISR 2RI A 8 L TR IR 28 2R R L W S0
A, O WA MAZAT R I — e R AR, (P R AR ARSI R B VRN 0.89% 3 1 2 B v R R A
HRHT WSSV GG 1R ORI AR AR 7 3R AT R 2R

T E: We studied the effects of anti-infection of White Spot Syndrome Virus (WSSV) by adding Astragalus
Polysaccharides (APS) to basal diet of Procambarus clarkii. The healthy P.clarkii which were negative of WSSV
by PCR detection were injected with 100uL. WSSV, and fed with 0%, 0.2%, 0.4%, 0.8% of APS bait. After feeding

fEEMEIA: RN (1993- O, B, IHEEA, KPEsRE ek, ARIUES, EEMNFEK=EhmE
A,
2




20d, The result revealed when the positive control group mortality rate was 100+0%, the mortality of 0.2%, 0.4%
0.8 % APS addition group were 86.67%=213.33%, 91.11%=7.70%, 73.33%=17.64%, respectively. The tissue
sections of gill, hepatopancreas, and myocardial tissue revealed that there were significant pathological changes in
the group of 0% APS bait, but there were no obviously pathological changes in the gills and hepatopancreas,
whereas nucleoli appeared a certain degree of shrinkage, while the cells have not yet broken in the myocardial
tissue in the group of adding 0.8% APS bait. This experiment showed that APS can significantly improve the effect
of resistance of P. clarkii to the WSSV infection when adding 0.8% APS bait in P.clarkii, and it can be expected to
receive good value in the actual aquaculture production.

K WIKEHE: AMGEIDNEE; S IREELR, HEASY A

L P (astragalus polysaccharides, APS) & — 7t M rb B 24 3 8 b B S 28 22 0,
HAGURRE PURSTSIIEEM, A0 oIR8 8 8 2 W mT AR iR 2 1 R 57 4 2 1 Ao
¥, T RJEEER (Procambarus clarkii) {8#5/NEUF, B EEIT. 5N, +2H, &
il 3R FR 5 ) I KR A, IR E KT X R, AR e,
F5, RZWHHRFEPEE.

FIBF 25 S 7 (white spot syndrome virus, WSSV) & —Fh B & Fe AR5 759,
HERAR) . WATVERIR AR EsR . AR A%, H AT A A Re s i et &
HHE BAXTER (Fenneropenaeus Chinensis). ML4NVEXTHER (Litopenaeus vannamei). 8L7CH
(Scylla Paramamosain) 7258 i A EG JE O, BRI WSSV HA ) 2 (1 £, 7T i
FSEN L HIIER 2 st s I 4R AE 70 FR R 3R P ) 2 AT, 40 o R R B 57
WAk E R AT HRE, ARKMT, SOHER WSSV EYE LM EERG, B
XA B 159 2 IO TR M D AR ek B0 RIS 4 1F T, WSSV Tl i iR i ik
JE T AR, R B RERRAD, DRI AZTE T X R A

H AT O SEI0E B WSSV K il 71 FH 7 SR 7 SR % Y 5 2000 o IR B R 41 WSSV
4 T, LA AR PR AR % 2 AT R e B0 R P s 7 BRATTRT IR 72 A B 0.4%~0.8%
() B 16 2 AT LA 120 7 E S BT F) A K AN AR Sk S B HE R, (H RS X BT WSSV Ik
PR QAT 2 H AT R WA G HRGE . ARSI B IE IT IR I 2 B v IR R IR BT WSSV
SRR, D QR R AR 30 A T 1Y [ BELE A TR B VR SR AL B e S5 1k d

— HH5E®

(— ) HEZHEAENHZ

SIS LS (it : 20120701, W HKESEEVRHEARATD, & 70%HE %
By o DATLI3RFE MR KK =Tt FC BT 3 A B AN 15 S 38 22 W VT 88 FH DR A A RRE, - 7E%F 1009
SRl 4> A0 0. 0.2g. 0.4g. 0.8g MR EEZHE, HCHIAL 0% 0.2%. 0.4%. 0.8%f
SEIGEL, HAART . fETERA T EE RS

(=) REREMHTTE

v QSR AL VL2528 YR /KK =t e Bl gt Sk th, ~PI54A 8 (10.274.6) g, P33k
K (22.743.4) mm. % T IEIESSHI L0 WSSV BEAT RN, sizag FsR ey 2 Ak, 1A
FR1E 80 cm>568 cm>60 cm [ 5R LA AT, WE PVC & . Al LIEAHER), 775
/K758 3 d B H RK, 8RR /K5 20 HT A (Y SI-ADV6600) i 7K 5, pH 7.4~7.9,
AR E N 100~250mg/L, N (2522) °C, fR4EN 7.06~8.67mg/L, TESZIG = N H ARG
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M, Sl EAMFTYIE—A, fFH.

S Ay N SRR A I 0% 5 B 2 ME I B X BRZE (NO 2D FIPHMESTRZL (C1 4D
RN 0.2% (C24H). 0.4% (C341) H10.8% (C44H) LR, MHKE 3 M
17, RO 20 BT IR NN, B AR 300 . AR EN M 2 Yk, AR T KR B
R 10%. KH, R AR R R . SEge IR, SRR e 1/3 FIFREE A K.

(=) WSSV mER AN HE

ZEWSSVIER YA T HPCRATIN N BH M 1) o IR SR ZUF,  SBRF . FHAEEE, ISR A
[10. 01 mol/L PBS (pH7.4) ™, FIBEHSSIKAE SI2RALEE, A1 M4:3000r/min g £>20min, L
TBE AR 8 PEIE R AT N0, 22um ) (FEEMEMBRANA ] J5 77 D) i IR B,
1] 4% WSS VI 25 27K -

(M) ATBREE

PR 20 d J5, #ZHHEL 15 SR AE AR R4 1) S RS BN HEAT S0, NO ZH I G
0.01 mol/LPBS, C1 #4H.C2 #1.C3 4. C4 M v iE S w5 8l B E , & R UMEAN &y 100pL.
R ZHFETAE N, 2 CL HIET-HIAF] 100%0, THESH BRI H Ry f71H % Rs
FHXT & HAR3EAT PCR il .

Ro=YDy/N (1)

Rs=1-(ZDdN) (2)

Hrr, DRt RINJET 2, N RSl a8 =,

(R ) ALREFNE

HUNO. C1. C4 ZHMUF 7 B0k PR L EEZHZR, 4 Bouin's WA 5E 24h J5, F 75%
PRI YE, IORAF . [EE /G MAREIRENoK, AiEasE, JIREREANS um, FHH
TIAKE- LY tt, RS E R E B (Leica DMLB2 ) N, MG RS
(Leica DC300F %) #Al#,

(7)) BiELE

S0 O DA S5 bR R R 22 Ko, SR SigmaPlot 12.0 5k #4348 1#E 4T 5 2 4 bt
(ANOVA) 51EH.

. FR

(— ) BESEN = KEREREIR WSSV BRI MR ITH

2d 5}, C4ZHFET 5 CL4l. C2 411 C3 ERMMEE (P<0.01); 3dHf, C4 4T
S HANS I H 2 R, T C2 4. C3 MRS Cl EREE (P<0.05); 4d i,
HI M A E R EE, C2H. CAHE CLAERWEE (K1), 5dif, %4 ClAHAEM
FET-FILF] 100%FF, NO ZHi RFFET R A (11.1143.85) %, C2 414 (86.67+13.33) %,
C3 4y (91.1147.70) %, C4 40N (73.33+.7.64) %; TS HHIKE N} 70 [ AU T WSSV
YR 2 B % (P<0.01), C24H. CA4H 5 ClLAERMEE, C3HE CLAERA
B2 (P>005), @ EHEMEEBERZEIKRE (0O MRBIETE (Rp) &
Rp=1-1.44x+4.72x>-4.17x%, 4 ZRBET- 3 O I, Xof o7 (135 6 2 Bk 24 1.02%.

T PCR K, B NO ZH WSSV 214, HARH4R) WSSV ¥ 2£FH 1. H PCR /=¥
SHTAI AT 0.8%APS IR I A 15 & B 5 HAL & S Ie A dF 5 B2 w3 (P<0.05). A
S SE TRR I TR AN 0.8% 3K 15 2 A Xt 7 [C R #E AR T WSSV IS 1R I IR
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Pt

1 R B4 100
A A
0.2%
04%
0.8% 80 [
218

1%

BRIIET /%

4
I 14 /d APSIRFE %

B 1 ST WSSV 5 e [RJFE T RAUET: 2 S HER N RAFET A Rp 52

M CL €2 C3 C4NO

300 bp

P 3 y3:4F WSSV 5d J& PCR A 4% 20 5 ECJiR ZLUF R 4 1Y) WSSV

(=) AAFESENIE

C4 21 IR 2SR 20 2R WA B B AR AL (BRR-1); C1 dHAr, S ™ B i AR,
Pett JRIE AZAL, IR, A AIS] (EIRR-2); 1T NO ZH i B i) o EQJE B (]
-3) HRLLHEHIEESE, REDGH TR, W LA A5, G5 .

C4 15 IR EEUR OIS IZA- 9045, A RaEZe (EIRR-4); mség WSSV & C1
S 1 o TGS RO LA BAZ I K, AR e IR [ 4, ARSI AL ELTE =, TR R (BIRR-5);
NO ZH{g R ZIR 1 OV N A HHESI A 7, 4 SRR 70 B, Zif e (FERR-6).

C4 41 5 PR 2R A IR vt & WL BH B 48 (PEIRR-7) . C1 21 7 BRI G WSSV J 4
MRk, AL IE 4R (EIRR-8); NO 2 fd B v FQ R 2R AT IR AR 40 AR 1, (a4
(EIRR-9) .

=, T

FIRELEAIERT (WSSV) HAZMEN, FLANEXTR. BETIR. UH AR T
FUARTE R0 RFESEUCN, 5 QR BN A BELE S0 B e 1 0, fEAR G A
50 EQ SR BRI WSSV 4 S B, B 7 R SR BN 0 PRk S AR BRI AE 2 —, ATEL
1 5 RIS AT H KA T

UREEA LA ARSI N Y, A IRIE R AN Y A SRS G o, T,
S0 5 B S5 BCH R S KA 1) WSSV, AT 85 5 R S ACHIRt WSSV 9o 910 2R ZE 45 1 T
LYY, P E IR BEAE LR G R R, B S B i s 0 U S A
K], WSSV AT LALEST A P R I G , 485 s /D BT 5 (KB i) AR SEAF R 1T AN S R PESET .
BRI RIEAEZ — P RS, 0052 2 MR RN, T 51 AR A3 55 K
FHTT R, M RT3 AR 53 B0, BRIBR7R N 0.2%. 0.4%- 0.8% 3 % % Fl ¥ L6
AE 2~3 d I AL T A2 T e S #3 H9EIF R SUIALT UL 5 50 IRISESHT ( B BF S e %
LSRRI, e s s AR e B R T SR IR, RS SRS Rk E AR, (e S
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BB R, I G2 TR T~ ST Db R A TR s S S e, 0 — 3B R e Th e,
PRS2 W AT DUBR e o [R5 B AA P AR S PR G B AR DR B a1, e e SR A B L Bl
(SOD) M, AR TR HF 5 . FIPERT AL NO i B/ BFET:, 570 [R5 AR 4f
SLRME R R S 0 ) M P, ASEib Hh 0,296, 0.4%. 0.8%HE 1 22 WK JiF 2[RI AH 6 4795 22 H
13.33%+13.33%. 8.89%=7.70%F1 26.67%=17.64%; H:rf1LL 0.8%4 () B AR B R e lef, 17
EREEETHEH (P<0.05), X HREL T2 W Ae 08 58 m o [ 2R 1) JE4r M % T
fefr A, 78 PCR &I, i THREVH BT LI &R/ MHIR DL Ak M 118 —
i, I A4 A R AL AU B DNA SR ZESR . Ik, 0.8%3 1% 2 HE4Li
WSSV & & BB T HM S 4. 1M 0.8%ZH7E 3d 5 (AL T3 B Z T B XS 4 K 0.2%
0.4%%H, HAFIRMR. SEZH 220 A g A O I S22, 1 B 0.8% 114 35 15 25 M mT LASRE /g e [ iR 2
HRXF WSSV HIHUIH 71 -

ASEIGHT LR 0.8%7E 1 2 Kl v] LA 5 5 [ 2R X WSSV $U /1, (HXT T FE 1)
TR BRI /172 15 A 52 M LA S B ML S n) @A 75 2 — 2t 9. 20d I, C2 4. C4 45 C14
ZRWEE, C3AS ClAERAEE (P>0.05); HEAKE P, i i — 5 ik B b i o2
YOUFHH o FHPE RS 2 R AR TR R B RS A BT AT S, i IN 1,029 3 1S 22 BE I AT A T 1K
SRR RBBET 3R 05 BT E K SRR IIKE, E7 8 SLIuE .

2 WE AR vn IR BT PR EE SR I VR 254, AMETT LAk > 2590 5% 81, 1 HLadk B
A RUIFMAPT G, WATis e LR IR R . A TRT I AR AR I 0.4~0.8% 7%
S 2 7 R SRR A K R AR S S S R E M, RS sk R NN 0.8% 2%
B2 PT or [ SR B HEHT WSSV KB YA W 58 R4 R, DRI AT DICKs 5 28 22 W R iRl s n 5+l
TE SRS A 2t 14D TR0 il S PR R

s |
3
: ‘-" . ‘.' ..‘; ¥ v 4?“.;. '_.‘.J B O 7 (34 !
-Ml_:u'l( ‘) 7-" 1{:. ' ‘,,-,1 'i Yalbia . ‘;‘:: ’ 9
(1.C4 HHE; 2. CLAME, FidkniBHR gz, 45, 3. NO HH8; 4. C4 AL, 77k mA%A= 46
MM ARBEZS, 5. CLALOAL, FkomtZik gLt Egs, RHEp24aL 5=, 6. NO 4l.00WL; 7. C4 4RI,
8. C1 AIHFIENR, &7 3komHFENRam i 2B 2SIk, 9. NO AL IR
IR 8. oL BTBRARLLZID F B 5%

SE Wk

[1=E, gk, R, SIEE 2PN R A R0 et 5L, 2007, (6): 35-36.

1L, B, 2o RAR, 25 3 2R 2 H) 4 B RSP0 J s 0] folk B3k, 2013, 34 (1):
172-176



[B1h i N RILANE ML FRlL R, (P AR [MIAE: pEAR R, 2012,

[4]JESCOBEDO B C M, ALDAY SV, WILLE M, et al. A review on the morphology, molecular characterization,
morphogenesis and pathogenesis of white spot syndrome virus [J].Journal of fish diseases, 2008, 31(1):1-18.
[G1TE R SC, ¥, LRdR, S AP LA # (WSSV) HifE 1R & [ -7 5WivE, 2002, 33 (3): 250-258.
[6]SANCHEZ-PAZ. White spot syndrome virus: an overview on an emergent concern [J]. Veterinary Research,
2010, 2010:41-43.

[7IBALAKRISHNAN P, PRAVEEN R, SEETHAPPA A, et al. Biology, Host Range, Pathogenesis and Diagnosis
of White spot syndrome virus[J].India Journal of Virology, 2012,23(2)161-174.

[81 1 1EUE, B¥ME, HZZ, 55 FPELRG L3/ 77 o IQ B K Geim AT BIF 7 [0 1 5 AR R 22 241
2008, 31(4): 129-133.

[O1fTEE, B, Bk, &5 B BELEEREAT IO 25 H RS AR AN £ AR [I] il K224k CAARBLAERD,
1999, 38 (2): 65-69.

[L10]5K 2E XU (1 BEER-EAE T B K0 77 S 22 WX o TR R 2 M40 WSSV 1 F IF 42 [ D] LK 2#.20009.
[11]PHOLDAENG K, PONGSAMART S. Studies on the immunomodulatory effect of polysaccharide gel
extracted from Durio zibethinus in Penaeus monodon shrimp against Vibrio harveyi and WSSV [J]. Fish &
Shellfish Immunology, 2010, 28:555-561.

(2136450, EJURE, JHFIL, S TSN o RS R A KA RE e M S H R bR (RS2 []. b i R
%4k, 2013, 22 (4): 571-576.

[131K3E, B2, ViR OPERE LR BE R G be Q2R J5 (¥ PCR Al 2 4 2095 322 AT 5 [J]. 4 /Kl
2012, 42 (6): 43-48.

[14]JARALA CHAVES M, SEQUEIRAT. Is there any kind of adaptive immunity in invertebrates? [J].Aquaculture,
2000, 191:247-58.

[15] KURTZ J, FRANZ K. Innate defense: evidence for memory in invertebrate immunity [J]. Nature, 2003, 425
(6953): 37 -38.

[16]ZHU F, DU HH, MIAO ZG, et al. Protection of Procambarus clarkii against white spot syndrome virus using
inactivated WSSV [J]. Fish & Shellfish Immunology, 2009, 26:685-690.

(1712807, WgEaL, FUA, S5 b EURXT B P ER-E 0 5 10 28 S 8 S B 5 B e [9]. Hh [ KR, 2012,
19 (6): 989-993.

[18]5k¥%, FR&Hy, s, SRR AR LR G AR 25 R AR VUGS B 57 X0k I A P o O 3935 7 % I 4 P 14
] K7 %4k, 2012, 36 (10): 1544-1553.

[0 K, FER, &M, & FFEEMET0TIF g KA T[], KR, 2006, 25 (12 ) :652-655.
[201 S22, #0755, Wi, 4550 RSN B Pt SEAEORIA B ST PEAIE S8 [0 KRk, 2008, 28 (4): 63-65.



17 FEPIE & hx & R YR E T 5T
LiEEFERY FERA, IR

(LR RN AR, ¥ 201306)
(B TIERHEY 2016 455 16 1

o4 Bl

HRCIE: KA SR T 17 PR AR R I KA B (E.coli), WITIKHE (sa), &
FOH A ERE (S.aureus) AR (Lis) MIHIRZER, L Matlab (3FAY, Ffiik 10 AT REHI R M
LA R B 72 S AT BN BEIRE (MIC) RN R EIRE (MBC) SZi, Il (i - B 1 ik
(GC-MS) 3 H13 BI R e bf (1 B3 22 A AT O PR Ay o 45 SRR W] B 22 At 4 Fh sz a0 4 B 343 e
WHIVER, H MIC $97F 6.25 mg mL™, MBC 7 50 mg mL?, BROGME SRS B (13.71%) FiZEjke
A (71.34%), P AFARERAET LSS, RN EF Fm Ja 15 7% A0 B 27 A G A s L ., i /e
TR B AT A S I B A K B, AR AR

FCHE: Antibacterial effects of volatile oils from 17 kinds of natural plants on Escherichia coli,
Staphylococcus aureus, Salmonellas spp. and Listeria monocytogenes were investigated in this study.Inhibition
zone and Matlab were employed to determine the spearmint oil was the optimal solution for inhibiting the bacteria,
with the MIC and MBC were 6.25 mg-mL*and 50 mg-mL™ respectively. Furthermore, the active ingredients of
spearmint oil were identified as Cinene (13.71%) and L(-)-Carvone (71.34%) by using GC-MS, which have better
antibacterial activity. The comprehensive analysis indicated that L(-)-Carvone was the main factor for bacterial
inactivation. And the SEM results showed bacterial cells were crumpled and ruptured after L(-)-Carvone treatment,
which demonstrated this substance could effectively suppress bacterial growth and reproduction.

RERW]: AW KA WITKE: P8 (SEM); GC-MS

PR PRI R BN I — M N AR B R, D9l £ RERS DRAE BN K A 3T
BERREE, ZTEQMCRRIMBTER, AR . e R, B AR B o
SRR, AR R IR ILALER R R BT 2R A RANE A 1 i Y
BRE 2 I T S e BRSO P R, AT AT B 1S B W TRk PR, 394 b 47480,
DAL B AT R AR VE I8 50 A N TR 700 AR SCDARAR T R R SR, %
FANGR R BEAT TP, SRS H AT 8 R RCRAR K7

VLR FUARIE T RARVSE P45 Rt et T B PR SO0 B ORI, e R Pl A
FT A PR I B S IAEM KR R . PIST R NI T 14 SR
W0, FEAE B R T B AR B R D 4 B AR SR T R BR U P L A s B g
5 N UK EE 73 B AR T A7 5 DA% 22 B 22 B R I B e 1, 9 22 A BE T AR AR . A
WUIE BUAT T Ut eAE S8 75 585 SR K& (R AR A% S BEAT S B R PR BOw 1 AR K
ROR T ELEL, T 0] RO BT 1 B 22 2 i #E 4T GC-MS B S 1 73 70 S H i it 7
5 E 97148 R SRR A4 it ORI (077 b, D9 R SR B B 77 (R e 6 B R 1K Al

R i MR (1995-), %, b#EN, ABHER:, EENFHREEDSIZ T AT
& (1995-), %, F#gAN, ARMERL, FENFHEMIEESZETTATT.
fRFEI: VO (1968-), L, RIFUR, WILAETIN, BHFEITR: #EERIREY).

8



— MR5EE

(—) MR ENEE

FEREM S B SO SRR R ROV BRECH . T A, B A
AT KEahgi ROl B A KIS AE R 2 . SRR SR
HZT R FARE RN, e frliibaE st HPLC>98%, Bidi ] ; Frigfi HPLC>98%,
R AR R AE s B E AT KA (E.coli ATCC25922). ¥ TIKE (s.a.
CMCC50041). &t aBRIE  (S. aureus ATCC25923). Z=H#iHF i (Lis ATCC19115)
]k 2 5 2B 0 LT

MLS-3750 4 H 3l B &RV CK R HAR =3 ESCO HHEHEIT LIEG Hini ESCO
/hd]; BPH-9082 HAEIE KT F7 46 g i i, SHP-2008 1HIL IS IR o it P suat st &
B AW ; DHG-9073B5-IIT HL A 1H i B KT FR A b 3 380 1 2 97 8 ) 25 PR 4 = 5
VOYAGER “HH 5 iE- 5T i B A 3 E Finnigan 27 .

(=) XBAE

147 B i
%7 Chanl®5 77 1 2 S BB BLAZ . K 17 PR SRVEAEL R S 43 5ol e o1 ol o Bk
?’j 0.5 g mL™ KA . K% 4k 5 E.coliv s.a.. S. aureus. Lis Al &4 54 2 10°, 10°,
. 10* cfu/mL. FRSTRAGEL 0.1 mL, SSJRAfER S 4F 1A 1, BT 37 CCRME RS 7%
”’ﬁﬁlﬂ 10 min, FALHEE R4 e R IR R, BRACH DRl R 4F . WL S uL #F
A TR R AR IC . 37 CCITEIRRT FRFE PR F% 24 h, WLEZ I B B K/ I e 3
B, 3HTATHRCFIMHE.
287 9 #4404
SHREE R 17 Bl R SRIFARPIE K i 4 B 28R 24T 434, 1 F Matlab [¥] Topsis A5
BATYRG I . BB T i ME R, HIME N Wirotorostotostos, o

4
Z Eij E.
j=1

RSN RS, & LR o= B E AL T op N B, 4 i
maxfj—fi
i
_ max f;
(j=1. 2. 3. 4), fi=std (e (=1. 2. 3. 4), W w,= ! i oo WIKIXFIRTE
Eil

E.coli, s.a., S. aureus. Lis f & @A LRI, HA wz= 2, L= 02 L 0s5=

4
E masz_l: E; R
€ X ! I J , H Q NEHIRNE, N NRITR
K. iHHF mﬁﬁ (or*0y) / (@1+@2) HEBR @2 EPEE%%EIJ-I%IE%#; O M 3 B b v 22
NEIG, BB oo tHHHUE KL F KA. FIH Topsis #ATIFMTS, Fiikf@irs il
10 SAHE R o
3.10 A4 & 7 MIC F2 MBC #9l| &
SEMWERNGHEELY, R ER) 10 A9 K T MIC & MBC HIIE .. # ik

9



JE 61 10 F%E 2 M RE S A ARAE DMSO HF, KRR IR IEECHIAK 100 mg mL™", &% AR5
e, BRIRPIHEREWKE N 100, 50, 25, 12.5. 6.25. 3.13 mg-mL™. SLEAHFFLINA 50 uL
B VRN 50 L #E 5L, X REZE N 50 uL B 50 uL DMSO, K 96 LIk B T1ER R =56+
37 °C4AF FH:9% 24 h, B, AEFLIIN 10 uL () INT W, 4t 30 min J5 M50 281k .
TEAIMZE INT Qe e 6, ToiRgii B, SEka S/ NRERY MIC; 1
F= 48 h Ja, BUEEA IR /NKRERT Y MBC.
4.9 2L F b GC-MS 4471
ok HP-5 3 4 95 B AR FE(30.0 mx0.25 mmx0.25 pum); FHEFEFE : ¥IEA IR E 60 °C,
PL 2 °C/min FHE % 260 °C; #< (He)#itiE 1.0 mL/min, #EFFE 0.2 s kL 20:1,
R BT ER T (ENE T B TFRER 70 eV B FURIRE 270 °C; EHLE 1.5 V;
JREARVEE miz 29~420; F#EE 1.0 s; AR HE 280 V.
5. 87 B i a7 e & Fr B AR O o W S I
(1) 7 P S5
TN « 20 e A SRR AL SO AR 0.5 mg -mL™ (IKVER . B BRI, 0058 Pl Sz
(2) MIC i1 MBC il i2
BebRE IR IR 100 pgemL™, 4% RFIFR, BRI RVREWRE N 100, 50.
25, 12.5. 6.25. 3.13 pgrmL™. E ARG IEF 3. MIC A1 MBC (il .
6.33 4% B, 48 4 7124
i JE ) E.colis s.a.. S. aureus. Lis R0 T #rff TSB Krgpdt b, A #EAESLI0 B
JE e FEBARRUE AR B A 25 pg-mL™ (2XMIC), 37 °C, 150 r/min 44 R R E 5% 12 h,
S G PR AR R ] 22 J5 » SIEMLK b T4 F o 34 Fo B S B0 Pl AT B TR & )5
RV RT AT R B R
7HHE AL PR
SEEGEIR N 3 IR E SR IIME, FdEH Excel 2010 3T ACEE, THE LI S hRHE
o

— RS

(—) EXwmWHEALERK MIC, MBC

LELHITEE AR

X 1 BARHAT T, AKIETEESER . RSO IR, R, S,
SRAMBERCEAREE, ML, TR, R/ NITE 145 mm KLl b, M
WL, T A sa EACRRIF, ik 189 mm K& UL . S5 F AT, H00 M
T > B 2L S FE R o S R TS (R B 7 A e R R, TS A
bR P PR BTSRRI . M g~ TEER, B2 FMRAE.

R 117 MRREEYER R E SRS R GBA: mm)

FE i E. Coli s.a. S. aureus Lis
FrigE i 14.840.32 17.440.47 14.640.25 15.340.46
T 8.340.21 7.640.25 7.440.15
PR 7.140.26 15.740.47 15.420.44

SR 9.340.50 9.640.25 10.740.46
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Fe 13.240.52 11.440.60 15.140.67 10.420.42
b B 4.340.85 - 3.120.30 -
Bk Rz 8.140.70 8.410.85 8.640.85 -
T 17.440.70 19.340.86 18.140.49 14.540.61
PN 7.340.42 - 8.140.38 3.240.57
B LA 11.040.59 10.240.60 11.340.57 -
i 10.240.36 9.4140.45 13.740.45 11.420.21
IR 1.440.25 2.140.26 - -
il 18.040.61 18.940.38 18.410.38 15.140.49
IRV A ZE R T - - - -
ZA IR 3.040.29 8.040.58 - -
el - - - -
Ak - 5.320.45 7.430.35 .
W -RORTEIAE NI B A
R 217 M RBFEHEYIE R MR & PG
pEST N oy 03 o s o Fif: (o) P
| (o+wy)
Fra i 0.8821 0.8552 0.8222 0.9016 0.7935 1.0000 0.4342 5.2546
&5 0.3310 0.0775 0.4610 0.3938 0.4022 0 0.0627 1.6656
Bt 0.5426 0.0614 0.3944 0.8135 0.8370 0 0.0551 2.6488
SARTE 0.4205 0.0887 0.5167 0.4974 0.5815 0 0.0732 2.1048
ZR i 0.7116 0.7309 0.7333 0.5907 0.8207 0.6797 0.3605 4.2669
AT 0.1051 0 0.2389 0 0.1685 0 0 0.5125
Wi 1 i 0.3565 0.0445 0.4500 0.4352 0.4674 0 0.0395 1.7536
T 0.9844 0.7926 0.9667 1.0000 0.9837 0.9477 0.4391 5.6750
PN | 0.2642 0.0867 0.4056 0 0.4402 0.2092 0.0652 1.4058
T EA I 0.4616 0.0561 0.6111 0.5285 0.6141 0 0.0500 2.2715
A5 0.6349 0.7317 0.5667 0.4870 0.7446 0.7451 0.3399 3.9100
orrtih 0.0497 0.0190 0.0778 0.1088 0 0 0.0137 0.2553
B2 1.0000 0.8228 1.0000 0.9793 1.0000 0.9869 0.4513 5.7890
IR AL 2
" 0 1.0000 0 0 0 0 0 1.0000
20 e 0.1563 0.0742 0.1667 0.4145 0 0 0.0503 0.8116
Sl 0 1.0000 0 0 0 0 0 1.0000
Rk 0.1804 0.0017 0 0.2746 0.4022 0 0.0016 0.8589
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24 XM MIC 5 MBC LI 45 R

M 3 TT, I AT IR 4 HRAE T e Ae A TE H RSO AN . AT AR
AR 2 A 4 PR IR g B 2 B B A ROR, Foh T & S, aureus 4
FIBCR AR, MIC 24 3.13 mg mL™, Xt Lis 30 B RO 5 73R B 3 3% % AR L i — 2
MILLZ R, B2 F T 4 Fhan s (sl 2R 8 o8 Fa e, #17E 6.25 mg mL™. M MBC 25
gEgnfs, Frgmst Ecoliv ZRMHXT s.a HEEABIINE MO . T &R 22 At E.colis
s.a.. S.aureus ff] MBC ¥J7E 50 mg mL™, {H/& B 22 h7E Lis - MBC Eb T &5 /N, BI7E
Lis IR AR T B i R S 4

2K 310 MRRIFAEDIE M 4 FHLKEK MIC. MBC KR4 R

RIGHE MIC(mg mL™) MBC(mg mL™)

E. coli s.a. S. aureus Lis E. coli s.a. S. aureus Lis
G 100 50 6.25 6.25 100 100 50
(i Bl 50 25 50 / 100 /
B / /
SR 50 50 / 100 /
AR 50 50 25 25 100 100 100
Bk R i 25 50 100 / 100 50 /
T 10 6.25 3.13 50 50 50 50 100
AEAEM 100 6.25 50 / 50 /
A 50 100 100
[EER=Xelil] 6.25 6.25 6.25 6.25 50 50 50 50

VE: f: FORTEANEE S0 R FHZ RGN B R AR IO - FORAE MIC. MBC S2ihitie
FE S 5K T R E 100 mg mL™Y X% A AR MR, AR B St B AR % 5 .
(Z) GC-MS 4T L HF W EE RS
R GC-MS Bl EIETE, &R ER 2P & ETE 1%L LA 5 Mtk &4: tei
i (1.37%). —&AA&TH (1.78%). LR _AATH (2.31%). FZREF I (13.71%) &
Frighi (71.34%), 3L5 8 =7l 90.51% . o /e e 2 77 B S Ay i s & iz oK T Fopdy LAk,

20 22 3 ° 32 34 1) E) o m

Bl 1 2% GC-Ms B

(B E ERE N E LRER
R AL, [FI5E PRI A e Jie e ) e DR T A5, ELX s.a A4V R 18 ELARIA 21 19.3 mm
PP AE S K R LR s.a AR, Xt s.a 1 S. aureus AN HERFHACR . o iedr i

AMEXS 4 FRRIGANE 1 MIC 78 12.5 pg-mL ™" HEEA AR, Hdbxf E.coli #1'S. aureus
12



[ CR B, MBC 76 12.5 pg'mL™* s Aol d ArBveE B 22 ol b & B, nIvb e,
T AN ROR I > N AT i, AT o
F A4 RBRAREE AR E B EALRER (A mm)

e E. Coli s.a. S. aureus Lis
Frig I 15.340.36 13.240.42 11.140.36 10.540.59
TR 18.540.25 19.340.38 17.240.47 15.740.56
(M) FHHFEFELH

e T R AR P O 20 AR S B s . W R R AR R IO . SN A
JePEls, SCIRH RN A T, BRI WS MRS, TR 22 e TR T sk
S o vl BT A AR A, AR, (R B ARG I, KT Bt R RO B
A PEAE A ST

S.qureus %} FEZH. S.aureus S Lis X REZH Lis 9340

B 2 Eiedrie B maESE

£ 5 IEIERIEVEE TR 4 FAERE N MIC. MBC %

=. st

ARSCCL 17 Foft R AREAE % A e 30 S R T 2 it AT Pl S 56 A0 96 FLAR Bl B e
SCUR SRR, AP SR TR A A 4 A BB HIRCR, T &
T D P 2 A e S0 TR SRS B (R R B P o T R P R e A A S IC AR D B T 7
T, R BT DA REH], (T T R . T 2 il A B 22 A il £5 S 40 B RCR
U, FAE Lis KIAERCR L, B22EMA MBC /AN T T8, FIAOYEE A A E
BRI T T . GC-MS 73 M5 21 B == A il 40 iV i AT B 5 2 e 2 i, e
ELEHI TR ROCR B 7 e A T o

I A BT B A e A AR P TR A T RIS R BN N e T I PR 240 1
AAE . T HE AR R ARG, ER T 2 e 7 B SO0 4 R R A ) AR I 5

. MIC(ug-mL™) MBC(ug-mL™)
RIS i .
E. coli s.a. S. aureus Lis E. coli s.a. S. aureus Lis
IRREY 12,5 - 50 50 100 - - 100
I e Fre 125 125 125 125 125 50 12.5 25
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AR T] DL SR B A AT . BRI AT 2l 5 | REEROR B F R AR BV R BhvA 45 T
IGO0 WA TR E L, AT I E A i A

SEM:

[11 R B3, 55 222 CRF UK SR B R SN0 AT PR [ VL IR kA2, 2013,41(5):246-249.

(208 2% 5. T ARG T AT Moy oo £ it B DG PR 400 B s PEAIT 9 [0 L PG ARl K 2724417, 2013,35(4) . 852-857.

[3] 83, 5. 190 o 70 2 R R 10 24 1 g B 22 9 [J]. 2 BUR L RH#,2010(30): 16724,16846.

[4] Xiang yalin, et al.Research advances in the chemical and biological studies on Momordica charantia
L.[J].Natural Product Research Development,2005,17(2):242-246.

[BIXBMY 1R, 5.4 Ffr e 4 ek PR P08 i 1 B SR [9). ) P RV K 2224k 2R B 2%, 2012,30(3):288-294.
[61FhAr 35, 4, AH A S NS BTl 50003 T A0 B 5 4[] VL 75 AR Ik 272, 2014,42(2):275-277.

[7] 5 3,55, AT TR ML A e ot R 22 Ty SIS PR 40 B8 4P S B A PRt 9 [9). i 5 AR 0B R 2441, 2011,30(6):827-831.
[8]Lai Wah Chan,et al.Antibacterial and antioxident activities of Cortex Magnoliae Officinalis and some other
medicinal plants commonly used in South-East Asia[J].Chinese Medicine,2008(3):15.

[OIFE TR, 55 WA M BEIE DI E MIC BIPPA [I]. H 4B B2 A 56 A% 75,1994,17(2):95-98.

[10]National Committee for Clinical Laboratory Standards.Performance standards for antimicrobial susceptibility
testing;ninth informational supplement[Z].NCCLS document M100-S9, 2008,120-126.

[12]%2 5 70, 25 A 81 24 B Ak 22 20 (1) GC-MS 34T [3]. R 88t 7t 5 7T %,2007,19(B05):65-67.
[12]5608 R, & B 22 7 4% K 2 () GC—MS 23 T[], 1 24544,2004,27(1):24.

(L3135 38, I3 =2 B 22 BRI -5 22 BB 22 BRIl 0 23 BT R [9]. 10 s 7 28 P o Tk, 2010(1):27-30.
[14]Yuanyuan Hou, et al.Antibacterial activities of rhubarb extract and the bioactive compounds against
Salmonella.[J ] Int J Nutr Sci & Food Tech , 2015,1:1 : 1-13.

[15] e, % B 2/ EE R F AT BEGER GC &&= NlE REE SN[ hehEYE
1],2014,32(3): 661-664.

[16]FMAE T FRACSR o B P4 S =G P 7T 5 RIAI[D]. JiBH:  PUAbRAM A K *,201054-74.
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W55 TR TSENTFAR . W LS b, g BN EREIESE, DUSRIRRA, F A
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AR AL RN R IE[F 2 5 1) — OU8 Uy <51 R R RE AR A0 1 K 22 A )
FOH , 8 P AR SR A B e B BT S HIE, BB X T B s i B i
AT BRI E, TR AR AR TS . LR R — N R, B E R R IR
TR AT ENR I R S T AR PR T AR S 2 TR ) R

SRR IREFAIE. 5] 55, B OB, D) e, HRIBAIE R
NG, SESERETGERS, SRS R R

EERAN: M (1993-). B, idig, PUi-hlis AL Az, 2012 4.
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The Design of Controlling Three Phase , Frequency
Modulation and DC Non- brushing Motor of Squid
Jigging Machine Circuit based on SPMC752313A
WANG Wei-jie’, SONG Lian-wei?, CHEN Gong? QIAN Wei-guo®
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. College of Engineering
Science and Technology, Shanghai Ocean University, Shanghai 201306, China;3. National Engineering Research
Center for Oceanic Fisheries, Shanghai 201306,China)
Abstract: This paper introduces a kind of controlling Frequency Modulation and DC
non-brushing motor based on mini system of SUNPLUS SPMC75F2313A. It illustrates the design
conception with applying SPMC75F2313A. This paper also explains the implementation process
of PWM waveform production and the implementation of Three Phase and DC Non- brushing
Motor can adjust speed by using IPM module and Hall device. This method has advantages such
as flexible control and the high precision and the adjustable wave ratio and so on. The experiment
results indicate that the method is validity and feasibility.
Key words: SPMC752F313A; Frequency Modulation; DC Non- brushing Motor; PWM
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New Method of Counting Fish Fecundity Based on
Digital Image Recognition
DONG Pengsheng®, YU Wenchi?, Gong Xiaoling® ,Zhang Yun®
(1. College of Fisheries and Life Science,Shanghai Ocean University; 2. College of Marine Science &

Technology,Shanghai Ocean University; 3. College of Information Technology, Shanghai Ocean University)

Abstract: Accurate measurement of fish reproduction is of great significance for genetic breeding
and fish population fluctuation. However traditional statistical methods of fish egg counting would
be tedious, error prone, time consuming, and inefficient. This study is intended a new method of
counting fish fecundity based on digital image recognition. The fertility statistics platform under
Windows systems implemented using Microsoft Visual C++ 6.0, and we found that when we used
the software counting fish egg images of 72dpi*72dpi for the resolution, number of eggs in
1000-5000 ,we used 3 minutes, far less than the time required for manual counting (about 1hour).
In 20 trials , the average error rate is 2.436%, minimum time is 1.63 %. And we want to make
reform and innovation on the traditional fish Science Experiment Teaching Method and the
research on fish reproduction. And we found that formaldehyde solution fixing and sieve silk
filtering egg membrane has a better effect than Gilson fluid.

Key words: Reproduction; digital image processing; software; fish eggs separated;
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(1. R WETERL AR, B 201306, 2.mvEiv B EAE 0, B 201306)

P, B = A7 (Digital Elevation Model, DEM) /& B (i 35 B, & RILAEEIA
(Synthetic Aperture Radar ,SAR) 22 IEF SRR A R T Bre — o ASCULHLA L &)
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DEM generation and information extraction over

Qushandao using Full-polarization SAR image

JIN Xu-chen*  HAN Zhen** LIUYu! JIN Song* SHEN Dong-liang
DU Le' WEI wei'

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;

2. Collaborative Innovation Center for Distant-water Fisheries, Shanghai 201306, China)
Abstract: As Digital elevation model is an important geographic information, SAR(synthetic aperture
radar) is one of the most effective means in digital elevation model extracting. Use Radarsat-2 fine
Quad-polarization mode data (November 27, 2013)over Qushandao in Zhejiang province to figure out
the polarization azimuth offset between two adjacent resolution cells, and then extract the gradient
information and terrain elevation. Finally, test the accuracy of the digital elevation model by the
measured data, whose average relative error turn out to be 20%,and the results showed that the main
causes of errors is the change of the terrain basement caused by the sea clutter and the elevation

deviation caused by the leaves and boughs of the vegetative cover.
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SEIR RS I 11 T B . $r s AR ( Digital Elevation Model, DEM) 23 i A PR iU =
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The study of tea saponin toothpaste
HuijingRen' XiaoQing",ChaojingWang®
(Shanghai Ocean University, Shanghai 201306 ) !

( {TensideSurfactantsDetergents) 2015.7)
Abstract: This eassy reports the extracting tea saponin from tea seed cake, one of the agriculture waste, with
ethanol ultrasonic assisted extraction and applying to toothpaste after purification with the research of tea saponin
toothpaste in the essay.Use the tea saponin as a surfactant and added moisturizing agents, friction agents and
flavorings into the tea saponin toothpaste formulation for follow-up study. From the experiment, the tea saponin
toothpaste is up to the requirement of GB8372-2008 with certain ability of decontaminating tea and coffee stain,
and the ability of decontaminating is obvious, these results are give a new way to development of new type
toothpaste.

Key words:Tea saponin; Agriculture waste ;Ultrasonic extraction; Toothpaste; Decontamination;
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LA BRI & RS 1%5c RMEREIR AW 30% XA /K T

2B MARER (MWNLA T RWAHARARIBE). RER CRBREAHD;
O IBEE S SAEN . RS AN, K EREA . R YER. Bk ArERIREE . BRIREN.
VAT 2B FK UL EAPRE B SR g H AT BR A R4

3.2t : 300 HAEMR. MMk . P E 7M. 2mol/l R
2.2 AEA AR

XH-2008D FiJiki £ fie i P2 AR B P U 5 A X . FD-1D-80 ¥ ¥ )45« SH2-D(I1) i
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Y 309 TRALER J5 (KPR T = IR, LA 80% LB R [ LE Ay 1:8 il 5 T % 7T00W
RS AL BRI (] 15min. $RECERE 70°C, $REUN A 120min HEATIRENP 3, f2% 2 K IRAUR
Rt I 20mI1% 5% SEREEE IR VA OIS 13T 0.5h, 8 1h B0 JEE 3. 1H -
BN 5% IR INFAE 1500, ek 45 AR TR A BTN K. B BB
T AR5 SR DA LG 1:30 AL BRI [A] Dy Sh #E4T R A IRFR £ TR 8. Ko 2R
b TR A & .

3.2 T B W&

FEETTH FE RS NOREF . RENEVER] . BEEGT . PR DL B SE R . AR

N R RIE T E .

® 1T
TablelFormulation

R (3 %
H DRI 10
A R LTSl i 7 25
LA iy ek 0.29
B 4 syl 031
IKEEA P BERE 32
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CMC R L4 2 240 5 ] 741) 0.92

TR R A EIRER el 2.1
UNEL S Fil 0.56
Fr IR B il 0.61
BRER Y PH i35 0.21
e ARE AR 0.39
EETK — RE

LR DR BEREAN. SALE. ATERIREE . AR ELT4ER M (CMC) LR L& T
IKIEER 1T BRI s T, I 2R iAok, i E .

2.4 E— R R AR S AR CRLL 48D, RIEVET CRExmali+ ke
FERRIRYN ) BRFURY . BRERTA. AN AR ORI T BB SR E R BERE EPT A YR A
RE, FHEEANEER,

3R LR BN HAAZA, A KGR U e 02 A PR A B X
R B A BN B T

3.3 EFRE TR A R

ARLG AR 15 B e B IR EAT

1. FeAAbs.

aMHAS: 5y WHZSA T 100ml #hkH, & 0.5h, JdUE. FREUET 3h M

b.BMHER 5 BIMERY N 100ml K, 2 0.5h, ijE. SREGK T 3h WAEH:;

CAEW: FREL 10g FEREM . 30ml B KT RLLE T, EikiEg Smin, VAR
OISR, SO R FIEE . o E AR BRI B iR RN (K12) il
C: FEFF-MHE. 1. MWMTE. 2. HEHRTE. 3: HELTHE. 40 GBRETH.
5. AT E.

2Lt ik 1A 5 B0 (KL, K2 AL By C. 1. 2. 3. 4. 5% HI0A 059 FEK,
F KLEMA 10ml £57K, HAEMA 10ml EHFAEEG, HERED 3min J5 505 %
EiEW. T K2, AL By Cy 1. 20 3. 4. 5EFIIA 10ml BIHESREGE, BERES 3min J5
BLLFEE BB, BN 20ml K, E% 2min B3 E EER. T K2 &P 10ml 5
TKs Ay By Co 1. 20 3. 4 5 R BN R FFESIAE % 3min &0 )5 7% ik
W BRI 20ml 57 /KER 2min B0 33 B, K T EREE T4 .

3 T7vE: B 2mol/l 5% 10ml 27l bik 10 SCE0EH, B 3min BLOMRE b
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(Ab-Aa)
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4.5 R5DHE
41 FBREST

BEBRER S BEES T ERE G, FFEHE— BG4 GB8372-2008 i
TR, [FIR ST E g A O g 3T

2 F BRI
Table2ToothpasteQualityAnalysisReport
BB IE RS Bkt MWREER
RERTHE EEFE #HOFE
Bk BT IEH IEH IEH
pH 5.5—10.0 7.7 7.7 6.9
Fae it BEAREHE N, A0 ek, SwEEEs 1EH 1EH T
U EUTE i T RIIR I I H
0.05-0.15 0.110 0.100 —
AL % 0.05-0.11(JLEAD
0.25-0.33 ([HAMTH5) — — 0.311
2T i E CFU/g <500 <10 <10 <10
ELYNI7L:Fii: 9 AFEE AR H R Akt
AR IR T g AR A A th A
St R PR A 9 AFEE AR H R At
B T S B T L CFU/lg <100 <10 <10 <10
& s (Ph) mg/kg <15 <10 <10 <10
WEE (As) mg/kg <5 <4 <4 <4
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R G50 £ RCR -

3L EEBUHNE E FIELEL
Table3TheComparisonofthevalueEbydifferenttoothpastes

o e X RBME EE
1 2 3 X1
A CHZEERT B 0.352 0.457 0.417 0.40940.053
B (-h iRt &) 0.341 0.350 0.261 0.31740.049
C (A#IZRERTE) 0.677 0.565 0.694 0.64540.070
1 M ED 0.739 0.830 0.766 0.77840.047
2 (LiEBRA T 0.436 0.529 0.360 0.4420.085
3 (EELFE 0.392 0.576 0.306 0.42540.138
4 CEHBRWETED 0.714 0.638 0.757 0.70340.060
5 (BAFED 0.595 0.835 0.727 0.71940.120
K1 (ARG RBESD 0.03
K2 (Z {45 RTEED 1.357

R 3 IR EBCR EFEMEM (xas) Kow, FIH] SPSS19.0 BEAT t Kl /v Lb A, H
TP AEE/INT 0.05 Rz R IIHEE 257 BA G4 L.
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The industry environment analysis and suggestions
for marketing of the Crab + Rice Co-Farming
industry

Lu Chang, Li Yifang

(College of Economics and Management, Shanghai Ocean University)

Abstract: This article provides an overview of the Crab + Rice Co-Farming (CRCF) industry and
its latest technologies. It assesses the CRCF industry environment objectively through the SWOT
analysis, identifies existing problems and challenges in production and marketing of the CRCF
system, and brings forth recommended solutions and countermeasures. Our studies show that the
CRCF system, which successfully transforms the single ecosystem of rice fields to a highly
efficient symbiotic ecosystem of co-cultivating rice and crabs, has not only significantly improved
the utilization efficiency of land and water, but also highly motivated farmers to continue to grow
rice. Such transformation resulted in a win-win situation between economic growth and ecological
benefits for China's sustainable agricultural development. The main challenges today, however, are
lack of scale and insufficient branding and marketing. Although it's yet to become a highly
lucrative industry, we believe the CRCF industry has a bright future.

Key words: Crab + Rice Co-Farming (CRCF); industry environment; SWOT analysis; market

promotion
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Fatty acid composition and feeding habits of rock cod
Patagonotothen ramsayi in the Southwestern Atlantic
Ocean
YANG Qing-yuan', ZHU Guo-ping™ 2
(1. Shanghai Ocean University, College of Marine Sciences, Shanghai 201306, China; 2. Polar Marine Ecosystem
Lab, The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Shanghai Ocean University,

Ministry of Education, Shanghai 201306, China)

Abstract: Rock cod Patagonotothen ramsayi is the most abundant sub-Antarctic fish species in
the family Notothenioidei is an ecologically important species. The present study analyzes the
fatty acid compositions of muscle and further explores feeding habits of the rock cod in the
southwestern Atlantic Ocean using fatty acid biomarker analysis. The results show that 16 types of
fatty acids are detected from the muscle tissue and fatty acids with higher contents include C16:0,
C18:1n9, C20:5n3 (EPA) and C22:6n3 (DHA). The average content of DHA is significantly
higher than that of EPA. The contents of several types of specific fatty acids can be significantly
related to their body lengths. The contents of saturated fatty acids, polyunsaturated fatty acids and
7 types of fatty acids have significant negative correlations with body lengths. However, the ratio

of DHA/EPA which signifies the trophic level of food items has remarkable positive correlation to
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body lengths. The specific fatty acid analysis show main food sources of the rock cod are plankton
and benthos, but its carnivorous habit enhances with increasing of body length.

Keywords: rock cod; fatty acid; feeding habit; southwestern Atlantic Ocean
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kK2 MR B &SRR D), 43728 C16:0.C16:1n7.C18:0.C18:2n6t. C20:5n3.
C22:6n3 1 C23:0. fHAFERAIIE, IXLLJIRIT RIS AL Bl IR 2 A 1A A 15 in i 5238
TREES.

X BA B AR IR PR G R IDT R FUAE #E4T 0 #7 J5 43 411, PUFA/SFA(F=0.064, p=0.802>0.05,
n=36) }% C22:6n3/C20:5n3 (F=0.024, p=0.877>0.05, n=36) LI S4kK 2 i) 3oLk itk
RAF(E. £FXF C22:6n3/C20:5n3 1 5, HMWEH A 3 MBI FEE, UERIX 3N
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e

K1 PG K AR R SR F R IR IR & B S K TR 2 55 &
Table 1 Linear relationship between fatty acid contents and standard lengths of the rock cod in the southwestern
Atlantic Ocean

Jiisgiigicy 5 n
Fatty acids R F P 2 b

C14:0 0.001 0.022  0.884 0.008 (40.051) 1.794 (40.958) 36

C16:0 0.139 5502  0.025 -0.568 (40.242) 2421 (#4.517) 36
C16:1n7 0.143 5505  0.025 -0.118 (#0.050) 4.711 (40.945) 36

C17:0 0.065 2309 0.138 0.016 (0.010) 0.244 (40.192) 35

C18:0 0.147 5.849  0.021" -0.119 (40.049) 4.810 (0.917) 36
C18:1n9c 0.034 1195  0.282 -0.129 (40.118) 7.705 (42.198) 36
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C18:2n6t 0.148 5.918  0.020" -0.023 (40.009) 1.002 (40.174) 36

C20:1 0.047 1.662 0.206 0.015 (#0.012) 0.293 (40.223) 36
C20:2 0.031 0.993 0.327 -0.008 (29.008) 0.456 (40.153) 33
C20:3n6 0.000 0.003 0.960 -0.001 (20.018) 0.881 (40.337) 35
C20:4n6 0.149 1.925 0.193 0.028 (0.020) -0.061 (0.432) 13
C20:5n3 0.138 5.464  0.025" -0.279 (30.119) 11.528 (2.227) 36
C22:1n9 0.065 1.181 0.292 0.016 (40.015) -0.033 (0.308) 19
C22:6n3 0.182 7.572  0.009"  -0.488 (20.177) 22.81 (43.306) 36
C23:0 0.225 5230 0.035" -0.022 (40.010) 0.703 (40.192) 20
C24:1n9 0.020 0.571 0.456 -0.005 (40.007) 0.362 (40.136) 30
SFA 0.119 4606 0.039" -0.666 (20.310) 31.22 (45.784) 36
MUFA 0.035 1.251 0.271 -0.229 (#0.205) 13.34 (43.827) 36
PUFA 0.157 6.309 0.017 -0.768 (40.306) 36.26 (45.701) 36
DHA/EPA 0.230 9.271  0.005" 0.053 (#0.017) 1.238 (#0.331) 33
PUFA/SFA 0.002 0.064  0.802 0.003 (#40.011) 1.188 (#0.201) 36

VE: R *RIR p<0.05.  Notes: The symbol “*” signify significance p < 0.05.
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C16:1n7. C18:0. C18:1n9c. C18:2n6t 2 C22:6n3 {14 4 Gonzdez £ PO l45 i K B MIK,
i} C20:1. C20:4n6. C22:1n9 {15 &4 Gonzdez PN RdE i . (HIER t K B,
AN 5T R A [ R I R & 2 I ANAAAE R i 22 5% (1=0.150, p=0.884>0.05). Btz 4k, ™
W FATAAAE — LE IR  Z2 57, G XN IR F AT R (D) MK ZE R A#TH
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S IR I T ST S A AR A AR AR IIR B AR BE A — A . T
e N K YRR, HLIR TR 4 GE ARk O 5T T A R &R, A
FOHG e T BRI 5 5 A e B W R AL R 18] AR B ERY . 03 PUFA (f11, EPA Al
DHA) J& I A4 I i PR s, AR B o — R I R ™, AT
R RS SR B R LA 2R B 2 APRFIE AR DT R, 7nC16:0. C16:1. C20:5M1C22:65544 5

83



HARAFAE R Z R OAHIK R, BIREE R IR In, XS AR 1 & =2 W M. tstar bl
W, B, RIIREEE R S ORIE T S B A R et
FHEEFE POy, s Bk B BRI . X5 B G T h IR S g b
BV EROR S EE RIRFF — 2, ISR KRB MRV AED . By, £k
Mem Al K, i 2 SRAEY), Ak R SRR, H BN SO DL BB, T
X LEVE A AR T ISR S it B A e %0 Hok, BB KRN, IR
SRR R AR S BRI LU B T B o 53 4k, HERR = AT RE DA S 56 T RE h R i o i i e
P B FRALAN, SR F SR LA 2 rPDHA/EPART LA K T2, HIELS EREE K
ARG N TG0, X 2R WO AL FR R 56 R Al e L b & 8 2 e s el s %
R HL P B b AR AT N ¥, 35 1R ST B R % e L 1 B AL B SR AR B
B RS ER i 5 R A Ak A 3 2t B i i 1) 25 5400 » A6 28 A 00 1) Ak 2B
i RN i a2 B R AR AR A 70 DL R gl #0155, XA T3 SR M i AR K 8 TR 2
MR o B, 4 RS 35 AR A ) P B 4 il 2 U A 3 1 AR A, B A
PR UL R B A Y BRI A Y 3, TR 22 55t v il s P sl b 2 550

BEAh, B R S R AR LA A s R L T H e — SRR PR AR R, 41C20:4n6 A1
C18:In7, {HIXLEHRMT L5 HAR K 2 (B FF T i 2 ARG . C20:4n6 4\ st K AL H IS I RFAIE
R, - H AR ARl Y, e ERBY, StowasserSF R, JEARAEMNET &
e B R I C20:4n6 FIC18:IN7,, - [AI M3 9 A s Ul R 420 3 4 I A RS € 4 £ Pk A s 5
AT R A BAA ST C20:4n6, H 5 BHAR, R WI$ IR 5< i AR fa b B fr R ek,
RXATRE Sz R R ek, SEENLER R L. RAECL8InT T L L Bl i, (E5 R E
H WA BRI A, #iCmT W HR B i S e A 2 38 A 3 S i B A AT S ol
TAZE

SE 30

[1] Eastman J T. Antarctic fish biology: evolution in a unique environment[M]. San Diego, CA,
USA: Academic Press, 1993.

[2] Nakamura |, Inada T, Takeda M, et al. Important fishes trawled off Patagonia[R]. Japan Marine
Fishery Resource Research Center, Tokyo, 1986, 369 pp.

[3] Erzini K. A compilation of data on variability in length-age in marine fishes[R]. Fisheries
Stock Assessment, Title XII, Collaborative Research Support Program, University of Rhode Island,
Working paper 77, 1991, 36pp.

[4] Norman J R. Coast fishes. Part 1. The Patagonian region[R]. Discovery Reports, 1937, 16:
1-150.

[5] Hart T J. Report on trawling surveys on the Patagonian continental shelf[R]. Discovery

84



Reports, 1946, 23: 223-408

[6] Brickle P, Shcherbich Z, Laptikhovsky V, et al. Scientific report. Aspects of the biology of the
Falkland’s rockcod Patagonotothen ramsayi (Regan, 1913) on the southern Patagonian Shelf[R].
Falkland Islands Government, 2005, 81 pp.

[7] Laptikhovsky V V, Arkhipkin A I. An impact of seasonal squid migrations and fishing on the
feeding spectra of subantartic notothenioids Patagonotothen ramsayi and Cottoperca gobio
around the Falkland Islands[J]. Journal of Applied Ichthyology, 2003, 19: 35-39.

[8] Sosinski J, Janusz J. The distribution and biology of Patagonotothen ramsayi (Regan, 1913):
results of Polish studies on the Patagonian Shelf, 1979-1993[R]. Sea Fisheries Research Institute,
Gdynia, Poland, 2003.

[9] RSP, VrmnaE, BRBTE. VORI ORISR 36 M AR i AR R R B AT D). 0K
PAAEAR, 2010, 34(12): 1877-1881.

[10] Brickle P, Arkhipkin A, Shcherbich Z. Age and growth of a sub-Antarctic notothenioid,
Patagonotothen ramsayi (Regan 1913), from the Falkland Islands[J]. Polar Biology, 2006, 29(8):
633-639.

[11] Ekau W. Biological investigations on Notothenia ramsayi Regan 1913 (Pisces, Notothenioidei,
Nototheniidae) [Biologische Untersuchungen an Notothenia ramsayi Regan 1913 (Pisces,
Notothenioidei, Nototheniidae)] [J]. Arch FischWiss, 1982, 33(1-2): 43-68.

[12] John MA, Lund T. Lipid biomarkers: linking the utilization of frontal plankton biomass to
enhanced condition of juvenile North Sea cod[J]. Marine Ecology Progress Series, 1996, 131:
75-85.

[13] Dalsgaard J, John M S, Kattner G, et al. Fatty acid trophic markers in the pelagic marine
environment[A] // Southward A J, Tyler P A, Young C M, et al. (eds) Advances in Marine
Biology[M], London: Academic Press, 2003, 46: 227-347.

[14] Gutierrez L E, da Silva R C M. Fatty acid composition of commercially important fish from
Brazil[R]. Departamento de Qu Mica, 1993.

[15] Portela J. A research project: rockcod[R]. Productos del Mar, 2004, 202: 12-14.

[16] Laptikhovsky V, Arkhipkin A, Brickle P. From small bycatch to main commercial species:
Explosion of stocks of rock cod Patagonotothen ramsayi (Regan) in the Southwest Atlantic[J].
Fisheries Research, 2013, 147: 399-403.

[17] Oehlenschlager J. Chemical composition of the flesh and other tissues of Antarctic fish
species of the families Channichthyidae and Nototheniidae[J]. Food Chemistry, 1991, 40:
159-167.

[18] GB 12763. 1-7-91. i HAMIE[Z]. o N RN E [E 5 tH kit

85



[19] GB/T 22223-2008. & flgfi WA (B AEARNT (B e 7K L
SR ERE[Z]. e N RS [ 53 H it

[20] Gonzdez J M, Gallardo J M, Brickle P, et al. Nutritional composition and safety of
Patagonotothen ramsayi, a discard species from Patagonian Shelf[J]. International Journal of
Food Science and Technology, 2007, 42: 1240-1248.

[21] Rainuzzo J R, Reitan K I, Olsen Y. The significance of lipids at early stages of marine fish: a
review[J]. Aquaculture, 1997, 155: 103-115.

[22] Owen J M, Adron J W, Middleton C, et al. Elongation and desaturation of dietary fatty acids
in turbot Scophthalmus maximus L., and rainbow trout, Salmo gairdnerii Rich[J]. Lipids, 1975, 10:
528-531.

[23] Nichols D S, Williams D D, Graeme A, et al. Fatty acid composition of Antarctic and
temperate fish of commercial interest[J]. Comparative Biochemistry and Physiology Part B:
Biochemistry and Molecular Biology, 1994, 107: 357-363.

[24] Piggot G M, Tucker B W. Components of seafood. Seafood Effects of Technology on
Nutrition[M]. Miami: CRC Press, 1990: 32-65.

[25] Simopoulos A P. Summary of NATO advanced research workshop on dietary -3 and -6
fatty acids: biological effects and nutritional essentiality[J]. Journal of Nutrition, 1989, 199:
512-528.

[26] Strobel C, Jahreis G, Kuhnt K. Survey of n-3 and n-6 polyunsaturated fatty acids in fish and
fish products[J]. Lipids in Health and Disease, 2012, 11: 144,

[27] Boltovskoy D, Gibbons M, Hutchings L, et al. General biological features of the South
Atlantic[J]. South Atlantic Zooplankton, 1999, 1: 1-42.

[28] Kock K-H. Antarctic Fish and Fisheries[M]. Cambridge, UK: Cambridge University Press,
1992.

[29] Laptikhovsky V V. A comparative study of the diet in three sympatric populations of
Patagonotothen sp (Pisces: Nototheniidae)[J]. Polar Biology, 2004, 27: 202-205.

[30] Laptikhovsky V, Fetisov A. Scavenging by fish of discards from the Patagonian squid
fishery[J]. Fisheries Research, 1999, 41: 93-97.

[31] Z=ZU3E, T84, 26K, JUMEFEA Y & FE AR T 107 BR 0 LU it o (3], g
iR, 1994, 16(1): 105-114.

[32] Kayama M, Tsuchiya Y, Mead J F. A model experiment of aquatic food chain with special
significance in fatty acid conversion[J]. Bulletin of the Japanese Society of Scientific Fisheries,
1963, 29: 452-458 .

[33] Sargent J R, Whittle K J. Lipids and hydrocarbons in marine food web[A] // Longhurst AR

86



(ed) Analysis of Marine Ecosystems[M]. London, Academic Press, 1981: 491-533.

[34] Sargent J R, Parkes R J, Mueller-Harvey I, et al. Lipid biomarkers in marine ecology[A] //
Sleigh M A (ed). Microbes in the sea[M]. New York: Wiley and Sons, 1987: 119-138.

[35] Schmidt K, Atkinson A, Petzke K-J. et al. Protozoans as a food source for Antarctic krill,
Euphausia superba: Complementary insights from stomach content, fatty acids and stable
isotopes[J]. Limnology and Oceanography, 2006, 51: 2409-2427.

[36] Rossi S, Youngbluth M J, Jacoby C A, et al. Fatty acid trophic markers and trophic links
among seston, crustacean zooplankton and the siphonophore Nanomia cara in Georges Basin and
Oceanographer Canyon (NW Atlantic)[J]. Scientia Marina, 2008, 72(2): 403-416.

[37] Copeman L A, Parrish C C, Gregory R S, et al. Fatty acid biomarkers in coldwater eelgrass
meadows: elevated terrestrial input to the food web of age-0 Atlantic cod Gadus morhual[J].
Marine Ecology Progress Series, 2009, 386: 237-251.

[38] Stowasser G, Pond D W, Collins M A. Using fatty acid analysis to elucidate the feeding
habits of Southern Ocean mesopelagic fish[J]. Marine biology, 2009, 156(11): 2289-2302.

87



WEINEEZRANRNAANERERR

RGN, ERR, MERE, B, BFER

BEEM: AR

(IR PER M PERL 215
FE AT H AR S R Em P B 2 T 2014 4F 6-8 H fERLE AME(10°26'S~17°17'S,
79°17"'W~82°39"W)TE MV HAIF BEN LR A 255 (Dosidicus gigas) FEA 173 E(HEM: 107 )&,
HEYE 66 J2), FIFAEGt i mA SRR % ENE A, 5 T iZFa AR i R E- K
KA R REESFNIAH A e % ARt B R T AR . SRR, MEREAMAIDL
W ZH 2 fie B85 2 35 AR 223 A B =, 239 9(20.56.12) k/g H1(20.671-0.76) ki/g; /2 i
W2, 433 4(20.0941.25) kl/g A11(19.95+0.87) kilg: JEEERAT, 735 9(19.9241.05) kl/g 1
(19.63+0.96) kd/g; [Fl—ZHLIMEEAN AR AL REREE LR EEEZR (P>0.05), fifk. &
i REESEHLR R RN EZE R EE (P<0.05), AR R KHAEREMERT, Ak,
Mt Bl RIEESENAMHLARERE MK REZE (P<0.05), H HXLIPAIHA
(R BE B AR B G 1) e 2 B g I B 2 08 (P<0.05), K BIARE 4N 2E 2t JUL P2 2R (1 e
BRI —NREE AR,
R, M NRAL, fEREE; EMR e

Abstract: In this program, by using the mathematic methods and technology of energy density
determination, the relationship between body weight and mantle length as well as the energy
accumulation of somatic tissues, including mantle, arms and fins, were investigated for the jumbo
squid Dosidicus gigas off Peru. The squid specimens were randomly sampled from the catch of
Chinese jigger fleet during the fishing season from June to August 2014, in the high sea off Peru
(10°26'S~17°17'S, 79°17"W~82°39'W), and a total of 173 specimens were collected (107 females,
66 males). The results showed that the maximum energy density was detected in the mantle tissue
for both female and male individuals, with an average of (20.561.12) kJ/g and (20.6740.76) kJ/g
respectively; then followed by the arm tissue, having the average of (20.09+1.25) kJ/g and
(19.9540.87) kJ/g respectively. For the tissue of fins, the energy density was detected at the
minimum value, with an average of (19.92+1.05) kJ/g and (19.6340.96) kJ/g for female and male
individuals respectively. For the same somatic tissue, there was no statistical difference in the
energy density between females and males (P>0.05). The energy accumulated in different somatic
tissues, however, was significantly different between each other (P<0.05). Meanwhile, the energy
accumulated in the soma of mantle, arms and fins was significantly increased with body growth
for both female and male individuals (P<0.05), and the energy was significantly increased along
with the distribution from lower latitude to higher latitude (P<0.05). These findings indicate that
the process of energy accumulated in the somatic tissues of D. gigas off Peru is the procedure of
feeding and body growth.

1 B
2Lt (Dosidicus gigas), )& i B (Ommastrephidae), 253% )& (Dosidicus), A
PEEWERR, T2 0 A LE AR PR IR AR 6 AL 5 2 8 R B B, A5 K IR R 2 22 1500mIK IR,
ARG, ERKERL~24, iR FREE, FREERNES N EERE M,
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Fig.1 The survey area and sampling stations of Dosidigus gigas off Peru
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Fig.2 The relationship between body weight and dorsal mantle length for female and male Dosidigus gigas off

Peru
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Fig.3 Soma tissue energy density for female and male Dosidigus gigas off Peru
1. Mantle, 2. Arms, 3. Fins, * indicates significant deference (P<0.05)
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Fig.5 Percentage of tissue energy accumulated in soma for female and male Dosidigus gigas off Peru.
1. Mantle, 2. Arms, 3. Fins; * indicates significant deference (P<0.05)
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Fig.6 Energy accumulated in somatic tissues progressing with mantle length of Dosidigus gigas off Peru
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Fig.7 Energy accumulated in somatic tissues progressing with longitude and latitude of
Dosidigus gigas off Peru
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Table 1 The coefficient b of body weight and mantle length relationship for Dosidigus gigas from
different areas

EsC b 1&g

Area coefficient b
MEPE female HEM: male

JER 7R Ak 2.87/2.92+

off Ecuador N -

FSIpIN 3.38% 3.28%

=]

off Chile 3.18™ 3.198%0
3.20% 2.86%

HhE A1 31629 31012

off Peru ) ’
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PR EVER A3 3.10~3.65 5%

Gulf of Califonia 3.29~3.730 3.27~3.47"
ST E AN 3.05/3.07**
off Mexico 3.11~3.68" 3.17

B AR AN 2.63 %
off Costa Rica Dome ~ 2.57
VE: ¥ RIR AR MERE. Note: “*” indicates unsexed.

2.63 %%l
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A FEE RN, &N ANAALRE R (R 20k)g A4, S5 K
T B AR AE 7 22 45, (1 lex argentinus) FI AL A ZH 27 g B35 P A AH I BOL, S AT g 5 3k 2 8@ A VLA 2
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Abstract: this platform designed to revolutionize the traditional job search platform information
asymmetry, communication disorders, multifarious filtering difficulties and resume the same
unable to reflect personal value and so on all sorts of difficulties. Make originally closed, boring,
low efficiency of recruitment services into a dynamic, real-time and true effective, full of vitality
and the cultural atmosphere of the professional ecosystem, become the job seekers and companies
grow together, exploration, abundant soil interaction.
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