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B B -3 & T E&AE Xt Fh EXT R (Fenneropenaeus
chinensis)E MRS HREFIZN A Z BRI

KEE 'S FEa A A B o#"
koA IR WXL KETV
(1. ARl P P2 R A S S P EDK = RAT T B ik =i 58 2660715
2. W ERIEHERE SEOREZ LR E A SEY - i B ELEE 75 266071;

3. KRR 52 KR 116023)

WE  XARETREMEE, &+ E I (Fenneropenaeus chinensis) iy & & Fu 7= 5 [ fr, i
B P E X E AR A A B A E R B-BRE T BB (PHB)(0. 0.5%. 1.0%. 2.0%. 3.0%. 5.0%)
BEE, DR KR AR A& PHB A o B XHIF F A S Ak K B m . S A #8 192d,
RITFMWTR, A eRfyPE, HEEX FeEsKkE, BRAFAM. Z0HE. TF4KN
BE. BUERREAZEAN, 4RI T, PHB M EMIFENNEAM TG R L THE T %
W, & PHB REWAE, RTXERTHRE EAZS, WA LERIFENEAMIGE/AS,
HA, 2.0%KE AT REK, 2.0%5 1.0%%F 4 2 71 8% (P>0.05), €5 H ik JE 44 3
Z 3 B E(P<0.05), EMFLIATHEREG TIEL, 20%KEH, 5.0%KEH 5 RAMILER
BEP<0.05), AMEBRAFEAL T, MEAL EW4 LR FMEZERP>0.05), LhA>HEMT
TR BN IAEE TR, Hd, 2.0%KE 45 3B AMLLZ 7§ F(P<0.05), {£5Hp5L
AT B £ F(P>0.05), A PE4LE &SI AR 4R EY R A R B A R B M £ 7 (P>0.05),

HREYH, PHB Amf| 3o Bt iF Far g S s gk K 7 B A (RSB, 2.0% 0 3B R E

FB-#2FE T MR HE (Poly-B-hydroxybutyrate, PHB)HY
SER AR BRI TR, IR T A W 7E 32 B A 5 it
B, BRAECE IR LB, TR EE N 0.2-0.5 um i
VM R ROk, 8 2 R A s IR R IR AR L,
A LA AR N PHB B 1E 5 (#5545, 2006), H AT,
PHB 2Ll i AW Bk 7= A A AL R 2R Bk o
IR 4, 2010), BT PHB BA RAFHAYH

* rft K PR RS B LRI %5 28 (2016HY-2D04) . 5 [ IRFIF R4 H (31372523).

KA HEXE; RP-RETRE; T F; WER,;, FilE; TALF
FESES $963.73°3 XHEIFRIEEE A XEHS  2095-9869(2017)04-0061-08

MR, S ZARE R COy FI HyO, XFFHLAA
FAERIVER (R, 2012), HAERGELRY . MR &
b BE2EGUSRAR A T BN (B A, 2014). B-
PRI T R 2 PHBTE o W I 38 PN K i 7= AR R PR, Sl
H'. Na", K'. HCO;5z [a] i) A1 B B I AR FH (XA 2 45,
2013), HEAMGEMMEE G AN a0, Rl R
T, BRI PR B o TR R 4 e AR B 1 pH, pH

TR R SERER =
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2 )R 38 %

MIREAR, M AR TE 4R+ 1 5 AR AR S A Ty
A, PPARRCR R M BC, 17 H A5 g B e R 7K
RG], ARG FRAER, KRR
ROBFAREE, 2014, 2015), HEAh, B-FE3E TWRAEN—
Pl EERR IR , el B AL T RS, et A
FERHLIAR N8 b R Ao, B EEFRPE . Wik
FA) e B R D TR, 8 T L e 553 7 P ofe A4 R P B 1Y)
A (FRARESE, 2006), DT, B 47 b 4k 45 7 18 1) ft FRe otk
A, REMIENE R E R, B3P etk
., Bk PHB BT EAMEMFAZA M . E IR AR
I, 0T DAL S — ol A A RS A A . B AT,
TEAK =G, XTPHB A5 32 B4R rh 7 A A 2 RN 4
PERESR T , 7E X B (Artemia franciscana)(f)h £
BE4E, 2011), AEYLH B (Eriocheir sinensis)(XI] T 4%,
2013). JFLYHEEXTHF(Litopenaeus vannamel ) (S HE#E 25,
2014) . &' LA ¥R (Macrobrachium rosenbergii)(Dinh-The
etal, 2010)H, ¥R T RAFHIRCR . 1Ah, BHRTRERI
fififf1 (Dicentrarchus labrax)(Dr Schryver et al, 2010)f
o &8, PHB FJ LIRS B AT f RF I 52

B L) R 2 RN G g R R A R AR e A
NI R U 7257 N B 2 i I i R R D i1
SRR A FIME RS B A OC , 2 P XTHR R 1 A
W SCEER 2 . JEEE R IR X TR AR DR SE R F | P
PR AN AR KA AT B B AR (Lawrence et al, 1979).
I, AR5 38 1o %5 H [ 3R (Fenneropenaeus chinensis)
SRUFFPE PHB., 2 #5828 HOXT A [ X6 MR 23 08 1) 225 P g
FGE K BRI, A PHB 7E/K 7= 325845 b A ) 1
PEALHLE BRI

1 #RlEAE
1.1 EIe#Fal

S v X I SR R K R R AR Y B
WK B AL & Rl JEREL 10 MELRE R
() E TR SR AR, MERE 270 FE | HERF 360 S MEETFRILA
TR }(21.3343.17) g, HEEFRIAAIARE 2(16.40+3.08) g,
HCE T 345 cm x 345 cm X 275 cm % /KR IOK A 8 m®)
TSR 7 d, IR, BN PHB RYFEAfREL, 52
UK R IEEK , $hEEh 25-30, #E>4 mg/L, pH
h 7.3-8.3, FA<0.6 mg/L, B4R HI1E9.0£0.5)C;;
B, ORI A KR, L IR A
(14.0£0.5)C, #LLFTS.

1.2 KRR

SEAl RIS T fh A R R A RS B I K

WFFERT R TR S E IR s 4R 4t JsORHl T IR 7
BTl B MR W0 D o SEG R A BE Al A e
BCJ7 ¥R PHB i, SERMARDRLR FH ffoky . MR

ATk BERERY . S0P, kY . BRAR . ARG, i
BRERRY . BEIR 245 . 4R (L) BTYIR(E).
AR ERIR . FREOR 22 60 FRyRE, BiEE
HAy, Uk, e, ®SERE N 2 mm, KEHN 3 mm
AURURL . A AR R B4, T T Ml R 25 1
T RAF PHB 83 TR A IR BR A ml B

1.3 XEHERER

ST T 2014 4E 11 H 28 HAEE R ERERST
HC B K IR st i S E A ()T .
BHETdZ G EXTER RS, R R ,
AR FR T EXF R BA R E 7Ol , I R
SRIFEA 45 B BIRFRIC . K 10 DR b E DX R
SRIME BIOCPRIC YR 6 4, AL HMERR 45
BB . MERF 60 &, 58 mUA R A R AR IRAR S 1 SE
T, Bl 52 0 4% B A, IR IR T 6 4> 345 em
x 345 cm x 275 cm % PIKIEHMOKIR 8 m?), #7397 5E i
&, BASMRBE A 3 3 A PATA B T SE S, JFIR PHB
FOBEME, SEEGIRE 1S IRY] ¢, RIXS R [ PHB ¥
Ejﬁ 0; 5 ﬁigﬁéﬁ(EoAs, E1.0, E2.0, Es0, Eso), Eﬂﬁ’%u
X ] M PHB ¥R 0.5% . 1.0%. 2.0% . 3.0% . 5.0%
FRE, RIS, A GRAIE Hb X R SR A % B R 7R 0 1Y
BIRHELE , g 2H A A5 R MAH W] 1 1Y VD A (Nereis
succinea)., &G Vb AR MERIARE Z 5, BA 150x10°
() KoyMnO, I B 5 10 min, Wk T4 5 PEA IR0 .
Seg R, AR AR 4 YR (05:00, 11:00, 17:00, 23:00), H:
Hr, 05:00 Fl1 23:00 $ WA I PHB fREL, 2 IR$% IR
S T IRSE AR T Y 2.5%; 11:00 AT 17:00 $E0E TS
e, 2 MR R XU RE 1Y 4.0%, H # it fb
ST A S T R

SEG R R 192 d, HPARFLEETEIY 110 d, fERE
PHB (M, #EATRIFAFRAE , SRR . A0
FPERR S & T I B AH DGR 5 = 303 30 ok 2 M B 4
VEIRTG2RAR =B . P B0 A I . Ak | PR mss ] LA
FAR K B R AR . SEERIE], B H K 1R,
oK G A B K Y 1/2, SR FHAT W28 BR IS R
S0 ] PR K AR ) FE AR

1.4 SRIGHE

1.4.1 A KIBAF K H R R 232 R A 52 38400 4 A
LA R o BV 24 b, XFEEASSEEG LA S A AT
PREDSE o B RIAT RS NE, SiTEAT 1



43

IIETE S BB B - T WREE X [ %] HF (Fenneropenaeus chinensis) 32 MR i S5 1 A Rl 4K & & 152 1 63

ARER , SEIAE RS TR AR T E . A g R
A (RPS) . 1Y E AR (WGR)HIRE E A4 K F(SGR)

BET % (Death rate, %)=XTHFFET - E0 0745 %FHFE< 100

AHXF S B - 37 2R (Relative percent survival, RPS)=
W BRZH BT RSB AU TR )/ BRZH FE TR

1 H R (Weight gain rate, WGR, %)=(Z& KK -
WU PR E ) ()4 46 1A E (2) x 100

¥ 72 I K K (Specific growth rate, SGR, %/d)=
(InW,—In Wo)/fi] 37 5 ] (d)

A, Wi W 2300 R 3 AR IR (o) R 349
IGIRHE (g).
1.42 MHIRAF AN B SI2 50 21 Y AT, DA ] i
PHB TR 205 1 ™804 1k, 48 07 s )< BEAE
Sy flig i PR R R B R A R FE Ao

P 5% B R W1 (d)=R1 7™ B I 2 (d)— ] W PHB 15
BT R Z(d) .
143 ATigH BRSSPI FR A HE | TR, H
HEAH R A 2 N K R LI 7 58, DAPRAIE 41> 52 46 4H A e
M EA BA MR ELE R, RAEIERAE R Ik,
AT N B, REBUGIRE R o 52K 56 U e,
I 4-5 do BEERMERRCZE 100 LKARBY AR, i
= BREAL , 1S ™ B T B) o K E A 0 AR BR-5-AE hy B
SRR AR AR IE SR AR D, Goit g R SR AR O AL
i, RSB ORTE A N AT — 2 AL .
144 B EELF 1 A I A B 1Y)
B, FH 500 x 107 RAEFMUN# 10 s, #HF] 100 L
KRB RGN o R FHIEERGE ™= B0 i, F 4 D e
BB ZE AR R B REY 2], B 200 ml ZKARSE B AGEL
i, fE LA ER T HKZ B S O 3 Wk, H
T 100 L K44 7= B9 5

DL 1 h i s, BEshkik, MpteEen g,
FEHIK IR R (14.0£0.5)°C, SERCH BIAS S & & T
Mk py LR, RIEHC SR, FRIEL e 2 e, B
TR, 50x10° {475 s, BT 5 LAIMKK A
N, SRTAREE: , B 200 ml K4K 3 %, SGititE T
TR R EE

BEASSEIR AL SR AR ARAT I J5 A%, 52 A rh B 3 J6 15 4
e EARGR . BRI IR S ATIR AR S K B G
RN AR R T BRI ]

§%{k % (Hatchmg rate, %)=k i) TC T HR %/
FEEIHE X 100
1.5 HiE4biE

TR AR MRAE IR RS R E W
AR SPSS 19.0 A AT BRI 2R J5 22 5317 (One-
way ANOVA), Hdli LLF-2{H4bR1E 2% (Mean £ SD)R
N, AR SRR R R T Origin 9.0 Ab3E,

2 #HR

2.1 HEXIREIRET X

PL 24 h AEFEIERAL, (0S4 XTI RS 5 AR ME
AR B FET H, DA AE T MR B BOR Tz A4
fEiES, BAREUENR 1. NE 1L ATRIEL, Skd
XU () FE T 20 259 I v B 1 385 fin 52 5 T R s L TG
B FERMRME RIS, XWEAHNAFRROIET Rt T
Z BT, RIAEMERRAL, By o A MSET AL,
5 C. Eos. Eso. Eso 4L 254 83 (P<0.05), 5
Eio A ZE S AT E . MR By MAETRIRAL, IF
H Eso. Es05 C. EsoZHAHH2E 5 18 2 (P<0.05),

F1 PHBRMFIFIFET RN
Tab.1 The effect of PHB additives on the mortality of parental shrimp
a5 HEXR Female shrimp ST Male shrimp
Groups  JETTREH S A BT T RH S A BT
Mortality Number of animals ~ Mortality rate (%) Mortality Number of animals ~ Mortality rate (%)
C 13 45 28.89+6.67" 22 60 36.67+7.64%

Eos 14 45 31.11+3.85% 19 60 31.67+3.33%
Eio 11 45 24.44+10.18% 19 60 31.67+6.01%
Eyo 7 45 15.56+4.44° 12 60 20.00+1.67°
Eso 13 45 28.89+5.88" 15 60 25.00+4.41"
Eso 15 45 33.3342.26" 22 60 36.67+5.00°

W C NS AN, RIS PHB M1EEL; Eos. Ero. Ezo. Eao. Eso NI, KK A PHB =0 0.5%,
1.0%. 2.0%. 3.0%. 5.0%1a%l, Feig i [A7THH F/NE F 058 0 7 B 3R0R 25 58 135 (P>0.05), ARITT/INE ERERR 2 5

3 (P<0.05), 1Al

Notes: C control group, supplement with no PHB in diet; Eos, E o, Es, E3.0, Esoexperiment group, supplemented with 1.0%, 2.0%,
3.0% and 5.0% of PHB in diet respectively. In the same row, values with same letter superscripts or no letter superscript meaned
no significant difference (P>0.05), different small letter superscripts meaned significant differences (P<0.05). The same as below
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22 HWARERPER

AL AR B DR AP R Y WLE 1, AT 1 AT
PIFEH, KIPRCZ PHB W E 7221k, 440 RPS 2
Bl Ve B O TN AC 25 B THE R IR S, | IR
JIATE] o WERR Eos. Eso. EsoZH RPS HBLHE, RUIZ
VREE PHB fE JEXTHRAYFET ;s Eo. B2 RPS R TX5
20, H E,o4l RPS fimy; Epo5 Eos. Eso. EsodlfLL
Ay 25 5 535 (P<0.05), HENF Eso2H RPS <0, FHHiZHk
FER) PHB X FHEARICORPYEH 5 Eos. Eiov Eaov Eso
41 RPS i FXTIRLL, H E, o4l RPS fei; By C.
Es o ZHAH L A 1o 3125 5 (P<0.05).

[ o #E4F Male shrimp
- ES T Female shrimp

AR SR AP
Relative percent survival
o o o
o > =N

o N

|
S
&)

ELO EZO E3.0

2 5] Groups

PHB 5 Il e e [ X s 532 AR X6 B 982 £ 477 244 14 582 1
Fig.1 Effect of PHB additives on relative
percent survival of F. chinensis

HER B USSR, AR TR 2RI AR VAN [ 7 B
FR 2 5 3 (P<0.05)
Each pillar represents the mean value,

data (Mean) with different letters significantly
differ in the same pillar (P<0.05)

23 HRKER

Gt LH e e ) A PR E AR AR ()71
i, 115 WGR Fll SGR, 753X uF A= K &g, iR

C Eos

AREHEIE 2, NF 2 WTLIEH, Mg 2R
PR EE S EER S TR IE4], By 5 CL By AR 2
5 (P<0.05), Eos. Eio. Eso. Eso 5 C HLR
ZPEX F(P>0.05); WGR Fll SGR H1, E, o 20 F-HME i
i, AR 3 25 5 8 3 (P<0.05), %54h, WGR
) Esg 205 C. Egs. Ejo. Eso ML EA W2
255 (P<0.05); SGR H'f# Es 415 C. Es o4l 2: 5%
P I 3 (P<0.05), W] B, o 41 PHB ¥ J8 X6 T MR 114 2F
KAR R T b

M 3 WTLLEH, HEEF Eos. Eio. Eao. Eso 4l
LR TEAEREE T C 4, Eso 2L T84, By
5 C. Eso 41225 8.3 (P<0.05), Eos. Eio. Eso.
Eso 5 C A E M2 7€ WGR Fl SGR 1, Ey
V(e I, 5 H AL A 25 5 35 (P<0.05),
734, WGR [ C. Eos. B o4 FEET Esodl,
It H5 Eso tH H 8322 5 (P<0.05); SGR 1Y C.Egs.
Eio. Eso HFEERTF Bsodl, HHB EsoHEA R
FHMEZE 5 (P<0.05), KW E,y o 2 PHB R J3E XS HfE AR 19 A
KEA TR .

MR % B B

BRI MEIR % B R B (E LR 4. AR 4 oL
F i, C 45 HAb A AR TG 3 25 5 (P>0.05); Eq s
Eio. Eso. Eso M FHENF C 4,
2.5 HiEEL

G5 T 2E S A 7 O R G T AR ) 2
8, RIS R L 5, R S W LLFEH, 528
2H 7= B AN T SR B GE S T C 4l Ea o4l
PRI C 4IA 25 5 3 (P<0.05); HAhsL s 41 5
C HIAHH T W E 25 . KM Ey o4l PHB WEEXT T
SR Y 7= B HLA R - E o B AT S IAKR S C
ZH A Ll 22 S i 2 (P<0.05) 5 AW ST 4 S C 4l i
FES FEHEIR BT E) 5T, C 45 HA S

2.4

R 2 PHB RN X AR A 4K B9 820
Tab.2 Effect of PHB additives on the growth of the female shrimp

451 B0 A - 2 {E LR HE HE &R FiE KR
Groups Initial body weight(g) Final body weight(g) WGR(%) SGR(%/d)
C 21.10£2.65 29.18+3.69 ° 38.3246.07 0.17+0.02
Eos 21.45£3.15 30.93+4.66 44.43+13.02% 0.19+0.05
Eio 21.00+2.76 30.08+5.14 42.84+7.04 b 0.19+0.02 b4
Eso 21.70+3.34 34.28+5.49° 57.91£8.02° 0.24+0.03
Eso 21.75+3.22 29.49+5.73° 35.15+15.83° 0.15+0.06°
Es.o 20.85+2.76 31.84+5.99 * 51.80+11.41%® 0.22+0.04 *®
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Fz 3 PHB RMFIXHIRE KBS M

Tab.3 Effect of PHB additives on the growth of the male shrimp

4 5 WA R -2 LR HE R B R R
Groups Initial body weight(g) Final body weight(g) WGR(%) SGR(%/d)
C 16.16+2.86 20.49+2.31° 28.93+16.18% 0.13+0.06°
Egs 15.96+3.05 21.08+2.75% 35.12+18.63% 0.15+0.06"
Eio 16.56+2.26 21.074£3.41 27.00£6.57 ® 0.12+0.03°
Eso 16.70+2.21 22.9042.67° 37.50+4.31° 0.17+0.02°
Eso 16.76+2.07 21.49+2.24 % 28.57+4.87 0.13+0.01°
Es 17.10+2.10 20.3142.58 ° 18.76+3.92° 0.09+0.02°

% 4 PHB RMFI UL ER LB REHF N
Tab.4 Effect of PHB additives on gonadal
development cycle of female shrimp

415 P 2 7
Groups Cycle of gonadal development(d)

C 139.89+4.59

Eos 139.38+4.75

Eio 137.20+3.27

Ezo 140.18+5.84

Eso 139.2942.56

Eso 134.4342.07

AT R & 25, RY] PHB XF T HEON N E] F12) {4
PEAEAS " A5

26 BEEAXERANA

SCEGHIN], A 24 h MERIRRIRES, o RlgT
ZAGIN-TC G . T ARk G A R A k-
BEARAIA | B QIR 1 R A 78 25 % & Bsf ] DL & B AR
BEERMEEKENEL 6, NF6mTLIAEH, CHS5%
S TG B 3 2 5(P>0.05), W] PHB X4 AZE 4
KB R = A A R

3 ER51HE

3.1 PHB i MFIx3 o E 3 4R E 4R A KA 20
PHB 7] )il 5o 42 S ML G 35 9 5 i) R 50

KB HEA: K A4 FH (Partanen et al, 1999), PHB i
TEK A=A B TR AR R B i 3 25 4 TR
J¥ B 2% 8 . Nichols 25(2003) I AIF5E & B, AUE AT 14
(Bifidobacterium sp.)%45 #5012 fC T RE RS & BT 43
WAEA: R FIML MBS HLR SRS SRR SRR, (2
AR IR, B NG R Rt 2 B TRy 2
TR I R ) 257, M (Fusobacterium) . JHALEE
FK T (Peptostreptococcus) A1 28, 3 2 BR 7 (Aci daminococcus
rogosa) il 5 A v, A H 2R R A e A T
i (WRIHESE, 2006), 724219 T 1R 3 AT LA 2 8 7 B i
BRI RD F i PR -, Tl b R A0 i 4R
VA= 15, A 1 R A 1 o S A VS B | B R O
FAGH AN, 2010), 5% AR 7 R A iz 38 40 it DL 22 A=
PR Z ], T R —Fh K AR AN AE SR VE T, o 4
bR A AR fa R | P AR 2R R, TC
S HEXTIFR, B, o115 C M 225 i 3 (P<0.05),
R B A K A VR

3.2 PHB 7053 o [ X 35 4 52 0 (R 3P R B =2 i

PHB XA PR B be s /E A 2 24 T B Be MR B
I B-FR I T MR B A (Defoirdt et al, 2006)., A&t . dE
Ui B A I B-F2 3L T R B 2 ad & % R B 40 B8 (GO I 4
RS, e et M P ol e B 2 Sk Ui B AR H
IMAAR Y pH A0S 1, SRR PR e & RS
T, S G AR CBREM 5, 2014) ., XTEFAYEE

&5 PHB FANF X4 (K07 4L B S0
Tab.5 Effect of PHB additives on the fecundityand larvael hatching rate

2H 51 HE B st ] IR ToTT kK Ik %
Groups Ovulation period(d) Number of eggs(k) Number of nauplius(k) Hatching rate(%)
C 2.67+1.30 218.55+87.17° 73.47+46.77° 35.40+25.18
Eos 2.52+1.91 232.91+61.92% 86.82+39.47% 40.24+20.33
Eio 1.90+0.65 246.66+73.30% 82.47+44 83 33.11£12.22
Eso 2.77+1.82 297.47+50.60° 120.18+49.30° 44.15+16.94
Eso 2.36+1.41 265.07+60.46% 119.43419.73% 47.10+13.97
Eso 3.26+1.24 256.69+82.03% 104.55+51.95% 47.13+30.42
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&6 PHB RMFIXNELEIS%RERHRIZ M
Tab.6 Effects of PHB additives on the larval metamorphosis cycle (d)

TAEI T TGRS A

R AR AR A

BRAR AR~ IF

SV A]

e 2L A2 A2
gﬂ%u W?ﬂﬁﬁﬂtlﬁl jS=abri . H H—“EU ,Xiuji‘ H H—“EU ,Xui»ji‘ H H—“EU Total '
. Nauplius-zoea Zoea-mysis Mysis-postlarvae metamorphposis
Groups  Qosperm-nauplius . . . development
brooding time metamorphpo_sm metamorphpo_sm metamorphpo_sm 'op
development time development time development time time
C 3.3343.09 5.14+0.63 5.79+0.39 6.07+0.93 19.07+1.74
Eos 2.08+0.49 5.25+0.76 5.50+0.55 6.33+0.88 19.25+0.99
Eio 2.30+0.45 4.60+0.65 6.13+0.543 5.63+0.82 18.75+0.75
Eso 2.09+0.74 4.70+0.71 6.05+0.42 5.50+0.62 18.28+1.31
Esp 2.29+0.49 4.71+1.11 5.92+0.66 6.25+0.76 19.33+1.86
Es 2.31+0.53 5.02+0.68 5.48+0.50 6.10+0.76 18.90+1.07

T S P A9 AT LS 3 ol A R ) B R AR
HSZEL, UV TREG . S E A | R AT AR I
WK, BEEERS ., FEMRT T, Chim %£(2001)6F
FERIN, LA FAXTERCEXTEF, Litopenaeus stylirostris)/i]
WA n-3 ARG T R R ARDRE S, A6 T X I B RNk
A VAL G AL KA /1A B S [ 1 = 1 R Ao
Vi FH RN I J8 2 58 % 5 Dr Sheldon 2£(199 1) 58 % PR,
AT AR R T DA 2 B i SRR (1 etal ur us punetaus)
I Y F W 200 i P 2 TR T o PRV R T O TR, AN
FURg 195 2 T LA 3 3 5% e 7K AR Sl A TR R 5 K R S
WG 7, IR BN GRE RO, ¥ DA T RE /K A 22 TG PH
2 BA ) 2 B RE R R 22 BRI 2 B A SR 2T 2 24t
AN fif i 2ok 55 e MILAAS 7K A AR 2R A3 0, SR
THBRZANURPI) S5, DT K 44 B A R L RE (37 A I
4, 2010), Lin 55(2005)8F58 & B, ANHUFIAE 5 12 1 1)
W RE fifi T F7 [ 47 BF £ (Epinephelus malabaricus)%)
LY 7 TR S ) S A v o I S AR 5 o M L A
FRARARXT S ORISR G AT, ATLAS S E, o5
C AR BE Es o 2R bb 22 551 25 (P<0.05), IK4F,
%5 B (2013) V%) fifi 21 (Lateolobrax japonicas) )] £ ()
W R, H RN n-3 ARSI, 774 1A
A&7 9 (Can UL TR 1 7 S8k 1% 7= T I R 4 1 I 4Rk
M=) AR ) £, PR K B Ak R
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Effects of Poly-B-Hydroxybutyrate on the Fecundity and Larval
Development of Fenneropenaeus chinensis

ZHANG Hengheng'**, MENG Xianhong'*", KONG Jie'?, LUO Kun'? LUAN Sheng'?,

CAO Baoxiang'?, CAO Jiawang'*, ZHANG Yingxue'”

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Laboratory for Marine Fisheries Science and
Food Production Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao  266071;
3. College of Fisheries and Life Science, Dalian Ocean University, Dalian  116023)

Abstract In the present study, Fenneropenaeus chinensis were fed artificial diets supplemented with
different concentrations of poly-p-hydroxybutyrate (PHB: 0, 0.5%, 1.0%, 2.5%, 5.0% and 10.0%) during
the grow-out and spawning period. The goal was to investigate the effects of PHB on the reproductive
performance of parental shrimps and thereafter the development of the larval F. chinensis. This study used
the single factor concentration gradient method. After 192 days, the mortality rate, relative immune
protectionrate (RPS), weight gain rate (WGR), specific growth rate, gonadal development cycle, fecundity,
the number of nauplii hatched and the timing of various stages of metamorphosis were compared. The
results indicated that the PHB had mixed effects on the fecundity of parental shrimps and growth
performance of larva. Compared with control group, with the increase of PHB concentrations, the
mortality rate of the experimental groups exhibited downward trend followed by increases. By contrast,
the RPS had an opposite trend, with the lowest mortality rate in 2.0% PHB group; and the differences
were significant compared to other groups (P<0.05) except for the 1.0% PHB group (P>0.05). The WGR
of all the PHB supplemented groups was higher than the control group. Specifically, the WGR of the
group supplied with 2.0% PHB was significantly higher than groups supplied with 0 and 5.0% PHB
(P<0.05). But there was no significant difference in the gonadal development cycle among all groups
(P>0.05). Fecundity and the number of nauplii hatched in the experimental groups were higher than the
control group, but the significance was only found in the group supplemented with 2.0% PHB (P<0.05). In
addition, there was no significant difference in the timing of the various stages of metamorphosis among
all groups. Based on the results, it can be concluded that the PHB supplement could improve the fecundity
and larval development in F. chinensis with the best dietary PHB concentration of 2.0%.

Key words Fenneropenaeus chinendis; Poly-f-hydroxybutyrate; Death rate; Weight gain rate; Fecundity;
Metamorphosis
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