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Security on Different Growth Stages of Lifopenaeus vannamei and Feeding Algae of Polyhexamethylene
Biguanide(PHMB )

WANG Qun, LIU Qi, LI Feng, LI Jian

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China )

Abstract: The security of polyhexamethylene biguanide(PHMB )on different growth stages of Litopenaeus vannamei and feeding algae were in—
vestigated. The results showed : cumulative mortality of juvenile and adult Litopenaeus vannamei increased with increasing concentration of
PHMB. 24 h and 48 h median lethal concentrations(LCs,)of PHMB on juvenile shrimp of Litopenaeus vannamei were 64.1 mg-L™" and
31.13 mg+ L™, and security concentration(Sc )was 2.20 mg- L. 24 h and 48 h median lethal concentrations(LCs,)of PHMB on adult shrimp of
Litopenaeus vannamei were 66.17 mg+L™" and 32.16 mg+ L', and security concentration(Sc )was 2.28 mg L. In order to guarantee security
on culturing Litopenaeus vannamet, the using amount of PHMB should below 0.5 mg+L™. Hatching and metamorphosis test showed : hatching
rate of control group was 87%, and hatching rate of test group was the range of 79%~92%. There was no significant influence on hatching rate
of zygote when the concentration of PHMB below 125 mg+L™, and there was no significant influence on metamorphosis rate of nauplius when
the concentration of PHMB below 0.5 mg-L™". With the increase of PHMB concentration, the growth inhibition rate of Isochrysis galbana and
Platymonas subcordiformis was increasingly apparent. There was an excellent relationship between dose and effect of PHMB on Isochrysis
galbana and Platymonas subcordiformis, and the sensitivity of Platymonas subcordiformis to PHMB is higher than Isochrysis galbana. The
highest concentration of no significant influence of PHMB on Isochrysis galbana and Platymonas subcordiformis was 5 mg+L™. 48 h, 96 h and
144 h ECs, of PHMB on Isochrysis galbana were 27.01, 34.95 mg-L™" and 33.14 mg- 1", and the corresponding concentrations of Platymonas
subcordiformis were 34.65,28.73 mg- L™ and 20.57 mg-L™". According to the classification of aquatic organisms toxicity, the toxicity of PHMB
to Isochrysis galbana and Platymonas subcordiformis belonged to moderate toxicity.

Keywords: Litopenaeus vannamei; polyhexamethylene biguanide(PHMB ); feeding algae; security

s B #: 2008-05-07

BB : EERHSIE R TR R AUE PR R BORWIITT 5714 7 (2006BAD09IA03 ) ; 23 1 AT P AL 351 X iR 775 A5 B 2 R e o
5 5 H#7” (nyhyzx07-042)

fEEEN: T BF(1973—), 2, INAREESE i, RIS 0, K P22 B4 5T . E-mail : wangqun@ysfri.ac.cn

BREE.Z 8 E-mail; lijian@ysfri.ac.cn



598 TR RN LU LA 2 0 AN ) A 1 B B e R RS 10 22 A RIS

2009 43 H

UEAEAE 5 ST AL B T6 0 MR 48 B 105 T T
RAR T ELORIAE RN, (B S UIH 3 ARV v
22 MO 55 N2 A AN A A AR ek A
RORAEAL S /K A RRHUEE A ALY 5200 , 7S Y
FE XK (polyhexamethylene biguanide , PHMB) J& F FH
BRI TR, JC A TOR By TR PEBRE , R
PR R R A s A RO, 3E e 20 P 7 AR T TE
VEFH K A M N i i it o, BELAS: 40 B 5 4% 2 1Y)
A, T AR A A PR RE TR AT PR
THRESF T HAG 2 T W75 ARk, e 7K IR ATl
WA B —E B B,

AR ES A (Litopenaeus vannamei ) ¥ %5 3 H
XHIR, B A DR B0 T 58 SO, 1988 4F A SR [
SR FGIHEIRIE |, 1992 48 T 850 K45 02, B i
T’ FERFERFRAE = 1 T0% 2 A7 o A SCR T 251 )7 2UF
FEEE NI HE IO ML TR R SZ KGO0 . TC s 4l |
4 UE SR A9 22 APk S PR SR U2 I, PPN SR NI
PR BE RSN %o M A8 BE A AS0RE S A AT B R0, SR 2l
Yy P i S s 2 2S5 R

1 #RFTTIE

L1 iRBaA AL

IS FBINCS 5 25% ) i 5w Ko A4k
BHEA B B 10 b ) B T4 33 R 4l 2R
A IR R

BRAGHE A O T 35 1R P K= B 225 B
OB K =T BTt

JUARIEERTUR K A2 RGBT s WA iy 7 5 K
FEFEIE LY 28w HALL

LA X R AR AN BRI 5 S L,

1.2 BB 7X00 BR L WA 3 FL 208 35 X3 K 4h R F0 B ER B &

R EKIR 256 U720, 24 h B4 100%108, i
W EATEE . AIEXT IR IR A 4.6~5.5 cm,
IR AR 11.3~12.7 em, ¥ 7K pH8.0, £k B 31, /K i
25.1~26.2 °C, 3%k e 30 BB -4, i AT A I
HRPATA .

RIS HUEIT 5% 24 48 h JET-%, FErEIRIG 45 R
FHAEBOBOIR B (LCso) FIEE 4R B (Se ) 3R ; 14k
HEHR FE (LCso) SR A Bl -2 M T3 5 2 MR B (Se)
KT RITE

Goe_ 48 hLC:x0.3
“T (24 hLCsy/48 h1.Cy)?

1.3 BB7X0 B E W AR XS FL 48K X3 #5245 IR F0 5 75 4
EEH MRS
1.3.1 JLANEEN IR 32K BRI AL 32 1 5 i 0

V5 2 B9 A T ] e P A ) e JE 2R 7S P L
W W I it — e i) Je, 100 H 0 28 8 35 7 75
RV, SRJF T TR K 5800 whide 25 5% B A8 52
s O 2 187 BT B FCA B 300 mL BEAL K A B
AL, BEANBEARA 30 B2 K51, F54H 90 4, i
¥k 27~28 °C,pH 8.0, 18 31, iR FRP AT,
ALK, 24 b JE XA B TE T SR IEA TR R X

Aoz 30 L A1 2H O IR ZH A2 K DR AL AR Y W e 22
=
Jto

1.3.2 JLYRTEXTHRTC 5 Sl A AR A3 0 52 X

RIRTE 500 mL PEIELEMR AT, Hg FLGATERTIER
TGRS A A B FCHI AP 400 mL AS[R)HR
RIS HRUIE W e, WRERIL 5% 40 h 441
TC YIRS Ry SR DRI B . BEASREAR TR 50
BRI 4R, f:4 150 . i /K iR 28~30 °C, pHS.0,
R 31, B AP AT, AKX,
1.4 BT R ENANHEREE RN

R T3 50 25 SR S 1E 36 v 2R 7SI 6L
IICH e J3E , 5 e 30 s 3 e 45 o 00 ) 2 ' 5 1
2 X IR A 3 S FATES . R TR EUE K
ST D RS B TR R IS BV B, 4 AE 250
mL 25+ K B W HEE i (200 mL- i), W AR VR
7(3.08+0.14)x10* A4~ »mL™ 5 SK J5 I A SR 7S 7 HY 3L
WICRFAR R, (B A 3R 7S FH S RUN A v
0.5.10,20.40.80.160 mg- L, AR 3 A FAT
A IRAE ASROE 24 h fH IR (20+1)CHE %, A H 4k
i 3~4 K. BEAIRE 48 h S B LSS A IR, OF
Fo WA AR T SO T R R AR REAS AR I BRI o L1t
B WA

FHAE KA 96 h ECs:

Li=(A ~A,)IA x100%

A=(N\=N)2xt,+( Ny +N,=2Ng)2x(tr—t;)++-+(N,,
+N,=2N)/12x(t,~t,1 )
KL ARG 70354 s AR Z L,
FHAA, R ZR AR K I L R R A AR
M AN, A o, B 2040 %% 1 5 e, ik T iR S
55 n W]

DL Ly SRy G\ A B R B 50O 8 AR R AE I 1=
50% It 3+ I AR B BN R ECsoo

AU (Cs): Cs= 96 h EC5x0.1



5 28 5 3 1]

B

o

2 il 599

2L
¥

2 IEER

2.1 BN R E AR L4 BT SR 2 S 1%

FTS A BUMCRT L& 2 Xt M 47 R Bl M 24
48 h FYSET R ILE 1~38 2, FLYNTE X URZI R A
FET 23R Bifi 2R 75 IV R S U i e J3E P 388 o g 184, Bl
T A SF 1] (1) S TG i
2.2 BEoNIE B E WAL X JiL &40 55 et i 5 4 B0 A0 T2 5 &b
&

RN 3 XU ML 44 352 X6 R 52 6 19 0 £ 236
TCATINPARAR SRR N 3 FEE 4. %Rk
HH 87% AT IFAL RNy T9%~92% , 55 %t R %
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Table 4 Effect of PHMB on metamorphosis rate of nauplius

2y FE fmg - 1!

concentration

0 0.125 025 05 1.0 20 40 80

BARI%
metamorphosis rate

100 100 100 95 81#** 0O** Q%+ O**

TE BRI 5 %8 PO IRE HEAT 0 3B A 0, R A2 Ay |
FAB 5" 5 3 R 22 S I 25 (P<0.01)

* 1 BATRAERAN LA ERER IR 2SR SR

Table 1 Toxicity of PHMB on juvenile shrimp of Penaeus vannamei

2y FE fmg - 1L, concentration 0 2.25 6.75 20.25 60.75 182.25 546.75 1 640.25
24 h FET-3/% , cumulative mortality 0 0 0 10 18.3 56.7 71.2 100
48 h JET-%/% , cumulative mortality 0 0 10 36.7 63.3 100 100 100

1124 h LCy: 64.1 mg- L7, 95% B A5 15 Fil N 48.09~83.02 mg 17548 h L.Cs:31.13 mg-L",95% & 5L Rl N 25.12~38.37 mg- L5 Sc( 44 J¥ ) :2.20

-1
mg- L7,

2 BATRAERAN NAEITERB R 2SR 4R
Table 2 Toxicity of PHMB on adult shrimp of Penaeus vannamei

i) % fmg - 17!, concentration 0 2.25 6.75 20.25 60.75 182.25 546.75 1 640.25
24 h AT /% , cumulative mortality 0 0 5 15 233 53.3 66.7 100
48 h FET-%/% , cumulative mortality 0 0 8.3 28.3 70 100 100 100

124 h LCx:66.17 mg- L™, 95% & 15 15 FBl ~ 48.99~86.69 mg-1.7';48 h 1.C5:32.16 mg- L™, 95% & {5 {5 Bl Ky 26.13~39.43 mg-L";Sc (4 MRIE ).

2.28 mg- L7,
&3 BN R EIANRS L0 E X 4R 5245 TR 4L R g9 #20m
Table 3 Effect of PHMB on hatching rate of zygote
Kb PHHE] time BN H LUK S /mg - 17!, PHMB concentration
/min 0 7.75 15.5 31.25 62.5 125
10 87%+2% 92%+2.5% 83%+2.1% 88%+2.6% 85%=+1.5% 84%+1.2%
20 87%+2% 89%=+1.5% 86%=+1.8% 85%=+2.7% 80%=+1.7% 79%+2.1%
30 87%+2% 83%+2.2% 81%+1.7% 83%=+2.3% 82%=+2.4% 81%+2.2%
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Table 5 Result of the growth inhibition trial of PHMB to

Isochrysis galbana
254K p/mg- L A= KA 1/% growth inhibition rate

concentration Lo Tios I
5 0.9 0.7 0
10 21.9 22.0 239
20 38.3 37.7 39.1
40 57.0 81.8 94.4
80 100 100 100

TE : BREFHE SRR (22,332 1.53 )x10* 4> - mL

FH 56 00X 35k 25 i 4 8 1) 48,196,144 h 119 ECs 53 5]
A 27.01.34.95 mg- L™ F133.14 mg - L™, H i &5 20 41k
JEH 3.5 mg- L e UK A AE Wt 43 0™, SRS
BLBUNTONT IR 25 00 4 1 J T h A5 2
2.3.2 TN LSOO i i A e 6
AN TR e i 5 7S 30 Y JOBUNIONT S0 i 8 1) A 1
FNAI A R IR 6, B 57 FH BN e Ji
M THE O e e 0 A= A 2 A il o B 2., 2 5R0K
M FEXUIC RS B e R 80 mg - L™ A, VOV i
A 58 252 BN D e & 8O T, JdI N
100% ., 5 mg- L™ ¥ J& 20 B9 20 i AR F g 2 4 i, 10,20
mg -+ L7 5 R 5 2H 1) A 0 o S5 B ) Py A T s A
REAIG, T 40 mg- L™ J5 2t 4 J85 2 119 A= A A 3 AN B[]
(IEA T AR Ak , 2 A Bl A (] A A SOV et X BT
TR A SRS BN ) 2 R ] LA A N . 2R
ZS B XUNIUBT v P TR 5] 10,20 .40 mg - L7, X
DI i B 48,96 144 h 1y A= K- 440 R A 25% |
529K 80% /A o BN HHEBUNOG M Lo Ji 5 48
96.144 h 1Y ECs 435 & 34.65.28.73.20.57 mg L™,
HPTi 2 e B 2.9 mg- L, & BOKAE AR Y REIE S

F 6 BATRENMI LA REERKIMEIKEESR
Table 6 Result of the growth inhibition trial of PHMB to

Plarymonas subcordiformis

25k B p/mg- L7 H KA 1/% growth inhibition rate

concentration L Liss L
5 2.7 1.7 1.6

10 27.1 26.3 254

20 56.6 48.9 50.1

40 80.2 79.3 80.4

80 100 100 100

160 100 100 100

T O i e 1A VA 2 (3.08+0.14)x10% > -mL

3 iTtig

3.1 PHMB 3 LAGERTHRE) R & TN

FH M BRI A 45 R T A SR 7SI R Bk
4 2.20 mg L Fil 2.28 mg- L™ X5 FLANIE KR AR FI AT
JETAN RS FESUINAE 125 mg- L ¥ BE A X2
O (1 A A B R 0 2 ), (BT AR s i 6T %)
IRFEPERR, VREEREST 0.5 mg- L A B S A0 A%
7, SRS I H XU %o RS2 K5 B TG 4l 4 |
AR RN R - O GRS D ER> AR > A2 45 50, A 56
()25 SR 5 2 AR ARG Y 3R 75 Y OUIIOx H [ % B
el B 4 SR 7N P OO H A o BR3Z 4 B
To s gl 45 AR L, B GRS B ok
XU 3R 7S Y S BUIICRE e — 8k L H AX
IR, LA e AN BUS . ¢ T PHMB X HoAt K 72
PRI O A — LE A OCHRGE |, SR EEORIE T RS
AP B RUIORT 22 6 R 2 24 48 h LCso {H 5301 K
295.02.179.91 mg-L" 1 8.74 . 6.67 mg-L', AiX L
ZS MV B SUNICXT R 1 X MR LI R TR MR 24 .48 h LCs,
4359 64.1 31.1 mg-L™ M 66.17 32.16 mg-L7, GINK
PHMB X XU EE RN TR S 2 6], TS
R ELSUNE T-2R IS R 0] AR ki, AT
ERTH R K T 4R SO B (I TR, PRI, 48 h
XIS S A= i B L 24 h BEAR, 13 S0
BERIANERAE , TEAK P 5 43l 280, DRI ]S (] B o) 51
BB BRI B 22 0N K, 2=t S5 T
AR L1800 (Xiphophorushelleri ) i) A V55
P, 24 48 h (BB L5351 4.62.4.13 mg- L7
T T VLS T 9 5, SRS R R S0 PR X A 24 48 h 11
LCso 435314 2.33 2.0 mg- L $121.09.19.07 mg-L",
3.2 PHMB XHERIE A R0

BN KB REMWI P RS R
G-t e e A VR R AR K
] X5 P L e s T) R o A A5 0 000 R 4 1)~ B
TR EE ECso, 76 T AL 1 B X 2 1 A A5 R FL 2
BN 7 T A TR A T o AR R 7S Y AU
BREFHE 4 AN i 5 96 h 19 ECs 43318 34.95
F1128.73 mg- L™ IR it ¥k B2 2H (5 mg- L) I 2R A AR K
ANZZAH], MXE SFEE R 1 mg- L7 DL E R A AL
AN H 2B R BRI e VLA 4 e 4
Tl B PR (R 2 T IR, P A Y =
SERIRE E A%/ NEREE 96 h 1Y ECso 4 0.31 mg-L7,
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