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iy Schizophyllum commune ZEY2 Beta-1,3-glucan fEA 52
MIEEREENZHME
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ARG T I8 E B DI T Schizophyllum commune ZEELZ Beta-1,3-glucan (fE&h
4 R VST) B IR S B S T SR D R S L S SR T R DA R BT [ o BE

[P =AER SR SRR A TR (MBA -

MBB) H2ZXZE (SE) » ¥RIIBAEGS

11 0.2% VST » FERIFR A5 00 MBA+0.2% microcoated VST —#H L HAH B ERETE -
FEIEEEET » MBA RSN Microcoated VST TJBARE (p<0.05) LR TG &N ERELHT
Vibrio harveyi H&g% - MBB B¢ SE fEBLERIZAFURIRERIN VST » BHESIREE A RELE
SRIEETHER SO A SR (p<0.05) 3R - Wi - fpkihERin VST » ANEsasE B AT R
BB THIIE ST » EMIREEETER - B4 B MEshR - ARSI E

RASER : EPE - SR 0 5 B - THERER - PURIFINE

B e 1968 FERETLER A T HIERMILIZ &
RBIEFHEASEEL - EER 1987 FERDER
95,000 AME® - {BEZEEANERE  HARSIE Y -
Bk - MRS A R — RV RS - (B
ESEHREIMEEES - B 5HE - 4 1980 4
RAIEHE - FEE S EBRIEST S - REgmBEz N
FEETE RS2 (EFMAE 1980 FAURIAY
BRI REE - BB RS - HE - RERER - HA
B ERTEEETEROT SR aaE S - I - M
ZRRIREERE RS ERE2 T RABERREE &EY)
FRRAFRRE - AR SRR TE R R T 0 B
TN EEREG AR EE  EMERARTHERES
BT IFRERO S BESL G - DARARR BB E A RE R H
& LRREIHR -

KRR BEZEEHET R —RYERFAH SR
ML EEBPR IR S — - ERTRVEAED#RE
Schizophyllum commune ZEEU.Z % HE¥E Beta-1,3-
glucan HRULHEEEINE Vibrio damsela G
EH - ARSI AERZ B Beta-1,3-
B, BIEE, BEWN, B—A (1995 M Schizophyllum

commune B2 Beta-1,3-glucan FEFIMASILRERETE J1 2 HHFE.
JKEERAZE, 3(2): 125-132.

glucan $E L BTS2 0R -
M ERTTIE
— ~ JRENL R FRRE LT B

Ed e BRAEETLhER (RIS B RSB e - R
S5 T F) A B & ik R B 2 R BN LA B A
Rk - ¥ —EP T EEE S AE (ER 90
cm » 5 120 cm) > EABEFSFTRZ K ki 30
°C s EBEE 30 ppt) 0 AFEAKEE 100 cm - 54} o KA
SRS A B BB (ERE27cm » & 30cem)» H E
OB EZ/KEZEDR - REITHOZE LB
B o IR 5 min RFELF ERG Z METSIRTEEE
— i FEARRE 15 min BATIEER] S ETSIERER
B RS - BRRROKERE CEREREHGR 1,800

lux -

= - BB IRIF
FUF 0.5 t BEFIRMEKI (EHS 80 cm - & 100
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cm ) o ERBRENETEESE - 8 H/KRE
198 20 mEZWE - KBRS B EREEE
% BPFFIRE R 35 t /K AT ¥ TRA - AT
HREAEEK 450 1 - FHEIFTREAE 700-800
mi/min o i AAEEO MR SSREE - BEKE
fix# 35,000 = 700 2 - ¥ f B BihiE S SR
KIBAE 30 £ 1 °C - TEMEIhER IR RPEEL » &
BKIEHE DU BB - AR - B HR
7K 200/ - BRI < B R AEIRER 2,000 lux »
B /KB 30 = 1 ppt » pHES8.0-8.1

= FIRHEERT

e ERIE B (Skeletonema costatum » DU
i SO » M E MO R A TEE (Microbound
diet » A3 fEfE MB) HFKE (Steamed chicken egg -
DAUF %8 SE) o SC kiR BV HgRE OFlt /5 | AT
B - ERZ MB HWHE - 4351f8Z MBA (HAKLA
FEEM) B MBB (SEIEATFEN) - SE BERLE
F07% 20 min FEEAR 0 FFLL 0.18 mm FLIRZ ERfETE
B kL o {# & Beta-1,3-glucan % 2 I B
Schizophyllum commune - 208K HR » B E A LR
it BiHAEE VST <&k (Microcoated)
VST Z8IERER 2 g ZBRX _HBBMER
(Cellulose acetate phthalate, CAP) JiA 10 m! HfH
(Acetone) 1 IINRIMIREFTHE CAP BRI - ARk
MOA 14 g VST ¥ BLeEHRAEAZEN

(Rotavapor; Buchi fift, R110 ) ERREHITR - 8

EI MBA -~ MBB - SE Hi VST 8¢ Microcoated VST
R CALEERETAL - 2% Liao et al9Z#% + VST
ZIINEER 0.2% 25 —HHE MBA » 55 T HH IS MBA+
0.2% VST » &F£=#55 MBA+0.2% microcoated
VST » SEPUAHES SE » SEAHAHE SE+0.2% VST » BN
#HE MBB - E-E4HE MBB+0.2% VST « MBA+0.2%
VST B MBA+ 0.2% microcoated VST 2 84155 MBA
B BlER i 0.2% VST EE 0.2% microcoated VST >
REBIMUAF T BIPIRS - SE+0.2% VST ZBUARE
AN 0.2% VST WiFssris#e - RERAIR SE BER
K MBB+0.2% VST BZ3E MBB &4i%/\F] - 7 MBB
JFRFRATA 0.2% VST B, -

P9 - EERET

=

Hal METLRA R RRET R B — R - HEER
B=M o ARt E— - = - =/ mlE--HSE
BRAH (Table 1) - fg#H =B 78 » LET{HEA 9 BEKIE - &
RFEE R RE ISR EE 2 K (JREiShaaE N H) =
10 X (M=) » &H%F SC » X
FEERSH106:00 ~ 12:00 ~ 18:00 B2 24:00 ZH%—K
PG R ERREY SC IR 3,000 cells/ml - fit
AEPRIC S SC FIRRER - (BEMEH s RetERIkE
EWECRETLIEMN 52 ~3 KFE05g 1 H4
~5KE 1.0g B 6~8KB1.5g FEI~10
KE51.8 g - EEETES 11 X @RIFGESE 10
o ARG TR AE S W R TR
B AR DUEUEfTI EEE - MEIERETURIR IR
Higs - TR EE -

HE

Rt AT B S AGEERE 5 s - HElETR
BRI - BlRnlte 38— 8B 5 > /RS — R
f#H (Table 2) - FEAH =7 - SLEHHEA 6 HEAKME -
REITEENE R R B AR B B — ] -

=

R S ET S F R RS EREE - R ERE I
- BIRTdZ 809 ~ 1~ X~ i - MR AMALEN
AR E A (Table 3) > HB-UHMEANESHEM
(Table 4) - f#H#EIT =& - HaHHER 12 BAKE - &%
BT ETEFRE AR NS E R — M -

71~ IESE G

ERTEERARE - HE/KIEERREER 30 B
(#EAghEE—H) - BEA—IRLL 150 HEREMfmEt
2B I (ER8cm » 520 cm ) WA >
HEFTI A HIER - 3 BORBRER L RIREE (UK
B 0°C ; B 30 ppt) DAKREERGE kiR 25°C B
FE 0 ppt) - FEAHAMR S BRR A ATz kg - (28 20
min o 32 HIER B FERTALEEEERSE T AHBAE 3 ~ 10 min
e B - 2R RIEKE 25 'C B 30 ppt
ZOKH RS 24 /NFHRGEF AR - R
R E R R 2 35T -

N~ ITETER R
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EAER— B —HE =R (RS
HA) - EATTHEERRIER (Table 5) « DL 250 m/ B24F -
HRESE 30 ppt ZH7K 200 m/ - IR S ARG )
FIRABERR - 945 10 B - B Rerr A =Bk
& PEHIZKIRLE 30 £1°C » ZAHINERE - SBADN
TR ~ P ERBE =X » HRICHTC R
B - EHIBRIAR S BN EEEMEFE 5.5 £ 0.6
mg/l -

&~ DR BRI

BRI EE— o e =R (RIS E—
B o ETIURREHIES (Table 6) - B FHEIREE
BREALENTAEERFERLZEHEINE Vibrio
harveyi - BEifkEEEIT. - DIRIIA 1% NaCl 2 Tryptic
Soy Broth (TSB) » £ 28 CE5& 24 ~ 48 /NRf » {295
ft. - R IEAFR (FHREKT 10 g) BN -
RS RERER 10%cells/m! ZE¥ 0.02 m! -
RITECC RS MR - B ER - RSE=AEE
B - B R (R B - fUEITR
geeAbee i - B RGBS » FRRBERE R
H 1% NaCl & TSB BREEZERINE 1% NaCl 2
Tryptic Soy Agar (TSA) %% 24 /% » DIH&EHL
HEE - FAREC A AR ERRER 1.5

Table 1.

X 10° cells/m! 7 BW& - B =R A 8 {E 1,000 m/
BAMREEE 500 mI B > B 8 AR BREET IR
AHREK BRA)  RBRBEEHIRE S BIE AN
B JERRA - 68 100 B SHUEE - iZE /)
g BHERMEERES —ETHASER 800 ml i
7k (KB 25 °C  EEFE 30 ppt) ZAEHH - B 5 K

FRMETRIGLRERS SFi - HSXE%E 3
R > FOERHILC(EES -

S BT

ZIEAEREE o {3 SAS (SAS Institute Inc.)" st
DT RFET R ESHT (ANOVA) KFFa A IE#EZE
FZHk (Tukey’s honest significant difference HSD) »
S REHMESEEEEZR  EEKEREE
0.05 -

B R

i —

A Table 1 Frm o ZHHMRET < TSRS
87.9 £ 2.4% BEE HXRE—FH79.7 = 3.8%
REFRHE=M 71.8 £ 10.5% - 5 HI S R
AR HEE=MAMAEEEER 588
CHAR B AR -

Results of survival and stress test of P. monodon postlarvae | fed different diets with or

without VST from zoea | to mysis 10, the nauplii used were the first grade.

Diet Survival

rate™?(%)

Stress test"%3

0°C, 30 ppt (%) 25°C, 0 ppt (%)

(1) Microbound diet A (MBA) 79.7+3.83b 40.0£3.3° 83.313.82
(2) MBA + 0.2% VST 87.9+2.48 22.241.9b 68.9+11.52
(3) MBA + 0.2% microcoated VST 71.8£10.5P 26.743.3P 82.2+5.82

"Means of 3 replicate groups = SEM.

ZMeans in columns not sharing a common superscript are significantly different (p<0.05).

*Recovery rate of postlarvae stressed by temperature ('C) or salinity (ppt).

i BB BSR4 SR » 7740 Table 1 FoR « (R OKIE O
T EEE 30 ppt) PZiEEER > DI -HRRE 40.0

+ 3.3% > HARE MM 267 £ 3.3% 0 REBERE—
#1222 £1.9% - BMAEET - SHIEEREEE
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BB RS A R R - BV (K
I 25°C 5 B8 0 ppt) FfHEER » [ERRDIE—HES
EufE 83.3 £ 3.8%  HR - (KFBE=MH 822 £
5.8% KEEHHHI 68.9 = 11.5% - (H=FAF b2 %

HR - oAt =4 ey Z - B =
- TR BT TR B HE - Table 5 FRER
T ELERAIES < A5 R > FARRE 12 h B > Wi 28
HEER; 24hEF - E—HDR2EEC  ME=MR
5 40.0 = 16.0% J&E1E ; 48 h [ » =A% 30.0
£ 11.3% T&EF - TUREEHER Z A5 E 2 Table 6 T
R AS#E 24 h 0 B— - ZHHBTEFERSHIE 63.5 £
5.4% B485.0 &£ 7.7%  {RILFMEEERE ; 48h >

Table 2.

BB HAHYTETERES 14.5 £ 5.4% » Bl =4 58.0
+5.8% HEEEZEA 72h - 96 hiF > EHEE—4
B MR HEEER ENRNAEREKCE
PR - 0 96 h P ZIEfFRES 72.5 ~ 78.0% -

g

FESRAN Table 2 Fiw - 28 —AHUREEHITE R 55.4
+ 5.0% B—4HE 27.9 = 27.6% - WAHRS M
B o fSERERES R o JRA0 Table 2 FiR » RIATZ
ERER > DI 22.2 = 2.2% 8 HHHAIB
13.3 + 3.8% Wi EEEAEZR KB T~ 2 HRR -
JRUASE 4 52.2 + 5.8% #fE - F—HHHILS 33.3 +
3.8%  FIFHEIEEEEZR -

Results of survival and stress test of P. monodon postlarvae | fed different diets with or

without VST from zoea | to mysis 1II, the nauplii used were the second grade.

. Diet Survival Stress test"*?
rate"(%) 0°C, 30 ppt (%) 25°C, 0 ppt (%)
(1) MBA 27.9+27.63 13.3+3.89 33.3+3.82
(2) MBA + 0.2% VST 55.4+5.09 22.242.2b 52.2i5.8b

"Means of 3 replicate groups * SEM.

ZMeans in columns not sharing a common superscript are significantly different (p<0.05).

*Recovery rate of postlarvae stressed by temperature ('C) or salinity (ppt).

Table 3.

Results of survival and stress test of P. monodon postlarvae | fed steamed chicken egg

with or without VST from zoea | to mysis I, the nauplii used were not selected.

Stress test"*3

0°C, 30 ppt (%) 25°C, 0 ppt (%)

Diet Survival

rate"?(%)

(4) Steamed chicken egg (SE) 55.4+2.72
(5) SE + 0.2% VST 75.9+2.6P

38.317.62 90.045.0@

78.3+2.9P 95.0+£10.02

“Means of 3 replicate groups = SEM.

ZMeans in columns not sharing a common superscript are signifincantly differnet (p<0.05).

*Recovery rate of postlarvae stressed by temperature ("C) or salinity (ppt).
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Table 4.

Results of survival and stress test of P. monodon postlarvae | fed different diets with

or without VST from zoea | to mysis T, the nauplii used were not selected.

Diet Survival Stress test'>*
rate"*(%) 0°C, 30 ppt (%) 25°C, 0 ppt (%)
(6) Microbound diet B (MBB) 54.7+7.54 40.045.02 96.7+2.94@
(7) MBB + 0.2% VST 74.246.9P 91.7+2.9b 98.3+2.92

"Means of 3 replicate groups £ SEM.

ZMeans in columns not sharing a common superscript are significantly different (p<0.05).

*Recovery rate of postlarvae stressed by temperature (‘C) or salinity (ppt).

'BR=

FESRAN Table 3 PR - S8 FLAHRUTEFSRELER 75.9
+ 2.6% » SEPUFHAIES 55.4 + 2.7% - FRAHREEE
=R - MEEEERFER - 750 Table 3 frr - R T
IR BB ER 78.3 £ 2.9% EVUHE 38.3
+7.6%  WMEMEREEZR BE T ZERE  F
FAHES 95.0 £ 10.0% » ZEIHFHE 90.0 & 5.0% W
AR = 52 - HR - $H 58 /NHE AR B 5 i A
$l > ETEERE 0 SR Table 4 FR - MY
EERERS 74.2 £ 6.9% > RS 54.7 &
7.5%  MitHMEAEEREZR - M aHERER - 7
Table 4 Fi~ » IR T2 ERER - BE-CHBER 917
+ 2.9% > FARMES 40.0 = 5.0% » WA G =

Table 5.

R RE T oEEE  BEES 98.3 £2.9% 0 BA
FFS 96.7 £ 2.9% - RIMAMAIMESEZR -

Sl

AHFFE 2 VST » BB Bk 2% EE (Schi-
zophyllan) - E{R R BIEKB LR VhEBRIE - FA
NEHEEZERL > 1995) - IRIBBERIIAFCER S EE Schi-
zophyllan @[1@5&fE & Oncorhynchus kisutch ' ~ f#
£ Cyprinus carpid™' - #fiifa Seriola quinqueradiata
45) . BEEHE Penaeus japonicus™® ~ B P. monodon®
Py E P RIE KM (Non-specific immune
response) » M HET AT 5L BHURIREIZRES -

Survival of P. monodon postlarvae Tl treated with starvation. The larvae fed different diets

with or without VST from zoea | to postlarvae |, the nauplii used were the first grade.

Diet Survival rate at elapsed time (%)"?
12h 24 h 48 h
(1) MBA 55.0 + 9.82 02 02
(3) MBA + 0.2% microcoated VST 95.0 + 9.8b 400 + 16.0b 30.0 + 1 1_3b

"Mean of 4 replicate groups =+ SEM.

ZMean in columns not sharing a common superscript are significantly different (p<0.05).
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Table 6.

Survival of P. monodon postlarvae 1 challenged with Vibrio harveyi. The larvae fed different

diets with or without VST from zoea | to postlarvae |, the nauplii used were the first grade.

Diet Survival rate at elapsed time (%)"?
24 h 48 h 72 h 96 h
(1) MBA 63.5 + 5.42 145 + 5.42 5.0 & 2.58 4.0 + 3.92
(3) MBA + 0.2% microcoated VST 85.0 = 7.73 58.0 + 580 280+ 1820  16.0+7.6P

"Means of 4 replicate groups &= SEM.

ZMean in columns not sharing a common superscript are significantly different (p<0.05).
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SR BRI s SE
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Enhancement of Grass Prawn Penaeus monodon Postlarvae Viability by
Beta-1,3-glucan from Schizophyllum commune

Abstract

Three feeding trials were conducted to evaluate the effects of beta-1,3-glucan, VST, from Schizophyllum
commune, on survival and resistances to stress, starvation and vibriosis infection of Penaeus monodon
postlarvae. Three basic materials, i.e. two commercial microbound diets (MBA and MBB) and steamed chicken
egg (SE), were mixed with or without addition of 0.2% VST and another diet MBA with addition of 0.2%
microcoated VST to form seven types of experimental diets.

The results showed that the postlarvae fed with the MBA plus microcoated VST had significantly higher
(p<0.05) resistance against starvation and Vibrio harveyi than the postlarvae fed with the control diet. When the
VST mixed with other ingredients during the preparation of the MBB or SE diet, the postlarvae fed with these
diets had significantly higher (p<0.05) survival rate and resistance against low temperature stress than postlarvae
fed with the control diets. Thus, addition of the VST to the diets for P. monodon larvae will improve their
resistance to the extreme condition and increase survival rate. We also found that the first grade nauplii

appeared higher in survival rate than the second grade ones.

Key words: Beta-1,3-glucan, Penaeus monodon, Postlarvae, Viability, Against vibriosis

Su, M. S., K. F. Liu, C. F. Chang and I C. Liao (1995} Enhancement
of grass prawn Penaeus monodon postlarvae viability by beta-1,3-
glucan from Schizophyllum commune. ). Taiwan Fish. Res., 3(2):
125-132.





