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AT LU R B SR 4 AT SR R4S T B BIBERME Penacus japonicus R B
TR - B — PRI 0 ~ 200 ~ 400 ~ 600 ~ 800 F 1000 mgkg % TH
STHURRMADI-F M » SBIER 400 ~ 600 - 800 % 1000 me/kg £ T HVRIATRHIBEEM:
PRREE (P<0.05) BHYEREE 0 B 200 me/kg 4 T EARMGTENE - FIFEMAD KA
B IUAITEST 5x10° CFU/g BW Vibrio vulnificus P)1 SEFTREGEES - EAERZE 58 > Sd8RIE
L1 < 872 400 + 200 K 600 me/kg 6 T EVRIMAEEIOBETENG /LGS (P<0.05) EH
BHR 0 - 800 K 1000 mg/kg % T ERMIETRIE - BRE 400 - 600 f 800 mg/kg # T HIR
TNET R A BB R Ik B E kB E  (Phenoloxidase, PO) JEMIREEEE 200 & 1000
mg/kg F - MiERE 0 mg/kg EHIMME PO IEIERIE - FE—: DL 400 mg/kg £ T EIRINET
FREREBR R TR KRB FRERAR M T EERL DRI e T E Rl E R
B RREDT  TERRE 10 X IR SHEMBIR TR MBI E TR #E 5 K-

BAZE - PRENEE o AT H - BYRLEER

AEBBEZEN 1987 FEHEEE  FTEESE
95,000 /Mg - {HE 1988 48 » F4 KEILL » ER
IR 70% o
BB EREH LERIIES ST BAGEIEREAE
SRR - 52 NI R - MR AhE - BETEEL -
BUEH N FR R AR B R AT RERIR AL AN i I
BIEEE R ESLURIEE YR - ZER B RHENERE
BRGNS R R A R R A
EFEEEHEYLIE SRS TETE > (BRI
YIRS - BRI A S IEYI G - T AR
BRI ZI > BErlRE R B IERE D MAEYE
APTEENE - NMEIREARZE » T HE T4 BREy
AR > BT - EREGEEAR e A
ARERSRERERENRZREREG R
(Immunostimulant) > R ER A LB RS HERE
o EH—REETITNIEED - BEi o sUARKE
B REREREED S ES XS0 B TER
HENERAKHEZEE 2 H SRR B{E RN
MER o BEIZAE R - R MREEHRE Y

SRERE, A, BRSNS, BT (1997) ERTRNE TEHH
Bt AR R PTETE R 22 8. ZKEERAE, 5(1): 1119,

W BRI ERAREEE R - B 1981 4E 0 Austin
FORRE IR > BT ERMNER P {EER
& FEIRR TFEA - Suzuki"> " EEE E T
T EFIL% TEREE (Chitosan) 7R ELATI@HERIE 3K
R o il I AR G LI iR R E B 52 -

FRESE TSR — M S XY (EEH
RIERM T HERE/BEEZE (Prophenoloxidase,
proPO) JEMBREE N —E S EHEH K E (Cascade
reactions) » B B T L IEHEENYINT SRR ES R EL
(TR - MR SRR S R > proPO &L R
MEER B R R REYE R B A R B EE
B JE » 81 proPO FRARFERHERY— LR T E S B B
BRI A R B BERR A I HEAIRALRY - M AREY
WroeEs R SEEENREEIEE » HEFERFH
FEBRIA proPO JEL R TIRED 2 -

KEHRE DA EBE & THRNNE R hERE
DEERE - LRI RIEE - Rl e R R e
FrE (LB RTEYE - HENBEHET 8T B PET K
R - VIHGENRIFE—MERIEEE % -
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1. EEE

F B OE A R IR M B B 2 B BT R 1R HA S iR
PL15 - BB A F AN SIS Tl R A
TEEL (NOSAN R-2, HAREE Tk gnt) &)
£ FECATIETRSIREDE (SEERAR) - FR
M@ A% TR S EHBTE -

2. EPRIEREC

PYRETE (ERJ740 Table 1 HFEALA AR
Hdrgshn 200 ~ 400 ~ 600 ~ 800 - 1000 mg/kg A
FEEL TE (Chitin, purified powder from shrimp
shells, Sigma) » BEKEIREDEL - JF B A 2 BEATIR AR
B IMTRI(ER E IR Bt

Table 1.  Composition of the basal diet.
Ingredients Contain (%)
Fish meal 30.0
Flour 28.0
Defatted soybean meal 13.5
Squid meal 7.0
Squid oil 6.0
Shrimp shell meal 5.0
Vitamin mix 3.0
Mineral mix 2.0
Yeast powder 2.0
Others’ 3.5
Total 100.0

* Cellulose and wheat gluten mixture.

3. BB R BRAE

St (B4 2.5-3.5 0% » B 0.08-0.15 /A7)
FIENE 60 A9 x E 30 A% x @& 30 Kk
b NS = AR - BHELR 40 B o5l
g1 200 ~ 400 - 600 - 800 - 1000 mg/kg %
TERShRER R S IR AR B o AR
MEsN+X S RHllE—REE -

4. RgeEs

B AR R ERARAE S E B R EIEE
(Vibriosis) < BEETHR /> BELAYRIEE » apf 5 P
HARACRENT - BEDME - ¥ 10 & 150 pg
vibrio static agent 0/129 U - 7 TCBS (Thiosulphate
Citrate Bile salt Sucrose agar, Difco) BiZMEIEE
I TR BREETE - B E R BN e
% » ATFI[FF Glucose » Mannitol + Amygdalin ZE4
B » fEESERE Inositol - Sorbitol -
Melbiose Arabinose - ] 4)>fi#BH B
(Gelatin) fE £ lysin decarboxylase Ornithine
decarboxylase » B Arginine dihydrolase » E&1t
e (Oxidase-positive reaction) » AJE4 Indole » F]
G RRE (Citrate) » TEERMAA HS A
Catalase 124 » fAREEET #ERIFE » ONPG K Voges-
Proskauer JHITEEBMKIE - TDA (Tryptophane) £
Bt R HE - AREFI Urea

Nitrofurantoin » Streptomycin

Rhamnose -

Sucrose

- ¥ Novobiocin
Chlortetracycline >
LB R - KELLEE Bergey’s Manual® 1% >
HEETEE Vibrio vulnificus ©

AR ERAE TR - BHLEL 16 RBIgEA/MAERL
FIBEETIE » ST TR RE TR - (R ERDIAE#
SEEK RS 5 X 107 CFU/mI B9SRIPW » IRILAE
B RIS B B BEEY 1% (vVw) - EElE
M2 “EEAR  SRXEE IS ERERT
CIHEE -

SRR -

Nos. of survival s.hrlmp % 100
Total nos. of shrimp-A

% of survival=

A REHE—RIECHE - HIRBG SRR

5. FEH—M RGBT

ERETEE - H AR BHGR IR GRS TR
o FEREHGE 16 B> HAEFTIFE—MERIEE T
AEBRARELEEE (Phenoloxidase, PO) {EE
= HE AT

D&% 50 wl HiEEl (Glucose 0.1M, Trisodium
citrate 30 mM, Citric acid 26 mM, EDTA 10 mM, pH
4.6 VEFAEEREE 20 ppt Y%K > DL 121 °C > 15 min 5
VB EERIA ) BTEREE (23G X 1.257) HHEUBEETE
MIAREHE 300 g » 3 4 °C (s 10 BB HUEIMERAT
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f2 > B LL Cacodylate-citrate #& & ¥ (Sodium
cacodylate 0.01 M; Sodium chloride 0.45 M;
Trisodium citrate 0.1 M; pH 7.0) VHZEHIME— X% -
RN 10 FH818 4 Cz Cacodylate #RTER
(CAC, Sodium cacodylate 0.01 M; Sodium chloride
0.45 M; Calcium chloride 10 mM; Magnesium
chloride 26 mM; pH 7.0) » DUAHIRUREREHE (BioNeb™,
Glas-Col®, USA) » 15 psi » 30 sec - i IMERMNADER
W% - FHLL 43,000 g 72 4 CHEC 20 7388 - BB
BlIE HSL (Hemocyte lysate supernatant) » B
Bradford?”#) /5 1B & Bio-Rad® Protein Assay Kit
It 8 HLS DL CAC #REVHEHEIRERTER 3-6
mg/ml + TR -20°C i -

% % Sung™ By M % 0 DL L-dopa (L-3,4-
dihydroxyphenylalanine, Sigma) & PO W% & - Bl
200 pwl B9 HLS 7E 37 CHEE 15 404 » N A 400 w15
L-dopa (EEE 1.6 mg/ml » L CAC (BEREE) {F
F—4>4E% > ZZBIMA 40 p/ & Cacodylate #2fEr
W BIREWEL 490 nm FREEIEROLE - KR
Soderhall K Unestam® f#JEH » IMESEFEFET
FEHEZROLEED 0.001 & » B—BALE%E -

(=) B gsi T BH iR AREE A B b

BMEEB—FEZRES TERBRINE (400 mgkg
diet) JOAETEL AT T FERVEE R KB DIBRSR v E T
TR NS AT AR B AR,

1. B

FIRERTRE RS - #8R 4.2 ~ 7.7 5 B8 E 0.49
~1.77 /AT

2. g

NP o € 3 e e i 0bs W I=F N1 i} SR k]
EPRIRIRRINS T E -

3. EEBRY

EEREER > XO0BHE SHEE 5B —
FEAR-E 1 115 KEREBRE RN T
) fR - 24 1-5 REERREL T ERNEE
Kl 6-15 KEREBIRMHAR - 25 340 - 1-10 RERE
BOE& T ERMMEEE - 11-15 REEA Y B -
44 15 REREREA T ERNMESR » 6-10
FEEEWIRAETE - 11-15 REARES TERINE
Bkl o 55 5 40 ¢ 1-15 REREROEA T ERINEAR -

4. BB RS RS

AERTTERIRT > B R 2 -
(=) #al 7k

SREGATISEHE - LA SAS (SAS Institute Inc.) ™ ME1T4f
AT LI OHT (ANOVA) &R EE
HEER  BEFUEREE/KYE » HEL Tukey's test
JE o HEEKHERESR 5% -

& R
(—) BRG] E 3 BEETAR R R

1. R

BEpfSHR RN T BB AR R R R R B A Fig.
FIoR - H BREREE 1R » URAN 400 mg/kg 2T ERHEL
HAAA R R - #RE7 600 - 800 f 1000 mg/kg %
TEHRERAILL 200 mg/ke 4 T K EBHS
£ B+ X% HEERREEZREQPEE - EY
R EERFE UL - 8RE7 400 my/kg 2 T EIRINEDEHH
BHEREREE 289.46+2.38% (Table 2) » BHRAERE
%4l (p<0.05) 45T L BRI RRRSHBHHER
fo 600 ~ 800 K 1000 mg/kg £ T EHFE  HEENK
ERIRFFS 248.39+1.47 ~ 236.58+10.25 K 230.83
+7.83% > fRE7 200 mg/kg & T ERMERHHZ R
FHEHBEMAEAMRBEZFED (p>0.05 KFR
178.9745.26 Ei167.67+1.98% -

FR RN FI R B 5 T B BB AR IR R
B 40 Table 2 AR - HPLURMETEES

200 - 400 - 600 mg/kg WITETER#HE - 9B
68.75+8.84 ~ 78.13+4.42 + 65.63+13.29% Hrp -

LA 400mg/kg FHE R fE T 800 « 1000 mg/kg K
HIBMIEFERE » 7Al5 53.1344.42 -+ 56.25+
8.84 -~ 50.00+8.84% -

3. BRI T B B ETER I — R T

e

RPN T E S AR 2 PO V&M
% 41 Table 2 Fii7R - BAPRIRIRIREIERE T HiE
TR PR BT AR MRS 2 PO JEME » Hrp » XLUR
J 400 - 600 K 800 mglkg &THEERE PO
PeiEME GUEREEIN PO M/ A IEEERIM PO TH1HE)
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THIE 428 -~ 4.56 K 4.47 > HXREBHIN 200 K
1,000 mg/kg #F » PO [hiGEMHH IS 245 K
3.03 -

() BRI T B iR A B e

DA 400 mg/kg & TEVRINERIEC & HIRAH AR 53
BT R RE - HAGRM Table 3 Air » 5 3
(1-10 RER BN 400 mg/kg % T ETERL - 11-15 K
AN IREATRD RE S (1-15 RERREN 400

mg/kg # T EER) HEFREAZSNHEMZE
(p<0.05) » S3HIES 72.543.5 K 75.0+14.1% » {E1ER
RaREAHRES 2 (5 (1-5 RENERIN 400 mg/kg 2%
THERR - 6-15 REFR¥IRHEERD K28 4 8 (-5
REREUNIN 400 mg/kg #THEPE > 6-10 RERE
SHERFHATRL > 11-15 REVERIRIN 400 mgkg &£ TE
gk - SR 60.047.1 K 62.5+10.6% - £ IR
(1-15 RERERIFMNAE T EERDATEFERRIL > 5
52.5+10.6% °

350
"7 —e—Control —::—200pr|171' 7}
300 ¢ —&—400ppm —A—600ppm
 —®W—800ppm —e—1000ppm
250
9
< 200
&
e
€ 150
2
e
© 100
50
0 : o -
0 10 20 30 40
Days
Fig. 1. The growth curve of kuruma shrimp Penaeus japonicus after fed with different chitin

concentrations diets for 40 days.

51

% I ECEA B (L E T AR R K TR
o TRENSE I BERD?  EERT EReE T
BOEEFI - ARERASRNEUR U0 400 mg/kg
% T E e AR - AR ER 0.08 - 0.15 A%
FISERY 40 RVl B IR RRREERS - &
Fox Ry o » 4 T BV INETRL S FRAY R RIS
FERW ML LS - IR EA SRR R
o EBTEETE - SRR RIE RS T B mE
EREA TS - NARE Fig 1 Fr 8RR

400 mg/kg # T ERVBEEIMR AR E T 600 ~ 800
B 1000 mglkg # T BN REEHH{RHRAR
% (B~ R 400 mg/kg fH > M1 HEESR T HRNINE
B - SRR R R A B PRS- AR
BB EAELL B-1,3-glucan B RIEIRTERIRE - R
1% Sung“ZEHIRASEEDR > DL 2 mg/ml B-1,3-glucan
HIA BB > HRRENA R 0.5 & 1 mg/m!
%0 T ELATE SRR B R EEE SN R T
% - ik Fox W9EREE % T BRIRINER 4%~16% >
EENARBIEE - BERBEIRIIEEERCR
N EBEELEFR - EEEARE -

GIEE BT B — R N ER —
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R ER R S 20 BEMN S EEAR S H
KM RMHAMRERE R R TE Y o kR
THEHERNMEZER N > ERAHEBEYRE
& R E R R B SURERR RN E —ES
PRETHIRE - IR AW RRAS RS - SRR T
HERIETR 10 R ERAHRAEER 0 Table
33 BUEER A 15 K& T ERMER (40
Table 3 228 5 #f) AYBRENHER - HPUERE DI

Table 2.

EER A RS RETHERIMEDR (20 Table3
ZE248) BAE 15 ReVEABREAR 2% 5 REle &
TEWRMER - b 5 RV IEMER (@
Table 3 225 4 #f) WUBLETIE -~ HOTEAE I ShEEE
TREEFZ - HILAI A - F5DL 400 mg/kg T HEE
RIEHIER  BAOREMERE 10 RAFEEN
R ERLREREERESK (KB GERER
EASXK) gL EBH -

Growth rate and percent survival of kuruma shrimp Penaeus japonicus in challenge

test, and their phenoloxidase activity (PO) in the supernatants of hemocyte lysate after oral

administration of chitin for 40 days.

Chitin conc. Growth rate Survival in challenge PO activity PO
(mg/kg) (%) test (%)’ (U/mg/min)’ ratioq

0 167.67 + 1.98° 50.00 + 8.84°¢ 1.54 + 0.32°¢ 1.00

200 178.97 + 5.26° 68.75 + 8.84" 3.78 + 0.78" 2.45

400 289.46 + 2.38° 78.13 + 4.42° 6.59 + 1.02° 4.28

600 248.39 + 1.47" 65.63 + 13.29" 7.03+0.93° 4.56

800 236.58 + 10.25° 53.13 + 4.42¢ 6.88 + 0.88° 4.47

1000 230.83 + 7.83° 56.25 + 8.84° 466+0.81" 3.03

"Means within a column not sharing the same superscripts are significantly different (p < 0.05).
9 PO ratio = PO activity in shrimp treated with chitin / PO activity in control group.

Table 3.

Precent survival of kuruma shrimp Penaeus

japonicus challenged with vibrio vulnificus P)1 (5 X
10° CFU/g BW) after the different feeding schemes for

15 days.

Group Days for feeding with Survival
400 mg/kg Control diets (%)’
chitin diets

1 1-15 52.5£10.6°
2 1-5 6-15 60.0+ 7.1"
3 1-10 11 -15 72.5+ 3.5°
4 1-5;11-15 6-10 62.5+10.6"
5 1-15 75.0+£14.1°

Values within a column not sharing the same superscripts
are significantly different (p < 0.05).
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Sung® YRR FRIEHS » DL B -1,3-glucan B
HYE MR > HPURFE I AT E] 18 K - (HH MWK
W PO {EMETE 24 /NRFRRD A B - AREEER SR
O 0 SEREARLER T 400 mg/kg # T EEERY
B BT i VS 7 R i e 0 (HE PO VEMEIE N EL TR 600
Fe 800 mg/kg fHFEE » HIFA TTRER H Ay 3k
BEYUREEE > BT PO RN METIRE
UL REEDY R B RRBRERD
EHRRO T SRR FatR9 L FRIFRBL - T Fange th
WE R THURERHBIGHA T HKERERRE
B N-acetyl-muramhydrolase ¥EAEREN) B R BEE
(lysozyme) » 2 E B IR IEH — M R EHIFRY -
AR B SR E R RN T EE 2550
B~ RERIE  ERNRESIEE
fa] - BT A (B {4 T W) A o RSO E o I FRME
I PO FEMEE —HFFrasam gy -

IR SRR EC &Y 5T 2 T 26 B3 RE I i Y AR
B proPO # #i 7E {1k » 1 Peptidoglycan®® -
lipopolysaccharide® ¢ B -glucan” » [L#5iE 522
RIS TINE B2 B R EES R EE D
FRIFEIR - fFHE HTE 0 Peptidoglycan i 100
mg/kg® » B -1,3-glucan Zf0 500 mg/kg”? a]gH
FEREIEFE - ARER % TEAILIAIN 400 mg/kg
B {EEE A Sung® L 8-1,3-glucan 500
mg/kg ¥ PL 30 iR # 3 /DR - PIEIER
AIFF RS 18 K > FH BT ER A Ok 8 -1,3-glucan
B > Liao FEVRIHEFTEIR » B8N 500 mg/kg B -
1,3-glucan PAEREL - R AR 10 Rig AT TR
EET R - (HEE IR 20 RIRE LR - #75
S ABFHRHNE TEARHERESNE
75 T B L Al 26 i A g IR TR ARG - AR T
> B-1,3-glucan WERHTFTHEEF - HEZREH
PERCA » BY B AR Peptidoglycan R HY B HEHY
B-glucan » HELEEEMRFNMEMRAEY - B
BHEEHBT T AT EENMAEY TREE &
REHMAFERHIUG - SH— 0w - HEREAFR]
BEEEENKES LN TER - HEEYIME
B v 80%"Y E L BEYTEIE A E 20 ~
58%H)# T B i LAEIBCR] FI AT RE AR ZE 1,500
AW &TEYY > TEREMR RS L TE B 3R
| BRI S YRE - R RERE T R ARV 0
fEE ; WO R AN A ET M - BRAE T HM
£ B 2 ERLR IR > MEE K M E S

LRGSR E R BT -

2l
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Effects of Diets Containing Chitin on Growth and Immunocompetence of the
Kuruma Shrimp Penaeus japonicus

Abstract

Two series of experiments were conducted to evaluate the effectiveness of dietary chitin on the growth and
immunocompetence of the kuruma shrimp Penaeus japonicus. In the first experiment kuruma shrimp were fed
with diets containing graded levels of chitin (0, 200, 400, 600, 800 and 1000 mg/kg diet) for 40 days. The growth
rate observed in the 400, 600, 800, 1000 mg/kg groups were significantly (p<0.05) higher than those 0 and 200
mg/kg groups. When challenged by intramuscular injection of Vibrio vulnificus PJ1 at a dosage of 5 X 10° CFU/g
body weight, the shrimp fed with 400, 200 and 600 mg/kg chitin showed survival rates significantly (p<0.05)
higher than the shrimp fed with 0, 800 and 1000 mg/kg chitin. Additionally, the shrimp fed with chitin at
concentrations of 400, 600 and 800 mg/kg showed an enhanced phenoloxidase (PO) activity than the 200 and
1,000 mg/kg groups, and the group fed with 0 mg/kg chitin showed the lowest PO activity. In the second
experiment shrimps were fed with diet containing 400 mg/kg chitin for various time periods to investigate the
optimum duration to maximize the protection. The results revealed that the protectfve effect was highest after

10-day continuous administration and lasted for at least five more days.
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