AGES
Ed ik

[

s
il

BEE Bk AORE - 475/ FE =
B HVIETE ABEEESYMEEONTE REAHE
B CLUREKEEYIE i BFE/KELIHR
SKEL0.5-3% HYZERZRI R 2010 5 NEF/KEDE
S 173 AT HskEKESEAEEL 83
INFT (48%) « AR MERRA R 44
PR B EAETR TR MBS B R AR
(FAO) HII25 TEAd - 2010 FE4 BRIENTAE AR FE B 4T
Ky 14,700 BN Hrh gl T 8,980 #A
M > K FERETE Ry 5,720 FA (4 39%) > {E£#2 2009
FERIR R 1.3% » iE (E A PRAVIE IR (190 &
ONWE ) > 5E A EH K ZE T T A SR R L FHAEF] 2030
o BEANFFAKEGLT KBRS 2 1920 A7
IREIDAE A B 1 1E 6,400 EAMEDL FAY/KE S A
JELABERERBRATER (520 2011) « (R ARARAY/KE
BTHE A TR B Bk ST -

M T fEERLRIA T /KESY 52 4HE
F A d T SRIREE ARRESRTTEA S
B EFRTERER - NEME A RS LEEEEY)
e HOTHEEEYIIEEE R g B A FRE -
NHG R IR A BRIE BB E - T &
ST KEDNERFEEZSEER KmEL
BT~ TEFRE - BNAME - Z2 s BHREUSHIE
STBEEYE AR BRSO BIRRKEK
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B RERE O KEREESE METERRKAN
PR TR S PZem R » Rk 2 gt -
KA ESHIRR

Kir (Allium sativam) {EFE775E » JFE TR e H
K = R R R B R LR — 5 o F1E 5,000 4
A5 KB Rk < ol > -PEIAE 2,000 57
PR B PEIE R S > TRAE AR BLE &N B
2 o FEEEIH TR EFES [# - A 300 24
Rk B2 FE 50 2010 AR AYFEAE EIFE By 5,421 AN E 4
& 44,916 AN FEFEM HEM . aRkEEAL
o HepEih A E & H 2 BI4EE EM 90% - Kt
I{ERS FFEYREBEHZYE RRE 5 (2011)
M REREE R 6 A 43 70/ AT AKREE
Do RS 2010 FEHYAZ S E > L9 HAY 119 7T/
Nre (BEGREEFEH) -
R FrRY TR EE AR 73

?? HERZABHEY) > DI A% 1y

B R AR FLIATE S B E B L ER Bt
T~ il Q & ERE DU AEY 2 E Y [EIEG S
BT e b P Ul Puints - FFin
Fie~ ks R i R S 2o fd AR W E 1 - (RN
JEFBEEET R RENRE g RREESES
=~ PEEERRCR R BIA T2 ST TR

Ao TEEEYE R ARRILEY B
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allicin ( K 5% Z 50 77 & ) ~S-allyl cysteine ~ S-allyl
mercaptocysteine * diallyl sulfide ~ diallyl disulfide -
diallyl trisulfide ~ ajoene J; thiacremonone %> H. tf
Krr g &s 70%» B Rmy FEE MR 58 REH
Rir AR FAE B LU & (alliin) ZUREA £y
FIRRFRih 5 &R PR B BR ~ UIRE - 487ERT
wra B (alliinase) & r 28R PR I3 8 Ry RrR 2R
Rt B SR R E i A T e A
(ion-pair HPLC method) DLF7 208 nm #E 7 TELHIFT
EE R R R0 & 84 2.8-7.7 mg/g (Ankri
and Mirelman, 1999; Bakri and Douglas, 2005; Ban et
al., 2009) -

KR EEA

Ko E R 7K E BN )Y & 20K I B 40 38 AR B
(Photobacterium damselae subsp. piscicida)~ §# Bk
(Streptococcus iniae)~ FE R IE H (Aeromonas
hydrophila)~ B{SZEE (Edwardsiella tarda) ~ 7535
JWEE (Vibrio alginolyticus)~ Wa4EIEE (V. Harveyi) ~
BCE BN E (Pseudomonas fluorescens) 55 ELHE i
EtE (2055 2009) - £ SURHINAE L ENEEE

U (Fenneropenacus indicus) DL 1% 0K 5k Gl
TR WA RO 2 e SR BT SRR 4
B R Y IE 2 PR TR (Vaseeharan et al., 2011) -
8 ( R IE M s Penaeus chinensis) DL 0.2% K
mroHBERHE AR B LA R = AR R A D
(Aifang et al., 1997) - JEHELIATT 7.2 g/kg ffE s
GEITER 14 K AT DUA UK HOUAR R R E 2 56
T (Fh% > 2011) - 4T (Oncorhynchus mykiss) DA
NI R 0.5-1% HYBARHL AR 14 K - 7 R R
RUAE B PR TSR 95% (Nya and
Austin, 2009) > 5 50 4 LU T 1% A7 Bl 4% 8 3
& H B REE R R RE R UR /) (Diab et al,
2008) - fifllfs (Carassius auratus Linnaeus, 1758) DU
10 1% B A sREa S AR - St R B AR B R SR B
HEL B VA B DU %07 (Sasmal et al., 2005) < E[IJE
fifto (L ABEy g Labeo rohita) LI 0.1~ 0.5 2 1%
IR TFREEEH S BR 60 K » 7 R B A B B4R H1 )
H 0.1 }2 0.5% —4HHY0RE SIE L 1% 4H (Das et al.,
2007) > Shalaby er al. (2006) &5 FR1F 2 4 f gk}
AN 3% B ARG HETE A K fEE R NG T
EHETR/V > TR AR WIREIUR - 1
Hh HEAE 1990 FEAURE A 38 RIR 2 A IR K
EEYINERS IS AR RN L 3%
PiaEf- Hha G B Bk aER
FRHIRS 3R E (BRI SR B R R E ) ~ 4 BT 1 Mo A
IiE (BI35EK & Myxococcus piscicola Je A iR VE @
Cytophage columnaris 5 [FGHE ) FeR R Bl
BCREARERYE) & RV EZE R RN
Kir 5-10 g/kg f6 fg B EE 145 6 KRB FRZE 0.1
ml/kg FfG A1 3 K (150 2008) BRGmRERK
(B 10%) 2 g/kg FEECEEGE 4-6 K (£
%> 2008) o A ILEER - ALK
wrza 100-150 ml 2% ARG R (150 2008) B/
FreaEhAIIR w2 0.5-1 g HAE 1 3 KB (Bl
= 2010) -

JKEEH 2011 NO.26 37



RFrd B a3

KtHAR BT 8K E R 2 et/ i &
S3E (Spironuclosis) 1Y HE % 75 75 & (Spironucleus
vortens) BANFITER > H 50% HIHREE (IC50%) Fs
7.9 mg/ml> f/ Nl &R (MIC) HIPR 7Y 20 mg/ml
(Millet ez al., 2011) = {15 [55 5 /K Al K & SETHIM]
K E2L 8 2 975 5 &% Neoparamoeba pemagquidensis »
TEAERSINELL 1% BYRKFRAKRIZA 24 /NFE > BBLSE
Rt HR RGBSR 0.1% et st
GV (Peyghan et al., 2008) - 728 £ Bl R
Uit~ BERFECEAIGAET A4 8 S A BEURIAYIE » K
o\ DA R #25f] (Madsen et al., 2000; USFDA) - %5
DURTE 62.5 mg/L HY KRR 15 /NEE - ATDARERR
R IK M4 R 8R4 1 BE & (Iehthyophthirius multifilils)
(Y 48 &) & (theront) » {H ¥ I 1 57 24 [ B 1Y Hfd 3
HG (tomocyst) AIIfER - FRORE RS 2 117 mg/L DL
b AR 24 /NI 5 R RO BR 1 G SR Y 2
£& (Buchmann et a/., 2003) > 2 £ £ (Oreochromis
niloticus) AR FRBE 3 g/L AT RIFRIZE A2
B RTER B E5EAYE (Soko and Barker, 2005) ©
it aEE AT AAFRZ 10-30 mg/L IR fade 1 /NEF
P& (150 2008) -
AintEERE I REBM

Ko AT ¥ OGS K E A V) R e RE AR T R
RECARTMNAZ 7 R TENT R SR T RYER
YRR R T KR R T
By e 7 B ELRE R MM E 4R & B (lymphocyte
synthesis) ~ 4 Ffd 8 2% B2 Y (cytokine release)~ 7
E F (phagocytosis)~ H 7R #% 5~ 4l it 7 14 (natural
killer cell activity) Z (Kyo et al., 1998) - F[I [& il f&
DL 0.1~ 0.5 K2 1% HY A 67 6 ) % B 20-60 K-
BHEE 2 = R B8 098 B 8 75 14 (lysozyme activity) ~
A4 A 2 B T (superoxide anion production)
1175 #% B8 BE JJ (serum bactericidal activity) 2 & 2%
2% (Das et al., 2007) < o 51 ¥ 8 DLIA A1 0.2% K
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oo B R B ] AR T I BR Y 7 0 F A4S
# (phagocytosis index)~ #% [ 7€ 3% (killing rate) ~
A B G 1 (bacteriolytic activity) Kz iy 4L I 205
1% (phenoloxidase activity) 2548 /& M4 %2 y% (humoral
immunity)(Aifang et al., 1997) - £ ga R A 7
#05-1 glkg BIR7T RE@E2 R BR2R B
2= i G o0 9% ) S P R IR R A Y &2 7 (£
2008) o FEARLIANNN 1% 8K FreaEHE B SA 25 6
& H - S AR RE T WAL 115 A
¥ 5572 (Diab ef al., 2008) > Aly et al. (2010) 75§
A E A L FE AR 4% B RFREER BRI A
HHA WIREA AT R i & B ISR E a iR r
AR HEIETNSZ ) AR R AR 2 75%
FrAEas R EER R

OB EEDREE AR DR O YR T
R RREE TR M IR & - FE S ERY
BRiEENE WHEYEREFRARIARE
Rorgh Boirr 2k RUERBRVE R RS
A WA IR TR 37.5 g BORFREL 0.5% 7%
o CTFI$E - 2007) - KR BB alEH - frblESR
1S AR R fiE HE R R R 5 TR L 6% B K
mrea AR 14 K> HERESeR S SRR (21
% 2011) 5 BEDFA DRI FRAY B 8 60 K -
e A FAH LB R (Xie ef al., 2009) 5 fE4K
DL 1% Kt 6 {5 H > SRED Ay HY B & &3
(Diab e al., 2008) ; FHAERAFB AL FAERIA T 3% (Y
K EHEEHE RS E #ER R (Shalaby ef a/.,
2006) = HT 8 DR 0.5-1% B K FFEaRHG 8 14 K
BB R BB 1 B SIS (Nya and Austin,
2009) > Sl DRI 1% AR FrEa R BalRbes
K BBt HHEEFE T (Sasmal er al., 2005)

e B i B AR s
Kirn 2 Fr 2 AL G (sulfhydryl) > $f (&

& & Lo B &5 1 (chelating activity) > [RIFL > KR
HiEIRIT IR - fR45 Shahsavani e al. (2010) HY
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&> KirZ o] LA RO VST 56 (Cyprinus carpio)
RUMBENWERE R ERTEAE=  —hiEAR
BRI (7 mg/L) Z HiIHY 5 K AT 10 RAVEES
IRIREERI FrERFRE 5 me/kg S ER S T Rl
R EE A AR Z I 5 K AE 10 RSN AR IR TR
> R RRRER 10 mg/kg AESE = R FUE 10
REVEARREL REAFRE 10 mg/kg HHGE;
Horpig —HHRIEAE (p< 0.001) > H{% L F I A 8
FEERE WEHEEAFNTER EPERTEY
PEET R B KRR 2R 10 mg/kg ARG B ET AR
EARE R AN E AV ) BSUEUT SER
HIMR > B~ BF ~ BB SR D 277 7l kR 53-
62%~ 71-77%~ 88-92%~ 80-84% Kz 65-71% °

RnaYbRsE3UH

SIS &L 09 A 5 08 HE £ % H Alexandrium
tamarense ~ A. satoanum > A. catenella~ Scrippsiella
trochoides % > Zhou et al. (2008) 55 0.08% HY A
AT LA 96% DA _EAYRIAL 4 flasig 4= HH 4

BARE=ZRI > W SR OERR - LERE
F/KEERFEIASE Kot vl B 58 J S BRI L= R
R
[T
Kir BB TUMAEY) - Prsgsk - Biidb- 42
EHEERREREE  REEYE - BEEE
FEEETHECBELYIENE EERERENER
IR E R AREVIEMAEYIRE - #5807
11 RIABMAMZIT F R RERE RS
BR- [FFESBES RREEEE EHEE
~ e T AR SIS E R R AEYI g - K
LRGN FERRGE W ETECEER K
GNP SR SR A 25 FERRIR B 5 e HE R
T TE SRRV IE FHDR SR > SR AT 2 T[]
PR SRR R > R AT R Sk (OB T
SEHRES s AN E A -
IR KEABARBERMEPL KIE

NS

H

0

7

>

+

20

B

1. R3E$F (2011) ZIRMAZEKERTADSVESEE) - FEKE - 667:40-51 ©

2. FEE - THRF Bkl (2008) EFAHEE RERAIBHIATE o BEEIKE » 417-18 °
3. ZEBE 5L (2010) LHMEE RBRAIBHIATI A ° BESLIKE - 5:32-33
4
5

kil (2008) HEZERARR - EFAERR - 5:54

. Aifang, D., Junan, Y. and Lian, Y. (1997) lmmunopotentiation activities of garfic oil compound as a feed additive in Penaeus

chinensis. Journal of Zhejiang Agricultural University 23:317-320.

6. Aly, SM., El Naggar, G. O. Mohamed, M. F. and Mohamed, W. E. (2010) £ffect of Garlic, Echinacea, Organic Green and Vet-

Yeast on Survival, Weight Gain, and Bacterial Challenge of Overwintered Nile Tilapia Fry (Orechromis riloticus). Journal of Applied

Adquaculture 22:210-215.

7. Ankr, S. and Mirelman, D. (1999) Antimicrobial properties of alicin from garilic. Microbes and Infection 2:125-129.

Bakri, I. M. and Douglas, C. W. |. (2005) /nfubitory effect of garlic extract on oral bacteria. Archives of Oral Biology 50:645-651.
Ban, J. 0., Oh, J. H., Kim, T. M., Kim, D. J., Jeong, H. S., Han, S. B. and Hong, J. T. (2009) Ant/-inflammatory and arthritic effects

of thiacremonone, a novel sulfurcompound isolated from garlic via infubition of NF-k . Arthritis Research & Therapy 11:R145.

10. Buchmann, K., Jensen, P. B. and Kruse, K. D. (2003) Effects of Sodium Percarbonate and Garlic Extract on Ichthyophthirius

multifilis Theronts and Tomocysts: In Vitro Expenments. North American Journal of Aquaculture 65:21-24.

11. Das, B. K., Mishra, B. K., Pradhan, J. and Sarangi, N. (2007) Effect of Alium sativum on the immunity and survival of Labeo rohita

infected with Aeromonas hydrophia. Journal of Applied Ichthyology 23(1) :80-86.

JKEEHR 2011 NO.26 39



| RESEARCH & DEVELOPMENT N ||

2ER

12. Madsen, H. C. K., Buchmann, K. and Mellergaard, S. (2000) 7reatment of trichodiniasis in eel (Anguilla anguila) reared in
recirculation systems in Denmark: alternatives to formaldehyde. Aquaculture 186:221-231.

13. Milet, C. O. M., Lloyd, D., Wiliams, C., Wiliams, D., Evans, G., Saunders, R. A. and Cable, J. (2011) Effect of garlic and alium-derived
proalucts on the growth and metabolism of Soironucleus vortens. Experimental Parasitology 127:490-499.

14. Nya, E. J. and Austin, B. (2009) Use of gariic, Alium sativum, to control Aeromonas hyadrophila infection in rainbow trout,
Oncorhynchus mykiss (Walbaum). Journal of Fish Diseases 32:963-970.

15. Peyghan, R., Powel, M. D. and Zadkarami, M. R. (2008) /n vitro Effect of garlic extract and metronidazole against Neoparamoeba
pemaquidensis, page 1987 and isolated amoebae from Atlantic salmon. Pakistan Journal of Biological Sciences 11:41-47.

16. Sasmal, D., Babu, C. S. and Abraham, T. J. (2005) Effect of garfic (Allum sativum) extract on the growth and disease resistance
of Carassius auratus (Linnaeus, 1758). Indian journal of fisheries 52:207-214.

17. Shalaby, A. M., Khattab, Y. A. and Abdel Rahman, A. M. (2006) Effects of Garlic (Alium sativum) and chloramphenicol on growth
performance, physiological parameters and survival of Nie tiapia (Oreochromis niloticus). Journal of Venomous Animals and Toxins
including Tropical Diseases 12:172-201.

18. Soko, C. K. and Barker, D. E. (2005) Efficacy of crushed garlc and lemon juice as bioproduct treatments for Ichthyophthirius
muiltifilis (‘Tch?) infections among juveniie Nile tiapia, Oreochromis nioticus. In AAC special publication series No.9 (C.I. Hendry ed.),
Aquaculture Association of Canada, NB, Canada, pp. 108-110.

19. Vaseeharan, B., Prasad, G. S., Ramasamy, P. and Brennan, G. (2011) Antbacterial activity of Allium sativum against multiarug-
resistant Vibrio harveyi isolated from black gil-diseased Fenneropenaeus indicus. Aquaculture International 19:531-539.

20. Xie, L. L., Cao, J. H., Yang, S. X., Zhao, C. Y. and Ren, L. (2009) 7he impact of dietary Chinese herbal medicines on growth
performance and muscular compoition in juvenie tiaoia. Fish Sci. 28:11-14.

21. Zhou, L. H., Zheng, T. L., Chen, X. H., Wang, X., Chen, S. B., Tian, Y. and Hong, H. S. (2008) 7he inhibitory effects of garlic (Allum
sativum) and diallyl trisulfide on Alexanalrium tamarense and other harmful algal species. J. Appl. Phycol 20:349-358.

10 BRERERSH



