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FHREEWFSE (Liu, 2010; Guo et al., 2011, 2012, 2015;
Wang et al., 2011; Xie et al., 2012; Bulfon et al.,
2014; Shakya and Labh, 2014; Akdemir et al., 2016;
Baldissera et al., 2018; %[, 2019) - A% T (Galla
rhois;, G. chinensis) B 7 % F W &
(Schlechtendalia chinensis Bell) 2 4= A i& 6 &
(Anacardiaceae) FHYEEE A (Rhus chinensis) ~ &
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gallotannins) ~ % i (flavonoids) ~ 8 (NFHE
&[S ; tannic acid) ~ Y3 B T-HEFHEE (methyl gallate)
% Hrpn/K g g BB 50 - 70% 5 2KH
TG FRYRK R B BB 2 H—(E R A iR
DB IR R TR EITHE - HiRRFIREIT
MR B FERE R RSP E 1 - 14 (HiR R
FERERAAYRSE - A= B B U
WER BRSNS - Hrp o DL S8R FRREE A
Hi (pentagalloylglucose) ~ 3-% & T HFZ & 18
(3-galloyl-gallic acid) 1 4-1R B FEHER R T
(4-galloyl-gallic acid) 52 1 ¥) i B 4 ¥ 15 1%
(Feldman et al., 2001; Choi et al., 2002; [, 2004;
Tian et al., 2009a; Djakpo and Yao, 2010; Mun et al.,
2019) - HEFESEERES (Sreptococcus mutans) ~ 3z
& B BK W (S sobrinus) ~ < B OA A R B
(Staphylococcus aureus) ~ % {7 &j Z&j Bk (Sa.
epidermidis) ~ [E4EREEERE (Sa. saprophyticus)
HEJERRE (Propionibacterium acnes) ~ flll A AR E
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B (Sal. typhimurium) ~ 5 R FTRSRE (Sal.
enteritidis) ~ # & & & K & (Shigella
dysenteriae) ~ A R IR 4% (Ureaplasma
urealyticum)y ~ &H 5 ¥% (Ralstonia
solanacearum) ~ BF EL %5 (Xanthomonas
axonopodis pv. vesicatoria) ~ JI{ 28 £ ¥ 5
(Acidovorax avenae subsp. citrulli) ZEIEYIKIR
HEBVIRESCR (6, 2005; &, 2006; Tian et al.,
2009b; #t,2010; Yang etal., 2017) - M » A5 TR
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HfE L 4% (crude herb) i F}£% rfr 3
(modern herbal medicine) i H s B BlgE (5
KB ~ =2) - £HL50 g > 3Rk 2%
#E 2 hr > 2L 9,000 rpm B0 10 min - BY_E3E KK 5
JKIEINE LS (chloroform, Merk) BIFUEERRTL > BIA
SRS BB o WEKE A ZBR ZER
(ethyl acetate, Merk) » £ 45°C [R{EAHHR% 30 min
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DATR AR kR AL bR LM ZBR R HZ » LK
[BIYA > s 2 KIS R LA TREZBE % (Labconco,
USA) iz » B AL FREZEYIR R » FEH B S
BRI R E R LEE 100% Bl rER -

= RS R

LI Folin-Ciocalteu b ff 32 I 7E #& Iy & &=
(Yang et al., 2017) ; & 400 pl #7381 7065 B il S
BETM (gallic acid, Sigma-Aldrich) 12 #& 4, Bl
200 pl Folin-Ciocalteu {7 (Sigma-Aldrich) Jz 2 ml
K¥EERE - Rk 10.75% HREESH (sodium
carbonate, Merk) 7AHRZE 5 ml > FAEIEFEF 30 min
% » DAEGR 760 nm HIROGAE - VR BT Iehe SR
FHE RS & & -

=~ TS B S K B ER TR I B BR
(inhibitory zone, 1Z) H|E

PR SR BERR E EA SN 1.5% & b
KENEZEE (Mueller Hinton broth, Difco) » ZH#E
RIRE R 540 nm OB E R 1 (BERIEE R
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3.5X10%cfu/ml) #%-HY 0.1 ml ¥ERASMIN 1.5% &
{LERA R ENEZE RS (Mueller Hinton agar, Difco) » df7
DUBERBRETE - AR s /KA
G DA R B AL T /KR E Ry A > A 3 &
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VY ~ TSR ST I BB B Y i/ TR
VE=JE (minimum inhibitory concentration,
MIC) Kz /Ni% B E  (minimum
bactericidal concentration, MBC)
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48 hr > FHAIHE SIS 1ATR 2 I8TE B 1B NEERD
Fy 24 J 48 hr i/ MITEIRES 1AL KRR
FLREARYES IR 10 pl £ 5 PR RSN RS B A
b 77 28°C K52 48 hr % REWHEN R/ INRE
BBy 24 Kz 48 hr A5/ R BATERRT
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MDA IIASEE R G - 19660 3 B4 - 19KAT
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Table 1 The inhibitory zone (1Z), minimal inhibitory concentration (MIC) and minimum bactericidal concentration
(MBCQ) of four Galla chinensis preparations against Streptococcus iniae
MIC | MBC I
Preparations of Galla chinensis 1Z (mm) (mg/m) (mg/ml)
24 hr 48 hr 24 hr 48 hr
Crude herb 25.740.6 0.8 1.6 0.8 1.6
Modern herbal medicine 27.710.6 0.8 0.8 0.8 0.8
Extract from crude herb 29.7+1.5 0.4 0.8 0.8 0.8
Extract from modern herbal medicine  30.0+1.0 0.4 0.8 0.8 0.8
B2} 03 -
i R B i y = 0.0257x + 0.0281
— R2=10.989
£
T T AR R BB &,
N ) A Vi =l e Mz 7 b N ’
VA G BUR 1S NS 25k R L B =R 3 i Ry &
36.8+0.6%k; 34.2+2.8% o Fif 143 ~ Bl £
g~ A gEfERY)) (extract from crude herb) [} % 0.1
FefEZEY)) (extract from modern herbal medicine) ¥t 2

HHERIREEER A 1Z EARSTARy 25.7 £ 0.6 ~ 27.7
+0.6~297+1.5 k& 30.0+ 1.0 mm ; 24 hr 5 MIC
43R 0.8~0.8~0.4 K 0.4mg/ml; 24 hr By MBC
RISy 0.8 mg/ml ; 1] 48 hr £ MIC kz MBC #H[A] »
43Ry 1.6~0.8~0.8 J2 0.8 mg/ml (Table 1) ) Folin-
Ciocalteu FLEWRANE ALS T2 2l Er & HigEig
(Fig. 1) By =0.0257x + 0.0281 (R2=0.989) > {5
NG FAESE - BEERREE A gipERcy) KRR g
=W MA e B3Ry 577 ~ 598 ~ 895 ¢ 946 mg
gallic acid/g - ¥R ARG TRAYZ i & EE
FeskEA R 1.5 500 E 12 thiasgEdm (p<
0.05) » 53 » DLfa iRty i Ak B e 1 T /e M A
FESRAN Fig. 2 Fi7R » A28 R RHR 3RS ) < IR
& <658 ng/ml B ENEEZE (p>0.05)
Yang et al. (2017) i Afs BV 1
R EE 6300 mykg HWEEMAREN RO
BV IR -

1 E TG A 88 R R 2 R i 2 K 25)
SPRILL 0~ 0.5 R 1% IRHIARETRL - SRS
14 KRR 21 K% - B RGE EG DU S g ke
BREGEITIOR - RSB T A AE TR IRz Bt
1 (Fig. 3) @ ENEIEHE (p<0.01) H#%
B 14 R 21 Rz AHREEE AR R R B
ZREEYIE YRS R 25 (p>0.05); —
RIS TR 0.5% ke 1% RIS e i
SIS RERE 29.9+4.4% F 53.4+5.5%¢ AL

0 5 10

Concentration of gallic acid, pg/ml

Fig. 1 A standard curve of gallic acid determined by
using the Folin-Ciocalteu method.
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Fig. 2 Effects of Galla chinensis preparations on cell
viability as measured by MTT assay (p < 0.05).

G TR L (Fig. 4) BAE SR
B (p < 0.05) - BREGE LG FREI 2™
A SR A R LR - S LS TR LA
0~0.5~1 % 1.5% IRINAERHRERRVIEE 14 K
FELU s B BR R T OB - [RIBR M FT TR A
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14 days 21 days
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M: Extract from modern herbal medicine M: Extract from modern herbal medicine
70 4 C: Extract from crude herb 70 { C: Extract from crude herb
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Fig. 3 Mortalities of Asian seabass (Lates calcarifer) challenged with Streptococcus iniae after being fed diets
supplemented with Galla chinensis extracts from crude herb and modern herbal medicine, respectively, at doses of 0,
0.5 and 1.0% for 14 and 21 days. Data are presented as means * standard deviations. Different letters are significantly

different (p < 0.05).

14 days 21 days
90 5 M: Extract from modern herbal medicine 90 1 M: Extract from modern herbal medicine
C: Extract from crude herb C: Extract from crude herb
80 - 80 -
B B
70 - 70 1 A B B
S 60 4 > 60 -
s B B B s
£5{ A B £ 50 4
o o
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£ 40 - £ 40
£ o
2 30 4 2 30 A
20 A 20 -
10 4 10 A
0 - 0 A

0% MO05% M1% CO05% Cl1%

Level of Galla chinensis extract in feed

0% MO05% M1% CO05% C1%

Level of Galla chinensis extract in feed

Fig. 4 Percent weight gain of Asian seabass (Lates calcarifer) fed diets supplemented with Galla chinensis extracts

from crude herb and modern herbal medicine, respectively, at doses of 0, 0.5 and 1.0% for 14 and 21 days. Data are

presented as means + standard deviations. Different letters are significantly different (p < 0.05).

P Jy (Fig. 5) HHEEFENERM (p <
0.01) > fREES R FF R HEE 25.0+3.8%~50.0£2.3%
F256.7+£2.3% > H 1% B 1.5% VA EREE
7Z=F (p>0.05) °

& eSS T INE S 2t

Y B tEE T - BRSSP s
o BEEU R GIAHRR - Hor > P bis Tk
SrZHEREREL 80% B ¢ 80% LBE
ZZ Y%z DPPH (1,1-diphenyl-2-picrylhydrazyl)
E I EERRRIE 80% HIE R BVKAZEIW & S - &
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Mortality (%)

Fig. 4 Mortality of Asian seabass (Lates calcarifer)
challenged with Streptococcus iniae after being fed diets
supplemented with Galla chinensis extract at doses of 0,
0.5, 1.0 and 1.5% for 14 days. Data are presented as
means + standard deviations. Different letters are
significantly different (p < 0.05).
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BRI 25 (p>0.05) #2585 920.5 £36.1
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Effects of Galla chinensis Extracts on Disease Resistance Against
Streptococcosis and Growth in Asian Seabass (Lates calcarifer)

Jiin-Ju Guo®, Po-Yuan Chang, Chen-Yi Lai and Ruey-Ling Chou

Tungkang Biotechnology Research Center, Fisheries Research Institute

ABSTRACT

Galla chinensis is rich in polyphenolic compounds and has strong antibacterial ability but has poor
palatability and results in fish refusing to eat. Sreptococcusiniae is the main pathogen of bacterial diseases of the
Asian seabass (Lates calcarifer). Therefore, this study aimed to prepare extracts from the crude herb and modern
herbal medicine of G. chinensis to examine the antibacterial abilities of G. chinensis extracts in vitro and their
effects on the growth and disease resistance to S. iniae infection in the Asian seabass. The results revealed that all
the preparations of G. chinensis, i.e, the crude drug, the modern herbal medicine, and the extracts from the crude
drug and modern herbal medicine, have strong antibacterial activity against S. iniae in vitro. The contents of total
polyphenols in both G. chinensis extracts were 1.5 times higher than those in the source medicinal materials of G.
chinensis. The Asian seabass were fed diets containing 0, 0.5 and 1% of extracts from the crude drug and modern
herbal medicine of G. chinensis, respectively, for 14 and 21 days and then challenged with S. iniae. All the G.
chinensis extract-added groups had significantly higher disease resistance (p < 0.01) and percent weight gain (p <
0.05) than the control group. There was no significant difference in disease resistance between the groups fed for
14 and 21 days or between the extracts prepared from different material sources ( p > 0.05). If the Asian seabass
were fed with G. chinensis extract at doses of 0, 0.5, 1 and 1.5% in feed for 14 days then challenged with S. iniae,
the disease resistance of all the extract-added groups was significantly better than that of the control group (p <
0.01), with the protective abilities increased by 25.0 + 3.8%, 50.0 + 2.3%, and 56.7 + 2.3%, respectively. There
was no significant difference between the 1% and 1.5% addition groups (p> 0.05). In conclusion, a diet containing
G. chinensis extract at a dose of 1% in feed for 14 days is recommended to provide significant protection against

S iniae infection and promote growth in the Asian seabass.
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