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1996; Couso et al., 2003) ; &2 H Y B2
R #35 (Undaria pinnatifida) » HAFER
M B (Cyprinus  carpio) #f & 8 # K
(Edwardsiella tarda) 7 3HrEET » BERE
BE G FR (Fujiki et al., 1994) o [K] LA
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Zeitt - HETAH.LE/#IRE EE=EARE &
FEST » MR BRI EIE R RS - 18
AREFANGESE Y BRI 20 - 5
PR SEGAIELSE T 23 - YT ERIIRER 1L %
i BT e ~ PUREETE ~ PiEbis
PERIGURETE TERITBE AR - /K ETRIHETRIR
IEARE EARREY) - NETEELNE - T
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L E 8 NFBEFRPE (Epinephelus fuscoguttatus
x E. lanceolatus) {ERtI5EE 5 FIFREARE
BAES R R BRI INY) - PEATH -G
B RE PR R RUR B e BRI RE ) i s 2
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AFERGE 25 i i fa AR 7 i

BUHAEBRETRL > MRS ATHERANZ 1 A

o HEEHESR 45.16 £0.01% ~ MRS

& 15.81+0.48% ; FABRHH AP L IR K

S AHE] - AEAFEREBIS AR 2 g/kg ~ 4 g/kg

WA EREE SRV B | g/kg B DS (Bacillus

pumilus DS) 32 LTSI LE 5
R REASABAER § ST L
iR 5 40 AL 30 B2 3 L R

{450 B2 - BBEIART R 1238 - Hig 4 5HIK
SEREB IR RRRBC 2FRE - Wk
SBE R RIS S B ALY B A LR 1
(superoxide dismutase activity, SOD activity) [/
KISHEHEE (lysozyme) S5 THGRAEIE
WUE - AL R R R AN E e 2
Y -C B IR R R KRR R e 1
7
T~ R AR IR R R I Y
VEDE I e Bl G P2 R B B ) 2 5
DA E5 A B SR B B BB B A Tt e
alBERHETRL - MR BTG IRAER 2 Fs

F 1 RIEARE B ZEY)C G R R ETRLR  T
e 5520002 4516001 15812048 0.8+0.10  12.12£0.05 0.62£0.05 19.97+0.71
A (0.2% Seaweed)  2.32+0.04 4645£0.06 15524020 0.8£0.07 12.60+0.03 0.67+0.03 21.64+0.43
B (0.4% Seaweed)  2.24+0.05  45.79+0.15 17.00£0.59 0.84+0.07 12.63+0.08 0.67+0.03 = 20.83+0.97
C(0.2% Seaweedt ) yo.( 17 45884042 15.82£0.53 0.81£0.10 12714002 0712002 21.64£0.21
0.1% Probiotics)

0,
D (0.4% Seaweedt ) 1o, 17 45361041 1656£0.60 0.77:0.04  12.66£0.13 0.78£0.08  21.39+0.38
0.1% Probiotics)
CNS <11 > 43 >3 = <16 <2 ;
n=3
+£ 2  INIMEKE SIS IEY) < BRI AR R 20 20T
A 3.16£0.02  47.93:0.55 7.56:0.03 = 0.72£0.08 15.90:0.03 0.65:0.04 2545+0.84
A(0.2% Seaweed)  1.67:0.46 48.61£0.13 7.574029 0794020 15.67:0.05 0.75:029 26.49+0.52
B (0.4% Seaweed)  1.41:0.08 46.68:024 6794023 = 0.96:0.07 14.36:0.08 0.630.06 30.76+0.54
C(0.2% Seaweedt o0, 04 48274008 8.08£027 070000 15.64+0.17 0.52£0.18 26.41£0.67
0.1% Probiotics)
D (0.4% Seaweedt 5 ) 0y 48424051  8.08£0.05 1444020 159740.02 0.6040.03 24.33+0.39
0.1% Probiotics)
CNS <11 > 43 >3 <3 <16 <2 ;
n=3
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7.56 = 0.03% ;5 FAEEAH G RHKAE BN 2
glkg ~ 4 glkg FRNARESERFYIR 1 gke
19 D5 2545 5 ARBS Z REFRBE f i bERE
Ry 5 40 > 14 50 & 3 S REETBER 750
FERELRBE A - BB Ry 8 3 - AR
i R R A B RMICR R R B 25K
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VS RIS S TH e R PR AT B - FHDALLER
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M EE 3 WERERS - fEIRER 12 HRLL B
M EE » By 113.24 +£10.96% » HaABmtH 2
g B EERERME S BFREEER
(specific growth rate, SGR) {77 » fEF%ER 12
AL B fEEE B 0.90 + 0.06% » H ik
FHAHH BB R B B IR © e BT

3 CEBRERIBEE

ANE B R R i R 2 a8 I
Fi R rRe ) iR R - DI-CE SR
EHH ARG - SRR - ety
AL ER IR B S DEH IRIRE (GPx) MRy
FIE (R 4) 5 TR ERE I S A BREaRt 12
T8 FEELRHIRGE M DA AR 4 Y A #H
156.71 + 8.00% fufE 5 WAERMETETECIRER 4
SERY D #H 317.12 + 7.44 nU/ml ffE ; #B5E1L
VI ALBEIRAE DT AR 8 3y C#H 53.48 £ 1.10
U/ml 8 5 Bt H IR IR R R R
Vit
2~ BRI A H R v R R Y vl
VBT ik 1 Bl G e P HiT e ) 2 o
EERRBURIRANZR 5 Fis - BERIER
B FERR BRI S A BnaaR) 8 ST - feE
DA C et 5 BYEEREST » fEAER 8 L
CHH 151.77 +3.82% fxfE - HEESHHRRHEL
B BN A FRRRSRER S - 1R
PEER 8 R LA C #H 0.92 £0.12% fef: - Hik
BatH BRI N B I 5 (EIBRIR I
TBARE AR B ALY < ik B R AT RE PR B
JER BB Re I R RE R - AR
BEFRDRE MG Al E 1 ~ WIS
A LR RS R b H IR B Ok 8

B # EH(g) K H(g) A EE (%) SGR(%) TEFR(%) PR
EfieRE 08.40+9.22  182.40+16.26  85.67+6.15% 0.74+0.04P 82420 1.20+0.24°
A (0.2% Seaweed)  99.71£5.71  199.00+£10.32  100.55+18.73%  0.82+0.11% 97412 0.90+0.09%
B (0.4% Seaweed)  97.1948.78  206.40+9.24 = 113.24+10.96*  0.90+0.06" 97+]a 0.79+0.17
0,
C(0.2% Seaweedt g0 101097 108.804847  103.24+1549%  0.84+0,09% 96420 0.84+0.06°
0.1% Probiotics)
0,
D (0.4% Seaweedt g g0, 014 204404802 104735540 0.85£0.03% 97418 0.90+0.06

0.1% Probiotics)

BERFIE + AR BARE =30
ANAFREZR AR ZE (p<0.05)
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(%) (uU/ml) PEEE (U/ml) (Units/ml)
HHRGH (4 58) 89.18+4.77° 117.02+8.11° 1.68+0.62° 0.0001+0
A (0.2% Seaweed) 156.71+8.00° 297.26+16.98° 7.64+0.70? 0.0001+0
B (0.4% Seaweed) 112.52+9.22° 209.55+20.78% 43241300 0.0001+0
C (0.2% Seaweed+0.1% Probiotics) 39.40+2.78° 207.51+16.04® 2.21+0.16 0.00010
D (0.4% Seaweed+0.1% Probiotics) 97.31+4.39 317.12+7 .44 15.54+2.06° 0.0001+0
B (8 ) 57.37£2.27° 163.08+3.09° 25.48+0.60P 3.46+0.05°
A (0.2% Seaweed) 77.29+4.80° 181.44+7.93b 21.22+0.39b 1.18+0.02°
B (0.4% Seaweed) 67.44+3.56° 227.67+8.64% 50.151.55% 2.1440.01°
C (0.2% Seaweed+0.1% Probiotics) 53.78+5.57° 190.25+3.56° 53.48+1.102 1.60+0.02°
D (0.4% Seaweed+0.1% Probiotics) 76.38+1.05° 135.57+4.34% 37.09+0.95° 2.27+0.01°
SRR (12 38) 112.66+3.82° 188.64+3.82° 6.63+0.59° 2.05+0.01°
A (0.2% Seaweed) 117.57+2.57 218.17+9.247 5.82+0.81° 2.16+0.01°
B (0.4% Seaweed) 113.00+4.30° 184.74+14.98° 29.18+5.11° 2.67+0.032
C (0.2% Seaweed+0.1% Probiotics) ~ 117.22:4.74 189.26+9.97° 15.64+0.89 2.45+0.028
D (0.4% Seaweed+0.1% Probiotics) 112.21+£2.052 146.11+21.33b 14.55+1.84% 2.33£0.02?
BUE R I = AEE B =3
NAFRHER A #EEER (p <0.05)
£5 BERMEARERBEIE
HEPRDE ¥ E(e) K H(g) HYEER(%) SGR(%)  EfFR(%)  HaRiER
E L 16.80£1.64  29.83+5.54 92.2242.52° 0.77+0.16° 94420 1.53+0.71%
A (0.2% Seaweed) ~ 16.40+1.85  37.43+4.96  138.47+237°  1.03+0.128 97412 1.10£0.27°
B (0.4% Seaweed)  16.90+2.01 = 35.29+3.90 = 117.69+2.01®®  0.92+0.12% 97412 1.2240.26°
fé(.)if/ff’pfﬁﬁféfﬁi) 16.20+1.15  38.86£5.37  151.7743.82°  1.09+0.18% 97410 1.00-£0.24
D (04%Seaweed (5. 37 37861434 142.4854.020  1.04+0.20° 9612 1.04+0.222

+ 0.1% Probiotics)

BE R PaE + AR BARL =50
ARFRHZRHE RS EZR (p<0.05)

SeiRlE (£ 6) 5 (EIRARBRML RGBT 8 FEER
1% o BRI T AR B 4 S0 A
118.58 + 5.75% Hefk: 5 VRIEGIEIELILAR 4
SR B #H 147.48 + 13.06 pU/ml fxfE; #84E4L
IS ALBGILEE LIFEER 4 SR C # 591.63 +
35.99 U/ml f5f: 5 BRI LU AR 4 38
HY C #H 5.52 £ 0.03 Units/ml fx¢fE

Zhang et al. (2020) #FAIEEE O~ 1~
2~ 3%) WY LR INE L kR
AAEER R R H A RSB~ AEEeTE A
T I JHE T ARAT - BRI PR3 B AN 2% 1Y
WS R - BRI E A -
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* 6 BERHEIFR R AIERE JBUE

e pEEE TG R 1 WHEESEY: BB LEs %&%ﬁ%ﬁﬂi@éﬁ
(%) (uU/ml) JEE (U/ml) (Units/ml)
B (258) 86.27+1.25° 91.43+0.05° 63.34+2.10° 2.22:+0.03%
A (0.2% Seaweed) 65.20+7.95 107.04+0.03% 52.75+1.04 3.15+0.06*
B (0.4% Seaweed) 85.01£1.67° 118.37+0.09° 40.76+0.87° 3.92+0.05°
C (0.2% Seaweed+0.1% Probiotics) 77.7542.242 91.44+0.06° 60.54+0.36% 1.89+0.01°
D (0.4% Seaweed+0.1% Probiotics) 79.87+0.66° 95.69+0.04° 61.42+2.02° 2.09+0.03°
HHEAE (458) 109.06+2.35b 85.43+5.02° 358.76+36.18" 3.80+0.24°
A (0.2% Seaweed) 118.58+5.75% 126.18+0.77° 242.89+20.00P 4.91+0.07°
B (0.4% Seaweed) 116.09+5.30° 147.48+13.06° 120.81+24.320 4.66+0.022
C (0.2% Seaweed+0.1% Probiotics) 117.43+1.742 129.97+10.48% 591.63+35.992 5.52+0.032
D (0.4% Seaweed+0.1% Probiotics) ~ 112.51+2.71% 140.63+4.69 580.35+69.96° 5.31+0.04°
B (8 5H) 90.88+1.38° 69.07+7.62° 1.25+3.83b 4.34+0.04°
A (0.2% Seaweed) 89.72+0.028 88.68+9.53® 21.02+21.37° 3.68+0.04°
B (0.4% Seaweed) 116.09+5.30 88.78+6.87% 11.13+6.71° 3.08+0.05b
C (0.2% Seaweed+0.1% Probiotics) ~ 117.43+1.742 106.73+9.70* 15.82+13.55° 3.97+0.09°
D (0.4% Seaweed+0.1% Probiotics) 112.51£2.712 77.5248.322 168.75+28.382 2.81+0.04°

BERPIIE + 02 ARl =3

ANRAFRHZR A EE AR (p<0.05)
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