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Effect of dairy-yeast prebiotic on growth performance and antioxidant
capability of juvenile starry flounder Platichthys stellatus
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ABSTRACT An 8-week feeding trial was conducted to study the effect of dairy-yeast prebiot-
ic (Grobiotic-A) on the survival rate, growth performance and antioxidant capacity of juvenile
starry flounder Platichtahys stellatus. A total of 540 fish at body weight of 15. 05+0. 04 g were

randomly allocated into six groups with three replicates and each replicate contained 30 fish.
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The fish were fed diets supplemented with 0, 0.4%, 0.8%, 1.2%, 1.6% and 2. 0% dairy-
yeast prebiotic, respectively. The results are shown as follows: 1) weight gain rate (WGR),
specific growth rate (SGR), feed intake (FI), protein efficiency rate (PER) and condition fac-
tor (CF) increased whereas feed conversion ratio (FCR) decreased significantly (P<C0. 05) with
the supplementation of dairy-yeast prebiotic in diets. However, there were no statistical differ-
ences in viscerosomatic index (VSD) , hepatosomatic index (HSI) (P>>0.05); 2) compared with
the control, the activity of catalase (CAT) and total anti-oxidation capability (T-AOC) in ser-
um and liver, and superoxide dismutase (SOD) and anti-superoxide anion activities (T-AOC) in
serum were significantly increased (P<C0.05), while the malondialdehyde (MDA) content in
serum and liver of fish fed diets supplemented with dairy-yeast prebiotic was significantly de-
creased (P<C0.05). These results indicated that dairy-yeast prebiotic positively influenced the
growth performance and anti-oxidation of juvenile starry flounder in this experiment. Quadratic
regression of SGR indicated that the optimal supplementation level of dairy-yeast prebiotic in ju-
venile starry flounder diet was 1. 32%.
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T Ak L £ 453 R R B 1A Sy AR R AR o R D R C R AR 1 A 5006 IR I A R 1200 25 A Y
SEA AR R}, 7 Al A RL R A3 AR N 0,0 4 %60, 8% 1. 2% (1. 6 Y% F 2 %0 1 FL i -1 £F 25 2k T (International In-
gredient Corporation $& ) BC il i 6 2H %% %055 BE i g 4Rl At o JsORE2» M7 8 37 W20 I - M3 Wit 80 [ 9 » 4% i 1L
PR S T — S i 5 6 £ 3l SO K B 53R G L 22 SRS TR AL T ORI AR 2omm 4 J00RE TE 5 4R B Ak X

TR T — 20°C Y KA A . A AUEDRHC O BB SR A IR 1

Table 1

*x1

REABESREFAR

Formulation and nutrient compositions of the experimental diets

FLAH - BE 25 A2 ST B Nk

B Ingredient Dairy-yeast prebiotic supplementation level (%)
0 0. 40 0. 80 1. 20 1. 60 2.00
f1 8 Fish meal 37.00 37.00 37.00 37.00 37.00 37.00
x5 Casein 10. 00 10. 00 10. 00 10. 00 10. 00 10. 00
KREH4iFE 1 Soy protein concentrate 10. 00 10. 00 10. 00 10. 00 10. 00 10. 00
LM Peanut meal 6.00 6.00 6.00 6.00 6. 00 6. 00
BN IER  Squid visceral meal 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00
fayh Fish oil 6. 50 6. 50 6.50 6.50 6.50 6.50
o JEH  «-Starch 12.00 12.00 12.00 12.00 12.00 12.00
Ak Wheat gluten 5.00 5.00 5.00 5. 00 5.00 5.00
Y R IR A Mineral mixture® 2.00 2.00 2.00 2.00 2.00 2.00
44 ZHUR AL Vitamin mixture? 1.00 1.00 1.00 1.00 1.00 1.00
WML 4E £ Microcrystalline cellulose 8. 44 8. 04 7.64 7.24 6. 84 6. 44
FLil S -BEBE 25429 Grobiotic-a 0. 00 0. 40 0. 80 1.20 1. 60 2.00
A&7 Binder 0. 50 0. 50 0. 50 0. 50 0. 50 0. 50
AL FK (50%)  Choline chloride 0.50 0.50 0.50 0.50 0.50 0.50
P4 k7 Antioxidant 0. 06 0. 06 0. 06 0. 06 0.06 0.06
411 Total 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

& 3% 2 i Nutrient composition (% dm)

M A Crude protein 51. 27 52.03 51.58 51.68 51.85 51.93
HLIE W7 Crude lipid 10.13 9.77 10.21 10. 20 9.94 10. 04
K4y Ash 9.67 9. 88 9.79 9.96 9.96 10.08
MfE Gross energy (kJ/g) 20.68 20. 77 21.07 20. 65 20.72 20. 60
FEHEL Protein/energy ratio (mg/kJ]) 24. 68 25.05 24.48 25.02 25.02 25.21

W ra. B TR KL Mineral mixture (mg/kg diet) : MgSO, + 7H, O, 3 568.0 mg; NaH,PO, « 2H, 0,
8.3 mg; CoCly,28.0 mg; ZnSO, « 7TH,0,353. 0 mg; Calactate, 15 968. 0 mg; CuSO, » 5H, 0O, 9.0 mg; KI, 7.0 mg; MnSO, * 4H,0,

KAI(SOy) 2

63. 1 mg; Na;SeO;, 1.5 mg; CsH;07Fe « 5H,0O, 1 533.0 mg; NaCl, 100. 0 mg; NaF, 4.0 mg
b 44 ZFUR A (me/ ke FED 4EE R AL38. 0 mg; 4EEEK D.13. 2 mg;oEH W 210, 0 mg; B MK - 115. 0 mg; B HR 380, 0 me; £h AR ML e
{2, 88. 0 mg; 7 4 ,368. 0 mg; MR -1030. 0 mg; AEW 2 .10. 0 mg; M2 ,20. 0 mg; 442 Bry, 1.3 mg; JJLEE,4000. 0 mg; PLIR MR -500. 0 mg
b. Vitamin mixture (mg/kg diet): Retinol acetate, 38. 0 mg; Cholecalciferol, 13. 2 mg; alpha-Tocopherol, 210. 0 mg; Thiamin, 115. 0 mg;

25 568.0 mg; KCI, 3 020.5 mg;

Riboflavin, 380. 0 mg; Pyridoxine HCl, 88. 0 mg; Pantothenic acid, 368. 0 mg; Niacin acid, 1030. 0 mg; Biotin, 10. 0 mg; Folic acid, 20. 0 mg;

Vitamin Bj2, 1.3 mg; Inositol, 4 000. 0 mg; Ascorbic acid, 500. 0 mg
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1.2 AEAE5RFER

TR0 FH #0008 1 2 )8 P K 77 R 58 3, v TR — b ok A R, KO/INEY &) A R JC R . % A IR A 1 2R A I T K
FERESE A B KGR R Geh b AT . I8 IR0 A 2 B AR SR A R g b 3R 14 d 30 T 45 0 Al 2 AR I
FREE WG Pk R A E S 15. 0540, 04g A B BE )1 BE4h i, B AL >0 6 4. BAE 3 MEE . HIMEKR 30
B A1 43 ISR T 4 € [ R T 3R B8 P (5 80cem, AR 70em) 5l K R 50em Ze 47 AR R K Wi #E 4 2 L/min 42
A B KRS 2011 48 11 A 11 H~2012 45 1 H 6 H, 331 56 d. FRE S R GIKEE 19.0£1.07C,
pH 7.8~8. 2, L i 28~30, fRIUFV 4 > 6mg/L. 2 & W AS IR A ¥ <<0. Img/L, BRI EFHMEP K (08 = 00,17
200D, MYl £0 44 5 et R 5B O B B R B . M 30min 5, N R 48 A A B9 HEK TR BRI HE L BOB0R
TR R,

1.3 RXES541E

FRIIR S 2 ARG L AE T 24 b FRAIR G L TH S FE A G A0 T IBORE ATRR IR (MLS222, 100mg/ke) - BEAL A
TAR P9 R REHKCR M. MEFE 2h ff L BEE )5 .4 000r/min B.Lr 15min, L TE WK T — 70°C vk A
DRAF T MU A AR AR AT E o SR LIS 23 B A UE L JFFJUE o B B L TSI L DRI bE o R R AR AR DR v R AT
SR RESE B R RE S A — 70°C A AR TR VKA LR A R

JHF HEEAE i 1 46 - MERR AR IR 0. S A2 B 1| 8 40 £ JIFJDEAE i T 2K T 9 10ml 8504w i 9. Sml #1v8 KR 1 A2
BRI E B 5 K f Tk B 513 153 S0 AU M. H% SO IS T 4°C 8 000r/min #5.0> 20min,
WL W PR AT T ACURAS - BT A IFRESE 30 2 T 24h 92K

1.4 WEEIRMTIE

1.4.1 A¥Mg

HWHER(WGR, %) =W, —W,) /W, X100;

P R K FR(SGR, Y% /d) = (nW, —1nW,) /d X 1005

BERDFL %/ )=F/[(W,+W,))/2Xd] X100;

TR B2 (FCR)=F/(W,—W,);

HE R (PER, %) = (W, —W,)/(FXP)X100;

JFA L (HSTL %) = W, /W, X100

JEAR HE (VST %) =W, /W, X 1005

A BE (CF, %) = W, /L X100;

G E (SR, %) =N, /N, X100

Hop WK w ik E i (o) W oI & iR E 8 (), W B FRER W o N & F oS8 1A
B (2) . d MFRFRE P oS mR A AR & &8 L i & R K, N iR 56 TF da i ik s 2 8 N
TR I 45 AR A R A
1.4.2 FHRS

Tl R E FLL 43 43 T 4R AOAC(2000) 7k, HorfK 23 10 72 24 105 °C k18 5 vk s ML 1R A FOSS

7E A A (Kjeltec™ 2100) M 5 5 KA 195 >R FH 2% EC A 42 8% 647 00 5 5 JK 3 76 S 4 v 550°C K58 3h, 2R F VL 22 .
fie R A L (PARR 6100) 1l &2 .
A3 RAMIE AR

i A S CCAT) R 0T WL 5% 43 56 6 B 32 0 5« 8 8 S Ak ) 1% AR g (T-SOD) SR 8 i 32 0 5 T 18
(MDA) K B A B R (TBA) 33l 52, A di AUk g 11 (T-AOC) Sk b 22 e e vk B B B T H R (OF +)
T PR FH AR 28 =1 B AR E o DL B0 A A FE A 32 SR F R ot 2 i 26 0 T AR 0 5 e 0 ) 0 A 0
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1.5 BUBRZEIHH

K JH SPSS 13. 0 #fF 47 B K 3R 7 22 43 #t (One-Way ANOVA) , 24 b Bl 2 [1] 22 55 i 3 (P<<0. 05) i, 1]
Duncan’s #5350 #1722 8 L0 AT . GETH Bt AP 3908 £ b5 vfiE 22 (Means = SDY IR SRR . 4 AR K R 5 4R
L - P B i A2 D0 K P 22 T8 (9 5 28 R FH Bl U 70 A %

2 HBREHW

2.1 AW m-EBEgms Ty ER)IER4E EK RN

BB 1] 885 4 0 7 0 30 30 9 1S T R (WGR) VFf 8 A2 K 8 (SGR) L IE W B2 (CF) (JIEAR L (VSD L 1) 6 3R 55
(FCR) 548 bR ¥y BE R e i fa (R A= KRB MR 47 . 3R 2 mT LU i, BE 2 TRk rb 2L 6 - 188 B 25 A T KO 1 42
B 5 BE )1 B 4 £ 1 1 TR (WGR) AR AR KR (SGR) 5% B4 A HE i 25 42 75, 1. 2 %6 1 1. 6 %6 VR 401 f 16 i
ROWG) 5 IERU LA HE 43 0 B/ T 25. 62 % 1 34. 79 % (P<C0. 05) . 45 5 A2 K R (SGR) W 43 5l #2785 T 16. 56 %
M1 21.98% (P<C0.05),5 0.4%.0. 8% Fl 2. 0Y0 4l AH HL & A B 3% 22 5% (P>>0.05) . B 51| 8 &) p 5 3 %
(DFD) Bifi 2 T Ak v Ll -1 B 25 28 S0 K OF 1 T 22 1 T R 3, 2 00 VR A i 4 12 6 3 v T AR AI4H L0, 406..0. 8%
L 22040 (P<<0. 05) {H 5 1. 6 Yo Z AN A 3 25 5 (P=>0. 05) . 1kt = B (FCR) fifi %5 1) e} v 20 il - B
25 JCHS N K B T RS T R, Hoh 0.4%6.0.8% 1. 2% F 1. 6% W E AL T RA 4L (P <
0. 05) , HoAth #5240 2Z 18] J¢ i 3 25 5 (P=>0. 05) . R [ 02 280 3 i 45 ) ek 2L o) -8 B 25 25 T8 W /K8 1 7 v 2
TR FRER S o 1.6 2041 W 3w TRERRAL 48/ T 3326 (P<C0. 05) , Hifth 4541 JC i % 22 5+ (P>0. 05) ,
B0 1] 8% ¢ e %) S it I 2 Ak L TR R 25 2B DT K I T R R B TR AR A 4, 0. 820,120, 1. 6 %
2.0 00 AL N0 B f 35 T3 REALR 0. 4 %041 . 2 BE | 8 &y £ 119 JUE 0 Eb 4R EE 35 S 22 Bk o 2L o - B 25
A TCIK - B S 4% 2H =2 [R] 4T i 3 25 ¢ (P=>0. 05)

F2 ARSIV R BEHETKENERIKHEEKEETMARMTALROZ N

Table 2 Effects of dietary dairy-yeast prebiotic levels on growth performance and feed utilization of juvenile P. stellatus

e L ] -1 B 25 2R JC 7K P Dietary dairy-yeast prebiotic level
i H Items

0 0.40% 0.80% 1.20% 1.60% 2.00%

WiAE IBW(g) 15.0540.03 15.0440. 01 15.0640. 04 15.0740. 01 15.0340. 01 15.0340. 01
KikE FBW(g) 33.50=1. 03" 35.8141. 2420 36,5041, 95% 38,3642, 230 39,8842, 240 36,0722, 602
HMER WG%) 122.6346.68"  138.098.55"%  142.33411.86% 154, 0614.36" 165.30=14.92" 140.0017. 42
HEAEKZER SGR(Y /D) 1.48-+0. 05" 1.61+0.06% 1.63+0. 09 1.724+0. 10 1.80+0. 10" 1.62+0. 13
% DFI(%/d 1.1320. 042 1.1420. 022 1.14740. 03" 1.1540. 03" 1.202£0. 01 1.2420.05b
rkZ¥ FCR 0.8620.07" 0.7540. 017 0. 7640, 03 0.7540. 03 0.7120. 03¢ 0. 7820, 047
HAEMZE PER(Y%) 2. 2640, 20° 2.5540.01 2.5640. 112 2.5740. 12 2.68+0. 11" 2. 4640, 147
A CFCY%0) 2.4540. 08" 2.4140.21% 2.7240.11° 2.7240.07" 2.814+0. 11" 2.7340.05"
BEAR L VSICY) 5.440.48 5.3140.49 5.3440.16 5.0640.58 5.8440.11 5.4240. 22
AL HIS(Y) 2.69+0. 26 2.63+0.21 2.52+0.15 2.5340.23 2.834+0.03 2.63+0.12

FEWE % SR(%) 100 98.894+1.92 97.784+1.92 97.78+1.92 97.78=43. 84 100

T« R PR ULV 06 AR 22 KO8 (n=3) , [RIAT BB G A [R] 1 b 98 305 1) 360 28 53 | 3% (P<<0. 05)

Notes: Values (Means®S. D.) (n=3) in the same row with different superscripts are significantly different (P<Z0. 05)

) p) v 2L hi] -T2 T KO R AR HE (X0 R A KR S PR R (YY) PR 0 |1 43 B, 75 381 il £ =0 5
FRY= —0.152 1X240.402 1 X+ 1.466 7,R*= 0.801 2, 1. mh&enr LAFE o, 24458 P 2L 4 b -2 L
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4 IR 1. 32 0 I B BE 1| 4 0 3R A e KRB AR K&, PR TEAR B SRR T L W R AR B 15. 05+

0. Odg B B IE )11 8 4y 11 34T S A A A ORI 4Dk v 2L o -1 B 45 2 T B e 5 8 4 1. 32040,

22 ANmBEmdTNER)IKYHENFTRELENHZID

L - RE 25 AR e R 1| B &)y £ i T b
SRR ST W2 3., R 3 AT AE R B
8% 4y 10 1) TC G AL o S L ) - T RE 25 AR OT RE
25 5w Hl i bR ke bR 1220010 6% AN
2.0 Y0 41 B2 51| 8 &)y £ 1l 35 b 3 Ak Al (CAT)
TWETEE R S TR 0. 4% A 0. 8% 4 (P
0.05), B PG il i 2L i vt - B 25 A2 JT K
S ) R R LB 1] K 4 A 3 PR EE SR Ak B A
fit} (T-SOD) (1 1% P 2 [ TF ka4, IF 7 1. 6 0 4l ik
KA1 6% 2. 000 4H 5 JEREZH AN 0. 4 %0 4
A EEE PR i 2 B2 w3 (P<<0. 05) , Hifth 4% 4 = 1Al ¢
BEZEF(P>0.05), 2B 8L ME h i —

KR KR
e
=N W RN 0O N

X=1.32

Specific growth rate(%/d)

=

0.5 1

1.5 2 2.5

TR o L ) R 25 AE TR

Dictary dairy-yeast prebiotic levels(%)

Y=-0.152 1X°+0.402 1.X+1.466 7
R'=0.8012

AT /”H\%

B FLA -1 R 25 A oo B BE ] 6 4 e R s 2R KR 5
Fig. 1 Effect of dietary GroBiotic-A levels on special

growth rate (SCR) of juvenile P. stellatus

i (MDA) & 5t B 2 1} b 2L ) - BF 25 A2 D0 KO- T B Wi B AL, b S A S R R F | T 1. 2%,
L. 6% 2. 02620 (P<C0.05) , [AlHf 0. 4 Y0 Bl 3 F 2. 0% 4L (P<C0.05), Hifth & 41 2 0] o I # 2% 7 (P>
0.05), BB &l fo i 7 vh P A P B H B SETE 1E (O ) 5 R AL EE J1 (T-AOC) ¥ bt 2 1) ket b 2L 1
dn-TERE 35 A JCKOF I T R LT . 2 %0 41 R Bt R R BH S TG g (R SR A 2 AR B 2 T (P<Z0. 05) , Hofth
A Z A TC i 2 25 5 (P>>0. 05) 52 0 4 19 S PT A AL BE ) 22 10 25 i T 36 41 .0. 406.,0. 80 F1 1. 206, o Sl 4t i 1
54.35% ,48.80% .38. 16 % F1 33.89% (P<C0.05) . A X F 1. 6 W 41 #2857 13.59% . (A PN 41 = i) 2% 5 R I &

(P>0.05),

®3 AN RBEHETAENER)IG4ENFRALE

) % i

Table 3 Effect of dietary dairy-yeast prebiotic level on antioxidant capacity in serum of juvenile P. stellatus

e L ] -1 B 25 2k JC 7K S Dietary dairy-yeast prebiotic level

i H Ttems

0 0.40% 0.80% 1.20% 1.60% 2.00%
i A AL A

+ a +0 31a +0 148 + b 100 47b + b
CATCU /by 0.8140.19 0.86-0. 31 0.8740. 14 1.70-0. 06 1.40£0. 47 1.69-£0. 03
L AE AL P 8 A Tl -

88.37+2.71*  89.03%3.77%  93.57+3.05%  93.94=4,77%  96.14%1,96"  95.51%5. 1"

ToSOD(U /mb) 2.71 3.77 3.05 1,77 1.96 5.5145.1
W RE 65.2046.97¢ 55,2876, 8be 145.7842. 06 33,564,870  29.5343, 96" 24,1841, 81"
MDA (nmol/ml) =0 =0 = = = -
O A - ¥
?}IgsaféE%;quthgﬁﬁﬂt 170. 7351, 47¢  172.36-20.81%  179. 7453, 25%  175.88-£14, 720  182.79-1, 64  188. 4810, 55
AL B
BALALLRE 5.6340. 40 5.8440.71° 6.2940. 48" 6.4940. 55 7.65+0. 61 8,690, 72

T-AOC (U/mD

T R P B DLV 208 A v 22 ROR (n=3) , [RIAT BB G AN [ 1 b 98 507 11 300 28 5 W 3% (P<<0. 05)

Notes: Values (Means+S.D.) (n=3) in the same row with different superscripts are significantly different (P<C0. 05)

2.3 AAmEBERETNERIKHEHERELENHEIN

LA - B i A T B )1 S 4 £ JEFTUE BT A RE ) B2 i DL 40 3R 4 B o L A TS ARDRL HR S i L
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il T B 25 A 0 B S0 R R B | 8k &y £0 T E R B SR RE . B TC A TRDRE R 2L SRR 25 AR T KT B
o, LB B R CAT 36 2 LIS A A2 mEA R EXES. L2% M 1.6 %418 T-SOD i /1
BB E R TEMA, b S AUz M ZR AR E . T-AOC FEFLHI fh-BE 35 A T K F T s 2 B 2%
YR E e 2 V0 L S SRR 4L L0, 400 1 0. 8 Y0 41 AH L S 3 48 = T 2 B )1 B &y £ JHF I 1) ST EAR R T L A B =
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Table 4 Effect of dietary dairy-yeast prebiotics levels on antioxidant capacity in liver of juvenile P. stellatus

) A6k ] -1 B 25 42 J6 7K F Dietary dairy-yeast prebiotics level

Iji H Ttems
0 0.40% 0.80% 1.20% 1.60% 2.00%

i A AL A - _

3,59+ 3,77+ 5.64-1. 6/ +1. 1/ 4+ +1.35
CAT(U /mg prot ) 3.59-0.17 3.77-0.56 5.64+1. 64 5.11+1. 14 5.84-+2.89 5.27+1.35
¥4 LA W I Ak
AL AL Rl 86.26-£15.71¢  92.44=+7.78% 108.71410.29® 111.50414.34> 110.21+5.79>  103.49+8. 85
T-SOD (U/mg prot )
e , . W L W , , B

3.9940. 41¢ 3.8440. 610 3.4140. 410 3.2240,27¢ 3.0040. 32¢ 3.1940. 08
MDA (nmol/mg prot )
e e L
IR 0.72-40. 03¢ 0.7440. 10" 0.76+0. 03 0.84+0. 11 0.990. 08" 1.010. 03"

T-AOC (U/mg prot )

TE 3R PRUE DL 3 8 A5 0 22 3208 (n=3) ., A AT BOMELAS AN [8] b B 9 S5 B 31 m 28 5 i 25 (P<<0. 05)

Notes: Values (Means®S. D.) (n=3) in the same row with different superscripts are significantly different (P<0.05)
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