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it ZHENG 45 )y ik, R s i
A 7 K R 2R E R e i (AL Agilent
1200, 434 TSK G2000, 3% K 220 nm) , % F ik
PRI (MW 29000) (il (5,38 C(MW12400) 4l
JIKEE (MW6S1L. 44) A4 H K K I (MW
1046.18) A H K (MW 307.32) . L&A W%-L &,
MR- R MR (MW189) FlIH &R (MW7T5. 07) b
i AEARUE R, DA 20 /K it 26 G 20 1
4347 2h 25 000 ~10 000 u,0.2% ;2 000 ~5 000 u,
1.14% ;1 000 ~2 000 u,5.21% ;5 00 ~1 000 u,
21.34% ;200 ~ 500 u, 56. 64% ; 100 ~ 200 u,
3.66% ; <100 u,11.82% ,

1.2 SEIRfR#Y

ARSLEG Ltk Y E A (M, EREA
By Ok ) S R, DA A IR TR, AR 3
PSR SERERYIRDRL (R 1) o BASY 30% £k i) Bk
Al ERDRE R0 B, TRIFR Co A oK1 K2R
FUR AN o b R B AR DRk b 15% 1Y k3 (2
10% tak3 8 H ) , IR 0. 8% Ft AR IR il JiL 5 —
s i)k, B e 4B 2 1 iR v S AR B R
T8 FR A HT (high plant protein diet with taurine)
DA HT S BE A, 4k 2255 AR o3 17K i (1. 85 B
A HT kL 7% toky (29 5% b EE) 155
5 P SC G 1A R, T FR HTPH (high plant protein
diet with taurine and fish protein hydrolysate) , Ff
A J5UEDR i 80 H 0, 4% BRARDEIEC Ty (2 1) K it
RHEA T BRI 3 mm AYAEEL, T 55 CHEAS
H12 h BT RIEIRAT T - 20 CukA A
1.3 SLEdEE

SCHG A A B AR A ST (4. 16 £0.01) g
M RZE L), d G T X R A PR W]
fefth o SEBITRAHT, SOk s I SL 00 RN 7
PP {6 H 3V R BRI o IR B S B E = NI K
(7K, A 5 L/min) F258 RGN AT, FRIHES
KRR 120 L 3% B 40 AR , % 58 FH K
GIEK, =N ARG, S 78, Kl (14 +
0.5)C,%EE&EHT 7 mg/L, 3L 30 £0. 5, pH
7.5 ~8.0, ARSI, 458 24 h, JEEER
NI ] A et ELASR IO 1 OR 35 BE 4y #, B
G FEULMHCAE 12 S BEES AR A (3 AL B,
B4 DEE) B 25 R, BRI SR
TR IR (6:30 F1 16:30) , F% 58 J& #1112
JH

F1 ABBEHTSUFEAER
Tab.1 Formulation and chemical composition

of the experimental diets %
Tk Ak 2

dietary treatments

C HT HTPH
30.00 15.00 8.00
16.00 24.00 24.00
FKE B com protein 8.00 12.00 12.00
ek wheat gluten 12.00 18.00 18.00
K43 Tk fi# £ 25 1 fish protein hydrolysate 0 0 6.20

JEBL/ % ingredient

£ 83! fish meal

7 ¥ soybean meal

/INFZ H} wheat meal 16.50 11.50 11.80
£i13H fish oil 7.50 8.70 9.20
BN lecithin 1.00 1.00 1.00
Y Z IR A )% vitamin premix 1.50 1.50 1.50
f}%ﬁﬁ(r‘té%z mineral premix 1.50 1.50 1.50
SALRRTR choline chloride 2.00 2.00 2.00
IR — 455 Ca(H, PO, ), 2.00 2.00 2.00
Yk & C vitamin C 0.50 0.50 0.50
L2 2 L-lysine 0.80 0.80 0.80
D/L-E % D/L-methionine 0.40 0.40 0.40
LK% 2 L-arginine 0.30 0.30 0.30
- R taurine 0 0.80 0.80
JF total 100 100 100

J5 43 #T proximate composition
AR taurine

HIZE [ crude protein

HUIE I crude lipid

L. S RLTRIN F1 75 8- LIRS 75 S8 69%
LR 11,89 LI s 51414 S0% MU 11, 1% MUK . 2. btk %
AW (mg or g/kg diet) : 4EAZK B, 25 mg; 44K B,, 45 mg;
R Bg, 20 mg; HEER By, 0.1 mg; ZEAR Ky, 10 mg; AL
fi, 800 mg; JZ/2, 60 mg; MMM, 200 mg; AHR, 20 mg; AWK,
1.2 mg; 4 A, 32 mg; 442 Dy, 5 mg; 44K E, 120 mg;
WHy, 13.67 go 3. W BIR G (mg or g/kg diet) : MgSO, -
7H,0, 1200 mg; CuSO, - 5H,0, 10 mg; ZnSO, - H,0, 50 mg;
FeSO, - H,0, 80 mg; MnSO, - H,0, 45 mg; CoCl, - 6H,0
(1% ), 50 mg; NaSeSO; - 5H,0 (1% ), 20mg; Ca(lO;), -
6H,0 (1% ), 60 mg; #fiH, 13.485 ¢,

Note: 1. Fishmeal and soybean meal were purchased from Qingdao

Great Seven Bio-Tech Co., Lid..

0.28 0.89 0.90
50.17 50.87 50.83
11.29 11.23 11.27

Fishmeal contained 69% crude
protein and 8% crude lipid, and soybean meal contained 50% crude
protein and 1% crude lipid. 2. Vitamin premix ( mg or g/kg diet) :
thiamin 25 mg; riboflavin, 45 mg; pyridoxine HCl, 20 mg; vitamin
B,, 0.1 mg; vitamin K;, 10 mg; inositol, 800 mg; pantothenic
acid, 60 mg; niacin, 200 mg; folic acid, 20 mg; biotin, 1.2 mg;
retinol acetate, 32 mg; cholecalciferol, 5 mg; alpha-tocopherol, 120
mg; wheat middling, 13.67 g. 3. Mineral premix ( mg or g/kg diet) :
MgSO, - 7H,0, 1200 mg; CuSO, - 5H,0, 10 mg; ZnSO, - H,0,
50 mg; FeSO, - H,0, 80 mg; MnSO, - H,0, 45 mg; CoCl, -
6H,0 (1% ), 50 mg; NaSeSO; - 5H,0 (1% ), 20 mg; Ca(10;),
+6H,0 (1% ), 60 mg; zoelite, 13.485 g.
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25 %

1.4 FmRERKEN 5

SLER AT 4 24 h, FEARBEDLI 3
TRAET —20 C T iRRE N KoK 3 53 # s B4R 05
SRREPLEL 3 R fh, 27 ‘54 AN 1 mL {15945, N2
BB DKL, 10V A o B RO S w
bR, EIREELS 2 h J54 CHEELS 4 ~6 h; 836 x
g,4 C B0 10 min R MG H, - 80 CIRFE&
Mo WGBS, BUILA JHRE Ky JiE T B 10 S
e WL A3 43 B, AR DR AE T - 80 “C 45

TEDEL RN ARRE G R 105 CHE T R IHE @t
KAWL E Ky Fr it R LR K RS I &
AR DA R I 5 DR B 7 2 o R ) 45
FHEEEIN 2 o rh e B R M 0 0 0 2 75 >R FH 44
P EEELH VOED) : VIR ED) =2:1 MIRB K
I, 1. 6% 1 CaCl, B2, BAR T, B FE
fn 2 APAT o T R AR ) TR T Y
TR I o 3 I R R B S IR
8 P L[] S R AU % B R AR I [ Ry i,
PRZH LR A 17 R & 20 % 77 12: 2% MOURENTE
S SRR (GS, HP6890, USA) J:RY ek
i
1.5 BEIHTESSIT

JEH BE 5 E5 b N 4 By 1552 X an
T

C,=W/L’ x100 (1)

Hy (%) =W, /W %100 (2)

Vi (% ) =Wy/W x 100 (3)
K. Cp WIETEEE s Ho AR L s Vi MR L s W
RARIR TR () s L AR (em) s W, S JFIER
FaiE(g) s Wy AW (g) -

JH SPSS 16. 0 Ge i {4 %k 52 50 25 4k 3 B s
HEAT LR 3R 5 22 53 Bt (ANOVA) | X AN [m] 4k B 22
[ AFTE B35 22 57 (P <0.05) I, >R ] Tukey ¥4 i
Tr¥AR 2 E I, A BUE - E + bR iR
TR,

2 4

2.1 SHEVEARANMTFERREZEAKED
KR ZESASRG & 2K

2.1.1 RO R AR DT 3 i SR IR S8 bR i 5
M)

I 2 AT, SRR 7 5 i M e AR AR PR B
HAEXRYL(C) HT 44 K% HTPH H#EREA W&t
25 B, 5XTRELIAH L, HTPH 41 8 R T
iR PR & i (P <0.01) . SxfREZHAH L, HT
2 Je HTPH HHR B 24 Fh iy 1 ik o & i (H 2
kKo & AE HT 4 &% HTPH 48] 354 W&t

5o HT AL B 3 % T HTPH bR (P <
0.05) . T A L 7EXT BEZH 5 HT 21 2 [a] DL Kt
M5 HTPH 2 [ %A &2 R (P >
0.05) .

*2 SEMEABTRIMEEBREKBEEANKXETEEERSERFAEERATM(n=4)
Tab.2 Effects of taurine and fish protein hydrolysate in high plant protein

diets on the lipid content and physical indices of turbot(n =4)

=2 Kb FH treatments »
parameters C HT HTPH
fa A f8Hi/ (% T ) whole-body lipid 16.52 +1.09 16.83 £0.48 15.69 +0.41 0.546
fafkH R/ (% T ) neutral lipid 16.23 +0.92° 14.84 +0.45% 13.46 +0.30" 0.024
ta AR/ (% T 5 ) polar lipid 2.73 +0.36 1.99 £0.18 2.24 £0.12 0.113
fa 147K 43/ % whole-body moisture 74.59 £0.26" 75.90 £0.38° 76.37 £0.26" 0.007
JEH# EE condition factor 1.85+0.05 1.86 +0.03 1.82+0.03 0. 644
JF{A L hepatosomatic index 2.25+0.16™ 2.52+0.20" 1.80 £0.05" 0.049
WEAA L viscerosomatic index 5.65 +0.20 4.81+1.14 5.64 £0.27 0.671

TE : Al —A7 HR AT R _EAR 5 B A B () TG 2 F 4k 22 5 (P >0.05) o 383 - 10 [l

Note: Values in the same column with the same superscripts are not significantly different (P >0.05). The same in fig. 3 - 10.

2.1.2 X RSESEIEAS 5 & = )52
Ei%tRELH A Fe, HT 2 J% HTPH Ab P 4H 5 2%
REAR T FFAERG W5 2 2 M PR & /= (P <0.01)

http: //www. shhydxxb. com
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®3 SEVEARAMPEEREEEFKBYNKESIFHEERSENRNIE(n=4, %EH)
Tab.3 Effects of taurine and fish protein hydrolysate in high plant protein

diets on the liver lipid compositions of turbot(n =4, % wet weight)

eIty AbFE treatments »
parameters C HT HTPH
HFHERG 7 liver lipid 10.02 +0.24*° 8.53 +0.20" 7.59 +0.43" 0.005
JFFRE AR PRI liver neutral Tipid 7.97 £0.15° 6.69 +0.48" 5.76 +0.43" 0.006
HFHER A Rg liver polar lipid 2.05 +£0.21 1.93 +0.25 1.83+0.12 0.673

2.1.3  XERZEHENLIA ARG 7 L 052 0

HTPH Zb 325 i LA IR 105 25 0 35 AR 1 X0 B
U HT 41 (P <0.05), W34 ,{H HT 41 K %f B4
ZIAEA BEMEZS (P >0.05), HTPH 432
(4 L PR A i I R I T R AL (P <

0.05),1H HT 244 J X B2 Z [0] DA M HT 21 5
HTPH 2 Z [B) 3% W EH M5 (P >0.05), L
PR PE G & B 7E 45 Ab TR AL () A T Tk 2 R
(P>0.05).

x4 SEVEAAMDSBERREEAKBYNXESNAEHSENTZME(n=4, %TE)
Tab.4 Effects of taurine and fish protein hydrolysate in high plant protein

diets on the muscle lipid compositions of turbot(n =4, %dry weight)

EE 7N AbFR treatments o
parameters C HT HTPH
WLA I muscle lipid 9.99 +0.22° 10. 14 £0. 26" 8.83 +0.31" 0.013
LA Fr RS muscle neutral lipid 5.36 +0.41 5.88 +0.63 6.06 +0.32 0.576
WA B RS muscle polar lipid 4.63 £0.45° 4.25 £0.50® 2.78 £0.18" 0.024

2. 1.4 RPIEEEE AR 5 5 AR
e B A ek A R R K R )
(AR RS B A BRI 07 5 4 L v PR 5 B A

PERR & B 7 R R R (P > 0.05) , L
x5,

RS SEVEARAMPEEBREEEAKBUNAETSNHEERSENRNE(n=4, %EEH)
Tab.5 Effects of taurine and fish protein hydrolysate in high plant protein

diets on the gut lipid compositions of turbot(n =4, % wet weight)

Eity AbFE treatments »
parameters C HT HTPH
PR IT gut lipid 16.05 £6.57 13.82+1.84 13.01 £2.62 0.818
PUHE AR RE gut neutral lipid 10.53 +0.61 9.84 +1.18 8.29 £1.09 0.444
PRER PG gut polar lipid 5.52 £3.96 3.98 £0.82 4.73 £1.55 0.848

2.1.5 X REEGE L IR B R

HTPH 2 Jfil 3 Hh = ER Y & i B I T X R
HHT H (P <0.01,3 6) , {H 2 1 i H il =
XTI e HT i A B &R (P >
0.05) . L7 JIF [ e K 1t 375 41 2% 32 i 2 1 O s e
2 DALk B ) 1) 5 3 Tl = RS,
LT 70 %85 85 iR R 11 I [ s 45 ) Ak ) A
BEMZER(P>0.05),

2.2 SHEYEARABPFEREEEQKED
XF K 2= 6T B B B4 28 R Y 22 M1
2.2.1  XFREEBEAAR R 5 R L AR 52
XA 4 fa g i R 41 Rk Ui, HTPH 41
C18:3n-6 7 5t & i T X B4l & HT 41 (P <
0.01), L3 7,1 HT 4119 C20: 1n-9 & & B E 1K
FHAWPLL (P <0.01), C20:4n-6 75 5 7EX} B
41 \HT 41  HTPH 41K K B E AL (P <0.01),
C22:6n -3 &1 HTPH 41 3% F HT 41 )2 %)
ML (P <0.01) . XJHEALHY n-3/n-6 JIg iR LL 151]

http: //www. shhydxxb. com



704 Eo W W R E % 25 %
BEFT HT 41 % HTPH 41,
*6 SHEUERAMNTFEBRREEA/KEYINXEFNFRESEMNZM(n=4)
Tab.6 Effects of taurine and fish protein hydrolysate in high plant protein
diets on the serum lipid compositions of turbot(n =4) mmol/L
L AL FH treatments p
parameters C HT HTPH
it 75 H i =1if Serumtriglyceride 4.06 £0.34" 3.68 +0.49° 1.42+0.35" 0.007
1liL 3% /I [& B Serum cholesterol 3.75 £0.45" 3.92+0.23° 2.50+0.21" 0.021
1fiL i HDL-CSerum HDL-C 1.41 £0.07 1.69 +0.20 1.21 £0.15 0.111
If.7% LDL-CSerum LDL-C 2.34 +0.23* 2.11 £0.23* 1.30 +0.10" 0.009

{E . HDL-C. 7% BENG &5 FHH [ B% ;. LDL-C. % B2 o 3 AH [ e

Note; HDL-C. High density lipoprotein cholesterol ; 3LDL-C. Low density lipoprotein cholesterol.

*x7 SEYVERAMPTSEEBRREEAKEYNAXETL &AM (n =4, % 2EHER)
Tab.7 Effects of taurine and fish protein hydrolysate in high plant protein

diets on the whole body fatty acid profiles of turbot(n =4, %total fatty acids)

HEH):T M{ fatty acid c LI‘IE treatments o P
C14:0 3.77 £0.05 3.40 £0.09 3.54 +0.15 0.059
C16:0 22.27 £0.30 21.52+1.20 20.93 £0.58 0.564
C18:0 3.33+£0.08 3.43 £0. 14 3.63+0.15 0.291
> SFA 29.37 +0.32 28.35+1.14 28.10 +0.41 0.504
C 18:1n9 19.98 +0.50 20.56 +0.81 21.80 +£0.92 0.291
C20:1n9 2.84 £0.03° 2.70 £0.01" 2.85+0.02% 0.007
> MUFA 22.82 +£0.52 23.18 1. 15 24.65 £0.91 0.321
C 18:2n-6 12.96 £0.62 15.28 +1.16 14.57 £0.79 0.222
C 18:3n-6 1.76 £0.05" 1.79 £0.03* 2.19 £0. 14* 0.007
C 20:4n-6 8.10 £0.07* 7.41 £0.11° 7.03 £0.03° 0.000
> n-6 22.82 +£0.58 24.79 £1.47 23.79 £0.69 0.362
C 18:3n-3 1.38 £0.06 1.10 £0.15 1.41 £0.06 0.137
C 20:5n-3 2.11 £0.12 2.09 £0.18 2.07 £0.17 0.988
C22:5n3 1.91 £0.25 1.52£0.20 1.57£0.23 0.446
C22:6n-3 12.07 £0.17¢ 11.83 +£0.17° 11.11 £0.06" 0.009
>n-3 17.45 £0.28 16.53 +£0.34 16.16 £0.45 0.076
> n-3/Yn-6 0.77 £0.01* 0.67 £0.03" 0.68 £0.01" 0.012
> n-3 LC-PUFA 16.08 +0.24 15.43 £0.32 14.75 £0.40 0.058

TE: SFAMEFIIRIITR ; MUFA. AR s X n-6. n-6 RIUANEHNENEL; Zn-3. 03 RIVUNEFNRITR. %8 - 10 [Fit,

Note: SFA. saturated fatty acid; MUFA. monounsaturated fatty acid; Y n-6. n-6 unsaturated fatty acid; ¥ n-3. n-3 unsaturated fatty acid. The

same in fig. 8 —10.

2.2.2 XREEBY LN MR AL R

X FIVE A 7 R oA i, X RR AL CI8 : In-7
€20: 1n-9.,€22: 5n-3 &t S n-3/n-6 {H 1.3 & T
HT 41 Jz HTPH 41(P <0.05) , L3 8, 1M} C18:
2n-6 C18:3n-3 Jo n-6 FR B lig R 2 2 0] 4k 4 K
F HT 41 J2 HTPH 41, HTPH 41y C22: 6n-3 % n-
3 RIVRBEZ AR TR B Bt KT x) R Al
(P <0.05) ,{H HTPH 15 HT 412 ] &% HT 4145 %}
SRALZ 1) By k2253 (P >0.05)

http: //www. shhydxxb. com

2.2.3  XFREEELHILA NG I R LB 5
S HLPAL B 15 e 15, HTPH 41 C14:0,C16:0 .
TOFIIE AR & 2 ) C18:3n-6 & i i 2% & 1 X B
41 % HT 41,1 n-3 IRIHIR & i M n-3 KeE LR
M AR TR & & I T X AR 2 HT 4 (P <
0.05), .79, JULA C18:2n-6 J% C20:4n-6 &5 Ht
TEXTHRL] HT 41 &% HTPH 41K K B2 e (P <
0.01) . WLA C20: 1n-9 %4 & &% n-3/n-6 IR Lt
BFiAE HTPH 41 {5 21K F %) BR 41, 1 n-6 R 51 I Wi
RN T IR, R4 C20: 503 A
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TRIASE A R AT AR 5 I 705

R T AP A

*8

BEMERAM RS ERE S E QKB K EAT RS ERA MK R0 (n =4, % SAERER)

Tab.8 Effects of taurine and fish protein hydrolysate in high plant protein
diets on the liver fatty acid profiles of turbot(n =4, %total fatty acids)

KbFH treatments

NEWITR fatty acid C °T HTPH P
C14:0 4.60 +0.21 4.37 +0.30 4.45 +0.21 0.790
C16:0 12.40 £0.78 12.89 1. 10 13.16 £0.27 0.720
C18:0 3.41 £0.42 2.27 £0.03 2.76 +0.65 0.397
S SFA 20.41 £0.80 19.53 +1.43 20.37 £0.23 0.732
C 16: 1n-7 6.65 +0.33 6.82 +0.20 6.77 £0.30 0.929
C18:1n9 23.33£1.53 20.00 £0.63 21.71+1.78 0.431
C 18: 1n-7 4.17 £0.09* 3.63 +0.01" 3.59 +0. 14" 0.022
C20:1n9 2.34 +0.28" 1.31 +£0.03" 1.42 +0.15% 0.034
S MUFA 36.49 £1.57 31.76 +0.44 33.50 +1.74 0.207
C 18:2n6 14.09 =1.19" 22.60 £0.86° 21.80 +1.26° 0.007
C 20:4n-6 0.78 £0.08 0.87 +0. 14 0.80 +0.04 0.787
Sn6 14.87 £1.27° 23.46 +1.00° 22.60 +1.24° 0.008
C 18:3n-3 1.39 £0.15" 2.08 +0.02° 2.07 £0.16™ 0.029
€ 20:5n-3 4.99 +0.57 6.04 +0.21 5.18 +0.29 0.332
C22:5n3 3.73 +0.08" 1.94 0. 18" 1.81 0. 10" 0. 000
C 22:6n-3 9.32 +0.40° 8.40 +0.55% 7.34 +0.30" 0.036
Y n-3 19.43 +1.06 18.46 £0.97 16.41 £0.13 0.089
Yn-3/3n6 1.31 £0.04° 0.79 +0.07" 0.73 +0.04" 0. 000
3 n-3 LC-PUFA 18.04 +0.91° 16.38 +0.94% 14.33 +0.14° 0.031

x99 SHEMERANPSFEEBRREEAKEN XEFAAREREARNZNE (2 =4, %ABHER)

Tab.9 Effects of taurine and fish protein hydrolysate in high plant protein
diets on the muscle fatty acid profiles of turbot(r =4, %total fatty acids)

" 2 . AbH treatments
E7HR fatty acid C i HTPH P
C14:0 2.76 £0.22" 2.36 £0.16" 3.66 £0.22° 0.015
C16:0 20.14 +0.19" 19.70 +0.19" 23.38 +0.49° 0. 000
C18:0 3.97 £0.06 3.81 £0.06 4.07 £0.04 0.074
Y SFA 26.87 +0.46" 25.87 +0.14" 31.12 +0.67° 0. 000
C 18:1n9 19.87 +0.30 19.06 0. 31 20.36 +0.21 0.074
C 20: 1n9 2.51 £0.06" 2.32 £0.09% 2.10 £0.09" 0.040
Y MUFA 22.38 +0.35 21.38 +0.33 22.47 +0.30 0.116
C 18:2n-6 12.57 +0.42°¢ 14.55 £0.37" 16.68 +0.22° 0.001
C 18:3n6 1.73 £0.05" 1.88 £0.06% 2.03 £0.02° 0.037
C 20:4n-6 7.59 £0. 05" 7.24 £0.07" 6.14 £0.09¢ 0. 000
S n-6 21.90 +0.49" 23.67 +0.41% 24.85 +0.28° 0.011
C 18:3n-3 1.05 £0.08 0.95+0.13 1.13 £0.02 0.560
C 20:5n-3 1.18 £0.10 1.09 £0.14 0.92 £0.29 0.575
C 22:5n-3 2.97 +0.09° 2.31+0.11" 1.84 +0.16" 0.001
C 22:6n-3 16.73 +1.20 17.33 £1.28 12.29 +0.12 0.089
Y n-3 21.93 +1.07° 21.67 +1.14° 16.18 +0.60" 0.032
S n-3/Yn-6 1.01 £0. 07" 0.92 £0.06* 0.65 +0.02" 0.033
Y n-3 LC-PUFA 20.88 +1.15° 20.72 +1.25° 15.05 +0. 58" 0.040

2.2.4  XPRZEGT iz 8RR TR LY

XTIE R TRk 13, C14: 0 5 HT 2 & 351K
(P<0.05), L3 10, HTPH 419 lziE
M HT 4 (P <

XTI
C18: 2n-6

o T

M

U

0.01) ,{HH: C18:3n-6 % C20: 1n9 & RN T EE
F HT 41 (P <0.05), HT 41 C18:3n-3 & i
FART XS B4 K HTPH 2 (P <0.05) , €22:5n-3
FEX A4 CHT 20 % HTPH 414K UK 55 2 %% (P <
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0.01),ifij €22:6n-3 .n-3 RIUGHIIL K n-3 KEE  WERE R E & TX A (P <0.05) . HT 4/

ZAE AR 7R & e WIAE HT 21 35 = T X R
J HTPH 40 (P <0.01) , HTPH 21 n-6 &%)

*10

SENEAANPEERREEE B KBYITKE I ERRERER

n-3/n-6 &R L .3 & T HTPH 4.,

IR (n =4, % EREHER)

Tab.10 Effects of taurine and fish protein hydrolysate in high plant protein

diets on the intestine fatty acid profiles of turbot(rn =4, %total fatty acids)

. . AL FE treatments
NG Wiz fatty acid COd AL T HTPH P
C14:0 2.57 £0.24° 1.54 +0.21" 2.1920.11% 0.019
C16:0 18.91 £0.11 19.10 £0.59 19.12 £0.57 0.937
C18:0 4.07 £0.09 4.04 £0.03 4.07 £0.05 0.941
S SFA 25.54 £0.15 24.68 +0.80 25.39 £0.55 0.508
C18:1n9 20.33 £0.43 20.20 +0. 14 20.36 £0.25 0.941
C20:1n9 2.64 +0.16™ 2.07 +£0.20" 2.76 +0.07° 0.027
Y MUFA 22.97 £0.50 22.27 £0.07 23.12 £0.22 0.281
C 18:2n6 11.88 +0.41" 12.60 +0.81" 14.91 £0.20° 0.004
C 18:3n6 1.46 £0.05% 1.32 +0.08" 1.67 £0.09* 0.034
C 20:4n-6 5.94 £0.31 5.47 £0.08 5.18 +£0.12 0.085
Tn6 19.27 £0.73" 19.39 +0. 89 21.76 +0.27° 0.037
C 18:3n3 0.75 £0.09* 0.42 +0.05" 0.78 +0.07* 0.025
€ 20:5n-3 2.16 £0.21 1.64 +0.26 1.89+0.16 0.273
C22:5n3 2.02 £0.08* 1.52 £0.01° 1.22 £0.07¢ 0.000
C 22:6n-3 15.79 £0.78" 20.72 £1.31° 15.43 £0.63" 0.006
Y n-3 20.72 £0.62" 24.30 £1.22° 19.33 £0.53" 0.006
S n-3/ ¥ n-6 1.08 +0.06* 1.26 £0.12* 0.89 +0.03" 0.018
Y n-3 LC-PUFA 19.97 +0.65" 23.87 +1.27° 18.54 +0.59" 0. 006
3 e RS AT R S5 RS B AR 8. CHATZIFOTIS

RIS T /K 7= 4Rk F I i 390 f F 5 e A
A B ASULE A 25 B BBt I S r 5 24 45 5 T 2 A
TF I ATk Z RGN I . AR SLIF ST 45
SR, 30 3 A v R B DR P S i B R
REEGERFIERG G 7 4 T V85V, A S A T AT
JERE IG5 B X R W, 76 Y /TS24 T,
TR R AR + A R R A 5 R AT A I
i AT AT Y 33K A3 5 AR I AR A ARG AT U B My
i B BB, eI SR T R R, 2R
TR VR 3 2 A B 7 15 £ 40 P A G A 1 1275 30
ITEGE, ESPE %85 %k 7Y v faf i 05 58 & B, 1
B R B R P RN 1 g/ kg AR AR
% 5 35 WEARG EE A 1 NG 07 2 19 L], 3 3 B R ML IA
J i ) S R A e o KIML 250 Y 5P 66 | 9 ATF
e s BRGVRL R AG) 2 R R BE A5 4% 5 RELT IR, M T 34
SR TR 4 3% , T RELYBR B 408 I 238 32 G
B E-HT R 32 7k TGRS-FF AR 17 iR cAMP-H1R it
WOIT TG D2 i 72 55 10 B W7 IR 14 480 I R Y
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A study on the regulation of lipid accumulation in juvenile turbot
( Scophthalmus maximus L. )

ZHANG Yuangin'?, ZHANG Yue’, WEI Yuliang”, XU Houguo’, ZHENG Keke*, LIANG Mengqing'’

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, Jiangsu, China; 2. Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, Shandong, China; 3. Depariment of Food Science , University
of Wisconsin-Madison, Madison 53706, USA)

Abstract; A 12-week feeding trial was conducted to investigate the effects of high plant protein diets with
taurine and fish protein hydrolysate on the lipid accumulation of juvenile turbot (initial body weight 4. 16 +
0.01 g). Three experimental diets were formulated. The control diet (C) contained 30% fishmeal. After half
of the fish meal in the control diet was replaced by plant protein sources, 0. 8% taurine was added to
formulate the second diet (HT). 7% fish meal in diet HT was further replaced with fish protein hydrolysate to
formulate the third diet (HTPH). The feeding trail was conducted in indoor flowing seawater system. Each
diet was assigned to quadruplicate groups of 25 fish. The results showed that compared to groups C and HT,
group HTPH significantly reduced the whole-body neutral lipid content and the hepatosmatic index. Compared
to the control group, groups HT and HTPH significantly increased the whole-body moisture content, but
significantly reduced the neutral and total lipid content in liver. Compared to the control group, the polar and
total lipid was significantly reduced only in group HTPH. No significant difference was observed in gut lipid
contents among dietary treatments. The contents of triglyceride and cholesterol in serum of group HTPH were
significantly lower compared to the control group. Groups HT and HTPH tend to reduce the concentration of
long chain polyunsaturated fatty acids, but increase the concentrations of C18:2n-6, C18:3n-6 and C18: 3n-
3. These results suggested that high plant protein diets supplemented with taurine reduced the lipid
accumulation in turbot liver, and further use of fish protein hydrolysate reduced the neutral and total lipid
content in whole body, liver, muscle, and serum of juvenile turbot.

Key words: turbot; high plant protein diets; taurine; fish protein hydrolysate; lipid accumulation
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