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A, KARY, 2, RER, REEY, kL, FRE

(1. ILRFRERFERZEFO,ILE HE  265500; 2. ILREBHERBESIENRR IWREEHEESBEESLE
=,I1%K HE  264006)

B OE: N THPER R RTRETE 2 % K3E 67 ( Scophthalmus maximus) 48
FAY TEACRETE 1 0 B LG A BB , 7E 6 4L SRR R 4 BRI
0(Dy) \25(Dy5) \50(Dy;) .75 (Dyg) 100( Dygy ) 1 200 ( Dy ) me/ kg 4G X , 55
B 64 d, Z5RBR:SARLESEIKAMEEASREEELR(P>
0.05) 5Dy il Doy 21 & F1 KL IR B Z K TF Dy 41(P <0.05) , Dy 4175 UKL IS Bl
BEBTF D, 41(P <0.05) , Dy A HUHLIGH: BT D, 41(P <0.05) ;D
1 Dy, 41 & AR B B R T HALA 4L (P <0.05) , Doy BEE T D,y ~
Ds 41 (P <0.05) o 42 ] 480 B 7 1 F-BEL S AR R o R 2 349 R 2 A R
5 E IR (P >0.05) ; S REAILIERI D, 41, HAL RN B
EBT Dy 4L(P<0.05) , Doy 41 H 38 = 6124 FE B B2 B 8T D, 41(P <
0.05) ; Dy, 41 B B RIS B 1 B B 53 T Dy 41(P <0.05), Dy ~ Dy 41
EEF D, A(P<0.05); S AMKHEIEEAMEBEHERELR (P>
0.05) . 4 VI (RS B E/ T Dy 41(P <0.05) ;D ~ Dy IR MG
BT Dy 41(P <0.05) ; FRH VR DB 2 66 38 Yo G 4 1 T 8.3
W (P>0.05) , FERUEALYIF . Dy ARG MA T KE BE B T RIS
41(P <0.05) ; Dy HBBIRRE BE R T Dygg 4L(P <0.05) ; D, ~ Dy BT
BEBE R T Dy Dao L (P <0.05) o 454 LAE SEBo s 5, UK i 0 50 ~ 75
mey/ kg W 2 TR WL R FRS R & ft IR LTS A 3 2 B

MRER: EEEER
Bl mEENAEE
M. BWHEE K™
i HR 75 21 5 2 AL o
AL RGHBF T W
X R 640 A Mg
TATEE AL B S i 2 R
IR, 857 RN
bEmE R B AREMAR, &
HH L EEYE M, BB
BHRGHIIRE, X
XTI K A E
HEREAE TR
BHEEXL,

KW KEHF B
F Lo g HAL
B 15 01 B R
HENES: $963.73
XEKFRERD: A

Pl R (Saccharicterpenin ) & M ILIZK BHEY)
R = 2 HRGERNREY, MrE
&, TOIRBL AR 25 i, A BOR RE , IR
ZY . BB R, REER B R R
J1 AR HUR AN LE I 38 A 25 A 55 S b AR B
PRI FRHE g — PR A= K 0 g0 e B 3R R 72 B
BB R B TOREWE R )2 W A A B
YERT, 3220 T K= Rl 19 5% 1, 5% TR #E = 3

RS HHA: 2015-01-19 f&E H#A: 2015-03-24

3 1 5 W B AT AR TR 5T, X B VDR 4
W SRR ST R R A AR
I R RE AN AL B IS TR AR, 1B B RT7E K
FEARRL R BB AT LA B Z

Jn 8 AT AL IR CE SR R B P
ERM PR R A K S ERRE AT 2. W
L, qnfer Ik 3 f 18 454 , 48 1 A AL BT 4R T
3 ey R A DR R A 4K, XoF 7K 7 IR BRI R R U

EEWE: BRI RET L BEE 01 (201205025) 5 B Z 8 AW 70k - K& YE RS FEBFRAF EFERE
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BRAEZENE ., CHEPRRY, BRI GE
k3 X i 1 41 R 54 R AT DA AR R 9 L
ARG o BEHEE P IS Y R
EHEIER T, 7T L A LR, 18
ARt R R, RHAHAERKET, NG HE
AL, 8GR E R P R B
KRBT m o A AL B, B OB R
REARH PIXG B R F , 35 B Rk m . A
T, R DA SOWE G R s K 2K B 4540 7
HHIPFFEIRIE . K22 6T ( Scophthalmus maximus )
# B B J® H ( Pleuronectiformes ), #F F}
(Scophthalmidae) ,Z5 & J& ( Psetta) , =3 E b7
HEFEATT A, BA A KRE SR, £
FMEE H S TEALFEERE" . ALK
PARZEBF4) B SR XE 42, 38 3 78 1) ) i S A
[Fl KSR 2R, B 9% 0 K32 61 4 f AR 40 TH
A E P | 1M A K 7 18 4 AR G548 R s e, SR R

R e Kt _E B9 AR FIALA , Db 58 3 R3S BF3R5E
R4 RIBC A DR B 7 SR BEERIR AR

1 WRSIE

1.1 SRIGER

BB RS RER DR B ES N
FEEAR, AWM EEEHE, RHHEEA N
53% HLRRHI A 10% F) SE 36 4R} (JEORHS H L 7R
FR AR LR o FEERER 4
1% 0.25.50.75 ,100 #1200 mg/ kg ¥ 2= (1
FHUMERFHA RA ], #EE S Wi iR R+
(2007) 142052, =#§ B =30% ,LHH=30%),
Bl Dy \Dys\Dsy D5 Dy Fl Do 2 . FRIEHERL T 80
B, & AR B %Y KIRS), & I8 e &
VUM TR E A2 3.0 mm HIRE ORI, B RKT
HH. LIRS BRI IE 1,

®1 AREBEAREFESSH

Tab.1 Formulation and nutrient compositions of the experimental diets %
TiH item £33 groups
D, Dys D5, D5 Dig Dyoo
£ 4 fish meal 45 45 45 45 45 45
R [ casein 18 18 18 18 18 18
RN IER squid visceral meal 3 3 3 3 3 3
£ 3 fish oil 8 8 8 8 8 8
JEW starch 5 5 5 5 5 5
a-JEH} a-starch 12.5 12.5 12.5 12.5 12.5 12.5
R R4 M sodium carboxymethyl cellulose 4.44 4.4375 4.435 4.4325 4.43 4.42
HETE & saccharicterpenin 0 0.002 5 0.005 0.007 5 0.01 0.02
FiIER} premix 4.06 4.06 4.06 4.06 4.06 4.06
£t total 100 100 100 100 100 100
BIRA(TY) nutrient composition (DM)

M crude protein 53.69 53.36 53.77 53.65 53.50 53.09
MG crude lipid 10.09 10.90 10.59 10.35 10.96 10.52
JK43 crude ash 9.86 10. 61 10.41 10. 64 10.53 10.59
EHER/ (k]/g) gross energy 20.87 20. 65 20. 86 20.78 20.26 20.67
FHABLL/ (mg/k]) protein/energy ratio 25.74 25.84 25.78 25.81 24.81 25.68

T BB ECDT « Y B BURA 2% , 4t ZBURHR 1% K A3 0. 5% , FALIER(50% ) , B dksn 0.06% 2]
Note: premix formulation: mineral premix 2% , vitamin premix 1% , binder 0.5% , choline chloride (50% )0.5% , antioxidant 0.06% (2]

1.2 FEXBRSEE

KRR EFA) I B AR E R R R
AR R FRIE LK AE LI AR 1B VIR 5 PR BT
FEBE EHAKIEH RGEHT. KEITIRAT, R
EAMIRIE SR 14 d, fHGE R IR, SR
[EIEAR 12 h, BRI 12 h, UK SRR K IR EH , #24
JKIR(17 £1 ) °C,EhPFE27 ~ 28, V5fR4E >8 mg/L,
pH7.8 ~8.0, &% <0.01 mg/L, WASA <0.01
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mg/L, TESLIGFFIAHT, 458 24 h, SRR TH
M RZE T4y [ F ARy (45.10 £0. 1) g ] BEL
g6 H,BH 3 NERE (20 B/EX), 360
BT 18 MR AR R FREMA D (B
70 cm x 75 80 em) , /KR 50 em, FRAHSLUGFREE
56 d, BRI,
1.3 HmRESLE

FIHLI ARG, W LB A YR AL 24 h,
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RGBT HEBFEYLER 12 B, i MS-222 JfREE
JG .3 BAemfEE B TR AR S5 R # ik
FlIf,4 CEE 4 h ) F,4 000 r/min .0 B
BB e, — & T B AR E , —
#B43BUET I , Bouin FQIR [ 5 , T HT I 440 A i
PR B IL—&8 0l T8 EFR i, — 30
RHTERE A TIBIIRRINGE . RIEEEE, HE5R
BUA =70 COKFELRAE, FR
1.4 JEHEFRMTE
1.4.1 & 5FIUHEARE

W5 771 : 7K 43R i 105 °C 4t 8 B 1 8
(GB/T 6435—2006) ; $H K 43 F Fi 550 C Ky keis
(GB/T 6433—2007) ; ¥ 28 H R L S #R Be e
RIEWME (LECO, FP -528) 4R MR FI R Kol
M E (GB/T 6433—2006)

BT BRSPS SR EUS IR FOLCH 25170 7

o M ERNESBDRME" ik, XA
SAHREIEIL(GC-2010, Hitachi, HA) KIEE T4
W5 (FID) Kl . GC 2544 - A% 1 A0 s Y0 5 Uk 2
2 260 CEALEEE N 99.99% =4 A, ik
A% 100 m x 0. 25 mm x 0. 20 um ( SP-2560,
Supelco, Bellefonte, PA, £ [F ) , A= & 1. 8 mL/
min ; 25 A ES AW 53724 400 mL/min i 40
mL/min; HE LG VE N 140 C,{£FF 5 min, DL 4
°C /min F} & 240 °C , {43 10 min, 3 Supelco
37 Fh B8 i BR B E5 VB A% ( Supelco, Bellefonte , PA , 35
) BN & g 7 AR , T AR — 5T R R W R
HIAER B & &
1.4.2 [ fRFEHF I 52

ML H M = B8 ( Triglyceride, TG) | /& H [ B2
(Total Cholesterol, TCHO) . & %% & 5 & 4 JiH [& FE
(High Density Lipoprotein Cholesterol, HDL-C ) #fI
K% B g % [ JH [& B# ( Low Density Lipoprotein
Cholesterol , LDL-C ) #J 2k F 4= 1k 43 #r 4L (7020,
Hitachi , HA<) W€ , &5 &0 T FlfE & 4
M A RAF
1.4.3 7B R ALEG Az 8 H A A 50 R il e

STELRAIER 4 C 0.75% KA B ER K/
OIPUE T, FIIE AN TR EK 5, BT, R E,
HERE 5K 1:9 BE, KIBSK, 4

°C,10 000 r/min, B.0» 15 min, BU_F ¥ B 5 H S
W, T B LRSI T 24 h 2SR BHiEEE
H B ( Trypsin ) | ¥€ ¥} B8 ( Amylase ) 1 g Jiij 5§
(Lipase ) i i 7€ 24 2R F RE o LA ) TAR AT
PR & T IR , S R VR B R
D G G T RE .

Y B7E R 0. 75% Fy A= 38 2R 7K /N0 o gk T
J& , B A i ) 0 B CBCET I AR Rl B 1 em,
Bouin [CWK[E E 24 h J5, BT 70% Z B {77
AR E ZBEBLK, RS0, A5,
BN-804A UG L WAL I ) L U) A, U1 &
FEH 7 wm, H. E 3 €&, s P8 3 A, Nikon
ECLIPSE Ti %I & 3 8 T WL 5. 93 &, H NIS
element BR 3. 2 #K {4 X} 4 8 7 f7 L 40 & K &
( microvilli length, ML) . %5 & J& & ( mucosal
thickness , MT) F1 4 5% K ¥ ( mucosal fold length,
MFL) #4710 & .
1.5 #HEgit

RHI SPSS 17. 0 B4 #HAT R R I 2 40 7
(One-Way ANOVA) , 4 4b 3 2 [H] 22 7 @ 3 (P <
0.05) i}, Fij Duncan’ s #5947 2 & HLE 0 #7 o
Gt B LA HME + prifE2E (Means + SD)JE
FRo

2 SRS

2.1 (ARMETERKENKEFHEEBSHF
1]

Xof T4 20 21 . BE B B S 2R VS K 7 19 T
AR Ak MEERSEEZRARE
(P >0.05) ; ¥HAR T 2 56 PG B, H D,y
1 Do 20 ZE KT Dy (P < 0.05) K325k
ARG BT, LA Dso ZH AR, Dyoo ZH 5 7, Dis
1 Dsozﬂi%ﬁﬁﬂ:;ﬂ\:ﬂﬁ%éﬂ([) < 0.05),D, 4
EW T Dy Dy M1 Dy o MLRKAFEHER
78.73% ~79.98% , £ HZ R EZRABE (P >
0.05) ; F 4 B E B & & A Z AR E R A
IR (P >0.05) ;5 LRI & & LA D, 4
BE, D, H15 T 38.30% (P < 0.05),D,
HEERTHMEH(P < 0.05), %2,
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F2 ARRRNEERNAZRL EEE DB
Tab.2 Effects of dietary saccharicterpenin levels on proximate composition in whole body of juvenile turbot
S item 2H 31| groups
DO D25 DSO D75 DlOO DZOO
448 whole fish
7K 43 moisture 76.25+1.04 76.75+0.34 76.60+0.43 76.66 +1.13 76.76 +0.20 77.24 £0.49
M crude protein 16.97 £1.25 16.41 +0.45 16.47 +0.45 16.53 +0.44 16.73 +0.19  16.30 +0.40
MG crude lipid 2.71 £0.36* 2.52+0.14% 2.86+0.21*° 2.73 +0.49* 2.00+0.07¢  2.05 +0.07"
M K4y crude ash 4.34+£0.11* 3.99 £0.19¢ 3.90 +0.18¢ 4.09+0.12" 4.35+0.02% 4.52 £0.22°
WL dorsal muscle
7K43 moisture 78.92 +0.25 79.98 £3.99  78.82+0.73 78.73 £0.99 79.22 +0.50 79.00 £0.20
M crude protein 19.63 £0.16  19.07 +2.53  20.01 £0.13 20.13 +£0.03 19.30 +0.63  19.63 +0.28
MG crude lipid 0.47 £0.07°  0.33+£0.08> 0.40+0.02> 0.65+0.07* 0.46 +0.11>  0.23 +0.05°¢
KR4y crude ash 1.32+£0.02>  0.99+0.06° 1.10+0.05° 0.99 +0.04¢ 1.36 £0.03>  1.49 +0.04°

TR EAR PP E £ FRfEZEROR (n =3) , FITEEAR ] AR B3R 25+ B3 (P < 0.05) s F [,

Note; Values (Means £S.D. ) (n=3) in the same row with different superscripts show significant difference (P <0.05) ; the same as follows.

HI3R 3 AT, B A 1) RE ol i 2R S K7 19
FFE, & 4 18] 1 0 )8 B B2 ( saturated fatty acid,
SAF) 1 B8R 1 0 g i BR ( monounsaturated fatty
acid, MUFA) 25 AR 83 (P >0.05) , (BRI
Tk i 2% BB 2 AR C14:0 A1 C15: 0 W& &
(P<0.05); Z 4 F1 g i BR ( polyunsaturated
fatty acid, PUFA) 25675 J5 i & %, Br D, 4H
Hh, Bt I BE R T D, L(P < 0.05), Hr

D,s4H EPA [t D, i T 3.81% (P >0.05) , /A
BHPR IR R BB EREH L DHA S & (P <
0.05), HWMAE D, AHMHELABERT
21.15% \15.06% .13.55% .22.79% 21.41% ;%
WMALEEN 0 -3 AWM R B& 5
T Dy H(P< 0.05) ,fHAEINL n -6 ZAMHIF

RITBRIMET Dy 4, Horp Dys (Dys il Dy 4 .35
f&F D, /(P < 0.05),

®3 FEEERRMAENKEETLEFENIERHERERF M
Tab.3 Effects of dietary saccharicterpenin levels on fatty acid percentage of dorsal muscle of juvenile turbot

JilsHiligivd 20 5| groups
fatty acids D, Dys Dy, D5 Digo Dygo
C14:0 3.09 +0.067° 2.23 +0.25° 2.24 +0.00° 2.51+0.17° 2.02 +0.24° 2.49 +0.52°
C15:0 0.58 +0.01* 0.39 +0.03" 0.41 +0.03° 0.41 £0.01° 0.36 +0.02" 0.40 +0.05"
C16:0 17.94 +0.38" 18.82 £0.65®  18.89 +0.67®  19.56 +0.71**  19.97 +0.36" 18.33 +2.28%
C17:0 0.40 £0.007"  0.44 £0.0003% 0.43 +0.039%®  0.46 +0.016* 0.40 +0.024>  0.38 +0.020"
C18:0 4.77 +0.042" 5.80 +0.113® 5.15 +£0.87% 5.76 +0.34* 5.88 +0.15* 5.75 +0.095%
C20:0 0.26 £0.006®  0.30 £0.005®  0.25 +0.016" 0.30 +0.030* 0.28 +0.030®  0.28 £0.029%
€22:0 0.18 +0.049* 0.17 £0.028%  0.11 +0.015" 0.12 £0.0006* 0.12 +0.008%  0.13 +0.023%
Y SAF 27.42 +0.12 28.28 +0.54 28.00 +1.02 29.12+1.13 28.96 +0.18 27.27 £2.54
C16:1n -7 3.57 £0.24* 2.71 £0.17° 3.06 £0.65% 2.89 +0.16* 2.39 +0.24° 2.50 +0.20°
C18:1n-9 11.91 +0.59* 11.17 £0.80%  11.57 +0.40®  11.51 +0.14®  10.58 +0.41%*  10.21 +0.15°¢
C18:1n-7 2.89 +0.030™ 3.00 £0.015%  2.99 +0.09% 3.05 +0.02% 2.95+0.06%  2.87 £0.006°
C20:1n -7 1.34 +£0.18 1.35+0.30 1.55+0.11 1.16 +0.02 1.19 £0.19 1.40 £0.23
C22:1n-9 0.69 +0.01% 0.80 +0.29* 0.78 +0.14* 0.53 £0.0005%® 0.44 +0.07" 0.48 +0.03"
Y MUFA 20.72 +1.18 19.39 +2.31 20.25 +1.26 19.09 +0.24 17.55 £0.91 20.10 +4.06
C18:2n -6 6.11 £0.63* 4.37 £0.22° 5.01 +0.82° 4.29 +0.02° 4.52 £0.35° 4.67 +0.67°
C18:3n-6 0.11 +0.009 0.12 +0.002 0.14 +0.020 0.11 +0.016 0.12 +0.022 0.14 +0.004
C18:3n-3 0.96 +0.11* 0.80 +0.13% 0.96 +0.02* 0.73 £0.03" 0.67 +0.07° 0.62 +0.02°
C20:2n -9 0.99 +0.12% 1.33 +0.37* 1.34 +0.35° 0.71 £0.030" 0.52 +0.07° 0.56 +0. 06"
(20:3n -6 0.14 +£0.01 0.13 +0.006 0.13 £0.04 0.13 +0.02 0.14 +0.02 0.13 +0.02
(20:3n-3 0.19 +0.009 0.25 +0.020 0.25 +0.009 0.24 +0.03 0.19 +0.021 0.23 +0.042
ARA 1.42 +0.12°¢ 1.59 +0.19% 1.81 £0.23% 1.76 +0.08* 1.85 +0.08% 1.90 £0.11*
EPA 8.14 £0.27% 8.45 £0.25* 8.28 +0.22% 8.25 +0.12% 7.84 +0.33% 7.60 £0.09°
DPA 2.36 +0.17 2.35+0.05 2.36 +0.17 2.50+0.12 2.40 +0.09 2.48 +0.09
DHA 22.51 +£0.39° 27.27 +0.49®*  25.90 +0.76®  25.56 +0.64" 27.64 +£1.32° 27.33 +0.30%
Y PUFA 42.83 £1.12¢ 46.66 +0.36* 46.18 £0.16®  44.28 +0.86™  45.89 £0.99%  45.66 +0.09*
¥ n-3PUFA 34.15 +£0.599 39.11 +0.40* 37.74 £0.34>*  37.27 +0.75¢ 38.73 £0.95%  38.26 +0.06%*
Y n-6PUFA 7.78 +0.49* 6.21 +0.27° 7.10 +£0.77% 6.30 +0.13" 6.64 +0.40" 6.85 +0.80%
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2.2 ARMERERKFX KEE L) & M ASR R
TG F1 TCHO YR BEAE Dy 41 B 2K FH M40

(P<0.05), Hih RAZREZRABE (P >

0.05) ;HDL-C Y& J¥ 2 e Tt i J5 PR AR 3, 7 Dy,

HBERT Dy ZH(P < 0.05) , Do Tl Doy 2 B35
T Dy A (P < 0.05) ; (B AR} AP R i 2K 3T
LDL-C Joig & #m (P >0.05) , Wk 4,

®4 R RNEDRE R XA 8R4 f i BE A9 R

Tab.4 Effects of dietary saccharicterpenin levels on blood lipids of juvenile turbot mmol/L
SH item 453 groups
DO D25 DSO D75 D100 D200
H =5 TG 3.69£0.35*  3.45£0.09° 3.32£0.16*° 3.27 +0.37* 3.07 +0.52* 1.64 +0.31°
B H [ #E TCHO 4.14£0.37*  3.71+£0.17* 3.68 £0.22* 3.75+0.73* 3.71£0.30* 2.77 £0.02°
T % BE N5 2 1 JH %) B HDL-C 2.53+0.32%  2.84£0.32% 3.01£0.23* 2.20+0.21° 1.97+0.249  1.93 +0.12¢
4% B2 g 25 1 H [ % LDL-C 0.10 +0.03 0.11 £0.02 0.10 +0.04 0.12 +0.01 0.11 +0.04 0.10+0.01

2.3 AREERK TN AESE L EHALEEN
IR
M S AT AL R R OB G R T B R
REE 4y £ [ S JpR A 19 B 4, Horp D A Dy 4
5D, AR HIRE T 41. 73% Tl 54. 36%

(P <0.05) ; & LA A ey WG P22 7 A B3 (P>
0.05) 3 Dys Do Fll Dys 2L AR T B 1 2. 35 15 T HoAth
34(P< 0.05), H5 D, 4%, 53 5I4RE T
35.16% 24.11% F122.31%,

F5 ARRRNEERNAZEL) & I5IEE LB R
Tab.5 Effects of dietary saccharicterpenin levels on activities digestive enzymes of juvenile turbot
i H item 4130 groups
DO D25 DSO D75 DlOO D200
JBEEEEES (U/ pg) trypsin 117.12 +£3.62¢  146.19 £11.30°  165.99 +2.38®>  180.79 £0.58*  149.55 +13.35%  159.64 +7.46"
JER (U/mg) amylase 0.47 £0.17 0.37 £0.037 0.47 £0.001 0.45 +0. 067 0.34 +0.008 0.31 £0.039
&I/ (U/g)lipase 281.62 +12.87°  380.64 £27.65*  349.53£29.27*°  344.45+17.11° 264.30 +11.87°  274.90 +19.9%"

2.4 GRRERERK TN K EE 4 & RFE LA
i

AR T AN L AT B ne 380 K22 6 4
B HR G SERE T B M. D, Dy, M
D, R Z2 6F 1)y £ Al F Bt AR AR B HE 51 B 5, 2 B ]
BRTEBE/N, B R BEBR, B B AL T X FR 2 W
TR AT Do FI Dyoy 4, H BRI 7 5 G5 5
HEF g , PBE PR , SB[ AL R

BEE RS RSN F TR, R3S B4 A
IR K B BRI B A B R 258 BT
JE PRERBEH(R6). Dy AMABKERER
FHAFHA(P < 0.05),5 D, HMLESF T
30.00 % (P < 0.05) ; BhB R L) Dy, 1R JE, H
BEET Dy (P < 0.05) ;5 Dy AL, Dys
Dso D5 1 Do HAFER FE S HIRR T 76.00 % |
78.28 % ,82.78 % F137.4 % (P < 0.05),

F6 ERBRMEERNAEFHEFFEERZNE
Tab.6 Effects of dietary saccharicterpenin levels on intestinal histology of juvenile turbot pm
Wi H item 4133 groups
DO D25 DSO D75 DIOO D200
MARBKE ML 14.92 £1.28"  16.02 +0.40" 19.39 +0.44*  16.27 £0.80®  11.46 +1.05° 11.62 +0.68¢
FhIEJERE MT 217.71 £26.75% 220.74 +7.89%  231.26 +£9.31*  222.59 +2.61*> 212.32 +5.33%  203.03 +9.36"
4 BE K BF MFL 438.97 +11.39° 772.56 +41.53* 782.61 +31.03* 802.35 +34.98* 603.15 +0.43>  441.25 +11.70¢
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3.1 ARFRMEEEN KES L EER S K
=]

Asuerh K42 ALK HE A S
BERARE X SESFFEM " ERFIRgR
TR, SRR & & 2 ERE S, 1 VUHAS
ERER LG TREESE, TR FE R RS
4 A 03 e 4 3 o R 9 R I A A 0% B A
Ak B A AR A BURUREZE T Sfe ek
PREREITE AR, & 7 2 RS IR, PR
AERHM=FEEMKIEEOZE T, MAINHA
21, WL A 2L O ULARPE o BB B I 4%, $E
TRk e I ORE S R S R Hh 4 A U A I Y
TEA LB BN 78 S H A B P A2 LA
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Effects of saccharicterpenin-supplemented diets on body composition,
activity of intestinal enzymes, blood lipid and intestinal histology of juvenile
turbot ( Scophthalmus maximus )

HAO Tiantian>, ZHANG Limin®, LI Baoshan?, ZHANG Derui'*?, SONG Zhidong?, SUN Yongzhi’, WANG
Jiying’

(1. Shengsuo Fishery Feed Researhc Centre of Shandong Province ,Yantai 265500 ,Shandong,China; 2. Key Laboratory of Marine
Ecological Restoration ,Shandong Marine Resources and Environment Research Institute ,Yantai 264006 ,Shandong ,China)

Abstract: A 64-day feeding tiral was conducted to evaluate the effects of supplemental saccharicterpenin in
diets on body composition, activity of intestinal enzymes, blood lipid and intestinal histology of juvenile
turbot , Scophthalmus maximus. Six isotrogenous and isolipidic practical diets was supplemented with six levels
of saccharicterpenin, in which 0 (D;), 25(D,s), 50(Ds), 75(D;5), 100( D,y ), 200 ( D,,) mg/kg
saccharicterpenin were supplemented respectively. Results showed that: No significant difference was found in
the moisture content and crude protein of whole fish and dorsal muscle (P >0.05). Crude lipid content of
whole fish in D,y and D, was significantly lower than that in D, group (P <0.05). Crude lipid content of
dorsal muscle in D, was significantly higher than D, group (P <0.05). Crude ash of whole fish in D,; and
D, groups was significantly lower than that in other groups (P <0.05), and D,y group was significantly
higher than D,;, Dy, and D,5 groups (P <0.05). Saturated fatty acid content and monounsaturated fatty acid
content of dorsal muscle had no significant difference in each group with the increasing dietary
saccharicterpenin( P > 0. 05). Except D,s; group, other groups of polyunsaturated fatty acid content were
significantly higher than D, group (P < 0.05). Serum triglyceride and total-cholesterol concentration
decreased with increasing dietary saccharicterpenin levels, but only D,y was significantly lower than D, group
(P<0.05). No significant difference was found in LDL-cholesterol concentration in all groups(P >0.05).
Trypsin activities of the intestine first increased significantly then declined as dietary saccharicterpenin level

increased( P <0.05). Lipase activities in D,; — D,5 groups were significantly higher than other groups (P <
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0.05). No-significant difference in the amylase activity of intestine was found between groups(P >0.05).
Microvilli length in Dy, group exhibited obviously higher than D, group. Mucosal fold length of the foregut
tissue showed a remarkable ascending trend from D,s to D,5 group (P <0.05). No-significant difference in
intestinal villi length was observed from D, to D,y group (P >0.05), however, Dy, group was significantly
higher than D,y group (P <0.05). Therefore we can draw that saccharicterpenin addition can effectively
increase polyunsaturated fatty acid content, decrease blood lipid, improve the digestive enzymes activities and
intestinal histology of juvenile turbot.

Key words: Scophthalmus maximus; saccharicterpenin; body composition; blood lipid; activity of intestinal

enzymes ; intestinal histology

BT (AR RmEERI K ESLH & RTFRSEMERNE (10 x4)
Plate I Effects of dietary saccharicterpenin levels on intestinal morphology of juvenile turbot(10 x4)
1. Dy 4 EHLEY ;5 2. Dos AIGEH LY ; 3. Do AUHEALEY 5 4. Dy AGEAH LT ; 5. Dy AIHIE LI ; 6. Dy
HIHEHLERY]

1. Transversal section of intestinal histology of juvenile turbot in D, group; 2. Transversal section of intestinal histology of juvenile turbot in

D,s group; 3. Tranversal section of intestinal histology of juvenile turbot in Dy, groups; 4. Tranersal section of intestinal histology of juvenile
turbot in D5 group; 5. Transversal section of intestinal histology of juvenile turbot in D,y group; 6. Transversal section of intestinal histology
of juvenile turbot in D,y group.
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BRI 54 iR n A e R X K 6T 40 & BT A7 RS S5 EI R4 0m (10 < 40)
Platell Effects of dietary saccharicterpenin levels on mucosal fold morphology of juvenile turbot(10 x40)
1. Dy 4B SEIESL5H 5 2. Dys HIHIEBEETE S ; 3. Dsg HIGEREETL AL ; 4. Dps AIGEBEETE AL ; 5. Dy Al
BBV A 5 6. Dooy HIHERTL L5
1. Mucosal fold morphology of juvenile turbot in D, group; 2. Mucosal fold morphology of juvenile turbot in D,s group; 3. Mucosal fold
morphology of juvenile turbot in Ds, group; 4. Mucosal fold morphology of juvenile turbot in D;5 group; 5. Mucosal fold morphology of
juvenile turbot in Dy group; 6. Mucosal fold morphology of juvenile turbot in D,y group.
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