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16FP R FERR, AL A Ry 8 00 2 2 S LA h 5 R . 22 R A R &5 J(P<0.05). TR AR BB S B8R
R LUAE 7R 2% AN N2 56t 25 v T Fo A Ab 3B 41, 24 3 s R A i 5 0 R B IR LA DU 2 %0 v I 4 3 S5 T oAb Ak
FRZH (P<0.05); (3 )38 ] 4 1M1 2% A0 FF I GSH-PX . MDA AKPAIACPE M B FapAk bk A o4 v i &4 i 4
BT R R KGR, M SODE M 2 B ¥ L A% (P<0.05). MILGSH-PXiGFHEFMDA S &1E
6%H4b T 40 B 3 B =1 (P<0.05), AKPIETEFE4% A T4 . ACPIE M 7E 8% I 4H 5. 32 1% /&1 (P<0.05), SODIE &
8% ML HEALF+ X IR o AFIFGSH-PXIH PE AIMDA 75 5 1E 4% 4b B 21 12 3 B¢ 51 (P<0.05), AKP3E M 7E 6%4b
HHAH B2 B 1 (P<0.05), ACPIE PETE4%A0 B 21 B 3 FF 28 i i J5 4E 8 5 7K T2 (P<0.05), BT IESODE 14 £ 8% 4
R T AL ER A (P<0.05). %7 L, SR a5 iE RN A S R RS VLI B R IR 20 A A I i A0 i
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TV (Cyprinus carpio) /& 8] i 38 32 B 5
R, RE iR TR SE [E 4, 2 3R E A Rk
I LSRG P, RS2 ORI A, H T R
LR RN A e Ay Yo S VAT B S ) PR R TE >,
6 B AN [E) A2 K o B 0] 8 3R R R FH 22 S R AR
ZIHNIETEIE T XRG B TR 1 IR 75 3K, A S 56 DA
B Y] 8 Rl £ S S0 6 G ST AN RS I K SP A e
K 0 B B s ARG AR IV A PR
A B8 7755 5 THT A2, DL Ay i Ty 2l £ S 28 gk
Rl R} T | B A R B s S
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1.1 REABEMRE S AER

TR0 F R R 0] B 44 KPR I 9 B B
Frebts, TR 2GRS AT B T2 FREL(ELA£2.00 m, 15
0.75 m, 15 BUKAF1.88 m) B F:2 B 1, LAIE B S2 06
Wi, EEHRERG, Pk R AR, I —20
B WA RS - (505.13+£1.37) g], 20 BN 5N (ELAR
0.80 m, #50.72 m, A BOKAF: 0.30 m’)AKIEHEL A,
RS E .

WIS ERAH, LoV e v X i, BA

2% 4% 6% M 8%t it An Vs N4 N iR I 4.,
HINTAT. FERFENENEA KRS, X H
KBRS 2401 H KoK, S5 A 1) 7K IR 4 +5 78
20—32°C, Ye iR A HA 121 - 12D IR 18] 8: 00—20: 00),
A 2 =6.00 mg/L, Z & <0.70 mg/L.

LIS W], AR B9 00, F4-15: 0051 &
PR LR, BRI 8 2 AR AR Th, $MEAE d %
REGLARTERURL AL, DA R B . BRI E
AR E [192%—3%, FARL A 5 15 E
TE
1.2 AEENEE

RIS A DL AR Ky AN SR 3 B R, DA
KA M R, B 8 3 & 530.05%—31.27%,
AW 5 8:5.71%—7.27% R 56 bkt o 056 FH AL i
M (e SO R AR 72 T & 34 ok B 3
A T B B A A AR JE b, AR G AR ) 5 TH- 245
T-Hk R, 140 B i R, HoH S IR 8T
Jii(Dry matter, DM)89.46%. s f&(Gross energy,
GE)19.47 MJ/kg. A% H fi(Crude protein, CP)
12.38%. 7K 43 (Crude ash)12.79%. 45(Ca)2.06%
FI(P)0.05%

B JEORL 2 R N LR A S, 140 B 15 9 78 70 TR
SYJa MoK, i ECRLAR R /N2.50 mm AL A T Uk, H
IRIRT JG PR AT T4 C ok & o IR TR 7 Je
B I 1,

#1 AASERBENES RERER

Tab. 1 Formulation and nutrition composition of the experimental diet of yellow river carp

FAR A N & Dietary of Eucommia ulmoides leaf powder

R FHingredient 0 2% 4% 6% 8%

4 ¥ Fish meal 8.00 8.00 8.00 8.00 8.00
FFiSoybean meal 30.00 30.00 30.00 30.00 30.00
K FHRapeseed dregs 16.50 16.50 16.50 16.50 16.50
T K E A M Corn flour 8.00 8.00 8.00 8.00 8.00
THI ¥} Flour 20.00 20.00 20.00 20.00 20.00
%k Wheat bran 10.00 8.00 6.00 4.00 2.00
AP Eucommia ulmoides 0.00 2.00 4.00 6.00 8.00
YAk ) £ R Vitamin and mineral premix’ 1.00 1.00 1.00 1.00 1.00
.y Soybean oil 2.00 2.00 2.00 2.00 2.00
T K Corn oil 2.00 2.00 2.00 2.00 2.00
A4k BERCholine chloride 0.50 0.50 0.50 0.50 0.50
BERR & 45Ca(H,POy), 2.00 2.00 2.00 2.00 2.00
B 7R 4 I Nutrition composition (%)

¥ 2 A Crude protein 30.05 31.27 31.20 31.10 30.60
#HL T 5 Crude lipid 5.96 5.71 5.97 6.83 7.27
#1743 Crude ash 10.83 10.09 12.28 14.40 13.87

Ve % THI: 4R R SRR [ ] AR K P R R ) A P2 i 52 4 TR AR5, Dn69s)

Note: % dry matter; "Vitamin and mineral premix was purchased from Guangdong Daynew Aquatic Sci-Tech Co, Ltd (item number:

Dn698)
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1.3 EEFE

TR 5 R B AR E R o4, H LR AE K
fie; FRELHCRES R f, 28 [R) S 0K FH IR < IG R RR 26
(3-Aminobenzoic acid ethyl ester methanesulfonate,
MSS-22, 50 mg/L)WEF J, 3 H I 2 e m i vE
U} 4 7E R I DK AL R I, e N R el (I EP
1, 4000 r/min 02 1 5min, B EIEWRE T H WEPE
W REGER R 5 N80 °C UKAR HR AR AR AT, T 1
TR AR AR BRI 5 5 b3t ot f S VR T K R, Y
FOIEIE, P07 A2 BEER K PP T15 Ja , AR T /K 47,
INEPRAEE , T AR BB AR I E 5 [F) I i
HITJRCE R LA 2 BL BTN dh g, W
RO J5 5 N—80°C UKF th & VR R A7, T 70 UL
I H IS I8 R P R A . ol A2 EAR E JFid
ST B TR AT
1.4 #FEasrih

RIS AL A WUAN 4 £ A4 Rl oy 2H RCR
AOAC(1995) 77 vt A7 s, BAR 7 i4n R : K4
(Moisture) & 75 105 “C B AR H 4k 22 48 2 b 4700 e
# & H i (Crude protein) & &= 1% 18 P K € &L 2
Feanh B & &5, e bl &2E6.251HH AT M
i (Crude lipid) & 82K M &R KAl 3@ OGN & ; K 7>
(Crude ash) &= H 5 i 5550°C BRI pe 28 H 2

AR JUL A 28 5 R 4 RN € AR 95 GB5009.124-
20167 ¥ FH A A A F A ™ i 5T & A e ik
S AR GSIPAT Y ol I 11 LA Y e Y SO = R e e L
(Glutathione peroxidase, GSH-PX). & 44k
lif(Superoxide dismutase, SOD). N % (Malondial-
dehyde, MDA). 14§ iR ¥ (Alkaline phosphatase,
AKP)FIFR P58 BRI (Acid phosphatase, ACP)%5
H e 5 R A PR 2w R R S E
1.5 HiEE

T 06 1 48 B K (Weight gain rate, WGR). %
5E A2 K (Specific growth rate, SGR) A K4 AL 4L
# (Feed conversion rate, FCR)HJTHH A a0 T

R (WGR, %)=100x (K 4 H -] 15 14
)6 EE

K e 4 K (SGR, %/d)=100x(Infa ik K BE-Inf
UGS

TARHEE AL BCR (FCR, %)=100x 1 5 /# ME &

s DLV EAARHE R (mean+SE) " %7, F A
SPSS 25.0%K A BEAT 73 T b B . Hodfi 42 5 MR I8 5
(Homogeneity of variances), #E47 5. K & 5 Z 4047
(One-way ANOVA), IR ¥s % 7 2 3 (P<0.05),
147 Duncan’s% 5 [ % (Duncan’s multiple range test).

2 %R

2.1 R AR N AL AR 3o AT BR A K1 BE AN IR
FLF A B9S2

FHEE 207 0, 7EAAREHR R A [F) 2 S AL A ok
SXof BT # ) 38 EE R REE AR KR KA R A R
70 8 3 1 22 S 52 1R (P>0.05) 6
2.2 (AR RN AL (R R X R AT SRR PO AN £ AR AR
SRR IR

FH e 3RT 0, BT AR AL A AR K 2 7 i LL6Yo kT A
R N2 B I, B B T A AR B 41.(P<0.05), WL
IR K 435 s AE 45 A HEL2H 8] O 12 3% 2 5% (P>0.05)
JUT PRI HRE R 195 5 8 o DAk A A b D 9
T2 2 T %, PA8Yo kL ff Ky iAs INAH AR AR, S K
TF-OF AL AN 2% INZH.(P<0.05); #2425 U b
FHERL R AL I R B E B AR, T
6% kLA K VAN I 2 f AR WL AVHL B2 1 5 2 e, 2
TR 4H.(P<0.05).

1 4R, 7R LR I DAL R S 2 R e
O RO R L R R BRI
H(P<0.05). HARK & R AL R
(38 IR A 2 R 2 N B B, DA% R N2 K o
HARK(P<0.05). BR6Y%us AL AL, iR K5 Al
B A FIREL AR W B 8 R L L B ) rp e A
BT LT, ¥ LL8% A B A 75 (P<0.05).
2.3 (AR AR ANAL (R R X B AT SRR PO B BR A
Ip:ap=A

X S AT SR LA R 6 Fh S R R e AT R I K
B, sl L Hh 5 R (Thr) . 22 2082 (Ser) FIZH &

R2 AR A IR ELAR K 3 EIM R A KM RE RN TRIARLF R B S

Tab. 2 Effects of dietary of Eucommia ulmoides leaf powder on growth and feed utilization of yellow river carp

F AP N = Dietary of Eucommia ulmoides leaf powder

i FrIndex 5 0 ™ o -~
W R WGR (%) 39.60+3.76 34.54+6.54 30.95+5.00 35.52+5.44 34.64+2.69
B EAKHKSGR (%/d) 0.69+0.06 0.61+0.10 0.56:+0.08 0.63+0.08 0.62+0.04
TR ZEFCR (%) 78.56+7.27 66.00+10.81 61.74+9.95 74.70+6.49 73.17+4.41

T [FATEARAN R 7 B EAREROR 2 57 3 (P<0.05); mean+SE, #=3; T[]
Note: Values in the same row with different superscripts are significantly different (P<0.05); mean+SE, n=3; The same applies below
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PR (His) 1) 75 B Bl sk o e A ooy 255 8 90 344 I 8 (P<0.05), &3 & T 5 4.(P<0.05); AR (His) &
TR Ja B H(P<0.05; % 5). 732 R (Thr) B E2%A0 PR I 25 5 e (P<0.05) . AL FRAH S

FETEA% 6% I N2 B 25 v T A (P<005) ERREGE. DT EER G DS ERIE. 2T
24 S W (Ser) & 5 ) AE 4% F A 8y 8 I 41 5% & WA B BRI o R LU A T B M 22 574(P>0.05)

F3 AR AR A RN K T X B SR AL P AL 53 B2 AR

Tab. 3 Effects of dietary of Eucommia ulmoides leaf powder on muscle composition of yellow river carp

FLAR A N Dietary of Eucommia ulmoides leaf powder

%43 Composition 0 2% % % %
7K Moisture 78.48+0.10" 78.65+0.09" 78.69+0.14° 77.91%0.15° 78.74+0.19"
H17K 5> Crude ash 1.30:£0.02 1.300.03 1.310.01 1.38+0.03 1.33+0.02
HLIE W7 Crude lipid 1.95+0.07" 1.65+0.05" 1.35+0.08" 1.25+0.18™ 1.08+0.05°
LK 9 Crude protein 18.64+0.10" 18.56+0.23" 18.99+0.15" 19.76:0.11° 19.05+0.08"

T %t A, T A

Note: % wet-basis; The same applies below

4 GARPR PR EAR N K T3 B A SR R AR 5 RO

Tab. 4 Effects of dietary of Eucommia ulmoides leaf powder on body composition of yellow river carp

LA I & Dietary of Eucommia ulmoides leaf powder

G "
g3 Composition 0 2% 4% 6% 8%

7K 5 Moisture 68.20+1.07" 64.90+0.61" 62.18+1.05™ 67.18+0.64" 58.52+2.88°

H17K 4y Crude ash 4.3240.19" 4.93+0.21" 5.55+0.38" 4354033 6.18+0.64"

I8 07 Crude lipid 6.22+0.41° 6.67+0.35" 7.66+0.58" 6.17+0.05" 9.83+1.45"

HHL2E 4 Crude protein 18.76+1.10° 21.44+0.16" 23.16+0.53" 20.60+0.31" 24.05+1.69"

TS5 AEAARRTRR K X BRI P R BR LA AL R

Tab. 5 Effects of dietary of Eucommia ulmoides leaf powder on muscle amino acid composition of yellow river carpody

AR A & Dietary of Eucommia ulmoides leaf powder

HILLFH2EKinds of amino acid 0 20 % % -

s
(3

TR TEAA 7734011 7.68£0.26  7.94+0.12  8.05+0.13  7.79+0.09
FEEThe  0.82£0.01°  0.86+0.03" 0.89+0.02° 0.89+0.02" 0.85+0.01%
AR R Val 0.94£0.01  0.91£0.03  0.92+0.01  0.94+0.01  0.910.01
HA M Met 0.61+0.01  0.60+0.03  0.65£0.02  0.65£0.01  0.62+0.01
FoagdMBlle  0.89+0.02  0.87£0.03  0.89+0.01  0.92+0.01  0.89+0.01
2 Leu 1.5740.03  1.56£0.06  1.63+0.02  1.65+0.03  1.60+0.02
RNZAMPhe  0.92+0.01  0.90+0.03  0.92+£0.02  0.94+£0.02  0.91+0.01
HE R Lys 1.98+£0.04  1.97+0.07  2.03£0.02  2.07£0.04  2.010.02
SMAEL TR AFERTNEAA 11.06£0.24 11.14+0.31 11.45+0.15 11.48+0.15 11.11+0.10
4 % ¥ His 0.65£0.01°°  0.73£0.01"  0.69£0.01° 0.68+£0.01™ 0.63+0.01°
R R Arg 1.2240.03  1.21+0.04 1.27+0.01  1.30£0.03  1.25+0.02
REARAsp  2.00£0.04  1.98£0.06  2.04£0.03  2.07+0.03  2.00+0.02
22 W Ser 0.70£0.02°  0.74+0.03 0.78£0.02° 0.76£0.01" 0.71+0.01°
B EMRGlu 3.08£0.09  3.10+0.12  3.19£0.04 3.20£0.06  3.12+0.04
HAKGly 0.91£0.02  0.89+0.01  0.91£0.01  0.91£0.01  0.90+£0.00
WK Ala 1.1940.02  1.1740.03  1.20+0.02  1.23+0.02  1.18+0.01
1% 2 B Tyr 0.7240.02  0.74+0.03  0.78£0.02  0.76+0.01  0.74+0.01
Jif % i Pro 0.60£0.02  0.58+0.00  0.58+0.01  0.58+0.01  0.56=0.01

REIMTAA 18.79+0.36 18.82+0.57 19.39£0.27 19.54+0.28 18.90+0.19
B TREER BRI TEAA/TAA 41.16+0.18 40.79+0.17 40.93+0.08 41.22+0.11 41.21+0.04
HAEL FE LR M IR TNEAA/TAA 58.84+0.18 59.21+0.17 59.07+0.08 58.78+0.11 58.79+0.04
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B SR L A R R R R R SR AR R R
L TERERR A R, BRWRE IR DR B
IR TR & AL B W) 0 35 M R (P>0.05),
{EITEA%—6Yo AT 43 A N2 4L R (3R 6)

W 5 Ab 3 2H 5 R B R 5 v ] A L )
1% o B LA A R B, BRVWR L IR 5 e 2 IR LU E.
TE2%IN N B 3 T HAh A FE A, 25 AR S
SRR 1) O AB M AE 2% 7 2 e A%, 2 2T
fi Kb HE ZH (P<0.05), LA6%W s INZH 15 1 (R 7)o
2.4 AR ANAL AT X AT 8 I 3R A4 FRAE AR
opAl

1 81T %N, 7E LA} s AL e oy S5 3 s
A 1 ¥ GSH-PX. SOD. ACP. AKP[#F Al
MDA & (P<0.05). I3 GSH-PX. MDAFIAKP
B Ak Hp L o R B R A R A O T R i B

%6

K%, GSH-PXiGEFIMDA & &4 7E 6 %A B
41 B 3 B = (P<0.05) . ACPIE M 7E 8% N4 i =
(P<0.05), .35 = T HoAt AL BE2H (P<0.05) . AKPYE T
TEA% A HE 20 I 2 #5 /51 (P<0.05), SODE 1 ] B Tk
HORE R S N 2, DL2% Kb B AH S AR
(P<0.05), % 8%AbFH 20 T+ 2 %6} R /K F o

2.5 fER AR IRARAL (PR A X SR SR AT A A R HE AR
HISZ M

& 9n %0, FFAEFGSH-PX. AKP. ACPi%
P S MDA I 25 5 257 Bt Ak ok -y 25 2 0 386
2% EAE TRERES, K GSH-PXiE A
MDA & S /E4% A0 BE 4 5 2 B =1 (P<0.05), ACPYE P
TEAYRE PR 20 5 35 T 28 B v J R R AE I 7K TA(P<0.05),
AKP I P 7E 6% 4b 71 4H {3 2 #% 5 (P<0.05) . AT
SOD % & W B8 & A A it Hy WS o e 22 B JF, =

A EHLAPH R IK R BT & A AP IR BRI S BHFMT

Tab. 6 Effects of dietary of Eucommia ulmoides leaf powder on function amino acid composition of yellow river carp muscle

HIERL /) 2 Classify of amino acid

FAR A & Dietary of Eucommia ulmoides leaf powder

0 2% 4% 6% 8%

SR FBRFlavor amino acid  Gly, Ala, Pro, Thr, Ser, Lys, Glu, 18.07+0.34 18.08+0.54 18.61+0.24 18.77+0.28 18.16+0.18

Phe, Arg, Ile, Val, Leu, Met, His,

Asp
ik & ZE R Sweetness amino acid Gly, Ala, Pro, Thr, Ser, Lys, Glu ~ 9.28+0.20  9.30+0.27  9.58+0.13 9.64+0.14  9.34+0.09
TR & AR Bitterness amino acid Phe, Arg, Ile, Val, Leu, Met, His ~ 6.79+0.11  6.80+0.20  6.98+£0.08  7.07£0.11  6.81+0.06
Rk 2 F: BR Tartness amino acid ~ His, Asp, Glu 5.73£0.12  5.82+0.18  5.924£0.07  5.95+0.09  5.76+0.06
iR FEFR Umami amino acid ~ Asp, Glu 5.08+0.13  5.08+0.18  5.23+0.07  5.27+0.09  5.13+0.06
24520 R F R Drug-effective amino Gly, Lys, Glu, Leu, Met, Phe, Tyr, 13.01+0.29 12.96+0.43 13.43+£0.19 13.56£0.21 13.16£0.15

acid Asp, Arg

#=7

AR RN K 2 B R AL P oh & ThRE S AR & B LA S S AR B St

Tab. 7 Effects of dietary of Eucommia ulmoides leaf powder on the rate of function amino acid to total amino acid of yellow river carp

muscle

FEfP¥S &= Dietary of Eucommia ulmoides leaf powder

A IR /) FClassify of amino acid

0 2% 4% 6% 8%
SRS KR Flavor amino acid
R 2 HE L Sweetness amino acid 49.36+0.15 49.45+0.07 49.44+0.01 49.3420.06 49.43+0.03
TR L% Bitterness amino acid 36.15+0.14 36.12£0.04  36.00£0.09 36.17£0.04  36.04£0.03
Kk S8 HE f% Tartness amino acid 30.47+0.07°  30.9140.14°  30.55+0.08°  30.44+0.05°  30.47+0.02°
i 1R 2 FEHR Umami amino acid 27.04+0.18 27.01+0.18 26.97+0.04 26.97+0.11 27.12+40.08
2R IR Drug-effective amino acid 69.24+021°  68.86:0.18"  69.26+0.05°  69.39+0.10"°  69.62:+0.09"
< 8 AR AER 7K AL R Xt B R 82 I 3R A IR R RR AT 20
Tab. 8 Effects of dietary of Eucommia ulmoides leaf powder on plasma physiological indexes of yellow river carp
- FLAPA I E Dietary of Eucommia ulmoides leaf powder
F8FrIndex 0 2% % % %
B BEH BT S EEGSH-PX (U/mL) 178.67£9.40°  136.67426.03°  254.00+£50.00°  385.00+45.00° 210.00+62.00°
FE B AL EESOD (U/mL) 3.19+0.16° 2.38+0.21° 2.76+0.16" 2.9940.02° 3.26:0.08°
7§ Z MDA (nmol/mL) 3.10£0.12° 3.27+0.25 3.35+0.27" 4.17+0.43" 3.48+0.25"
Tk BB BEAKP (U/mg prot) 1.69+0.11° 4.56+0.46" 5.3540.69" 1.47£0.19° 1.1120.11°
2 1 FRAEACP (U/mg prot) 4.03+0.46" 4.22+0.22° 3.73+0.47" 3.86+0.32°  14.87+1.24"
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S8Y ML F 22 ey, W3 v T HA AL B 4H(P<0.05).
3 i
3.1 AR IR ANAL (R A X B R ER AR KM RE AN A
BRI RS20

WA FUR I, FEAR R IS AL AR L A A
FE I B A i M o0 A5 IE AN HR e ol SR AR K
PERE. BRARARE R P, ik E R
BHREINA% AL Ay 25 R IR (425.8437.6) g
[1 5 1 (Ctenopharyngodon idellus)¥ B3 . [F#AKTH
BE %L, (VR Be R 25 IE R R N2 % A b
XM N (215+0.4) g S B AR T R F M. Tk
TR IN20 g/kg kL A AT S5 35 3 i HAS 9(95.1£0.3) g
e 0 R (H RS 9 (47.1£0.8) g FE A K
T B E IR o AR TR B00.5%—4.0%
FKSEP AR B8 2 35 1 S L85 Oncorhynchus mykiss)
[HIMS: (145.56+4.12) g] A=K, bkl i
5H120 g/kg LA by EL 52 12 25 FRAR K ZE 6 (Scoph-
thalmus maximus) P55 & 2 ZREE M E A K
T RN — S W R St AR . AR
FEAT ISR B S 1 B 5 B A G . O Bl
RIAAEAPAS R P B oy 5 i R AE KR % 7
N5 SR JF R A EL, A A SR B 5 JE 1 R R 5
JE ST B A K TR T, 7K R (Rat-
tus norvegicus )[R} R N JE T 1 1R HL 2 4]
B, SEURE IR, B R AL A SR X [
— AN [R] RS 1 £ 2R AT e AR AN [F] AR KR
W, WAk R 2 U 23 S ER X /N FIUAS 5 £, (3—40 g) )
P A PR Y, E R KRR B 6 (95, 1+
0.3) gME AR RS, 5 ik CoRRIE M L, AR
56 T S I AN [5] 25 A Al vt Sk 2 ] 6 g £ A G
fie S ARDRER FH 380 i 25 R F, HENU AT fi DR S 5 £
J& RS B AN [F] RS AL AR P i i 2 e TS
3.2 (ARRIAL (R X BT ER R AR o7 FI R E
R 2E A B 52

ARSI A A I A R R A R R B

B 5 JYLAEL G 7 5 B, 00 15 WURL B 9 35 B, S
RusEC A B e S 4 A —

o WA IR HAE TR A AL R R . AL
Pz mk B X LA R 9% 4 T B R
g 20 L R AR A R KR 3
w LU SR B kAR R B R HL L
P S 77 R & B AR A A — U B AL IR
ALK W ARE . XA B R S5 B
VIIRh . SO0 A% AR AL A 35 B 23 2L R, T
Suns R AT R 23 5 R AN 5T B P T L AL B
RS (47.120.6) g WLRIIE 7 & &, (EAH [AEs ik
J& (400 mg/kg) 5T JE 1 B 51 ) B f BIL A g 5 25
BB EI . 7R N (18.50+0.40) g & fh 52
B rp, LA RS 75 B2 A& 2 AR 5 B R
(400 mg/kg)F1 5T J& SFH (400 mg/kg) (K" e
AN ) i 4 D ) 2 UL DA B SR 2H 24 A W 45 IR
TN, A AT T T R 43 S 2 S ) L PR A A 1 A
i YOS NI ER e L SR IBTY e o S (L
I EEMKEGGIEEE 7 5 N375% . 4% M15%,
FLrP Rz 2 A B 2H 37 40 % R 4 2 5 LI UR
5. BRI, S R, Re P IR AL 34
(142 I8 % R 3265 M AR A ¢, T 5t Je P Ak
B RISHKIBEE A 4% 5 R % ALK 7
3% B AL i 2 e i 43 T S R e LA of R
AR 22 . B M A0 28 AR 15T 4 DG 2 I mRIN A %
IR IR TR T A A AR A 4 me Y e
AR ARG8T R R 0 — 2 AL A R B2 AR
8L AR T 1 B A, SR R LR B A e A
o VRO B A RRLIR 10 5 5, A2 A A A e o 53 1
J 43 e [RAE FH VR 8 77 400 5 ] S8R 1 0 T 11
gER,

R R REH LA A AT HLRE M E A, KA
AR, fit. 7RI SR Pee T P Xk
RS FRINEK, S F R W Asps Glus Arg. GlyFl
Met %5 10 PR LA R Th RO R N 20 3 e . LA
R SRR R . A B LU 25 R R SR T
W BB AR R SRR I BB R R A

9 AR AR ELR K P 3 B R AT AR A SRR AR AR

Tab. 9 Effects of dietary of Eucommia ulmoides leaf powder on liver physiological indexes of yellow river carp

FLAR A N Dietary of Eucommia ulmoides leaf powder

T8 FrIndex 0 2% ™ % %
A H ki L PEEGSH-PX (U/mg prot) 18.60+1.60°  22.55+1.50°  28.39+1.96" 16.67+0.46°  21.30+2.23"
FBEABALEESOD (U/mg prot) 39394046  38.05£0.31°  39.34+£0.66"  40.76£0.68°  42.61£0.37°
74 MDA (nmol/mg prot) 0.710.05° 1.01£0.09°  2.7240.27° 2.07+0.21° 1.59+0.16"
Bk P B EREEAKP (U/mg prot) 12.52+0.97° 10.97+0.55"  14.01£1.17°  22.58%1.50° 12.98+1.87°

W PEREIREFACP (U/mg prot) 133.00+£5.24°

117.75£7.66°  221.56£10.94° 238.51£14.45" 223.35£16.37"
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HF TR TP R S i — 8 R R A A oo T R R
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G 8, 1X 5 Sun e B TS A B A
P4 BEAL A Ser & BRI 769 h B A #3E™
A SCBR R E s 75 TRDRE A S IR A R R LA
ThrllSer & 8 76 53 J 1, 05k 75 20 B 9¢ 2 B4
LRSI A -k X 5 (Mylopharyngodon piceus)
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F R A I 25 T, U A A R A ke
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N B P S K AL AR UL PR 2 5 R TR D 5
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gz b

IR SR 4457 A2 ) A A ER B A %) 2 R
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PXFISODZ ML PN 270 H B (1 1 AL, & LAARHK
LA TN B BB . AKPAIACPYE A B 1A
(1 8 L AH R 43, TR FH T S Ak S T 45 Ay g i 412
138 5 2 56 9 DR A 1 TR RN R, B iR LA
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TR MDA WL S5 3o Ak S 37 () 8 77 4,
SRR E ARG R . A BR824 35 9 o 1)
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PXFIAKPHH e B3 G N . R R
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ECHep G241 ffl P v PE UK IR B A+, H 2 B3
YR PEE AR IR Y AR ST BT FE A A R SR 1 T
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EFFECTS OF DIETARY EUCOMMIA ULMOIDES LEAF POWDER ON BODY
COMPOSITION, MUSCLE AMINO ACID COMPOSITION, PHYSIOLOGICAL
INDEXES OF YELLOW RIVER CARP

LI Hai-Jie', GUO Guo-Jun’, GUO Chao-Hui', WANG Lin-Feng', WANG Chun-Xiu',
LI Ming', LI Guo-Xi' and LIU Bian-Zhi'

(1. College of Animal Science and Technology, Henan Agricultural University, Zhengzhou 450046, China; 2. Henan University of
Animal Husbandry and Economy, Zhengzhou 450046, China)

Abstract: To study the effects of Eucommia ulmoides leaf powder on body composition, muscle amino acid composi-
tion, physiological indicators of yellow river carp, the Eucommia ulmoides leaf powder were added into the diet at the
concentrations of 0, 2%, 4%, 6% and 8%. 225 individuals with an average weight of (505.13+1.37) g were selected and
fed for 55 days. The experimental data showed that: (1) Fresh drosal muscle lipid content and fresh body moisture con-
tent decreased significant while fresh drosal muscle protein and fresh body contents of crud protein, crud lipid and crud
ash were significant improved with the increasing of Eucommia ulmoides leaf powder (P<0.05). (2) 16 kinds of amino
acids were detected in the muscle of yellow river carp. The fresh content of Thr, Ser and His were significantly af-
fected by the adding of Eucommia ulmoides leaf powder. The ratio of total acidic amino acids to total amino acids was signifi-
cantly higher while the ratio of total pharmacodynamic amino acids to total amino acids was significantly lower in the
2% treatment compared with others (P<0.05). (3) The activities of GSH-PX, ACP, AKP and MDA content in plasma
and liver significantly increased to the highest level and then decreased with the increased addition of Eucommia ul-
moides leaf powder. SOD activity of Plasma and liver increased significant according with the increasing Eucommia ul-
moides leaf powder (P<0.05). In plasma, the activities of GSH-PX and content of MDA were all significantly higher in
6% treatment. AKP activity showed the highest in 4% treatment while ACP activity showed the highest in 8% treat-
ment, respectively. SOD activity increased significantly to the control level at 8% treatment. In liver, GSH-PX activity
and MDA content were the highest in 4% treatment (P<0.05). AKP activity and ACP activity were the highest in 6%
treatment and 4% treatment respectively (P<0.05). SOD activity showed the highest at 8% treatment (£<0.05). In con-
clusion, according to the fish drosal muscle and body composition, muscle amino acid, antioxidant and non-specific im-
mune indexes in plasma and liver, the recommended level of diet Eucommia ulmoides in yellow river carp should be at
4%—6%.

Key words: Eucommia ulmoides leaf powder; Yellow River carp; Muscle amino acid; Antioxidant; Nonspecific
immunity
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