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BRI AL B (R PR R85 H 3 R LR (P<0.05) , 3% 6% A 241 & AR 1 kL LL 2
ERFK (P<0.05) . 2) 5XTRRAAMLEL, 6% AN 4 E ML R4 B B (P<0.05) , 6%BAK
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AN SRR R A B IRD. BORMIM A 3e . WCE. e, MEARSTTE, HE S22/
i YA A BEIE TRy, R AR FIRIEY), HoE R E A2 O E Q) I RS F IEgOT A A
AYo BORF T M SRR, BORHZ — Mo N RO A IR ZhRE & I, 534, BORM 54
RS T AR IR DI RED),  DRIBEHOR Sy “Hid 2 M7 A “H P ea 7 o

B}

PR & S m AL AR B 4E4ER C, EABMUASS. M. BT, 100 g AR F¥
SHEAR 27.1 g, WKL EY 382g, MM 23g, K> 75g, MEIY4E192g, 44EHR Al63
mg, 4K B12.6mg, 44K B2205mg, 4EAFK E 113 mg, AR 8.2 mg, 4E4Z C17.3 mg, 52
000.3 mg, 204 mg, % 1324 mg, %k 282 mgl8, ITHENR, BARME ML S E A FER B s
TR RS . L R, BHUE T RIFIIZBUER . Kakengi SO0 R, FBIA I B QB XS TR
HEEIERFRAE R E A B, JE0 R . TYRCR R, EXNERE., IR KRR TS
THA TR, BORHAR AT AR 20% 19 25 10K PRy HLAS ™ AR AR ] ST R0, 4 B AR EL B 10% 0 3R
AR IR 2 i, RSE BRI . Sénchez SNSRI, 7E LU T 5 FE i TDAR (10 TRDAR R s
BRI, AL S SR TR & &, TR BV, MEAR. Rk a 4. @
PG 7 A 1R R A 3 DL 2 W 7 3 B 25 42 51 . Aregheorel R AN ] L 51 R A - R S W 0 45 1]
ML, WEAURI, 20%F0 50% B AN A RO LB, ARG INKSE R L E 1P S E
TR E S E AT R4 AR S BB R o EG SR DR R 8 Il A i B A 9
WK ARIE, SRR R D 1 Gt 2 1 BUARDRL 0 B AR AE FRRE 2R P I S 2 B BRI . R, AR B
TEBI TR R S IS TR P (R B % & R AR KPR RE . B2 R R . UG BE R IR A RE I, Dy
SRR I E F5RE AR 77 v 1) N FH $ B A 3

[ R RS PIRrS
1.1 kg mpet

A p 20 57 0 B B4 R R A IR Al 3 . RRBIOR K 40 1.5 m BFREATWCE], Uil i 4 0F
AT AL, TSt AT ERES, SREEHATR I, WIS BRI R4S . i, R
W AT AR S R 0 R . TR 86.7%, A AT 22.0%, BN 9.42%, HIK5 13.7%,
kPRI AT 4 41.0%, FRVEVRIREF4E 17.9%, THILAE 16.0 MI/kg, e it EE, HAay sz
fE.

1.2 Wlls it S 1R

R K AR R BENL X A8t & 144 AR S AR R )M x Kx K =70 248 & G, BEHLS:
NANH, BHANEE, BNEE 6 L. WK K-SR, S8 NRC (1998) Fk



CHEFEFRAAEY  (2004) KB IEREE IR THE, Frgs & e 8 7 SEbric ) ok IR, #5400
MRLRFFRE B A AR —2, ISR B A8 327K LR 1. X B AL R e At A AR, 6 20
I3 A PRI MR A FE AR SR D 3% 6% 9% BRI RIS TAAR » I 7 d, 1B 45 d.

H 1 KRR R E AT LT R

Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %

B IN7/K P Moringa leaf supplemental level/%

T H
Items 0 (xR 3 6 9
Control)
JR R} Ingredients
F2K Corn 63.28 63.65 62.27 61.20
A Soybean meal 17.72 15.85 14.73 13.80
%k 7 Wheat bran 15.00 13.50 13.00 12.00
BN Moringa leaf 3.00 6.00 9.00
TR R} Premix? 4.00 4.00 4.00 4.00
41t Total 100.00 100.00 100.00 100.00
H 7% 7K°F Nutrient levels?
T¥15 DM 87.63 87.54 87.47 87.39
FLEE T CP 14.87 15.02 14.93 15.10
HAEW EE 4.57 422 4.09 3.89
FLAK 5 Ash 5.10 5.40 5.71 6.01
P BRI 2T 4 NDF 11.24 11.91 12.79 13.57
R PE BRI 4T 4k ADF 3.67 4.01 4.42 4.79
Ak AE DM/ (MJ/kg) 13.40 13.40 13.40 13.40

VR RN T AR 2 Premix provided the following per kg of diets: VA 6 400 IU, VD; 2 000 IU,
VE 301U, VK33 mg, VB120.03mg, VB:5.5mg, M nicotinic acid 27 mg, =R pantothenic acid 14



mg, M folic acid 0.68 mg, VB; 0.8 mg, VBs 0.8 mg, 4% biotin 0.05 mg, Zn 90 mg, Mn 30 mg,
Fe 100 mg, Cu20mg, 10.40 mg, Se 0.30 mg.

2 VA BE N T A, HA N2 . DE was a calculated value, while the others were measured values.
1.3 fA7ReE B

B A Ay~ OT OB HE G, K 7R, R, W A R AYOK, 1%
TS HIRE P AT e, M AT R W, BRGNS, RFEINTFEE TR, &8 BR8N

1.4 g fetn 5077k
1.4.1 HKMHEE

5P BIT RIS TF AR 2 R R B RS, DRI BRSSP M
AR RACTOR R, YRS SR 5 5 A LR RL, T BT R R AR 4 S LA
YRR R R L.

1.4.2 JEsEMERE

FWFERIG L R G, WENEEPEBUAEATRES 1k, E2E 12h5RESEAEE, FHiEit
TS . B B E (B EEEFE)  (GB/T 17236-2008) #H47. [ & & iR 1A &
MR B BAARRK, IS S S EAL . LS A A BT ME LS A AL 3 S IR, 585 R A

T e =
1.4.3 IMigHraEfLigs

TR WA 1K, BNEEESE 1 LDE TR IR B g, MiE7E-20 C &4 T RAF& .
I35 HT B A TR Fr >R a5 AR W) AR 70 B AR = AR SR B 5, 00 5 48 b 0. 355 1L V5 76 SR A 4 0k AL
(SOD) . At H kT E ikl (GSH-Px) iEMEFA 8 (MDA) & &L AP EMGE S (T-
AOC) .

1.4.4 A& APUEA TR bR

J& 5 I B S U IR0 43, e LR B 1 BORORLAR 5 & e B S R e K L) il s 1A R 2
THRFEMA, FRE, JUTA TR, SRMNATEIE, BE, EIRTYRESE. 2dR%
TR S LR 58 e i Fa s, SR FH R S i A ) AR AT ST BT A e AR S I, W HE A
FEILP SOD. GSH-Px & PEAI MDA & & L T-AOC.



1.5 HdEgiit o

R 6 B HE K F Excel 2007 BEAT ¥ 38, K SAS 9.2 i it WA #E 47 SR &£ 7 220 Cone-way
ANOVA) , XH Duncan K% H L EEIAT Z R BE 0N,  P<0.05 1F 8 Z 57 503 1A W br i

2 ZR50 M
2.1 RN AL A KA RE A RE

M 2 K0, TARR R INBOR T B RS A KR E . P H E AR E G R
(P<0.05) . HXTHRAAEL, 3%. 6% F1 9% B A M 20 & AEH% 1) ~F 34 H 38 & 70 5 32 & 7 5.05%
(P>0.05) . 14.14% (P<0.05) F14.04% (P>0.05) , 3% 6% A 415 AL (R E Lt 15 5 2% PRI
(P<0.05) o BORMXSEIEERFE HREELEELE (P>0.05) .

R 2 PRI B ACAE A RE A RZ I

Table 2 Effects of Moringa leaf on growth performance of finishing pigs (n=6)

BAM-INKF Moringa leaf supplemental level/%

TiH SEM  P{f
0 (K&
3 6 9

Ttems Control) p-

value
IR E IBW/kg 64.3 65.0 66.6 65.7 1.63 0.99
Z Rk HE FBW/kg 108.7° 111.8 117.4 111.8® 32 0.04
P H I E ADG/(kg/d) 0.99° 1.04% 1.132 1.03% 0.03 0.04
P H R & & ADFI/(kg/d) 3.19 3.16 3.37 3.52 0.13 0.17
KE L F/G 3.22 3.04¢ 2.98¢ 3.420 0.04  <0.01

FATH A bR A FNE FRER R Z R 3 (P<0.05) , MFEECEFRERRZRAEZE (P>0.05) . T
KA.

In the same row, values with different small letter superscripts mean significant difference (P<0.05), while

with the same or no letter superscripts mean no significant difference (P>0.05). The same as below.

2.2 BRI X H ILHE = L RE IR



MR 3nran, SxFHAME, 3%. 6%F 9%BiA M2 & A4 i iR ik B K 2 il ig T 2.35%
(P>0.05) « 3.17% (P<0.05) F11.13% (P>0.05) , 3%- 6%l 9% A 41 5 BERE (115 HEE J5 15 43 ol B
K 7 4.25% (P>0.05) . 10.13% (P<0.05) F14.58% (P>0.05) o Tl as A k5t & B i iR 44
#H, FER, AR REZNE (P>0.05) .

3 BRI E EAE B T RE R

Table 3 Effects of Moringa leaf on slaughter performance of finishing pigs (n=6)

BRI IN/K T Moringa leaf supplemental level/%

TiH SEM  P{i
0 (b iR 3 . 0
ftems Control) P-
value

fI{4 2 Carcass weight/kg 83.4 90.5 89.9 86.0 2.9 0.38
J& £ # Slaughter rate/% 73.2 74.6 73.1 73.1 0.1 0.23
JIF{A B K Carcass straight length/cm 97.7° 100.0% 100.8° 98.8%® 0.9 0.04
A& #HK: Carcass oblique length/cm 84.2 86.3 87.0 85.3 1.1 0.30
5% )5 BF Backfat thickness/cm 3.06° 2.93% 2.75% 2,92 0.1 0.04

2.3 BRI B LA L5 T U Fibr B B

i 450, S5XIBAMLE, 6% 9%BA M 2H & AL I L% SOD iitE B (P<0.05) ,
3%+ 6%F1 9% A4 B IESE B 1L MDA &8 B &L (P<0.05) o T i s AR m ot 5 R )
3% GSH-Px J& 14 LA & T-AOC L& 50 (P>0.05) .

R 4 PRI E LA M5 HUA AL SR BRI R

Table 4 Effects of Moringa leaf on serum antioxidant indices of finishing pigs (n=6)

BRI AN Moringa leaf supplemental level/%

T H SEM P14
0 (X8

3 6 9
Control) P

Items

value




AN EALEE SOD/(U/mL) 49.53b 57.68%® 63.74 63.15° 352 0.04

RMPrEEE /) T-AOC/(U/L) 10.73 10.82 11.52 10.95 023 048
B E o ALY EE GSH-Px/(U/mL) 908.6 918.6 940.5 921.2 203 0.73
7 — ¥ MDA/(nmol/mL) 5.612 4.86° 4.89° 4.90b 020 0.04

2.4 BRI X REE Al SRR AL SR B R R T

M 5 AT, TR R S i BOR i B IR SR LA A B R AR BORORL AR U R
(P>0.05) -

&

3

R 5 BRI A ALAE A o 1 520

Table 5 Effects of Moringa leaf on meat quality of finishing pigs (n=6) %

BRI IN/KF Moringa leaf supplemental level/%

=] SEM P{i
0 (ChHR 5 ; 0
Ttems Control) P-
value
T¥))5 DM 28.7 28.9 28.5 28.6 0.27 0.73
HHEH R CP 22.7 23.1 22.7 23.0 0.44 0.87
tHAENT EE 2.08 2.02 2.06 2.12 0.10 0.91

6 ml %0, SXHIRAMLL, 6% 9%BHA M4 & LR KIHLA SOD WE 4 LA K T-AOC i &2 =
(P<0.05) o TSR InsoARM % & e LA GSH-Px i& P A1 MDA & 8% A S&5m (P>0.05) .

R 6 BRI EIERE LA FLEA AL R RE IR

Table 6 Effects of Moringa leaf on meat antioxidant indices of finishing pigs (n=6)

BRI Moringa leaf supplemental level/%

T H SEM  P{H
0 (X et
6 9

Items Control) P-

value
ALY LEF SOD/(U/mg) 6.55¢ 6.76 7.55 7.32:b 021 0.0l
RPTEALRE S T-AOC/(U/g) 0.77 0.82% 0.89° 0.90° 0.02  <0.01
B e H kRt E A P GSH-Px/(U/mg) 107.6 1103 115.4 112.4 312 042
7 % MDA/(nmol/mg) 0.61 0.59 0.54 0.56 0.03 022

30w

=



3.1 BRI F LR AR REA i 52 1k BE R S

HAET, SRR ImER e &I, A Bt 2, (AR B TEUD . Sarwatt ZE1204H
8, BRI R 40% Mk RARS, W USR5/ P W& . 1 Mendieta-Araica S TR A
B A RE N SRR B R BOR Ry B AR R IR SR R P I SRR R L, DR A AR FEAR, EAE Y
PR E AV Y S R T ZE R DRI, O HR £ S5 R 1 R SE R AR A AT AR RV D A AR
I F R TR, R DR IR R R PRI R A A, %A AT BLR R Y i A
7oy BEHEHTERE, R E RPN BT, 4 IRIHE I ™ E TR, Hoffmann S5EUSIA] F 4
SN B R BEROR W T 1 AR AL SR 957108 B R B RIRE I, 25 AR WA AL SR T SE IR B
FUEAL, TR TR B BT E R AR . [FIRF, Moyo SIS UKL, FESE R A SRR AL L H
AR IR AL 3 AR v 38 2 SR AR RACRS RTS8 L S AR K VE RE AR A 5 - Gadziray S50 BROR
453 TN 2R 2R Rt R v ] MR A XS R R TR, 85 2R 7 JBRAS HR F EXE) AR Bl RIS R B R T 2
M, HR SRR TR AL AR, BRI & LA I KT 25%, I U BRI VR 2R A B AR
Yuoxt XS AE A PR RE AR GE A BT RO D ORI . (B, ORI T3R8 28 s i Ui ok W akdE, A
WA DL, 6T LR R A ORI, T UASE M A RS AT F G, PR L, iUk Bt il
AR AT DU A% Gt 1 B Db A Al 18 7 I TR i B AR, ORI B IE B IR TN 6%

BT BL, R T BORTA RS K0T 70 32 BEOQE AR KR RE AU REME TR o AN I B PH Xt g 2 1 g
MR FCIE AR WARIE, AWFFURBL, R ISR X 5 IEHE 8 52 R e R, R G 2 BN A I
FIVERRIE S, IX A RE S5 BOR W] LU 5 sh 4k P I AT 2%, Kholif ST AU A BL, A8 1L = B
NN AT LA 2 B ARG I 37 r MLl I ) 55 B, 0 L = g A

3.2 BRORME L L H e fabr B B

PR BB 4A A 2 2t 3 22 o i 2B B2 LT 57 AN e Big ALk, I 2 SR 1 (R 4455 1 N 1 R 2 2 ok
LiE0R I . GSH-Px & IERRIAN T HME (H0) MTFZHHLAL S E YR . SOD &k
A7 R Bl A A B B 2 1 — SR B U e B, W] AR 1k B i S A W ERT 4 o 3 pi A5
3. MDA F& 5 i i S0 e ML A 1R B AL 1/ o174, Bl I AR W e 22 AN NI A 1R 1) 3 4R
A SRS R 5, P PAMLTE MDA &5 & 6e S LA e Bt S IR RE SR, AT )42 S 1k L 4 it 452
IRIRE N, T-AOC W) RAGR B HUR I P BE I M AR, RAVABT AL RE I HIFR & . AT
AR PR R R T DA L SOD B, 2 PR 1 I TE MDA 88, dtbii B, ok
] DA e B IR BT AL RE Sy, TSI RE I B i, W S R FRILAR A R R A AR B
o

3.3 BRI A HLSE LA BUA AL TR AR (K520



W& A B IANMBATIR IR, 5 51 E di 2k AL BE T AL, TGN KBt 2%, ik
Wk, TERGRRYIIT . UL AR08 MDA, BR85S I8 & B A0 EAC 8k, AT
AR AR SRR A, AET SR B E AR, AN AT RE . LA MDA & AR N PrO A fr
s FE I GEC R P AR AR AL FE AN 22 4V (B R AR, VTR R O m ], RN R e E
BHEbR. BRILZAh, WMBAIEAAAEEVFZ B HRER AL, EHUAGAAA T —Fai & TEPIRE . SOD
BT ERAR A IR A B B T 2, SRR AR U B R ) — Pl B T AL RO, A 3
YRR BACE B A B 02, XL B S A A BT AL T 17 A . LD SOD 3 4k i e (v A
S5 e BEL LB JUL PRI 2 SR A S SEEAT IR RE T 3t T SR2 ML PR ok Jo % L B 4RI GSH-Px E B A7 AE TR 1k
RILRL AR AN AR B, 5 SOD MIH, GSH-Px [RIFF 2 s WAL AR H B 21— il ErE
TR TN REE I B HoOo FUIR B S8, A5 AR S A3 R e SRR A e T RSV i IR e st 2 1)
RMEFEET (HD o T-AOC B2 MR BE O HT LB DR GeRe 71, ik, LA/ T-AOC 7] A
RN PTEAET RRES . HAT, ST HORM XS & LA DT TR AR (AT FUiE R WARiE . A
BRI, AR S INBRAR AT DS = ULIAL SOD & PR AT T-AOC, 3R BB i m] LASR & 0 A B e AL g
735 T SEAS L R EE HAAN B 5], XoF SE A JUL AT ) i A B T) L B 3

4 75 ®

TR IS IR ] LS i B IR T2 H 3, PR AR AR s I LR, [RD R 3 i 0 A I P 48 AL
e IDL R BGER . ARG T, BORME B INAK TN 6%.
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Effects of Moringa Leaf on Growth Performance, Slaughter Performance, Antioxidant Function and Meat

Quality of Finishing Pigs?

ZHANG Tingting! ZHANG Bo? SI Bingwen! ZHANG Naifeng! TU Yan' ZHOU Chaolong® DIAO
Qiyu"”
(1. Key Laboratory of Feed Biotechnology of the Ministry of Agriculture, Feed Research Institute,
Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2. College of Animal Sciences and

Veterinary Medicines, Shanxi Agricultural University, Taigu 030801, China; 3. Century Love
International Investment Group Co.. Ltd., Beijing 100010, China)

Abstract: This experiment was conducted to study the effects of dietary different supplemental levels of
Moringa leaf on growth performance, slaughter performance, antioxidant function and meat quality of
finishing pigs. A total of 144 cross-bred (DurocxLandracexY orkshire) finishing pigs with a similar initial
weight of (65.40+1.63) kg were selected and randomly allotted into 4 groups with 6 replicates per group
and 6 pigs per replicate. Pigs in the control group were fed a basal diet, and the others in the experimental
groups were fed the basal diets supplemented with 3%, 6% and 9% Moringa leaf, respectively. The pre-
experimental period lasted for 7 days, and the experimental period lasted for 45 days. The results showed
as follows: 1) compared with the control group, the final body weight and average daily gain of finishing
pigs in 6% group were significantly increased (P<0.05), the ratio of feed to gain of finishing pigs in 3%
and 6% groups was significantly decreased (P<0.05). 2) Compared with the control group, the carcass
straight length of finishing pigs in 6% group was significantly increased (P<0.05), the backfat thickness
of finishing pigs in 6% group was significantly decreased (P<0.05). 3) Compared with the control group,
the serum superoxide dismutase (SOD) activity of finishing pigs in 6% and 9% groups was significantly

increased (P<0.05), the serum malondialdehyde content of finishing pigs in 3%, 6% and 9% groups was

*Corresponding authors, professor, E-mail: diaogiyu@caas.cn (DiiEgmiR BN )
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significantly decreased (P<0.05). 4) Dietary Moringa leaf had no significant effects on the contents of dry
matter, crude protein and ether extract of finishing pigs (P>0.05) . Compared with the control group,
the meat SOD activity and total antioxidant capacity of finishing pigs in 6% and 9% groups were
significantly increased (P<0.05). In conclusion, dietary Moringa leaf can increase the growth
performance and antioxidant function, and improve the meat quality. The suitable supplemental level of

Moringa leaf is 6%.

Key words: Moringa leaf; growth performance; antioxidant function; ment quality



	Items
	辣木叶添加水平 Moringa leaf supplemental level/%
	SEM
	P-value

