BYE FRER 2021,32(12) :5939-5947
Chinese Journal of Animal Nutrition

doi: 10.3969/j.issn.1006-267x.2020.12.048

e B 2 B X )11 ek 25 3 2= K M BE A0 Y mm JoT Y =2 1l

M XREET R Ees FER
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 E. KRB EA AR P Rl KAR B ) 2 £ KA A S R A= 5 ALk
BeagFom, B 175 BEARE A (70+£2) kg o9 B R EH 50 k Mo h 2 4, FH5 NMNE
B BNERS R, ATRAARA MR RIEEE LB TR M0 1% KRR, K
BHO0d, EREAM. D ABANBEHELT FHARERTFHIRLELES THRA
(P<0.05), 2) 5arm@asart KB BEHHE N KRG L EWN S (P<0.05) , B HELEEE
SEFERESTHEA(P<0.05) , HALERLAR ERMFEHRAEBBREEREE S T
FBLL(P<0.05), 3)iXILA) 3 25 5 P i BAL S8 B AR R AL B AL B E M An SR H kA &
R2HES TAHBA(P<0.05) , AR _BEETZHFRTAHBA(P<0.05), £&RRT, £LAAR
A 0.1%089 42 AR BUM B B E N R 00 A KRR 2RI A E I g R e L BAL AR

KEER . KR ;R B A KA A S R

& 525 :5816.7 X HkFRINAD : A

U6 R 2 DU A 4 Mg LA o B R A O 1
— &R, R O/ AT 7 R A B O S L O T R
PR, XA B E A KRR, IR EE R
SR T, KRR AR, A B A
B, FREZMHERIE R RE, NFEH %R BT
5 [ R H A TS B RR K B B ET AR R sk E
JIr LA i 4 TR 7 1 0l R T 3 W oK B A A BT
PRAEE 5 2 A R A AR PP I L Sy ]

rh 2 e R N RAE I BT 28 50 R i
FRE L BB SR T W AN T B e . h 2 e
T E IR RN A B MR 5, A b DREER T 5
AfedEAd KT R AR FYI6e, 720 WA
AR W FEA Y IR AL B i B S 5 A S
WA AT RED | & A U, T N R R AR AR R A,
5 4 oy A0 A P B A A T DT BELAS A K R
FBEARSE PR T, AR SO R Z A filt i M v 35 o
FEE BRI X )1 2R R A A PR R LA T AT AR
R RE [R5
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45 BAIXTHEE K 1.25~1.30(50 C), T4, HiEH
HE 900 g BA, MG, HbhZH ST E RN
114.7 mg/g,
1.2 R AK L% it
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a1 R, I 2% AR, BEHL AT R 2 4, B
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Table 1 Composition and nutrient levels of the JBSER =100x5E )5 AR E/SER 251
basal diet (air-dry basis) % 1.4.4 SEHy75 @

i H Ttems
J5ikl Ingredients

4 & Content

E K Corn 34.00
=M1 Soybean meal 46.00
/NZZE K Wheat flour 12.50
K# Rice bran 3.90
7l Soybean oil 1.25
BEBR4S Ca,(PO,), 0.43
1%} Limestone 0.92
iR EL Premix" 1.00
411 Total 100.00
EF27KF Nutrient levels?

HLEEH BT CP 14.20
T4 CF 5.10
HKSY Ash 6.20
£5 Ca 0.98
MW TP 0.57
S48 NaCl 0.41
iR Lys 1.01
1L AE DE/(MI/kg) 13.22

1) TR B A e /A K 4241t Premix provided the fol-
lowing per kg of the diet: VA 12 500 IU, VD, 4 500 IU, VE
25 1U,VB, 3 mg, VB, 7 mg, VB; 10 mg, VB, 7 mg, VB,,
0.2 mg, =¥ & biotin 0.15 mg, " #Z folic acid 1.1 mg, Cu
10 mg,Fe 50 mg,Mn 100 mg,Zn 85 mg,Se 0.3 mg,

2) EF KV i1 B {E, Nutrient levels were calculated

values.

1.4 EKMgENE
1.4.1  WIRIHE B E A H &

TG 25 Y R % Sk BRI L SR R R I
BAHE Y H AR LEY HEE, (TR
N

S H B (g/d) = M E/ KRB/ SLE
1.4.2 PR HREEAEERL

TR0 FE U I 0 B 9 A kL, AR S ek I 56 ]
H 0 SR R Bk R IR0 25 A Ok, 0 S R
AFRERE, HHHEAL,

SR H R (g/d) = BFERHE KBV KB
BIE W ="FHHRER/ T HYE,
1.4.3 JBER

J& SE R AR UM T B 52 I 6 I e ik A Sk Y

Mk ( Lk B R EHNMEEWER), iHHE

R BUIE B 2R 65 mm ()8 TS I
511 B AR AL 3 A A MR AR R RO
BHEVE R R
1.5 A&BENE

FEXT R 20 R 55 41 43 S BE AL IE 5 Sk A, 43 5]
B 0.3 em® 5 i K WUAE i FH 4% 22 3 WP [,
FHLY R 7 SIS K1 kg, ST 3k
iR | JIg I 1 R0 EC At 6 il 85 % 1 4 B 12 5 IR O TR A
FREGRI, Horb pH AOREINTE 4 CERBEH AT,
1.5.1 5 PAIEREE IR o & &

1) W5 KA L JESSE 45 min N R
JEZ)1.5 em BIETF 45 A A0 08 S KL, 76 3% A BH
JEEHHY IEH = OB T R e R o AR,
43 S IGLE 3% A €0 R R B 7 4 b 0 B

2) Y 95 FHIV G o, I ) R 21 40
HAERL 2 mmx2 mmx5 mm /N AR U HEFT [
SE VR K BB IR YR B e

SALEE Y] 7E Harris 75 K ZAIRYY 1~2 min, A

KRG A T0% W5 K5 5 s, FH 95 P+ IV YL 7E
56 THAI PG 30 min J5 , 75 70% T8 K F1 2818 7K
H R YR PR, 80 R J8 L K /N0 B 4 il R
T A f st ]

3) pH: 2r BITEJB 52 )5 45 min FIHERR 24 h J5ff
JH pH 5 A RE TS 456 Ak 75 e K L RIFL I 5E
ZER AN pH s i M1 PH, 0

4) Ay & R H GB 5009.4—2016( £ 5 K
A3 52 ) O vE N e, ML A RS & R GB
5009.5—2016( £ i i 8 [ BT A e ) ad Bl I e
RIEME MG 5 52K FH GB 5009.6—2016( &
st FFORELRE 7 A D00 ) i A % EC e B2 2k DU | JOEL o o
R GB 5009.128—2016¢ £ 5 JH [ i it )
FEY IS A ISR i R A Mg RE &
% GB 5009.82—2016¢ &2 54k % A D .E
A 7 ) F A S T v R R T T
1.5.2  J& R FE IR AR D5 R 7 )

SR &% GB 5009.124—2016¢ &5 H
SIE TR (I ) T I A, B R 1 &R H GB
5009.168—2016( £ i H g 1D 2 /Y 22 ) 1 1Y N A
P
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1.5.3  JERPTAREN

W BB St RIAE TR R 20 S0 B805E 3 5
A4 R AT 3 /N A 1 S A UL P A 2
Tk, T vkeE FEURZY 1 g LN
TFHAE P, B B3 & A REE, TELR
F-80 CIRAE, HAAEHZUI0.2 ¢ 1.8 mL 4
FRER K, VKA WS A BIL AR A S B 10% A9 4 4L 50 3K
3 000 r/minflK7E 50> 8 min J5 B VR BE

i E AL S (CAT) 36 I 5« 280 3 56 1
SE R EIURE R o 2% , T FH CAT 50 & 4% Ui
FEefE, ASBEH K (GSH) &8 %2 . i ] GSH it
M &, Foul B E R, B A bW B A g
(T-SOD) ¥ M 7 » T30 ) o e A B 12 1%
L1513 0.06 mL, 44 B E ALY AL i (SOD) i
FlE UL BERE, B (MDA) & &l & . i
MDA &7 &, He vl B i34, Ar AR &

U RUEY TR T A
1.6 #HEFESiToH

RIS B8 K ] SPSS 16.0 FXAFHEFT M ST REAS ¢
K, I AT 25 5 2 PR LA, Hoh P<0.05 R 22
Sl g RO S bR E 22T 1B AL
TR,

2 &% B
2.1 FREREWITIEEBERKEENEN
% 2 AT, G 0 2 )1 2R 0 ) B T 5 0 B
HIC 25 (P>0.05) 641 A AL &
T HMEACE Y H R B R B & TR A (P<
0.05) , 055 20 B 5 LU AR T X B (H 22 55 A8 I 3
(P>0.05) , i 56 4 5 X BB 2 i S8 5 S F - 44 75
JEIG I & 25 (P>0.05) ,

x2 RERBYIIIEEEERK TR

Table 2 Effects of Lycium and Astragalus extract on growth performance of Chuanzang black pigs

Wi H Items Xt & 2H Control group B84 Experimental group
W UATE Initial weight/kg 70.16+1.32 69.62+1.25

H R4 Final weight/kg 114.41+1.61 122.37+1.57"
Y HE ADG/(g/d) 492+14 586+15"

X H R &R ADFI/(g/d) 1 975+34 2 237+35"
BEHL F/G 4.01+0.27 3.82£0.30

J& 523 Slaughter rate/ % 71.26+3.01 72.57+2.62
S-SR Average backfat thickness/cm 4.40%0.55 4.68+0.62

I B R b =+ om0 IR B 22 577 .35 (P<0.05) . TR,

The data of the experimental group with * superscripts were significantly different from those of the corresponding control

group (P<0.05). The same as below.

2.2 ICEREUI I K B3 A & R AN
2.2.1  JERFERE TR

P 3 AL, 5% B AL Eb 50 20 )1 0k 22 4
WRRHEAL R ERZ (P<0.05) N4 ERE
TR (P<0.05) , TEMA A pH LI
WAy AL E BT MG DT B R AR A R A S
Iy, ¥ R4 SR I 41 TC B 2 B (P>0.05) .

H &1 AT, TR i U i Bk U0 R
B2 IR P IV G o 1 L T X BR AL, 33X 150 B i 36
UL IR I 7 i BH (2 22 X B4,

2.2.2 FEWEIER TR NIRR 5 =
2% 4 AT, 500 BR L AR HE 36 4 )R SR g

WA 16 BT LR & T R 3 22 5% (P>0.05) ,
DR IER S5 B E TR (P<0.05) , M LR &
HARARERARFHEE T 3.4%(P>0.05)

H 2% 5 Al 1 2 )1 R 4 PR TR TR
FERBIM R | B — M R R Al R TR Y 2
FE TR (P<0.05) , HoAth g o R & 5 %) 18
HA TR FH 25 (P>0.05) ; i 56 401 5 B33
DAL AN R U5 TR 5 2 BTG O TR 5 5 X R 4
FH I B 2 (P<0.05) .

2.2.3 RERPUAYERE

FH % 6 AT, 555 AT Eb R0 20 )1 0 22 4
J% A CAT ,T-SOD I 7 Fl GSH & ¥ i 2 #2 5
(P<0.05) ,J4AW MDA % f& it ZEF#L(P<0.05) .
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Table 3 Effects of Lycium and Astragalus extract on basic nutrient content in

pork of Chuanzang black pigs

i H Items Xt HE 4] Control group i3 41 Experimental group
P4, Flesh color 4.58+0.31 4.69+0.28
KA L Marbling 1.81+0.52 2.89+0.50 "
pH,. .. 5.87+0.12 5.78+0.09
pH,, , 5.35+0.09 5.29+0.03
K4y Ash/% 0.84+0.06 0.84+0.02
HEHE CP/% 20.40+1.05 19.03+2.97
HEHT EE/ % 30.07+1.91 33.06£3.61
JH[# EE Cholesterol/ ( mg/kg) 271.0+42.2 269.7+84.8
4k & A Vitamin A/ (pg/kg) 498.3+23.2 534.0+22.1
#i/t & E Vitamin E/( mg/kg) 0.6+0.2 1.4+0.4"

B

Transverse section

ZNCIN

Longitudinal section 7

A fRFX AL B R4,
A represented the control group; B represented the experimental group.
1 ERRKNASVFNHNEHRAAVEE

Fig.1 Sudan IV staining of intramuscular fat in longissimus dorsi tissue slices (200X )

®4 RERBUNIBEBEEASEBRIENEMN

Table 4 Effects of Lycium and Astragalus extract on amino acid contents in

pork of Chuanzang black pigs %
i H Items X #8421 Control group J 55 4] Experimental group
REFIR Asp 1.45+0.25 1.46+0.04
R Thr 0.73£0.17 0.77+0.44
22 R Ser 0.64+0.11 0.64+0.01
KA Glu 2.31+0.10 2.33+0.45
I & B2 Pro 0.69+0.07 0.77+0.08
HAm Gly 0.78+0.09 0.98+0.16
WA Ala 0.90+0.14 1.00£0.06
AR Val 0.76+0.11 0.78+0.05

AR Met 0.27+0.18 0.26+0.11
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Wi H Items X #84 Control group {584 Experimental group
FILER le 0.68+0.12 0.69+0.03

TR Leu 1.24+1.98 1.25+0.05

fik R Tyr 0.53+0.09 0.54+0.23

ZKINE R Phe 0.62%0.09 0.64+0.26

iR Lys 1.41%0.05 1.42%0.24

%% His 0.67+0.09 0.71£0.04

TR Arg 1.05%0.17 1.0920.02

DR TR EAA 7.69+0.91 8.58+0.82"

B IR TAA 14.77+2.32 15.27+2.35

Fx5 RERERRYIIREEEARBHERSEMNZMm
Table 5 Effects of Lycium and Astragalus extract on fatty acid contents in
pork of Chuanzang black pigs mg/g

i H

Items

Xt B 2H

Control group

XE4H

Experimental group

%41 Decylic acid

HEERR Lauric acid

+ F %2 Pentadecanoic acid

FEMEER Palmitic acid

fifi JEMR Stearic acid

AEEMR Arachidic acid

FEMEIHER Palmitoleic acid

PR Oleic acid

WiMBR Linoleic acid

Mii—11- "B —H R cis-11-eicosenoic acid

a—V#REZ Alpha linolenic acid

T, Mi—11, 14— — 8% —JGHR cis, cis-11,14-eicosadienoic acid
R —y-I KR Dohomo-y-linolenic acid

Mi-11,14,17- —+BR =4 B8 cis-11,14,17-eicosatrienoic acid
A6 &R Arachidonic acid

BAMEFINGHIBR Total unsaturated fatty acids

KGR Total fatty acids

134.51£3.05
107.53+2.42
67.11+£3.42
52.03+0.39
28.50+0.21
453.62+9.20
1.30+0.15
83.12+0.27
19.93+0.26
1.24+0.01
1.37+0.02
0.95+0.02
0.18+0.07
0.28+0.01
0.55+0.01
108.92+1.03
952.22+1.23

134.33+4.07
108.67+4.35
76.73+2.30 "
51.87x1.55
29.27+0.78
455.33+6.71
1.97+0.14"
84.17+£1.37
20.10£0.60
1.93+0.01°
1.39+0.05
1.36+0.02"
0.16+0.04
0.29+0.01
0.57+0.01
201.94+1.12"
966.14+2.36"

®6 REREWNIBEEEA AL IELE

IR

Table 6 Effects of Lycium and Astragalus extract on antioxidant performances in

pork of Chuanzang black pigs

i H Items

X} HE 4 Control Group

R4 Experimental group

T E L AR CAT/(U/mg prot) 3.91+0.17
B ALY LS T-SOD/ (U/mg prot)
A B H K GSH(mg/g prot) 3.47+0.55

N [ MDA/ (nmol/mL) 7.82+0.15

53.68+0.61

5.50+0.09 "
75.86+0.63 "
5.11+£0.42"
5.31+£0.04 "
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RIS 1 S
3.1 RERIWIIEEBEKERIBZN

P sh W A KM R R B Ol — B DLk 1 & R
HARZ — AR A2 ) 00 5 Bk R, 5 10 A Kbk
REm IR B A B N = @Ak, TR
RENRES P HE P HRE RS RGE
% EL A R A R MR RR IS O, AR5, g 4 )1
BRI E SFYHMEM Y HRE RS R
FE TR A RE R AR G A A X 1 B AT T 4R
Yt T 2l e e R ) R R BE X S P B B
EWEMEN, BRI E I h Al 5
W HA AR B R KR 25K R P 2s R CH I
YRR, AT DL i G i A 2 8 % 0 Ak IR i 2
MYERER .

3.2 RRERIIIEEE RN &R0

Wil A 06 KO I 3 T TR B R Y
SR H £R B X T R A PR TR e AR
SIS PR XUBR R 1R AR 16 R A v o 37
G2 B AT E A M RR 1 AR EE AT T R PR R, 4
JRITE KRB B B i R E LTI A
TR0 g s 2 0 B 7 R 5 O D G 4
T B2, X 1 B 06 2 0 TR 3R ARy B
TEPU AR TERE 5 T, I 41 %% A CAT \ T-SOD {4
Fl GSH & 1t 34t 2 5 T X B 41, ¥4 A MDA & it
AT X R

5, KA SOV g WL g I 2 5%, 1
WLPS g 107 % L P 2L WAk VR, 5 0 1A A% s
FREYIA I R 4 KA SO 8 T
VLTI AL BE T & f i, A B TR AR
WORE TN R PRUESE R R A R, 94, K
WLHZLD] 95 7 F IV G €2 )5, 38 56 21 1 G 4 T 2 B
2Tt AL, 3 A B8 U B 56 4 00 LY s B 2
HHEZ,

HR,CAGHBALGELE R E &R Em Xt
HRE , ZEA: R B nT AT M5 ik it 5 0 00 o 4 A
Tk I B A2 B3 M, AT 2> PSE AW &
AT LA R AR R B B 0 B B S 1 1
BRI T8 110 7 AR R e A6 BB SE T BR A R
SERRAR NG B AL AR, AT A AT 5 A 8 5 K
IYRIREAFRE AMEST . dEAE R E S T By 1k 2
HEE A AR AR ERY AR
SRBE R HABE NS R A TR TR

MR

SRIG , LR AE R M) LR 1 5 LA BT, 1A
R IR AP A G R L RN E
FEbR, L H R T E R A TR T
AR e w2 AR Bon, 2R
J P A S AR < B Y R AR N F. W 3
RS0 A T AR Y B W = TR AR AL
T U B R TP R A B AR O T AR SR TR R
WA, 2 AR E FRITE R . bR T &M &,
J TR U A8 27 38 WL PR 4 20 b O A A 7 TR %+ 114
RO, NARRN B 5 R A 0 T A2 SRR T B 5 N A
I5 A B AT RS, S A0 A B R A R T &
O SE ARUBR ) R T B S 1 AR B R
A PR I RBP4
FAMRT S Z TR Gt W 2 nT D S R 26
HROR A 0 107 R 2 e R gE R R I A A
PRLELNTRLRT A 7 12 L T T TR 5 i i 3 v T 0 R
21, XU B AT FE 2 B X6t g 07 1 21 B R A —
TEWHEAVE A R T2 = R AR

e, W TE AR K S i ad B b 2 5 2 B AN S
PR 22 1 52 Wl 7 A S IO 3 S 7, 1 o 2 4L SR Ak
P, A T A IR S PR A AR 7= 1 B AN A A
BT, BEIE, MUK BB S 10 BE g 6T 4 15 4% A i R 2E
KA R A IR A A A R L, ARIRI S B
FEAAL S V) AE G, R 5T I R I [ 3l A B (]
TR AP AR SRR 28 A A, B P e AR Bk
S A H R BOE BEAG 5 0T MDA IR A
() EE B W, EL A 20 M 7 | 3 5 A P R U 1
AN 5 R 3 A0 G A7 A I DG Il 3
AHTh RERR AT, AL IR, 56 4154 A MDA
i I T R X 1 AT 4R U RE R A
T AR AT DT RS PR £ ot

U Ak, BLAAR 1 40 A fk R 48, CAT ., GSH Al
SOD # 2 H Z P AL 5> . CAT & TR %k
fitg, Iz AR AR P, R A R A7 0 R Ak
A(H,0,) Wi EEAEH, 4 CAT gl nf, %
O A ast Ak il N 3 AR Ak ) SR B O g RH
H,0, 75 550 R 38,  S5020 M B AR o ad S fb AR
FEIE > g o, 7R B R TR AR i CAT
AT LR v B S AL BE 7 AR 1 5 FUHLIE 17 60
AL GSH & A= W Mk AR # 2 0 P Sk /)
a3 F K, AT DR R 4 e H K S A W il IR, I
M2 F FH 2 B 5T 3k 4 0 9 %oF 4 e 7y 4 0 1R
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APV, i ER GSH ] Fl B A SR s S A
MLl N 2 i R W 45 I N e A R )
FACH AR IS, (R F 1 b R A b dhE G 200
WEZM® . GSH X sh¥ 4k & & A &,
Perkins 55 % R 56 2 W, 1 o 40 i A S SRR S 1
KHEVATTHF, 24 GSH & B A2 LA e 7 45 Y
Wz JZ  SORAAR T i 7K S B AR IS, 2 0 4 22 8
Uitz M Ak B 55, RN, gy
DL 3 3806 Kelch FEAR RN B A -Z K 7
E2 #1267 2 - bt & 1L I B T 14 ( Keapl-Nrf2-
ARE) {553 % 0K 5l GSH 2 3k, M1 B ks 2 A
SEALFREE B2 R Al A AR B R AR
B F T, kM FE AN GSH BB IR SR FE R 7 —a 1R
A% R F- — kB ( NF-xkB) 1 22 24 5035 AL 85 11 3 s
(MAPK) {5 5 ¥k & 1E %, SOD J& ML 44 [ £
ANPREE R 4R B B 6 AL AR 48 495 1Y) B 2L, SOD
PEAR I B AR P A 3 A SRR 1010 £, i LA
SOD {23 51 1 P S0 B B e e 41
1 Ren 4% W 5% % B, b 25 B 32 = 40 g SOD i
PR, AR i MDA & &t A ilge v X5 416 N
CAT Hl T-SOD {4 LA K GSH & i 3 i T X 1
4,55 MDA 7 it 1o 25 I T 0 B4 ik R W] ge
20 A TSR 1 T 5 HL,0, AT PR R RE 15 B AN, A
0L g 15 1 B 5 5 52 3] 1A P 5 e DA 88 1R i 4
FEAR T, AHIF oY 25 R 3 B, 2 32 THIE R B Bt Ak
PERERAT B T4 15 A 100 R0 G 1 R %) B e M, AT
PRUESE PR T

4 & it

TE LR G AR T IS N 0.1%o A0 B 32 U AT DLk
5 IHCAR B B AR PERE, B T LA 1R B 3R AN
PR fEIERE

SE
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Effects of Lycium and Astragalus Extract on Growth Performance and
Meat Quality of Chuanzang Black Pigs

LI Zhen LIU Fenghua® HAO Zhuang HUO Jinjin LI Jiandong
(Animal Science and Technology College, Beijing University of Agriculture, Beijing 102206, China)

Abstract; The purpose of this experiment was to study the effects of dietary Lycium and Astragalus extract on
the growth performance, meat quality and antioxidant performance in pork of Chuanzang black pigs. A total of
50 healthy Chuanzang black pigs with a body weight of (70+2) kg at 175 days of age were randomly divided
into 2 groups with 5 replicates in each group and 5 pigs in each replicate. Pigs in the control group were fed a
basal diet, and those in the experimental group were fed the basal diet supplemented with 0.1%o Lycium and As-
tragalus extract. The trial period was 90 days. The results showed as follows: 1) the final body weight, aver-
age daily gain and average daily feed intake of Chuanzang black pigs in the experimental group were signifi-
cantly higher than those in the control group ( P<0.05). 2) Compared with the control group, the pork mar-
bling of Chuanzang black pigs in the experimental group was significantly increased ( P<0.05) , the vitamin E
content in the pork was significantly increased ( P<0.05), and the contents of essential amino acids, total un-
saturated fatty acids and total fatty acids in the pork were significantly increased ( P<0.05). 3) The activities of
catalase and total superoxide dismutase and glutathione content in the pork of Chuanzang black pigs in the ex-
perimental group were significantly higher than those in the control group ( P<0.05) , and the malondialdehyde
content in the pork was significantly lower than that in the control group ( P<0.05). The results indicate that
the supplementation of Lycium and Astragalus extract in the basal diet can improve the growth performance of
Chuanzang black pigs, and increase the nutritional quality and antioxidant performance of their pork.[ Chinese
Journal of Animal Nutrition, 2020, 32(12) :5939-5947 ]

Key words: Lycium and Astragalus extract; Chuanzang black pigs; growth performance; meat quality; an-

tioxidant performance
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