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HAbzhy

SWEEARERMAEX/NNEZEFE R RN
I 7% & L F8 45 B =2 Wi

REX, HAE, B ¥, mAE, #EW, RAERT, KR
(1 HHB G BB AR 3,22 M 730070 32 H & b K22 SRt R 2B, 22 M 730070,
3. HA O K22, 2290 730070 ;4. Hilv& ARObB2EBe, 221 730070)

i E:[ Be9] AER FH 3 & (Chenopodium quinoa) 3B E F M & i LK F M E L HE
S ek AFEARGFHrm . [k | R BE BORL R IF AR E 6 D AR FE 60 R AL
o5, M 12 A, sABARAEER, KELEA ] I ANV 5R348%48 3% 6% .
9% Fo 12% F =3 £ oy Al 2K FRIXIE L R G, B A R KMR Z WA A & pH . 4
B EAF R R A AR, [ER]EREFTEARTRIMT 3% 6% 9% HR £ )5,
MR AN TH, BT R AR BAYIRS, XA Va24 h L« A2 25T
xt B 20 Fr ALK IR 2L (P <0.05) ; IVAAH R KNP 8 Cu A4 F Fe £ FHRESHT
HAZ41(P<0.05), £ NUA 4l 2] 4 F 5 H )7 4 & 69 RARZRKE]DNRR A Zn Fe,
CuMn,"mTHEEEPNEEFHEF InASF CubSHRRABES, L 9% Hmeit
TR FEIF(P<0.05) ,FoF 9% F L LB R ERZIA Fe 542 (P <0.05) ; REF
HFRMRFA D REF ik e £ (TBIL) . 8% & (TP) . &% & (ALB) .3 % & (GLB)
Fo G2 B B A2 A EARAE R B =5 (TG) A2tk st B K, X Va2 2%
(P <0.05), [ 4 ]4 LA N REFFR P R imiE S ) F e 38 % s 9 1R 4 i wh i
i O SN W A DUV CB 9 NG E e a0 W e i 5 2 L N A s N e £ )

R, REIIRLIEA

XER: Fei; MEEF, ARR; g Ail; MELE

FE 52 S:8823 MEKFRIZAD : A
PRI A A B T4 AR MR R IR AAE
AR, TR A BT A R B AR L BE R ( Chenopodium
quinoa ) 57 TR 5 PN 22 565 07 LU Bk A9 BF A8 LU LRI
LR AE AR ER L X R R
WISE BRR N M B L B 4
HEPEMNEARAY MR SR SN ETT
2R N B R B DR A R 4 A
W) REEREFTRLE & Tl A R B A
PIRSFFS 0 B R E T, HONDF i ADF 5
BRI G A R A A X K H s AL T
(Avena sativa ) 1 ) % ( Hordeum wvulgare ) ] W2 ) %
#FUOML AR =R A PUME S
PUI TR 0 af JL i] Jieo7% k 25 2E BR O BECY Bk
AT 20 TR RS AT T 4 5 20 A9 2 =k i ik

I #s HEE:2021-12-13  {&[E] H 87 :2022-01-15

MEHS:1001-9111(2022)05-0086-07

2 XHARERBI R o A3k — AR R R
PR ) A8 A R R R S A
A2 R A 2 P A JSORLIAL IR AR AR AR AR A 52 W, O
LN LIRI P RIN R BESE M

1 #RETE

1.1 REi&t

IR (22 £1.5) kg M{dFE/NETEE 60
SUBENLA R 5 41, B4 12 Ho DL 7:3 (R A fe k)
Fb , Rl M 5 I 2 2 A4 e oK (40 R 2L 7))
AN LGS . AR (T D) 0 LA 43 S R
0% (XHHRZH) ,3% (141) ,6% (T14) ,9% (TM4) ,12%
(V) , ) 10 d, 1B 80 d, IV 2 5 F2 L
3 ULER 1, FER IR AL L SE TR LR 2 Rk 3,

EEW A - PR 5| 5 77 BHE R I (45 (B2 7 s 5 OB R PR
EZ R K% (1972—) , 55, G E O, A A A1, =B Z MOl 2 FFITTE - 3 S AR B9
« WIAEE R A [ (1976—) 35, W4, Hofz, 2\ S ah Wy isefl 5l 5 Smmioe .

B (1974—) 2, W, Hofz, BN Wyist e & A 5 BRI
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Rl BUHEEEFMS 1.2 AFEE
E IR e T3 TG T4 AR R L8 A 5 TR B 41 - B it
THI5/ % 35.60 AR IRAS I Ay B S R i 6 . U 2 R A
ML /% 16.00 T, R R AT P I U R T 0 4 T AR A
el e i, K 07:00 A1 19500 4 B0 1%, F1 il R
5 Ca/% 0,56 FVOK , U F AT A DR T4 R4 R
i P/ % 0.23 FERIFRMEET 1 d RE IR, PRIEA TR
RRPEEIRET 2/ % 20.00 X P8 e BRF T IE 3 , B PRI S i A
TR LT 4 % 28.50
x2  HEAMAR %
R 144 22 IIT 26 VA Vi
FORFI ) 12.00 9.00 6.00 3.00
FICHEE 3.00 6.00 9.00 12.00
INEFERT 1.00 2.00 3.00 4.00
Fok 2.50 2.00 1.50 1.00 0.50
oA 2.00 1.50 1.00 0.50
R At 83.00 83.00 83.00 83.00 83.00
frih 0.50 0.50 0.50 0.50 0.50
&t 100. 00 100. 00 100. 00 100. 00 100. 00

TE KPR FTRE K 0RO T AR S T RO ORI 2R BRI S Ok S MR A AR
D 4EE R E 4EER Bl AR GRIREY BRBRTEEK R BRI IR ) R R A L A

®3  EMAREFRKFE (KT EA) %
e 4 4 11 22 VA V4
)5 83.05 83.15 83.26 83.37 83.47
WEALBE/ (MT - kg™") 12.11 12.07 12.04 12.00 11.97
MR 13.32 13.31 13.30 13.29 13.29
LR 7 4.35 4.35 4.35 4.34 4.34
LKA 8.91 9.19 9.47 9.75 10.03
45 0.69 0.70 0.72 0.73 0.74
W 0.38 0.38 0.37 0.37 0.36
ERIZ:0) 0.75 0.75 0.75 0.75 0.75

A RE T, HA D S
1.3 WESRIRRMNET &
1.3.1

A2 IERWISE A 12 h 28K 2

h J5 478 52, RET I KWL — Sk LA = 3k
WL, =20 CERAF, FEIA S BT PR B 7 i 2
MRGEMSEE T IS P AR LA pH L e K & R B 4
PR (A FEE SR A R

1.3.2 LA F R AFGNE KRR
WEJEFREL3 g, B RAL, A 20 mL JR A9 (A R R
1K =1:3) 2 3 min, B EHFFEA 50 mL ZEIH, E
FERFIN R FH O TR W OGS 2 I 5 o

1.3.3 iz Afeigsanl g 7EIEIIgSEEAT 1 d
S VAT a9 DK R 4 AL RORE &, 48 FH SMT-120V
4 A s A AL HTASCRS I 9 AE AR b, 3SR
FIEE A BREE 1 H I =R R A b 55

1.4 BB SHT

H Excel 2010 X} Ztdfn #4788 21, SR H] SPSS 21.0
XPiR e 45 B i 47 B R 2 5 22 53 B (one-way  ANO-
VA) Z5RFFBIME = frifEiRF R, DL P <0.05 %
ZSWE P <0.01 HEFHEBE,

2 HBRESH

2.1 BEEENNEZEFAIARRHIE

HIZ% 4 A1 BRI T 3% (6% HF19% ¥ 28
A2 (T B A VR — 3k LB U1 3 21 5 1 1 4
TR ALz A R BT A4 (P <0.05) , i
TERMZR AR R T IR AR VA (P <
0.05) ; fal L rh a1 5 22 19 Fe K LA 30
Py i M4 45 min b« (R T 1 L 10
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HEZH AHAR ISR AL (P <0.05) 51850 M 4H 24h a = fH

AR T B2 AHAd 20 (P <0.05) o

AV (P <0.05) 711 24 h b = {H LT X R4
K THMIVA ;R IV 24 h L= {H 525 T 5

x4 BFrEZIWNEEFHBENZN

R H pogiEii| R T4 g 1 20 v || | I IV A
HY1 AN WHRKNL  68.91+9.28 57.83+5.08 63.19+4.89  66.73+3.29  72.41 +2.90
BE=SLWL 67.12+10.08  54.88 £4.20  52.32+4.23  60.09 £2.27  58.74 +2.91

THRKA  57.23+0.05  59.63+0.01  65.81+0.02 60.23+0.01  60.11 =0.01

A EL BESRAL 62.12£0.02  62.23 £0.01  59.01 £0.04  63.29 +0.01  60.12 +0.01
BEZSLAL 71,21 20,03 73.56 £0.01  71.21£0.02  68.09 £0.02  71.20 +0.01
BB % FHREKN 22.21£0.01°  16.01 £0.02" 21.07 £0.01° 24.10 £0.01° 25.12 +0.01°
BESkAL 23.02£0.02°  15.23 £0.02"  18.29 £0.02* 18.12 £0.02* 22.23 +0.02°
=L 12.17£0.01  12.96+0.02  15.06+0.05 12.30+0.01  13.23 £0.03
TRKN  6.42+0.15  6.43+0.38  6.79+0.22  6.52+0.23  6.145+0.26

45 min B3kl 6.51£0.18  6.47+0.18  6.58+0.15  6.76 +0.08  6.85 +0.23
BE=SLWL 7.11£0.23"  7.38+0.24"  6.79£0.14"  7.44+0.04" 7.20+0.23"

pfl TKN 5.17+0.06  5.24+0.07  5.320.11  5.49%0.15  5.26+0.07
24 h BESkWL 5.31+0.05"  5.24+0.04"  5.46+0.09* 5.36+0.02" 5.33+0.04"
=Ll 5.42+0.02"  5.53+0.01" 5.5+0.03"  5.62+0.03" 5.54+0.07"
=R L 30.00 £1.12  29.08 £0.38  29.38 +0.69  28.77 +0.70  29.82 +1.05
45 min LI a” 20.51 £0.50 21.52+0.64 20.62+0.63 19.88+0.61 21.33+0.71
HEDb 6.92+0.49"  7.83+0.42°  7.53+0.38" 6.15+0.45"  7.73 +0.40"
N REN s X b b b .
L 34.64 £0.76" 34.07 £1.01" 34.73 £0.97" 34.61 +1.31" 41.07 +2.45
24 h LI a” 21.84 £0.59  21.61+£0.73  20.72+0.68  20.28 +0.90  20.62 +1.15
R b 10.30 £0.59°  9.50+0.48" 8.74+0.50"  7.68 +£0.50" 9.43 +0.82"

TR B R S E R M R FE R R LR AR E(P>0.05) , AR/NEFHEFEFEE(P<0.05) , REAKEFEE:
FORZEFW (P <0.01) T,

2.2 BFEEEWNEZEFINATYRTESEN  Co SR M4 Fe &Y BF & THAL (P
2] <0.05) , 15 M 20 B — K WLrp Cu F1 Fe &2

FE TR R A 41 (P <0.05) , 35 41 A
VAR =Skl Zn &8 E & TXEA (P <
0.05) .

HIZE S 1,5 M R NLO B (Zn) S8
S MU (Mn) 54 B =Sk UG (Mn) R (Fe) &3
WEFARE(P>0.05), K5 VAR EKAF

x5 BREEMNERFINAALHMETETSENTMN
g Xt 2 g 14 Ry T4 56 M 4H R IVAH

— Cu 1.08 £0.03" 1.84 +0.19* 1.15 +0.09" 1.36 +0.10" 1.84 +0.03"

Fe 3.03 £0.20" 3.38 £0.14™ 2.86 £0.31" 4.10 +0.26a 3.24 £0.33"

Mn 1.07 £0.05™ 1.28 +0.26™ 0.85 +0.04" 1.26 £0.08™ 1.35+0.21°

Zn 24.29 £2.39 27.27 £2.35 26.73 +1.83 29.41 +2.63 25.02 +£2.23

. Cu 1.15+0.10" 1.52 0. 17% 1.17 £0.18" 1.98 +0.31° 1.80 £0.26"
B — ML

Fe 3.15+0.28" 3.20 £0.27" 3.73 +£0.23" 4.34 £0.07" 2.93 +0.13°

Mn 1.03 +0.06 1.12+£0.15 1.12+£0.05 1.12+0.25 1.59 £0.59

Zn 33.85£3.62"  30.11 +2.88™ 42.57 £4.63" 41.64 +3.52° 44,14 +3.71°

B Cu 1.13 £0.08" 1.72 £0.12° 1.11 £0.05" 1.44 +0.04" 1.46 +0.23™
T =3 L

Fe 3.18 0. 11 3.44 +0.34 3.33+0.36 3.37 +£0.03 3.61 £0.45

Mn 1.05 +0.05 0.99 +0.02 1.25+0.23 1.08 £0.03 1.11 £0.03

7n 22.91+1.92" 29.70 £1.58"%  32.09 £2.99* 32.88 +£3.54" 33.99 +4.27°
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2.3 FEgEENERFMEENIEREZIT
H1Z% 6 Al A, AR R AR I T 7 AR A 1y /N R
i B LR (TBIL) L A 1 (TP) H & H
(ALB) BRE [ (GLB) FLE AR [ it 2 52 2 AR, (HC
BENE(P >0.05 X5 VA A LML F2 i (GGT) 1%

THAKR 2, H 28T I AL T4 (P <
0.05) ; ANIRF 22 2 K79 /N B 26 2 i b H
MR8 (TG) IR, BN 12% H 32 03
R (P <0.05) 5 i B2 AN 2H 73 PN 76 (i ( ALT)
i E R T R AR IV (P <0.05)

®6 BFEEX/NEREF MK N IEIREI RN

EW el bapiizeil g 1 4 ol | g 141 a5 IV 21
BPERE NG AMP/(U - L™')  338.50+18.82  288.75 £14.41  307.0043.69  352.50 +55.58 324.50 +54.90
RE BN EREHE GGT/(U - L™') 79.75+6.42ab  94.50+9.54a  86.75+5.88a  73.50 +8.03ab  57.75 +4.44"
M IRLT 2 TBIL/ (pmol - L") 2.55+0.45 1.78 £0.17 1.53 £0.36 1.85+0.26 2.18 £0.25
B TP/ (g L7 69.53 £3.17 68.45 £1.02 65.70 £2.13 68.83+3.04  66.28 +1.76
2 ALB/(g - L7Y) 33.40 +1.37 32.35+1.33 32.18 +0.38 32.85+1.87  30.25=1.00
BRE 1 GLB/ (g - L") 36.13 +1.85 36.10 £0.69 33.53 +1.95 35.98+1.33  36.13 1.0l
FERELBI A/G 0.93 +0.03 0.90 +0. 04 0.95 +0.05 0.93 +0.05 0.85+0.03
WILEF CREA/ (pmol + L™") 90.75 =1.44 83.75 +6.30 88.75 +5.50 91.75+8.61  87.50 +4.57
JRZ %A BUN/(mmol - L") 11.28 +0.788 10.20 +1. 11 11.88 £0.75 10.63+1.02  10.03 +0.60
Hi%IBE GLU/ (mmol - L™) 5.23 +0.35" 4,58 +0.51* 4.03+0.27" 4.20+0.27% 3.75 £0.09"
Hi=}g TG/ (mmol + L") 0.23 +0. 06" 0.13 £0.01* 0.15+0.02" 0.16 +0.04™  0.11£0.01"
S8 I [/ (mmol + L - 7! 1.59 +0.06 1.35 £0.07 1.71 £0.09 1.57 +0.04 1.32+0.27

FLERJS: &/ LDH/ (U - L71)
AR ALT/(U - L)

557.75 £34.50"

22.00 £0.01°

700.5 +85.77°

22.00 £1.15°

582.25 +14.77"

19.50 £0.87"

527.50 £50.86" 508.75 £27.04"

19.00 £0.58"

22.00 £1.04°

3o

3.1 BEWFEEINERFAARR M
R AR — 2R A R, R EAHE pH R |
AR ZEEARL WU L pH A B G R
BhRZ— MUK B e A X 3 i & 52 J5 LA pH
AYCEERIVER, S AT J5 LA &, A2 AR
S A 1 TG SRR TR A I A AR ARG 40 A IR AR
fift , FLIR R A FOMERR, T LR pH R R
ABFFEH LA 24 h pH AHXT LA 45 min pH 2B 1
FRERES AR T &322/ FE 1 &5 00
LA pH 24 h #f EE AR TSN T o B2 222, 3 il
VR, TR TR I 22 22 Re g R AL PR v JULARE D
1) B B, DA T R/ LR 1 7= A=, A R T IR K
HREAE R 1k A R R T2 o LA B € e 3 0
HGSE A b i — D E P R LB AT LA e )
(i3 o B R A S L pHL (R %5 U A
K, pH (HTEZRT S, 52 5 503 T R, e pH (H
R5.6 47, APEEIE R, pH > 6.0 B 21K
02 BT IR TR 0T I AR A R AR T N R g

B IR 24 h A FR RKNUAY B (R 5 (L, TR 1
FERIC 50, 3t -5 A R R i T I 2
P pH 24 h BT 6 455, B AE AR TR sl
VA XS PO T AR R, B SC A4 BT e b
L5 PR S5 B A2 T ) S DR R 1 2 K AR B4 i
JET2 A I T R R RS N R . 91 oR/ AT
S A SBIRORE , 520 A it ) 22 T4, R . 7R A
HAREINT 3% 6% 9% WA )5, LA 5T U1 1
R W U U PR 5 R TELER , DY T AR
Je S WL A 7 73 1 o e v R AR IR K TR A AR
FE AP SR, PO AR BT B R T R B T R
BT LB P A LU B2 2 o, K
ORI IEEARR , T 7K U 2K B AR B BE 4 Ml £ 455 P 19
EIR L UEOR AR, 20T, S LAN RS | YA i
SR R A R I R
WIFOCE ™ A W R W R R S R, AT
IR AR , B pH (R AN BY U 7, 5 v A
(1 BBURE , ELAT T S AR 3 S AR A 4 S
Wi, ARSI D)) AR FIVA R % pH HILR
My, pH R, ALY B9 U] R 28 A A R AR, 28 P R



90 AL R

W48 %

B g 6, AW R R B, A MR R
INRIEFE WAL RN G T, HA R
ZHERR (DAA) FIFHIR Z LR (SAA) & B B 5 vy o

i b Ul IR AR AR AR I 25 O] 7 I RS IR S
P BER , AR, 22 T, S0 R ORE DA T 22 7 PA) J5i

Ao

RT BREMNFERKISERSEZMIH

it H g I 4H g | 56 20 jrvod L WV
TAA 20.37 £0.01° 24.03 £0.31° 22.16 £0.25" 24.27 £0.48" 23.88 £0.35°
EAA 8.28 +0.02" 9.77 £0. 15* 9.23 £0.02° 9.83 £0. 18" 9.62 +£0.46"
NEAA 12.09 £0.02Ve 14.27 £0. 18" 12.93 +0.23" 14.43 +0.31° 14.26 +0. 18"
DAA 8.92 +0.03° 10.32 0. 13" 9.57 0. 12" 10.36 £0.20" 10.48 £0.10°
SAA 6.85 +0.06" 7.95+0.1" 7.42 £0.09° 7.93 £0.19" 8.41 +£0. 16"
EAA/TAA 40. 65 40.63 41.67 40.53 40.24
DAA/TAA 43.81 42.95 43.2 42.67 43.92
SAA/TAA 33.64 33.08 33.47 32.65 35.26
EAA/NEAA 40. 65 40.63 41.67 40.53 40.24

R TCR A S ERA K T IEE T EER
e, BAR S /D (H7E 4E R MUK IE 7 19 BRAE )
e ER KT BRI s I 24 55 7 A 4
VER™ /N FE 4 Bl 4y s K g DR R
MKE MK A Zn Fe Cu Mn, LA ZH 21 i i o
B PR C T S AR P 2 T R 1) R % B T) B
JE NIRRT R R ERA D . Zn EHLARN
BTG Oy TR 2R G0 PR 1 R A5 4 % P 2 AR
LB Zn 22BN AUAT REZEL, AR T
HIWHL/NRIEFLHAL T Zn FRIET, H 9% I
IS RO s, U 2L 22 AT LIS Zn iR
R, Fe jEIMLLERE LA ERS, 2 WL A0 AL
F AT REFE A, MR rh S N 9% T 00 RE 27 AR A% b
FHEENUA Fe &, XHAERR LA @ EEA BRI
FIPY 5 Cu REASI SR MLIACHR 10 AL B 1, i/
B 1 P 2206 PR o J3 00 522 0, AT o 38 P B R
IR /NRIEENUA i & e A R R R B 4R
11 FL 9% 75 I 22 22 U Jin 2t A AL A+ i) R 5 i
R DT G LA i
3.2 FEMFEEFINERFMRENIERNZ N

MR A AFE bR AR T RE RS S5 e S I MILAAR PN 37 R
FRUHE B, FLOTAVE R 12 Wi R AR B o 1l 38 4 4
B (GLU) S BE A4 2 B UR , 32 32 9l 09 25 0 ik i
), X AV A R IR % 2% S A A 4 AR BRAE
L BB A% TR (A 10 i R PR s i , BV RO IR
o PO RS , 8 AT R A P 7 2480 1 e B it v v
AMFFEH GLU AKFFEHLAR IE % 2 B Rl 2%
B ARDRR S 0 75 0 3 22 IF AN g /N R J€ 5 GLU AR

W, /N e T8 A A AR e R T . I IR RA
(BUN) S RALA AR B0, HAR Fp 25 Fif 35 5200 o
TEIR N A A R B2 RO R AR 8 B A
P B R 2 A R AR REAZ 5215 BUN, BUN
SRR RS BUR Y  ZEA R P R B T
3% 9% 12% F WA J5 BUN & i B AR, X it
W Y 75 2R A S in - R ARDRL A R i v, 7R A
USR358 . BREF (GLB) 22 SHUA N e X
IO B2 A 5T, HL A B e (R S LRI i S TE AR,
ABTFE A A IR A S 0 B S, H AR
(EHEIT HI7EIE 5 A B LA, /N R A R
W B8 S N o LA P R R I T S RE
TR R SRR O — JTE ZAR b, X R
Wty E B[R] SR A i T 2 4 55 T D e , e AR
g A IR B RS R E R EE N, B
T35 28 St Xt 2 W1 I3 2 XTI S BE T AN A
B IR AR S AR I A AR R
RES), B E & TR R M UHKCF il S
AEERALIN B A A R AR B T
WAL A /N FEF ML 1 3 B SRR A, BT I
LR IUE Z IRER

4 it

/NRFEF IR AP IS IIE 25 LU A A et i
A AEIR , 0k, 22014k, S LA DA i 42 71 P
Jit At 5 TR BERS SR THIL A R SR AL 2 19 e
i R AUA SR ) AR S N IR L IRt
ALEB S 9%
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Effects of Different Supplemental Levels of Silage Quinoa on Muscle Quality and

Blood Biochemical Indices of Small-tailed Han Sheep
ZHANG Ai-wen', YANG Yong-hui’,JTAO Ting’ , YANG Fa-rong®,
WEI Yu-ming*,ZHAO Sheng-guo”* ,CAI Yuan®"

(1 . Gansu Sheep Breeding Technology Promotion Station, Lanzhou, Gansu 730070 ; 2. College of Animal Science and Technology,
Gansu Agricultural University , Lanzhou, Gansu 730070; 3. College of Pratacultural Science, Gansu Agricultural University, Lanzhou, Gansu 730070

3. Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070)

Abstract ; [ Purpose ] The objective of this study was to investigate the effects of silage Chenopodium quinoa on
the quality, trace elements content in muscle and blood biochemical indices of small-tailed Han sheep. [ Methods ]
Sixty small tail Han sheep with good health and similar body weight were selected and randomly divided into 5
groups with 12 individuals in each group. The control group was fed with full storage corn, and the experimental
groups | ,II, Il and IV were fed with whole corn containing 3% , 6% , 9% and 12% silage quinoa, respective-
ly. When the feeding experiment finished, the sheep were slaughtered. The longissimus dorsi muscle was collected
and meat color, pH, tenderness, trace elements and blood biochemical indices were measured. [ Results | The re-
sults showed that the muscle shear force was decreased and the cooked meat ratio of longissimus dorsi muscle was
increased in diets supplemented with 3% , 6% and 9% silage quinoa, and the 24 h L * value of the test group IV
was significantly higher than that of control group and other experimental groups (P < 0.05). The Cu content in
longissimus dorsi muscle of group IV and Fe content in group III were significantly higher than those in other groups
(P < 0.05). The four mineral elements deposited in muscle were Zn, Fe, Cu and Mn in descending order. The
Zn and Cu contents in small-tailed Han sheep tissues with silage quinoa were increased in different degrees. The
supplementation of 9% silage quinoa had the best effect on improving muscle Fe content (P < 0.05) , and signifi-
cantly increased muscle Fe content (P < 0.05). The contents of total bilirubin ( TBIL) , total protein (TP) , albu-
min (ALB), globulin (GLB) and total cholesterol in blood of small-tailed Han sheep were decreased by different
silage quinoa supplementation levels, and the triglyceride (TG) content was decreased compared with the control
group, and significantly decreased in test group IV (P < 0.05). [ Conclusion] In conclusion, supplementing ap-
propriate proportion of silage quinoa to the diet of small-tailed Han sheep can maintain the taste, fragrance, juici-
ness, appearance and tenderness of meat, thus improve meat quality and body metabolism level, providing more
energy and improving body immunity.

Key words :silage quinoa; small-tailed Han sheep; meat quality; blood biochemistry; trace elements



