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H OE. AKARBFAEMAAR RHRKFNRILEGHELFERN ZRD RO FHm, £40 X6 A
B AR E A (20.15+1.63) kg tifE B OKLFE Mo A5 A (FASAEE , EAEL
1 RE), A RA O0( 2T IB4L) 10% (X5 1 41) 15% (X3 1 41) 20% (K5 1 28) .25% (3K
V) ey R at, XM 10d, EXHT70d, EREF. 1) KBMAstr AT %5 T
A B8 B XS T A= IV 28 ( P<0.05) , AR F &5 T A B (P<0.05), 2) K58 4849 X % &8
(Asp) Fr R £ B (Ala) & F R 5 & T B (P<0.05) , 585 (Glu) 2 F % 5 3 T 2 18 41 % 9%
1 Fo [l 42 (P<0.05) . 3) K& R KR-F 693 &, L3F 82 (IMP) AL (INO) Fo ik 2% (HYP)
HFRHI I —BBRIEF (AMP) 2 B A mE KK KRBT MANAH IMP A E2 55T
xRl Ae X e | 41(P<0.05) K% [ I  MA=IV4L4) INO HYP o AMP 4% 2 % & T2 &4
(P<0.05), HiFh AHMRRARLBR P EAZFTRARLOZLFATERE AR PR
BrRTF A 20% 6, F R P 2ok B RARPH GRS TRG, BARRN.
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JF AL B R B A PR e, 2 R MR R,
TSI 15 % 14 A8 BE A5 28008 0 1L 2 ifin 38 v e BR AR
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ARy R 24 b [E]— U A8 5% Uk B b £ 4 o i
T A, T A 1 o ] — 3t o A 7, S 0 8 55
KW T,

F1 EMPEFKE(THERE)
Table 1 Nutrient levels of jujube power ( DM basis)
i [ Items 74t Content
K41 Moisture/ % 15.07
HLAE T EE/ % 0.25
MUK ST Ash/% 2.34
MR CP/% 5.58
HLEF 4 CF/ % 17.12
Hi4: # C Vitamin C/( mg/kg) 96.51

1.2 RIEIT
i) % 3 56 7 B G 4 i bR Tl 1 BB % 4 3R A
S dbate A7 SEHUE RO R4 6 Hid 24 K EH

(20.15%1.63) kg FIBEIL 8010 2E 40 B2 B HL
M5, HH 8 H( A& 4 R, fil 5 Fhid s
TAH , 20k 7 3 56 1R R o By 7 L A i ol o (R TR
) . 10% (iR5e T 41) . 15% (i3 T 41) .20% (it
M) 1 25% (IRE VL) . BAREHI ik, %
Tick s o) 8 2 4] L, SR A X B e R 1 el - DA
A L AR B AR R T Y R RS A R A
FRZH B S 8 TR K WLk 2, ¥ UBURE IR
1.3 fRAFEE

EN ORI RN 0 S i s AL LN O - b i [ = = 2
AbF, AN FEIR IR 80 d, Hod Hili Y 10 d,
IER 70 d, 325 0 [A) 45 K ) I 2 Wk, 4 Al AE
08:00F1 2000, H K& K, IFEMFEHFESR,
R TRl A AR T ] DR 10 9% FY B SR ] 4% ] M
TR 10 1] 2% 4 i A AR X AR 5 O L BB B AR
F—%.
1.4 #HFmRE

PRI G, S AR ELREEHZ
JEHEAT B , ERiA 24 h 25Kk 2 h, 5 1 h
T e K UEE S 2 ¢ A TG RS h, T-80 €
PRAFRE T SRR Y BT (22 W IR | U 2 | 2k
M%) S A SE 5 55 B 30 g A A TR LRSS T
—-20 CIRAF, T HBEE .,

*®2 RBREARAERERKF (RFER)
Table 2 Composition and nutrient levels of experimental diets ( air-dry basis ) To
A X AR Bl 14 o | g 140 HEe VA
Items Control group Trial group [  Trial group I Trial group I Trial group IV

JFi £} Ingredients

T KFEFF Corn stover 25.0
A4} Jujube power

B 75 Alfalfa 10.0
Tk Corn 43.0
17} Soybean meal 14.0
IEEFE ¥ Yeast powder 3.0
{18} Limestone 1.3
IR E85 CaHPO, 1.1
T4k NaCl 0.8
22 #hifl| Buffer 0.8
TR Premix"’ 1.0
it Total 100.0
EFEACE Nutrient levels™

{RilfiE ME/(MJ/kg) 9.98

iy B = N W nno1a

15.0 10.0 5.0
10.0 15.0 20.0 25.0
10.0 10.0 10.0 10.0
43.0 43.0 43.0 43.0
14.0 14.0 14.0 14.0
3.0 3.0 3.0 3.0
1.3 1.3 1.3 1.3
1. 4 1.1 1.1
0.8 0.8 0.8 0.8
0.8 0.8 0.8 0.8
1.0 1.0 1.0 1.0
100.0 100.0 100.0 100.0
10.17 10.36 10.55 10.76
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gk 2

Tji [ O ieEaE] 5 o I e 21 e 46 111 2H R IV 21
Items Control group  Trial group 1  Trial group 11 Trial group Ml Trial group IV
HEEFK CP 13.98 14.00 14.02 14.04 14.05
HLIENT EE 1.79 1.80 1.81 1.82 1.83
HUK AT Ash 9.26 8.70 8.41 8.12 7.84
A4 CF 11.86 11.26 10.96 10.66 10.36

5 Ca (.68 (.68 (.68 0.68 0.68

i P 0.36 .36 (.36 0.36 0.36

1) TR F o 8 T e T #L 42 fiE The premix provided the following per kg of diets: Fe 50 mg, Mn 40 mg, Zn 40 mg, Co

0.2 mg,l10.2 mg,Se 0.3 mg.

)G RE AR, 4 Sl . ME was a calculated value, while the others were measured values.

1.5 fE#RiE
1.5.1 P& EE W E

S Yu S AR T L e R
HRY) %8 PR AR ) 3 S R LRE & 10 g, A 100 mL
KOH i (0.1 mol/L) , # 74 5 min, % J7 i $F
30 min/5 7E 5810-R B 5 2092 VR B 0oL (78
Eppendorf Zv @ ) 1 & . 15 min (4 T,
3 500 t/min) , ZFk L2 H 3 22 it g,
HIEWE TR F& L HEERD EZRAGT
0 5 108 R ) TR A | R | R [l B O R TR [l
M Eo R K E B M 8 R R N (E ., B
&I &% SE7E RefSol Z Hoi% ¥ ( 30 mmol/L KCl i
5 0.3 mmol/L A FRIE W IR &) h s 1k ke
T, 18 51 il J 1 B A T S 8, B R A
6] 30 s, RERIW 1 s, B HIERIEE 330 s, B
an I E 3 K. B H A TS=-5 000Z &I, 5 H
A~ INSENT A ) 7™ it .,
1.5.2 PR R & L

SR E " BRI e sh . fERRAR
B g AFEIMA 4 mL RFU 4 5% & SR G 210K
75 5 min J§ & ¥ & L 15 min (4 T,
3 500 r/min) HC b3 Wi I8, JE W KOH % i i
1 pH £ 6.5, I HBZE 25 mL (OB BES, 7%
A1EHEUL mL R 0.22 wm KA 08, AL
fEA, W Z 8. C18 A 35+ (250 mm x
4.6 mm,5 wm) ; Ji S0 AH A AR B 5TE 5% H EE + (AR ]
5380 95 % B R — = BV W5 W EE 0.7 mL/min; £
it 25 C; gERERE 20 wL; SEAM I 1< 254 nm
) 5 R A AT I A o & 1 T S L G R LA
A% TR (1% 04 i ARG G R o o R 0 AT 4R Ak 1]

KBNS, = O BR . & & R (A
Brat ) WA T R HE XU A 271K A0 20 W) 5 0E 2 e, HY
IR (HYP) Bl  WLH (INO) FRifE il L
i (IMP) brifi il . —WERR IR 1 ( ADP) brifE bl . — %
R BR 1 ( AMP) AR ifE i (2498 itk 4l ) W+ 35 4 Sig-
ma 2% F] 3 1260 %) 5 R0 A 10 3% {300 T 26 (8 2 HE 1
FHEEABRAF
1.5.3 e & 2R 3 il

Z: 08 Chen &' W T LI A Wosh . MERFR
EUARE 2 g, A 15 mL 19 15% =5 BB w14
AW 5 min S5 HE 2 h, B0 15 min
(4 T .10 000 r/min) Ji7 B I 3% W o 38, 38 W H
NaOH # i1 pH % 2.0 J5 &4 % 10 mL, U 1 mL
FEVRT 0.22 wm KR 8 B I8 5 1 L-8000 4 4
M2 F B 53 BT ( B SE BB AR 2 w67 ) 0 b, iR
B ZHF B EE (4.6 mmx60 mm) |, # § y BH
BT Ac BB i s A B IR B 57 °C 5 R NG iR
135 C; & W 3% & 570 nm; 28 ¥ W W O
0.40 mL/min; 521 % 0.35 mL/min; i s 4028
FrEEIREN | A7 R 1Y TR A 28 vl DA BBl = R 2% v
W, T TR A A R B M 1 A RO R0 THT
T, DA 7 4 A 1 iy e e R oxh EL O ek e 3 0 A7 2R
PRI, 75 30 80 o 5 A 00 05 | 3 et el 05y 7
T4 U o W Y i, B IE R AR ME O ( fR i
ali ) 1Tk E L AR A RA A,
1.6 HEHITEHF

FH SPSS 20.0 #AF X E A8 S AT 58 1150 B, 2R H
B F )7 2253 Ht (one-way ANOVA ) Fl LSD i ifF
TR FEMESN, P<0.05 FRn2ZRE¥E. H Excel
onn2 Hhir IR FE Ak BrHE L) SE Padl ok i 2 3 e
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PR 3 0] A0, XF BE 20 2 (R A9 SR (11.439) FI
J& M A (17.036) e ik i 56 I 41 3¢ A A9 & bk

2PN AR P 4 R S T 2.31% .0.84% .16.80%
F10.37% , Jd W B 43 A 42 & T 13.96% ,10.23% |
25.12% Fll 11.43% ; i 55 IV 41 5 P 19 1 0k [ ok
(1.175) figdm W 3 m TAPARAE S5 1, 0 AN
2 (P<0.05) ;350 M 45 A9 F B PE(E (3.637) B
HLBER TR RS T DMV (P<

(13.361) FUB R (21.315) B, B w T 0.05) ;3 A B AR BR (6 7% 41 8] 22 5 A 3% (P>
A (P<0.05), Sxf A, % 1 10 AV 4 0.05) .
F 3 AEIEB KRG A B FE N6 R E A 0
Table 3 Effects of different levels of jujube powder on electronic tongue response values of cashmere goat meat
TiH X R ZH R B e 1 146 21 A IV 2
Items Control group Trial group | Trial group 1l Trial group Il Trial group IV
fif B Umami 11.439+0.277" 11.703+0.276"™ 11.535+0.168" 13.361+2.581" 11.481+0.104"

18.984+2.053*
0.441£0.166

21.315+4.990"
0.386+0.057
0.866x0.104" 1.175x0. 100"
3.637x1.788°  2.086+0.623"

N

while with differ-

18.778+1.883"
0.464+0.186

19.414+1.900™
0.507+0.202

17.036+1.016"
0.507+0.119

J& e Saltiness
Bk Sourness
T [ PR Aftertaste-astringency 0.901+0.256" 0.847+0.240"  0.870+0.180"
FH=E Richness 2.499+0.120"  2.034x0.444"  2.139x0.649"

[ AT %04 A AR [ ol e 2 3om 22 /A 1 35 ( P>0.05) (A [FENVE PR R 22 5 1 3 (P<0.05)

In the same row, values with the same or no letter superscripts mean no significant difference ( P>0.05) ,

ent small letter superscripts mean significant difference ( P<0.05). The same as below.

22 AEFEMKEMBLFEAHEEERIEDN
0

Hi R 4 TR0, 76 Y PR I B R A
i 2 A R KA EA R (Asp) AR
(Glu) HEM (Gly) NEAR(Ala) BIEM (Lys)
KT (Arg) 5, X HRZ1AY Asp Fl Ala 7 it fix
%, AL TFiA5 [ A4 (P<0.05) 5 1058 I A1 IV

(P<0.05) ;iR 3G IV4LHY Gly & & 8 & 5 T X B4
(P<0.05) ; SR, 5088 T 0 ATV 2 Ay
Asp Erm ar WA T 10.01% .6.05% . 8.66% Fl
3.96%,Glu & &t 4y i & & 7 1.25% . 9. 81% ,

14.78% 1 13.94% ; Gly &4 942585 1 0.48% |
1.24% ,1.36% F1 2.95%, Ala & & 2 W42 & T
4.88% .5.55% .8.80% 1 5.67% ;Lys fl Arg %%

411 Glu % 5 B 2% % T B K 1 Fn 11 40 HEZEFARE(P>0.05) .
®d4 AEEBKENALFERIFEIERS BTN

Table 4  Effects of different levels of jujube powder on free amino acid contents of cashmere goat meat mg/kg
e g R SERRFIE Xif HR o 5 112 Erg || S ol
Free amino Taste Control Trial Trial Trial Trial
acids characteristics group group | group I group Ill group IV
b £ 3 ﬁﬁ‘/ﬁ . aoh - = ab =yl 5 - b
KAHETE Asp . 13.39+1.22 14.73+0.79 14.20+0.81 14.55+0.79 13.92+0.60

Umami/sweet (+)

HE i Glu & Umami (+) 59.13x2.23° 59.87+1.02°  64.93+2.72° 67.87£1.74°  67.37+1.98°
& Gly fit Sweet (+) 166.51£3.62"  167.31£4.35" 168.57+2.88" 168.77+3.34" 171.42£5.64°
MN#E R Ala il Sweet (+) 206.03+9.70"  310.47+6.38" 312.46+£9.52" 322.07+14.59° 312.81+9.77*

i i Lys
K E R Arg

+ Bitter ()
filt/ 1% Sweet/bitter (—)

73.46+2.25
65.96+2.94

72.25+1.37
63.88+2.97

73.67+1.77
65.01x£1.57

71.70+2.83
65.10+£2.58

74.09+3.12
67.04+3.86
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23 AEEBAFRLELFAERZERIEN
A

s al A I T ANV 416 IMP & i i
FrE T AR [ 4 (P<0.05) i85 1 1T,
MATIV 4114 INO HYP Fl AMP 7 i 8 i T X B
41 (P<0.05) ; Fli & AW K3 @, SR IMP
INO FIHYP Ry & 5 2 #i 5 in , 5 % B2 M b, 3K

g1 0,V R IMP & & 4 5 3 7
5.77% ,21.39% .30.89% #l 31.03% ,INO 75 it 43 5|
HINT 11.52% 17.65% ,23.28% il 25.49% ,HYP
SR MT 9.33% . 21.87% ., 31.49% H
31.78% ,AMP & &t 43 BIE N T 28.92% ,54.22% |
56.63% Fl 54.22% ; ADP & B4 4117 22 5 A B
(P>0.05) ,

®S5 AEEHKENALUFASRZERSENZME

Table 5 Effects of different levels of jujube powder on flavor nucleotide contents of cashmere goat meat mg/kg

R R

Flavor nucleotides

%f B2

Control group

[
Trial group |

|
Trial group Il

Nl || 4]
Trial group Il

g IV
Trial group IV

ALY % IMP 14.21+0.33¢

15.03+0.59°

17.14£1.25° 18.60+1.45" 18.62+1.17"

ILtF INO 4.08+0.38°¢ 4.55+0.47" 4.80£0.28% 5.03+0.38" 5.12+0.36"
URIEIENS HYP 3.43+0.25" 3.7540.25° 4.18+0.23° 4.51+0.30° 4.52+0.19°
— BT AMP 0.83+0.17° 1.07+0.09" 1.28+0.26 1.300.17° 1.28+0.21°

-WElR R T ADP 0.60+0.08 0.63+0.10 0.61+0.08 0.60+0.11 0.63+0.11

3 3 g
3 ARAEBKRKENZEUFRABFEMEEDN
410

P~ T 5 17 BB 5 B TE R A0 O, TEIR 55 1A
FIANHER A SR RE BT 5 E iR R
T I LA 35 b 5 R ] R | 3 R 49 7 G 5, DA
T, I ARENE WA SR 1 bR, 745 5 h % f
PRI 5 a0 2 75 o R LAY S R | R W | R R [
WA M L TR A5 DL L, v LAE R ARG T
RS /A B I [ o i 74 O = A 1< £
AL X G5 L1 3 1R Ok BE 48 b B A BT R i, 22 5 B
v B A A R (B AR (] G ) | S A
R X2 (A 2 R Y S e e K, FE IR 2, BERR R
A A R R ERAE , SRR UL 57 - LR
44 (GMP) ,AMP I Glu KL &R | 1645
LR TR N AR BE % A O A Y B R, T 7E A58
KR 209 08 5 PR fe o i S BEOE R, Bh &
A FE TR B8R R H ( cAMP) R BERR
53 (cGMP) ] 5% J 1 2 0 mE R ok IR, 41 F
KA AT e AT RAE LA TP UL, A
(9 R 2Bk A A3 2 IR LB Eh (MSG) L RITT4 %
FR Eh LA B S A ol A TEHLER s Ry K- h 20% 1, 2E
PR R 1 ( 21.315) d5 8, 31X 5 5 PR A9 B (T A1)

o LU XS T HLER A A (3R o s 2 5 R
8 M 3 A i ok S T, ok R BB AL A8, WA T [
(RGN E X F2 9 i s fb R, 2 A
FERB, SLLAR I E AR A A KRR, 55
AR R N, AR T E SR A, ek
VR F4 ) I o A LS 5 2o i A 2 T2 T R A DU 2
LR B LR | R R A R R = A 1 L 2R
P A (L AR, X T 4 2 WA 179 BT R A /) 5 T AR 2 1A
JIT 7 B G 11, R0 45 R | S B A A R KO Y 1
T, 2 P A% SR A [ R {5 3 20 IR ) 53 g i 4
A SRR, REE 55 IR 0L, (AR A H K
2R 20 sf 2 PR A% I A [ 1 2 AR, {HL Bifi 35 5 A4
TR RGN, BT | 22 M 2 A T R ) B R ARG
TV F 8 5 FH AR 55, gL SR R A S fE A
DR, PUTTEEIN T P A4 972 o (] B, 78 0 7K F R
25% I, 3 P TR BR [R] IR i 3K 3 fe K
32 AREHMAKFERFELFAFBEERSEN
A

s ' R R — R BRIy B2
ol i A2 1A 1 FH A2 0 10 i R | AR | R R R
A W AR T AR R PER NS S
TR AT I, AT DLV Ay 5 IR 90 Jo 384 5 1A ) 3% R
P, 0 P AR AR RS I Y A i
Fb 3= 19 AL 45 Asp,Glu,Gly, Ala,Lys fil Arg 55,
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R RO A 2, AR A R BN, FE P Asp
Hl Gly 119 & &t 2 i A0 K 7 (9 3L 85 W 8, Glu
S EEVR, Gly SRR, AR F A P & R
IKEH 20% 0 fe s . by Glu B Asp 1935 [
BWER, KWMEAJFREANA R ITR™, Lys fl
Arg BJREUR RO Kl 25% B B, 10 B A
o i 4 A W3 T 4 R L RE R R R R Y
W, LT 'R H R R, AT AL E
Kol 0 ol 4 i 1R 1140 R WA, ) s 20 6 o 1) 2R 3K G 43 i
i THE L A XoF ] e v o i B R 1 W i A A L R
2T AR B 2k e, R R Iy 5 R
T A P BE R 8, ASFF Asp, Ala W, ff
HER R Asp, Ala & i 7 K KR 25% B 32
K. LRG0T, HKT N 20% B, =F PR A ff i
AR MR & A, o TR R R o AL BB A
RO F IR
33 AEEMKFERELFAERZERSEN
A

WA R AE ALK 9 A 45 5K 09 A5 B e, BEAE R
BHEYIL, 25 40 M 0 A FE R B
PR T B 11 2 R ) I, £ 4% IMP  INO . HYP , AMP
Al ADP 2275 ATP 736 B LA o o5 A 3%,
{EL B 18 52 T, AR HR 25 [ A Sl AH DG 1Y SC IR 4 I,
W IMP Fl INO S X = PR i R 5Tk 5 K A% 1 R
M IMP 75 1t B AR IR, 23 P fife A2 47 R 11 YK B S
(Hx) , XT3 A MRS 2 2R IMP & &
it A543 7K ST F 1 o T B, X = O S T A
FE A2, B Y B, 2 KA R B E AL
FRET A S AT AL P R DUBL 33 ) I RE R A
2 280 v 40 i B ) 5 B /0 B R ) TR 9 2 L DA
M4 A IMP /9 % &t INO Hl HYP 2 % 2 i
g FOA% A 7K % B 2 5 43 % IMP JE BCRY , 76 R R Y
EHEWT IMPPY ) CEH d INO Fl HYP 19 & fE 75
o BEZH f A%, 75 83 Kk 20% Fl 25% B 38 15
ADP il AMP 2 i IMP 9 5 {49 5 , 76 14 i
AR R X TR o S PR A R G 3 SR
AWK X A ADP S A B E R T
AMP, 23 K- 20% B, £ A T 9 AMP & &k
UELE , 3 F A R R 25 S A S R AR
SEanmRA G, W5 B S5 TR 0 R R R
FEA K, KL e KN 20%F1 25%H, 4%
LU= A P ) R R TR

4% @

FH A, 208 B fi o 2 R 2 2 AR R A 1 1R
TERRAL F 200 A A R B3R G AR B K
20% I, 2 A r 55 6 R F 97 125 5k P A 1 R 7
iy, R A
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Effects of Different Levels of Jujube Power on Flavor Substance of
Shanbei White Cashmere Goat Meat

FENG Ping' SUN Wangbin' ZHANG Qian' XUE Ruilin® FU Qi’
(1. College of Life Sciences, Yulin University, Yulin 719000, China; 2. Ruixing Sheep & Goat Breeding
Farm, Yulin 719208, China)

Abstract; This experiment was conducted to study the effects of different levels of jujube power on flavor sub-
stance of Shanbei white cashmere goat meat. Forty healthy 6-month-old Shanbei white cashmere goats with an
initial body weight of (20.15+1.63) kg were randomly selected and divided into 5 groups with 8 replicates per
group and 1 goat per replicate. Goats in the 5 groups were fed experimental diets containing 0 ( control group) ,
10% ( trial group 1), 15% (trial group I ), 20% ( trial group Il ) and 25% ( trial group IV ) , respectively.
The pre-experimental period lasted for 10 days, and the experimental period last for 70 days. The results
showed as follows; 1) the umami value in the trial group Il was significantly higher than that in the control
group, trial groups Il and IV (P<0.05), and the saltiness value was significantly higher than that in the con-
trol group ( P<0.05). 2) The aspartic acid ( Asp) and alanine ( Ala) contents in the trial group [l were signif-
icantly higher than those in the control group ( P<0.05), and the glutamate ( Glu) content was significantly
higher than that in the control group, trial groups 1 and Il ( P<0.05). 3) With the jujube powder level im-
provement, the inosinic acid (IMP) , inosine (INO) and hypoxanthine ( HYP) contents increased gradually,
and the adenosine monophosphate content increased firstly and then decreased. The IMP content in the trial
groups Il , Tl and IV was significantly higher than that in the control group and trial group I (P<0.05), and
the INO, HYP and AMP contents in the trial groups I , I, Il and IV were significantly higher than those in
the control group ( P<0.05). In conclusion, jujube powder can promote the accumulation of flavor amino acids
and nucleotides in Shanbei white cashmere goat meat, and the mutton shows the best flavor quality with high
contents of delicious free amino acids and nucleotides when dietary with 20% jujube powder. [ Chinese Journal
of Animal Nutrition, 2021, 33(1) .519-527 |
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