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Effect of Thawing and Ripening on Mutton Quality
TIAN Han-xue'?, RAO Wei-li', WANG Shi—jing', WANG Yu', WANG Han', PENG Yuan—yuan',
SHU Ying', CHENG Shu-mei', WANG Yuan’, ZHANG Zhi—sheng'"

(1. College of Food Science and Technology , Agricultural University of Hebei, Baoding 071001, Hebei,
China; 2. Hengshui Zhihao Animal Husbandry Technology Co., Ltd., National Mutton Processing Technology
Research and Development Center, Hengshui 053000, Hebei, China)

Abstract: To explore the influence of thawing and ripening on mutton quality, the pH value, color difference,
water retention, texture, shear force, and amino acid of Small Tailed Han sheep and Hu sheep stored for 1 d
and 5 d were measured to explore the edible value of mutton after thawing maturity. The results showed that the
pH value of mutton was always in the fresh meat standard during the thawing period, and the redness value (@*
value) increased after thawing. The drip loss rate increased with the extension of storage time, but the water
retention of hemimembrane muscle was better. The hardness and adhesiveness of mutton increased significantly
(P<0.05) , while the elasticity and shearing force decreased significantly (P<0.05) , and the tenderness was
greatly influenced by the position. The content of total free amino acids decreased significantly (P<0.05). After
5 d of storage, the color of mutton after thawing and ripening was brighter and the tenderness was obviously
improved. At this time, mutton was more suilable for cooking but the amino acid content was reduced, thereby

losing the nutritional value.
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1 HES5H®
1.1 #EHS

ML 7 H RN 2Y R B R /N R FE AN
WA 10 2GR TR M (52.97+2.22) ke, TEfRETRE
JBSES AT IR S B SRR 24 h 28K 2 h, DA 4
Jr AT R 5 , 55 5 MR T i R (27.60+1.52) ke,
b R A T 5 A 2 A o 2 A 0 ) 25 BBOET S 1 WL
(lon gissimus dorsi, LD) P B I semimembranous mus—
cle, SM) %A [ EH48H  vkasiz iy Bl K &
7 RN T AT S50 = A BT .

i 1 ) A P S0P BB e AN L R
FLLTHE R 5 W kA s ] VK R (F R 3t 4li) |
NG (Eigal) « E2Y AR A RAF]  TER A
T BRR AR L LREE K LREN . 2.4- TR
R R o frel) - KA RFE LAt A PR A F &
e 17 R FERRIR AR - 118 & sL S R A 1 A BR
NI
1.2 {ER5iE&

Testo 205 fE#E0 pH i1 fEEE R A R
A]; CR-400 U (2571 . H A Jé R SERBIA A F] s TMS-
pilot & fMAITE T : 5 FTC 227 ; AR23CN 1 TR
- BEEH AR (i) A7 PR H] 5 K1100 A sl E A
{2 SH220F £ SBIHMAYL : L R I RERFE AN A BRA A
HH-2J H AR SR A TR - 4t vl 72 B % el A0 A PR

INE] 5 OHG-943BS H A KU1 < g 1 BT 2
il i 32 A B 2 ) 5 SX2-5-12 Hhafdr . Kopenli th R sc 3
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1.3 K38 H ik
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AP A g ) e 2R G AR I K 0 R GB
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80 °C /KIFFENZER . HLZ PR LIRS 75 CfF 628
B BRAFEREE N () . EREEF MR
4 I B 1) 52 96 (25 °C) S P FH M /K AR AT K 43 W+, i
[EFRBUR RN Gy (g) . TR AEEBEREN AKX .

HANK T %= 01(7‘39 x100
1.3.6  Joikey B i s
I 2 2 48 2 I 09 AR L 4 TR RE T ULET 4y 1 f
HAT 1.5 emx1.0 emx 1.0 em B, FE S P00



ERHER S RS IR o5 44 345 11 1]

2023 4 6 }]

55

02 JoT b B BT 1 -
1.3.7  FE &AL o g
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LIRS R AR, FH 2.4- SRS RIE . W
A A R ZNE B N - RRENGE ML

O % 25 AR IR 43 °C KR 1K 360 nm; i EhAH
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B A9ARFLLL A 18 £ 82;10 min~15 min. Wi AH A 5 BfY
(AT A 29 £ 71515 min~25 min, WEAH A 5 B A9K
Lt 34 : 66325 min~30 min, WEIAH A 5 B AR A
55:45;30 min~37 min, 7 a1HH A 5 B 9K 60 :
40;37 min~45 min, A A 5 B AT R 18 : 82,
1.4 Gtk

ZERL LI {E R MEZE 4R L R A Origin 2020 #47
221K, R FH SPSS 21.0 SR T GE T R LR &
J 22 Pt T 25 57 W AR SE , Duncan’s 28 FLEL .
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Table 1  Routine nutrients of Small Tailed Han sheep and Hu
il
sheep W
i H Koy HEN FLAR T i
AR ALD 7449£0.78° 21.33£0.65" 1.11+0.55"  1.24+0.05
FEFE SALD T7437+1.16° 21.442038" 2.13£1.25" 1.17+0.07

1dSM 75.84+1.03" 20.81+0.67" 0.43:0.20° 1.23+0.03"
5d5M 74445159 21.41+0.38" 0.60£0.29"  1.18+0.04"
ME 1dLD 74624055 21.46+0.54" 0.90£0.29" 1.22+0.04"
5dLD 74.17:£0.50° 21.82+0.45 1.93:0.81" 1.24+0.05"
1dSM 7568092 20.96+0.58" 0.41x0.15° 1.22+0.06"
5dSM 74.82+099" 21.34+0.84" 0.73+0.32" 1.2320.05"

AR ARRNG FhE R B R T, P<0.05.
*2 EREENEFAS TN EEE

Table 2 The significance of the influence of various factors on

nutritional components

1 H KAy MUEF MUEREY MRS
it 0.862 0.312 0.605 0.815
I ) (1] 0.004 0.013 0.000 0.091
L 0.002 0.009 0.000 0.083
St (] 0.819 0.968 0.805 0.623
R e i 0.760 0.457 0.377 0.999
PR I ] 0.079 0.369 0.010 0.004

SRl R ] 0.357 0.423 0.828 0.746
1 P<0.05 F 82 L35
F#E 1R 2 WTH /NBFEE R E S A B SR
HEE EFARR IR S 2 R B IR
(] 25 AN 2 AR 7 1) LB ML T R K 2 A2 A
i3 22 5 (P<0.05) , # (i 4T 7K 43 HLEE F FVHLIE B A

i 35 520 (P<0.05) , v R HIL A REL A il 25
THEKI(P<0.05) .
22 pH {E?MIJmégﬂnﬁﬁﬁ
SERI RS AR o, Bl — W2 AR 11 (adenosine trip—
hosphate , ATP) 7Kff A= H*, H*A P = A= 2 {d AL A @k
pH {E A BRI AR (] = A AR AR AR R S ™, 284
BRI, T EE P A pH (A R 5.8~6.2, IKEE A pH {H R
6.3~6.6. /N T HM ATV E) g pH (B 742 4k 4n
23R,

®3 NERFSHFEHEE pH B
Table 3  Changes in pH between Small Tailed Han and Hu

sheep at different postmortem times

i 6h 12 h 1d 3d 54
INEEFEFE 6.66+0.34" 5.93+£0.13° 5.87+0.09° 5.90+0.08 5.87+0.08
W 6.49+0.16" 5.90£0.13" 5.86+0.08 5.90+0.08 5.91+0.07

AR NS P oR 2 R B P<0.05.

f 22 3 AJ M1, 7EJB 52 6 h 5 W1 E 09 pH (TR 3
6.49,/NEFEFHY pH (T FER] 6.66, 3257 W1E1Y pHIE
BT PR SR T/NRIEE, AR 1 d LB R
pH (B354 5.87.5.86, %5 12 h~5 d AUl /N2
FELFHFEN pH HA RS E H B & 2R (P>0.05) ;
W 3 d J pH A BT I THE 25 53 A 35 (P>0.05) , 1%
ATRE A AU I 30 e PR AR 2k Wb T
G R AR,

SEJE pH (A RYAE 1655 A B9 B 00 B B0 394 %,
B BE IR 114 TR 5 sk Bl % pH {H T %4 % (pH {E<
5.4) , MEHEELRA A SHR MR pH (B4 5<(pH {E>
6.0, SEFS I, pH (ELAY PR T B3 ] fE 52085 2 1 il
B PTG A R L DT 3 0 1 B B0 ol e i, O e 28
KA B 4] fyuo-,

2.3 mFETAT

P 8, B M T LA € 38 R LA 2 1 0 LRIk
A0, AR AR P IR AR N 4 IR 5 R
X2 A G R ) G MRS SRR 5 B .

F e 442 5 a5, 5 A A sk (e 5 o (HA B

£4 WMERBTENETHEE

Table 4  Effect of thawing and ripening on the color of mutton

E L*{H a* {H b* (B

AEFEE 1dLD  45.24+1.01 14.36+0.63* 4.30+0.48
5dLD  45.09+0.89 14.66+0.94*  4.89+0.89

1 dSM  45.630.81 14.73:0.75"  4.9320.58

5dSM  44.45+1.06 15.40+1.00° 5.01+0.48

eSS 1dLD  45.11+0.86 13.85+0.85" 3.97+0.43
SdLD  44.48+1.02 14.44:0.68"  4.5320.44

1dSM  44.89+0.76 13.23+0.82" 4.07+0.54

5dSM 43.83+0.88 14.49+0.86%  4.72+0.76

Yo FAIRR/ING PR RSB E . P00S; ARFENARE,
P>0.05
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Table 5 The significance of various factors on the color of
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Table 7 The significance of each factor on the water retention

mutton of mutton
1 H L*E a* {1 h* i It [H liEEIEE AR
i 0.261 0.021 0.195 S 0.389 0.876
I g e {13] 0.107 0.039 0.185 S ) 0.000 0.211
1 0.544 0.679 0.463 Ehfir 0.173 0.544
it st e ] 0.845 0.515 0.696 it e B i) 0.929 0.053
e e AN 0.743 0.213 0.751 S 0.214 0.472
BT Y ] 0.431 0.445 0.765 AR I g 6] 0.070 0.724
AR x I A fi] 0.747 0.823 0.673 S 3 e R i) 0.607 0.966

i P<0.05 2700 3
ERETE (P<0.05) , 28 1 d A9/ R FE BRI o* 9
WRTFAE, RS d B A SRR o [EIH BT
1 d, i bl RS (] A 4 A8 B A R (6% G 3
FZMRA (P>0.05) , 33 10k B (i Fofr 0S8 457 XeF ™ 588 47 i) (A € 1
AR EE W, DNRIEER o (HIEKTWE, vThE
Bl T/NRIEENZESRE THE NNESARES
L EAw: = W Rk A

/NRIEEFMEN 3 5 d I T L R,
a* {H3EIN % MR IAY G, b aRTt el 7 &
SRl B o (EAMYTE R E 2 5 (P>0.05) , LI 1E
I ek 7 o PR (0 2R AR R0 b (B Y AE 1k SR
B SR AR A O i I A A F A R L b (R
MFEFRIE H,b* (A2 CH]N, 3 F B0 H) 5
FALFR R
2.4 KM

FREN S SR AR R AR R S S
B B S TR BT 28 M IS TRk - WE IR Y
TR AP | S5 I 2 1 O 010 AR 1 B JULET i 8 g 4 AR A 35 2
ab 2 L PR A R e 5 | ) s ) 28 R i sz e 281 27K
304, FRAR R 2 R K R B S I 2 6 BT, 45 1A
ZAFE K PR Y (B PESS RANER 7 B

M 22 6.4 7 Al A1, P 5 d I F 2 B A s K
542K AR B S /N T3 A UL, 330 48 BH 2 B TR AL 4 £ 2K
PR, A0 AR b KD Tl s ] %378 7k 4

£6 MBERBMEARKIEHZN

Table 6  Effect of thawing and ripening on water retention of

mutton
o
[l KSR RERE
RIS 1dLD 1.47+0.28 32.42+1.77
5dLD 4.65+0.32" 34.01+2.27
1dSM 1.750.66' 32.30+2.16
5dsM 4.3320.79" 33.55+1.72
e 1dLD 1.47+0.44 33.49+0.97
5d LD 4.83+1.17* 33.27+1.35
1dsMm 1.4220.49° 32.85+1.87
5d SM 3.72:1.11" 32.52+1.48

e A ] NG P e 22 5 W35 L P<0.05 s A B A 25
P=0.05,

1 : P<0.05 Fe7 S50 5 3%

SFAT B E VR RS, TR [ A A 0 S SRR R, T
st AT I FE T K SR s e /0N . UL e 7K R
71F B2 T 3L £ 1 K 34 2 0% BT R TR,
XS LR L* (A FHE SRR A I
g SR —2,

ZE AR RIS () A5 T i 35 22 57 (P>0.05)
PRA5AE 32.309%~34.01% , BEE TR R A 44, T2
AR, 2 T i AL i 4 g 1) B 3, 28
SR 2 R LA AU R 7 A i B I a3 5 52 AT 1Y)
() 7K 2348 A B 38 A 0%, X W1 /N R 92 FH e e
JECAL P B 1 R R A D AR R A R E
2.5 WUEMAEL

O 2 ) = PR S ) o R PR 2 U R
AT LT 4 | 25 4 41 23 B LY B I 256 R 38 i | [l g
figt At R P LR 2T 4 3 1 L 5 MRS L 45 4 A1 41
) A0 Al T R e DIt 11 35 fi M R A I B R 2 B g
PR AR A AY S B R ZRUSY, fRpART t F PR) B ) 52
AN 8 Bz, 2% PR 38T = PR ICE 5 mml ) i 5 PR 25 SR
e 9 Fras .

®8 RERAYFE A EEA M

Table 8 Effect of thawing and ripening on tenderness of mutton

K WEFEES ¥R R BB mb@ o sl
) N m)] Hfmm RN HEm] HUN
/S Td LD 2222+ 4662 004+ 1390+ 59.07+ 76.07+
FER 679 1.300  0.05" 406" 721" 623
5d LD 2025+ 3.09+ 045+ 1730+ 53.88+ 46.04=

296" 019" 008 174" 78" 889

1dSM 17.52+ 471+ 0.4+ 14.59+ 4681+ 7831+

7.03  1.62* 007" 5.38%  1095" 10.10%

SASM 2871+ 321+ 046+ 2248+ 5536+ 4930+

296" 023" 006" 258 864"  7.96°

WE 1d LD 19.84+ 487+ 013+ 1254+ 5493+ 85.03=
579 146°  0.04" 3600 1117 824*

SdLD 2491+ 301+ 038+ 1486+ 4436+ 48.04%

412" 027" 0.12° 289" 679" 787

1 dSM 18.66+ 434+ 0.12+ 1540+ 43.68+ 8837+

697"  0.84"  0.04" 551" 13.08" 930

5dSM 30,87+ 334x 039+ 2399+ 6056+ 5452+

538 017" 011 393 11.06° 8.4

AR RN PR 2 5 L L P<0.05
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Table 9 The significance of each factor on tenderness of mutton

T H REEE b BERRRE REE PHAEME BYUIh

[GHELR 0574 0,055 0923 0735 0301 0.005

8¢ oyl 0.000 0.000 0.000 0.000 0392 0.000

5142 0.955 0971 0990 0.000 0616 0094

mn RS 0.891  0.233  0.819 0945 0751 0.209

Sl 0.093 0.858 0.688 0.148 0.158 0.730

TR 0,053 0730 0.331 0010 0.000  0.68]

SRl IR 0625 0.845 0420 0682 0.219  0.889
i)

1122 P<0.05 e %

fh % 8. 22 O nJ B, U e Xof R | R | B R
M R ERPE R BT U] ER B T B 0 (P<0.05) , £

R T RE RER PR & R BRI T R
PG, T8 f R LB AT B LI 1 T o, 21 B A8 40 LN
PERGIN ., PR RS ELE L s e BT e R AR R R
1,2 MR Rt A s [ R A TR . BB
ot e B PEAT B (P<0.05) | 75 J 1< LAY 15 286 1 B
B /INT 2 BRI, G e SRS (1) A0 7 B9 38 B AE G At
P AR SRR T W0 (P<0.05) .

SRR BT U] A 3 B (P<0.05)  IFEE 1 d A

/NEFELAE LB D] ) NS AL (P<0.05) -
/NRFEEAEN 1 d A B U R/ T R &8 5 d
M , & BT R B [E] K. 558 R
B 5 B e A FH A AR Fi, 05510 1B/ DU B R X
FEHAT 0 1 d B/ R 2 A R B 4 T2, &
5d R G —HWUERF . 25 1d~5d BERAET
frt AR, P RO e A A LT 4 SR B (R T AR A 2
B BRI RS, SO AR b, B U RRAR N IE R
B WUFN = B LAY 85 0 7 23500 % T 39.48% Al
37.04% , I8 F- 5 Fe A VR BEAILAY 55 611 41 43 30 R B T
43.50% .38.30% , iX —"F b5 Yan T 5T 45 FAH
(UL, SR AR S A [ & S TR B 1) g g S e A AN [
2.6 i@ IERR AL

2104 11 43510 fp AR i 3t 2 R HE b 77 B 3
RO B RE I I b 3 MRS I L 6 12,42 13 40 ) o g
(L AR AT 2 PR T R R 7 ek ) B A

H 22 10 FN3R 12 T, /N2 22 A 25 46 ) )
15 PR FERE , Horp & a0 55 & 5L (essential amino acid,
EAA)8 Fi, JE 075 & FE % (non—essential amino acid ,
NEAA)7 R, For &t f5 i A9 S0 B N A AR WOl &L
SR & RO A NS ER . 12 11 A 13RI, Sk
Xt S SRR & R RO AR 225 (P>0.05) , X R £ R A
LR & R Z WA RIRET R, SRR,

R0 BEARNFEAELFEERSENPN

Table 10 Effect of thawing and ripening on the content of non—essential amino acid in mutton

mg/g
MRE| KA E HEM EE& N = lip=Nire [EE=Nir RERE AR E LR
NRIEE  1dLD  1853x127" 33754234 035:0.76°  12.41x1.06°  7.75:£0.61°  12.36x0.90" 6.99:046"  101.14+7.25
SALD  16.26£1.05"  29.90+1.73  8.44x057"  10.1420.66°  6.51£0.26" 1043065 5.84+0.52"  87.52+4.72"
1dSM 17.34£1.89"  30.97+3.31"  8.6420.78"  12.14£1.42"  7.62£0.94° 1126£1.25" 6312076"  94.2840 64"
5dSM  16.03:2.48"  23.89:3.78'  6.85:1.07° 1104242  6.62+1.07%  1470:221"  4.32:0.59°  82.67+10.45"
e 1d LD 1813£0.66% 33.22+1.20"  9.25:0.37" 1241048  7.67:040°  12.00£0.24"  7.21£040°  99.88+3.55"
S5dLD  16.66+£1.40%  30.13+2.32°  8.39+0.88"  0.43x1.02°  6.59+0.32"  10.62+0.94°  5.66+049'  87.48+7.16"
1dSM 1685170 30232317 8.50£1.00" 1101218  7.27£0.73*  11.05£1.04" 6.81£0.93"  91.96+7.66"
SdSM 1466£1.83'  22.19£2.79°  63820.86°  10.71£1.49% 602065  13.60£1.70"  3.98:0.50"  77.5449.69"
T RPN R R 22 R i 3, P<0.05 .
F11 FEEEMERFLEEERZNHNEEE
Table 11  The significance of various factors on non—essential amino acids in mutton
i REHR  HEmE b [ g I (RN W AR E AR
s B 0.242 0.299 0.347 0.142 0.151 0.231 0.738 0.274
it [a) 0.000 0.000 0.000 0.000 0.000 0.033 0.000 0.000
iz 0.004 0.000 0.000 0.726 0.130 0.000 0.000 0.000
SRRl g ] 0.960 0.941 0.732 0.955 0.891 0.786 0.038 0.842
SRl 0.239 0.419 0.560 0.611 0.155 0.357 0.838 0.441
T ] 0.878 0.003 0.008 0.010 0.928 0.000 0.000 0.999
St I SBR[ 0.960 0.516 0.620 0.304 0.536 0.241 0.453 0.613

1 P<0.05 5Bl &
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Table 12 Effect of thawing and ripening on content of essential amino acid in mutton
mglg
el R AR M  SocEm LR RN A HEmE T EE
AVE S LdLD 11352084 10.62+0.72'  6.01x0.43  9.74x1.43" 17.3521.06" 7.85:043  4.38:096" 13.79£0.90" 81.09+4.92
T SdLD 100120710 9.11£0.56™"  5.21+0.34"  8.13:0.53"  14.762094" 647053  3.20:0.79" 11.46x0.57" 68.35+4.11"
1dSM 10224097  8.48+1.60° 5.99+0.65  9.42+1.24"  16.45+1.99" 7.95+1.09° 490+1.53"  13.68x1.46" 77.08+7.89
S5dSM  7.05£1.13"  11.00£1.83  3.76+£0.55° 8.98+1.37" 15.46x2.29" 5.81x0.80% 3.89+1.71" 6.38+0.88° 62.38+8.06"
W 1 d LD 11.08+0.33"  10.43+0.34"  597=0.18"  10.14£0.45"  17.0520.70" 7.64=0.59"  373+1.17" 13.47+0.66" 79.23+3.77°
SdLD  9.89£1.13  936+0.68"  5.1820.63" 8.42x0.74" 1541£1.26"" 6.96£0.60"  3.23x096" 11.58:0.84" 70.13+5.66"
1dSM  997£1.24°  8.79+1.04'  560+£0.69" 9.01£0.77"" 1590£1.25% 7.44+0.57"  5.11£1.69" 13.00£1.95" 74.92+6.71*
5d5M 6.60£093"  10.01£1.27"  3.48+0.43" 8152099 14.10+1.68" 5.26+0.69° 3.72+1.88" 5.86+0.63° 57.14+6.35"
T AN ) N 47 2.5 4. (P<0.05)
F13 ERENFHLTEEMEEMNEEE
Table 13  The significance of various factors on the essential amino acids of mutton
i HEE WEE PER RasElm SE]R ANEm WEm glEm OWEEm
fn 0.239 0.565 0.143 0.571 0.285 0.263 0.684 0.185 0.209
g st ] 0.000 (.288 0.000 0.000 0.000 0.000 0.006 0.000 0.000
it 0.000 0.261 0.000 0.375 0.070 0.001 0.033 0.000 0.000
fin sl T RE R ] 0.963 0.426 0.817 0.584 0.918 0.334 0.834 0.563 0.924
RRE S Pt (0.740 0.501 0.227 0.051 0.124 0.053 0.636 0.339 0.218
A < R (7] 0.000 0.000 0.000 0.039 0.325 0.001 0.612 0.000 0.075
i R B A s A [A] 0.691 0.112 0.865 0.746 0.229 0.277 0.459 0.790 0.260
1 P<0.05 Fern i L 3%
D GHERSS (] AR 2 i B R AT W R BT AFAE 225 I3 1 d i, /N2 FE e BN £

B R A R A1, R 2 SR B Bk B T () Y
ST/ 5 I 1 o A 4 A P 2 1 R R A, Y
T I WU 07 i S R 5 2 v T B UL, o3 5 B
WA ERR 28R NEER . 2R T HER .
AR & EAA 35 5 TR IREILP<0.05) . APl
DYl s 8] 19 2 B A FH RN 202 i & B 5 35 52 e ( P<
0.05) , Fifi 5 Tk f [ fr) 92 <, 38 3 455 208 5 1k i i /b
HH A2 T /N FE 3 S0 R e i) ) 58 B A R AT I
SRR MR KA R I E R A B R A
T (P<0.05) , S REUER (v &0 = . N 2Ry % i
B3 s 1] F B T84 T, 5 SR B JUL) 2 PRk B
HE R S5t Z@ R4, oy a SR & B B 58 0 (8] 76
& S | RISV oY N i i | S s 7
L5 b, RO SRR & Y AR (TG B 3 R A

H R, NRIEEMME Y B R R L
1%, FL A R LA B LR 75 i 0 & | (PR I I () A
FER ERUEYIRIBERVE T 2 FhoE 0 & 8 M o 5
A5 FIT B, B i 5 2 S B AR AR e T i e,
FE UL (o 28 Sk e g e b

3 RS &R
NRIEFRIBIE 2 A TR HOU I (2% | Bk

BEEBA K T, /N FEE RN 5T 1 0 18 %/
FF R BEAIL(P<0.05) 5 it fet A 5 /N B FE R 35 ek
UGS R e 785 ek AT EL Mg e ) b 08, B 0 1 )
ol 25 5 WA IR) IR BT VI R PR R KT/
FEL | T ROE BY7 AL AR I R (] Y JE AR L 32 A
AR . EI08E 5 d J5 , “F A R BT /1 T %, iU
E st H P T RE R A IR, X — A Bk
Al AP BT T A5 SRR RL , (ELRE BEXE N i) Bt PRLA T 44898
MASEIRAE T 3, 8 5 d I I 220 B LB 05 1
JE s R ME W B R T S KL (P<0.05) , 5 i 1<
JUUBRRE B8 4 s i S d 5, i R O R R R
B XS5 R IR E G IR EE R AR, 35 B L
#BL EAA NEAA 7 it i &2 (P<0.05) , 2 REALHT,
R AN TN R & R, e R A B

b H KR B I RR i PR AR B G K T f I WL, iX
FERAS ] B A7 A7 e A I S A S i R AN ]

Wi SRR AT RS, S Y L* (ELI/DN , a* (BRI b
(BN, (RAKMEAR 22 | St RN B U ) 8 % TR (P<0.05)
EAA NEAA &8 /0 (P<0.05) ; B 50 /NE 58
EFAE 2 AE AN BRI AL 2 A0 7E
RS 7R ﬂ:&ﬂa AR LA I = T 1) R A
s A E LG &R BIEL S IR EA BTk,
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