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Effect of Amylose Content of Different Varieties of Long Rices
on Processing Characteristics and Quality of Rice Noodle
SHI Tao-qi,ZHANG Chen,DING Wen-ping * , WANG Yue-hui, CHEN Xi,ZHUANG Kun

(Ministry of Education Key Grain and Oil Deep Processing Key Laboratory, College of Food Science
and Engineering, Wuhan Polytechnic University, Wuhan 430023 , China)

Abstract ; In order to study the effects of amylose in different long rice on the processing characteristics and quality of rice

noodles, long rice varieties with amylose content between 10.26% and 24.91% from different areas were as raw materials, the

physical and chemical indicators, cooking quality, crystal structure, texture characteristics , digestion characteristics and sensory

evaluation were measured and analyzed.The result showed that, with the increase of amylose content, the crystallinity of long

rice decreased, the thermodynamic characteristics of To,Tp,Te, AH in long rice increased, the reheating time of the rice noodle

product increased, the cooking loss rate and the broken bar rate decreased, the chewiness and hardness of rice noodles

significantly increased, and the crystallinity of rice noodles was larger than long rice. And when the amylose content was

22.52% ,the sensory evaluation of the rice noodle was the best(75.9 score).In vitro digestion experiments showed that the

cooked rice noodle had the highest hydrolysis rate and the final hydrolysis rate of the original powder was the lowest. And the

amylose content was significantly negatively correlated with the in vitro digestibility ( P < 0.05) .Rice noodles processed using

long rice with an amylose content of about 22.52% had better processing quality and lower digestive characteristics.This study

provides a theoretical basis for the development of rice noodles with low digestion characteristics and high quality.
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PRVBAER IR ST & B FURE S BN [R], SR N TR, £
S ECRORIAE A ST L R Ay BT AR P A A 22 S, B Bk H)
PR MR A T SRS BIF ST T LR K )
FA A ARG FE K Sl AT, R0 T KK TE R R e 5 oK &
AR C R, 45 SR 2% W 45 U M & 8 X R R BT 5
Wi f5 K o PN DR S ol AT g il >k Fe L 457 2 A 4
KL, IFE A PR A HT R ST T AR TS M & B 5 oK
LB OCR , R E AR VER & > 23% I, i Hi 1y
KL BT im BT . (B, B AT S 0 W SRR AN S
AT VERT R H IS AT ok () F8 43, FOUE Ak
5N AT G . Chung %51 #5897 A W] 1 85 B8 &
B ROKTE R 1 45 44 BRALME BT 5 RS A R 28
R, R VE B 11 43-F F1 G AR 45 48 X PR S0 B 19
WAL BAG T, Jeong 25 %o S [] B A% UE Ay A
R 7K AR it e B R LA AR B e I A 2 I R T
RSB IE AL R BEAT T HF5Y, & H BT8Ok B
BEREMRGFREMEMIYE, S EAE A S P
R ST BT HE, A B Tl AR OG , AR VES O B
AITE RS TH AL R A

F HHETH 1R, 5 T IR JEURHm 1L B B B A Rk
T ABAEAE T 2R A S BN a2 AR AN 2
SR, BT EEE DE B X oK ST A A P B AR X AR A A
(RS, ASSZHGXT 6 Fb A W) ELHE UE Ay 2 BRI KR i T4
PTG BT 4 5 e 2R AT T ST S B, DA A B IR Ak
HREPE L BT R TR S i 22
1 BRI
11 HESNE

HER 537 Wb R BB iR L Lo
BN BERE ; S 585 YIPE RIERL A R A
BRIPIOE IR AR R /I T ARAE RO
B 31007t 2R AL A= AR POk By A7 BR 2N W] 5 SCBE B
AR (2L >99.9% ) |\ HEVEM AR UE & (L1 >
99.9% )  Sigma KA R A ; KR TR (30550) |
H & A (p7000-25 g, =250 U/mg prot) | 5% 1L il
(14504 — 250 mg, = 450 U/mg prot) . o — UE ¥y [
(A3176,=5 U/mg prot) ZE[EH Sigma 4\ 7] ; 45 29 ¥
17 & (GOPOD) .E- AMGDF 2% /K >% Megazyme 2\
a) s A AL ERIR (AR AREN S al, 2G4 A
s A R A 7] .

AL204 AUHL FRF W - FER] Z2ALER A TR
] (i) s TA=-XT2i Py BAg ) sl
Stable Mciro System 2y #] ;4> A 3Kl JHACE &
P ; Q2000 22/~ Y £ E TA FIRTTEL
Fl; Empyrean x — 8§ £ 717 45 4L 1 2% Hi 52 A Al
ZHSY-50 YRz HiFRAf b A AE A s IXFM110 7Y
HEAGENRUE L s AR A S A R R LGI-18
TSR Ty AL N TRAE MR R R R A IR A 5
Enspire ZIEEREARL & E A HRIKE; TGL-16M
EIEELOHL IR WA T g AR T R A R F
QL—-866 JRHEIR A4 TL73 HoMR Dl SR A &5l 3 A B
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1.2 XWH*E
1.2.1  SREZRMHIE  RARASHEEZE—E KB
BB 2T —E R

Z:RESCHER [ 7 I FEAE TR 2%, HERIFRER 1500 ¢ HlikeAs
i, AR FE R, A R A FE AR OK BB, Rk S
IKFESTIIRA) B E R T2 8 h, Z )55+ 2 h,
SR 5 A T BERS FEBLES RS , 3k 80 H i 45 FH , HL 3 g il
EHIK S B IFC s, KR S KEEE 40% ,
WA RS, BT IR 80 C AL L NET
TR, HIVESE LA KRR B T = iE 24 h, it A
4 CokFE#H -
1.2.2 AR IEARBIEIE PRI E K52 . 2 ]
GB 5009.3-2016 ¢ £ it H 7K 43 0 58 ) 5 B 8% T A5
SE 2 GB/T 15683 —2008 € kK B85 TE K & = 1 I
FEY 3 5 H BRI AE : 2 08 GB 5009.5-2010¢ & 5
SR RE Y 5 FLE I 2 - 2 B8 GB/T 5009.6-2003( &
fn HR IR B B R ) 5 ARSI RE 2 R GB/T 5505 -2008
CESTPIRSTEITIED o
1.2.3 SR FEZ R 2
1.23.1 FEFEE  FRIBCKZ 10 g( KB 10 cm L
) KSR E] 0.01 g, fBIA 10 f58Ek K, BT Bk K W T i
B 10 min, FIAR 85 80 B8 AT 857 H 430 oK By A AR BB B
B T AT AR T R B A R T, R T K IS R
EZETIRTRA (105 £2) °C po-L4E At 25 48 5, BRI
Ty o K A 2 0.01 g.
m, —m,
m(1-X)

P, m RS BT, g m, SRR S SRR L —
FHEE R, g m, MRS FRE LAY R, g; X N
FEd PR S, % o
1.2.3.2 W&k EPEKE 15 em KR, JHRKSERR
m AREE S B T AR S BLAYAR LA, 32 1: 20 % L )
GRFE: ZK) A BB K, BT 90 C AR IR, 55 = i
10 min, FHHE TR RREBE L, e R38R K UET,
MENASFEARJE 10 em F1 10 em DL BYACER , 45 BB
RN /3 Nc Ve a o N

WE A (% ) =" x 100

K, m, AR 10 ecm SRR, g;m NS
AT AE , g0
1.2.3.3  SZIKETE]  FREL 10 g Kk, & T HE & 10
R K P BEAR R 4l U 4R S5 A R 1 i, IR
FPRITET,9 min JFHCH 1 ARBCFPIBEES 5 v B &,
WL TG & g O, B FF 10~15 s Il — R H 2 TG H
LR Ay 1, IHE Pk RO I8 96 B4 st ] By A2 K st a] 7
1.2.4  #FJ7ZAethlllae FERlcKES frad 100 B i, 7R
4 mg A2, 5OK$EIE 1:2 o/mL 19 HLBTR &, B
HINASRHER I, IRERSE, T 4 C %5V
1 d & et Has s A SR, RS
[fl:20~120 °C, FF{EHEZF A 10 °C/min, fH Thermal
analysis FCFTT AR AR IR IR BE To (WE(H IR Tp (&
1EVRE Te FUMIfEAS AH B9ZR10IE L o
1.2.5  fSARERPE FPRIK SOk LR B ok 300 H i, %
JH XS e S A H S AR R PR . A ST SRR AR

RAEMR (%) =

x 100
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B2k CuKa, Jinik B 5 40 kV, 48 HL 3 30 mA |, ) &
20 N 5~60 °, FAFEEE 4 °/min, Z5H K] Origin /F
&, B Jade BA4 53 3 H 445 55 X Ace FIEE S & X
Aa, 48 i X TR A5 3 A X 1 AR A9 R AR R A AH X 45
am e,

A

C
Re(% ) = ——5—x 100
A, Ac 245 i X ER 43 T B Aa S B 45 i X K

Sy

1.2.6 KL RAFEMEIE KK T bk p &
7 min J5 85, FHE K sk, FH 8 408 K 28 3% 1 9 7K
Sy, IERLEL 2.5 em SRV & 7E TPA
B A B P36 513k, R 46 Lol 50% , I i1 3K B R
1 mm/s, M HEE A 1 mm/s, S 1 mm/s, filt
KITHRS5 g, ZEOGREGE 2 500 pps, #EATHIRESE,
SR A PR VR PELG S 565 o

1.2.7 JEREIEM EETEAR ARSI, Bk
FhR o L2 17 IF8GE 24 ok B MR P 5K bR dE
GB/T 15549.1995 X JE&E PEM 53 #E47 i e I 85 )1l 12
G BRIGSXF ASPPRZR AL AR | R EAT IR T 45,
BT 100 4y, B S5 OK T Ay B 4 S AR R B S
5y

K1 ORLRE O ARE()

Table 1  Sensory evaluation of rice noodles( score)
EE| P A 53
e BUE s, Jog @, et U B s 20~30

(0~30) BUEIs) ARG Wk 10~19
PO, KL Wik 0~9

ok SRIER , AR ER, Uk 20~30

ooan ORI AR, SRS 1019
AURAEEIE , Hoplh S R 0~9

BRRE TS, AU , SRR L 30~40

K ARCRSE R A R R, IO T2 16~29

(0~40) B A i

AREKEARRE, LB, iR 0~15

1.2.8  ARSMEUIH AL ORE A 2% 28 I BOKR 2R (PR HL
10 g KL T 100 g /K HR 2R3, 7% 2 18] S92 ah B
ORI Ta]) 3 53 T AE 15 37 ML BLTAT, 75 - 40 °C R % R
2 h RV URTHR 24 b BB LA R 50k L R 2P
R & L 60 H i 5 535012 A iAf: 100 mg F°50 mL
B, 3 AT =75 SCHR 10 ] J7 35 A 2 Fh
BEREATAALLTH Al , R B 3 200 B 7 pil 2R BB S1
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i K ) A 20 BT A, SR S 3 B SO BRE Y
K %R (hydrolyzing rate, HR)
HR(%) = m, x L x bl 1 100 162

0.1 0.1 1000 % m, ~180

x 100

Kt .m, AT, e 7/0.1 HTEAS[R] 7K fifk
B Al R AL TEAH 5 1.1/0.1 2y GOPOD 25 BR A FH AL 1E
{H ;171000 4 45 b8 0T B 4% (8l s m, AR S T BT &,
mg;162/180 i PATEMY AR AT I UF 25 D —Fj 2 B i # 3)
VEMY P AEAE I K D—A 25 B8 AL+
1.3 HELE

TRLHBEAT 3 RVAT AN ER &2 S 5, H0E Ak #E R
SPSS 22 Fi1 Origin 8.5 £ &R A4 v, I 2 Mk 43 #7 ok
J Duncan K556
2 ZHR5ITE
21 AESMAREEZERES

22 2 6 PlRlK Y FEAS =2l oI e 25 2R, 3=
2 AT, KA P 7E 12.41% ~13.87% = [a] , ML A i &
BAE 037% ~132% Z b, EA RSB 7.51% ~
9.23% Z[a], JR 53 & BLAE 0.53% ~0.74% Z [a] ., H 4%
TEM B 10.26% ~24.91% Z 7], B H w2 R m K
P IEAS IS5, T 7RG IR R B VE R B e e, N
24.91% , — Pt 55 Ju & PP HOAE TE OB B I AR, N
10.26% , 358 FHAS [7] Hb, DX ARE & 53 B Al K B 4% U8 Ay & 1
Xof KMy 24 BT AE A ) 52 e BT B A AR R v .
22 AEMAHIKAKRENEERR

52 7K B[R] J2 Al oK 2R 2 38 LK 3 RN R 75 3R
Bl AHZ R ER. H3R 3 I, & & IR E KA [E]
ik 780 s, & K B A] B 0 02 A0 B LS R
585 s.3X Nl BE 5 B AL TEH & A ¢, 2## Cham 251
BHGEFR, KAy 22 78 Z BT [E] 2 5 min, B85S VE M &
R, A TR R ME MOK 2 R TEAR AR, S B3R
KBTI TR o TAS BT ST I A5 2K £ 1 52 7K B T8 AH X 458
K (KT 10 min) , AT HE 530580 77 725 | s AP AS [F] 09 B A
FES O

ZEEI R B AE GG W ZE BB AN, KkEk 3R
AR 5, T — PR LRSI MR A R, &
TP AR A ZE B PR AR, 2N 9.94% , HHR G R
1 585,/ 10.01% , — s Lt &, i 5] 24.26% , [
B EEETEA S BN, 28U R W AR AT
#_ Hermansson i‘i‘?m: HRiE, H 5% TER BL& F M TE
K BEIR K 0 VE FHARRPE, X EEETE M S R S T <

K2 OHRA T EFEA RIS (%)

Table 2 Basic ingredients of long rice( % )

Al TR KAy FIE Wi Eede i HEETER Koy
GHE IR 12.41 +0.09" 0.86 +0.04" 8.03 £0.02° 24.91 +0.37" 0.74 +0.07"
R 585 VLT 12.62 £0.08° 1.32 +£0.05° 9.23 +0.04° 22.52 +0.21" 0.64 +0.05"
MEBIAE IR 12.72 +0.12° 0.81 £0.03™ 7.51 £0.06' 19.21 £0.26° 0.56 +0.02"
Mk 537 ik 13.87 +0.13" 0.58 +0.04" 8.24 +0.09" 15.65 £0.20° 0.62 +0.11*
1007T R 12.61 £0.05° 0.78 £0.03° 7.88 £0.09" 13.41 £0.19° 0.63 £0.09"
B L T 13.20 £0.07" 0.37 £0.02° 7.76 £0.05° 10.26 +0.36' 0.53 +£0.05"

T« [F S AN [ 7 RE R i o ) 22 S PR B R K F (P < 0.05,n =3) 3£ 3~3R 7 [l
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Table 3 Cooking quality of rice noodles
ALk EHETER (% ) SKEE] (s) AR (%) Wi 5% (% )
el 2491 £0.37" 780 + 14" 9.94 +0.69° 12.26 +1.59"
%4 585 2252 £0.21" 710 £19" 10.01 £0.61° 12.37 +2.15"
FEWIFL 19.21 +0.26° 685 +10° 12.09 +0.44° 14.74 £2.34"
¥k 537 15.65 +0.20" 660 = 16° 20.03 +1.60" 19.14 2.11*
1007T 13.41 £0.19° 620 + 10" 22.09 £0.52" 19.94 +2.19*
YN 10.26 £0.36" 585 +13° 2426 +1.67° 22.25 +1.62°
Fd RCRAPT 2= R
Table 4 Thermodynamic properties of long rice
bl EIRIREE To(°C) IR Tp(C) ZLEREE Te(°C) WibksAs AH(J/g)
&R 71.82 +0.02" 77.42 +0.09° 79.90 +0.07" 8.120 +0.09"
254 585 70.95 +0.05" 77.56 +0.08" 78.89 +0.08" 8.136 +0.07"
MWL 70.02 +0.10° 76.78 +0.14" 78.56 +0.12° 7.990 +0.12°
TH¥k 537 64.68 +0.06" 71.60 £0.01° 76.07 +0.09* 6.870 +0.07*
1007T 64.69 £0.11" 71.51 £0.03° 76.17 +£0.05" 6.915 +0.10"
) -y 63.51 £0.07° 70.17 +0.12° 75.06 +0.08° 6.330 =0.11*
BN 22 R K5 1) BEEAER B AR 5, 2% 2 4 2k LA
W R BRAIK, AT 45 R 5 2 AR — 3K
2.3 A EmMAMAKBR S FSFE P
H1FE 4 B, A R L, 0 55 L Setisss
ARG IR B B AN, oF 63.51 C A2 Ay, HoE BE VE MY & R R
=K, 75 ZE B AR AL, & T A fE ik, 31 JEERS37 B
Wit , 2 . AH = EACERTE ALt 72 /'N\l\\‘ 1007T J508
KU TE 2355 FA) 1) i B ORI B 0y 00T 1 K A 1 I 75 B B , , , ' s

2, Tester 25 F 5 2 W, B4 ELBE JE R R 4> T 48K
2RSSR AE TE My TORL 14 TG 2 T X B, IR 4 8 T A
B g, DU R R VR BE R R . SR T 585 FE S 1k
Je AR E B s , o 8.136 J/g, BEHA SR I 585 i Ak 1k i
XME, T i i K.
2.4 A[E)mAHIK R K LM RIE S

1 AT LA, SRR 43 51 7E 20 S
I 15.3 23.5 °FIRLWE 17.1 (18.2 °4bA BH i A7 5 g,
SR BRI A RS AR B AR SR SRR e TR, RO AN 5 i
VEMY T AIBE LT o> i A ot Jade 4007, & &
5 2t 585 KR B 537 (1007 T , 485 JLILAS
o Rl OB 45 S AR IR N 29.4% [ 32.7% | 34.2% |
36.2% 38.6% \39.2% , 4G ELA%EVENK B BLREAR, AR5
B4 W T, Sk R Y S AR, A 2R A
PSR/, vig i e A= KA e A LB | A T L N TR N
L 2 W A RE . I’ 2 R AE 13.1 A
20.1 °H B V ABUAT G X R i PRI AR T i
K53 A ) Sl AR SS A , T8 i T 38 4 5 X, &% o EE A Bl
BT, TEAR R
2.5 A[E@BHIARKE R RS

LR W S AR e PR T R 45 SR AN R 5 TN, R R R
SKIECRBHIN T R 28, 7R3 BE ORGP L NELER R 454 F8 B
ERKIESR ., AF PG FE R E R, 43
k1 461.61 363.59 of, HR 25 585, 4351k 438.92
313.21 of, Lk FL A RS, 40591y 210.11 . 171.70
of , MIEMEERAE N 2255 BT RKFER 2 Wik
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Fig.1  Crystallization characteristics of six kinds of long rices

BRI
585K 4
PR A 2k
TAER537 KL
1007T A
. . ALK
40 50 60

i’

0 10 20 30
26(°)
B2 NP I Ss R
Fig.2  Crystallization characteristics of six
kinds of rice noodle powder
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Table 5 Texture determination results of rice noodles
KL T FE (gf) R (of -s) MELIEHE (gf) Al 52 P
GHER 461.61 +10.26" - 153 £0.15° 363.59 +7.84" 0.57 £0.03*
BEAIL 585 438.92 +12.26" - 1.94 £0.12° 313.21 £17.12" 0.53 £0.02°
PRI 390.09 +26.24° - 292 +£041° 312.55 +21.37" 0.55 +0.03*
g%k 537 294.16 +7.12° - 7.32 £1.92" 276.80 +12.23° 0.41 +£0.02"
1007T 271.71 +9.18° - 632+1.78" 210.24 +10.31" 0.43 £0.01"
AR 210.11 +18.37° - 873 +1.34° 171.70 +11.16° 0.45 £0.02"
F 6 R[EELFIRIK G ORI E T SR ()
Table 6 The results of sensory evaluation of rice noodles( score)
KL AL R gk Je¥ix
B 20.3 +1.4" 244 +2.9° 215£22" 66.2 £3.8"
ZEfR 585 21.6 £2.7" 24.1 +1.8° 302 £2.4° 75.9 +4.1°
HEFAL 232 +1.6" 23.0+1.9° 22.6 +2.0" 68.8 +4.7"
g2k 537 17.2 £2.9 235 +1.1° 12.1 +1.6° 52.8 +3.2°
1007T 18.6 +1.8"™ 209 +1.4° 162 +1.4° 55.7 +3.6°
s 14.5 +1.1¢ 241 +2.1° 17.5 £0.5° 56.1 +3.0°
KREBCE IV W3 TS Fh (P <0.05) . A RE S, H B FIEL .

R DNy LA TRE Ay MORL R
FAOXF R 7™ i 1) 2

R T AR A LR
LA — E W FE M, 2 1

100+

-10
220 0 20 40 60 80 100120140160 180200

K A sF [11) (min)

—s— PRI
—A—BRPII G

20 40 60 80 100120140160 180200
KA ) (min)

IR BE (%)

—-— 1007TJ:7|‘§J

20 0 20 40 60 80 100120140160180200
JKfft B 8] (min)

K 3

27 FESFHK R KL T

wmE 3 Pros, i s PP AE 0~30 min B, 3

TR AR E (%)

I SRS

—n— 585 U
—e— 585 K75
—a— 585768 e

0 20 40 60 80 100120140160 180200
JK AR 1] (min)

—=— I RRS37ERY
—e— MRS TR ZER
—A— [ BR537 & )G

0 20 40 60 80 100120140160180200
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Fig.3 In vitro digestion experiment of six kinds of raw materials and rice noodles
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Table 7 Correlation analysis of basic ingredients of long rice with cooking quality, sensory evaluation and final hydrolysis rate

FEA Sy 42 7K [A] AR W %R JRETEN T LK fRR
EH R 0.418 -0.497 -0.452 0.451 -0.550
NS 0.705 -0.848 -0.824 0.742 -0.611

ELHEE R 0.952* -0.953" -0.988" 0.887 -0.957"

T o« FoR BEME,P <005,

T A A M T, 7E 30~180 min XX [A]H], S8 i Bl
HaT P8, XEHR FHEKMBO, Kb iEw 2
ZERAE X5 2 2= AL B W, 2 D) B MR S R DE Ry b
a1, 4 MEFEEET | EUBETE MY S A M A5 A %, 1
TERYHE PN S K Y o DA A TR AL R R AR R LR
1), TR A A 28 B K 2 3R B I oK 2R ZEOK i 32 45 5
R 36.5% .63.9% .69.0% . B IEALOIHETT, IFOK Ky
T UEMEE R AR S, TS H S N I AL AR D K i 3

I, KI5 S B 1A 20 A, XUHELTE A4 75 TR O R 43
B BORYORL Fh B Y 0 1B T S K 4 A T e
JKE A A5 X G Tl X B RS K AR R R . X T
BRI, AR K 32 80, KEDK MR A KL
R L AN Z AL, AT A T 2 T 2 N DN S 2 B K S T
A A AR R — T

ST b b 2 v A 7 R R K R RIS, JEURY
RFE AL IR G KL A S 36.5% L 63.9% |
69.0% ; e i, 585 IR Z, 53 Wl N 37.4% . 65.1% .
70.1% 5 —Af 55 JU A K il R TG, o0 R 47.3%
78.5% .80.0% ., 1= EL4% UE M5 X U My AWURE 1 e ik B A
IR, R Y B 3 WV i ke =2 e, s R A
il JE2 BHLH R K i 7, SR T Sz 4 B A0 EL AT R X i S 4%
Fa) A4S R PR B A, RO R I L AT, A A U
FhE AL AL FE K 2R, 1 00 B U5 Rl B T 4k
FORLE, TEMS BT AR 5 AR A 5, T AL R
PRAFES J5 1005 7K - 38 -, AT 5135 — S8 55 19 &
AP ARG A FRK L Rt T PR A 1 S ) T 9
MRGITAE R =
2.8 tHXMESH

MR 26 7 PP B AH S o A Tl 0, HE B TR
HEFERBLR WAERE R ERMHL(P<0.05), 558
7K B ] 52 5 35 TE AR 56 (P < 0.05) 5 2 1 i LG 7 5
SR ] WT 45 R ZE MR L B EER W (P >
0.05) . BEETENY &5 R &K R R 5 I 3 A G
(P <0.05) , 2 W B 6% 78 0y AR Hb A JEUREEAS 143 A7
FHHBEEEWER, HEEIE 57 F a8 8 % A7
TETH A AR 45 F 2 B o) BB 40 Ak, 78 1 b i i R Y
AN T Wl S I A, A AT A SR A
3 #Hig

ASSCWFFE T A () L A T 15 e obl A fh 75 110 K £
BRI T B R A e Rl K B LA RS o bk W S
M K 2 RN T B R Al e o K2R i 52 K sk ] A5 0
KA EAETE Ry S A W 3 IEA S (P <0.05) , Wi &%
VL R ZR 8RB SRR ) HAETER 2 2 B3 7
A (P <0.05) o Fifi 5l K B A% S & 5 Th s, hlik
IR To \Tp \Te \AH 7 52 FH 5 ¥, hin T,
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KL ARE B | MH R PE R B TR SRR ELEE GE Ry
oA 22.52% I ORERYIBCE Pk Bl e, U ORER
FRMADCHT | G RSN R B IH AL S 50 45
AT, AH EORIK T 5, R LR 45 0 B T H e XK il
AR WV B R e e K i R e vy, T UK
e fR s HLELAE TR 5 B Kk e K il R B A oG
(P <0.05) . thubaRW, R — 2 sl Bk il 15 K £k
A, R ZR BN It JBT R A P 55 R0 K b B T Ry
T 2 (AR R B AR GV, e BB TR A T
22.52% Ze A7 BORIKN T B9 K £ HAT B B 0 1l o
FNEAR AT AR , DRLHEAS ST A S AR A ek K
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