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Effects of Wheat Flour Characteristics on Quality of Oat Noodles

GAO Feng, GUO Xiaona", ZHU Kexue
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract. To investigate the effect of wheat flour characteristics on the quality of oat noodles, the
farinograph characteristics,extensograph characteristics,dry weight of glutenin macropolymer(GMP),
gluten composition and its subunits of seven wheat flours were determined. Oat noodles were
prepared to study the effects of wheat flour characteristics on the quality of oat noodles through
correlation analysis.The results showed that the water absorption of wheat flour had a positive
correlation with the hardness, palatability, toughness and sensory total score of oat noodles. The
extension energy, extensibility and maximum resistance to extension exhibited a positive correlation
with the tensile distance of oat noodles. The dry weight of GMP had a positive correlation with the
hardness, adhesiveness, tensile force and palatability of oat noodles.High molecular weight glutenin
subunits (HMW-GS) had a positive correlation with the hardness, chewiness, tensile force and
palatability of oat noodles. The ratio of glutenin/gluten had a positive correlation with the hardness,
tensile force and palatability of oat noodles. Therefore, the wheat flour with high water absorption,
high dry weight of GMP,high HMW-GS content, high ratio of glutenin/gluten and good extensograph
properties was suitable for oat noodles processing.

Keywords: wheat flour, rheological properties, composition of gluten subunits, glutenin macro-
polymer, oat noodles, quality

Y75 B # . 2020-04-10
ELWB . EZE T =08 AH L %5 H (2018 YFD0401003 ) 5 VT35 45 “ 7S KA w5 7 i35 J2 R A A %8 B35 H (NY-009) ,
*BAEIER SRR (1978—) , Lo Wit B HCR, WA AR 0, 322 5 S8 KO (B U7 MBS . E-mail : xiaonaguo@jiangnan.edu.cn

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 3 2021



R, % @A PR R A R 4 %

zxﬂ\'

HWR T EOEE TR, Ny T &7
AL R MR Z A2 % 2 EE S TR Tk
A SRR AR e e T LUOKS 40 Ak i 64 TR
O JEURE , A 20 A0 T 23 3 R £ 4T 4 45 IR M)
A, R B 2 S EOBE PR IE R AE | e L A5
PIRP, G A T TR 7 FME R 1
K, E RN A O © O DR T
A F B RS AR AR RIIR DR B R
F ) Jo 2385 IR 1A e B R Tk 22 i B 2R
Pt LA (R o 2 L [ e 5 0 S o T e 14 )
R DRI e A TR B /N 22 v o 2 A2 HE
TR R A E TR . SN EE AR,
REH R EE OV ERE A BN E A MG EH &R
IR, AN BB AR /N 22 8 5 — FE IR JCEL A 23 1 14 R
ZE AR, W BR A A T A AR B R A
AN 2 B AT J3fy [0 28 45 4, T 50k BRS, J 2 e He
o T8 A B3 O AR I 28 AR R AR R RMDIR A
AINE MG A 2 L e T8 T ) e S T AR M LA A B
R AIF 5E 8 22 4 o T R A0 D5 S0 R R A0 4
Fo O LSS OVAGE o g A T AR R AT i B R {HL/N 22
ETASS A5 P4 G e 522 g 22 8 100 i SO 08 R AT A9

AHITFE e By DL 509 1 5 1 3 505 Jn
ANFE Ry IR R, R RN S A A E
/INZE TS T A A A AR (R T A ) X A A
HEIA Y o TR B B ORH E AN, AR T
7 Tl T 2% 4 F g A TR % R A AR O T
Rtk BLPRETE A E A R (GMP) + BT | T
i £ I R R A o ) AT A (R
P 3000 5 e 2 T A% A BORE PR (ZE A UM RILECE AR
J5t) | AIF 5 T e P X 8 22 T oo J5R ) 36 o A
SRS M IR 5 R T e TR A 0 R AR A
LASO) S e 22 4 i e R A9 A 7 4R R 2 kBl

ML
1.1 ##

Me A2 (K43 B HE 43 B 13.03% , 5 1 50 B 0 8%
(AT 2E31)13.86%) bRty 4 0 BR A ™ o T4
BRI 7™ i . MEZE Ryt 80 H s 11,

7 BN R 5 R

1 SHMESSER (K5 FE 54 13.34%,
R R B (DL 3R ) 13.50% , T 1 A R
£710.66% ) - ORI 1T 575 TR A PR |57 i

1 wrl5HE

2 5 THM 4 VDA R N R (KA T A Sy
B 13.23% , 85 1 BT i 43 A (DL 1383 ) 13.27%, 1
T A9 5 0 A3 B0 11.16% ) A6 & V0] Tl 4R T FR
TEAF ™ o

3 I RN 5 SR R (KA A A3
B 13.79% , 45 1 T i 6 o3 B (DL 33 1)12.95% , T
T A9 T 4350 9.89% )« 4 1 HL (R 1L ) & Tl A7
BELOA W 7=

4 5 TR A Tl P RR S /N Ry (K A3 BTt
B 13.13% , 45 1 ot o3 H (DL 3831 ) 12.82% , T
T A9 5 At 4340 10.32% ) - 2 165 5 FEORR 9 Tl A7 BR 2
iR

55k E E I E S AN (KB
13.54% , £ [ Jox Jo7 2 40 % (LA T 5531 ) 12.38%, 11
Al 5t i 08 9.88% ) - N St 1E Bl Tk (2R A1) ik
A B W=

6 5 1k FLAF R 7S B U)IE E O 4k T AN
(K53 T 585 13.59% , 26 4 5 Jo 40 40 (LA 31 1)
12.24% , 1 Ifi #f; 0 12 53 %X 10.88% ) « 1115 FI 48 1] 11 By
A BRZF =

7 5 HN 4 e A RO R 22 /N2 Ry (K3
A 13.97% , B g (DL T AR )
11.75% , ~F T80 3 5 52 50 4 8.64% ) : 26 Wi HL (B2 l)
i Tl A BR 2 B 7
1.2 E&E5E

JHMZ-200 FEAL . J65 R FAEALZRH AR A
BR8] 77 i s JMTD-168/140 i HL . dL 52 45 A fH
ISUERH AR A B2 B 77 i s Farinograph—E Y H1 3 i
X Extensograph-E B L 7 H7 /1% . %[5 Brabender
8] TAXT plus BV PRI KA . %€ E Stable
Micro Systems 2 5] 7= fif ; LC-20AT 15 R W AH €8 1%
1: HAR B HE B P A SYT-030 B4 BEH: 1 T /4
S A E AR LA PR
1.3 ZWH*
1.3.1 @8 4 b el 2
20060 7 T A R
1.3.2 @H b4 el 2
20060 7 T A A AR
133 @it Es%EaXEHR (GMP) TR Ean
2 Z M8 Don S5 T IRk 3 PRI 1.4 ¢ 1T
¥y, B 28 mL & B 15 ¢/L 19 SDS 28 Wi,
15 000 g &0 20 min, 725 B, EAEHEH 3 Ik,

Z W GB/T 14614—

%M GB/T 14615—

LRSt R A SR 2021 FE405% 3




RESEARCH ARTICLE

GAO Feng,et al: Effects of Wheat Flour Characteristics on Quality of Oat

Noodles

AR R BCR Y O HE T RR B, RIS GMP T,
134 @A EG AL LM RGN E S Bruneel
LGN 7 T OF UEAT S S R RIS AT 50 mg 3k
TR FRE S, A 1.5 mL @5 R 5 2% vh il
(# 4 0.05 mol/L,pH 7.6, & A 0.4 mol/L )
NaCl) & Ht 2 ¥ If 58 5 B3 W i 1.5 mL 2585+
KEEHC 1T W 1.5 mL RFLARE 60% (1 2, B 5tHTT
VEYIHEAT PRI, A 3 Uk, B0 IR VWD R
WV AR UK 4K 220 1.5 mL Tris—HCI 2% #h i
(% 4 0.05 mol/L,pH 7.5, & A MKRFHCH 50%
i) 5 N 2.0 mol/L 9 FR = (10 ¢/L % DTT) X L &
W TR, A 3 UOFIRE RIS Eh 2 R EE
UK, IS 0.45 pm BIBLALIERE S I £ 2 mL
TARAFE S L % Nucleosil 300-5 C8 %4 | i
AL S K (A W) M S (B W), 358 A IR T4 5L
0.1% M = LR , Ve T B MARFR 3%k 24.0%7%5
JE T m B R FLr # 56.0%, i A 1 mL/min,
LR 50 °C, KPR 214 nm, HEFEE 100 pl,
BEANRE AT B R 3 Uk, RAAS 0 JE T R A e
iy 2 i e T AR o A TR (B A2 BV B TR R R
) Y B3 2 AR X 3 (B 40 0

135 #ExR@04&5% HHEANHEL. S
HE GB/T 5506.1—2008 il £ 0 7 25 1 I # ik 3
FRUE H 9 7K A B R o il O T A O R
30 min K 17 P 76 25 8 1K P OB PR G, 2 B TE A
Ek 7 OB, B2 Pk T A A K AR A5 0 O LAk
VA WX T 75 2 T P AR R ARSI S A A
U0 4 252 i ok, 2R R € TE AR Ak o 1k U A T
M5 Bk a3 100 H i/ .

FHE A2 1A 1Y) 1 5 < HESE W 5 /N2 o e R 6 L
11 BB AT, IR IR A 1 TR A TS 2R
it J5Rb Ry v 1 T 7 %) T B A BGA B 11.16%, N A GE
Tk, AR ALE A S min, & T 25 °ClE i 1H 2
Pk 30 min; £ 2.0.1.6.1.2.0.8.0.6 mm 4R [A]
B Ah 45 R AE 3 Y%, IE VDAL 2.0 mm TERIK 4%, B TR
REHE I T B30 & kA7 T8, TIRRRT 40 5 A
BE (55 1 BY B FI) 45 min, i 35 °C, 12 ¥ 80% ;
55 2 BB B A] 45 min, 3 40 °C IR 70% ;56 3
B Bt : iF ] 90 min, 5L 45 °C, 18 E 60% ;55 4 By
B . i8] 25 min, 35 40 °C 18 60% ;55 5 BB .
Bt 20 min, JE 30 C, 1B 60%) ., FiZFHET
Ji V4 FHE A2 1 T e 287K 43 ot 3 BUHE 1% /2 4

1.3.6 % & @ A A 45 ey 2

1) M H oK RANE  FREZ 10 g(mp)
FEG A 500 mL B 1 04 K b 2 2 i AR A A ]
PR 58 7K e 30 s, FuE 4R T 19 K
PRI (my) o WK R AU

@&ﬂ<%§(@6):iﬁgiﬁﬁlx1ooqe

o g A AT e R I R, g my R AT
TR g,

2) MEHmMAZBAWME S K LT

3212—20141500) 22 i A 28 Z Ak K D g
BHE R 2 500 mL 25 50/ 1 IF 2 25, B 100 mL
1117 T B AE 2 (1) 250 mL B EIR R, LA E
W 4 K4y 7% K% Ja L 105 CHEA b 2 i e
L IFTFRE AR
137 XEZE@Ah S aMmsman e KHEm
B E R AERZ R JE 55 1 % Kk UE 30 s, HIE4R
W 2 TR 7K A3 EAT I A TR AR R 1 U E R
A/LKB-F BUS83k  Mlay . b R 40 5o
1.00.0.17 .10.00 mm/s, ##EHE 10 mm, A H
T0% . 67 PP R A I 5 R A A/SPR 545
S RT S R4 B4 1.00,2.00,10.00 mm/s,
MHERTES 30 mm, B 100 mm, itz 715 g, R
PRUESS SEUERAPE | B AR 2= IE 10 1R
138 #EZH @AM LA ETEN S8 LST
3202—1993"6I 1} 55 PV 43 bR o, 45 G e 27+ 1A Ry
PEXT R R R ATIE L, FEMNAEE (10
73 ) RWLR S (10 43 ) Vil FPE (20 43 ) B (25
I3) EEPE (25 43) DI PEGS 3) VB (5 )T N5
T G} TR 22 FE T E AT T P . ERCE R /N B 10
AINEA A E P BT,
139 &ERT L FBEEEEA 3 KL
ST LB A R, B R OR O Y AR
W 2%, SR SPSS16.0 Xt B A7 Ab B, I 1 L
Duncan 7387, 7E P<0.05 ;56 /K ¥ 65 17
FVES M, IFFH SPSS16.0 HEAT A M, R
Origin2016 #F2:El

TR

2.1 AEEBE BT
oy TR P S R TR A A 2~ e e ) T B AR A

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 3 2021



R, % @A PR R A R 4 %

zxﬂ\'

5T 2% (8t 50 2% DD AR DG 7 ol T A9 1) A9 o A
TR . WK RS T A SR KB B E A #
500 BU b BT 75 B2 (0 i K &, 5 10 8 v 2 10 R0 4
VERA I, R 7 Bl A K S8 LR 58.40%~
68.23% ., J& I [A] J2 48 DI 4 fin 7K 380 T 141 36 38 e K
R (L P S A T, 2 i e T AT L 1 4 A 5 B
FE IS 6] J2 15 0 iR 2% 09 1 i 21 R R 3k R T
500 BU A&k i (i), 5 i A 4 1 68 A G
WE GRS [R]FURR A B R R K /N2
Ml R 59 Ak R 5 R B R v R IR R
H e SRR, 7 ks b, 3 S TR R A
I [v] RS o) ) e 1, 555 10 B8 S5 1K, A3 15k i 4 5
T A9 118 T JoS HsF TR R0 RS: i T e o, 359 40 3 I K,
2%

2.2 [EE B EI R R

PLARRE P S W T THT AT £ 5 R R SE A | 7 fiE
A T P AT A BT W T A e
R BB A T AT A7 et 7 fBE g B e T T AT
N EIE S SN (PR S NNTTIZIEL R e B TR ) S
PR BT T DAL A A 1] S R R NS T BT A AR
Mg 170, S i JRE R R | A0 JR AR s e iz L - S i 2
(1 LB DA A EE AL , 2725 THT DA 3 2 15 S J P ) <
i 5 21 (LA U 3R 7 AT AT 84 7905 0 R S R L M
/I U 2 70 T AT F1% 437 A L T3 5387 T 0 2 S A
U, a3 2 AT, 3 S T R A E e AL A B )
R SEAR BERER PR PR L . A LT HoAt T By, 2
5 TR A BE B R BE ) e/ SRR 22 56 5 TRy
P S A 38 /D, ) A AR 2%

R 1 TEEHES RS

Table 1 Farinograph characteristics of different wheat flour

% 7K 2R /% & BT[] /min

1 68.23+0.06# 2.35+0.24"
2 59.63+0.13" 4.63+0.12¢
3 64.90+0.00° 28.67+0.15"
4 63.43+0.06" 1.73+0.25*
5 60.70+0.10° 2.17+0.15"
6 58.40+0.10* 3.73+0.25¢
7 65.85+0.06" 24.57+0.12°

5 H [ /min T 45
17.70£1.13¢ 35.50+2.12¢ 58.50+3.54"
11.00+0.14¢ 28.00+2.31¢ 129.33+2.89¢
41.47+0.80¢ 7.00+1.00 450.33+6.81¢
3.20+0.56* 69.00+1.41° 36.00+3.46
13.30+0.89* 23.50+0.71° 158.33+7.51°
5.60+0.52" 41.67£5.51° 71.33+6.43°
28.53+0.28" 13.00+0.00" 346.67+2.89"

T [ 81 A )b b 7 B 3R BB TE P<0.05 AKSF BAF7E 5k 22 5

R 2 FEEH R R
Table 2 Extensograph properties of different wheat flour

L /o Hi 13 /BU
1 98.67+3.90 312.33+7.77%
2 77.67+1.15" 233.00£2.65
3 165.67+10.26" 420.67+24.68"
4 128.00+5.66° 356.00+8.49°
5 86.00+4.36" 312.00+75.94"
6 79.67+6.35* 295.00+11.00*
7 138.00+1.41° 326.00+22.65"

AR L1 /BU HLA L

163.33+1.15 455.67+12.50¢ 1.93+0.06"
173.67+2.08° 319.33+2.08" 1.37+0.06*
181.00+1.00* 705.00+39.96° 2.33+0.15°
175.00+6.56° 538.67+67.28¢ 1.93£0.31"
162.67+6.81" 390.00+13.89" 1.7320.15"
148.67+9.02* 398.33+£14.36"™ 2.00+0.17¢
187.67+1.15 553.50+7.78¢ 1.73£0.15"

T« [F 5 R ] AR 7 B R BB TE P<0.05 KF BAFTE BF TR
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B EE
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Fig. 1 Dry weight of GMP of different wheat flour
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Table 3 Proportion (mass fraction) of gluten protein subunits in different wheat flour
A R A R % EERELS 2 PV AR AR X 5 4/ %

iy | ZAEAS
P | TR HUE

ERHES
ERE L A

oy, WA

1 40.29+0.77¢  0.10+0.00¢  13.62+0.26% 26.57+0.53*!  59.71+0.77*°  7.05+0.22 24.99+0.12° 27.66+0.47"  1.48+0.05
2 36.32+0.93*  0.08+0.00" 11.61+0.29*  24.63+0.68*  63.68+0.93°  9.57+0.29' 25.29+0.66 28.51+0.39¢ 1.75+£0.07¢
3 41.02+1.22°  0.10+0.01¢ 12.09+0.19>  28.82+1.09° 58.98+1.22*  6.81+0.20" 23.37+0.34> 29.29+0.18!  1.44+0.07°
4 40.26+0.30°  0.09+0.00¢  12.69+0.22° 27.48+0.08'  59.74+0.30*  6.83+0.29% 26.44+0.36° 26.46+0.44*  1.48+0.02°
5 37.81+0.35"  0.15+£0.01°  11.89+0.23* 25.78+0.10"  62.19+0.35"  6.50+0.04* 26.43+0.02° 29.26+0.41¢  1.64+0.02"
6  3881x041" 0.05£0.00' 12.72+0.15° 26.03£042* 61.19+041"  7.92+0.73° 25.73+031% 27.54x040" 1.58+0.03"
7 40312028  0.09+0.00° 13.25:0.11° 26.98+£0.29"  59.69+0.28"  7.32+0.28" 22.57+0.26" 29.80+0.06'  1.48+0.02"
T W3 TR R AR B SRR BUE AE P<0.05 /KF FAAAE W PR 25 55 UL B BU(A 24 DA 2 e T AR L 1009%71 .
F4 FTRAEHTESBONERRIEARENY 2.5 7 [E) T A X 32 4 T % R am RO RS M

Table 4 Content (mass fraction) of glutenin and gliadin in

7 AV R R K AR DT A THT 2% 25 2 T R
B, 28 AR SRR 1 TP I A B TR A A

different wheat flour

18 B RS B0 %

2 It 4 1 B 0 B %

- - — e A, T2 G AR, 2 A2
\ L 06s01 <5010 B S HE T R T 1 4,57 SR
A J1620.03 6162005 il 5 0 T A K e, — 7 T T i T 2R 1
5 3.65+0.16" 6.23+0.16 TE 1% 0 24 235 K6 B RE 1A 5%, 9 — 7 1T ] e 5 L e A
6 4.22+0.05 6.66+0.05° ZEB BT Y KA AT G WK R 35 5 e 0 K R Ak A
7 3.48+0.02° 5.16£0.02* AL 7 2 WK AE VAR OC . — MR U, WK R ik i 45
Ve PR ORE TR R B A P<0.05 ACE I fpfe e T ECHIARFPEAE  BERIR . 2.6 5 T B i 4 19 3
EHERES 22 FETH W K ZR 30, 1 5 THD R ] £ 19 JHE 22 HE TH WK
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Fig. 2 Effect of different wheat flour on cooking quality
of oat noodles
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Table 5 Effect of different wheat flour on texture quality of oat noodles

1 207.31+5.14° 445.43+14.28°
2 180.50+5.20* 351.32+10.68°
3 199.66+5.56" 413.97+10.51°
4 207.33+5.70° 440.78+15.55%
5 185.24+3.46" 393.22+8.68"

6 195.63+4.57° 470.28+16.00°
7 212.27+5.20" 435.23+13.03"

B/ (g-s) L5135/
1.01+0.17 24.18+1.06" 66.81+7.29*
0.79+0.18* 20.18+1.15° 64.22+4.51™
0.84+0.16 23.70+1.19° 74.11+7.34°
1.14+0.25° 24.88+0.66* 71.81x5.09*
0.82+0.10* 20.55+1.70° 61.05+7.35"
0.85+1.56° 22.31x1.14" 56.28+8.84
1.17+0.13¢ 25.40+1.18° 72.20+4.44%

T R8O T] R 7 B 3R BB AR P<0.05 /KT B AF7E B 25 P 28 5

27 AEEMMEEZHEAEERRZME

e A7 FE 18 0 F PR A5 SR SR 6 R, AN TR T
oy X JHE A2 HE A F M B BRI R
35 (P<0.05) 5200, Horfr 15 DR i 4% 19 388 22 1 1
KAy o B Ve BIPER B AT H b Ay, 3.4.7
5 TR T £ A S T LA AR A 11 M N )
PE, Z5A 2 ATAN, 1.3 .47 5 TE H IR BE T 4K
fR AT HE T B 5 T A 0 A B A O A A
5% 2 WA, A X 43— I 3k 1) 5 5 A7) 9
A 2 e KT 1 S R VDA OG, B 1.3 4.7 S
H53 H i AR T 2 Joi e MV 5 A AR B v ) ke
27 FE T B 5 11 R T BE R 5 R b R A X 43

TFRRE WA & A K, 2 5 6 5 R w5 i
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28 EMHMEESREZEAAREXES T

T A3 AR P 0 6 22 T O 22 [ ) A DG a2k 7
ST THD A 1 W 7K 238 5 g8 2 T (%) ) P R R R
R FIEME (P<0.01), SRR & 15 B E
HIE (P<0.05) , 5 e 22 HE 17 14 W 7K % 24 2 3 f
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Table 6 Effect of different wheat flour on the sensory quality of oat noodles

THIB3 2 5 5% ESURINAS T 1k Rk itk LS =Y
T T G T T k| 6

1 7.6+0.6* 8.2+0.3* 18.2+1.1° 22.0+2.0° 21.3+1.7 4.3+0.2* 4.3£0.2¢ 84.7+3.6"
2 8.4+0.6° 8.4+0.5° 14.4+2.5° 17.6+3.4* 20.1+2.6® 4.3+0.2® 4.3+0.2* 78.9+6.0*
3 7.8+0.8° 8.5+0.4° 17.1£1.5% 21.4+22" 21.3+1.2 4.2+0.2* 4.3+0.3 82.5+4.7%
4 7.9+0.6* 8.3+0.5° 17.1£1.0™ 20.6+2.3 20.1+1.9* 4.0+0.7* 4.3+0.2* 80.4+5.8"
5 7.8£1.0° 8.5+0.6° 16.2+1.1° 20.2+2.6 21.9+0.9 4.3+0.2 4.4+0.3* 81.4+4.3%
6 8.1+0.5* 8.5+0.4* 16.1+1.6 17.3+£3.3* 19.2+2.8* 4.3+0.2* 4.4+0.3* 79.9+5.9*
7 7.9+1.1° 8.4+0.6° 17.3£1.0™ 20.9+1.8" 20.1+1.7% 4.2+0.2* 4.4+0.3* 82.2+2.8%

VE : I8 51 v R [R] B AR 7 B R BB AR P<0.05 KF BAFTE FETER R

x7T EMEEESREEERRBEXESHT
Table 7 Correlation analysis between wheat flour characteristics and oat noodle qualities
MRy | HEm
RAE | Wk 5
WK% -0.878" 0.509 0.763° 0.278 0.611 0.753 0.722 -0.740 -0.494 0.842° 0911% 0425 -0.237 -0.695 0.882"

il 30 \
E AR F T

ﬁg‘ -0.183 -0.285 0.359 0.003 0.141 0430 0.650 -0.185 0.336 0.252 0.368 0.094 -0.143 -0.115 0.280
ﬁf; -0.358 -0.130 0.270 -0.096 -0.016 0319 0.617 -0.396 0.290 0.350 0.555 0437 0.040 -0.199 0.537

s -0.015 0.191  0.151 0.353 0336 0.142 -0.177 0.113 -0.467 0.042 -0.191 -0.406 -0.540 -0.220 -0.304

Efgg; -0.159 -0.264 0.156 -0.175 -0.042 0227 0.568 -0.177 0499 0.139 0.353 0273 -0.007 -0.007 0.250

L&

Tﬁig -0.560 -0.025 0.618 0.189 0.433 0.709 0.893" -0.434 0.125 0.545 0.656 0.190 -0.622 -0.464 0.391
B

;ﬁﬁj -0.586 0.110 0.535 0365 0253 0599 0.658 -0.646 0.301 0.643 0.670 0351 -0.619 -0.282 0.461

FEMEE -0.431 -0.042 0.357 -0.322 0460 0456 0.891° -0.027 -0.086 0.154 0.478 0.138 -0.361 -0.542 0.144

i;ﬂci\i -0.559 -0.010 0.636 0317 0372 0.714 0.810" -0.533 0.165 0.622 0.664 0214 -0.617 -0.407 0.458
ﬁg -0.353 -0.011 0479 0.610 0059 0502 0312 -0.630 0.261 0.634 0450 0.181 -0.469 -0.110 0.461
GMP o o 5 5 o -

TR -0.788" 0.677 0.878" 0.744 0.756" 0.846" 0.449 -0.816" -0.308 0.942™ 0.742 0.165 -0.563 -0.378 0.660
ot E

o WA 0.743 -0.685 -0.513 -0475 -0.359 -0.491 -0.327 0.890" -0.243 -0.778" -0.751 -0.555 0.360 0.042 -0.616
a P 0194  0.190 -0.460 -0.053 -0.269 -0.493 -0.589 0.174 -0.026 -0.310 -0.368 -0.005 -0.043 0.199 -0.408
v A 0.003 -0.057 -0.168 -0.414 -0.218 -0.159 0.173 -0.061 0.531 -0.101 0.169 0389 0.516 0.314 0.189

w, WA -0.561 0.627 -0.180 -0.391 -0.082 -0.193 0.157 -0489 0.303 0.175 0.551 0.896™ 0.181 0.013 0.367
Hl\éz[_ -0.491 0.532 0.858° 0.777° 0.730 0.775° 0.193 -0.582 -0.594 0.807° 0.471 -0.142 -0.155 -0.287 0.656

Ll\é‘:_ -0.590 0.064 0.661 0438 0374 0.727 0.732 -0.614 0.146 0.693 0.673 0221 -0.674 -0.393 0.484
§§5§ 0.687 -0.290 -0.890" -0.676 -0.608 -0.906" -0.664 0.744 0.136 -0.899" -0.744 -0.128 0.597 0434 -0.672
EREA:
EAvE
ggg -0.687 0.290 0.890" 0.676 0.608 0.906™ 0.664 -0.744 -0.136 0.899" 0.744 0.128 -0.597 -0.434 0.672
HefE
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0.684 -0.309 -0.894" -0.698 -0.614 -0.906" -0.642 0.754 0.130 -0.907" -0.738 -0.122 0.593

0.411 -0.671

FfiiEt 0.101  -0.285 0.000 0.273 -0.201 0.001 -0.171 0.035 -0439 0.054 -0.155 -0.206 -0.248 -0.363 0.003

x4
A BER

FEEM 0583 -0.390 -0.718 -0.347 -0.643 -0.732 -0.652 0.569 -0.163 -0.654 -0.665 -0.186 0.304 0.105 -0.503

i

I #, 7E P<0.05 7K 13 A5G s 78 P<0.01 7K [ 1 3 AH G

S RALARH Ty 5 L8R B 5 3 TEAR DG (P<0.05) .
T R SS9k IR, v R 20 TE 1) o BBy g 5 1 AT Y
P gL A B AR 2 PIAE G, Liu 5507
WF 5T K B, $E 10 B 38 110 Sk AN 2P S R ) E
JEE PLARBE T R RE R B E R A OGS Y
GMP 1 Jii i 5 7HE A7 4 17 1% A B LAE 11 P S A W 3
TEAH G (P<0.01) , 5 76 22 1 187 09 7 187 ) 2 3 2% 1 AR
K(P<0.05), XA RE 5 248 R AR Z (0] 3= 22
1 43 [R) U A 4 R A T A 0 SR A G L Ong
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BB B, AT BF 5 R BHP GMP & 5 5 1 A0 (0 7 B 2
YIFH G . AH GMP X 2% K 4 1 7 0T 7 52 o i 5 A i
1, [FW GMP 1 i it 5 2GR PE 2 B3 IEA G (P<
0.05), 5 7HE A2+ TH1 Ay WK 2 00 5 12 B 35 67 AH O
(P<0.05) . o .3k 55 0 37 4 10 14 €075 24 g 2 1F A
K (P<0.01), 57622 HETH 1Y I8 HPE 5 32 00RO
(P<0.05) , o, 7. FE 55 8 2 1T 9 266 1 52 W 35 1F A
K (P<0.01), Bl o, W7 355 55 i 0Ky, HEAZ HETHIER AL 1T,
1o RH R 43 T A2 A B S (HMW-GS) 5 #e 42
F THT A B R REL P o B g RIGE T Y A S IR
A2 (P<0.05) o AP R B S5 5% % B HMW-GS (1) 3
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IKE AR AL I RE R . AR E ST E A
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TR 373 2 P B AT P i A9 ) 88 %) 2 22 4 T o B 4

IR
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W . TEAH DG (P<0.01) , 55 A% 5 FR 3 O M 5 B 2% IF
FHIE (P<0.05) , 5 e 2 HE 1 1) W 7K 6 2 4% b 35 f A
K (P<0.01) ; T B3 1 F A 5 2 1 E A B 5 HE 22 1
(4 o T B S 5 A 3 E A O (P<0.01) , Fie K hr A BH
075 MG AP IBTEE 2 5 2 EAR G (P<0.05) 5
GMP T J5it 2t ] 5% W) JH6 22 100 1Y) 28 28 B A FURR R
T, 5 FHE A7 R T O R R RGP A N O R OG

(P<0.01), 597K 7 F0 2 BE Mk 22 e 3 IEAH 26 (P<
0.05), 57822 H 10 1 W 7K 2 40, 73 4 1 38 TR 06

(P<0.05) ; Ifil fify 2 4 W7 6 40 45 0 o, = A 40 1
J R 2 A5 2 1 T (HMW -GS ) 5 78 2 - 1 A s 38
MELUER 1 7 7 7 S PR 34 52 3 28 1 A O (P<0.05) .
22 4R 1 55 A AR B T B B
JIHNGE F PR R 3 TE AR G (P<0.01), B2
HHMEN EEEEASENEA LAY 5L
HE ARG RE B PTG  E TUR G (P<
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