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Abstract: In order to systematically explore the slated noodle-making suitability of various wheat varieties, twenty-three
varieties of wheat predominantly cultivated in Huang-Huai winter wheat region were selected and their grain qualities, flour
physicochemical properties, pasting and mixing properties, as well as the resultant white-salt noodles quality were
comprehensively evaluated using the multiple statistical methods like correlation analysis, principal component analysis,

and cluster analysis. The results showed that there were significant differences in hardness index, wet gluten contents and
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damaged starch contents, viscosity and breakdown value, and the corresponding dough’s stabilization time and weakening
degree among different varieties of wheat. Likewise, the variation coefficients among these quality indexes also showed
obvious differences. Correlation analysis indicated that kernel hardness, flour protein contents, wet gluten contents, and
water absorption exhibited significant positive correlations (P<0.05) with the sensory quality of white salt noodles.
Principal component analysis showed that the evaluation index of wheat grain quality could be dimensionally reduced by
five principal component factors, with a cumulative contribution rate of 75.097%, which could be used to explain most
information of original variables, among which the first principal component (reflecting flour quality and mixing
characteristics) and the second principal component (reflecting wheat grain quality and gelatinization characteristics) played
a major role in wheat variety evaluation. Combined with the results of cluster analysis, 23 wheat varieties could be divided
into 4 categories. Among these, the white salt noodles made by the second wheat variety had moderate hardness, chewiness,
and gumminess, the lowest cooking loss rate and the highest sensory score, underscoring its suitability for making white salt
noodles. The second type of wheat varieties specifically included: Zhengyumai 16, Zhoumai 36, Weilong 169, Zhengmai
179, Zhengmai 103, Yubao No.l and Kaimai 21, and their variety index thresholds were as follows: protein content
10.85%~12.93%, peak viscosity 2262.00~2748.00 cP, minimum viscosity 1406.00~2021.00 cP, stability time 1.5~4.7 min,
hardness 2812.00~4012.00 g, chewiness 1878~2588 g and cooking loss rate 3.31%~5.36%.

Key words: Huang-Huai winter wheat region; wheat varieties; rheological characteristics; principal component analysis;
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Table 1 Noodle sensory evaluation criteria
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Table 2 Grain characters of wheat varieties

Al REEEIERL(%) TORIE(g)

FE(gL) FhEATE%)

FRFH093  55.46+0.18%" 53.34+0.16° 833.00£0.00¢  11.77+£0.15*
FEREL69  74.58+0.12° 43.84+0.56" 838.67+2.08"  11.33+0.06'
241747902 46.15+0.38' 50.44+0.51° 726.33+0.58"  11.03+0.06™
BE—5  66.27£0.38° 46.59+0.04" 808.67+2.31®"  14.57+0.21°
WiRAESS  54.47+0.14" 42.45+0.21% 833.00£1.00¢  11.87+0.15*
HFA907  63.09+£0.42% 53.83+0.55° 764.00£3.46™  11.90+0.10%
HBF103  70.25+0.16™ 48.08+0.18* 786.00£0.94°  12.97+0.062
FREH16  56.22+0.532" 53.44+0.06° 821.67+2.31  14.10+0.17°
HBFE179  65.95£0.28% 42.29+1.01' 850.33+0.58"  12.20+0.10"
JAF36  63.80+£0.27° 44.18+0.132" 814.00£0.00%  13.40+0.10°
®#30  67.86£0.10™¢ 50.45+0.11° 813.67+1.53%  11.20+0.10"™
THEI3 69.75+0.11% 38.83+0.10" 853.33+4.04° 12.33+0.06"
®#E15  50.79£0.207 46.80£0.50°" 770.00+0.00" 12.2740.12°
FFH21  65.93£0.12°¢ 47.66+0.17% 761.67+2.08™  13.60+0.17%
HEE 1S 64.62+£0.28% 43.10£0.09% 795.67£2.527  13.20+0.17%
W#24  58.1540.41% 40.34+0.48™ 842.00+0.00°  12.30+0.10"
D28 71.09+0.18" 45.10+0.18% 836.33+1.15*  12.27+0.06"
W#29  69.35+0.05¢ 42.54+0.55" 802.67+4.62"  10.90+0.00™
369  70.47+0.23 48.68+0.05° 827.67+2.08*  13.90+0.10%
HiFS8  67.86+0.16° 43.33+0.08™ 792.00+2.00%  12.60+0.00"
EWFE195 68.01£0.90°¢ 44.63+0.08" 849.67+2.08°  13.83+0.06%
BiA45  69.35+0.24%¢ 43.93+0.48" 806.33+1.96*"  15.17+0.12°
A9 70.53£0.33" 41.08+0.13™ 811.00£0.008"  15.13+0.46°
BIHAVG  66.51£6.97 47.63+4.29 820.59+29.75  12.78+1.26
M ZER 28.43 15.00 127.00 427
AR Z R
jéi,*(%ﬂﬁ 10.48 9.00 3.63 9.87
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Table 3 Quality characteristics of flour from different wheat varieties
wn (%) WAy (%) B (& i (%) IR % 1 (%) WA ERY & 5 (UCDe)
FRFH093 69.66 0.57+£0.01%" 10.83+0.06 27.80+0.30%" 21.00-+0.00
fikE169 72.09 0.63+0.01"% 10.85+0.05% 19.000.00/ 25.80+0.00°
24777902 65.98 0.50+0.01 9.70+0.00" 20.25+1.75 20.15+0.35™
Bir— 73.90 0.59+0.01°% 13.57+0.06° 36.40+0.40° 20.000.10™
R8s 69.39 0.52+0.041 10.30+0.10' 24.55+0.55' 18.45+0.15"
442907 73.36 0.64+0.01% 10.830.06 26.35+0.15" 22.65+0.05"
103 73.67 0.60+0.01°%" 12.17£0.06¢ 30.75+0.25% 22.10+0.20'
HEHI16 70.10 0.55+0.02" 12.93+0.06° 35.25+0.45 18.45+0.15"
HA179 74.08 0.56£0.01" 11.43+0.06' 29.70+1.30%" 22.80+0.20"
JHZ36 67.65 0.55+0.00" 12.60+0.10° 31.95+0.95" 21.75+0.25"
#7430 70.58 0.57+0.02"%" 9.63+0.06" 20.20:0.66/ 16.35+0.05°
THI13 69.69 0.57+0.011" 11.40+0.05' 28.25+0.55"% 23.95+0.058
W#15 70.53 0.53+0.01° 10.90:£0.06" 27.20+0.20" 15.15+0.05"
FF#21 72.22 0.61+0.03%% 12.63+0.06 30.00:£0.40% 20.40+0.20'
HEE1S 69.21 0.59+0.02°% 11.20+0.06' 28.10+£0.26" 21.60+0.00'
24 71.61 0.56+0.002" 10.00+0.00™ 23.45+40.15' 18.100.00"
HhAz28 73.67 0.63+0.01° 11.83+0.06" 26.30+0.10" 27.05+0.25
#1729 7431 0.63%0.01°%< 11.40+0.06' 28.57+0.81°% 27.45+0.05°
#2369 64.33 0.60+0.00°*" 12.900.10° 32.90+0.00° 28.90+0.00°
B 58 71.13 0.6240.00 12.100.06¢ 31.00+0.66% 25.85+0.05¢
L 195 73.65 0.60£0.01" 13.20+0.06¢ 30.75+0.65% 25.25+0.25
Az 45 71.07 0.65+0.00° 14.30:0.00° 35.87+0.81° 27.30+0.20
A9 69.87 0.68+0.02° 14.60+0.06" 32.35+0.25% 28.00£0.10°
HHAVG 71.16+3.67 0.59+0.04 11.80+1.39 28.56+4.81 22.54+3.90
W ZER 9.98 0.18 17.40 13.75
A5 ZECV (%) 3.75 7.54 11.75 16.83 17.32
T4 AR FFPE N AR RNR A e
Table 4 Pasting characteristics and mixing characteristics of different varieties of wheat flour
Fi8H093 2692+35% 2163+14% 520+6" 1262+8" 87.3+0.1° 58.0 1.8+0.07 1.5+0.0' 113+0°
ik 169 2621+53% 1977+35¢ 644+18° 1399:+4¢d 67.7£0.0% 58.5 1.7+0.19 9.00.1° 104£0°
2417902 14544221 755+1% 699+23° 945+442 84.0+0.5¢ 52.5 1.7£0.18 2.4+0.44 97+7°
BiA—5 2545+285%"  1497+152 1048+8° 127466 67.8+0.0% 56.6 3.0+0.2¢ 1.5+0.3' 1146
YimA 8 3280413 2222+12% 1058+1° 1583+3° 84.8+0.5¢ 55.7 3.0+0.4¢ 3.5+0.19 79+3°%¢
432907 1019+6' 409+2' 61042 594:+£3" 69.3+0.1% 56.8 3.4£0.18 3.8+0.1" 91+1¢
#2103 2432+42° 1689+19° 743+23¢ 1244+54" 69.3£0.3% 57.5 3.0+£0.28 1.5+0.0' 122+1°
HHE#16 2601435% 2119+30% 48246 1513+30° 86.4+0.0° 57.5 3.340.5% 1.5+0.0' 122+4°
HA179 2429+117%  1846+73% 583+45' 1370+43° 67.7+0.1% 58.7 4.120.1° 1.6+0.1' 120+6
JE12£36 2748+171¢ 1821124 727+47¢ 139141 67.0£0.1¢" 57.6 4.8+0.1° 2.9+0.2/ 101£3¢
%730 2864+5° 1797+0" 1067+5° 1440+15b% 69.4+0.5¢ 524 1.6+0.1 3.2+0.6% 84£3%f
THI13 30814+59" 2138+30% 943+29" 1367+4° 66.9+0.1" 62.6 5.120.1% 3.7+0.0 85+7%"
W#15 3020468  2078+23%% 942+45" 1380+9% 84.7+0.1° 53.8 2.4+0.1" 4.6+0.3¢" 7643
Fr#21 226218 14067 856+6° 1253+13" 67.7+0.0% 57.4 5.6+0.4° 4.7+0.3¢" 77438
RS 3150+4* 2225+1° 925+4° 138142 68.5+0.1° 60.6 4.940.1° 4.9+0.0¢" 89+1%
24 2067+29%  2007+£38%" 960+9° 1473+16" 84.8+0.1° 53.6 2.1+0.0"  4.9+0.7¢" 70-+4"
A28 222648 1686+23' 540+15" 1258+16" 65.2+0.0/ 63.0 5.5+0.2% 8.1+0.0 56441
%729 2495+7%F 19221 573+2¢g" 1391+4°% 66.1+0.1" 61.6 2.240.0" 10.6+0.0¢ 40+4
2369 2100£37" 1837+17"% 263+20™ 1263+27" 87.3+0.5° 69.2 8.0+0.1* 9.8+0.1° 364!
HiA58 2729+74¢ 2226+113° 503+£40" 119666 67.7+£0.1% 63.0 3.440.3¢ 11.8+0.1° 50+1!
EWFE 195 2573£13% 21054 4689 1276+2° 68.6+0.1° 62.7 7.0£0.2° 16.0+0.7° 1242
HiAz45 2382424 1986+8%f 396+16' 1287+30° 67.0£0.7¢" 67.5 6.0+0.1° 16.8+0.1° 41
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k4
o A - o - TEAE EERES W LIRRE L & ¥ R ) S| b
Al VE(ELARIE (cP) efRAIIL (cP) (cP) (cP) (°c) (%) (min) (min) (FU)
HHiZE19 2565+100%" 211161 454440 1512+81° 66.120.0" 66.5 420+0.6"  23.4+1.3" 2442 8
HHAVG 25324512 1836457 6964236 13074204 73.1+8.6 59.344.6  3.80£1.80  6.59+2.41 75436
WER 2261 1817 804 989 21.2 16.8 6.4 21.90 129
ARFRZBUCV (%) 20.20 2491 33.91 15.60 11.70 7.82 46.91 88.46 48.06
[E] . SR Bsf [a] A0 555 1 3 i A8 53 R B30 R 46.91% . =R FEPE AR, X 5 22 22 RS s gt R
88.46% Fl1 48.06%., H:HPHiZE 45 145510 B B Ik N FH—2 .
4 FU; XFFRsE B askedE, i E R 6.5942.41 min, 2.4 BHEITERSEESESH

AR5 R ol 88.46%, HiARZREl 093 BARE—5.
FBHZ 103 FIABEZE 16 MIF2E R W H 44 1.50 min,
MAPEE 19 pYFRE AT Bl 23.40 min. FRUERT
() AT/ NZE Y 0 1 B0 SRR B, S T T AT B4 T e
FERES T, B, U HA T A A4 T3R8 S R bk
SR ARYE GB 17320-2013, DIFaE i Tal/E kil 45
WP, HERE XA/ N L Fh ep, F2 g A E] = 8.00 min
B s g/ INZE AT o B 8723 T HR A/ INZE S A, F&
ZE B[] =3.00 min H.<8.00 min BYFE S 5 Hb [FIAE K
8/23. MMASKE, WAEHZHE | e AINEHEE | Ul fA . ﬂbﬁlz
B TE] | R B Ta] A 3510 B S5 FE bR AR S R BUK, iX

FEHHRN R/ INZZE S B R IR TR 9 25 52 FR R, RS EAT iﬁ:

TPA JEAY TR FH PR AR =R A ZEnE
MEGL R, DA RE AR i O SR B2 | 5P . P9 SR A2 NELRG
PR LS, e 5 AT, (AR AU EE | ResE
PE L I HAE R AR S R B R 26.41%.
25.23% Al 24.63%. A ESEFE SR 7E R4 0 f2 b &
AR T, S W SR B AR oG . A AR ALY R A
1899~5400 g, Horh i 22 45 Fnadli 2% 19 04 6 3 &%
=, AR 093, T2 13 M5 EE 15 R B e fIG; IR B
PEIIASALTE R 1564~4097 g, RHIERM: R iz e 7 4%
TENALNEG b R v P 280 A © S RS AT Y
LR Fabr, HARKIL Y 1427~3490 g; 47 #1122 Y NH
WEM R R 3490 g, 3777 15 BONHMEM AR 1427 g,

25 ORELTF N RIS T 2% A R E R P4
Table 5 Texture characteristics and sensory score of noodles prepared from different wheat cultivar flours

S %@: Mitom)  AEHE OB M) st r RORE g
FFH093 2322+206™  0.91£0.01°*  0.79+0.01*¢  1827+£237%  1669+83"  0.50£0.01°*  109+£2"  5.81+0.02° 79+3"%
fHFE169 3532£194%  0.92+0.01™  0.73£0.01"  2596+£200="  2395+217%  0.46+0.04°F"  [13x1="  5.72+0.05™ 882
2417902 388144 0.91£0.02°*  0.68+0.01'  2642+141%  2413+213%  0.40+0.01* 10510 5.37+0.04¢ 75421
B—5 2812£191%  0.90£0.01%  0.74£0.028" 20852647  1878£226%  0.47+0.02°%  105+4  5.36+0.09¢ 85+3¢
YA 8s 4318+£275%"  0.92+0.01™  0.80£0.02"  3446+188°  3170+£247°  0.52+0.01"™ 1151  5.52+0.04* 81+2°"
24172907 4901179  0.92+0.01*¢  0.71+0.01™ 3463+15° 3190+68° 0.44+0.02%  111=1"  6.13£0.05 75431
##2103 3758+114"  0.92+0.02*¢  0.72+0.021 2695+92' 2478+73"% 0.44+0.01%  108+3" 6.14£0.13° 86:+2°4
B#16 3782+368" 0.89+0.00° 0.77+0.01"  2900+383°" 2571208  0.48+0.01%"  133+2"  4.32+0.03¢ 78428
FBF179 3224+165%  0.90+0.02*  0.73x0.01™  2347+97¢"  2112+118™  0.45+0.02"  128+1"  4.17+0.04¢ 89+1%
Jil#36 355442270 0.89+0.01°  0.74+0.00¢"  2623+71% 2347+88"%  0.46x0.00°%"  133+5*  3.31%0.11° 8742
%230 3826+314%  0.91+0.00°*  0.82+0.01° 3111£78%  2828+200%  0.53+0.01°  12243%  4.02+0.03" 74417
T#I13 2111£224™  0.92+£0.01°¢  0.80+£0.01™™  1676£129%  1538+137"  0.50£0.01°* 1251 4.04+0.14" 75427
W#15 1899+109™  0.91£0.00°°  0.82+0.01° 15642445 1427+165' 0.53+£0.02°  123£1%  4.22+0.04¢ 75417
Fr#21 4012+138%  0.89+0.02¢ 0.7240.021  2896+175¢  2588+216%"  0.45+0.03"0  131+£3®  4.13+0.01 85+1¢
RS 2620+169'  0.91£0.01°°  0.81+0.02"  2112+103" 1916881 0.53£0.01*°  122+5%  5.11+0.11° 732
#24 4200+120°%  0.89+0.01° 0.70£0.01%  2926+132¢" 261661 0.42+0.01%  124+6%  5.11+0.04° 79421
A28 4484+188%  0.93£0.01°  0.77+0.01% 3462+69¢ 3230492%  0.50+0.01%°  121£7%  4.57+0.09" 8742
1229 3186+108* 0.94+0.00*°  0.76+0.01""  2427+140¢"  2288+169¢"  0.50+£0.02°*  123+£2%  4.97+0.06° 824+2¢
2369 4639+327 0.94+0.00" 0.73+0.00"  3387+217%  3180+190%  0.53+0.02° 12242%  4.64+0.25° 90+2°
HiAs8 4974+13° 0.91£0.01°*  0.73+0.01" 3652+77°  3337+165%  0.47+0.01%%  111+1M  4.12+0.00%" 82+2¢
EFE195 291066 0.91£0.02°%  0.78+0.01°  2270+92"  2075+57"  0.49+0.01%"  115+2¢  4.73£0.30" 80+1¢
Hi45 5231116 0.88+0.01¢ 0.75+0.018 3921+10° 3455464 0.48+0.01%" 11458 4.69+0.30" 80+1°"
BHAZ19 5400-+114° 0.85£0.02"  0.76+0.01%"  4097+98"  3490+231°  0.50+0.01°°  121+£3¢  4.72+0.10" 81+2¢

HIHAVG 37214985 0.91+0.02 0.75+0.04 2788+704  2530+623 0.48+0.04 1192 4.8240.08  81.13+5.22
WER 3501.00 0.09 0.14 2533.00 2063.00 0.13 28.00 2.83 16.00

A FRECV (%) 26.41 221 5.12 25.23 24.63 7.56 7.60 14.45 6.44
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BN, s . PNERE . [ AR E P-4 AR 53 R B
BIIRT 10%, R LEFRHRZ 2/ S Fh 5 B2 1k
PSR XN FAER TSR ZE B R M s, TROK SR
AR AIE N 105%~133%; ZE8 401 0 128 fhiu [F
K 3.31%~6.14%, Horp 4322 907 FIASE 103 1753
PR R e, (B SRR AR h LT T S I 42,
X FREH e/ NZZ SRR AR T R T SR B R AT EE
BhEE . BCE TR R, 23 4 3R T SRS IS
134534 T 73~90 43, “F-H{E N 81.13, ZF H RE N
6.44%. i 14 135 60.9% ) ik F B4 457 bR
(80~90 )27, R 3o o S A et 4 11 T 2% 7 T
FLA 5w ) N R -
25 ARIINEGEMERIERS BEEFHHEX ST
NGy EIVAN A a Op =7 A= A = k= N1l F]|
A H7 SR AR & R ECUNFR 6 P il It X BRI 74y
AT AT, BERE | WERRVERY . K43 AR A S DL &
T TR A7 5 TR A 23 T 3R ) | ER T AR 0B B P Srs TE
I E B SRR R B IEAESE, (H 528811k
SR A SE(P<0.05) s I HZh BB S5 M
TR S5 00 PN SR RN (|1 4 S A B 2 TEAH 6 (P<0.01);
FEIAE S0 E | BYE TS 2 AESE; BIAE SR
P L [EIA P B T AH 2G5 B B 8] 5 1 3 T A A R
FHERME . B BEPE S IEAHSC, TSR EE NI, X 5%
TS EEPS RFSR A5 IR — 3, £% LTI, /NZE W AL BT AR
b5 R AT e L ZE AR E RV E TR A
B AESC: . /NS B TR TE R RN T B
TR S INEER A OK R, 5 AT AR I E T
SHRIROR S35 -5 TEM Z [BITE s B InSS0Rs i 2 1 -UE
B A L L, ShmERF A ER A E R, O

Vol AEL S WL T A RS R v A R R R, S T £
SIS B — S SRR, H S R A B B T
Sy FARSE, T B BLAER BUBF ST 8 HH I E A R
SR E RS R IEAHSE, XS P I I E A
B IR A R A (4 Bk, Tt ves s AEER il B fe il ot
AR AN F . I ARAE) o R B Ta] 2 < iz ik i 141
TR | T AT DX 25 i T, AT IR T e A B
I 38 B 55008 0] s e T ar A A A L e PR 1
A, HAE B B DR 19 77 0 855 50, Rtk nT AR
H S50 RE 5 BRI T AR TR RR R AT B DA 5t A
Koo AHIMESIHTEE AL B T /NS i BAL R 5
FRTAT A B AR B S SR RI Y DG 3R, S BRaE B /)N
Az SRR T SR T AR
2.6 ERAO

FEST T — R AR m R S T v,
LM AR PR HAT A PR ) 228 B R 4 Sk /0 ST
ML FRIR, TR R EE LR B R iR B A AT T 58
AT AALR 33, N R AR A I EK A B B AH R
Z FEGHC RECNBETE & B R W R S 45 R 2 8]
MRS, HORH 32 Wk N A e it E A T
BT PRER, SR A ER AR TR TS E . 23
AN ARG RS AR S SR ANER 7 BT, BT 5 4
TN ZE E 51N 30.682% . 20.124% ., 9.637%.
7.954% F1 6.700%, it TTHRFILF] 75.097%, FEAS
HEME S AN [R) /N 22 S A FEdn T LA 1915 8., S ER
5 AT EA WY 27 DRI TR

551 TR IARIEAE 2,=8.284, X /N2 MY i
TUHR R A, I8 5] 30.682%, AT XTI B 4ERAIF i) 52 o
(% 8), FRIEEES = I FR AR IRAR R Z WK 3 | bt

F 6 /NA S BUEERT R4S A TE ARG E

Table 6 Correlation between quality indexes of wheat and quality of white salt noodles

Mg e 7 T3 i AR e MELAE [ 4 Mgk % HEABRA RS
(3053 0.242 0.086 -0.022 0.269 0.279 0.085 0.078 -0.111 0.519"
N THLE 0.018 0.147 -0.110 -0.008 0.013 -0.174 -0.227 0.285 -0.288
FERIAETR .
RE —0.154 0.054 0.344 -0.084 -0.083 0.278 0.270 -0.165 0.347
AR & i 0.279 -0.609 -0.011 0.296 0.236 0.005 0.140 -0.123 0.269
R RS -0.087 0.031 -0.028 -0.088 -0.086 0.089 -0.105 0.203 0.175
WERTERY 0.422° 0.106 -0.200 0.417" 0.431" -0.101 0.501° 0.022 0.641"
[lapgizgan sy 0.481° -0.141 -0.125 0.493" 0.482" 0.058 —0.104 0.133 —0.486°
TR A i 0.291 —0.473 -0.052 0.308 0.260 0.014 0.504" -0.532° 0.484°
TR T 7 0.099 -0.307 —0.032 0.100 0.067 0.006 0.158 —-0.254 0.425"
VA R -0.415" 0.124 0.661" -0.308 -0.333 0.630" 0.316 -0.323 -0.097
T ARE —0.245 —0.147 0.598"™ -0.138 -0.163 0.578™ 0.309 -0.326 0.192
WIfLAEE TERAE —-0.431" -0.017 0.295 —0.402 —-0.411 0.254 0.023 0.007 -0.602™
ML -0.192 -0.259 0.498" —0.089 -0.125 0.491° 0.485 —0.380 0.216
MR -0.127 0.251 -0.013 —0.154 —0.130 —0.145 —0.035 0.195 —0.204
Mok 0.348 -0.019 0.056 0.383 0.380 0.113 0.066 -0.162 0.587"
AR Tt 0.203 —0.015 0.042 0.222 0.226 -0.005 0.300 -0.363 0.299
FasE e 0.493" -0.367 0.050 0.538™ 0.501° 0.173 —0.047 -0.510° 0.390
Sk —0.426" 0.087 -0.101 —-0.473" —0.469" -0.194 -0.014 0.208 —0.280

T * L R RIFIRTE0.05., 0.01 7K | W AH K
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Table 7 Eigenvalue and contribution rate of principal

TEMY | FRUE I IE] | TADRS EE L B AUR 53 A
1 R 1 e B ARG R . 2 2 ROy

components FIEH 1,=5.434, 3T R TTHRE Y 20.124%, iZ K
L GERZAR(EN PRI AT 7 A T FEESEERE | SAREEE . B, NERE.
BOY BEERE r%EAME BRIt MR r%Esr 8t SV ARE . TRIE . AR IMKRRNZEE R
S N ¥ ) R U S
LU bm wm hh w3 PRI o2 BRI
32602 9.637 60444  2.602 9.637  60.444 9.637%, H: =T 5 H MR FAIMLIR A SE; 28 4 =%
OBUSTSN LGOS DSOS GRS SRE( 4,=2.148, KTERII TR 7.954%. 3L
6 1615 5.980 81.077 1615 5.980 81.077 T LA S A G B S AR R AR E
1.809, Xf BARAY TTHR RN 6.700%, H: 5 1 45 o4 #pk:
8 TR EIEAHZE . TSy 1R 2 LS T 4 RS R bR, H
Table 8 Principal component load matrix W AE L T A0 a8 B O R R 1t T AR P Ve M B
S FHOM EMS2 BRA EHOM ERSS AR
i 0682  0.133  —0568 —0.088  —0.125 2.7 B4oSH
Fohi -0323  -0.532 0273 -0.237 0212 PR T ARG SR, SR Ward X /N L F
” \:’e?%ﬁm 0.229 0.602 -0.261 0.131 0.170 YEAT 2R G BT, ZE AN 1 RIS 9 s, 4%
H*\L%Iﬂ ahE0.654 0.179 0.528 -0.404  —0.498 IRE A2 10 I, 23 /NS RE Sl ki 40y 4 2, H
AR 0.086 0.001  —0.624 0240  —0.498 N e . e A
sy 0787  -0.158 0401 0052  —0.173 A SRELE T 13, DR AN 1S ARAY 093, 4
FREASE 0793 0134 0248 0444 —0.120 215, HiRE 8 5. 30 MiHmEE 24; 55 —JmTE
LT A 0572 0188 0349 0583  —0.031 THBEZ 16, JiZ 36, ik 169, K8F 179,
AR TEH 0.833 -0.129 0.346 -0.010 0.310
W fEL —-0.144 0913 0.003 0212  -0.125 - 9 > 150 N 2 2
TARR 0.159 0.892 0.144 0.194 0.097 SR L
SEAE ~0.678 0281 0079 0079 0455 {’E;’?z 1
[ A= fE 0.057 0.838  —0.134 0302  —0.131 BAs s ——1—
W -0454  —0.058  —0.556 0230 0484 %gg
g 7k 2% 0.888 0.190  —0.028 —0.082 0358 Ht#16 ]
T A ] 0672 0146 0170 0293 0312 Qfg;
R TR 0.831 0089  —0.070  0.158 0.024 2179
S -0.704  —0.092  0.004  -0274  -0.198 ;?ﬁ‘; BB
fifi iz 0.616 -0.506  —0.224 0.488 -0.206 Q;;g;
Pk 0275  -0.136  0.547 0.053 0.615 #42907
PERTE -0.147 0762 0.078 0.049 0.190 s [
JReErE 0.638  —0.38  —0215 0541  —0.195 ;IZQ:
L IR 0618  —0416 —0.166  0.559  —0.137 f;’iii ‘
mE=EdS -0.023 0.712 0.165 0.125 0.053 L9 ;
[P T & 0.096 0507  -0308 0017  —0.113 2369 :
EEPSE 0201 -0510 0352 0.023  0.104 Bl SRR X AN Rl R AT
BE R 0.684 -0.006  —0.151 0.130 0.071 Fig.1 Cluster analysis of main wheat varieties in Huanghuai
winter wheat area
F 9 WASHE AR ES R BRI GIHE
Table 9 Cluster analysis and statistical value of quality index of white salt noodles
izt -2 Bk H=K EHUES
TRz (g) 60.16£7.27™ 66.14+5.66™ 54.26+11.98° 69.51+1.25
TR (g/ T4 45.04+5.36" 46.58+3.70™ 52.14+2.40° 44.1842.39°
ZAHE(g/L) 820.10+29.05° 811.57+30.27° 745.17+26.64° 817.95+20.53°
AR B it (%) 12.13+0.62 13.17£1.11% 11.47+0.62° 13.40+1.57
W5y (%) 0.56+0.02° 0.58+0.03* 0.57+0.10° 0.63+0.03"
B 15 1 (%) 10.6120.65 12.310.92° 10.27+0.80° 12.90+1.22°
e vE#y (UCDe) 19.2343.11° 21.24+1.70° 21.40+1.77° 27.11+1.24*
W (cP) 3007.71+192.30° 2519.71+159.14° 1236.50+30.59° 2438.57+217.79°
IARENEE (cP) 2090.00:£150.64° 1793.57+271.76° 582.00+244.65" 1981.85+184.19°
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k9
L7 ok Wk =3 EHUES
FEIHAE (cP) 917.71+180.80° 726.14+186.00 654.50+62.93" 456.71+103.23°
14 {H (cP) 1412.28+100.21° 1349.14+97.86" 769.50+248.19 1311.85+105.62*
WK (%) 56.67+3.85" 57.68+0.71° 54.65+3.04° 64.78+2.90°
JE LA [B] (min) 2.98+1.44% 3.64+1.29" 2.55+1.20° 5.18+2.04°
FRE fA] (min) 3.70+1.25° 2.67+1.04° 3.10+1.00° 13.78+5.30°
S5 (FU) 85.14+13.80° 108.57+16.30° 94.00+4.24™ 32.70+17.07°
T (g) 3042.28+737.10° 3525.85+399.45% 4391.00+721.24° 4403.42+981.32°
R 0.79+0.04° 0.74+0.02° 0.70+0.02° 0.75+0.02%
JBEEEME (2) 2380.28+765.62° 2592.71+293.24° 3053.50+581.06° 3317.21£707.06"
MR (g) 2166.28+695.07° 2338.424259.06™ 2802.55+549.42%® 3008.34+579.51°
5P 0.500.04° 0.46£0.01% 0.42+0.03° 0.48+0.02%
T 257K R (% ) 120.12+5.83® 121.57+12.40° 108.25+4.24° 118.14+4.70®
AEIRA(%) 4.85+0.89° 4.57+1.13 5.50+0.71° 4.86+0.38"
BT 77.5743.04° 85.14+3.84° 75.00+0.00° 80.42+3.59°

T R T F RN RIFR AL B3 25 5%, P<0.05,

103, B HIITEE 21; 55 =24 ze 902 Fign:
907; B IUZENIFIIE T 45, B/ 19, ik 28 &5
7 AEEAL . ZRERERAEDY BURFSTRE Y, R T AR T
AENE— B R Lok 1 A5 B o, (R P e &
SRR A M S, BBV R, K
PORIFFE 3 Y F R T A5 00 & 5 R 2D Fehn i [ml de s B,
ALFE T AR U i DA s R L rP AR
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