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Abstract; To clarify the quality characteristics of brewing wheat, 10 brewing and 4 non—brewing wheat varieties were

used as materials, to systematically compare the differences in grain physical traits, processing quality, starch content
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and starch physicochemical properties between the two groups. The results showed that: (1) The brewing wheat had an
average grain hardness index of 54.59% and protein content of 9.39%, which were lower than those of non—brewing
wheat. The average total starch content was 61.94% and amylopectin content was 72.98% , which were higher than those
of non—brewing wheat. The starch physicochemical indexes indicated that the average peak viscosity, breakdown value
and solubility of brewing wheat were 5 492 mPa-s, 2 209 mPa-s and 9.77%, respectively, with higher value than those
of non—brewing wheat. The average gelatinization temperature was 69.44 °C and water separation rate was 40.02%, with
lower value than those of non—brewing wheat. Correlation analysis confirmed that grain hardness index was extremely sig-
nificantly and positively correlated with protein content (P<0.01), but extremely significantly and negatively correlated
with total starch content (P<0.01) , while protein content was extremely significantly and negatively correlated with total
starch content (P<0.01). (2) The 14 varieties were divided into three groups based on cluster analysis. Group Il con-
tained 8 brewing wheat varieties, which were characterized by high total starch content and low protein content and well
adapted to brewing processes. Based on comprehensive analysis, the recommended thresholds for breeding brewing
wheat were as follows: protein content<12% , total starch content=60% , grain hardness ranging from 45% to 60% ,
peak viscosity=5 000 mPa-s, gelatinization temperature<70 ‘C, water separation rate<40%. These criteria coordinate
the saccharification efficiency and fermentation stability during the brewing process, and provide a theoretical reference
for the selective breeding of new brewing wheat varieties.
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A 905 (MM905) . 43 % 907 (MM907) . 4 % 916
(MM916) .3z # 8 5 (FM8) Fl P4 Bl % 8 5 (XKMS) ,
F G )11 48 26 BH T Ml B2 B /N 22 0 5 T 441 5 4 A~
SRR /INAZ SR AL 4R 2 60(IM60) | i5F 2 4227
(JM4227) \B5 8 17(IN17) FI¥F 522 155 (JZM1) , i
IZR A PO R BEVE RIS BT it
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R FERHLABRAFD)
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Je R (3) (B4 L 2T, % 2 3E M B TR 2 000 1
min 5.0 4 min, S5 B30 T IE W, 0 BR B S i K B
2551 5 (4) INA BT 43500 0.2% (1 NaOH ¥ W (58
IR BTERULTE ), HE 4 b (5) B E SRR, B3
NaOH ¥, 0] VE K3 2 PR oI A 26 B 1K (58 42 i
EEFERSULIE) , TR 2 000 r/min 5.0 4 min, 2R 5 8] 35
EIEROERIBR AR, A 3 (6) T AR TR, A
To/K M (58 A B GER ULVE ) , 5 000 r/min £5.0> 20
min; (7)€ By 55 78 2 95 0L, 7E AR Tt T J5 2ot
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i, LA ZE IR K R X I8 7E 620 nm I < Ab T e O 0%

1.3 HEH
Bl P EARERS R . R Microsoft Excel
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2.1 BB/ S IEERIE/NEF RIS T

FH R LRI (1) 14/ /INZZ S RoRE AL 4 s 85 5 4L
19 44.80%~73.00% , % 7K 5 10.73%~12.38% , Tk
ik 40.32~66.43 g, 2 H 4 685.92 ~811.38 /L, K
4 6.11~7.98 mm, ¥ 58 A 3.24~4.11 mm. (2) FF 47 Fil
T /N 22 HP L 1) R i HR kY tb 25 I T AR RS /N 22 6
R 1) B E 95 % (P<0.05) o (3) BRI /1N 22 R RE 1Y 55 7K

WIEE - -
i R R TE 430 5 AR BRI /N2 B R AR AR L
= mafm, )X100% (2 A5 S 25 BT R 09 5
S.a= [mg/(ml mz)]x100% (2)
me‘ =(1- m4/m5)><100% (3) INFERFRLI XS L FE AR SE A L, 22 S5 Y9 Geit2#
(D~B)H:S,, RS, o KRS, IHTKAR, B(P<0.05) , Horr BRI /N 22 FFRLIY & 7K B RL 58
£ 1 RENESERENEOITRYERSME
il AR TEETE 5/ % EIKEI% FhiE/g &HE/(g-L") < /mm FLZE/mm
JN17 73.00£0.20a  10.73x0.11c  40.32+0.15]  785.19+1.35d  6.46+0.08g  3.24+0.03i
A JM4227 71.10£0.46b  11.1120.07bec  57.36+0.73d  797.63+2.28c  7.1320.03d  3.77+0.02c
E[HUNUY S
JZM1 70.27+0.25¢  10.73x0.11c  43.17¢0.50i  796.29+1.75¢  6.17+0.02ij  3.34x0.02h
JM60 70.200.26c  10.94+0.16c  49.50+0.64h  811.38+2.26a  6.36+0.02h  3.59+0.02¢f
MM907 64.27+0.25d  11.67+0.58b  56.02+0.11e  745.91+0.65h  6.93+0.0le  3.93+0.01b
XKMS8 60.00+0.30e  12.05:0.21ab  51.80+0.29g  761.32x1.55f  6.73x0.01f  3.63:0.0le
CM88 57.33+0.35f  11.7120.24b  52.54+0.52g  753.34£0.92g  6.96+0.0le  3.61+0.02¢
MM905 56.13+0.51g  11.96+0.14ab  63.1840.37b  747.63x1.50h  7.98+0.02a  3.81x0.0lc
i CM104 55.93+0.12hi  12.38+0.32a  54.22+0.33f  759.46x1.44f  7.09+0.03d  3.72+0.02d
iR MM916 55.37+0.32ij  12.18+0.24ab  66.43+0.43a  742.09+2.05i  7.74+0.01b  4.11+0.03a
FM8 55.13+0.42j  11.65+0.18b  48.93+0.20h  802.78+0.96b  6.23+0.04i  3.54+0.02g
CM93 4970£0.40k  11.80+0.20b  44.07+0.79i  781.77+2.11d  6.11x0.05]  3.5620.02fg
MM902 472340211 11.73:0.07b  60.13+0.47c  770.17+0.87e  7.37+0.03¢  3.95+0.03b
CM701 44.80+0.53m  11.98+0.12ab  52.33+0.285  685.92+2.46]  7.07+0.02d  3.79+0.03c
o BRI /N 71.1420.60 10.88+0.09 4759£3.62  797.62+539  6.53+0.21 3.49:0.11
BRI /NAZ  54.59+1.92%  11.91+0.08% 54.97+2.12 755.04+9.98%  7.02+0.19 3.76+0.05%

IR RN 5 M 2 5 G
N 2 25 A e o

= X (P<0.05),

F(P<0.05) 5 #37RAN [7] dfy Fof 7] —$i5 s B P 32 FELAE P /N A2 -5 T



- 16 - G g 5

BeF k(B AAH ) % 40 &

PR o TR /NSRRI B AR AR 8- M
HOAS TP (A AT T RS /)N 22 R R 1) 25 E - S0
(4) BRI /N2 AFRLIY ToRCE CRE A 43 531 5 AR I /)
22K RE B S IV A AR AH LE L AN [R] i i 2Z 18] A AN [R) 22
S 3 HF R E 23031 55 AR TR /N A2 R B8 6] L i -
WAL, 22 3 D082 L (P>0.05) . AR
Ui, BRI /N A2 BLAT B B0 B 48 0, T A48 AR AN
[5] s ol 22 [0 AN [ 22 55
2.2 BRiE/INE S ARBRIE /N EAFRIA0 T BT 5 4

1€ 2 Al A (1) 144wl R /N (9 2R B0y

BH 8.12%~17.66% , 1 T f Jit it 43 B0 14.90%~
42.25% , YLIEAH M 13.00~41.50 mL. (2) i 4 BRI /)y
22 FFRLI 2 1 B 5 8 0 T 7 B a0 AR
I T AR BRI /INAZ KPR B AR AR (P<0.05) o (3) BRI
JINZZ KR TR AE 5 AR BRI /N 22 K F R4 150 B (A
L, AN TR] il 22 A N TR) 22 55 FOF A 5 AR ER R
INZERFRL B TRV SA{E A 1L, 22 S e ge it s X
(P>0.05). BT, BRI /N2 BAT BAR 50 48 1 %R
o 3 SO T 73 J5 5 435 1T DT R E AN [6) i A
Z A AR 25 5

R2 ERE/NESIEERE/NE RN T &R

kil mm EHRREN /% REHRES /% LFE{E/mL
IN17 14.17+0.14h 34.20+0.57¢ 33.00+1.00b
. M4227 14.15+0.11b 32.05+0.21d 20.00+0.50d
ARRRIT N AZ
JZM1 17.66+0.10a 42.25+0.35a 41.50+1.00a
IM60 14.19+0.14b 38.05+2.19h 17.75+0.25fg
MM907 8.12+0.05i 20.75+1.20gh 23.00+0.00c
XKM8 8.26+0.26i 20.80+0.28gh 18.50+0.50e
CM88 10.90+0.12¢ 22.70+0.85f 13.00+1.00j
MM905 9.30+0.21fg 21.25+0.64fg 17.50+0.50fg
N CM104 8.23+0.11i 15.85+0.50i 22.50+0.50¢
BRI /N2
MM916 8.79+0.23h 14.90+0.00i 14.75+0.25i]
FM8 12.18+0.15¢ 25.00+0.14e 34.50+0.50b
CM93 9.160.15g 20.55+0.50gh 16.75+0.25h
MM902 9.46+0.16f 21.40+0.85fg 15.7520.25hi
CM701 9.50+0.25f 19.35+0.21h 15.00+0.00i
T AERRIT N EZ 15.04+0.83 36.64+2.18 28.06+5.04
BRI /NFE 9.39+0.38% 20.26+0.94% 19.12+2.08

T A /ING SRR [R5 B 18] 22 5 Ge 12 58 L (P<0.05) 5 # R A ) i B ) — 8 A 1) P K (EAE BTSN A2 5 AR T /N 22

ZRIZERA502EE L(P<0.05)

2.3 BRBENEZSIERBENEEBRESHS T

H1 28 3 A : (1) 14 A/ INZ2 R S 3 o I ot
B o 56.98%~63.95%, L HE V€ By T & 4 B R
20.44%~31.58%, 3 BE TE By o1 it 7> B K 68.42%~
79.57%. (2) 10 BRI /INAZ S50 B3 IO o 43 B 400 Wb 35
e T AR TR /N STE Y BT 2 B (P<0.05) 5 B8 TE
53 J0T 2t 53 B (A AR T AR R /N 22 T 6 3 B8
B22 G H 27 L (P>0.05) 5 S BEVERY R0 8

V(e v T AR TR /1N 2 il ol S I oy o 0 K
(B H2E R TG F 2 L (P>0.05) o BUART &, BRI
N PR S TE R o RO SR B e o B TR
PRI /N T B TR o e RO ARG, e 2 2 /N
TETERT LN EAFAE—E 2257
2.4 FRiF /N E 5 IFERIE /N E TR B R S T

PRI /N2 55 IR /N2 By BEAL R AN 3% 4~6
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il R BEMRESH HEEMRESH THEMRESH
IN17 57.88+0.84de 29.58+4.53a 70.43+4.53h
N IM4227 58.00+0.45de 30.63+0.42a 69.38+0.42h
ARG /N2
JZM1 56.98+0.96e 26.34+4.06ab 73.66+4.06ab
JM60 58.29+0.5de 27.46+0.95ab 72.54+0.95ab
MM907 63.11+0.35ab 20.44+4.18h 79.57+4.18a
XKMS 61.64+0.29hc 26.64+4.69ab 73.37+4.69ab
CM88 61.36+0.69¢ 27.37+4.06ab 72.63+4.06ab
MM905 62.33+0.17hc 26.97+2.47ab 73.03+2.47ab
- CM104 63.95+0.83a 26.11+4.42ab 73.90+4.42ab
TG /N 22
MM916 62.24+0.90hc 25.94+1.95ab 74.06+1.95ab
FMS8 59.02+0.66d 27.36+3.14ab 72.64+3.14ab
CM93 61.68+0.62hc 31.58+0.91a 68.42+0.91h
MM902 62.090.89hc 29.17+1.33a 70.83+1.33h
CM701 62.04+0.86hc 28.64+2.70a 71.36+2.70h
=i 57.79+0.28 28.50+0.94 71.50+0.94
T i ]
TP /N2 61.9420.44% 27.02+0.92 72.98+0.92

T AN FINE RS [R5 B 18] 22 5 Ge 27 L (P<0.05) 5 * 3R AN [ it ol 7] — 8 A (9~ 424 (B /0 BRI /N A2 S5 AR BRI /N A2
Z I ZERA G L (P<0.05)

F4 BRBE/NESIFERBE/NEEMHURFIE

sem . IEERHE/ HRfR1E/ e AERE/ =EFE/ EEIE
(mPa-s) (mPa-s) (mPa-s) (mPa-s) (mPa-s)
IN17 4 450+66f 1333£137def  79.80+£0.00a 3 117+203cde 6 338+244ab 3 221+41ab
JM4227 4 732+6e 911x129f  77.75+0.71a 3 821x123abc 6 370xlab 2 549+122de
LB /N2
JZMm1 5282+2¢ 1108+113ef  70.20+0.07bc 4 174+11la 6 769+76a 2 595+35de
JM60 4765+27¢ 910+233f  69.43+0.04b—e 3 855+260ab 6 700+116ab 2 845+143cd
MM907  5420+71bc 2095£221c  69.43x0.11b—e 3 324x150bed 6 116+275bc 2 792+124cde
XKMS8 5057£63d 2279£26bc  68.3320.39cde  2777%37de  5550+154cd 2 773x117cde
CM88 5 574+13ab 1685+78cde  71.08+0.95bc 3 888+65ab 6 367+74.95ab 2 478+140¢
MM905  5468+4labc 2 948+3a 68.28+0.60cde 2 520+43ef 5001+82d 2 481+38e
— CM104  5644=11la 2054£386c  70.9520.07b 3 590+275abc 6 565£197ab 2 975£78bc
MM916  5476+12abc  2810+67ab  69.07+0.40b-e 2 666x55de 5 147+51d 2 481+106de
FMS8 5 636+48h 2 800+456ab  67.83+1.31de 2 835+504de  6237+608ab 3 402+104a
CM93 5574x146ab  1931x388cd  69.45+2.33b—e 3 643+534abc 6 444x424ab 2 801x109cde
MM902  5462+235abc  1754+503cd  69.80+1.70bcd 3 708+738abc 6 460+£340ab 2 751£398cde
CM701 5 612+38ab 1743+103cd ~ 70.15+0.00bc 3 868+65ab 6 547+130ab 2 678+195¢de
= AEERT /N 4 807+177 1 065+100 74.29+2.39 3741+231 6 544+103 2 802+144
R B /NE 5 492458% 2209£139%  69.4420.37 3281£170 6 043£159% 2761x89

0 ANFING R RN R PEE 8] 2% 5 Go 22 5 X (P<0.05) 3 # 3R AN [R5 R [l — 8 10 7 Y {8 7 R /N 22 5 AR R /N 22
Z M ZRH G FE L (P<0.05).
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R®5 BRENMNESIERBE/NZEHHRSE

i il HALIEI (T g™ HEIRIBE/C IE{EB E/°C & 1FBE/C
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IM60 6.20+0.30d 63.80+0.28gh 66.15£0.07¢ 68.80+£0.28d
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F-IME (P<0.05) ; Fe 2 b B V- 208 2 2 IR T AR Bim
INAE T A FE B T (B (P<0.05) o

I3 5 AT : (1) 14N S RloRPRL IR R AL 55
2.64~8.72 J/g. (2) FRIPG /N2 K RL M A0 45 F- 24 1
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H18 6 T i1 : (1) 14D /N2 ROk L IS 1 it B2
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0.01) o &5 P J5T 5T 5 73 515 9 T A7 Joi ko i 52 A
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P<0.05) , ¢ 512 5 0 M3 A 7K 5 S A i 3 B AH OG (=
-0.83,P<0.01).

TE K3 IR 2E R A3 BT SR WA (B EE S 0 A
(B L WA TR BE 5 B 3 TR A G (P<0.05) , A R AL r 43
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