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Abstract

In order to explore the relationship between the appearance quality and processing quality of dif-
ferent types of rice and the starch characteristics of special rice for brewing, screen rapid identifi-
cation indexes and establish a special variety evaluation system, 17 indica rice varieties, 10 japo-
nica rice varieties, and 11 indica/japonica types were used as experimental materials. A total of 12
indexes of amylose, amylopectin and total starch content, processing quality and appearance qual-
ity of rice were detected and analyzed. Taking amylose content = 24 % as the threshold, the corre-
lation analysis and principal component analysis were used for comprehensive evaluation. The
results showed that there was a significant positive correlation between amylose content and amy-
lopectin, total starch content, chalky grain rate and chalkiness degree, and a significant negative
correlation with head rice rate; through principal component analysis, six identification indexes of
wine indica rice were further screened, including amylopectin, total starch content, chalky grain
rate, chalkiness degree, head rice rate and transparency. The thresholds of each index were de-
termined as follows: amylopectin content = 24.00%, total starch content = 81.46%, amylose con-
tent = 58.39%, head rice rate < 81.83%, chalky grain rate = 72.8%, Chalkiness = 18.91%, transpa-
rency = 47.98%. The indexes restricting amylopectin content of japonica and indica/japonica rice
were significantly different from that of indica rice, and the thresholds of the above identification
indexes were also predicted. The results can provide a basis for rapid screening of different types
of rice varieties for brewing and evaluation of suitable raw material procurement, and provide a
theoretical basis for the breeding of special rice varieties.
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1. 5|8

FEAL G2 MR Y IS SRR, AR ARG LEE 1], BRI R SREER2]. BRI ORI i
IR & A R BRI 3]. £ FNARE S, HEEECR SRS ', TR RS
FHAME R F R A TR SR R KR [4]. “H =T Y, JIEBXERER. N0 Lt
MAELH 3 DXL “ =ADTALTu LR, RAETORERS LTI, FORMRERR SOy 8=
b DX P Al A A7 A R E SRR . TORGVRER BT “ =07 s MR h TR R AT S TR BT A
bR, R 10 75 ¢ JFEA AR, R R R R R IR K — 5 (5]

FURG, oK i PP Sz 48 b ik B8 2 R b T ROK SN S BT [6] [ 7] 2R IR B8] [9]. AN LA
AT B IR 1015877 ], HO#EE AR AR [11] [12] [13] [14], fEREK & & 5UT 1,
BEED TN T rm[15]. 2R, o5 RS R T 5 A% R IORRAE RS K il 5 25K _EAFAE
BEANRZESR, MRS R R L F KRS 0 BN P B R, RS R B AT A S . X TR
L RKRETN S, SOZ MRy AT e 2 Wil 2 2

FEAK A SRR G 5T, AP B Z8 B A H BT A TS AN T T . WO RE K R LI 95
TR AL ARSI R DL SR L RN AR R ER (1610 FEOK AN 5T« o I i o2 e ELUE
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AR ETERR . B KARME(GB/T 17891-1999) [1719, KER K FHEHE ., HEEEM S E. B MA
HHIN 4 TEHARHR[18]. 2020 VY1144 B 5 1 AT ¥ 7 bRifE DB5115/T 28-2020 [19]BA 2 i, BRI
LHBANEREN SR > 24%, BIEREE > 80%, EAKE > 8%. {HALT 5 A & 5 M e bRkt
WL AR R IR ERI S KRR SR, MR WARIE . AR, A 2R RS R R DR A, A
BUFURIAE B 750E FH T BRI, e A0 B FR AR 7 ~F S AT A BRMEIE R WA 7T . BRIk, ARSCRAAREZEAKAS
A ACORIRIG R, RRRCKANI B . I TR ELEEGE R . SCEEVER RE R B A A, kA
B HRTRE SRR, EALVPIMA R, BEHERIRE VRN TR AR B, 4 S RO R AU RE AL PP AN R AR A
DA BRAES E FH 7RG b VP A 07 12 R P 2 o RIS DR ko A J2 08 AR TRV JER A SR DA VP A 12 (AL A

2. HREFH*
2.1. MR

AR A B B AN RE XL 10 SRR KRR S AL 38 A, FLrbblAg 17 4>, KERE 10 4>, HkE
ARG 1A, By IE ARG, SR E B 1 & AL 1 ke, BEMIEERHT
3AMAJE, Rk EERMRL, RKERIM SRR, HFRAR RS 5.

Table 1. List of tested varieties

#= 1. i@z

KB T WAPEK A x XA KRB HT WP fA x XA

AZ V1 IR 6203 JII 106A x fifk 3203 MR V20 PRAE 18 G785 x LA 9624
IR V2 gt WA x M R V21 ILAE 47 TLAT 454 > JhAR 8801
HAE V3 IEAR 538 1E902A x KK 538  FEAL V22 IR 9903 TLAK 89-366/ILKE 454 x IR 9741
M va IER 619 JIHE 6A x K 19 R V23 A 68 HKEM2 5 < XWE
I VS R 4727 EF 074A x K 727 MR vo4 #hHE 31 HKH0

B Ve  HW6f107  WFEF6Ax YKk 107 KA V25 #hRE 144 BKHH/NNT/ERAE 48 < #E} 951
AR V7 Jkfk 5431 Jk A x R5431 M V26 EhiE 1814 ARH

R ve HrEERL17 0 ik 181 x FH 253 MM V27 K 1813 ARH

A VO fEF 4103 fEFE 074A x WK HI103 KIFER! V28 ffR 6711 FilE 67A x F5711

RIS V1o #9128 B 9A x Q 1% 28 KRR V29 AR 7753 Hif# 77A x F6853

A VIL fE762117  HE7Ax FEW 2117 KR V30 IR 4901 HiA# A49 x F8001
KB V12 PEf R Pis6Sx fmR R CHIEERL V31 EfR 4911 FiAE 49A/F5711

A VI3 ZEfR 1606 Z9311A x YRI606  FUFERE! V32 Mfl 4949 IR 49A x F9249

A V14 JIEEML 6308 )1l 606A x 1K 1883 KIKERL V33 ffl 4953 FifE 49A x F6853

K% V15 ER/E 25 Lemont/FM /45 KR! V34 L 538 FiAE 3 5 A x F7538
K% V16 IR 607 IR 3A x HFR1607 HIKERS V35 AR 1540 FRE 15A x F7540

K V17 4k 390 ZZFEAx T390 KPR Ve mEfk 5550 A S5A x F9250

R VIS MR 45 JRKE 17 x PRk 9816 RIKERY V37 AR 2640 FAHE 26A x F7540

R V19 Wb 5 947 225 KR V38 IR 84 FRIT 16A x C84
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22. WESYETE

2.2.1. BRSNS RS
A BEN LA 4 3 RE S B RE K SR M R GE(TPMZ-A), 3R B K2 (%) R K (cm) - K7 (cm)
Katb. BARR%). PFHEAKND BARE%). EPE)SSH. L4 REL.

2.2.2. TEXKEBHSERN

F PR IUREK 5 g oA, B il R ER A (RIS )T B RO, TE 40 CHM I T R EE S, (f
F SZF-06C Jg il & (A7 A i Bk i A, R BAR AT E R KM T 2 2, TSR & &%)
223. FERIEHMSERN

TR B B I R ok X K1, I 2 RO S [20] AR 5 725 o 45 S R BE HLFR B2 IR KK 0.1000 g 7647
R FERAE 5 P B VERD . SCREVER & (%), P AR EERN & & (%),

23. BRGITS S

g1t 53 K F Microsoft Excel 2016 347 504 B 38 J )2, H2R A Origin2021 B AF3EAT 32 55y 45
MTRNER ARG, Kb R (B A T T30

3. ERESH
3.1. FRIZEEKFESMER S ERIIRISRRI

AFKFE A ERE . B, Siekh &R RS EARRIN. T RRTEF RN 2. HEE
o EmEBUCHDT N R > MR > R acHE, Hd, V3. V5. V6. V7. V8, V9, VI2 3t 74
a AR ELREVE R S > 24%, HARPIFOKRBES MM RIE B AR E . SCREVER IS VE R & 2 HE T vl
FEZRAERG > HIFE > KRG, RIBUXTLCR I, FERGATRIE 23S R K58 bh3s /N TRIRE, 58 i i) 110
B, Rk R Rige/, RIKREA. BARIX LRI, ARBEARR. AEYRES T
ERBKFG. kb, BIRPREAF PR ZRER, BHBAEE, AL ETREERE L H KR T
IE{L A

Table 2. Starch content and index performance of different types of rice varieties

# 2. TRRAAESMTH S ERARIATRD

s P1 P2 P3 P4 PS P6 P7 P8 P9 P10 P11 P12
Vi 16.0 59.2 75.2 2.7 82.6 6.4 1.7 3.8 86.5 0.4 4.2 49.8
V2 14.4 70.0 84.4 1.2 85.7 5.8 22 2.7 99.5 43 504 49.4
V3 24.7 63.4 88.1 2.0 93.4 5.8 1.8 32 93.3 0.8 8.5 49.8
V4 18.5 42.0 60.5 1.1 92.8 6.6 1.8 3.6 55.6 0.4 2.6 493
\'A 26.0 65.3 91.3 1.8 52.6 5.0 24 2.1 90.9 3.6 42.6 47.0
V6 24.4 65.8 90.3 1.6 70.7 5.1 23 2.2 100.0 4.0 47.1 51.0
V1 25.0 65.4 90.4 1.8 86.1 6.2 2.1 3.0 98.1 1.1 12.4 524
V8 24.5 63.8 88.2 2.1 88.4 5.6 2.8 2.0 63.2 1.7 12.8 46.5
V9 27.5 534 81.0 1.9 71.9 4.8 2.6 1.9 99.6 2.2 25.6 48.4
V10 15.0 66.1 81.0 2.6 92.9 6.0 2.1 2.9 29.1 0.2 0.5 523
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Continued
Vi1 184 530 714 26 82 62 1.7 37 786 0.5 44 499
V12 246 688 933 21 886 64 1.8 35 983 17 196 502
VI3 172 555 727 22 960 64 2.3 28 975 08 8.8 506
V14 159 429 588 23 858 62 2.0 32 938 1.0 106 482
V15 171 425 595 81 931 63 1.9 3.3 0.9 1.0 03 150
V16 157 502 659 18 738 65 1.8 37 933 12 135 496
V17 172 495 667 17 765 56 1.8 31 699 04 3.0 519
il 2010 575 776 23 834 59 2.1 30 793 15 157 4717
V18 198 437 635 12 929 48 2.8 1.7 4.8 12 0.6 472
V19 216 343 559 20 915 53 2.8 19 162 20 3.8 447
V20 188 471 658 1.8 959 51 2.7 19 257 17 51 447
V21 194 521 715 14 963 53 2.7 19 140 14 25 4638
V22 184 516 700 1.8 969 48 2.8 1.7 103 1.7 1.7 452
V23 182 480 662 1.8 656 3.4 2.5 13 1000 61 722 4438
V24 178 488 666 19 941 48 2.8 1.8 6.6 0.5 04 482
V25 169 489 659 26 946 48 2.7 17 109 24 29 438
V26 179 492 671 20 933 53 2.7 20 266 20 6.4 447
V27 175 428 603 21 953 52 2.8 1.9 131 1.8 2.8 459
KR 186 467 653 1.8 91.6 4.9 2.7 1.8 228 21 9.8  45.6
V28 143 699 842 23 764 5.0 2.6 20 244 19 52 436
V29 151 670 821 19 959 52 2.4 22 111 35 51 395
V30 154 656 810 1.8 945 51 2.4 21 208 29 74 403
V31 117 688 806 21 964 49 2.3 2.1 12.1 1.5 22 450
V32 133 633 766 22 857 48 2.3 20 679 19 151 453
V33 148 624 772 24 958 51 2.4 22 143 3.0 52 403
V34 192 535 728 21 961 45 2.6 1.7 560 26 175 431
V35 167 618 785 13 828 50 2.3 21 263 24 73 457
V36 136 722 857 20 595 42 2.6 17 466 17 9.1 457
V37 155 660 815 18 556 4.1 2.4 17 957 35 418 444
V38 174 577 751 19 9.1 47 2.7 1.8 822 22 209 438

AR 152 644 796 2.0 850 48 2.5 20 416 24 124 433

W Pl HEEM S E); P2: LHEEM S E(%); P3: RIEMEE®); P4: JENiEE%); P5: BRI AER(%);

P6: Fit(cm); P7: Fifi(cm): P8: KTilk; P9: TEHKIF(%); P10: “FHEAK/N; P11 EAHE(%): P12: B

FE(%)o T IF.
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3.2. FRIRBKFERMSRIERAXRMES T

HIPE 1 AT, ORURE SR R R R S SR E R . RE SR kIR B R (R AR AE R 1A
Ky HERORREMFAERZ MG, HERE ERRR S B8 TR N&ICEA R, BERIXR,
AT RE FRON BRI T FH KRS dh AR O PRI R TN 48 bR . 52 HLE, RERE ELREVE Y & B 5 SCRETE R . R TER
T R PO S, A SRR ELREVE & B S SO vE R . S RIS R, K2 B3 10
FRME, SR, AR, BEAKD BEAEAAERE EARE.
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Figure 1. Correlation coefficient matrix of test indexes of different types of rice varieties

1. AEEEVKFERMSIXIEIRE X R EIERE

3.3. HIEVEREE RKFERMNIRIRIGE

FEBR JFORE AR o DORIARE 0 E ZORIERIBUIR S, ARIERIAE it TR, XPRERE . RIRE % S RE AR SR b
BEAT M ANLBR, 3 re HC TR 2 A A LA

FE LR LA T R R 04T, R RIRE R 12 AN RbREE— P08 2 Dy - ARG HrRIRE S FE AR
FERMRHEI R G E 3 TR, BRI, SiEk. SCHEER . TERE. LA, BRKE. BYEA
TR 1 ORI Bk, 1R CHE R L KRS B MR T 24% 10T, Bk 6 MEtsmrel
VDR BRI L P A R it A P RS 5 B TPAN HE A o
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Table 3. Principal component eigenvectors of indica rice for brewing

% 3. AIBUEREE KSR ER D FHEEE

izt T FES 2 fatr TR FESD 2 fatr TS ES 2
HEEER 0.271 -0.039 RSP e 0.370 0.270 Rk -0.124 0.486
ek 0.383 0.150 TEHE 0.410 -0.119 b VA -0.037 —0.489
SR 0.355 0.190 EWE 0.222 0.086 KHL —0.050 0.521
BREKE 0360 —0.001 P RN 0.319 -0.296  fEWIEE -0.223 0.100

3.4. NEEREE BKEWRRITEMNIERSERE

1E iRt s tat b, B DM E SN S B S BER . SCEEVER . ARLR. B, B
K, BEHERLMEIRR, PLUHEN G 2 B KRE 7 SR AR OK R Fe bR R . 45 Bl 2 Fros. 2
HEEER S8 >24%, WAL HTEE, 15350 RELE 4.

T T T T T T T 120 T
y = 1.902x + 35.808 y = 1.0301x + 33.667
100  R*=0.3486 1 goL R=0.1309 J
° 100 - 1
- 80 - 180l ™
B # X o0l i
) ® iE
60t TR =
40 1 6ot D 1
° H
40 - b y =-1.0388x + 106.76
R?=0.1193
L L 1 Il L 20 L L 1 L L 40 L 1 L L 1
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T T T T T 80 T T T T T 75 T T T T T
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HEEER
Figure 2. Threshold fitting of identification indicators for the applicability of /ndica rice for brewing
[ 2. #IBERAKEIREE AL EERSREN S
Table 4. Threshold of Evaluation Index for Special Rice for Winemaking
< 4. BREE BTN ERSE
KEEHH HEEMSE  BIERESE XEERESE BRKE ok EOE 7R
(%) (%) (%) (%) (%) (%) (%)
billgi >24.00 >81.46 >58.39 <81.83 >72.88 >18.91 >47.98
KA >24.00 <57.26 <33.26 >93.59 <7.87 - >46.25
il >24.00 <70.98 <46.98 >96.95 >81.96 >29.72 <41.54
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3.5. EEVARIAEEYE A KRR FR AR S E T

fE BRI FUAEAL b, DAEBEER &R > 24% v EARiE, EI EEEER & RS B ek . SCBEE
B BERIR. SRR BRRER. EWREMLNERR, DL 2 BRI KRS F R R L RIAE AR K
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Figure 3. Threshold prediction of applicability identification index for japonica rice for brewing
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Figure 4. Threshold prediction of applicability identification index for /ndica-Japonica hybrid rice for brewing
4. RUAEZ3Z B A 7K FEEROE 1E PR M A8 TR 4R AR B T
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4. WL E54%ip

— B R K B SR 1 B VEN,  TVRRAE, R TR s T BRI FH e P R R SR v ) SR Ve B
TR, FUSRRE T2 T R, RERBKHIER, MR, OlEEEWRYIR &8 LM, RS
R B H B SRR 0 2R 43 B AR A 3R 1.5%0 6% [217, K4 i SR 8 o R R 2 . Rk B o
FERLUERD B B AN EL. SCREVE R B LA ] B s e R KO A R 1 o RS I 3R 4 mh B SO0 JFE A 7K Aol 26 I
A= Wit KA P A ) R ) S5 R0 G ) T i, R RS SRR G R A K R 2 B v . (HK I LR, R
L FKFEI AP IRE . JEARHE M SR = BOWL AR, B 2 AR T A A 2250 R SRR F
JRAFRE, AR T 2 R AL I G FOR AN [ 2 TR RS R e . DY )14 (B ST ) U b
DB5115/T 28-2020, Bffi#& i, BRI & ARSI ELEEVER & 5 > 24%, Bk & & >80%, EAE > 8%,
(B AFAE SRR I e BB A%, R e ARG HE, PV IRAE D EAS R S5 i) . [N, e o 20 R B R K R
B3 BRI Y, iR 2 RDRIDEE B R 2

AR SRS GE v S VR AT SR A b, R BRI B KRG ) BB e & i 5 SRR . TR
LRI, W FERAAE R IEAOG, SR KR MAEAE B35 GG, Il F i o ir, d#E— Dok
FICREVER . BT AR, BORR. BAE. BERER, BUEIL 6 MEeteir, IR E SRR RIE
N HEETEM SR >24.00%, BIEH S E >81.46%, XHEEEHM S E >58.39%, BAEKE <81.83%, F
FRER >72.8%, LA >18.91%, BWE >47.98%. Wi7ts RS =y bR zF, H ¥ 4.

UbAh, KR BB R S SCEE R RUER . TR R R SO O, R A AR B
BHICEER . ek, BIEE. KEIREZFEFHCHE, 5. BOkE, BaRh B
TR IEAEOGYE . BT L, R B RURIAE B ARG K it o H 20 o B RE Vb & B 4R A 5 R B R K A A TR
AT SR LA T AR DBS115/T 28-2020 H A CHFR bR EFEEM & & > 24.00% E:4E, X E0EH . X
HEVER S e, BORKER, BOhR, BAE. EWENBETI, 858K 4.

R TGS BT 7 prdE kb 7e, B SR FR bR %, WA T R KRS S R bR
PR R SR PUNERIES T KRG SRS . THIE R B AR, ook H TR AR i ek R E
Hy WM = AL . FIR, R FEbs & 50, T sScBlisn s, FTa 7 BRI Ak
FEERHOGK IR Z 5 . BAWIESHE RGN IR, DR m KR AN E . OF7ess RAE T35 N H 77

HA
ELmEB

A AR eh [l 25 R TR BRI DY )11 48 B R S8 35 2020 4 FE R 42(2020GTI009) SC#F
SE 3k

[11 &, AL Ewom =t AE AT T]. BRIE, 2016(4): 101-103.
2] BREXEF, B, B2y, % EREiEMR AW ER T 5 B, WILRIE:, 2013(7): 6-7.
[3]1 ZEEEA. PR ARG ROR AR 2 AV s A 2 R[], B & i, 2018(15): 150-151.
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