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Abstract: This study conducted a systematic analysis of the quality characteristics of different rapeseed varieties from the
Hulunbuir region and established a comprehensive evaluation system. Ten rapeseed varieties were selected, and the
differences among various quality indicators were examined. Comprehensive evaluation was performed using correlation
analysis, principal component analysis, and cluster analysis, leading to the development of a quality assessment model. The
results showed significant differences (P<0.05) in key quality indicators among the varieties, with coefficients of variation
ranging from 3.07% to 91.67%. Substantial variation was observed in indicators such as sterols, vitamin E, and mineral

elements, reflecting clear differences in nutritional composition among varieties. Correlation analysis revealed strong
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correlations between certain components. PCA extracted six principal components, explaining 85.330% of the total

variance, effectively representing the majority of the original information. Among the tested varieties, Longyou 10 had the

highest comprehensive score, followed by Qingza 7 and Qingza 15, which exhibited superior performance in oil content,

mineral elements, and sterol composition. Cluster analysis divided the ten varieties into six groups, among which group I,

consisting of Qingza 15, Qingza 7, and Longyou 10, demonstrated the best overall quality. Collectively, this study provides

a reference for evaluating the quality of different rapeseed varieties in Hulunbuir and offers a scientific basis for the

selection of superior varieties and the regional industrial development of rapeseed resources.
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Table 1 Statistics of sample quantity of different varieties
of rapeseed in Hulunbuir City
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5 min, EJRATE] 5 min, bIEHRIVIRIE 160 C, THERT
(7] 5 min, 1EJEETE] 10 min, c. 3R EE 190 ¢, FF
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JHAMRESE B, DIAFIN R BTk (5 5 Ao R Bk
S ISR LU SRR DG 2R R B B LA T
o FLRRGHR A A B IR T A S R AR
14 GHAR I3 1500 W, 2 1 L/min, 5B 0R
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1500 V, JJkiEE ) 1100 V.

1.2.2.2 44K E FEONE  RAASZEAH O
W, Z MR EZFRE GB 26635-201 1 GhAauig =&
Wiy Ko A B — s gy S de e YU XSk b i 4R 2R
E & i risE .

1.2.3 (S EEEm rIE SR FH WA (o - 3% vk,
Z: IR E ZE AR UE GB/T 39995-2021( 5 B 4 J57 14 1)

RE V2V SRR R ) 55 S A I
1.2.4 NGRS EMME SHEEeERE0 iy
o FRELZY 1 g VSRR BB AR o KRS v
AR S 1 mL S5R TR G . BRI L RZ R
1 g/mL. Ff5Ead s PRy i =CHRE, $RIE )R
1~2 h, E IR 7R PSR Hh 58 2 i i 2RI .
PRIGE RS, W SR IR SR SRR, RS
FZ, B & IE iR s W . (%41 2% Wonda
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FEHEBTEE N 19.18%~22.16%, K5y &5 &N 4.53~
5.03 g/100 g, T ¥ & &> 21.00~65.73 pmol/g, I+ 1%
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3.07%~91.67%, H i M IR & H AR 5 R
K, RIS EAEAR PN Z R 22 54800 W o
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Table 2  Analysis of physicochemical differences among different rapeseed varieties
b i (%) g7 (%) BB (%) R4 (/100 g) i (umol/g) I (%)
HIR12 43.57+0.82" 32.44+2.95% 19.18+0.84° 4.87+0.38% 22.2742.50° 0.42+0.04°
=166 43.11%0.77" 34.90+1.15® 20.28+1.13% 4.90+0.10% 21.66+1.49° 0.11:0.04°
HHS 43 .47+0.48" 37.79+6.382" 20.40+1.25% 4.53+0.38" 25.4244.95%¢ 0.14+0.13"
HH15 42.36+1.20% 32.52+3.22%¢ 21.50+2.06" 4.80+0.20" 65.73+23.18" 0.36+0.22"
BT 41.40+0.74% 35.39+0.41% 21.7140.65% 4.73£0.12% 33.92+8.67" 1.28+0.81°
B3 10 44.60+2.22° 37.06+1.29° 20.02+1.84 4.87+0.21% 47.22433.26™ 0.32+0.05"
NM88 42.03+1.83%* 35.23+1.37% 20.90+1.86™ 4.60+0.20™ 26.48+2.57° 0.08+0.03°
FA>%85 44.21+2.40° 36.76+£1.76™ 19.561.33® 4.574+0.12% 21.00£1.53° 0.20+0.13°
HE3 42.27+0.89%* 32.42+0.99" 22.16+0.83 5.03+0.32° 52.79+24.85% 0.32+0.16
H446 40.39+0.27° 31.62+0.93" 21.73+1.16™ 4.87+0.31% 29.97+5.74%° 0.36+0.35
¥fH 4274 34.61 20.74 478 34.65 0.36
SN 44.60 37.79 22.16 5.03 65.73 1.28
/M 40.39 31.62 19.18 453 21.00 0.08
hrifE2: 1.31 2.14 0.96 0.16 15.70 0.33
55 R E(%) 3.07 6.18 4.63 3.35 4531 91.67

T [FSAH IR B BEFROR 22 528 125 (P>0.05), AR S BE30R 22 57 11 3 (P<0.05),, R3~3K8F
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47.22 Fl1 52.79 pmol/g, i1t 35 pmol/g MIRRH,
AT G AURIHSER AR, RENATT R . B S EAR
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FHER 3 WAL, ARN[ENHSEA AR | 85, 2. giE
HAE2E5M., &8N 6355.88~9519.75 mg/100 g.
A5 & Bl 2186.80~3671.35 mg/100 g, 2k & & N
124.41~424.53 mg/100 g. $4 & &~ 1.98~3.96 mg/
100 g FEFASTHIEE S RZEL 13.98%~39.31%, 1ibA
ANFEASTAEA R SR 2 SRR EEANR] . Hor, kY
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Table 3 Analysis of mineral differences among different

rapeseed varieties

P i 5 53 il
(mg/100 g) (mg/100 g) (mg/100 g)  (mg/100 g)
TA412 6355.88+23.11"  2186.80+40.86" 240.91+32.85° 2.22+0.76™
“TE66  7757.03£104.50% 2803.87+69.71¢ 220.31+£21.73 1.98+0.37°
FHARS  9489.98+£17.07° 3285.06+42.59° 124.41+13.66° 3.02+0.36%
TS5 7678.24+48.08 3065.41£111.52° 230.41+34.76° 2.63£0.79™
BT 9519.75+54.81°  3097.66+48.65° 282.18+35.99* 3.37+0.78™
BEi10  8957.18+32.20° 3254.10+48.40° 146.23+28.13¢ 3.96+1.89*
NMS88  8712.70+16.25% 2362.89+95.77%" 206.04+17.69% 3.18+1.22%
BHE85S  7051.67421.39° 3129.17436.04% 173.52+27.99°" 2.15+0.58%
T3 7476.82+62.44% 2601.58+33.24% 163.88+47.53% 2.45+1.00™
THA6  8733.59+23.11% 3671.35+84.55 424.53+46.83" 3.46+0.79®
¥y 8173.28 2895.81 221.24 2.84
TR AE 9519.75 3671.35 424.53 3.96
T/ IME 6355.88 2186.80 124.41 1.98
bR 1142.37 475.28 86.96 0.70
AR5
ZH(%) 13.98 16.41 39.31 24.65
JLEML 10 A R S E RS R E IR 7, &R

W En A Sy H 2 12, F{E S 8173.28 mg/100 g, 45
Er R I AP R T 4R 6, AR A TS 12, P
YIME M 2895.81 mg/100 g 4k& i de i B AR S 75
4% 6 %, AR AN R EH 4% 5, FI{E N 221.24 mg/
100 go BNEE e A AR BRI 10, SR S FR ok
=1 66, FHE K 2.84 mg/100 g.

YrrE 2% B(Vp) XAETE, BAEmIAEE =
IR, HARTFAEILEZE R E A a. By, 048
BHAT o, B, y. 0-EF —Helix 8 FhSAIls; iz
itz E BFZ L a-E B (o-T) 1 p-2EF W (p-T)
KA, 6. TS, B-T) S/, AR 1%,

4 AEEFNSAFLEAR E 22550
Table 4 Analysis of vitamin E component differences
among different rapeseed varieties

R a-T y-T o-T VE[I’*JQE Ti-T
(mg/100 g) (mg/100g) (mg/100g) (mg/100 g) 7

TA12 7.25+0.17% 15.15£0.73%¢ 1.40£0.33%¢ 23.80+0.95¢ 0.48+0.03"¢
=66 7.17+0.52% 16.04+£1.29"¢ 2.60+0.25% 25.81£1.39¢ 0.45+0.05*¢
HARS  8211.57° 18.32+1.78™ 2.95£1.37* 29.48+1.70™ 0.45+0.09"
BHAIS  7.90+1.06° 14.66+1.79% 1.73+0.73™ 24.29+1.64* 0.55+£0.10°
BT 7.36£0.46™ 18.52+1.11° 2.91+0.31° 28.79+1.51% 0.40:+0.03¢
BEih10  6.30£0.22° 12.31+1.50° 1.3240.23* 19.93+1.30° 0.52+0.07*™
NMS88  7.71£0.41° 15.24+0.83 2.67+1.01° 25.62+1.93% 0.51+0.02*
FHYG8S  7.47+0.70" 17.37+2.08™ 1.12+0.20% 25.96+2.36° 0.43+0.04*
B3 11.48+0.95" 19.66+0.62° 0.58+0.04° 31.72+1.09* 0.58+0.05"
FHA%6  8.10£0.62° 18.01+1.01" 0.39+0.13¢ 26.50+1.43% 0.45+0.03"
¥y 7.80 16.49 1.75 25.59 0.48
R 1148 19.66 2.95 31.72 0.58
e/ ME 6.30 1231 0.39 19.93 0.40
bRz 1.34 2.35 0.98 325 0.05
AR5t
Z¥(v) 1720 14.30 56.00 12.70 10.4
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ASHH ST AN £ PUFP A= F Wy, Hod B-T S EARAIR, £8
e ARSI P AR A H R, PRI E S o b b T LA &
W&o FHER 4 AJ 0, RENHSRFF A II4EA R E S &
HAZ5M, o-T FEN 6.30~11.48 mg/100 g, »-T
& N 12.31~19.66 mg/100 g, 5-T & & 0.39~
2.95 mg/100 g. Vi B &N 19.93~31.72 mg/100 g.
a-T/y-T IEAE N 0.40~0.58. K& Vi &
FE a-T/y-T FEEE SRR SR PP i B 25 hR 0
10 A Vi B B DL R a-T/y-T L3R4 B 5
FEH IR 3.

LA LLRER IR, T4 7 AR S DRI R
H, R FEY A B EEJI08; T4 6 fEES S &
7 S S, B BRI FROE; PeE 10 1948
T, =3 66 B AR, AIVE RN SR S
Mk Bae 3 4R E E SR, PrEfbie il
Fo P, hky P Bioc R FE HA4iAE R E S hE
msRR, A BT IR E TR PR AR,
TSR BRI BT T A S RER FH TR AL AR
2.3 A EImMES RS 2R

2 5 AN, AN RV SRS A e 8 B2 o %
FHAZEFM . SAFE IS E 348.32~893.27 mg/
kg, Z A M SR 3.23~8.67 mg/kg, SRl S A
508.72~1784.20 mg/kg, TSN 5.01~24.71 mg/
kg, -2 81 Wl 1320.15~3641.60 mg/kg, 7. %% 55 i
7 6.74~63.00 mg/kg, I [HEE 5 4 5.33~23.02 mg/
kgo MG IYAE 7 RETE 27.02%~75.96% Z[H],
oA G S B AR S5 R B, ULHIZ RS FEAN A 5
Fih 2z Rmch IR

B B G 2P AR S IR E AN D Rels
DS REPRY, B FE AR . Pra by Sz
A A BEIE PP 10 A i A SR S B A e 1Y
M AP E T AR 15, B AR SRR =R 66, FME N
636.57 mg/kg. ZAAEEES EE SIS FET IR 15,

AR SRR 22 3, FMESN 6.11 mg/kg. S
Pt e o A A R T 4% S, FAIR I SRR =3 66,
SEHME N 1166.89 mg/kg., .5 & 18 B e 1Y
JEH IR 12, BARI SRR E 2% 3, FHIEN 16.47 mg/
kgo S-A B BTSSR h & i i 2 1 — 2 B 75T
2% 15 AR, 4 66 T EEAR, SFME N
2678.59 mg/kg; AL S EES R E, K&
Sh PP TH 10, SR SRR =1 66, EBME N
20.13 mg/kgo AHXFE, AH R EEVE R 3l 42 5k U5 i [
Pt v JIEL [T s ST 50 LA 95 95 JXUISS: 1R 2 i 8 U AH
SR, b, HE SR R T AR R . R
B AR H IR 5, ARV E =1 66, FXIE N
11.71 mg/kg.

LEA LB A, TR 15 78 -5 BB . SEHF S
Pist | 220 S AT 2 I A4y R B SE H, HL AR S
AbTFHA IR B 2% 5 S0 S I o e f s, TIRE MR
= 66 i B S RAIR, {H I [ B 5 IR, 1
EAENARNE E R 225 R . Rtk DLk S i o B
vy EL [ i R ) A P X A v o B s AR AR
Y HA R
24 N[ESMHIATIEMBEAER & SR

R 6 A1, 10 A~ Fh 2 [a] 18 FSHFR - A I8

RErmZzE S AR REERESEN 0.02%~0.05%,

FARBR A 3.63%~17.95%, +-LEEEfZ N 0.01%~0.06%,
WENRTER A 1.44%~2.59%, TEAETRN 0.58%~1.22%, 1]
AT AR " 0.06%~0.22%, AR £ MR " 0.06%~0.10%
BT B SE ZR BN 11.11%~93.95%, HrP AR R
PAR ST RO, UL B e AR R e 2= 55 5k
TN

R TSR TR 2 S AR DT IR, 5 B de e 1) Pl o2
2% 6 5, B ALY SRR =TE 66, FHIE N 0.04%. 5%
HENPR 5 e v A L PR 4% 12, IR S AP R i 4%

15, SE¥MEN 4.79%. -EEEMRAE R & B sE A U5

5 A[E) SRS B2 O AT
Table 5 Analysis of sterol differences among different rapeseed varieties
i A FE(mg/kg) FAKMBE(mgke) MR (mgke) FHE(mgke) AAHEEE(mgke) FhififE(mgke) MMEEE(mgke)
HaRI2 802.78+5.24° 8.07+0.75" 1684.01+3.97* 24.71+2.82° 3194.7145.50° 16.78+2.75% 15.32+2.93
=166 348.3242.70 5.92+0.22 508.72+7.11° 8.25+0.78¢ 1320.15+19.10¢ 6.74+1.28° 5.33£0.95¢
HHS 892.13+4.75° 4.86+0.96" 1784.20+10.07° 24.01£1.52° 3412.23£117.78° 17.59+0.25% 23.02+0.80°
HH15 893.27+4.20° 8.67+0.44° 1704.10+7.89° 22.33+0.37° 3641.60+5.85° 19.67+1.42° 13.50+1.62°
BT 597.05+3.17" 5.88+0.29° 1016.40+8.88¢ 16.61£0.38¢ 1525.18+20.30° 16.11£1.65® 15.13+0.61°
B 7Hi 10 477.60+2.35! 5.62+0.64¢ 1268.46+58.20° 18.33+0.95° 2830.44+13.36¢ 63.00+:82.49* 11.72+1.11¢
NMS88 535.09+1.702 7.05+0.26° 1211.94+10.48" 11.86+0.77" 2003.2442.99° 12.11£1.82° 6.24+0.86"
[A%85 704.60+5.21¢ 4.56+0.33" 778.25+3.20° 17.61+0.64% 3556.55+22.66° 16.03+1.89" 11.61+0.42¢
H443 617.46+3.03° 3.23+0.90¢ 603.35+3.02' 5.01+0.84" 3181.97+3.17¢ 16.72+2.76™ 9.50+0.51¢
446 498.36+6.01" 7.20£0.69° 1108.42+7.10' 15.98+1.43° 2120.83+10.99° 11.92+0.82° 6.77+0.11°
¥fH 636.57 6.11 1166.89 16.47 2678.59 20.13 11.71
5PN 893.27 8.67 1784.20 24.71 3641.60 63.00 23.02
/M 348.32 3.23 508.72 5.01 1320.15 6.74 5.33
hrifE2E 172.01 1.74 434.89 6.68 881.34 15.29 534
5 R E(%) 27.02 28.48 37.27 40.56 32.90 75.96 45.60
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Table 6 Analysis of saturated fatty acid differences among different rapeseed varieties
n A A SR (%) FrAHIR (%) Tk (%) TERRTR (%) TEAER (%) LTI (%) ARAEIMR (%)
HAR12 0.04:£0.04* 17.95422.92° 0.01+0.02¢ 1.4440.18° 0.58+0.55° 0.06+0.10¢ 0.10+£0.11°
=66 0.02+0.02* 3.86+0.19° 0.03+0.00° 2.15+0.36° 0.98+0.01* 0.20+0.01% 0.09+0.01*
HHS 0.04+0.01° 3.80+0.14° 0.03+0.00° 2.59+0.07° 0.97+0.26" 0.21£0.03% 0.09+0.00*
HHIS 0.04+0.00° 3.63+0.05" 0.03+0.01° 2.16+0.74° 1.12+0.10° 0.22:+0.02° 0.100.00°
BT 0.04+0.01° 3.85+0.22° 0.03+0.01° 2.09+0.65° 1.12+0.06" 0.20£0.02% 0.09+0.01°
B3 10 0.04+0.01° 3.70+0.08" 0.03+0.01° 2.28+0.75° 1.11+0.08° 0.15+0.01°¢ 0.07+0.00°
NMS8 0.04+0.00° 3.70+0.23° 0.050.02% 1.54+0.61° 0.89:0.03% 0.130.02% 0.06+0.00°
FHSE85 0.04+0.01° 3.7340.27° 0.05+0.01° 1.67+1.18" 1.05+0.03° 0.13+0.00"¢ 0.09:0.03"
HA3 0.04+0.00° 3.84+0.08" 0.06+0.01° 1.72+0.94" 1.22+0.20° 0.16+0.06™ 0.08+0.03"
HH6 0.05+0.00* 3.80+0.17° - 1.59+0.19° 1.10£0.15° 0.12+0.09* 0.10£0.04*
saffe} 0.04 4.79 0.04 1.92 1.01 0.15 0.09
R AE 0.05 17.95 0.06 2.59 1.22 0.22 0.10
e/ IME 0.02 3.63 0.01 1.44 0.58 0.06 0.06
brifE2E 0.01 4.50 0.01 0.38 0.19 0.05 0.01
5 R E(%) 25.00 93.95 25.00 19.79 18.81 33.33 11.11

T =" FR A H<0.00066, A H

P2, 5 B f e 1 S RO T 4% 3, ARy AL AR T 2
12, SR 0.04%, TF IR S A iR B 2240 45, &
R AR E T A S, ARASE T AL 12, SFH(E N
1.92%. AeABREAT VT AR ThRE, & s i Sl
JETTAR 3, AR T A% 12, BN 1.01%. LLdr
P A A2 v R 2 8 TR A AR TR, Horb L AR 7 7
7 15 v R, S IIMECN 0.15%; A BRI IR 7E
IR 12, HAR 15 5k 6 B mEREIREES, F
PIE N 0.09%.

JUE M AN U5 P S Vil SR KTtk i 1 2 2 20
Gy, HAEa R = BRI RE G5 AN SRS 2 Y
A FHIEER, (0 H FT s DA I S AR R R R Xt
NIRRT s, Rk, 3 R A IR A TR
X TR E T, LR TR T, 44 12 7F
FashmlmR B A R (P<0.05), T ke

#£7

g . WARNR . LA MR FLETIR S E e IC; B 5 aUhE
AEIR & e, MHE 2% 3 AAEAERR & 2o B 4
15 i 2% 5 EIaTR & _EaRIss . R, Al
Wil AE e, R AR TR S AR SR AT HEEE
B FTFEREE, M ANs iR SR R, X
HSRAT IR A S R AL A B B A AL T
BESILARYE
2.5 AEGMESIAF A IaFBEREE 2 2R
AHIFIHB TR 253 B AP FNNB I TR AN Z2 AN
AR IR, & 7 M 8 vl A, ARV AT F
Fl I BAAS AN 7 19 0 22 AN R T IR 5 58 A7
TS . E A FNR IR H, A5 iR & =0
0.14%~0.21%, HER & 5 58.44%~65.24%, 14—
WS TR o 1N 58.44%~65.41%, . ik — IR TR &
A 0.01%~0.07%, |-E ik — &R & 52~ 0.08%~

ANTEL TR B AN RN I R o 2 5 o

Table 7 Analysis of monounsaturated fatty acid content differences among different rapeseed varieties

A BRI ITR (%) TR (%) 1A — IR (%) IR R (%) bR (%)
HA12 0.1740.17° 58.44+4.82° 58.44+4.82° 0.01+0.01¢ 0.36+0.35"
=766 0.16+0.01° 62.73+2.32% 63.45+2.78° 0.02:0.01" 0.10:£0.00
HAHS5 0.15+0.018" 63.47+1.94° 63.47+1.94* 0.03£0.02% 0.09+0.01"
HA15 0.14+0.01° 62.68+1.21% 62.68+1.22° 0.03+0.01% 0.09+0.01"
HAT 0.16+0.00° 60.92+1.83% 61.91+0.85° 0.05+0.03* 0.09+0.01°
B 10 0.16+0.02° 62.13+2.14% 62.13+2.14° 0.07+0.02° 0.080.02°
NMS8 0.170.00° 65.24+2.24° 65.41+3.14° 0.04+0.01% 0.08+0.01"
FHE85 0.16+0.02° 62.82+2.54% 62.81+2.54° 0.01£0.02¢ 0.09:£0.02°

H43 0.17+0.01° 61.43+1.61% 61.43+1.61° 0.05+0.01% 0.09:£0.02°
Hak6 0.21£0.05° 62.91+0.81% 62.91+0.81° 0.06+0.05% 0.14+0.12°

¥ifE 0.17 62.30 62.56 0.04 0.11
S IN] 0.21 65.24 65.41 0.07 0.36
/IMA 0.14 58.44 58.44 0.01 0.08
PR 0.02 1.76 2.00 0.02 0.09

5 R E(%) 11.52 2.83 3.19 51.35 76.58
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Table 8 Analysis of polyunsaturated fatty acid content
differences among different rapeseed varieties

A maes)  wmes O RS
HR12 21.6442.50" 8.80+0.64™  0.02+0.04"  0.03+0.05"
=766 18.77£1.03"  9.66+0.52®  0.05+0.00°  0.09+0.01°
HARS 18.4240.99°  9.11£0.52"  0.03+0.03*  0.07+0.01°
HI15 18.40£0.33°  9.99+0.64°  0.06+0.01*  0.09+0.01°
BT 19.45+1.74®  9.74+0.83"  0.07+0.01°  0.08+0.01°
Besiio 18.8741.77%  10.03+0.75*  0.07+0.04*  0.080.02°
NMS8 18.66£1.05°  8.41£0.49°  0.06+0.04*  0.09+0.01°
FH6:85 19.10£2.44®  9.91£1.01°  0.08+0.05*  0.08+0.01°
HA3 19.90£0.95%  9.97+1.42°  0.05£0.05*  0.09+0.01°

B 446 19.24+0.90®  9.23+0.13®  0.05+0.09"  0.10+0.00°

¥l 19.35 9.49 0.06 0.08
TR 21.64 10.03 0.08 0.10
e/ IME 18.40 8.41 0.02 0.03
bRz 1.04 0.57 0.02 0.02

A5 FH(%) 5.38 6.05 35.19 23.75
0.36%. TE Z A1 F1 g U5 iR b, Syl BR % & N

18.40%~21.64%, W JFRIZ Ny 8.41%~10.03%, fE.4= —.
S5 1% SR 0.02%~0.08%, — | —fik %R~ 0.03%~
0.10%. FZRATMIAEFRECH 2.83%~76.58%,
Hr - TR R A A s 192 10 78 S5 2R B0 A P
AR IR AN ZZ A R R P B .

Frilit
HIR
IHR

Bt

IS

A

W5y

i

i

IS

L [
SR B
A
St 5 8
LA
PR
b
A SRR
AR
R
R
(U
TR
RIS
SRR
A — iR
AR
AR G
LA
ARG
]
KA
R (7
i/ RE

B N
| | [ I
TEm

] e

TERAAA AR IR T, iR e Aoy, A [
AR 85 52 AR 2 1 e VR T 7, HE 5 d e v 174 o P 2
NMS8S8, AR FIRETT 4% 12, FHIEHN 62.30%., 5
e 7 P o e e v A R PP T 2% 6, IR IR Y AR T
%% 15, FHIEHR 0.17%.. FEZ ARG TER A, IViH
P S T MR IR, RofCo i (R AT 25 2%, S B dpe i 1)
AR R R T 2% 12, AN SR AR T 2 15, SR E N
19.345% MWRIR A HTRAVE, S B ) S P
B 10, HeAFRAg SRR NMS8S, SN 9.49%. 1E
AR TR AN A R TR S AR, ELAS S RTIEE
FEIA 22 AR TR RIS T2 e

SRR R, ISR AR TR SV I R SV PR IR 2 e
EEAAURAB AR, JCHSE IR & T & A3k
TEEFRNG IS 1 BAT R IEnl, HLA1E I fa ety
TR R 7 -

2.6 EIGRMEIITF SRS HEAR M

X 10 A THEERFEL RIS 34 FhRgor& BT IR
TR A, &5 SR 1 s o AR EE L B
(AR PR A R BN, LT R IEASE, Wt
FAASE, ST o, AR5 T8 FEAE S o ol b 2
MRS PLC R . Horh, i SEE R FE2ERR .
T RIS ST IR S A — M . AR EEE . SR
B, SRS I . OSBRI AR R S A
MV . SETHAR . T-Ehk—RSTR; SN 5580 2k 5 22 A

- 10

0.8

= 0.6

0.4

*
*

—0.2

——0.2

—0.8

-1.0

T O TR OO T OO 6ES
R N i v

% @&%&Q
4

SR QP O Y@ S S S S
1 ISk TR DG TR
Fig.1

Heatmap of correlation analysis of components in rapeseed

TE: *24 P<0.05; **2}y P<0.01,
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Table 9 Eigenvalue and contribution rate of principal

components
VISR RBCE )T AR A
WOy, P EA BSFEAL .. W% SFES
&t &1t
(%) (%) (%) (%)
1 9.238 27.170 27.170 9.238 27.170 27.170
2 6.116 17.987 45.157 6.116 17.987 45.157
3 5060 14.881 60.038 5.060 14.881 60.038
4 3.529 10.381 70.419 3.529 10.381 70.419
5 2777 8.168 78.588 2.777 8.168 78.588
6 2.292 6.742 85.330 2.292 6.742 85.330
101
8.
6.
i
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%
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Fig.2 Crushed stone diagram of various components
in rapeseed
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AEALERCO ARPFFFIEEIT 1, X 10 AP 34 4~
e IEAT E T . ARYER 9 FIE 2 oK,
PEEH 6 A Ay, B B R EAE S 0 R
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Table 10  Principal component factor load matrix

ES'%iy

£zt

1 2 3 4 5 6
Tl (X1) —-0.221 —0.747 —-0.255 0.263 0.375 0.009
HEHEF(X2) 0.567 042 0295 0.097 —0.43 -0.03
FFR(X3) -0.004 0277 0327 0217 —0.083 0.658
i (X4) 0338 —0.063 0.304 0.66 —0.229 —0.043
BRI (X5) 0325 0.04 —0.513 0201 0477 0.268
#H(X6) 0351 0275 0.638 0.052 0.501 0.11
WAy (XT) -0.005 0.467 —0.298 0.568 —0.225 0.27
HH(X8) 0.55 0.041 0.631 —0.327 0268 0.237
£5(X9) 0313 0502 0.537 0.018 —0.056 —0.195
#(X10) —-0.083 0.899 0.188 —0.166 —02 0.066
JHFERE(X11) —-0.397 —0.554 0.63 0.081 —0.065 0.105

AT HI B (X12) -0.506 —0.473 0483 0.14 —0.303 —0.311
F A E(X13) -0.421 0268 0.269 -0.236 —0.021 0.078

S EL(X14) -0.533 —0.255 0.711 -0.079 0.129 —0.117
7 (X15) -0.609 —0.279 0.644 0.008 0.132 —0.021
SAE(X16) -0.347 —0478 022 0.507 —0.083 —0.581
TR EE(X17) 0.148 —0.209 0.248 0.571 0.666 0.145
A TR (X 18) —0.147 0411 058 0256 024 —0478
FRAEER (X19) —-0.956 0.081 —0.166 0.084 0.079 0.153

FEREHR (X20) —-0.065 0.904 —0.074 —0.098 0.163 -0.237
TLkeg (X21) 0.48 —0.502 —0.444 0.128 0.011 —0.236

fEfRR (X22) 0372 —0.579 0.498 —0.019 —0.106 0.352
TR (X23) 0.668 —0.136 0.086 —0.52 0.122 —0.466
IR (X24) -0.777 0.31 —0.295 0.307 0.03 0.181
ERRIR (X25) 0.463 —0.183 —0.016 0.721 —0.274 0.197
AE—IHIR(X26)  —0.742 0288 0.546 0.034 0.177 0.083
1R (X27) 0.867 0.058 0.193 0.369 —0.213 —0.067
TAETIERR(X28) 0701 —0.018 —0.108 0222 0237 0.004
ILATIR (X29) 0.612 —0.403 0.358 —0.099 —0.468 0.301

BRI (X30) 0.889 0.257  0.079  —0.16 —0.134 —0.192
T TEk—IERR(X31) 0556 0441 0393 0288 037 0.116
AFEIHIR(X32) —0.475 0.187 0264 0.113 —0.666 0.08
TLikMRR(X33)  -0.953 0231 -0.126 0.058 0.021 0.108
i RKE(X34) 0.105 —0.491 0.156 —0.671 0.003 0.483
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Table 11 Comprehensive score and ranking of different varieties of rapeseed quality
i Y1 Y2 Y3 Y4 Y5 Y6 Y He4
HR12 -2.667 -0.492 -0.625 0.370 0.021 0.279 -0.807 7
=166 0.649 -0.182 —1.443 -1.057 -0.998 1.049 -1.406 9
HIRS ~0.467 2.015 0.999 ~0.999 -0.027 -0.477 0.251 4
HIk15 0.145 0.720 0.849 0.587 ~1.144 -0.133 0.275 3
HIRT 0.358 ~0.246 0.684 0.069 ~0.447 1.917 1.730 2
Fih10 0.599 0.321 0.140 1.629 1.766 0.761 3.576 1
NMS88 0.462 -0.196 ~0.604 -1.435 1.457 -0.382 -0.517 5
FHYE85 0.142 0.378 -1.012 0.312 0.306 -1.017 —0.806 6
HA3 0.704 -0.415 -0.592 1.121 -1.062 -1.272 —1.483 10
HIk6 0.075 -1.903 1.605 -0.595 0.127 -0.725 —0.813 8

FrAEImg IR . SEFPR | AEAE IR . AEAEMR . fEH
IR . LLATIR . T R R . Lk AR
oy 2 EEACERY BUE S A 2R BRIk
o1 3 EEACRYBUREN . B BREIEE | SOFF I O
FE; oy 4 EEACGRYIFURGUH | SRR | 4E2E
R B Bl 5 EEAURY O B B L R AR
M2 sy 6 EEACKRYIBURITIR

b AP IR IR PR AR IS 1 34 4585

U T R GRS, DARK IS B ok B R A v, XoF
10 MYHSAT AP TIRE, 19 2RISR K. wniEl 3
TR, MEEES R ECH 5 B, AREE 10 AN AT S AR )
Gych 6 2%, Hop 4R 15, 4% 7 MBI 10 B RS
I 2%; NM88. BHOG 85 FlIiE 4% 5 WA 2, H Ik
3RNEEMBE; HaR 6 NEEIVIE; =7 66 MEVIS FHF
A= 12 HEEVIZE,

Fe AR, 8 6 AN Y1-Y6, 153 H715 4t H SO B -
F4 A E AN 34 AHEBRIOLE TN e sl
Y 1=—-0.022X1+0.060X2-0.003X3+0.037 X4+ o 6
0.040X5+..+0.062X29+0.096X30+0056X31-0.052X32—
0.101X33+0.006X34 NMES 7 J
Y2=-0.098X1+0.046X2+0.035X3-0.017X4+ i
0.041X5—...—0.085X29+0.029X30+0.049X3 1+ 25 2
0.018X32+0.049X33—0.088X34 #2539
Y3=—0.099X1+0.095X2+0.069X3+0.065X4— #2610
0.100X5+..+0.054X29-+0.048X30+0.103X3 1+0.065X32— iree 3
0.025X33+0.011X34 .

Y4=0.103X1+0.003X2+0.074X3+0.179X4+
0.085X5—...—0.033X29-0.065X30+0.082X31+
0.007X32+0.021X33-0.160X34

Y5=0.110X1-0.144X2-0.074X3-0.094X4+
0.138X5+...—0.164X29-0.011X30+0.121X31—
0.234X32-0.013X33+0.003X34

Y6=0.009X1-0.047X2+0.269X3-0.036X4+
0.157X5+...4+0.126X29-0.047X30+0.052X3 1+
0.012X32+0.026X33+0.247X34

LL 6 4~ 3= B4 FE X N Y T 22 53 Rk RN AL ER,
T A58 B 25 S I H B %L Y=0.27170Y1+0.45157Y2+
0.60038Y3+0.70419Y4+0.78588Y5+0.85330Y6
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Fig.3 Cluster dendrogram of different rapeseed cultivars
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