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Abstract: In this study, to select special pepper varieties for processing, 12 dry pepper varieties mainly grown in Xinjiang
were used as materials to compare the differences of quality indexes among different varieties. Next, the comprehensive
quality evaluation and processing suitability analysis of the 12 pepper resources were performed through principal
component analysis and cluster analysis. The results showed that differences were present in various indexes among the
different pepper varieties. Yuhong 113 had the largest single fruit weight (6.166 g). Changxian 1 had the largest fruit shape
index (14.322) and the highest soluble reducing sugar content (354.311 mg/g). And large leaf pod pepper had the highest
edible rate (96.973%). By comparing the coefficient of variation of 16 indicators, including color difference, crude fat and
capsaicin, it was observed that the coefficient of variation of capsaicin content was the greatest, as high as 76.104%. The
difference in the average membership degree of the 12 pepper varieties was 0.203, thus indicating that there were significant
differences among the varieties. Four principal components were extracted by principal component analysis, and the
cumulative contribution rate reached 88.369%. The results showed that the varieties possessing superior quality were

Hongsu 3, Changxian 1, Hong'an 6, Juyuan 5 and Honglong 23. The core indexes of pepper quality were selected as single

KRS EHA: 2022-04-13

HEWHE: ##4ER08RESFMLESFTTRITAA (2022B02008-1) .

TEE®IN: FBF (1995-) , %, REHR A, B @ K= Fakn L5 454%] 8, E-mail: 413714480@qq.com..
*BEEE: RAAY (1979-) , B, 1, &30, AP 5 @ R Sl TEMA % & T42, E-mail: zjz7978@sina.com.


https://doi.org/10.13386/j.issn1002-0306.2022040116
https://doi.org/10.13386/j.issn1002-0306.2022040116
mailto:413714480@qq.com

318 - £ Tl B4

20234 2 A

fruit weight, capsanthin, fat, vitamin C content and a’, according to the R-type clustering. The 12 varieties of pepper were

grouped into four categories by Q-cluster. Through comprehensive analysis, it was found that the line pepper was suitable

for use as the raw material of fermented pepper sauce, pepper shreds and oil pepper. Pod pepper was suitable for extracting

capsaicin, and could also be used as the raw material for making powder, pepper oil and other seasonings. And horn pepper

was suitable for extracting capsanthin. Hongsu 3 was the best pepper variety with the best quality and was the most suitable

one for drying among the 12 pepper varieties.

Key words: pepper; principal component analysis; clustering analysis; quality evaluation; processing suitability
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Table 2 Comparison of agronomic traits of different pepper varieties
Fh PR (g) P2 (cm) f#4% (cm) ESi 2T EHR%)
XH-1 1.907+0.010% 12.252+0.120¢ 0.984+0.010' 12.452+0.000° 94.777+0.030%
XH-2 2.177+0.000° 21.881+0.100° 1.528+0.0108 14.322+0.010° 94.735+0.040%
XH-3 1.778+0.030" 12.274+0.010¢ 1.584+0.0108 7.746+0.030° 94.740+0.010%
XK-4 0.673+0.010’ 6.946+0.000° 1.223+0.010" 5.680+0.030° 96.681+0.010°
XA-5 2.08120.040° 13.093+0.070° 2.106+0.010° 6.217+0.010° 96.774+0.010°
XA-6 1.618+0.000 8.120+0.010' 1.595+0.010¢ 5.092+0.030¢ 96.783+0.000°
XB-7 1.621+0.000' 11.233+0.010" 1.287+0.000" 8.728+0.000° 96.973+0.010°
XB-8 3.349+0.050° 12.181+0.050¢ 2.758+0.050° 4.417+0.100° 94.879+0.010°
XB-9 3.666+0.010° 18.410+0.080" 3.579+0.130° 5.149+0.2102 94.848+0.040°
XY-10 6.166+0.070° 16.061+0.050° 3.1810.050 5.050-+0.1002 94.612+0.150°
XB-11 4.678+0.080° 14.690+0.010° 2.996+0.020° 4.904+0.030" 94.598+0.330¢
XB-12 3.665+0.020° 12.714+0.300" 2.874+0.030° 4.424+0.130' 94.627+0.040°
R AE 6.166 21.881 3.579 14.322 96.973
Fe/ME 0.673 6.946 0.984 4417 94.598
A 2.781 13.321 2.141 7.015 95.419
P2 1.558 4.096 0.889 3.272 1.028
5 R E(%) 56.021 30.749 41.519 46.648 1.077
T RIFIAN R FRER R 25 5 .35 (P<0.05); 3:2~3R4[F]
3 AN[E SRR L
Table 3 Comparison of different varieties of pepper color degree

wn A L a b H C

XH-1 46.523+0.280" 25.471+0.180° 22.292+0.030¢ 39.385:£0.240¢ 33.849+0.150°
XH-2 46.811£0.110° 25.473+0.040° 23.813+0.230¢ 42.068+0.340° 34.871+0.180"
XH-3 46.511=0.060" 25.699+0.020° 28.534+0.130° 49.965+0.260° 38.40140.090"
XK-4 50.259:£0.050° 24.234+0.080" 25.335+0.080° 47.045+0.280° 35.060::0.040"
XA-5 49.619+0.100° 24.236+0.020" 26.779+0.040° 49.722+0.030° 36.118+0.050°
XA-6 48.952+0.080° 24.625+0.020° 23.160+0.060" 42.323+0.130¢ 33.805+0.0402
XB-7 48.573+0.340° 23.793+0.110¢ 24.262+0.150° 45.887+0.490° 33.982+0.040¢
XB-8 44.915+0.180" 30.667£0.410° 21.562:0.370" 31.638+0.120" 37.488+0.550°
XB-9 44.900+0.150" 30.746+0.210° 21.5120.220" 31.486+0.470" 37.525+0.150°
XY-10 45.688+0.090¢ 28.446+0.010 25.138+0.120¢ 39.768+0.190¢ 37.962+0.080°
XB-11 44.787+0.050' 27.298+0.050° 25.168+0.040° 41.489+0.020° 37.130+0.060°
XB-12 45.140+0.100" 28.313+0.060° 25.329+0.020° 40.257+0.060" 37.989+0.050°
HORAE 50.259 30.746 28.534 49.965 38.401
o/ ME 44787 23.793 21512 31.486 33.805
FEAE 46.890 26.584 24.407 41.753 36.182
bR 1.976 2.466 2.097 6.000 1.776

5 FE(%) 4215 9.275 8.592 14.371 4.908

44.787 Z I, S = PP S XK-4(Z2 AL 4 %5), REH
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23), BARMIEA N XH-3(£0%¢ 6 5); C {HAE 33.805~
38401 Z ] . AT IR AR B R AR IR
H>a">b">C>L", Ut 12 4y Bl Rl 2 ] Bl ik 2
SRR HAEAM o o FoAafih s 5 R R —
SRS AU A ALTCR 32, IR R
USRS 22, P ZISIARER B 04 B 5 BE A e il as -
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C. BEE S B F ASTA (A EEHEF TN, 455N 4
FI7s, AL R & S EEITE 153.177~354.311 mg/g
Z 6], S 233,523 mg/g, SRR U XH-
2(K& 1 9), W3 m FHARA AP (P<0.05), BB
TR R XB-12(40%FK 3 %), & 15.307 g/100 g,
AR XA-5(A 5 1 5), 2 9.652 g/100 g, 4%
fmApfa] 22 S 3 (P<0.05) . P EE A S =&

FUSE XB-12(£0F =5), & 14.740 mg/g, K& XB-11(E
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Table 4 Comparison of nutritional indexes of different pepper varieties

i nlE PR (mg/g) Bl (g/100 g) AR M B (mg/g) 4 £ C(mglg) ASTAE B (mg/100 g)
XH-1 287.638+0.370° 14.329+0.030¢ 9.477+0.0008 1.558+0.000* 248.713+0.130% 129.930:0.020°
XH-2 354.311+0.060° 13.276+0.030" 14.659+0.010° 3.437+0.000° 324.692+0.080' 108.890:+0.040°
XH-3 213.886+0.010¢ 12.779+0.020' 13.357+0.010° 3.397+0.000° 459.171+0.730° 65.970+0.000°
XK-4 221.418+0.100° 11.862+0.010' 9.748+0.000" 2.734+0.050¢ 404.475+0.060° 156.3900.150°
XA-5 213.890+0.0002 9.652+0.020* 11.215+0.000¢ 4.587+0.010° 341.573+0.010" 38.560+0.050"
XA-6 153.177+0.000" 14.794+0.010° 5.864+0.010% 1.782+0.020’ 341.573+0.000" 146.730+0.100°
XB-7 179.098+0.030' 14.757+0.010° 8.803+0.010" 3.108+0.010¢ 292.483+0.010’ 237.610+0.010°
XB-8 249.649+0.000° 13.262+0.010° 8.291+0.000' 3.376:0.000° 436.822+0.030° 6.9100.170'
XB-9 189.057+0.010" 14.056+0.010° 10.925+0.000° 2.977+0.000° 449.189+0.010° 37.220+0.240'
XY-10 300.244+0.010° 13.162+0.010¢ 7.257+0.000' 2.497+0.000" 465.320+0.010° 31.410+0.160"
XB-11 267.864+0.020¢ 12.945+0.010" 14.733+0.000* 2.838+0.000" 528.074+0.070° 57.970+0.4802
XB-12 172.043+0.040’ 15.307+0.010° 14.740+0.000° 2.059+0.000 646.715+0.010° 33.610+0.120'
IS oN(:] 354311 15.307 14.740 4.587 646.715 237.610
Fe/IME 153.177 9.652 5.864 1.558 248.713 6.906
A 233.523 13.348 10.756 2.862 411.567 87.598
P2 59.925 1.531 3.055 0.831 110.444 66.666

5 R (%) 25.661 11.468 28.402 29.028 26.835 76.104

XH-3 Fll XB-8 M4EZR C HHEZESF A nE(P>0.05), £S5 12 (EBIGER A T TSR E B
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Table 5 Average membership values for the overall quality of
the 12 chili peppers

st HARIEE PR RIE
XH-1 4.633 0.356
XH-2 6.723 0.516
XH-3 6.251 0.481
XK-4 6.038 0.464
XA-5 6.302 0.485
XA-6 4.679 0.360
XB-7 6.451 0.496
XB-8 4.087 0313
XB-9 4.360 0.335
XY-10 5.333 0.410
XB-11 5.927 0.456
XB-12 5.605 0.431

# 6  FHUPRHAEE S Rt oTEkR
Table 6 Characteristic values of principal components and
cumulative contribution rate of contribution

ES%)y FEAEAH DI (%) STk (%)
1 4.798 43.614 43.614
2 2.375 21.589 65.204
3 1.416 12.869 78.073
4 1.133 10.296 88.369

ST RFIEE R 2.375, A0 JFCRAE B 1 21.589%,
ReWi A4 28 C Er i M RRAE ) m (L AE X 5 e, 26RH
TS FELES T B4EAE R C RN &
BIE B 5F = BT BIRRIEE SN 1.416, A& FOR1E
BB 12.869%, £ ZL I MU A4 1] 55 P ME S 2
25 DU A BORRAEAE D 1.133, A0 ROk 5 B i
10.296%, = AR A& BPoE . B 4 Tk
SIS RE AL Ay Ay BT AL, FH 4 RS EY
FRIEAE IR AR SR A RS, 198 Rl 2i
A il Lt 5 < /0= w1 ) O
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A, =—0.428X,-0.4022X,+0.394X,+0.3661X ;—
0.3529X+0.346X+0.1319X,—0.0753X4—0.2337X o+
0.104X,,+0.1808X

A,=0.0201X,—0.0792X,—0.0045X;+0.0779X ,—
0.2725X5—0.0519X,—0.5645X,+0.5347X+0.3770X s+
0.34X,,+0.2193X,,

A,=—0.1664X,—0.2664X,+0.0109X,+0.1370X ,+
0.1857X5—0.4446X+0.1975X,—0.2983X ,+0.3328 Xy +
0.5883X,,—0.2546X,

A,=0.019X,—0.2216X,—0.3474X,—0.2986X ,+
0.2544X5+0.0216X+0.1249X.,—0.0516X;—0.215X o+
0.2751X,,+0.7304X

Ay =0.43614A,+0.21589A,+0.12869A+0.1029
6A,

B 4 PDERIAX, X ~X, AR E | A&
bR L™, a". b ASTA B3 | iGN . 44 3E C &
B OATEEMERE SR AR O A . B SRR
MUEZARUEILAC TS 08

12 YRS A PES N R 8 PR, 44APE4
R EMR S XB-12(£138 3 5) . XH-2(K&k 1 5).
XH-3(£1% 6 5 ). XB-11(ERFH 5 5) , XB-9(£41

E VAN Wi = LS

Table 7 Principal component load

3%y
18 br
1 2 3 4
L -0.938 0.031 -0.198 -0.021
CIRce —0.881 -0.122 -0.317 -0.236
a 0.863 -0.007 0.013 -0.370
R 0.802 0.120 0.163 -0.318
FHRBER & -0.773 -0.420 0.221 0.271
b2 LiTEARE wg s 0.758 -0.080 -0.529 0.023
FLIR I & & 0.289 -0.870 0.235 0.133
fERCH R -0.165 0.824 -0.355 -0.055
b -0.512 0.581 0.396 -0.229
Al i 0.228 0.524 0.700 0.293
AR S & 0.396 0.338 -0.303 0.778

28 A[F A P LR B Py
Table 8 Principal component scores and comprehensive scores
of different pepper varieties

s Fil A, A, Ay Ay Ag 4
XH-1 —0.193 —0.803 1.380 0.630 —0.013
XH-2 —0.447 1.707 1.747 0.453 0.447

XH-3 0.183 0.400 0.420 0.587 0.283 3
XK-4 0.323 0.183 —0.790 0.130 0.093 6
XA-5 —1.137 1.973 -0.947 -1.183  —0.313 10
XA-6 0.200 —2.340  —1.090 0.280 —0.530 11
XB-7 -0.210  -0.707  —1.067 1.523 —0.223 9
XB-8 —0.020 0.143 -0.120 -1.280  —0.127 8
XB-9 0.480 —0.407 0.123 —0.393 0.097 5
XY-10  —-1.090 -0.290 —0.190 -0.947  —0.660 12
XB-11 —0.403 0.697 0.740 0.487 0.120 4
XB-12 2310 -0.563  -0.203  —0.283 0.830 1

23) . XK-4(FE 45) | XH-1(Zk# 10 5 ) . XB-
(4L B 13) . XB-7( K IR R L) . XA-5(ZLF+F+
1 5) . XA-6(FHHLHD . XY-10(F4T 113) . #HHm
TAY AT DARYE £ A EUE R N E SRR RRIE, 45
B ERSTER AT T R AR R R
24 AFEGEMEREmRRELE S

Xt 12 By MR FRAY 13 A5 BRI S, bR
HEAL S EAT R USRS, 5L ULIE] 1, ZE 4L R BE B A
20 B, 13 - BRI S 4 RSP, 55— i
R, ATE R, LA, o HE . BIEFEE. ASTA
O JE MBS, 5B I NAlERi S . 5=
ARG . 4EAEZR C HiEA b7, SR DU R
HEHE . 455 F a8 R P BUERR I IEZR,
TR, B RE AU B A O RN ELETS o PR R 4
HAF C. BWRLLE | IR D . AT S

0 5 10 15 20 25
AR 3 7 . : . : !
L 4
HEE 1 —’—
a 5
Ho7
HHE 13
2

RS 10
MR 8
feA=RC 11 I
b6
AEPEER 9
K1 AR R RIS R IK
Fig.1 R-type cluster pedigree diagram of different pepper type

BB R E
ASTAGE 12— |

X 12 Oy B AP PEAT Q BUZRE, &l 2 Wl AN,
TENIREEES SN 8 B, 12 S BiALR A 53 4 J58F, 55
— LB PR AR — PP A, 43Sk XB-8(£1 0k
13). XB-9(£T ¥ 23) . XY-10(#4T 113) . XB-11(3
PR 55) . XH-3(£L% 6 %) Fl XA-5(ZLPHPF 1 5),
FEXT XH-3 SR EAT 5 BT ES, JRAT Ltk b7,
TR L RLAR DT . ALY 2 5 B -5 AU A AR
o1, B iz SR g B AE S — 2 . I SHE IR E
a (BT ASTA B I{E S350 3.620 g, 27.849 FlI
446.692, HiE TFHME, FRUIIZSHEHURLT R R R 5E
R, LTAAEEER, 16 B T, 7T AR OB LT 2 1 R
Bl 55 T2 XH-1(Z# 10 5 ) Fl XH-2(K £k
1 5) PAFPLRARER S —2, i SO AR BORM mT %1k
W B 4y 90 S 13.387 Fl 320.975 mg/g, K
4 DR R, BEHA = A2 S L, %
BB AN ) SR LR, sRiBE AL, 35S
T.o 55 =2 12 B UE 18 A FRH MR Sy — 325,
53 3R XA-6 AR . XB-7(K M5 KA . XK-
4(FE 45), I & LLEM LE I E 535 8
96.8130% Fl1 49.261, Ny VU2 FE b e sy, H 5 HAD
SRS R (P<0.05) . FHIZISHES D R 5s
BERER /NI AU, {H PR R AR 43 S e A i
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B, Iz An AR TEEE N TR mT b S PUSal
T XB-12(£L3 3 5), izxdnFum du)sm AR, (E
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HA5HAD =222 57 25 (P<0.05), PRIH#E sl 53
—o ZAATE R EE G T HER S —, A
J5i8 -4/l )| B T IVA 6 TER -3/ 528
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Fig.2 Q-type cluster pedigree diagram of different pepper type
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