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Component analysis and comparison of seeds and peels from 24 Capsi-

cum cultivars

Zhou Peng, Peng Shiqing, Li Wenxin, Tu Dehui, Yin Yong, He Jianwen

(Pepper Research Institute, Guizhou Academy of Agricultural Sciences, Guiyang 550006, Guizhou, China)

Abstract: To clarify the quality differences between seeds and peels among different pepper varieties, this study used 24
pepper cultivars as materials and determined physiological and biochemical indicators including seed-to-peel ratio, reduc-
ing sugar, and crude fiber. Comprehensive evaluation was conducted using correlation analysis, principal component anal-
ysis, and cluster analysis. The results showed that the seed number per gram among the 24 cultivars ranged from 7 to 29,
with S11 exhibiting the highest and S24 the lowest. The seed-to-peel ratio ranged from 21.37% to 120.48%, with S21 be-
ing the highest and S5 the lowest. The average contents of major components in pepper seeds and peels were as follows:
Amino acids 120.84 and 124.19 umol - g, reducing sugar 27.22 and 27.89 g-kg", capsanthin 3.31 and 46.35 g kg, crude
fat 17.92% and 13.67%, crude fiber 28.52% and 22.50%, capsaicin 1.04 and 3.24 g - kg, dihydrocapsaicin 0.44 and
1.58 g-kg', respectively. Cluster analysis classified the seeds and peels of the 24 pepper cultivars into four groups, respec-
tively. Correlation analysis revealed varying degrees of correlation among different indicators across cultivars. Nutritional
component differences were observed between seeds and peels. Principal component analysis extracted three principal
components for both seeds and peels, with cumulative contribution rates of 69.741% and 73.284%, respectively. The com-
prehensive scoring model constructed based on principal component analysis showed that S19, S4, and S2 ranked the top
three cultivars for seeds, while S11, S15, and S17 ranked the top three for peels. In conclusion, significant differences in
physiological and biochemical characterisitcs exist among seeds and peels of different pepper cultivars, which can provide
a theoretical basis for the comprehensive utilization and product development of pepper by-products.

Key words: Capsicum; Principal component analysis; Cluster analysis; Comprehensive evaluation
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Table 1 Sample information

%5 RSB el EEhs) [iEES KR
No. Sample name Type No. Sample name Type
S1 FH 8 IR S13 HH 9 5 HIRA

Zhuojiao 8 Facing heaven pepper Qianla 9 Facing heaven pepper
S2 B9 5 R S14 B S5 IR

Zunla 9 Facing heaven pepper Qianla 5 Facing heaven pepper
S3 W45 PR S15 BYBE 14 5 2

Qianla 4 Facing heaven pepper Qianla 14 Line pepper
S4 W45 2l S16 1S HIRAR

Qianjiao 4 Line pepper Zuanjiao 1 Facing heaven pepper
S5 BT 11 %5 2 S17 BB 1 5 IR

Layan 11 Line pepper Shanbaolajiao 1 Facing heaven pepper
S6 W1 S 2 SI8 W3 5 PR

Qianjiao 11 Line pepper Layan 3 Facing heaven pepper
S7 S S LAPN S19 IR 8 5 FARAN

Qianla 1 Facing heaven pepper Facing heaven pepper 8 Facing heaven pepper
S8 bt 425 PR S20 TR 2

Yanjiao 425 Facing heaven pepper Huaxi lajiao Line pepper
S9 JIH 112 R S21 HR-5- A WA

Chuanjiao 112 Facing heaven pepper Xiazi lajiao Facing heaven pepper
s10 KA T 5 2 S22 B 15 5 2t

Changla 7 Line pepper Bola 15 Line pepper
S11 i 52 LIPS S$23 el £ ZM

Dansheng 52 Facing heaven pepper Dushan xianjiao Line pepper
S12 BT S 2 S24 W8 5 LR

Xiangla 7 Line pepper Qianjiao 8 Line pepper
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2.1 FPRLRAFRIEE AR

WIZR 2 Fiw , FFRIELAE 7~10 Rieg' (A 7 A3
PR, 55 S5.88.814.S16.S19.S21.824; 13
ANTFRTE 12~20 Fieg' Z 0], 4i'5 4 S1.S2.S3.54.S7+
S9.810.S13.S15.S17.S18.S20.S22; 7F 20 fi-g’
J UL B A 4 A BB A, 965 9 S6.S11.S12.
S23.

S1.S4.S7.S5.810. S22 ¥f J b 7F 21.37%~
29.85% 2 [8], S5 fH 1 /N 5 S20.82.89.S14.S18.S17
¥ H7 HLAE 31.85%~39.37% 2 [A] 5 S13.S3.86.S15,
S12 ¥ Bz ELAE 41.15%~47.62%2 7] ; S11.S24.S23
S8.816.S19.S21 ¥f {7 LL7E 51.02%~120.48% 2 [f] ,
R SRR B LIS 50%

22 RRIEFEES S

221 BHBFFEHRAS A HEK 3 AHL AR S
P& fatr 2 B A BEER, A ERY & 9827~
144.53 pmol - g Z [&], *F¥I{H N 120.84 pmol - g, A2
R ECN 9.40%,S1 & EHRAK, S15 & 8l s 1L S0
FrERAE 22.20~32.27 g-kg ! 2], FEME AN 27.22 g ke
A5 RBON 10.12%,S8 i MK, S18 F & i i 5 Bk
TR 1.07~5.41 gkg' Z 8], PIE N 3.31 g'kg's
5t RACN 39.68%,S17 7 F 5 fiK , S22 & i e ey 5
FLIG 5 & B AE 9.75%~24.45%, Tt N 17.92%, 7%
Ft RHUN 24.49%,S2 S ERAK, S23 EE R LT
YE B AE 22.85%~34.81%, % 5 R ECHN 10.42%,S12
TERAC, S FE R, A Ty 28.52% s B ER
TEAE 0.36~2.45 g-kg' 18], FHME N 1.04 g kg,
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Table 2 Number of seeds and the ratio of seed and peel of
different pepper cultivars

w Rl e R
Seed number/ Seed number/
(seeds-g") seed and No. (seeds-g") seed and

peel/% peel/%

S1 12 27.55 S13 16 41.15

S2 18 32.79 S14 9 3597

S3 19 42.19 S15 19 47.39

S4 13 26.46 S16 9 79.37

S5 10 21.37 S17 14 39.37

S6 23 46.51 S18 14 37.59

S7 17 29.85 S19 9 81.97

S8 9 70.42 S20 14 31.85

S9 13 35.21 S21 8 120.48

S10 12 2591 S22 14 26.39

S11 27 51.02 S23 29 60.98

S12 20 47.62 S24 7 56.50

5 RZBON 65.38%,S13 Al S23 SR &HAK,S2 &
o EABME TR 0.09~1.39 g-kg' 2 7], AR
RN 77.27%,S12 SR EAK,S19 SR m .
222 BB BHRRS M HE 4 WHL, AR
Fh & FaPR L 1A 2.2 22 5 R Hh S S B IR 5 A
102.44~145.66 pmol- g Z [4],~F-H4){EH 124.19 g'kg ',
5 RHCN 9.27%,S11 Fra ik, S17 & & m s b
JR B & B AE 22.45~3422 g - kg Z 08, P HMH N
27.89 g-kg', B RBUN 9.87%,S8 Fr m (K, S13
TR A AL R S R AE 28.75~72.62 g kg' L
5], FHI{E N 46.35 g-kg', B 57 RECHN 27.81%,S15
TERK, S8 E R m s RIS EAE 8.31%~
21.79% 2 18] , P ¥ H N 13.67% , B 5 RE N
34.65%,S13 SRR, S5 S m s AT 4E S B
18.82~26.93%  [8] , “F-IM{E A 22.50% , %8 7 AN
10.31%,S12 & & 5K, S11 & =i R & &
7F 0.31~8.78 g-kg' Z 8], “FH41H N 3.24 g kg, B 5
FECN 74.77%,S24 B IRAK, S8 Bty s A BN
R 0.15~4.45 g kg Z 0], ~FIIME N 1.58 g kg
A5 RECN 91.05%,S24 ARSI SRR E -
223 TR BRAAT SR AGIRAD K AT X 24 Fh
BB 7 AN b R AR AR AT T A RPE A (BR 5D,
B PR SRS AR TR ENEE
IEAHSR, MR fi v o U BH T b AR 2R S 1)
HGRZBDFERE. BRARTE5HERESE
B RFE MG, RUPFHEHE bR OR) G
BR 5 BMER A ISR 2 IAAF TR AR 5 4 54 PL
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Table 3 Nutritional components and contents of pepper seed
s bUEREEERD) wGEJFEHE wOHIAL ) wOHARND  wCHER4D wOBED w AR
No Amino acid Reducing sugar  Capsanthin Crude fat Crude fiber Capsaicin Dihydrocapsaicin
content/(umol-g") content/(g-kg') content/(g-kg') content/% content/% content/(g-kg") content/(g-kg")

S1 98.27+2.53 h 23.05+0.60 k 3.33+0.07 h 10.63+0.27 k  30.31+£0.33 f 1.14£0.05 e 0.42+0.02 fgh
S2 109.86+3.73 g 26.90+0.69 hi 3.89+0.05 g 9.75¢0.161  28.14+£0.25h 2.45+0.05 a 1.00+0.06 ¢
S3 99.64+1.56 h 26.31+£0.79 i 2.844+0.06j 10.27+0.41 kI  28.79+0.39 g 1.14+0.01 ¢ 0.5140.06 ef
S4 132.46+3.07 b 24.92+0.84 j 4.19+0.10 f 13.04+0.37)  26.73+0.17 i 1.5840.24 be 1.25+0.13 be
S5 134.65+3.86 b 25.07+0.57j 2.00+0.06 1 12.22+0.31j 24.72+0.37kl  1.06+0.11 ¢ 0.60+0.06 d
S6 124.9942.46 ¢ 27.93+0.86 efgh  1.89+0.051 15.60+£0.471 30.56+0.22 def 2.44+0.17 a 0.65+0.18 d
S7 127.62+3.91 ¢ 29.59+0.40 cd 3.28+0.06 h 10.7240.24 k  26.84+0.17 i 0.51+0.02 hi 0.3340.02 ghij
S8 118.73+1.20 de 22.20+0.41 k 2.56+0.01 k 19.47+0.63 fg  31.79+0.52 ¢ 1.37+0.11 d 0.44+0.08 fg
S9 123.2542.13 cd 24.14+0.34j 2.97+0.09 i 17.9940.27h 34.81+0.47 a 0.44+0.13 hi 0.32+0.01 hij
S10 115.81£3.48 ef 24.39+0.11 j 4.24+0.05 f 21.39+£0.59 cd 24.25+0.24 1 0.51+0.02 hi 0.16+0.02 kl
S11 114.72+2.84 efg 24.27+0.10j 1.10£0.02 m 21.53£0.43 bc 30.39+0.23 ef  1.54+0.15¢ 0.10+0.02 1
S12 124.21+0.62 ¢ 28.41+0.69 defg  5.2240.05bc  21.63+0.42 bc 22.85+0.34m  0.55+0.01 gh ~ 0.09+0.01 1
S13 111.95+3.40 fg 31.25+0.68 ab 4.7240.06 d 17.77£0.42 h  30.71£0.34 def  0.36+0.03 i 0.14+0.02 k1
S14 117.20+£3.23 ¢ 27.25+0.35 ghi 2.62+0.04 k 20.55+0.52 de 27.85+0.37 h 1.73£0.14 b 0.56+0.03 de
S15 144.53+1.87 a 30.57+0.70 be 1.97+0.05 1 19.88+0.42 efg 27.74+0.42 h 0.72+0.01 fg  0.32+0.01 hij
S16 114.42+1.85 efg 28.53+0.62 def 4.52+0.11e 22.3240.41b 26.44+0.22 ij 0.55+0.03 gh ~ 0.32+0.08 hij
S17 125.59+£1.26 ¢ 30.92+1.11 b 1.07£0.01 m  20.00+0.62 ef 31.02+0.29 d 0.79+0.06 f 0.25+0.02 ijk
S18 124.1442.52 ¢ 32.27+0.55 a 5.32+0.08 ab  21.45+0.48 bc 28.25+0.36 h 1.03+£0.13 e 0.32+0.02 hij
S19 126.07+£2.08 ¢ 28.51+0.68 def 1.89+0.01 1 21.2340.52 ¢cd 25.95+0.08 j 2.44+0.04 a 1.39+0.06 a
S20 123.13+2.91 ¢d 29.13+0.66 de 2.93+0.06 ij 19.10+£0.60 g  33.36+0.50 b 1.04+0.12 ¢ 0.39+0.02 gh
S21 125.45+1.74 ¢ 27.53+0.68 fgh 2.54+0.02 k 20.18+0.35 ef 30.95+0.26 de  0.43%0.05 hi 0.21+£0.01 k
S22 141.15+£3.61 a 29.02+0.54 de 5.41+0.03 a 17.53+0.80 h  30.82+0.23 def  0.45+0.04 hi 0.16+0.05 k1
S23 109.984+0.82 ¢ 24.29+0.46 j 3.85+0.05 g 24.45+0.75a 25.04+0.13 k 0.36+0.03 1 0.24+0.02 jk
S24 112.33+2.87 fg 26.89+1.11 hi 5.16+0.12 ¢ 21.2740.89 c¢d 26.16+0.20 j 0.40+0.02 hi 0.35+0.03 ghi
RRZLiEl 120.84 27.22 3.31 17.92 28.52 1.04 0.44
Average value
E 144.53 32.27 541 24.45 34.81 2.45 1.39
Maximum value
/M 98.27 22.20 1.07 9.75 22.85 0.36 0.09
Minimum value
25 AL 9.40 10.12 39.68 24.49 10.42 65.38 77.27

Variable coefficient/%

T - FZ B 5 AN F)NS RS SRR R AE 0.05 KT EREE . FIH

Note: Different lowercase letters in the same column indicate significant differences at 0.05 level. The same below.

VEF . HoAth &8 7748 b (0] 2 [0 JC W 35 A0 6 M.
R 6 FIToR AN [FABURE (1 b S5 F AR AH DG R 0, 35k
WP HBESES SRR S EEWEEIE
k. Hagsas AR5 EERE1EM
Ko HAh B 7E FRFR bR 2 18] 0 0 AH O

224 BRBUTH EZRS P RME XF 24 Fhf
WORF B4 7 b 37 B4 04T 32 B 0 » $8 0 =6 oy
HIRFAEAE 5 2 DUk R A Bt 5 Z kR ik 7
N ER R E IR 8 Fin. WRIEEFEME AT
1 J5 U], BRASORFFH Bz 20 Sl SR L 3 /S T By BABCKT

TR VIR RFAEAE A IR 2.228.1.375 F1 1.279, i
FARIKN 31.834%.19.636% A1 18.271% ; ML L I
F A W AR R AEE AR R R 2.2581.539 Fi1 1.064, Tk
FARIRN 36.108%-21.983%F1 15.193%.
R 2 52 43 (0 A5 0 LR B2 PR AR AE 7] 5, 4331
73 BUBRBORF K2 3 A 32 B oy 45 53 o B R ik (D~
(3D, DLREAS T2 570 6T I R R A AL 5 B i B =
IMRFAEAR 2 A LG 9 LR, 15 21 BRUR B2 i 53 1)
LAV AR @@, R 9 Fros. i E
P ZEA VRN AR, Rt Rl H 4 T Mo SRR
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Table 4 Nutritional components and contents of pepper peel

gie b(%@tﬁa‘z} w(i&%*}%’) w(ﬁiﬂﬁ%‘?) wOHRDD  wOHER4E) w(ﬁﬁﬂ%) w.(iikﬁiﬁﬂ%?
No. Amino acid Reducing sugar  Capsanthin Crude fat Crude fiber Capsaicin Dihydrocapsaicin
content/(pumol-g")  content/(g-kg')  content/(g-kg') content/% content/% content/(g-kg') content/(g-kg")
S1 120.76+2.12 ghi 26.91+0.60 fg 49.22+1.16 f 19.40+0.36 ¢ 19.31+0.16 no  3.13+0.92ef  0.74£0.30 h
S2 115.93+2.24 i 27.08+0.17 fg 32.48+1.05m  20.73£0.54b 24.70+0.32 ¢ 4.24+0.15d 1.32+0.00 fg
S3 119.37+3.83 hi 25.06+0.59 hi 43.90+0.89 h 19.4240.23 ¢ 25.86+0.32b 6.43+0.24 b 2.04+0.47 ¢
S4 129.4342.39 de 28.63+0.83 cd 44.90+0.93 h 21.0840.52b  21.86+0.33 k 2.67+0.26 fg 1.16+£0.09 g
S5 109.7242.26 34.05£0.71 a 30.10+0.79 n 21.79+0.37a  20.03+0.27 Im  2.23+0.06 ghi ~ 0.62+0.03 hi
S6 126.30+3.15 def 26.07+0.50 gh 39.15+0.12j 21.76+0.51a  23.95+0.12 de 1.4440.01 jk 0.2240.01 jk
S7 105.67+1.01 jk 24.10+£0.33 i 29.5540.67 n 20.78+0.51b  24.50+0.19 ¢ 1.11£0.19 k 0.56+0.04 hi
S8 108.97+0.47 22.45+0.41 j 72.62+1.58 a 11.6140.29 fg  22.22+0.26 hi 8.78+0.23 a 2.48+0.09 d
S9 115.54+2.53 i 29.50+1.05 ¢ 35.39£0.96 1 11.08+0.29 gh 25.55+0.37 b 0.36+0.011 0.33+0.01 ijk
S10 135.9342.61 be 26.62+0.60 fg 43.17+0.61 h 10.09+£0.151  18.97+0.26 o 1.84+0.15 ij 0.35+0.04 ijk
S11 102.44+2.63 k 27.80+0.34 def 46.95+0.71 g 11.17+0.25 fgh 26.93+0.64 a 8.51+0.47 a 4.45+£0.17 a
S12 131.1144.03 cd 26.73+0.88 fg 46.99+0.53 g 11.44+0.16 fg  18.82+0.23 0 1.62+0.08 jk 0.24+0.01 jk
S13 122.44+3.17 fgh 34.22+0.67 a 63.65+£1.62 ¢ 8.31+0.091 19.06+0.21 o 1.41+0.05 jk 0.19+0.01 jk
S14 125.56+3.28 efg 27.29+0.22 efg  36.20£0.44kl  10.81+0.44h 23.39+0.33 f 3.3240.02 ¢ 1.43+0.02 fg
S15 144.17+3.69 a 29.59+0.86 ¢ 28.75+0.15n 9.18+0.28 jk  22.55+0.12 hi 5.69+0.51 ¢ 2.94+0.45 ¢
S16 116.90+3.03 i 28.78+0.97 cd 71.42£1.00 a 9.62+0.24 jk  23.72+0.24 de 1.9740.11 hij 1.2940.07 fg
S17 145.66+2.16 a 28.13+0.77 de 35.61+0.771 11.75£0.31 f  22.48+0.30hij  6.2240.34bc  2.54+0.16 d
S18 131.39+2.62 cd 29.43+0.23 ¢ 55.18+0.26 d 13.71£0.53d  24.26£0.08 cd  3.43+0.02 ¢ 1.60+0.01 f
S19 117.4942.53 hi 26.63+1.11 fg 37.57£0.86 jk  12.85£0.42 ¢ 22.02+0.12hij  6.04£0.24bc  3.63£0.12 b
S20 136.66+5.10 b 26.3440.17 g 53.811.20de  10.05+0.201  22.82+0.22 hi 2.4940.09 gh  0.76+0.06 h
S21 126.56+2.65 def 26.79+0.77 fg 68.98+0.56 b 12.40+0.24 ¢  23.24+0.203 fg  1.63+0.06 ijk  0.56+0.03 hi
S22 135.89+0.85 be 29.31+0.03 ¢ 52.37+0.68 e 10.2240.191  20.39+0.411 1.53+0.31 jk 0.61+0.14 hi
S23 128.49+4.95 de 26.16£0.71 gh 41.37+1.591 9.73£0.18 ij  23.68+0.18 ef 1.4240.07 jk 0.49+0.08 hij
S24 128.07+0.42 de 31.73+0.57b 53.40+2.41 e 9.05£0.17k  19.63+0.32mn  0.31+0.021 0.15+0.01 k
Rl 124.19 27.89 46.35 13.67 22.50 3.24 1.58
Average value
S ON I 145.66 34.22 72.62 21.79 26.93 8.78 4.45
Maximum value
w/ME 102.44 22.45 28.75 8.31 18.82 0.31 0.15
Minimum value
LTSt 9.27 9.87 27.81 34.65 10.31 74.77 91.05
Variable
coefficient/%
5 PN R XM A
Table 5 Correlation analysis of various physicochemical indexes of pepper seed
. AERMAE  HRARGR CREMARE KRR HA%SR  HEEaR
Index Amino acid Capsanthin Reducing sugar  Crude fat Crude fiber ~ Capsaicin
content content content content content content
BAA K & Capsanthin content -0.110
I JFHE 7 f Reducing sugar content 0.380 0.170
FELJRT & Crude fat content 0.130 0.086 0.160
HLEF4E 7 & Crude fiber content -0.021 -0.310 -0.003 4 -0.110
HiHI A & Capsaicin content -0.069 -0.420% -0.130 -0.300 0.037
A B E & & Dihydrocapsaicin content 0.074 -0.180 -0.120 -0.380 -0.160 0.760%*

T *FRIRAE 0.05 K RFAIR, FFRIRAE 0.01 KFAREZEMK. T,

Note: * indicates significant correlation at 0.05 level, ** indicates extremely significant correlation at 0.01 level. The same below.
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Table 6 Correlation analysis of various physicochemical indexes of pepper peel

sk BIER T & I EAR s = QAN g HiEm R HEREE AlEESE
Index Amino acid Capsanthin Reducing sugar  Crude fat Crude fiber Capsaicin

content content content content content content
I8 JiE B 7 & Reducing sugar content 0.130
BN 2 & i Capsanthin content -0.051 -0.035
HLAE Wi £ & Crude fat content 0.370 -0.170 -0.400
HIEF4E S & Crude fiber content -0.360 0.370 -0.170 0.170
MU 7 B Capsaicin content -0.190 -0.360 0.002 0.005 0.350
A BME 5 B Dihydrocapsaicin content —0.180 -0.210 -0.100 -0.110 0.430% 0.910%*

RT BREATRERD STEAFEER R H ETTEER

Table 7 Eigenvalue and cumulative variance contribution rate of principal component analysis of pepper seed and peel

R BAUFF Pepper seed BHUL Pepper peel
Principal | RASAEE IO s IO
component Initial eigenvalue Contribution Cuml.llatl.ve Tnitial eigenvalue Contribution Cuml.llatlhve
rate/% contribution rate/% rate/% contribution rate/%
Z1 2.228 31.834 31.834 2.528 36.108 36.108
z2 1.375 19.636 51.470 1.539 21.983 58.091
Z3 1.279 18.271 69.741 1.064 15.193 73.284
K8 EHOFHERE
Table 8 Eigenvectors of principal component
B BUUFF Pepper seed B Pepper peel
FEA7 Index
Z1 z2 Z3 Z1 Z2 Z3
FIER & 7 Amino acid content -0.08 0.72 -0.05 -0.30 0.32 0.54
I J5UE2 B Reducing sugar content -0.24 0.60 0.05 -0.35 0.03 0.29
HHILT %A & Capsanthin content -0.35 -0.16 0.54 -0.11 0.47 -0.72
FHJE NI 2 & Crude fat content -0.39 0.14 -0.06 0.15 -0.68 -0.01
HL4F4E & & Crude fiber content 0.08 -0.02 -0.76 0.45 -0.15 -0.10
BRHNE 7 & Capsaicin 0.59 0.15 0.08 0.53 0.30 0.16
A B E & & Dihydrocapsaicin content 0.55 0.21 0.34 0.52 0.32 0.28
®R9 MHESIRHEREAREGTENAR
Table 9 The scoring function and comprehensive evaluation formula for seed and peel
BHUFF Pepper seed BIHUL Pepper peel
7,=-0.08X,-0.24.X,-0.35X:-0.39X,+0.08 Xs+0.59X,+0.55X; (1) Z,=-0.3X,-0.35X,-0.11.X5+0.15X,+0.45X5+0.53 X, +0.52.X; QD)
7,=0.72X,+0.60X;-0.16X:+0.14X,-0.02X:+0.15X:+0.21X;  (2) 2,=0.32X1+0.03X;+0.47X5-0.68X,-0.15X:+0.30X:+0.32.X; )
Z;=-0.05X,+0.05X,+0.54X:-0.06X,~0.76 X5+0.08 X, +0.34X;  (3) Z:=0.54X1+0.29X,-0.72X,-0.01X,~0.1.X:+0.16X:+0.28 X7 (3)
7=0.322+0.202,+0.187; (4 7=0.362+0.222,+0.157, 4

T Xi X 73 AR BEAHABORF B bR iEAL S5 6 7 o

Note: X;-X; represent the standardized indicators of each pepper seed and peel.

B2 AT R A VPl o 2 — 3 s TE VR ke
FEAER N Ja SRR 5 S VAN AN Ay AR T
AIFER S HT T A

AN TR Bl BRRURT B2 2555 VAR < DA 3 AN 24 B
Xof N [ T 22 T ik N AR 5 o 0l FA S SRR g SR s
il Ji 2R B VRO A - BB N 2=0.322,+0.202,+
0.18Z;; BMLE S 7=0.36Z,+0.222,+0.15Z, | FH L

TS Sl P BRASURT B I 25 B 15 90 FR AT HE T 45
B9 5 RS N R L . 3R 10 FoR, A
[ ARt FBRBBOR 27 A T HEY A S19>S4>S2>S6>
S5>S14>815>S7>S18>S12>83>822>S17>
S16>S20>S24>S8>S10>S1>S21>S11>S23>
S13>89, Hor, BRI 8 5 B 4 5 L IHHEL 9 T4
G A3 HEAE BT =, 3R B FLBRRURF 25 6 5 A B A
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Table 10 Comprehensive score and rank of different seeds and peels

Y = BAUFF Pepper seed BARUY Pepper peel

No. Z Z z z 4 Rank Z Z Z z -4 Rank
S1 1.26 -2.59 -0.33 -1.66 19 -0.51 -0.77 -0.44 -1.72 19
S2 2.79 -0.44 1.21 3.57 3 1.32 -1.75 0.26 -0.17 10
S3 1.23 -1.67 0.00 -0.45 11 2.36 -0.69 -0.16 1.51 6
S4 2.05 0.61 1.65 431 2 -0.29 -1.01 0.35 -0.95 14
S5 1.11 0.51 0.57 2.19 5 -1.00 -2.22 0.73 -2.49 23
S6 2.09 0.94 -0.69 2.35 4 -0.09 -1.97 -0.14 -2.20 22
S7 -0.29 0.55 0.35 0.61 8 0.94 -2.76 -0.76 -2.58 24
S8 0.89 -1.04 -1.20 -1.35 17 2.49 1.78 -2.08 2.19 5
S9 -0.20 -0.72 -1.98 -2.91 24 -0.43 -1.06 -0.17 -1.66 18
S10 -1.28 -1.20 1.04 -1.44 18 -1.63 0.51 0.44 -0.68 12
S11 0.49 -0.77 -1.73 -2.01 21 3.90 0.99 -0.15 4.74 1
S12 -2.09 0.08 1.76 -0.26 10 -1.63 0.27 -0.02 -1.38 16
S13 -1.66 -0.21 -0.25 -2.11 23 -2.62 1.10 -0.59 -2.11 21
S14 0.74 0.17 0.07 0.98 6 0.29 0.06 0.57 0.92 7
S15 -0.78 2.32 -0.58 0.96 7 0.54 1.33 2.66 4.53 2
S16 -1.45 -0.30 0.83 -0.92 14 -0.30 1.05 -1.76 -1.01 15
S17 -0.41 1.26 -1.74 -0.90 13 0.64 1.20 2.13 3.97 3
S18 -1.51 1.11 0.79 0.39 9 0.06 0.53 0.03 0.62 8
S19 2.62 1.80 1.15 5.57 1 1.94 0.61 0.80 3.35 4
S20 -0.14 0.59 -1.42 -0.97 15 -0.64 0.86 -0.16 0.06 9
S21 -0.90 0.23 -1.28 -1.94 20 -0.68 0.61 -1.56 -1.63 17
S22 -1.72 1.11 -0.13 -0.74 12 -1.72 0.79 0.20 -0.73 13
S23 -1.39 -1.44 0.72 -2.11 22 -0.49 -0.03 -0.05 -0.57 11
S24 -1.45 -0.91 1.17 -1.18 16 -2.48 0.57 -0.13 -2.04 20

B JIBL 11225586 9 5 L ZRARHEAE 55, 2% I HL
BRBUFF 25 & R IR 22 5 AR B 276 s HE 44
S11>S15>817>S19>S8>S3>S14>S18>520>
$2>823>810>822>84>S816>S12>S21>89>
S1>824>S13>S6>S5>S7, .4 52 . B 5 14 5.
WARBA 1 S LRG99 0 FEERT =, R 3 FhBiUL
CEA AT, BB 15 B 115 VB 11
SHAERE, UL 3 FhBRUR 25 & RIMR 72
2.3 AEIFREUF R mu B AR R 2K o Ah

B 1 AT %0, S A E U EE B 0.003 &b v]
HE 24 D BRACHFE S0 4 AR 58 1 R aEE
S1.S3, tnse 11, %KM NG T AT 45 & 73 ME
B, 20 N 19.94% A1 29.98% . &5 T 2K B AL 45
S2.S4.S5.S6.S7.S22, %L HIL S5 hE HARAL R IR
197 R 25 4 R0 — SR & 2 T IE A, 2 N
25.07 g'kg'\2.00 g-kg'\12.22%.24.72%#10.24 g kg
25 I KB AL H5 S8.89.S11.S13.S14. S17. S20.
S21, XS REIL JFBE AN BB 21 28 7 &1 39 1 & i
435N 27.58.4.07 g-kg's B IV EREEAF S10.
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S12.S15.S16.S18.S19.823.S24, i% K BE B &
oA ESETFYERS, 28N 131,
0.54 g-kg's

] 2 AT, SRS M ERREE BS 0.01 4bm) ¢
24 NEARERE T Ir 0 4 ADNEEE. BB 1 R ST
S11.S12.S18.S20.822.S24, W13 12, i% B AR
RN & = P E e, 22 4.78 g - kg R
19.41%. 2 11 K#EALFE S2.83.54.56.87.59.S10.
S14.S15.S17.S19.S23, iZ KB BN 2L & B &
M A BRER S & T HME &K, 725108 38.09.2.20
1075 g kg'e S5 @ T 5 I K8, BALL 3 A —
MRS REE S, 70N 51.65F11.59g'kg's
IV 5B HG S8.S13.S16.S21, iZ KB AR S &
P EIE 5 (129.20 pmol g o

3 WikE4hR

R IR o R 3 5 SR D 75 5 B 77
FER L2 S0, 6 A MR PR P 0
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Fig. 1 Cluster analysis of pepper seeds
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Table 11 Average values of physicochemical indices for different groups of pepper seeds
p— bCEIER) wOEJERD wBILL D) wCHIE D wCHZF4E  wOHIRED w( B
()}\ro Amino acid Reducing sugar ~ Capsanthin Crude fat Crude fiber Capsaicin Dihydrocapsaicin
U]
P content/(pmol - g") content/(g-kg')  content/(g-kg')  content/% content/% content/(g-kg™") content/(g-kg™")
1 117.64 27.38 3.59 19.94 29.98 0.74 0.34
1T 134.65 25.07 2.00 12.22 24.72 0.87 0.24
I 119.71 27.58 4.07 19.02 28.87 0.98 0.29
v 121.42 27.14 2.89 17.07 28.14 1.31 0.54

R SGEREIN TIRAL R A EEE L. RS RK
B, 24 A B Bl (0 OFF BB L OFF B B 2y TR 7~
20 Hieg ' 21.37%~120.48% . ¥ FE AW B TR
SEOVIE 5T B FF B EEAE 0.34~2.03.0.25~1.0 2 [H],
Wi B AN [R] BB FhOFF R LU AF B B 22 5 . AR %
FEARLEN) E 3, S11.824.S23.88.S16.S19.821 #F
Fe ELAE 51.02%~120.48% 2 1] , 1% 2 i FoFF izt 1
I 50% , J& T 1 BT B, R R E TR
BT B . BRBUFE O I 0TS BN 9.75% ~
24.45% , 30 [ B 2 B B e S5 PR T 7T 45 SR (11.53%~
16.70%) 3 [ 55 , 1X 15 BORUS Fh A E A O . Bl
K AR B 7 5 R 4 4 2 5P Y4B 2 BN 17.92%
28.52% , ik T Zou S5 1 AR AL 1 [X 4 38 BEAUFF
(1R g 197 (23.65%) 5 R £F 4 (38.76%) & & . AN[F]

SAABURE AEAEL T 07 0K 21 4 25 5 1) 22 5 7 e S A
WAL SRR A SR A S R
S R IRAE ) R R 52 . [R) R A B A
AEACHEAR R (0 2 A T, o0 38 5% 2 B MR AL 8 T g
BLH A R S B2 it 5% R 73 AE LB B
B A BAUER « SRR ) T AR 3K
SCARF T MR SR S8 i il v e 3o A R R v R
R A A 7 4 LA 5 B0 30 1R M 917 A0 B 77 1 0
R BRBBURE B2 A SR 2 M 45 BT R S BRURT Bz v
PR E MR S EAEN R E MR, XS

RSB SEIRE TUEE R — 5
Ty oy p e B R 7 3, AR R
AR DS B DR R 2N bR B S LA
LA Z e Gt DR IrE T T
HER 5 A ORI R S AR (0 PP AN . 2B
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Fig. 2 Cluster analysis of pepper peels
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Table 12 Average values of physicochemical indices for different groups of pepper peels

- bR FERR) wCGEJEHE wOBIZLZ) wCHLIE I wOHE4D  wOHRED wC S BED

Group Amino acid _ Reducing sugér Capsanthin _ Crude fat Crude fiber Capsaicin . Dihydrocapsai_cin
content/(pmol - g") content/(g-kg')  content/(g-kg") content/% content/% content/(g-kg')  content/(g-kg")

I 120.07 25.98 46.56 19.41 22.59 478 1.39

I 120.49 28.21 38.09 19.39 22.57 2.20 0.75

111 122.98 27.81 51.65 10.90 23.21 4.09 1.59

v 129.20 28.21 47.23 10.71 21.71 2.79 1.34

H 35 FH RS TR 24 AN BT R Bz 7 AN
JFE 8 A o 0 AT 45 A VR AN BOURE 13 00 I
S19>84>82>S6>S5>S14>S15>S7>S18>S12>
$3>822>S17>S16>820>824>88>S10>S1>S21>
S11>S23>S13>S9; B ] & 13 7 ¥ A S11>
S15>S17>819>88>83>814>518>520>>S2>523>
S10>822>84>S16>512>821>89>S 1>>824>5 13>
S6>S5>87.

R BT AT LK 3 AT 3845 22 5 10 i, IR AR
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