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Comprehensive Evaluation of Peppers Quality from Different Regions
Based on Principal Component Analysis

YANG Ya, WU Kangyun, HUANG Dongfu, ZHOU Peng, FU Wenting, WANG Nanyi, HE Jianwen"

(Guizhou Pepper Research Institute, Guiyang 550000, China)

Abstract: To investigate the variation in pepper quality across different regions, three pepper varieties (Jiao yang 6, La yan
101 and Zhuo jiao xin 52) were selected and planted in Guizhou, Yunnan, Chongqing, Shaanxi and Xinjian Provinces. In
order to provide reference for the selection of pepper varieties in different regions, principal component analysis and cluster
analysis were employed to evaluate the suitability of each pepper variety for its region by determining the peppers'
nutritional quality, such as capsaicin, reducing sugar, amino acids, crude fibre, crude fat, capsaicin. The study revealed that
significant variations presented in pepper quality across different producing areas and the coefficient of variation ranged
from 5.79% to 50.29%. Among them, capsaicin content varied the most with origin. Notably, the average coefficient of
variation was 41.94% for capsaicin and was about 8% for crude fiber and amino acids. The comprehensive evaluation of La
yan 101 variety was the highest, then Zhuo jiao xin 52 was the second by principal component analysis. Meanwhile, all
three varieties showed higher quality scores when planted in Guizhou Province compared to other four regions. In
summary, peppers quality varied significantly among different regions and La yan 101 planted in Guizhou demonstrated the
best quality performance. Thus we concluded that these peppers planted in Guizhou Province had quality advantages to
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other four provinces.
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Fig.1 Difference of capsanthin content in different pepper
varieties from different producing areas
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varieties from different producing areas
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Fig.4 Difference of crude fiber content in different pepper
varieties from different producing areas
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Table 2 Differences in the spiciness of different varieties of peppers from different producing areas

i 7 I (g/kg) ZEHHE (g/kg) BRI (g/kg) SHU BREE
vl 0.96+0.16* 2.13+0.5248 3.43+0.76"" 52903 353
=M 0.65+0.10° 1.60+0.04° 2.50+0.075¢ 38571 257
36 EIN 0.80+0.01*" 2.50+0.10* 3.67+0.12* 56557 377
i 1.04+0.05* 0.65+0.06° 1.88+0.03° 28992 193
B 0.84+0.09"% 0.50+0.12¢ 1.49+0.23° 22956 153
SN 1.44+0.08" 3.16£0.13* 5.11+0.22% 78829 526
= 0.95+0.09¢ 2.85+0.158 4.23+0.26" 65187 435
101 IS 1.00£0.04¢ 2.81+0.128 4.24+0.17° 65307 435
By 1.12+0.02¢ 0.70£0.03¢ 2.03+0.05° 31248 208
st 1.69+0.18* 0.90+0.01¢ 2.88+0.18¢ 44339 296
M 1.5120.14" 2.36:0.19*® 4.29+0.36"® 66226 442
=M 1.53+0.04" 3.12+0.11* 5.17+0.15" 79726 532
SLHHTS2 HIK 0.66+0.19¢ 2.35+0.984° 3.34+1.30%° 51569 344
(il 1.40+0.11° 1.04+0.03¢ 2.70+0.15° 41703 278
i 2.20+0.50" 1.45+0.235¢ 4.05+0.80"" 62498 417
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Fig.6  Principal component analysis load diagram
o R 22 TTHRARIAF 82.64%, UEHTX — A~
83 REABAR IR Al B
# 4 Ry FE T I BAT R, S5 6 AN 4 mf
N, B — TS TR R TR AR IS L R

F 3 AR AR R A S AR

Table 3 Coefficient of variation of the quality of different pepper varieties in different producing areas

Al ST M S R (%)

;
A LT S I HUEN; WLF 4 otz CEURIE RN
IRH6 22.18+4.15 20.14+4.54 5.79+0.33 21.96+6.10 9.43+0.86 50.29+21.83 27.46+7.50 40.68+15.25
BF101 18.114+3.28 7.09+0.50 9.54+0.97 10.96+1.32 8.26+0.69 41.13+£18.68 26.88+6.22 34.74+12.96
ﬁ*ff‘(%ﬁﬁz 27.19+7.15 30.23+10.22 8.92+0.74 16.55+2.82 6.35+0.37 34.41+11.65 34.12+14.95 29.1849.02
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Table 4 Rotated composition matrix of each

quality index
T %! 52 A3
HMLLER 0.446 0.557 0.529
W -0.062 -0.418 0.869
HIER 0.791 -0.261 0.237
bichilEin 0.459 —0.683 -0.06
bitEa i 0.102 0.859 0.091
LS 0.921 -0.139 -0.185
AR 0.85 0.33 —0.04
AR I T 0.971 0.006 -0.152
FHIE(E 3.562 1.887 1.163
BB 5Tk (%) 44.53 68.11 82.64

MUER | AR HORER RV SR, P mVE A, 2 (85
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S R 2 R, 2R {E 0.869,
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