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Abstract: Objective To conduct a comparative analysis of the quality of three-year-old Panax notoginseng from different producing
areas in Yunnan province, and to provide a scientific basis for quality evaluation of P. notoginseng grown in high-altitude areas.
Methods This study conducts a comprehensive evaluation by measuring and analyzing pesticide residues, heavy metal contents, ash
contents, leachate contents and saponin contents of three-year-old P. notoginseng from nine producing areas in Yunnan province

(Jianshui of Honghe, Shidian of Baoshan, Hongta of Yuxi, Menghai of Banna, Yanshan in Wenshan, Lufeng in Chuxiong, Zhanyi in
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Qujing, Xundian in Kunming and Binchuan in Dali), with the altitudes spanning from 1 475 m to 2 615 m. Results None of the 33
pesticide residues specified in the Pharmacopoeia of the People's Republic of China (2020 Edition, ChP) were detected in P,
notoginseng from all producing areas. However, pesticide residues such as difenoconazole, myclobutanil, enestrobur, mesotrione,
diniconazole and other pesticides were detected in medium-altitude regions like Menghai of Banna and Shidian of Baoshan, but the
levels did not exceed limits specified inGB 23200.113-2018 National Food Safety Standard. The contents of heavy metals (cadmium,
mercury, lead, copper and arsenic) in P. notoginseng from all producing areas were far below the limits specified by ChP, and the
contents of cadmium and lead in P. notoginseng in the high-altitude producing areas of Lufeng of Chuxiong, Zhanyi of Qujing and
Binchuan of Dali were relatively lower. The ash content in P. notoginseng from all producing areas was below the 6% limit specified
by ChP, which there was a positive correlation between the altitude of production areas and the ash content of P. notoginseng. The
leachate content of P. notoginseng from all production areas exceeded the 16% stipulated in ChP, the highest leachate content was
found in the traditional genuine producing area (Wenshan), while the lowest was in the medium-altitude production areas (Hongta of
Yuxi and Menghai of Banna). The contents of monomer saponin and total saponins in P. notoginseng from the high-altitude producing
areas like Lufeng of Chuxiong, Zhanyi of Qujing, and Xundian of Kunming were significantly higher than from the medium-altitude
producing areas like Jianshui of Honghe, Shidian of Baoshan, Hongta of Yuxi, and Menghai of Banna. the percentage of
notoginsenoside Ri, ginsenoside Rg1 and ginsenoside Rbiin P. notoginseng from all producing areas was higher than 5% as specified
in the ChP, with that from high-altitude areas being higher than that from medium-altitude areas. Conclusion P. notoginseng in high-

altitude production areas has low pesticide residue, high ash and leachate content, and high accumulation of the active ingredient

saponin . Therefore, cultivating P. notoginseng at high altitudes is conducive to improving the quality of the medicinal herbs.
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Table 1 Information of sampling sites in Yunnan province
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Table 2 Pesticide residues detected in different producing areas
- JR i $/ (mgkg™)
IRBEHIIAME  IEBEREIE AR i b Ji5 B i e 75 P g 7 b IR
ARCIE=:9] 0.03 0.03
P Ll it 0.04 0.04
RRAE 0.03 0.03
hi 2 Bl it 0.03 0.04 0.02 0.04 0.01 0.03 0.03 0.01
SC AL 0.03 0.03
MR 0.04 0.04
ity vt A 0.04 0.03
ELBA - 0.03 0.04
Kz 0.04 0.10 0.01
PR & & 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
#x3 TREFXEEREER
Table 3 Heavy metals in different producing areas
FEHb - - R B/ (mg kg ™) i
i) K il i fiif
ARGIE=:YIN 0.45 0.02 2.13 470 0.10
£ Lt ) 0.21 0.01 0.19 2.45 0.19
B AR 0.41 0.02 233 492 1.10
[perpikiss 0.05 0.01 0.39 11.43 0.77
ST L 0.19 0.01 0.17 3.26 0.22
EHERE 0.11 0.01 0.19 2.16 0.1
s vk 2 0.25 0.01 0.13 3.55 0.19
B - 0.53 0.02 2.45 5.12 1.56
KEE) 0.07 0.01 0.55 6.63 0.31
e = 1.00 0.20 5.00 20.00 2.00
33 TRERM=ZtERSE=EHIFI
9 MR =LKy HESICT ChEZ ) 6
2020 ERRHIHLE (6% MRIEAF =X K5 & 5 £ s b b ¢ ad
LB, BRI LR R, K E 2 EmaAall e
4.2%, AEGEEH =X S L L =B RS S ﬂﬂﬂ ﬂ ﬂ
%, 7923% (F2). X g T TS g
34 FRFREZ-AKRREITE EETSEEZECL D
§ % H 2 X882 r K

TEAF= X = ERKIEER ST (h
[E255) 2020 SERRANERT 16%, HAES R X SR
=LAt MR (26%), HIEZE X =1
K (17%) (B 3). Bz, gt~ Xs0ih =t
KRR Y& B T A X =, RHF
il RIS R X =B KIE R & &
e T BRI MRS i X
35 FR~AREZEEREFS=FN

AFFEX A =B TR RFEREER (R4,

ARFEFRREREE, P<0.05, THEMFE.

Different letters showed significant difference, P <0.05, same as below.

B2 AEFRESEESLE
Fig.2 Percentage of ash content in different producing areas
B 4. 50, REIF. RBEERE. ddihoh & e
P X =B =LEH R WEERE R THi™
X (R4). BYITm. R, mhofih s e
X =B =LEH Rg &R &2 & T4
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Table 4 Saponin contents of . notoginseng from different producing areas

KAEH =HBF R/% N3 BFRg/% N2 21 Re/% AN B Rb1/% A2 BFRAI%
ARTIFE Y\ 1.0340.05 cd 2.03+0.11b 0.24+0.01¢ 1.88+0.10d 0.21+0.01¢
FR 1L it ) 1.25+0.01 be 2.13+0.02b 1.25+0.01a 2.14+0.02¢ 0.22+0.01¢c
RRaE 0.85+0.03 d 1.99+0.03 be 0.23+0.01¢c 2.60+0.04 be 0.27+0.01b
iR 4 ish it 1.02+0.01 cd 1.88+0.03 ¢ 0.37+0.11¢ 1.914+0.04 cd 0.18+0.01d
SR L 1.11+0.01c¢c 1.96+0.02 be 0.18+0.01d 1.86+0.02 d 0.22+0.01¢
iy ES 1.92+0.06 ab 2.92+0.06a 0.52+0.02b 2.85+0.06 b 0.25+0.01b
b 35 v 2 1.18+0.04 ¢ 2.65+0.05 ab 0.31+£0.01¢ 3.02+0.07a 0.35+0.01a
BT 4 2.11+0.48a 2.93+0.36 a 0.30+0.04c 2.22+0.08¢ 0.21+0.04c
K| 1.25+0.02 be 1.67+0.09d 0.704+0.06 b 1.7740.02 d 0.18+0.01d

F—SIANRF LR ZRESE (P<0.05),

Different letters in the same column indicate significant differences (P < 0.05).
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Fig. 6 Cluster analysis of various parameters of P. notoginseng from different producing areas
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