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Discrimination and Analysis of Geographical Origin of Amomum villosum

Based on Stable Isotope Ratio
/ZHONG Huwi-Yi, @ HUANG Hai—Bo, CHEN Yu-E, QIN Ting—Hong
(School of Chinese Herbal Medicine, Guangzhou University of Chinese Medicine, Guangzhou 510006 Guangdong, China)
Abstract: Objective To measure the stable isotope ratio of Amomum villosum from different habitats, and to
explore its regional characteristics and possibility of geographic origin. Methods An isotope ratio—mass spectrometry

was used to measure the stable isotope ratio of Amomum villosum, and combined with orthogonal partial least
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squares discrimination analysis (OPLS—DA) to preliminarily distinguish the 3 provinces such as Guangdong,
Guangxi and Yunnan, and 4 regional representative habitats such as Yangchun, Chongzuo, Xishuangbanna and
Wenshan to screen out the significant elements, and then linear discrimination analysis (LDA) was used to
establish the discrimination models of Amomum villosum. Results The values of 8" C. 8D. 8" N in Amomum
villosum from different habitats were different, and showed a specific character of geographic origin, among which
3" C and 8D were significantly different isotopes. The correct discrimination rate of the established LDA model was
76.9% for the Amomum villosum samples from Guangdong, Guangxi and Yunnan, and 89.7% for the samples
from 4 representative regions. Conclusion Determination of stable isotope ratio combined with multivariate

statistical method applied is effective for tracing the geographic origin of Amomum villosum, which is of certain

feasibility and application value.

Keywords: Amomum villosum; geographic oringin; stable isotope; multivariate statistical method
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F1 MEEUHERSHERSE
Table 1 The information of Amomum villosum habitats

P REMIR FEs A E (1) ZH EPBRARCC) TR (mm)
IR TRIAE 7 111°16" ~ 112°09'E 21°50" ~ 22°41'N 223 2116.0
JAREH 1 110°40" ~ 111°40'E 22°11" ~22°42'N 226 18162
JTAREER 2 111°21" ~ 112°52E 22°47" ~ 24°24'N 21.2 1650.0
IV TR T 3 107°19" ~ 109°38'E 22°12" ~ 24°32'N 21.6 1304.2
TS 8 106°33" ~ 108°06'E 21°36" ~ 23°22'N 21.2 1200.0
IETEREN 1 104°28" ~ 107°54'E 22°51" ~ 25°07'N 22.0 1 .000.0
PN =FCl 7 103°35" ~ 106°12'E 22°40" ~ 24°48'N 19.0 779.0
P EART 1 101°47" ~ 104°16'E 22°26" ~ 24°45'N 16.3 2026.5
2 P AN 7 99°55’ ~ 101°50'E 21°10" ~ 22°40'N 20.5 13245
BTER 2 97°31' ~ 98°43'E 23°50" ~ 25°20'N 19.2 1550.0
et 39

E1 MREWMERRES
Figure 1 The locations of collecting Amomum villosum

samples
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Table 2 Determination results of C, N, H stable F':ﬂﬁiﬁ’/ﬁ‘ﬁj\éﬂ, ﬁ\g”%ﬁ}'g EH% . TLE%E L=
isotopes of Amomum villosum BTSN . 2 R ST L3 4 A4S P AR S SRC
Eies r?ﬁgﬁ 8¢ N 8D "N, 8D HLAHHEATE FAHT. 4= K I I
1 K -26.75 0.69  -45.75
|13 AN - M . :
5 [ 9729 046 4783 #h3"C fg I F=31.35%0 ~ =25.94%0 Z [f], S:FEHHXT
3 [ EE -27.25 041  -52.13 ZoAk, SCIAERTE S, SUNEA T-1.02%0 ~ 2.93%0
4 IR -27.93 224 -54.15 ZIa], S2AEARXTE AL, VORI 4L, SDE
: ;ggi 2814 004 AS6E AT 68 7600 ~ —45.64%02 ], P RLARANAINS 2%
6 % -26.77 0.88  -55.39
; PR ason oo —aras 16 WUEHIRTASE. SURZRIZE -5, |
8 I HRIEE -30.92 131 -54.43 2.3 EXwmE/DIFREFIRSHT OWERK2 ~ 55
9 " ARHEPR -31.41  -047  -54.69 g, TR 38 0 B PHERDRE S 8°C. 8PN,

10 fhzﬁﬁf& —3L19 020  -56.82 OD M w HUAHAFAE —E M ZE S . N T b ah R
b e TRE T RS grmEw e, RS, R
13 TV -2845 063  -56.40 P53 HT OPLS-DA, Al s/ 2 N 22 5, e 1 i
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15 SR —31.35 —0.10 —1.60 g, A8 AUEE T 2 P HE Y (variable importancein
16 I -30.84 176 -49.08 L . o g U TR 9 7 22
17 )RS A -30.18  0.16  -53.57 projection,  VIP) {E 4 {1y 22 AR 22 53 T 3R L 4%
18 It -3029 241  -63.16 FEPR" VIPEBOK, B EARFAE G I BH A
19 PR T -3073 040  -53.23 FER 22 SR i 2, H Rl VIPERT 1
20 PURRT 2850 190 62660 gg sk deRORI g TR AS e, Hodr, VIP AT
2 T B OB SR A B SRR
23 ZREE -30.13  -2.61  -50.16 PFE A D AT R AR s 341,
24 PNELEYA -25.44 238  —65.48 JH8RC. 3N, 8D X 34 [alvi Z HAE 4T 1E 38 M e
25 4{:&121@& -2624  -0.59  -65.55 SN T AT . OPLS-DA #3443 L 2. %%
S e SR B3 T AR O T e e N
28 ZEVERSY  -2836 293 —65.33 mSTR. aEBAES, AR, 34
29 ZEPINARAY  -2898 186 -68.66 BRI FEAL R VIPE LR 6, VIPEKT 1K)
30 = A P XU -27.16 2.52 -61.67 A2, 8D 8°C KTk A R, Hrh sDARIC
31 “RVERURS  -27.48 1.2 -60.34 gl R R DA AR .
32 ZHPIAEA 2932 103 —62.17 L T TURRAZ B, LTI 2 A3 5 A o
33 ZHE I -27.07 089  -61.53
34 pacp el -27.19 0.86  -59.10 Fx4 3INAMASFERC. N, HIRER M E#IASiTE
35 p el -26.78 152 -61.86 Table 4 Description of statistics of C, N, H stable
36 BNl ~26.96 0.42 -59.20 isotopes of Amomum villosum from 3 provinces
37 ZHE I -27.28 074  -59.69 — — — —
38 AR 2668  -0.03  —62.17 Rt s o ROV M xes o 2
39 LBl 2684 102 -5847 ) ) (o) W) A
§°C IR 10 -25.94 -31.41 -2836+2.04 -0.07
£3 K WHBST P12 -27.15 -3135 -29.56+ 127 -0.04
o - ZM 17 -2544 -30.13 -27.44+125 -0.05
Table 3 Statistical results of K—W test SN s 10 2od 047 044087 201
2 K-W k% R 12 241 -055  0.60+094 155
Ry H M =M 17 293 261 104132 126
d"C 10.118 2 0.006 3D &R 10 —45.64 -56.82 -51.41+433 -0.08
85N 4.451 2 0.108 PPE 12 -49.08 -63.16 -55.14+5.09 —-0.09
D 17.309 2 0.000 Z8 17 -50.16 -68.76 -61.62+4.48 -0.07
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Table 5 Description of statistics of C, N, H stable isotopes of Amomum villosum from 4 representative habitats

[FIfr % el AZH() e HKAE (%0) 5/ IMHE (%0) x % 5(%o0) 5 RAL

3°C I RE=5 7 -25.94 -28.14 -27.15 £0.75 -0.03
IS 8 -28.06 -31.35 -29.89 + 1.36 -0.05
Z R PO RURZN 7 -25.95 -29.32 -27.99 + 1.19 -0.04
pap el 7 -26.68 -27.28 -26.97 +0.22 -0.01

3N I RAE 7 2.24 -0.46 0.47 +0.93 1.97
JVRSEA 8 241 -0.55 0.30 + 1.02 3.44
7 g VAU A 7 2.93 -1.02 1.87 +0.73 0.39
Fp el 7 1.52 -0.03 0.77 + 0.48 0.63

3D JTR A 7 —45.64 -55.39 -49.73 + 4.08 -0.08
SRR 8 -49.08 -63.16 -54.21 +4.43 -0.08
2 PR AN 7 -57.44 -68.76 —63.48 = 4.27 -0.07
Z“HECI 7 -58.47 -62.17 -60.29 + 1.52 -0.03
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Table 6 The VIP values of Amomum villosum samples
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R2X[11 = 0.609 R2x[21 = 0.13 Ellipse: Hotellina's T2 (95%)
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Figure 2 OPLS-DA scores of Amomum villosum from
Guangdong, Guangxiand Yunnan

1.00048 * t[1]
R2X[1] = 0.673 R2X[2] = 0.151
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Figure 3 OPLS-DA scores of Amomum villosum from

Ellipse: Hotelling's T2 (95%)

Yangchun, Chongzuo, Xishuangbanna and Wenshan
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Table 7 Discrimination results of the stable isotopes of
Amomum villosum from Guangdong, Guangxi

and Yunnan
o T2 AR R A5 B _ (%)
IR IV =M
[ 70.0 30.0 0.0 100.0
S 16.6 66.7 16.7 100.0
P 0.0 11.8 88.2 100.0

W BB 76.9% 1 JFGR T 0 At T T2
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Table 8 Discrimination results of stable isotopes of
Amomum villosum from Yangchun, Chongzuo,
Xishuangbanna and Wenshan
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