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Identification of Rhodiola quadrifida and Rhodiola crenulata based on NMR
fingerprint and chemical pattern recognition method

LI Tao, SU Chen, LI Li-xin, LI Chong, SI Meng-xin
West China School of Pharmacy, Sichuan University, Chengdu 610041, China

Abstract: Objective A method for classification and identification of Rhodiola quadrifida and Rhodiola crenulata was established
based on nuclear magnetic resonance *H-NMR fingerprints-chemical pattern recognition technique. Methods Using high resolution
(600 MHz) NMR fingerprints pattern technique, the total component information *H-NMR fingerprint of R. quadrifida and R.
crenulata was determinated, combined with the similarity analysis, hierarchical cluster analysis, principal component analysis (PCA),
and partial least squares discriminant analysis (PLS-DA) methods for chemical pattern recognition analysis. Results *H-NMR
fingerprints techniques combined with chemical pattern recognition analysis was an effective method to discriminate and identify R.
quadrifida and R. crenulata. The difference of the *H-NMR fingerprint of R. quadrifida and R. crenulata was obvious, which truly and
comprehensively reflected the characteristic components and internal qualities of Rhodiola. The main different components of R.
quadrifida and R. crenulata were terpenoids and flavonoids, in particular, crenulatin of the terpenoid was a characteristic ingredient in
the identification of R. quadrifida and R. crenulata, which can be used as the identification and classification index of R. quadrifida and
R. crenulata. Conclusion *H-NMR fingerprints techniques combined with chemical pattern recognition analysis method is an
effective method for classification and identification of Rhodiola, which lays the foundation for variety identification and quality
evaluation of medicinal plants of Rhodiola.

Key words: Rhodiola quadrifida (Pall.) Fisch. et Mey.; Rhodiola crenulata (Hook. f. et Thoms.) H. Ohba; *H-NMR; chemical pattern
recognition; hierarchical cluster analysis; partial least squares discriminant analysis; principal component analysis
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Fig. 1 '"H-NMR spectra of R. quadrifida (A) and R. crenulata (B)
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Table 2 Results of coefficients of cosine and correlation of R. quadrifida and R. crenulata (C1 as control sample)

e TR Jef AR TEIE PS54 TR e ERCA e LIPS %
Cl — — Q1 0.472 0.348
C2 0.987 0.985 Q2 0.711 0.638
C3 0.990 0.989 Q3 0.376 0.260
c4 0.973 0.969 Q4 0.421 0.300
(& 0.923 0.917 Q5 0.339 0.226
C6 0.961 0.955 Q6 0.392 0.273
C7 0.919 0.915 Q7 0.412 0.295
C8 0.991 0.990 Q8 0.482 0.369
C9 0.956 0.947 Q9 0.704 0.631
C10 0.992 0.992 Q10 0.455 0.329

x3 MRAFRMALLIREMESTER (Q1 AXTER)

Table 3 Results of coefficients of cosine and correlation of R. quadrifida and R. crenulata (Q1 as control sample)

PCA TLLZE "H-NMR &3 i 45 k& 10 2%

FE R Jef AN HI% A% ST S Jef RN HIX R B
Cl 0.473 0.348 Q1 — —
C2 0.496 0.374 Q2 0.825 0.770
C3 0.477 0.363 Q3 0.986 0.988
C4 0.499 0.392 Q4 0.994 0.994
C5 0.405 0.307 Q5 0.966 0.967
C6 0.450 0.337 Q6 0.987 0.987
C7 0.367 0.269 Q7 0.993 0.994
C8 0.527 0.408 Q8 0.981 0.977
C9 0.507 0.400 Q9 0.848 0.802
C10 0.536 0.414 Q10 0.960 0.950
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Fig. 2 Dendrogram of hierarchical cluster analysis of R.

quadprifida and R. crenulata
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Fig.3 Accumulative contribution of PCs by PCA

A SRPELAFR - WRAFKR
20
10
)
= 0 -
-10
_20\
-20 -10 10 20

{[3]

t[1]

%%ﬂﬁTQE%ﬁﬁzmﬁ@%W ToAH B E

o VUL FERFEARREL PCL BEMIEHEX
W M KACLL SR FEAR AR AE PCL 1350 FUE
DX, AN il P 20 355 R 2H PN R o 1) PR A 2 i 0 s
i, (APURL SR KA RMERHE.
PC1/PC3 (& 4-B) FirfEM 445 7 BUR B W,
KA FRFEARLE R X IR T (1144465 (PCI 15
HED W BEUIX AT (312805 (PC3 1840E) E
A IEBUX R, 1 DU ZREAT S R A K FE AR R
X 35 T {1146 bR (PC1 43 43D IF IEZ X (8] A ¢[3]
Aty (PC3 190 ME) MIAEIX A]. 455580, PCA
130 % = B AT B R AE DY 4T St R AR B4 Fe R
FEARZ [BAFAE W R 22 5, UL SRR R AR A e R
7E PC1 A1 PC3 7KF B IX AN i3 . K, PC1
A PC3 JEPIRL S RAKICL R 3R G E N
G RALE, WLIRA PCI/PC2. PCI/PC3 Al
PC1/PC2/PC3 1ENIUZLT 5t R ARIELL 5 R 14
FAUN AR &, IR Se R R TE L R I 2R
Hiw.

TN YA SR FRAELL SR 2R E
B 15 548 PC1 F1 PC3 AT/ HT, mIELE/RH
gl PCA 73R ZERMIMER S TEER B A4
Fr_bs DAL FR IE AR RO 7 01540 1T P 1) IE 24X (]
IREAAE R, (BN UL R AR IR VR R s T
ﬁﬁﬁﬁ T2 7505 4543 B Hh 47 50 X T) RO AR

o PCl MZTEamE (H 6-A) Bor, #Him=
MEEEEﬂ%$&%&5Qm~mm5Lm~
1.48. 6 1.72~1.96. 2.12~2.40. 62.64~2.80. ¢
3.84. 04.72~4.84. 64.92~4.96. 6540, 66.16~

6 = RAELAHR  -TRAFR
14
12:
10 1
8
6
4
0 "ot
20 -
—4
*6:
*8‘:
-10! -
-12L .
-20 -10 0 10 20

t[1]

A-PC1/PC2 B-PC1/PC3

4 MRIAFTRMAELRKI 4 PCA BOHRE
Fig. 4 2D score scatter plot of R. quadrifida and R. crenulata by PCA
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Fig. 6 Loading line plot of PC1 (A) and PC3 (B) by PCA
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Fig. 7 Accumulative contribution of PCs by PLS-DA
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