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Fig. 2 Secondary derivative spectra of A. venetum samples from different regions (S1—S17)



%3 LTS -

H PRUNNSE - T WU AR A0 A vk 00T 58 B A RREL AP i R e AT Y 761

2.4 BESH

A L7 HE T A R 245 B4 1 IR R 0 O B0 A SPSS 21, 0 Gl
SRR, SR S B (AL D 3 LA BE B F-JF (SED) 2
MEEHAT R M, W 3, 25K FW, S9 5 S14, 82 5
S10, S3 5 S8, S12 5 SI3 e Ry —2, BLHIX L2 N
o T A A A MR B O 15 B, R 2581 43y Uk
25, BIFE 1 615 em™ ' A AT MR U W ) 25 6 S — 2, FE 1 646
em” AR RIS R 25 R g —25, 1 646 AT 1 615 cm AL A
W T B 25 6 ST o — 2%, #E 2 962 cm ™ A ME A IR Y 25 44
S5 N —2 s MERFCHER S 20 I, a2 4o S5 ORI A 25
MBI, R R SHE RAEE R — 80 BB U e
i TRAE — . T B S 4O 11 2 4 =2 TR Ak 2 B A 1 b 2
MEEW LR,

T
|

B3 FAEFMFARGEMBLEINER
Fig. 3 Cluster analysis results of A. venetum

samples from different regions

2.5 EvHEBEERMTRIEEZRIEIRFT
2.5.1 ZEAMEW T &

Xof T 2 W WSO o S 2 P A I O R R 2 ML /D T
21 W 5 AR AR 20 =2 18] P S 2 25 . R T A R — 2 3
AU, 1102, 1102, 1 102, 1 103, 1 102, 1 101, 1 104,
1104, 1103, 1 104, 1 103, 1 104, 1 103, 1 103, 1 103,
1 103F011 102 em ™'y XAWEEHWEH 1103 em 'y AN
RPN ZE N 2 em 5 LR W HIT IS AR S8 4 05 1 1 34 B BUIE 43
B 1202 F1 1 068 e, 55 IS AH 4B 41 A 7 24 B A
2557 02 99 A1 35 em ', WK TH N B RBEZE 2 eom ',
A T T 2 0 R A U
2.5.2  F kMo b 4R B ik kR M R A TS R AR

A% 53

RAEILGERAK P=N, /N, X100% (HH N, HILAH
VR, Na R ahSr B0 fs g R A P =n, /N, X100% ,
Py =mn, /N, X100 % (GLrf o, Bl my, 53 50 K B3 a Al b opE
TG W A7 AE W AR F A W B0 T 5D AN Gk s S S 3 i
AR T CIESL A7) W 08T 3 57 S [\ 77 i % A bR 24 #1410 4h
Stk A8 SRS BUAR IR 2 M1 75 )G . ARG LA W3R P A 50
P, P, RN XUHEAR T F 45 5T AR T L4 R 43
AT S BT 245 4 [ S ) 2

A #H S2:S10(100; 0,0), S3:S8(100; 0,0), S9: Sl4
(1003 0,0), S12,:S13(100; 0,0)

B4l S1:511(94.9; 21.4,7.1), S1,S15 S16(88.9; 6. 3,
6.3), S2:S6 S9 S14(87.5; 7.1,7.1), S2:S16(87.5; 0,
14.3), S3.S12 S13(87.5; 0,14.3), S5:56(88. 2; 13.3,0),
S6:S5 S16(88.2; 0,13.3), S6:52 S9 S10 S14(87.5; 7.1,
7.1), S7:S15(94.1; 0,6.3), S7.:S12 S13(88.2; 6.7,6.7),
S8:S11 S13(93.3; 0,7.1), S8:S12(87.5; 0,14.3), S9:S16
(88.2; 0,13.3), S9:52 S6 S10 S11(87.5; 7.1,7.1), S10;
S16(88.2; 0,13.3), S10:S6 S9 S14(87.5; 7.1,7.1), S11;
S12 S13(93.8; 0,6.7), S11:S15 S16(88.2; 0,13.3), Sl1;
S9 S14(87.5; 7.1,7.1), S12:S15 S16 (94. 15 0,6.3), SI2;
S11(93.8; 6.7,0), S12:S7(88.2; 6.7,6.7), S12:S3 S8
(87.5,14.3,0), S13,S15 SI16(94.1; 0, 6.3), S13; SI1
(93.8; 6.7,0), S13:S8(93.3; 7.1,0), S13:S7(88.2; 6.7,
6.7), S13:S3(87.5,14.3,0), S14:S2 S6 S10 S11(87.5;
7.1,7.1), S15.S7 S12 S13(94.1; 6.3,0), S15; Sl S16
(88.9; 6.3,6.3), S15,S11(88.2; 13.3,0), S16,S12 SI3
(94.1; 6.3,0), S16:S1 S15(88.9; 6.3,6.3), S16:56 S9 S10
S11(88.2; 13.3,0), S16:52(87.5; 14.3,0)

C 4l S11:83(61.9; 53.8,7.7), S11:S17(66.7; 7.1,
42.9), S5.S3 S8(63.2; 41.7, 16.7)

Hor S1,S11(94. 95 21.4,7. 1) 3277 S1 A1 S11 fig L4 g
A 9490, ST AN F A e (g FE LA i R (A R0 %)
21, 4%, S11 AR F A W R AE LW R R 7.1, S2:
S6 S9 S14(87.5; 7.1,7. DR S2 55 S6, S9 Al S14 43 5l it
BRI AR R 77.8%, S1 A FIER N 7.1%, S6,
S9 NS4 A HIHE BRI AE BRI 7. 1% . £ A 4l
S2.S10, S3:S8, S9:S14 1 S12.S13 ¥ 34 R K 100%,
Uk B 25 01 P95 8 8 B — 3. B 417 41 LA g SR A R
i C 4LF5 28 e 3k 53. 8%, 43 Hrik MR F B H B B 1Y
72 S

3 45 ®©

SRS T BTSR[] 77 B A R 25 B i A SO 3 . L A 2
FELAN GG IEIE | WAL . —HELLAMEIE S 5 8o
B 5 AR GE & - ARAF A [R] 7™ o 2 A JBR 25 B4 09 Ak~ B o) S5 40 15
B UEWTZSE Ry AR G B M B B AT . AR SR BT R
B £L A0 1 125 1A A8 SR A0, AG 0t VRO AH 2 38 v B AR T A 2
(B3R B 1o 5 SO B R B AR 2D AP Ot T AR O R BB 5
B 2Z 18] (AR RIS 7 e 2 A 245 2R 349 6 WD AR ) 7= 3t 2 7 R 24
B EAT —E MAR LR o SR 2 T b fs ORI AR JBE R 9 245 464 2R
H—2e, HiR SRR BB AT U AR A0 S g AU A
JF 935 53 3 AR A8 R AL 22 S A 7 A TR X 45 245 67 [l 119 56 R
PEATERARIE A . ZLAMOETE A OC R B M 23R 5 20 A0 XUEE A
Je 50 43 Bt 45 AR AN SE RN EDAIE . T Sy 4> J5 BT 56 2 A IRR 24 6 T
I AR @RS



762 DG 2 5 G 4 T 55 42 &

References

[ 1] Chinese Pharmacopoeia Commission( [E 524 #iLZ 51 45). Pharmacopoeia of the People’s Republic of China(Hrfe A B AL F1[E 25 #) . Bei-
jing: China Medical Science and Technology Press(Jt. 5t [ B 25 B35 H ikt . 2020, 220.

[ 2] Claudia Dadea, Hana Dejmkova, Matteo Scampicchio, et al. Monatshefte fiir Chemie-Chemical Monthly, 2019, 150(3); 451.

[ 3] Huang Szu-ping, Ho Tzu-ming. Yang Chih-wen, et al. Nutrients, 2017, 9(9): 948.

[47] QIN Mei-song, YU Hao, ZHANG Xiao-lin, et al. (ZZEH#F5. fir ¥, K244k, %), Traditional Chinese Drug Research and Clinical Phar-
macology (H 2581 25 51l K25 3D . 2021, 31(5) . 576.

[ 5] Zhang Wei, Dong Zheng, Chang Xiujuan, et al. Journal of Physiology and Biochemistry, 2018, 74(2); 301.

[ 6] The Editorial Committee of Flora Reipublicae Popularis Sinicae(H [E R} 2 B b E 4 ) 5 V9 Z 43 ). Flora of China(H [E A4 ). Beijing:
Science Press(Jb 5t . Bh2# kL), 1977, 157.

[ 771 JIN Yan-ping, ZHAO Zheng-bo, CHEN Xiao-yan (4 #&F, # 1FE %, #/N#E). Anhui Agricultural Science Bulletin (2 #4¢ 2% i %) »
2014, 20(9): 59.

[ 8] YANG Jian-xin, LI Feng, LI Mu-chun(ig iy, 25 W%, 25 4). Shandong Journal of Traditional Chinese Medicine (Il 4% H BEE 42 &) »
2017, 36(9) . 798.

[ 9] CHEN Shuai, WANG Liang, QI Rong-rong, et al(JE ., £ =, 5484, %). Chinese Traditional Patent Medicine(H1 i 2%5), 2020,
42(12) . 3211.

[10] LI Shi-wen-mei, TAO Ai-en, ZHAO Fei-ya. et al (K CHf, PIZ B, #& K, ). Chinese Traditional and Herbal Drugs(Hhp#2%),
2019, 50(12) . 2983.

[11] GU Zhi-rong, MA Tian-xiang, SUN Lan-ping, et al(JiE 5, KM, PRI, 4. Chinese Journal of Experimental Traditional Medical
Formulae(+h [{ 525075 5 247 %) » 2019, 25(22) : 159.

[12] WANG Qin-qin, SHEN Tao, ZUO Zhi-tian, et al(E2E3E, b ., £ K, Z). China Journal of Chinese Materia Medica( H [E H1 24 4%
), 2018, 43(6): 1162.

[13] SUN Su-gin, ZHOU Qun, QIN Zhu(FNZEZE, JH . & 47). Atlas of Two-Dimensional Correlation Infrared Spectroscopy for Tradi-
tional Chinese Medicine Identification(H1 24 — 4k A 3¢ 21 #h 5t 3% % =& K1 4£). Beijing: Chemical Industry Press(dt 5. fb 2% Tolk i i 4t) .
2003. 187.

[14] ZHANG Bin, XIAO Xiao, HAN Yun-jiao, et al(3k #, B %, 8245, %), Inorganic Chemicals Industry (FEHLEE T oK) . 2021, 53
(1): 97.

[15] ZHANG Chun-hui, LIU Xi-jing, ZHANG Rong, et al (3¢ F M, X450, 3 %, Z45). Chinese Journal of Applied Chemistry (W {2
2021, 38(3): 271.

[16] SI Yu-rou, GAO Yun, XIE Mei-ying, et al(G i ZZ. & #, ¥, %). Chemical Reagents(fk2#iF]), 2021, 43(2); 210.

[17] LI Wen-xia, WANG Xiu-zhen, PEI Yuan-yuan, et al(ZEE, FHE, HEFEE, 4. Asia-Pacific Traditional Medicine (. K& 4 B 2) ,
2020, 16(12) . 36.

[18] YANG Xin-zhou(##iJfl). Chinese Journal of Experimental Traditional Medical Formulae(Ht [ 528 77 #2444 ) » 2016, 22(20) ; 43.



% 3 SRS « A2 BRI « AT LR A 573 00 7987 2 15 BR.LL 516 S0P 5¢ 763

Study on Infrared Spectrum Fingerprint of Apocynumvenetum L. in
Xinjiang Based on Double Index Analysis
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ZHAO Ya-qin®
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Abstract A pocynum venetum 1.. was a commonly used medicinal material in Xinjiang, mainly used for hepatic yang vertigo,
palpitation and insomnia, oedema and oliourine, and it also had a good therapeutic effect on hypertension and depression. In
order to ensure safety and stability of clinical medication, four traditional identification methods and modern chromatographic and
spectral techniques were commonly used to identify the quality differences of Chinese medicinal materials. In this study, 17
batches of A. wvenetum collected from different regions in Xinjiang were analyzed by Fourier transform infrared spectroscopy
(FTIR ). The range of infrared spectrum was 4 000 ~400 cm ', the range of secondary derivative spectra was 1 800~ 600
em ', After obtaining these fingerprints, the correlation coefficients were calculated by using the fingerprint spectrum (1 800~
400 cm ') with dense spectral bands. Then, the infrared fingerprints of A. wvenetum from different habitats were classified and
compared by combining the infrared spectral absorption peak system clustering, the common peak rate and the variation peak rate
double index sequence analysis. The results showed that the infrared spectra of A. wenetum from different regions in Xinjiang
were similar in shape and position of peaks, and all of them had absorption in wavenumber of 3 336, 2 920, 1 443, 1 375,
1247, 1103, 1070, 833 and 601 cm '. There were characteristic and strong peaks at 1 103, 1 070 and 1 656~1 609 cm '.
And the COj~ vibration peaks in 892 and 717 cm ™' only appeared in S4 from Karamay Dushanzi Districtand S5 in Wusu Ganjiahu
nature reserve, which was related to the high degree of soil salinization. Except S5, the correlation coefficient of the other 16
batches of medicinal materials was higher than 0. 960, indicating that A. wvenetum from different origins had a certain similarities.
It was found that the peaks of the second derivative spectra were similar, but the number of peaks increases obviously in the
range of 1 444~1 738 and 833~1 030 ecm '. SPSS 21. 0 software was used to conduct cluster analysis with the absorption wave
number of each medicinal material as the variable. S9 and S14, S2 and S10, S3 and S8, S12 and S13 were first clustered into one

class; when the Euclidean distance was 15, the medicinal materials were divided into four categories: the medicinal materials

1 1

with absorption peaks at 1 615 cm ™', the medicinal materials with absorption peaks at 1 646 cm ', S1 with absorption peaks at

!in all materials. When the European distance was 20,

1646 and 1 615 ecm™ ', and only S5 with absorption peaks at 2 962 cm™
the medicinal materials were divided into S5 and other medicinal materials. The results of the double index sequence method
showed that the common peak ratios of S9:S14, S2:S10, S3:S8 and S12:S13 were 100% , and the common peak ratios of A.
venetum were —=61.1%, and the variation peak ratios were <C53.8%, it was considered that there was no obvious origin
difference. The results of correlation coefficient analysis, cluster analysis and double index sequence analysis was complementary
and verified, it indicated that these methods were reliable and effective, which can analyze and evaluate the A. wvenetum samples

from different perspectives to provide a reference for ensuring the stability and controllability of medicinal materials.

Keywords A pocynumvenetum L. ; Fourier transform infrared spectral fingerprint; Correlation coefficient; Cluster analysis;

Double index sequence analysis
(Received Feb. 16, 2021; accepted Apr. 30, 2021)

% Corresponding author





