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Infrared Fingerprint Analysis of Zanthoxylum Based on Sequential

Dual-Indexes and Cluster Analysis Method
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Abstract: It was focused on setting a effective way for tracing the
producing area of Zanthorylum in this study. by using infrared fin-
gerprints. The methods of dual-indexes and cluster had been applied
to analyze the infrared fingerprints so as to investigate similarity of
17 samples. Moreover, the relationship between the producing area
and prime substances in Z. bungeanum Maxim. has been researched
by analyzing second derivative of the infrared fingerprints of Z. bun-
geanum Maxim. The infrared spectras of Zanthoxylum had the
similar characteristic peaks, but there were still some differences in

the number and intensity of the absorption peaks in the range of fin-
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gerprint region 3 500~2 800 cm ™ 'and 1 700~1 000 cm ™~ '. The de-
gree of similarity of 17 samples were accurate when used sequential
analysis of dual-indexes. The peak heights of infrared fingerprints af-
ter reckoned second derivative were used to cluster analysis by SPSS
22.0, and 17 samples were divided into five categories, obviously. In
this study, a simple and convenient method for identification of Zan-
thoxylum was explored.

Zanthoxylum.;  Infrared Dual-Indexes
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Table 1 The origin of 17 samples of Zanthoxylum
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The infrared fingerprints and the second derivative
of the infrared fingerprints of No.5 Z. bungeanum

Maxim.
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Table 2

R 2 REF U LML S i 48 5 B i B WS 4R 51

Dual-index sequential analysis of common and variant peak ratioin infrared fingerprint of

Z. bungeanum Maxim. from different areas

%

il (P3P s Poy) il (P3P Pop) 731 (P3PyasPoy) il (P3P Pop)
71:72 (93.3;6.7,0) 73:710 (81.2;12.5,6.2) 76:78 (93.3;6.7,0) 79:75 (87.5;6.2,6.2)
71:73 (87.5;6.2,6.2) 73:711 (81.2;12.5,6.2) 76:79 (93.3:6.7,0) 79:76 (93.3;6.7,0)
71:74 (81.2;12.5,6.2) 74.71 (81.2;12.5,6.2) 76:710 (93.3;6.7,0) 79:77 (87.5;6.2,6.2)
71.75 (74.6;11.7,11.7) 74:.72 (93.3;6.7,0) 76:.711 (93.3;0,6.7) 79.78 (87.5;6.2,6.2)
71:76 (81.2;12.5,6.2) Z4:73 (93.3;6.7,0) 77.71 (74.6;11.7,11.7) 79:710 (87.5;6.2,6.2)
71.77 (74.6;11.7,11.7) Z4.75 (81.2;6.2,12.5) 77:72 (87.5;0,12.5) 79:711 (87.5;6.2,6.2)
Z1.78 (87.5;6.2,6.2) 74:.76 (93.3;0,6.7) 77:73 (87.5;6.2,6.2) 710.71 (87.5;6.2,6.2)
Z1.79 (93.3;6.7,0) 7477 (81.2;12.5,6.2) Z7:74 (81.2;12.5,6.2) 710:72 (93.3;0,6.7)
71:710 (87.5;6.2,6.2) 74.78 (93.3;0,6.7) 77:75 (87.5;6.2,6.2) 710.73 (81.2;12.5,6.2)
Z1:.711 (87.5;6.2,6.2) 74:79 (81.2;6.2.12.5) 77.76 (81.2;12.5,6.2) 710.74 (93.3;0,6.7)
72:.71 (93.3;0,6.7) 74.710 (93.3;0,6.7) 77.78 (87.5;6.2,6.2) 710:725 (87.5;6.2,6.2)
72:73 (87.5;6.2,6.2) Z4.711 (93.3;0,6.7) Z7:79 (78.6; 0;21.4) 710:76 (93.3;6.7,0)
72.74 (93.3;6.7,0) 75:71 (74.6;11.7,11.7) Z27:710 (87.5;6.2,6.2) 710.27 (93.3;6.7,0)
72.75 (81.2;6.2;12.5) 75:72 (81.2;6.2.,12.5) 77:711 (87.5;6.2,6.2) 710:.78 (100;0,0)
72:76 (86.7;6.7,6.7) 75:73 (87.5;6.2,6.2) 78:71 (87.5;6.2,6.2) 710:729 (87.5;6.2,6.2)
72:.77 (87.5;0,12.5) 75:74 (81.2;6.2,12.5) 78:.72 (93.3;0,6.7) 710.711  (87.5;6.2,6.2)
72.78 (87.5;6.2,6.2) 75:76 (87.5;12.5,0) 78:.73 (81.2;12.5,6.2) Z11.71 (87.5;6.2,6.2)
72.79 (93.3;0,6.7) 75:77 (87.5;6.2,6.2) 78:74 (93.3;0,6.7) Z11:72 (93.3;6.7,0)
72:710 (93.3;0,6.7) 75:78 (87.5;12.5,0) 78:75 (87.5;12.5,0) Z11.73 (78.5;0521.4)
72.711 (93.3;6.7,0) 75:79 (87.5;6.2,6.2) 78:76 (93.3;6.7,0) Z11.74 (93.3;0,6.7)
73:71 (87.5;6.2,6.2) 75.710 (87.5;6.2,6.2) 7877 (87.5;6.2,6.2) Z11.75 (78.6;7.2;14.2)
73:72 (87.5;6.2,6.2) 75:711 (81.2;6.2,12.5) 78:79 (87.5;6.2,6.2) Z11.76 (93.3;0,6.7)
73:74 (93.3;6.7,0) 76:71 (81.2;12.5,6.2) 78:.710 (100;0,0) YARRYA (87.5;6.2,6.2)
73:75 (87.5;6.2,6.2) 76:.72 (87.5;6.2,6.2) 78:.711 (87.5;6.2,6.2) Z11.78 (87.5;6.2,6.2)
73:76 (93.3;6.7,0) 76:73 (93.3;6.7,0) 79:71 (93.3;6.7,0) Z11:.79 (87.5;6.2,6.2)
73:77 (87.5;6.2,6.2) 76:74 (93.3;0,6.7) 79:72 (93.3;0,6.7) Z11.7210  (87.5;6.2,6.2)
73:78 (81.2;12.5,6.2) 76:75 (81.2;12.5,6.2) 79:73 (81.2;12.5.6.2)

73:79 (81.2;12.5,6.2) 76 .77 (81.2;12.5,6.2) 79.74 (81.2;6.2.,12.5)
F 3 TR P 1ML S0 St 9 i 0 X0 8 A B
Table 3 Dual-index sequential analysis of common and variant peak ratioin infrared fingerprint of
Z. schini folium Sieb. et Zucc. {rom different areas %
gl (P3PyasPo) 751 (P3PosPopy) il (P3Pyas Py 751 (P3Pyqs Pop)
712:713  (93.3;6.7,0) 713.716  (81.2;6.2,12.5) 715:713  (93.3;6.7,0) 716.7217  (87.5;6.2,6.2)
Z12:7214  (87.5;6.2,6.2) 713.717  (86.7;6.7,6.7) 715:714  (93.3;6.7,0) Z17.712  (87.5;0,12.5)
712.715 (81.2;12.5.,6.2) 714.712  (87.5;6.2,6.2) 715.716  (81.2;6.2,12.5) 717.713  (87.5;6.2,6.2)
712.716  (74.6;11.7,11.7) Z14.713  (87.5;6.2,6.2) 715.717  (93.3;0,6.7) Z17.714  (93.3;0,6.7)
712.717  (81.2;12.5,6.2) Z14.715  (93.3;6.7,0) 716.712  (74.6;11.7,11.7) Z17:715  (93.3;0,6.7)
Z13:7212  (93.3;0,6.7) Z14.716  (87.5;6.2,6.2) 716.713  (87.5;6.2,6.2) Z17.716  (93.3;6.7,0)
713:714  (87.5;6.2,6.2) Z14.717  (93.3;6.7,0) 716:714  (93.3;6.7,0)
713:715  (93.3;6.7,0) 715.712  (81.2;12.5,6.2) 716:715  (87.5;6.2,6.2)
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Table 4 Dual-index sequential analysis of common and variant peak ratioin infrared fingerprint between

Z. bungeanum Maxim. and Z. schini folium Sieb. et Zucc. {from different areas %
751 (P3Pyas P 751 (P3Pyas Po) 751 (P3Pyus P 751 (P3Pyas Po)
Z1:.712 (76.4;11.7,11.7) 73.717 (87.5;6.2,6.2) 76:.716 (86.6;6.7,6.7) 79:.715 (86.6;13.3,0)
Z1.713 (87.5;6.2,6.2) 74:.712 (78.9;10.5,10.5) 76.7217 (70.5;17.6,11.7) 79:.716 (87.5;6.2,6.2)
Z1.714 (86.6;13.3,0) 74:.713 (81.2;12.5,6.2) Z77:.712 (82.3;11.7,5.8) 79.717 (87.5;6.2,6.2)
Z1.715 (85.7;14.2,0) Z4.714 (75.0;12.5,12.5) Z7:.713 (70.5;17.4,11.7) Z710:.7212  (76.4;11.7,11.7)
Z1.716 (86.6;6.7,6.7) 74.715 (80.0;13.3,6.7) Z7:714 (82.3;11.7,5.8) 710:.7213  (81.2;12.5.6.2)
Z1.717 (87.5;6.2,6.2) 74:.716 (87.5;6.2,6.2) Z7.715 (81.2;12.5,6.2) 710:7214  (87.5;6.2,6.2)
72:712 (86.6;6.7,6.7) 74.717 (82.3;5.8.11.7) Z7:.716 (75.0;12.5,12.5) 710:7215 (87.5;6.2,6.2)
72.713 (86.6;6.7,6.7) 75:712 (63.1;15.7,15.7) Z7.717 (75.0;12.5,12.5) 710:7216  (87.5;6.2,6.2)
72.714 (87.5;6.2,6.2) 75:713 (87.5;6.2,6.2) 78:.712 (66.6;16.6,16.6) 710:.7217  (86.6;13.3.,0)
72.715 (92.8;7.1,7.1) 75:714 (70.5;17.4,11.7) 78:.713 (81.2;12.5,6.2) Z11:7212  (76.4;11.7,11.7)
72.716 (92.8;7.1,7.1) 75:715 (81.2;12.5,6.2) 78:.714 (86.6;6.7,6.7) Z11:7213  (81.2;12.5,6.2)
72.717 (88.2;5.8,5.8) 75:716 (81.2;12.5,6.2) 78:.715 (86.6;13.3,0) Z11:7214  (87.5;6.2,6.2)
73:712 (76.43;11.7,11.7) 75:717 (77.7;11.1,11.1) 78:.716 (86.6;6.7,6.7) Z11.715  (86.6;13.3,0)
73:713 (81.2;12.5,6.2) 76:712 (64.7;17.6,17.6) 78.717 (86.6;6.7,6.7) Z11.716  (87.5;6.2,6.2)
73:.714 (87.5;6.2,6.2) 76:713 (75.0;12.5,12.5) 79:712 (76.4;11.7,11.7) Z11:7217  (87.5;6.2,6.2)
73:715 (86.6;6.7,6.7) 76.714 (85.7;7.1,7.1) 79:713 (86.6;13.3,0)
73:716 (87.5;6.2,6.2) 76:715 (80.0;13.3,6.7) 79.714 (86.6;13.3,0)
a5 1015035 R AR R RO H Rl 19 2
;}giggﬁ;@zji— KW B s BADEGE R L0 50 63 B AR W 48 U BT % 4k 2
IR A PN Pt ke S Y P L P e 2
7131212(%)2@%%52%%5 u zf;};;?ﬂﬂ?ﬂ’ﬂm‘@ M H R A2 o R A
ZARRTY T ’
ZTIUIEAER
L3P HRLTHY
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