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Determination of Four Essential Qils in Cinnamomum cassia by Quantitative Analysis of Multi-Components

by Single Marker

WU Cai-hong, FENG Chong, YANG Li, DING Ping* (School of Pharmaceutical Sciences, Guangzhou University of Chinese
Medicine, Guangzhou 510006, China)

ABSTRACT :OBJECTIVE To establish a method of quantitative analysis of multi-components by single marker ( QAMS) for deter-
mining four essential oils ( cinnamaldehyde, cinnamyl alcohol, cinnamic acid, 2-methoxy cinnamaldehyde) in Cinnamomum cassia,
and provide the experimental base for establishing the quality standard of Cinnamomum cassia. METHODS  Cinnamaldehyde was
used as the internal reference standard, and the relative correction factors (RCF) of cinnamyl alcohol, cinnamic acid, and 2-methoxy
cinnamaldehyde in Cinnamomum cassia were calculated. The contents of the four components were determined by both external standard
method and QAMS. The validity of the QAMS method was evaluated by comparison of the quantitative results of both methods. RE-
SULTS The RCFs had good reproducibility, relative correction factor 0. 673, 0. 605 and 1. 943, with RSDs of 0. 529% , 0.373% ,
and 0. 759% , respectively. No significant differences were found in the quantitative analysis results of cinnamyl alcohol, cinnamic
acid, 2-methoxy cinnamaldehyde by using RCF and ESM. CONCLUSION In the absence of reference substance, the content deter-
mination of the four essential oils in Cinnamomum cassia can be realized by QAMS, and this method can be used in the multi-index e-
valuation of Cinnamomum cassia essential oil constituents. It is suggested that the standard for cinnamaldehyde content be increased to
2.5% , and the contents of total cinnamyl alcohol, cinnamic acid and 2-methoxy cinnamaldehyde be not less than 0. 2% .

KEY WORDS : quantitative analysis of multi-components by single marker; relative correction factor; Cinnamomum cassia Presl; cin-

namaldehyde ; external standard method
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Fig.1 HPLC Chromatograms of mixed reference substances
(A) and sample (B) of Cinnamomum cassia Presl

1 = cinnamyl alcohol; 2 — cinnamic acid; 3 — cinnamaldehyde ; 4 — 2-methoxy cin-
namaldehyde
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Tab.1 Regression equations and linear ranges of four essential oil constituents

Constituent Regression equation r Linearity range/pg
Cinnamyl alcohol Y =1 819 521.28m +7 355. 15 0.999 9 0.0352-0.844 8
Cinnamic acid Y =2018 361.17m +8 031.73 0.999 9 0.027 2 -0.652 8
Cinnamaldehyde Y =1 221 070.33m +75 470. 53 0.999 9 0.3949-9.477 6
2-Methoxy cinnamaldehyde Y =638 391.89m +1 839. 88 0.999 9 0.056 5 - 1. 356

R2 VUEBEEANSHHAARERTF
Tab.2 Relative correction factors using cinnamaldehyde as ref-

erence substance

Series concentration Ss/a Ss/m Ssre

1 0. 680 0. 609 1.925

2 0.679 0. 603 1. 949

3 0.674 0. 604 1.959

4 0. 675 0. 608 1. 945

5 0.672 0. 607 1.929

6 0. 676 0. 606 1.922

7 0. 670 0. 604 1.914

Average value 0. 675 0. 606 1.935
RSD/% 0.529 0.373 0.853
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Investigation on relative correction factors and relative retention time. n =3

Chromatographic

Relative correction factors

Relative retention time

Instrument

column Jaa Jem fsrc IR/A IR/ lr/c

Perkin Elmer series200 ECOSIL-C g column 1 0. 675 0. 606 1.935 0.70 0.76 1.18
ECOSIL-C g column 2 0. 696 0. 606 2.002 0.70 0.76 1.18

Diamonsil-C g 0.679 0.610 1.942 0. 69 0.74 1.17

Unimicro Easy Sep™-1020LC ECOSIL-Cg column 1 0. 660 0. 604 1.922 0.71 0.76 1.18
Agilent 1260 ECOSIL-C g column 1 0.719 0.615 1.937 0.72 0.76 1.15
RSD/ % 3.33 0.75 1.62 1.83 1.32 1.21

R4 MEFA-NSZFEMNETRRAAEIGH T4 BEREERLHEE. n=3

Tab.4 Determination of four constituents in Cinnamomum cassia Presl of difference batches by external standard method and QAMS

method. n =3
Content ( the total
) Content Content Content of cinnamyl
Content . R . . .
(ci ldehyde) ( cinnamyl ( cinnamic (2-methoxy alcohol , cinnamic
cinnamaldehyde
Y alcohol ) acid) cinnamaldehyde ) acid ,2-methoxy
Sample Place of /mg g~ / -1 / -1 / -1 cinnamaldehyde )
No. origin me "8 e 8 "8 ) ) }1 4
/mg - g
RSD% RSD% RSD% RSD%
ESM of ESM  QAMS of ESM  QAMS of ESM  QAMS of QAMS
ESM QAMS QAMS QAMS
1 Gaoliang town,Zhaoging city ,Guangdong 2624 1.69 031 033 097 028 031 L79 106 107 0.05 1.71
2 Gaoliang town,Zhaoging city ,Guangdong 23.47 0.68 0.41 043 210 031 034 112 358 3.58 1.05 4.35
3 Fuyuan village ,Mocun town,Zhaoqing city , Guangdong 19.56 0.41 0.8 0.8 0.10 0.5 057 20 L0 101 1.05 2.43
4 Lubu town,Gaoyao district,Zhaoqing city ,Guangdong 12219 205 013 015 09 02 022 1.06 1.20 1.19 248 1.56
5 Luochong village , Wulong town,Zhaoqing city , Guangdong 30.54 202 066 068 0.12 066 0.68 02 076 076 0.52 2.12
6 Luochong village , Wulong town,Zhaoqing city , Guangdong 14.78 0.21 073 0.74 201 022 025 013 153 152 052 2.51
7 Shangtai village ,Hetai town,Zhaoqing city , Guangdong 30.29 0.97 04 035 L0O5S5 029 032 003 L8 18 1.83 2.52
8  Shangtai village ,Hetai town,Zhaoging city ,Guangdong 1532 1.97 013 0.15 105 041 043 002 08 0.81 .79 1.39
9 Gaocun village,Hetai town,Zhaoqing city ,Guangdong 19.07 0.99 035 037 248 031 033 1.9% 1.3 13 0.10 2.06
10 Sanwei village ,Hetai town,Zhaoqing city , Guangdong 21.02 0.94 053 054 001 023 024 203 L58 15 09 2.37
11 Sanwei village ,Hetai town,Zhaoging city , Guangdong 40.88 0.03 062 064 1.8 03 032 1.8 274 276 0.95 3.72
12 Dakengbian village ,Hetai town,Zhaoqing city , Guangdong 2506 1.13 0.68 0.7 .95 0.38 039 060 1.5 1.57 1.83 2.66
13 Waulian village,Hetai town,Zhaoqing city , Guangdong 3230 0.32 026 023 1.8 038 04 106 L5 158 0.12 2.22
14 Shebo village ,Lecheng town,Zhaoqing city , Guangdong 2495 213 071 073 052 022 025 021 175 177 1.05 2.75
15  Shebo village ,Lecheng town,Zhaoqing city , Guangdong 27.28 1.4 0.3 037 1L04 016 020 016 0.8 092 1.05 1.49
16 Shuangfu village ,Lecheng town,Zhaoqing city , Guangdong 30.23 1.02 031 034 032 034 037 133 1.8 1.8 033 2.54
17 Qiankeng village ,Lecheng town,Zhaoqing city , Guangdong 33.98 1.12 0.4 047 128 038 040 136 2.8 28 248 3.76
18  Qiankeng village,Lecheng town,Zhaoqing city , Guangdong 23.81 1.12 028 031 025 021 024 120 0.72 0.68 2.47 1.23
19 Yincun village, Lecheng town,Zhaoqing city , Guangdong 2771 0.02 0.63 0.66 024 039 036 132 L71 174 227 2.76
20  Xianrenkeng village,Lecheng town,Zhaoqing city,Guangdong 21.10 0.71 0.29 0.20 1.03 021 024 220 091 0.93 0.06 1.37
21 Nanqiao village ,Shuinan town,Zhaoqing city ,Guangdong 21.59 0.09 029 026 0.07 028 02 022 207 202 031 2.54
22 Gaolou village ,Shuinan town,Zhaoqing city , Guangdong 34.54 0.02 154 108 131 034 033 02 38 391 0.97 5.32
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#4555 4( continued )

Content ( the total

Content CAontent C‘omentA Content of cinnAamyl A

( cinnamaldehyde) (cinnamyl ( cinnamic ' (2-methoxy alc?hol ,cinnamic

Sample Place of /mg g~ /fﬂ(f(?fl“lzl Y, ilCl.d) -1 cmjamal_deh,yl( ) :;::;i{ziﬁ“:: )

No. origin mg g mg g mg g P i
RSD% RSD% RSD% RSD%
ESM  of ESM QAMS  of ESM QAMS  of ESM  QAMS of QAMS
ESM QAMS QAMS QAMS

23 Changtang village ,Shuinan town,Zhaoging city , Guangdong 18.25 0.67 033 036 1.32 022 024 020 259 26 0.10 3.20
24 Kangren village, Fucheng town, Luoding city ,Guangdong 4657 038 031 033 00l 043 045 041 05 05 095 1.35
25  Kangren village,Fucheng town,Luoding city ,Guangdong 2432 036 035 037 1.8 018 021 117 457 458 1.8 5.16
26 Pingwan village ,Fucheng town,Luoding city ,Guangdong 23.61 0.63 012 0.14 1.9 030 032 128 058 05 179 1.05
27  Pingwan village,Fucheng town,Luoding city ,Guangdong 46.04 1.10 0.23 0.26 201 0.4 04 039 036 037 029 1.06
28  Huangshakou village, Lishao town,Luoding city,Guangdong ~ 26.95 0.31 0.19 0.22 0.59 0.40 0.42 038 110 113 0.68 L.77
29 Weidi town,Luoding city ,Guangdong 45.28 0.97 074 0.77 152 022 025 195 438 443 074 5.45
30  Xinle town,Luoding city,Guangdong 63.87 2.10 021 023 1.77 0.64 0.67 201 045 048 0.10 1.38
31  Xinle town,Luoding city,Guangdong 49.45 0.95 053 055 1.8 025 028 052 205 208 0.39 2.91
32 Xinle town,Luoding city,Guangdong 37.08 .79 029 032 014 027 029 030 191 19 054 2.55
33 Xinle town,Luoding city ,Guangdong 5164 0.12 033 03 203 035 038 032 510 516 064 5.90
34 Bantian village , Tanbin town,Luoding city ,Guangdong 20.06 2.00 005 009 212 022 024 528 09 091 070 1.24
35  Chaoling village, Tanbin town, Luoding city , Guangdong 24.55 0.05 0.27 0.3 0.08 027 029 025 1.3 136 0.60 1.95
36 Silun town,Luoding city ,Guangdong 46.29 1.05 0.8 0.87 036 0.4 046 530 177 1.8 0.71 3.13
37 Silun town, Luoding city , Guangdong 24.46 0.33 040 042 071 030 032 012 1.8 1.8 0.12 2.60
38  Tanlang village,Nasuo town,Fangchenggang city ,Guangxi 2435 052 112 113 045 017 019 004 7.8 7.79 0.06 9.11
39  Tanlang village ,Nasuo town,Fangchenggang city , Guangxi 37.27 0.06 0.8 091 027 04 043 003 078 0.8 0.31 2.14
40  Dongshan village,Nasuo town,Fangchenggang city,Guangxi ~ 26.33 1.83 0.22 0.25 0.27 0.28 0.30 0.01 071 0.73 0.33 1.28
41 Paotai village,Nasuo town, Fangchenggang city , Guangxi 3749 1.79 062 0.65 0.04 030 033 1.8 45 456 0.26 5.54
42 Nasuo village,Nasuo town,Fangchenggang city , Guangxi 2.20 0.12 126 1.28 208 043 045 195 09 09 013 2.68
43 Nasuo village,Nasuo town, Fangchenggang city , Guangxi 3319 2001 011 014 193 042 04 201 092 094 0 1.52
44 Pingmu village ,Nasuo town,Fangchenggang city , Guangxi 21.82 210 0.46 0.49 141 035 038 1.8 501 49 003 5.86
45  Pingmu village ,Nasuo town,Fangchenggang city , Guangxi 29.76 0.06 0.26 028 1.48 029 0.24 05 1.06 108 0.02 1.60
46 Pingmu village ,Nasuo town,Fangchenggang city , Guangxi 33.05 031 133 135 05 020 023 052 022 024 1.8 1.82
47 Nagin village, Fulong town, Fangchenggang city , Guangxi 23.17 0.33 041 043 055 033 036 00 057 058 046 1.37
48  Nagin village ,Fulong town ,Fangchenggang city , Guangxi 37.14 0.69 0.66 0.68 0.08 037 039 030 218 220 1.8 3.27
49  Nagi village,Fulong town, Fangchenggang city , Guangxi 23.26 0.66 1.53 154 1.8 026 029 032 0.13 0.15 0.08 1.98
50  Nagqi village ,Fulong town,Fangchenggang city , Guangxi 3312 005 02 029 1.8 032 034 025 05 057 045 1.20
51  Nagqi village,Fulong town,Fangchenggang city , Guangxi 4.4 040 025 0.28 0.14 047 049 038 051 05 042 1.30
52 Nagqi village,Fulong town,Fangchenggang city , Guangxi 3470 0.40 059 061 203 058 060 048 232 23 19 3.55
53  Beilun village,Naliang town,Fangchenggang city , Guangxi 39.59 043 069 072 212 028 031 023 360 362 310 4.65
54 Banmeng village,Naliang town,Fangchenggang city,Guangxi  24.95 0.25 0.33 0.35 0.08 0.20 023 0.16 164 165 1.39 2.23
55  Banmeng village,Naliang town,Fangchenggang city ,Guangxi  27.29 0.25 0.41 0.4 033 024 026 0.19 0.78 0.8 0.65 1.50
56  Banmeng village ,Naliang town,Fangchenggang city,Guangxi  38.48 0.01 0.27 0.30 0.36 0.36 0.33 029 0.8 0.8 0.69 1.52
57  Banmeng village ,Naliang town, Fangchenggang city ,Guangxi  46.01 0.05 0.17 0.20 0.71 053 0.55 0.4 054 0.56 0.45 1.31
58  Banba village ,Dongzhong town,Fangchenggang city ,Guangxi  64.98 0.06 1.33 1.36 0.69 039 0.42 0.32 / / / 1.78
59  Banba village,Dongzhong town,Fangchenggang city,Guangxi  16.86 1.39 0.31 0.34 0.14 0.33 0.35 027 160 160 1.34 2.29
60  Banba village ,Dongzhong town,Fangchenggang city,Guangxi  20.58 1.45 0.13 0.15 1.8 0.35 037 028 114 115 145 1.67
61  Tansan village,Malu town,Dongxing city , Guangxi 31.78 0.52 035 038 014 031 034 025 008 010 0.05 0.82
62 Tansan village ,Malu town,Dongxing city ,Guangxi 23.24 052 018 020 203 021 023 019 014 016 012 0.59
63 Tansan village ,Malu town,Dongxing city , Guangxi 3239 006 118 120 212 022 024 017 062 0.64 0.5 2.08
64 Tansan village ,Malu town, Dongxing city , Guangxi 41.83 1.83 1.81 1.83 0.08 039 041 032 146 1.4 127 3.72
65  Tansan village ,Malu town,Dongxing city , Guangxi 62.81 1.79 211 213 033 05 062 050 033 036 027 3.11
66 Tansan village ,Malu town,Dongxing city , Guangxi 4.2 012 043 046 036 046 048 038 009 011 005 1.05
67  Taochong village ,Minyue town, Beiliu city , Guangxi 3798 0.68 0.15 0.18 205 0.5 058 016 88 890 179 9. 66
68  Taochong village ,Minyue town,Beiliu city , Guangxi 2426 0.41 033 035 191 08 08 027 410 410 O 5.34
69 Liunan village,Zhongsha town,Guiping city , Guangxi 2.28 0.41 115 117 063 024 027 060 127 129 201 2.73
70  Liangshi village,Luoxiu town,Guiping city , Guangxi 23.80 0.69 015 018 0.5 032 034 029 002 004 210 0.56
71 Liangshi village ,Luoxiu town,Guiping city ,Guangxi 47.85 0.68 0.21 023 008 076 0.78 0.14 16.01 16.07 0.06 17.08
72 Liangshi village ,Hezhong town, Yulin city ,Guangxi 2570 0.41 012 0.14 033 034 037 025 239 240 0.3l 2.91
73 Songshan town, Yulin city,Guangxi 33.57 0.41 140 143 03 05 052 04 037 039 033 2.34
74 Songshan town, Yulin city,Guangxi 39.61 0.05 026 029 131 033 03 04 271 273 0.26 3.38
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