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Quantitative Analysis of Cinnamic Acid and Cinnamic Aldehyde in

Traditionally Preparations by High Performance Liquid Chromatography

Kyung-soo Ryu and Bo-wan Sonc

College of Pharmacy, Kyung-hee University

The decoctions and extracts were prepared on the traditionally prescribed four kinds

(Kejigamcho-tang, Kejibanha-tang, Keji-tang, Kejiinsam-tang) of preparations containing

Cinnamoni Raulus. The contents of cinnamic acid and cinnamic aldehyde in these

preparations were determined by high performance liquid chromatography using reverse

phase partition column, and 122 MeOH as eluting solvent. The sample was determined

using the two wave length, 254nm and 280nm. This method was sucessfully applied to

the analysis of cinnamic acid and cinnamic aldehyde of various preparations containing

Cinnamons.
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Table I. Prescriptions of erude drug preparations containing Cinnamomi Raulus in daily doses!: ¥

Prescription

Crude drug Preparation

1. Kejigamchu-tang

2. Kejibanha-tang 3. Keji-tang 4. Kejiinsam-tang

‘ (R HESB) (ER4EE) (%) (ERAZS)
Cinnamoni Raulus(Fs) a4 7g 2r ag Ir 6 Ar 6g
Glycyrrhizae Radix(H %) 2 4 4 2 4 4 6
Pinelliae Tuber(42E) 4
Zingiberis Rhizoma (%) 3 6 3 6
Paeoniae Radiz(%j%5) 3 6
Ziziphi Fructus(XKZE) 12p 6
Ginseng Radiz alba({Z8) 3 6
Atractylodes Rhizoona(¥ait) 3 6
Total amount 1lg 12g 28g 30g
r: Original weight unit ryang(f§), p: piece(})
F 29ome 9AY FAAREE AWl & 4z 43 GAGHE I e B J3%
Aste] Az7 %o 2@ AL AFLstd 5087 tdstm fo2 AR F AAE

Lh HeEES HIE
HPLC: Waters Associates Model 440
Column; p-Bondapak/Cig
(¢ 4mm X 30cm)
UV detector: Waters Associates
Recorder: Huston instrument (strip chart)
Standards: Cinnamic acid (E. Merck), cinnamic
aldehyde (Kanto Chem.)
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2 Ao A&7 Hfk AaRHES A &
RHES, EPES, B 2 ERAZEC
B FHP e S5l W, AToz JAs
ol BEERIIBYY FFo oA fHAstged
2 FAW 88 Table I3} zc},
2 BR ® drlao s
Fg# (D) 1 353475 22 Fetazd A
A 27b 30gW 9 ) = A HERHEE(33g), £
B (36g), B (28g), HFAZES(30g)& A
sho] ZHzte] oF 20| FHRTFE YL FE F
L5l A 1A ALFEL FAE FHER
Azl A& A2 AL Loz 2
o A& REK([)Y A5 1~42 st
HERBHED S22 g 181832 A4
Fertol A 4o wWhiel A g o] kAlg EE

LFE AHste 7 ogdo] AL ¥ £ #
gto] HA zAste EHRBE(IS AR 1~4
2 3tg
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AA A Et,0% 547 F23 & L9 & £
g e 7 AFES MeOHo| S8 AA 100ml
2 3gd B I, 19 971~ |, Ve d#Hz
AZE FollA gL [~N9 AzzA9
Z71e A 2 Wior HRAZE HEF

Hol A 9L ZE A8 MeOHE1-2 HPLC
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AH&-3H 9 ot

Hh &%k
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YEbgo g §eiE 12% MeOH= g3} 5 A4
retention time @ peak®] A& 3 s}e] peak
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sulfonic acidg A 7}stg < vl £ % (5EEER ©)
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Table II. Measuring condition in HPLC method

Column:reverse phase partition colum(g)

Eluate:12% MeOH-PIC B-5*-PIC B-7**
(100:1:1)

Flow rate:2m!l/min.

Detector: UV 280 or 254nm

Sensitivity:0. 05 AUFS

Chart speed:0.1 inch/min.

Injection volume:3~5ul

*1-pentane sulfonic acid **1-heptane sulfonic acid

B B & B

7h) MER
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31.44mg& A=l Zo} MeOHo] o RW o &
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am, 280nm)el A 27 AFsg et
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A B
a b u a b
y
0 5 10 15 0 5 10 15 min

Fig. 1. Chromatogram of standard solution and ether extract from Cinnamoi Raulus.

A: Standard solution: cinnamic acid 25mg and cinnamic aldehyde 15.72mg in MeOH 100ml.
B: Cinnamoni Raulus powder(10g) was extracted with ether from Soxhlet apparatus

a: cinnamic aldehyde

b: cinnamic acid

u: unknown



aldehyde: y=1.6z
280nm cinnamic acid: y=6.92x+0. 039, cin-
namic aldehyde: y=11.82x—0.128
2A BF AA4E veliiglid.
L}) Cinnamic acid & cinnamic aldehyde
o] ElkzEE
HfE 14 (Table I)g& A3y 4
A Zo) A o} o] ikl RBHEE 5ol 4
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ol e AA FAx 24E MeOHol
100mlg 3le] Ao 2 3t AP F
32282 Table III9} 7},
CH RE® (D)o kg () ool i

Cinnamic aldehydeo] glolAl = Bl £
GBrd 25~30) 1 2L 3E dEd R
3 cinnamic acid:= A9 53 ke ekl
t}(Table IV).
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THZ 2 1%€ 292, b8 3FE 47 d- 2h ERUIIA() 2 ERBUIIAN)
nnamic acid 50mg, cinnamic aldehyde 3, 144mg o] HiE
¢ MeOH 20mlo] ¢l &9 2ml, 4ml, 5miE Table V¢ 7 on FEia s 28 ok ki 7
Yz Et,0 l00mig oz A& A F58 ¥ £E FAE BF AA veyke
Table III. Recovery rates of cinnamic acid and cinnamic aldehyde added to
“Keji-tang” in HPLC method docoction.
Experiment Cinnamic acid Cinnamic aldehyde
No. added(mg) found(mg) average rate(%) added(mg) found(mg) average rate(%)
. 5,000  4,913~5,072 4,864 97.28 3,144  3,082~3,242 3,102 98.66
2. 10,000  9,736~9,914 9,748 97.48 6,288  6,073~6,240 6,132 97.52
3. 12,500 12,350~12,416 12,130 98.22 7,860  7,352~7,520 7,462 94.93
Average 97.03 97. 66
Table IV. Cinnamic acid and aldehyde contents in decoctions of crude drug
preparations containing Cinnamoni Raulus
Preparation C?ntent o-f Cinnamic acid Cinnamic aldehyde
Part No Cinnamoni measured average rate/control measured average rate/control
: Ralus(g) (mg) (mg) (%) (mg) (mg) (%)
Control 10 13.16~14. 47 13.71 100. 00 89.49~96.03 92.42 100. 00
1 7 8.94~ 9.88 9.49 98. 89 58.37~64.22 62.88 97.20
I 2 4 5.22~ 5.85 5.58 101.75 32.46~36.74 34.68 93.81
3. 6 7.74~ 8.20 8.04 97.74 52.88~63.06 54.02 97. 42
4 6 7.78~ 8.12 7.88 95.79 53.12~59.74 52.46 94. 60
Control 10 12.53~13.74 13.10 100. 00 3.28~ 3.48 3.35 100. 00
1. 7 8.78~ 9,23 9.01 98. 26 2.15~ 2.38 2.22 94. 67
I 2. 4 4.88~ 5.25 5.10 97.33 1.32~ 1.59 1.40 104. 48
3. 6 7.78~ 8.23 8.05 102. 42 1.64~ 1.95 1.89 94. 03
4 6 7.72~ 8.16 7.88 100. 25 2.04~ 2.30 2.11 104.98

I : Extracted for one hour with water on the boiling water bath under reflux.
I : Extrated for fifty minutes in domestic drugpot without condenser.
Preparation No. 1: Kejigamchou-tang, No. 2: Kejibanha-tang, No. 3: Keji-tang No. 4 Kejiinsam-tang

(daily doses).
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Table V. Cinnamic acid and aldehyde contents in water extracts* of crude
drugs preparations containing Cinnamoni Raulus

Preparation Content of Cinpamic acid Cinnamic aldehyde
Part No Cinnamoni measured average rate/control Emeasured average rate/control
. Raulus(g) (mg) (mg) (%) (mg) (mg) (%)

Control 10 9.82~11.06 10. 60 100. 00 0.98~1.10 1.03 100. 00

1. 7 7.16~ 7.84 7.47 100. 87 0.65~0.79 0.73 101.25

I 2. 4 3.94~ 4.28 4.15 97.88 0.31~0.45 0.37 89.81
3. 6 5.68~ 6.56 6.34 99. 69 0.58~0. 66 0.62 100. 32

4. 6 5.86~ 6.33 6.16 96. 86 0.60~0.72 0.67 108. 41

Control 10 9.02~ 9.83 9. 66 100. 00 0.70~0.79 0.74 100. 00

1. 7 6.02~ 6.56 6.43 95. 09 0.38~0.51 0.46 88.80

v 2 4 3.78~ 4.45 4.04 104.55 0.27~0.38 0.32 108.11
3. 6 5.24~ 6.18 5.98 103. 17 0.32~0.46 0.40 90. 09

4 6 5.51~ 5.96 5.72 98. 69 0.36~0.46 0.42 94.59

Quantities of crude drugs were equal to those described in Table I and IV
B : Extrats of Part T in Table TV, W:Extracts of Part [ in Table IV* evaporated to dryness.
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Table VI. Comparison of cinnamic acid and aldehyde content between
each decoctions and extrats of Cinnamoni Raulus(10g).

Cinnamic acid

Cinnamic aldehyde

Group No. Sample average rate/control rate/l average rate/control rate/I

(mg) (%) (%) (mg) (%) (%)

Et,O extract 19. 86 100. 00 144.86 307. 56 100. 00 332.79

I. Reflux decoction 13.71 69. 03 100. 00 92.42 30. 05 100. 60

I. Drugpot decoction(without reflux) 13.10 65. 96 95. 55 3.35 1.09 3.62

o. Reflux extract(evaporated dryness) 10.60  53.37 77.32 1.03 0.33 1.11

V. Drugpot extrat(evaporated dryness) 9. 66 48.64 70. 46 0.74 0.24 0.80
o AF G4A FASAE T F Aot # o RE ABE R szl et
Fpkol™ Eol Rkl aldehyde: )4 o A ERZAN 2A F+EE ¢ F AR ol
2 o HWfEY R 2 ol £4%& ve T WERE HESAE A FAAeE dF
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