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Abstract — In this study, we performed quantification determination of four major components including aurantio-obtusin,
emodin, chrysophanol, and physcion in the 70% ethanol extracts of non-processed Cassiae Semen and processed Cassiae
Semen using a high-performance liquid chromatography coupled with photodiode array detector. The analytical column for sep-
aration of the 4 constituents used a Gemini C,; column kept at 40°C by the gradient elution with 1.0% (v/v) acetic acid in water
and 1.0% (v/v) acetic acid in acetonitrile as mobile phase. The flow rate was 1.0 mL/min and the injection volume was 10 pL.
The amount of aurantio-obtusin, emodin, chrysophanol, and physcion in non-processed Cassiae Semen were 0.07%, 0.02%,
0.25%, and 0.10%, respectively. The amount of aurantio-obtusin, emodin, chrysophanol, and physcion in processed Cassiae
Semen were 0.04-0.14%, 0.01-0.03%, 0.02-0.42%, and 0.01-0.24%, respectively. Consequently, the optimal processing con-
dition of Cassiae Semen for the improvements of amounts of four anthraquinone compounds was obtained by roasting at 240°C

for 15 min.
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Table II. HPLC conditions for quantitative analysis

Table I. HPLC condition for benzo(a)pyrene analysis Ttem Conditions
Item Conditions Detector(nm) 285

Detector(nm) Fluorescence detector Column Gemini C,4(5 um, 4.6x250 mm)
(Excitation wavelength : 294 nm, Column oven(°C) 40
Emission wavelength : 404 nm) i

Column Supelcosil LC-PAH(5 pum, Flow rate(mL/min) 1.0
4.6x250 mm) Injection volume(uL)  10.0

Column oven(°C) 37 Mobile phase A: 1.0% acetic acid in water

Flow rate(mL/min) 1.0 B: 1.0% acetic acid in acetonitrile

Injection volume(uL) 10.0

0-30 min, 50-90% B, 30-35 min,
90% B, 35-40 min, 90-50% B, 40-

Mobile phase Acetonitrile : Water(8 : 2) 50 min, 50% B
~
0 O OH OH O OH OH O OH 0
TOOC O, QO "
© O o OH O OH
Aurantio-obtusin Emodin Chrysophanol Physcion

Fig. 1. Chemical structures of four marker compounds of Cassiae Semen.
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Fig. 2. A macroscopic picture of non-processed Cassiae Semen(A) and the processed Cassiae Semen produced by ‘plain stir-baking’

with various times and temperatures(B).
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Table III. The results of loss on drying, ash, and acid-insoluble ash for the Cassiae Semen and its processed products(»=3)

Samples Loss on drying(%) Ash(%) Acid-insoluble ash(%)
Mean(%) SD RSD(%)  Mean(%) SD RSD(%)  Mean(%) SD RSD(%)

KP - 5.0% -

CS1 4.36 0.02 0.47 3.85 0.25 6.53 0.72 0.11 15.05
CS2 4.61 0.08 1.78 4.69 0.35 7.48 0.83 0.06 7.33
CS3 3.25 0.03 0.88 4.55 0.41 8.98 1.29 0.24 18.32
CS4 2.97 0.06 2.13 4.47 0.16 3.57 0.78 0.12 14.80
CS5 2.74 0.03 1.04 3.92 0.19 4.92 0.82 0.08 9.27
CS6 4.25 0.04 0.95 4.65 0.23 491 0.74 0.12 16.44
CS7 2.57 0.04 1.42 4.01 0.15 3.73 1.25 0.03 2.56
CS8 2.28 0.02 0.77 4.64 0.14 2.99 1.33 0.17 12.38
CS9 1.66 0.01 0.76 3.84 0.20 5.17 0.71 0.02 3.27
CS10 3.50 0.04 1.26 4.20 0.22 5.15 0.96 0.17 17.66
CS11 1.83 0.02 1.26 3.75 0.22 5.80 0.80 0.14 17.50
CS12 1.98 0.04 1.86 4.01 0.29 7.26 0.61 0.12 19.25
CS13 1.70 0.02 1.14 3.96 0.09 2.16 0.83 0.12 14.43
CS14 2.77 0.06 217 2.67 0.22 8.11 0.79 0.10 12.75
CS15 1.42 0.02 1.16 451 0.17 3.70 0.58 0.03 431
CS16 1.04 0.03 2.98 4.56 0.33 7.29 0.91 0.08 8.85
CS17 1.13 0.02 2.01 4.62 0.23 5.00 0.69 0.12 17.50
CS18 2.16 0.01 0.36 4.44 0.22 4.99 0.94 0.06 6.64
CS19 0.78 0.01 0.88 3.39 0.29 8.44 0.59 0.04 6.89
CS20 1.34 0.02 1.84 4.47 0.15 3.42 1.19 0.20 16.97
CS21 0.93 0.03 2.70 341 0.18 5.25 0.89 0.11 12.51

CS1, Non-processed; CS2, 160°C-5min; CS3, 160°C-10 min; CS4, 160°C-15min; CS5, 160°C-20 min; CS6, 180°C-5min; CS7,
180°C-10 min; CS8, 180°C-15min; CS9, 180°C-20 min; CS10, 200°C-5min; CS11, 200°C-10 min; CS12, 200°C-15min; CSI13,
200°C-20 min; CS14, 220°C-5min; CS15, 220°C-10 min; CS16, 220°C-15 min; CS17, 220°C-20 min; CS18, 240°C-5 min; CS19,

240°C-10 min; CS20, 240°C-15 min; CS21, 240°C-20 min
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Table IV. Calibration curves of four compounds

205

Component Linear range(pg/mL) Slope Intercept Correlation coefficient(r”)
Aurantio-obtusin 1.56-100.00 69470.00 40666.43 0.9995
Emodin 0.47-30.00 36891.92 -1744.61 1.0000
Chrysophanol 1.37-87.50 7493.36 -68.76 0.9999
Physcion 1.22-78.10 4214.51 -15.62 1.0000
mAU
JFDI:288nm Aurantig-obtusin
1)
750+
5007 Emodin
250
1 Chrysophanol
J\ Physcion
G 1%
0.0 5.0 10.0 15.0 20.0 25.0 min
4005 Tz
1)
300
200
] Aurantio-obtusin
100 |
] Chrysophanol
o Emodin Physcion
0.0 5.0 10.0 15.0 20.0 25.0 min

Fig. 3. HPLC chromatograms of a standard solution(A, each 100 pg/mL) and 70% ethanol extract of non-processed Cassiae

Semen(B).
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Aol Ak 24 Az ABAFEYT 099950182 %5
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(Table V). s B4 232 B9 /] AR 25 A7k
2o WE TAZ AN A TAGH 2 YAk
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Table V. Analytical results(%) of the four marker compounds in Cassiae Semen and its processed products(n=3)

Content(%)
Samples Aurantio-obtusin Emodin Chrysophanol Physcion
Mean(%) SD RSD(%) Mean(%) SD RSD(%) Mean(%) SD RSD(%) Mean(%) SD RSD(%)
CS1 0.07 0.00 0.83 0.02 0.00 2.89 0.25 0.00 1.21 0.10 0.00 0.64
CS2 0.04 0.00 1.38 0.01 0.00 1.77 0.02 0.00 0.39 0.01 0.00 1.70
CS3 0.06 0.00 0.63 0.01 0.00 1.30 0.10 0.00 0.58 0.02 0.00 0.18
CS4 0.06 0.00 0.60 0.01 0.00 1.70 0.10 0.00 1.11 0.03 0.00 0.85
CS5 0.06 0.00 2.54 0.01 0.00 1.26 0.10 0.00 0.95 0.04 0.00 1.54
CS6 0.05 0.00 1.39 0.01 0.00 0.55 0.09 0.00 2.70 0.02 0.00 0.55
CS7 0.06 0.00 0.73 0.01 0.00 2.03 0.04 0.00 2.17 0.03 0.00 2.03
CS8 0.07 0.00 1.37 0.01 0.00 1.29 0.11 0.00 1.50 0.06 0.00 1.86
CS9 0.07 0.00 0.77 0.02 0.00 1.35 0.13 0.00 1.83 0.09 0.00 233
CS10 0.06 0.00 0.88 0.01 0.00 0.27 0.06 0.00 1.11 0.03 0.00 1.00
CS11 0.08 0.00 0.57 0.02 0.00 1.02 0.17 0.00 0.69 0.13 0.00 0.57
CS12 0.09 0.00 0.94 0.02 0.00 0.58 0.18 0.00 1.13 0.13 0.00 1.95
CS13 0.10 0.00 0.17 0.02 0.00 0.89 0.23 0.00 0.05 0.17 0.00 1.37
CS14 0.06 0.00 0.23 0.01 0.00 0.92 0.08 0.00 0.45 0.05 0.00 0.83
CSI15 0.09 0.00 0.89 0.02 0.00 0.56 0.18 0.00 0.46 0.14 0.00 0.48
CS16 0.12 0.00 0.36 0.03 0.00 0.40 0.33 0.00 0.29 0.21 0.00 0.67
CS17 0.12 0.00 0.28 0.03 0.00 0.17 0.33 0.00 0.61 0.22 0.00 0.33
CS18 0.08 0.00 0.85 0.02 0.00 1.60 0.17 0.00 1.50 0.12 0.00 1.41

CS19 0.13 0.00 0.85 0.03 0.00 1.61 0.35 0.01 1.51 0.21 0.00 1.20
CS20 0.14 0.00 0.77 0.03 0.00 0.63 0.42 0.00 0.48 0.24 0.00 1.76
CS21 0.09 0.00 0.99 0.03 0.00 1.65 0.36 0.01 1.80 0.20 0.00 1.03

CSl1, Non-processed; CS2, 160°C-5min; CS3, 160°C-10 min; CS4, 160°C-15min; CS5, 160°C-20 min; CS6, 180°C-5min; CS7,
180°C-10 min; CS8, 180°C-15min; CS9, 180°C-20 min; CS10, 200°C-5min; CS11, 200°C-10 min; CS12, 200°C-15min; CS13,
200°C-20 min; CS14, 220°C-5min; CS15, 220°C-10 min; CS16, 220°C-15 min; CS17, 220°C-20 min; CS18, 240°C-5 min; CS19,
240°C-10 min; CS20, 240°C-15 min; CS21, 240°C-20 min.
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Fig. 4. HPLC profiles of Cassiae Semen and its processed products at wavelength 285 nm. CS1(1), CS2(2), CS3(3), CS4(4),
CS5(5), CS6(6), CS7(7), CS8(8), CS9(9), CS10(10), CS11(11), CS12(12), CS13(13), CS14(14), CS15(15), CS16(16), CS17(17),
CS18(18), CS19(19), CS20(20), and CS21(21).
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