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Quality Evaluation of Zanthoxyli Fructus
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Abstract — Zanthoxyli Fructus has been used in traditional medicine for the treatment of analgesic, gastric disorder, rheumatism
etc. In order to evaluate the quality of Zanthoxyli Fructus, the method of isolation and quantitative determination of xanthoxylin
as a standard compound has been developed. The HPLC method, using the mobile phase of acetonitrile-water (4:6), showed
that the amount of xanthoxylin were in the range of 0.01 to 2.67%.
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7171 — €42 Electrothermal 9100 (England)<, IR
JASCO Report-1002, MSE= JMS-HX110 (Japan), NMR
2 Bruker DRX-300 (300 MHz, Germany)2 A-8-3t 3
A8t 3, 332+ Electronic Murffle Furnace SEF-301
(Korea)s, HPLCE Shimadzu (LC-10AD pump; CTO-10A
oven, SPD-10AV UV detector, Japan)¢] A2, column
Waters Nova-Pak C; (3.9x150 mm)S ARE-3}3iTH

X|EMEe| 22| - 4k kg 40°ColA] MeOHZ 33
HhEsle] F23810] MeOH 92 190 g2 AU} MeOH ¢
A5 B2 JeEZ] T ether® 38] F&3)1 =351 ether
A2 70gS AUt ether 4 2=FE MeOH 150 mlol| =
MeOH €908 THES hexane®.E 52, hexane 7H-7#8&
&3] 2AA E248 A olAE MeOHE A A4 3t
of Aol ZAARE AUt

Xanthoxylin — mp 81-83°C, UV AEQH nm (log €): 214
(2.80), 219 (2.67), 286 (2.96), 287 (3.40) nm, VEB cm™:
3400 (OH), 1660 (C=0), 1600, 1500, 1430 (aromatic
C=0), EI-MS (70 eV) m/z: 196 [M*]. 'H-NMR (300
MHz, CD,0D) §: 2.56 (3H, s, COCH,), 3.81, 3.87 (each
3H, s, OCH,x2), 4.86 (1H, s, OH), 6.03 (1H, d, J=2.4
Hz, H-5), 6.04 (1H, d, J=2.4 Hz, H-3), "C-NMR (75
MHz, CD,0D) &: 33.06 (COCH,), 56.07 (OCH,), 56.16
(OCH,), 91.58 (C-3), 94.59 (C-5), 106.85 (C-1), 164.63
(C-2), 167.93 (C-6), 16834 (C-4), 204.54 (C=0).

ool =X — A%3 A% 2.0 g2 MeOH 20 miZ 24
7 SFFESIAL AHg & FAE 20 ml MeOHZ A3
32, F2d3 AHAS Pt Y 55T F HPLCE
MeOH 20 m/Z =] 045 um membrane filter2 335t 7
< Ao R A

FEZERMo] B — xanthoxylind MeOHl 5] 25, 50,
100, 200, 400 pg/ml 32 TFEHE AR 2+ &
89 5= FH3l] HPLCE AAISIAAL, peak BA= 3F
FEA9) FEE UFE olo] AFAE AT A 25~
400 ng/mPlIA y=27367x+431058 (1=0.9942)¢] 2443 1}
ERAckFig. 1).

HPLC M= - HPLCE o|&-3 ¥4z t=3
74}, Column® Nova-Pak C, (3.9x150 mm, Waters)S, 4
271 AR EEEA & 290 m)E ARSI
o, o] FAC 2 acetonitrile-H,0 (40:60), 2=+ 40°C,
22 1.0 mi/min, TUZFE 5 W= 3t A0
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Fig. 1. Calibration curve of xanthoxylin.
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Abxe] FoARoln FFREA o] X FEZE xanthoxylin
E2)3510th. MeOH A& 22 AR 5 ctherZ 5
3l H&3le] DL ether Y2E THA] MeOHell =032
hexane® 2 FZ3)5t}t. hexane 7M-E8S 53132 MeOH
o AR Tl AEAE AUt ] BF=2] mp
= 81-83°CH 3, UV 214 (2.80), 219 (2.67), 286 (2.96),
287 (3.40) nmelA FThES 73S B} IR spectrumel]
A= 3400 cm o4 hydroxyl groupZ, 16600141 carbonyl
group<, 1600, 1500, 1430914 aromatic doule bondE #
23 4 AT, EI-MS spectrumoll X m/z 196914 E-2¢
o] & peak7} 7384l WYEFSETE 'H-NMR spectrumdl| A &
$2.569) aromatic ring®] Z ¥ acetyl methyl group®]
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Fig. 2. The structure of xanthoxylin.

singletZ, 83.813%} §3.87°14 2712] methoxy group®] ZHz}
singletZ, 54.86° 1712] hydroxyl group®] singletZ, & 6.03
3} §6.0401 4 2711 9] aromatic proton©] U Th PC-
NMR spectrum® A= §33.06914 acetyl®] methyl group®l,
856.073 &§56.16°141 270 2] methoxy group®], &91.58,
894.59, 8 106.85, & 164.63, §167.93, d168.34°) A aro-
matic carbonE-°], 8204.54%14 carbonyl carbon®] L}EFS
o} olike] B3k A4t 2 'H-, "C-NMR spectral data
g 79} sl 2eld 3eHE
gelgr 4= JSth(Fig. 2).

ot 7ro] Hg) EE xanthoxyling AFZZAE 3
HPLCE dAIsISnh #4208 AES 23, 4%
Nova-Pak C,q (3.9x150 mm, Waters)S AR-3}5L, o]F4kC.
2 acetonitrile-H,0 (40:60) AFH8-3H §%& 1.0m,
min, &5+ 40°CY W retention time®] 9.3 0 F TRE

©] xanthoxylinl-S
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Fig. 3. HPLC chromatogram of xanthoxylin stationary phase:
Nova-Pak C,, mobile phase: acetonitrile-H,O (40:60) flow
rate: 1 m//min, detector: UV 290 nm, oven temperature: 40°C.

L‘i

A peaks}t HHHAULEZ o] RS A £4 27
Aelsigict. FEE 5uE Fsle] o] ¥4 HPLC
2 AX3IAL(Fig. 3), peak BHH FFEEAS) TE
2 slo] S 2 A 25~400 pgmie] F=
QJo|4] y=27367x+431058 (1=0.9942)2] A4S VRS
ThFig. 1). 2 2702 T oA §EHE Atz A8
tls] HPLCE AA)sK, zH Al RelA Qojz gau4s
% Ewﬂ"ﬂ Tidake) 7+ AlEEe T8 xanthoxylin®] o
TFEHCHTable 1). 7 A7k o] f550E 2zl 3
-rr% xanthoxylin®] & 0.01-2.67%2] A Ve
on, BFTFE 090%°11 T
FU oA FEE = AR gt tigkepdgol] et
FAE FrR) 931 SEAIES AAE A3 B 6.11
+0.71%2 ek #4949 6.0% olskil= 15719 AlEqt
o] FA AFSAL UHA= 4 2ot BA ekt
(Table T). AHEEA3|E AlFAT Het 078+1030%= 5
A E7} 1.5% o)3tE FAE taekd 74 Adtsiad
(Table 1.
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Table I. Amount of xanthoxylin, ash and acid-insoluble ash
of Zanthoxyli Fructus

Amount of Acid-insoluble
o xanthoxylin (%) Ash (%) ash (%) Remarks
1 0.161£0.03 5.87+£0.31 0.53%£0.03 ok
2 1.51£0.08 5.82+024 0.69+0.09 ;e
3 0.29+0.09 6.37+£045 0.61+0.03 e
4 0.07£0.01 6.33+0.55 0.80:0.10 pEE-R
5 049+0.12 550%x1.04 0.8410.09 el
6 1.20+0.25 4671023 128+0.20 o
7 1.70£0.22  5.67£0.15 0.8510.09 A==
8 0.17£0.02 593%0.68 1.57%£0.29 ESA
9 0.02+0.01 547+025 1.1910.24 RS
10 0.05£0.01 5.90+0.35 1.03x0.29 ot
11 0.82£0.03 593+0.06 0.53+0.09 5!
12 2.0510.05 6.671£045 0.7720.05 g
13 1.16%0.14 6.40£0.00 0.76£0.08 AL
i4 1.55+0.31 5731032 0.65%+0.10 L
15 0.05£0.01 6.67+0.98 0.73+0.02 A
16 1.97£0.01 7.60+£1.22 0.81+0.12 =4k
17 226%0.17 5.87£023 0.38+0.09 FAb
18 1.47£0.02 530+£026 0.27£0.04 Ak
19 2.67£0.15 717+€1.14  0.75+0.30 B
20 001+000 740+£1.30 0.58%0.13 2
21 0012000 501£0.08 0.66x0.13 L5
22 0.03+0.01 5.30£0.12 0.5610.09 A+
23 0.00+0.00 5.11x0.05 058x0.11 =3
0.90 6.11+£0.71 0.78%0.30
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