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Study on Chemical Constituents from Zingiberis Rhizoma
WANG Zhe'*,JIN Yongri', LI Xuwen'(1.Chemistry College, Jilin University, Changchun 130012, China;Z2.Insti-
tute of Chemistry and Chemistry Engineering, Qigihar University, Heilongjiang Qiqihar 161006, China)

ABSTRACT OBIJECTIVE: To study the chemical constituents of Zingiberis Rhizoma. METHODS: The compounds of Zingiberis
Rhizoma were classified and purified by silica gel, Sephadex LH-20 column chromatography and thin layer chromatography
(TLC). The structure of compounds were analyzed and identified according to chemical property and spectrum data. RESULTS &
CONCLUSIONS: Five compounds were isolated from Zingiberis Rhizoma, i.e. methyl-6- gingerol (1), 4- gingerol (2)5%f-cudes-
mol (3), 2, 5-dihydroxybisabola-3, 10-diene (4), 6-shogaol (5). The compounds 2, 3, 4 are isolated from=Zingiberis Rhizoma

for the first time.

KEYWORDS Zingiberis Rhizoma;Gingerol compound; Sesquiterpene compound; Chemical constituents
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6310 I U AF- 25 F-BIF i A (S5 [ Agilent 22 ) )
AV600 FU % i 4R AL (Fi—+ Bruker 23 7)) ; Avatar330 BT
AP (2 [H Thermo Nicolet 23 1] ) ; RE-201C U i #%
78R A (ZF-20D 7 1% 47 48 A1 43 14X . SHZ-CB B A R 7K
KEZHES R (T T RAERA RS .
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2 REESE

BUZGRERE S K 3.0 kg, 95% & T T 0] 3 $i2 B 3
K (95% &, BEWS W 5390 2 10,15, 10 L, $E IR [ia] 43
B4 2.1.5.1h), JExd ARG ; 3 WHRBOR A 5 180+
FRIBRARAHIR B, o M LA AT Il L IE T B LR SR A
B g e, A5 Ak OE T B LR LR MR

A B 4328 100 g, ZE A, LUA i g - Dy
(20:1,15:1,10:1.,3:1,1:1.1:2.1:5, W/V) BB VRN, Uk
VR RO 4 2 i i S B e & AR Wk e A5 T AN
(Fr.1-Fr.7). o, #i5r Fr.3 SRR, I k-2 R 2
B (4:1.2:1,1:1.1:2,1:3, V/V)KREE VeI, 157 40
Fr.3-1~Fr.3-5; H i i 45 Fr.3-2 £ 2 AH Cs, LA FP - 7K
(1:2,VIV) Ve, 154k 59 2(0.8 g) o 4> Fr.a S ht i
R, DUAEE- PR AWE(3:1.,2:1.1:1,1:2 . 1:3, VIV ik
FEVEI , A5 43 Fr.A-1~Fr.4-4; Jorp 3 3 Fr.4-2 7EICEE
A B AG  ,  EA aiAb R A BME A 4(70 me) ;i
43 Fr.a-3 ik A3, LA k- £ R L BR (5:3 .4
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3 11,13, VW) B BEUENG , 13 4k 59 5(55 mg) o T4
Fr.5 LA O35, A M- LR g (4:3.1:1.2: 3,
1:2.1:3, V/V) B EEVRIE , 4537 43 Fr.5-1~Fr.5-3; i,
Fr.5-1 MEHIREE i, LS etk 5184k 59 1(0.6 g) 5
Fr.5-3 & AH Cos, A EE-/K (1:3 .10 1.2 1, VIV) Rk
i, 1565913004 2)

3 GHEE

&Y 1 7@ E R4S A mp: 34.4~35.6 C o
ESI-MS:m/z 331.3[M+Na] ;'H-NMR(CDCl;, 600 MHz)
5:6.792 (1H,d, J=8.0 Hz, H-3") , 6.713(1H, d, J=1.5
Hz, H-2'), 6.701 (1H, dd, J=8.0. 1.5 Hz, H-6") , 3.868
(3H, s, 3’ -OCH,) , 4.025 (1H, m, H-5) , 3.848 (3H, s,
4" -OCH,), 2.854(2H,t,J=7.5 Hz,H-1) ,2.745(2H,t,
J=1.5Hz,H-2),2.519(2H, m, H-4) , 0.885(3H, t,J="7.0
Hz, 10-CH,) . "“C-NMR (CDCl;, 150 MHz) ¢ : 211.34
(C-3),148.93(C-3"),147.46(C-4"),133.37(C-1),120.06
(C-6"),111.69(C-2"), 111.35(C-5") , 67.66 (C-5) , 55.92
(4" -OCHs), 55.84(3' -OCH;),49.38(C-1),45.32(C-2),
36.47(C-4),31.73(C-6) .29.19(C-7),25.13(C-8) ,22.59
(C-9),14.02(C-10) . 5 3CHR[T1IXFBE , o i Hh s S AR
— B, M E Z kB W oy O -6 £
(Methyl-6-gingerol) .

G 2: kK ;mp: 36.8~38.2 °C, ESI-MS:
m/z 289.3[M+Na] ; 'H-NMR (CDCl;, 600 MHz)J: 6.814
(1H,d,J=8.0 Hz,H-5"),6.680(1H,d,/J=1.5 Hz,H-2") ,
6.650 (1H, dd, J=8.0. 1.5 Hz, H-6') , 4.039 (1H, m{
5-OH),3.868(3H,s,3’ -OCH;),2.835(2H, t{J%= 75"Hz,
H-1),2.731(2H,t,J="7.5 Hz, H-29,, 2514 (2H,n1, H-4) ,
1.466(2H,m,H-6),1.350(2H, m, H:7 ), 0.916 (3H, t,J=
7.5Hz, H-8) . #C-NMR (CDCl,, 150 MHz) § : 211.46
(C-3) 146046 (0C-3%, 143.99(C-4") , 132.65(C-1"),120.75
(C-6%), 114.40(C-5"), 111.01(C-2"),67.39(C-5) , 55.89
(3" -OCH,),49.37(C-4) ,45.44(C-2) , 38.59(C-6) ,29.29
(C-1),18.65(C-7),13.97(C-8), 5 3CHk[12]%F IE , Hik
mHEEA -, I E RSN 4 £ B
(4-Gingerol) .

& 3: A @5 R 45 & mp: 77.5~79.0 °C .,
ESI-MS: m/z 223.2[M+H]"; 'H-NMR (CDCl;, 600 MHz)
0:4.714(1H,d,J=1.5 Hz, H-15) ,4.446 (1H, d, J=1.5
Hz,H-15),2.006 (1H, m,H-7),1.758 (1H, d,J=12 Hz,
H-5) , 1.205 (6H, s, H-12, 13) , 0.702 (3H, s, H-14) ,
“C-NMR (CDCl;, 150 MHz) ¢ : 151.16 (C-4) , 105.34
(C-15) ,72.91 (C-11) , 49.82 (C-5) , 49.47 (C-7) , 41.87
(C-9),41.15(C-1) , 36.91 (C-3) , 35.91 (C-10) , 27.19
(C-12) , 27.15(C-13) , 25.04 (C-6) , 23.51 (C-8) , 22.40
(C-2),16.32(C-14) . 5 3CHR[13]%F IE, HLip i 55 B AC
— 3, AT A )R B-FERE (B-Eudesmol ) .

G4 A AE R SS § s mp: 126.56~127.6 C.
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ESI-MS: m/z 261.3[M+Na]"; '"H-NMR (CDCl,, 600 MHz)
6:5.548 (1H, d, 1.0 Hz, H-3) , 5.144 (1H, t, J=1.0Hz,
H-10),3.975(1H, br.ss, 2-OH) , 3.956 (1H, br.s, 5-OH) ,
2.039 (2H, m, H-9) , 1.820 (3H, s, H-13) , 1.699 (3H, s,
H-12) , 1.624 (3H, s, H-15) , 0.828 (3H, d, J=7.0 Hz,
H-14) . "C-NMR (CDCl;, 150 MHz) ¢ : 136.67 (C-4) ,
131.34(C-11),129.95(C-3),124.68(C-10),69.14(C-5) ,
67.93(C-2),40.57(C-1),35.24(C-8),30.56(C-7),29.82
(C-6),26.10(C-9) , 25.71 (C-13) , 20.49 (C-15) , 17.70
(C-12), 14.40(C-14) . 5 3CHR[141%F A, L0 3 B 5t
AR—F, T E A YN 2, 5- R FE R -3, 10-
J#i (2,5 -Dihydroxybisabola -3, 10-diene ) .
k&5 % E G MR Y ; mp: 1.2~25 C .
ESI-MS: m/z 277.3[M+H] ", 299.3[M +Na] " ; 'H-NMR
(CDCl;, 600 MHz) ¢ : 6.710 (1H, d, J=8.0 Hz, H-2) ,
6.835(1H, dd,J=8.0 Hz, 1.5 Hz,H-6"),6.856(1H,d,J=
7.0 Hz,H-5'),6.127(1H,d,J=16.0 Hz,H-4),3.882(3H,
s,3' -OCH3),2.875(2H,d,J=5.0 Hz,H-1),2.865(2H,
d, J=5.0 Hz, H-2) , “C-NMR (CDCl;, 150 MHz) ¢ :
199.89(C-3),147.94(C-5),146.44(C-3"),143.90(€=4") ,
133.24(C-1"),130.32(C-4) , 120.80(C-6")y; N 435(C-5") ,
111.15 (C-2") , 55.88 (3’ -OCH;) , 41.98.4C-2) , 32.45
(C-1) , 31.34 (C-6)2,29.89 (€-7)%, 27.77 (C-8) , 22.42
(C-9),13.95(C-10) § S5 3CHREABNT B, ik 1 A Sl A
= 3B Sz 5k 6-22 ik (6-Shogaol) .
AT 220 vh 43 A5 3 5 MEE W, 430 48
FE A BE-6-22 1 (1) \4-2 1 (2) S-AEEE(3) .2,5 - 8%
R YE-3, 10-— M (4) F 6-22M% (5) , ik 54 2.3 .4
FE WM T2 B 2 0 R L G ARWFTT S,
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W OE B IR R I ER T Y S SRR HERESEN TR, Tk RAGRRMEE L, GiEEA
Waters SunFire™-Cs, iR 30 A8 A T HE-0.1% 82 7 i (A6 FL2e L) , ik 4 1.0 mL/min, #4 J% K 4 238 nm, A& 4 25 C, #4445 %
10 pLo £ R H3 o) Em B3 a8 A ml Ji R 250 8 B 2 ) 4 8.808~88.08 pg/mL(7=0.999 8) . 1.778~17.78 ug/mL
(r=0.999 6) .2.533~25.33 ug/mL(r=0.999 9) ; 5 F F& 4 %] 4 4.404 ,0.889,2.533 pg/mL, ¥l FE 5% 24 1.101.,0.445 1.267 pg/mL;
B AN F B X6 RSD<2% ; A A BN 2 #) A 95.08% ~99.61% (RSD=1.77% ,n=9) .96.93% ~99.94% (RSD=
0.92% ,n=9).98.33% ~102.05% (RSD=1.27% ,n=9), #:ik.iZ 7 & & F M T LT, TR T IILLEIRP S 535 e
Beph R BR A A F 0 Bl BT
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Simultaneous Determination of 3 Components in Xiaoer Huadu Powder by HPLC

ZENG Zhen', Al Guangli®, LI Tingting', WEN Yongsheng', ZHOU Shiyu'(1.Chengdu Institute for Food and Drug
Control, Chengdu 610045, China;Z2.College of Pharmacy, Chengdu University of TCM, Chengdu 611130, Chi-
na)

ABSTRACT OBJECTIVE: To establish a method for simultanecous determination of paeoniflorin, berbetine hydrochloride and
ammonium glycyrrhizinate in Xiaoer huadu powder. METHODS: HPLC method was adopted. The“separation. was performed on Wa-
ters SunFire™-Cjs column with mobile phase consisted of acetonitrile-0.1% phosphorie=acid-(gradiént elution) at the flow rate of
1.0 mL/min. The detection wavelength was set at 238 nm, and column tempefature was 25°°C.. The sample size was 10 pL. RE-
SULTS: The linear ranges of paeoniflorin, berberine hydrochloride/and ammonium glycyrrhizinate were 8.808-88.08 pg/mL (r=
0.999 8), 1.778-17.78 pg/mL(r=0.999 6), 2.533-25.33 ug/mL(r=0.999 9), respectively. LOQ were 4.404, 0.889, 2.533 ug/mL;
LOD were 1.101, 0.445, 1.267 pg/mL. RSDs of precision, stability and reproducibility tests were all lower than 2% . The recover-
ies were 95.08%-99.61% (RSD=1%7% ,%2=9) ,1,96.93%-99.94% (RSD=0.92% ,n=9) , 98.33%-102.05% (RSD=1.27% ,n=9).
CONCLUSIONS: The method is simple, accurate and reproducible, and can be used for simultaneous determination of paconiflo-
rin, berberine hydrochlotide and ammonium glycyrrhizinate in Xiaoer huadu powder.

KEYWORDS | Xiaoer'huadu powder; HPLC; Paeoniflorin; Berberine hydrochloride; Ammonium glycyrrhizinate
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