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[(FE] B U HBER (ACLR) Aok iR 28 1027 002 A 28 B0 Je & FE W E 7 i o 733 « I (1% 3 g ik R SE AR BOR X
PHAEAR 2544 60% £ £ By v 1) B O e 56 BB L #E 47 43 8 48, 3 N2 HPLC ¥& X 2564 10 R R 288 1k 2% i 43 AT & &
Eo BER.NDEBF 2 AN KMK IS Y. 2-methoxy-6-nonyl-cyclohexa-2 , 5-diene-1, 4-dione ( MNDD ) ; 2-dodecyl-6-methoxy-
cyclohexa-2,5-diene-1,4-dione (DMDD) ; MNDD,DMDD 435l 7£ 0. 177 ~2. 657 wg £1 0. 094 ~ 1. 416 pg #F#E5 5 Wm LA K4
FIER LG R 5 P2 AL [ Ky 98.96% (RSD 1.59% ) ,99.55% (RSD 0.98% ), #6518 : B I MAHY /3 B 15 3 2 DRI AL
4 s HPLC W 5 T 3k faf (8 PRGE RS (HER T 58 (FR A P A ,WFH?ISHHHEEMEP MNDD, DMDD {4 J5 # 4 il
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Isolation, Identification and Determination for
Benzoquinone Compounds from Averrhoa carambola Root

WEN Qing-wei, CHEN Chun-xia, LIANG Xing-mei, XU Xiao-hui, HUANG Ren-bin"
( Department of Pharmacology, Guangxi Medical University, Nanning 530021, China)

[ Abstract | Objective: To isolate and identify the benzoquinone compounds from Averrhoa carambola root
(ACLR) and establish its HPLC determination method. Method: The cyclohexane fraction of 60% ethanol extract
of the herb was separated by the repeated silica gel column, and identified by 'H-NMR,"*C-NMR, HSQC, HMBC
and FTIR, etc. And the determination method of benzoquinone compound isolated from ACLR was established by
HPLC. Result; Two benzoquinone compounds were isolated from ACLR, namely 2-methoxy-6-nonyl-cyclohexa-2,
5-diene-1, 4-dione ( MNDD ), 2-dodecyl-6-methoxy-cyclohexa-2, 5-diene-1, 4-dione ( DMDD). MNDD and
DMDD had a good linear relationship between sample size and peak area at the range of 0.177-2. 657 pg and
0.094-1.416 pg, and their average recovery were 98.96% (RSD 1.14% ) and 99.55% ( RSD 0.98% ),
respectively. Conclusion: The two benzoquinone compounds were separated for the first time from plants. And the
HPLC determination method can used for ACLR quality control for its convenience, rapidity, stability, accuracy,
reliability and good reproducibility.

[ Key words ] Averrhoa carambola root; benzoquinone compound; isolation and identification;

determination method
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I AT, 45 BIARAR th 2R IR IS AL & W B9 20 1 M2 5 LD S8

BRI Bk AR Sy T S 55 B A 4 BE B 09 T 4 AR (TR R
BT ot T e TR TR RIS X, D
VGG 4 [ AL A A AR T T AR R )
A E B 2500 g ) 55 248 Wk o A DR A i 5 A
FEAE S H B4R O K 3 ) rh Y 220 55 3 2 oA
0 B A 20 0 1B K S BT R AR SR T R AT
b2 143 Tt 0 5 A T B < HL A Il T R RO ) S T/
A BB R R B L I T e S A AR R
R R SRR 2 A A e

SR T UE Sk AR AR SO FH Bk AR 245 84 60% £,
Pt 45 BV 00 Ak 2 1000 AT 4 B LS, JF I e
ORI T S AR,

1 ##

1.1 Zh#F  BHBER Averrhoa carambola L. £ 2010
6 ANE T IR IR, &0l v R 25058 B
TR AR B T R

1.2 Y% 5175 CAMAG Linomat 5 B2} [ 3 5
FEAX (Reprostar 3 HY G 243854 (5 12 ) s 204065 AL
(PE,Z ) ; Bruker AV-600 B 4% % R4 (TMS N
b, f8 [H) " H-F1" C-NMR % 43 5 #£ 600,150 MHz
ST 5 X-5 AU S I A (L) A AT RE AR
(200 ~300 H,H &)

ZHEAE 1100 R 5] HPLC (VWD K &%, 56 [ ) ,
UV-3101PC # %% 4h-u] W, 6 4% ok ot B it
(SHIMADZU, HA) ,GR-202 B, 1 K ( H A Y 2
%) ,KQ-500DE 7Y i 75 I 1 Pe A ( B 1l i M 7 A 2%
AR Al ), Millipore #8 4l 7K #1, ( Academic, 3 [F ) .,
FH B Sy 2335 4 ( Merck , B[ ), 7K A 4l 7k, H A ik
NI R o3 B 2k
L3 sk CBHBEAR M R 12 kg, I 8 f% &t
60% £ B, & R A B 3 k(1 h/ik) L 3T,
B IR W MR AR 2= 2 15 Ly 25050 B T 3 A = 3
Cbt LR TR E T EEFEH 3 R, & I 2 U, 43 9
W Mk 45 £5 %) 10.3,76.6,153.0,553.0 g (3 C
Bt LR O OE T BEAE U K .

WA C LAY (10.3 g) , BRETREBCAE T, )
Wobi-4 R BRI (100:0,20:1,18:1,15: 1,
12:1,10:1,8:1,5:1,3:1,1:1,0:100) P B , 75 %) 2
A Fro1-Fr.8, Fr.4(5.0 ¢) F AR AE R E 55, U
WO bE-C TR SR R (100:0,20: 1,18 1,15: 1) PESE,
RIS EE 59 (1) 940 mg AfLEH(2) 1410 mg,
1.4 gEf%sE WE B s H-"C-
NMR,HSQC 1l HMBC 3% , 24 5 /3 #r , . H Fil C 1
A R E AR T o

a1 EEEIRSE S, U C-NMR (CDCL,) §:
187.9 (C-1), 147.3 (C-2), 107.2 (C-3), 182.3
(C4), 133.3 (C-5), 159.0 (C-6), 56.4 (C-7,
OMe), 28.6 (C-1"), 27.8 (C-2"), 32.0 (C-7"),
22.8 (C-8"), 14.3 (C9"), 29.8-29.4 (m, C3'-
6'),'H-NMR (CDCl,) 86:5.87 (1H, d, J=2.8 Hz,
H-3),6.48 (1H, d, J=1.7 Hz, H-5), 3.81 (3H,
s, H7),2.41 (2H, dd, J=7.2, 0.9 Hz, H-1"),
0.87 (3H, t, J=7.0 Hz, H9"), 1.33-1.25 (m,
overlapped) ,

a2 wAas RS S, mop. 63.5 ~64.3
C., IR (KBr) em™': 449.8, 717.6, 896.4,
1022.0, 1 063.5, 1 177.9, 1 232.7, 1 326.6,
1472.9, 1 597.8, 1 653.0, 1 683.9, 1851.0,
2916.5,2955.9,"” C-NMR ( CDCl,) &:186.7 (C-
1), 146.6 (C-2), 106.1 (C-3), 181.1 (C4),
131.8 (C-5), 157.8 (C-6), 55.2 (C-7, OMe),
27.7 (C-1"), 26.7 (C-2"), 30.9 (C-10"), 21.7
(c-11"), 13.1 (C-12"), 28.7-28.2 (m, C3'-
9')'H-NMR (CDCl,) §:5.87 (1H, d, J=2.3 Hgz,
H-3),6.47 (1H, d, J=0.9 Hz, H-5), 3.81 (3H,
s, H7),2.41 (2H, dd, J=11.2, 4.1 Hz, H-1"),
0.87 (3H, t, J=7.0 Hz, H-12"), 1.60-1.24 (m,
overlapped) ,

m b AT E & 1,2 53 5 9 2-methoxy-6-
nonyl-cyclohexa-2, 5-diene-1, 4-dione ( MNDD ) ; 2-
dodecyl-6-methoxycyclohexa-2, 5-diene-1, 4-dione
(DMDD) . 28 £ &, BR A7 SCHk i 38 H 5 5 2%
SR B R WA R 4y B A R X A LS
MiE , HAb g XK 1,

(o]
/06 ) e \/\/\/\/9‘ D
R2 122 DMDD

(o]

MNDD: 2-methoxy-6-nonylcyclohexa-2,5-diene-1,4-dione
DMDD: 2-dodecyl-6-methoxycyclohexa-2,5-diene-1,4-dione
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M i E A ARG 9 WA o A SCH BR b 24 i
B 43 BT J7 35 6 ik 4 5 B 000 ) (AR fRf FR < 48 5 R
W) PO Xk 2 bR 2 R R RSk 2 B B
g 7 AT AT

2.1 41 Thermo ODS-2HYPERSIL & % i
(4.6 mm x 250 mm,5 pm), Ji 3 AH B EE-7K (88:
12) i FE R 5 pL, Hia# 1.0 mL-min ™" 450 3% K
270 nm, i 30 C

2.2 FEEEE

2.2.1 KWWK 43 5 XF 25 A4 4t 3 ot v
MNDD F1 DMDD Xt B ft i W i 47 UV 4, 45 /78
270 nm Z& A5 Y94 e R WO iR $E 270 nm £E

R <
2.2.2 fLLMERE S RAMBARL 0.5 g, K

FPRE B ZEHEIE O, R % B 25 mL, BROE
BT, AR 45 min, ¥ A0, T B AR 2 R Y BT
PR, UEE (0. 45 pwm)  EE B RIAS
2.2.3 ZHEVEE MU MNDD (4 82. 0% ) Xf HR i
297.2 mg KEEFRE B 20 mL G A 0
IFWmBERZI B, 25, 435 1 mL 3 0.295 mg Y
MNDD It 5 ¥

Bt DMDD ( 4} JiF 82. 8% ) Xf B 5 29 3. 8 mg, K5 %%
FRoE , B 10 mL b, i W B g O A R 2 20
PE5), BI4545 1 mL % 0.315 mg () DMDD IF7 4 .

53 5K % W B MNDD JF7 45 %% 6 mL F1 DMDD Jt*
W3 mL, E& 10 mL A 0 A R 2 L 1
TR A5 %t HE S8 % W ( MINDD i B9k B 0.177 g- L7,
DMDD Jfi vl B 0 94. 4 mg-L~") s K % W B I A IR
AR 1,3,5,10,15 pL gEAE ME , DLk
i (ug) AR AR (X)), AR A P AL R (Y)
AR HE M AR W R Yy =1 174.0X -
16.331(R* =0.999 9,n =5);Y,,,, =1256.3X -
14.343(R*=0.999 9,n=5),

4k B B MNDD, DMDD 3 k¢ & 7£ 0. 177 ~

2.657,0.094 ~1.416 pg i}, 5 i i fU5E R 4F A 2tk
KE,HIAEE>LS, WK 2,

| 2 A
[
}‘w f
0 25 5 75 10 125 15 175 20 225
1
B
2
d 2.5 5 7.5 10 125 15 175 20 225
t/min

Ao X RSB HER 1. MNDD;2. DMDD
B2 PFHBRZGH HPLC

2.2.4 MEEWY KB W BOR GO0 BRI WS
pL, B FE 5 YK, & MNDD I DMDD 0 i £2 i)
RSD 4351 4 0. 81% ,0. 93% , Ui WAL &8 FR A 5 P BL -
2.2.5 @EEMERXE HUR 25 H R OK 6 6y, A
250.5 ¢ K BFRE, % 2. 2.2 T F J7 845 5 R %
A SR W S Wl A I E . 45 2R MNDD Al
DMDD U IR RSD <2% , i B AR J5 1 3 5 PR
2.2.6 FROEMEIRKE R WOBRE — R RS
pL,5r 5 7 0,2,4,6,8,10 h #FF, W &, 452
MNDD #iI DMDD [l 1 £ RSD #J < 2. 0% , i3 W #¢
WS AE 10 h R E .

2.2.7 AR ERIKE RO MR B AR 9
B, 4 BIFRELZ 0. 125,0.25,0.50 g(n =3) 455
FE L A1 RS % 0 G 6 BE F 20202 TR 5 ik Al
AR AT T V5 A B IR W S L, HEARE I AE 3t
FICR, ZERME T ~2,

WAL ASTR] N B3 v [B) A 2% B 1k 46 R0 AS [A] A
W (265,270,275 nm) |, kE 3 (25,30,35 C) , i
#(0.9,1.0,1. 1 mL/min) DL K 3 8l AH LA ( £ 5% )
(1R T FH 1 3 6 55 S 3 3 g 5 B I ) 25K 156 B
AT AR E ATEE

1 PEBLIR T MNDD fn % B ¥ =it 16

No. R/ g B & i/ mg At/ mg W45 5/ mg Il 4 4/ %o RSD/%
1-1 0.125 1 0.799 7 0.590 4 1.378 7 98. 07

12 0.123 3 0.788 2 0.590 4 1.384 0 100. 91

1-3 0.124 6 0.796 5 0.590 4 1.370 8 97.27

2-1 0.250 8 1.603 2 1.180 8 2.750 2 97. 14

22 0.2523 1.612 8 1.180 8 2.766 9 97.74 1.59
23 0.253 4 1.619 9 1.180 8 2.784 0 98.59

3-1 0.502 2 3.210 3 2.361 6 5.585 2 100. 56

32 0.501 8 3.207 8 2.361 6 5.596 0 101.13

33 0.503 2 3.216 7 2.361 6 5.559'5 99.20
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2 ARt DMDD fin# Bl ik 16

No. IR/ g Rl i /mg A&/ mg A%/ mg I i A2/ % RSD/%
1-1 0.125 1 0.306 8 0.314 8 0.621 1 99. 84

1-2 0.1233 0.302 4 0.314 8 0.621 6 101. 40

1-3 0.124 6 0.305 6 0.314 8 0.622 0 100. 51

2-1 0.250 8 0.6151 0.629 6 1.244 3 99. 94

2-2 0.2523 0.618 8 0.629 6 1.237 5 98.27 0.98
2-3 0.253 4 0.621 5 0.629 6 1.242 7 98. 67

3-1 0.502 2 1.2316 1.259 2 2.480 6 99. 19

3-2 0.501 8 1.230 7 1.259 2 2.475 6 98. 86

3-3 0.503 2 1.234 1 1.259 2 2.484 6 99. 31

2.3 REAISE  HBOUTTPE R BN [R] S UK 24 B R
K05 g, KRR , B AR5 2 45 Al i 3 ik
PRI E . AR 3,

®3 AE#RMEBIRZH  MNDD,DMDD & £l E

2 Bk MNDD DMDD
=2
/g T S
20100605 0.5020 8.49 3.34
0.501 2
20121113 0.504 7 0.01 -
0.500 8
20121216 0.5059 0.10 0.08
0.504 8
W - RRER
3 itig

R 45 R R W MNDD, DMDD 7£ PHAk AR 5 &
BOR 2 b R B R R A Ol 2 — T H X
PR R EAR LR 2 M h & i 22 R R B %
B — BT S5 R B A A TRD i T i s AR A
5 it ) 11 O 3R

2B W MNDD F1 DMDD %of 1R & 9% e 43 5 78
278.7,267.0,267.2 nm A it KLk, BT
Al A B SHfe o — 3, AR SC B h % #5 T 5 MNDD, DMDD
Fie R WO 1 A8 4 30 11 270 nm A Ry K 00 38 K

MNDD #1 DMDD [ g % B 28 4k & 4, H A7 A6 1]
(A BEAZ AR B (4 B R — . AR S0 R R
B J5 2 AR Xt AS [ 6 v 24 64 1547 42 B
SE SRR Y MNDD, fiy L B, MNDD AN i f&
DMDD f ¥ A= 7= 4y, T S 24 44 7 i [ A R4

Z: K% , MNDD , DMDD 42 15 ¥k M A ) 53 25 15
I NUR g/ N TSR S E R N R <1 N e 3
HAb MR SR E . 407 MNDD, DMDD % F
FP I (J5 ARV 40 B M 0.295,0.315 mg-g ') B
B LETUKFER (4 C)7 d J5 , SR HERE , 0 T AR
H— b8, R T R T2 7% , F B AE 615 &l
AL /N 2 i, AW MNDD, DMDD K 9 jit

B A Dy K3 R RE AL AT L8 24 B I A B i 4>
J3 Y SN 22— 3 7 A SR ML T BH MR AR 25 44 5
7 3 O A P AR A L R S5 I 07 55 [, R 4
JELORAF SN B A IR 8], L P~ o e A
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[(WZE] B @I H R A HPLC W E 38 3% 208 b 09 SR ALRL, OF 43 7 3 Fh 8035 Z M B0 E 25 5 . 053K R /KSR I isT
AR WU & 20, RO AR S5, ) 128 -3 - P 5L -5 -0k ik bk ) ( PMP) AE B 47T 4= , FF R HPLC 3 43 BT 505 1) PMP i3 £, &5
RWEHEFE R EE RN AR CEILERERR RN RN RN 7 R A, PR IR R R &
e, WAWIRZ o 5350 HEE 208 5% BRI E 288 1 7 R B Y SRR R LG 43 S 1:2.34:0.38:17. 58:12.40: 6. 11
$5.93,1:2.43:0.25:16.76:15.18:6.51:9. 78 il 1:3.25:0. 40: 22. 35: 12. 96: 6. 66: 10. 28 , £58 : @t~ (19 J7 1= (8 MEM , & 1
W AT 2R R AR T RS R E . ME SN SRR T RS A E R
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Analysis of Monosaccharide Compositions of Polysaccharides in
Coptidis Rhizoma by Pre-column Derivatization HPLC Method

FAN Gang, TANG Ce, LI Yan, YANG Yong-dong, ZHANG Yi"
(College of Ethnic Medicine, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

[ Abstract | Objective; To establish a pre-column derivation HPLC method for the determination of
monosaccharide compositions in Coptidis Rhizoma polysaccharides, and analyze the monosaccharides differences
between three Coptidis Rhizoma polysaccharides. Method: The polysaccharides were extracted by hot distilled
water, precipitated by alcohol, and hydrolyzed into monosaccharides with 2 mol L ™" sulfuric acid. The hydrolysate
was derivatized with PMP, and then the PMP derivates of monosaccharides were analyzed by HPLC method.
Result; The Rhizoma Coptidis polysaccharides were composed of mannose, rhamnose, glucuronic acid,
galacturonic acid, glucose, galactose and arabinose. Among them, the content of galacturonic acid was the most
abundant, followed by glucose. In addition, the average molar ratio of seven monosaccharides of C. deltoidea
polysaccharide, C. teeta polysaccharide and C. chinensis polysaccharide were 1:2.34:0.38:17.58:12.40:6.11:
5.93,1:2.43:0.25:16.76:15.18:6.51:9.78 and 1:3.25:0.40:22.35:12.96: 6. 66: 10. 28, respectively.
Conclusion; The established method in this study is simple, accurate, reproducible, and can be used for the
analysis of monosaccharide compositions of Coptidis Rhizoma polysaccharides. The content of seven
monosaccharides of C. delioidea polysaccharide, C. teeta polysaccharide and C. chinensis polysaccharide are
different.

[ Key words ] Coptidis Rhizoma polysaccharide; pre-column derivatization; monosaccharide; Coptis

chinensis; C. deltoidea; C. teeta
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