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FEYRIER 3 MAE 0. 07~2.50(r=0.9992) . 0.03~1.15 (r=0.9992), 0.02~0.55(r=0.9993) . 0.01~0.26(r=0.999 8) .
0.01~0.25 (r=0.999 6) . 0.01~0.36 (r=0.999 0) mg/mL Ju R ML &R KA, SFEhARE RIBCERS 514 100. 7% |
101.5% . 101.0% , 97.4% . 96.4% . 100.5% , RSD 4350 2.1% . 2.1% . 1.8% . 2.0% ., 1.5% . 2. 1%, &it &F
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Simultaneous determination of six constituents in Dalbergia benthamii by HPLC

SONG Ge,  WEI Jian-hua, CHEN Jin, ZHANG Yan-yan, @ WANG Hui-min, FENG Xu"
( Guangxi University of Chinese Medicine, Nanning 530001, China)

ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of glycyrrhizic
acid, 3-phenylcoumarin robustic acid, 4’-hydroxy-6-hydroxymethyl-5, 7-dimethoxy isoflavone, robustin methyl
ether, methyl robustate, glycyrrhetinic acid in Dalbergia benthamii Prain.. METHODS  The analysis of
chloroform extract of D. benthamii was performed on a 30 °C thermostatic Waters-Symmetry C, (4.6 mm X
250 mm, 5 pwm), with the mobile phase comprising of methanol-acetonitrile —0. 2% phosphoric acid flowing at
1.0 mL/min in a gradient elution manner, and the detection wavelength was set at 256 nm. RESULTS The gly-
cyrrhizic acid, 3-phenylcoumarin robustic acid, 4'-hydroxy-6-hydroxymethyl-5, 7-dimethoxy isoflavone, robustin
methyl ether, methyl robustate, glycyrrhetinic acid showed good linear relationships within the ranges of 0. 07—
2.50 (r=0.9992), 0.03-1.15 (r=0.999 2), 0.02-0.55 (r=0.999 3), 0.01-0.26 (r=0.999 8) .,
0.01-0.25 (r=0.999 6), 0.01-0.36 (r=0.999 0) mg/mL, whose average recoveries were 100.7% .
101.5% . 101.0% , 97.4% , 96.4% ., 100.5% with the RSDs of 2.1% , 2.1% ., 1.8% ., 2.0% ., 1.5% .
2.1% , respectively. CONCLUSION This accurate, stable and reproducible method can be used for the quality
control of D. benthamaz.

KEY WORDS: Dalbergia benthamii Prain.; glycyrrhizic acid; 3-phenylcoumarin robustic acid; 4'-hydroxy-6-
hydroxymethyl-5, 7-dimethoxy isoflavone; robustin methyl ether; methyl robustate; glycyrrhetinic acid; HPLC
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i Dalbergia benthamii Prain. AR
WRHEREMY, BA, ARSREAR, KK, T
B, AT M MER, M TIRIT BT
i, Mo kAL AT @ GC-MS HiR
R EAHTHEHPE, 7 THFHHE, #iER
10 Fhalsy, ARV WA LSS
TR BARAS 14 MMEEY) . FETN IR AR X L 95%
CBE, N, SRR OTBREEBI LI, LW LR
A XS BT AARE Ty, I 5 BT R R X
b, KR TR AT oA 250 A — 2 A
IRIVER . BB AR A R R vk 5 2 Rk B
BEENHEY BA — @ WP EH, M R
R FE G SO AU ik e L AT — @ P RAEH . 4%
T B AR OCTE PR B 4%, RO A Rl
MDA B BT m gk . R, ARAFSE S T
B 6 Moy & A R R B, Dk
s B 4T | BleE KR
1 ##

TGL-16B @ 5 X B 0 AL (i % R4 4L
#] )3 TM-D 24UV #E24liKAL (F8[E Millipore 2%
A]); SHB-MEA KX ZHESE GRNKEE T
FABRAH]) ; KQ5200B R+ 7 i v (Rt
AR A BR A ] 5 HE 1260 1R 80RH (A3
(VWD kx4, Pocm Eph R, EEZHERA
H)); SQP HFRF [EEZEZFIREES (db
o) ARRAFED)

H R A (5 G-003-191220) . H K
FRXT IR (S G202002) ) A& B SE A MRk
ARRAT; L HE A XIS 4755 -6-FE H 3-S5,
7 AR S TR O R R A AR 3R kX R
a0 R AN R R R R D (A, B —
kS AR 8% LI L) . &l (drsl, vibkik
TR ABRAT) s KFBLEK; ONE (FEEER
ocwl) . WEE (Fisher) | BERR (7B Ak TR A3 A BR
) Brhfmakal, WEER, FRILE L, &)
VPO s 24 K2t B 24 2 B 5 A SR B0 4 e o S RME
WA i VA L A Dalbergia benthamii Prain. HY)
£, FTH T 40 HIf
2 HAEE4R
2.1 & # & #H  Waters-symmetry C,, 0 3% #
(4.6 mmx250 mm, 5 pm); WA HE (A) -H
BE (B) -0.2% W2 (C), BREEVEML, TRyl 2;
RF A 1.0 mL/min; A3 30 °C; Ak K
256 nm; PEFEE 10 L, @REEILE 1,

®1 HERER

Tab.1 Information of samples

i e
S1 JUPEAESR
S2 P BE
S3 JUPEE g
S4 IR T
S5 TR
S6 TR
s7 BRI
S8 TV AR
S9 JUPE S
S10 JUPEE
S11 J PG B s
S12 R = 7

x2 BERBER

Tab.2 Gradient elution programs

B 8] /min A /% B H /% C 0. 2% BEFR/ %
0 4 60 36
32 6 63 31
40 8 65 27
50 9 75 16
60 9 85 6
2
1000
800
600
3 3
£ 400
200
JUL jLu\ B
0 .A 1 1 1 1 1
10 20 30 40 50
#/min

ATRA N

1 000+

800}

2 600}
E

4001

200}

0 1 1 1 1 1
10 20 30 40 50
t/min
B

1HER 2. £ HEA 3. 486 KRS, 7-"HERR
W 4. KW EPR 5. KOEWNIRPE 6. HEK®R
1. glycyrrhizic acid 2. 3-phenylcoumarin robustic acid 3. 4'-
hydroxy-6-hydroxymethyl-5, 7-dimethoxy isoflavone 4. robustin
methyl ether 5. methyl robustate 6. glycyrrhetinic acid

B 1 &H/H4% HPLC &iLE

Fig.1 HPLC chromatograms of various constituents

2.2 iR

2.2.1 MMEAREI R ARIDUSE X IR o A,

PSR 2 o THC o) 4 o IR o Jo i ¥R 52 4 331 Oy H i

1.25 mg/mlL +HE A 0.573 mg/mL | 4' 2 H-6-
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FEH -5, 7-—H AT E T 0. 276 mg/mL, Kfh
EAT B lE 0.124 mg/mL., K £ B R H B
0. 120 mg/mL, HHIKAL 0. 180 mg/mL,

2.2.2 MHXEIEW KERBEMHAR 1.0 g, K
020 mL Z45, B (200 W, 40 kHz) 60 min,
VAR A DT A R R i, R, R %
2mL ERIE TG P B ESE 2 mL, fLUE AR

FURY
2.3 LMEEER

It e 2 04 1

VW, TE (2017 Tk #F‘Fjé?iéﬂﬁi LS e J3E

REAERR (X)), TR

YAebr (V) HEATRIA,

LRI 3, KW I E AT BN E R

R3I BHRSKEXER

Tab.3 Linear relationships of various constituents

i %y B Sy JEF/ (mg-mL™") r
HRER Y=7 574. 86X+109 0.07~2.50 0.999 2
T H®E A Y=43 943X+749 0.03~1.15 0.999 2
4 FFH6- T PS5, 7- I R R Y=49 638X+258 0.02~0. 55 0.999 3
KAO TR % P ik Y=19 126X+23.2 0.01~0.26 0.999 8
A FEAR TR i Y=31 226X+59. 5 0.01~0.25 0.999 6
R IR Y=15 369X+81. 4 0.01~0.36 0.999 0

2.4 MEJERE KB “2.2.17 TF X
ROV, FE “2.17 BUSRMF N IELLIERE 6 R, H A
fR., L HE A, 4-BI-6-FHHIL-5, 7- " HEAELR
O R AR R P EE . KA R ER . HEIR
ik I 1 A1 RSD 43 %11 A 0.54% . 0.34% . 0.45% .
1.3% . 0.45% . 0.53% ., FH{UING 3 E I,
2.5 RZHEXE BFE MO nER (S
S7), £ “2.17 HWEAMT, 45T 2, 4, 6, 8,
10, 12 h M, HER, LHAE A 47565
-5, 7- WU Sl R e = k. K
R PR, H B ER RSD 43 5l 4 0. 82% |
0.51% . 0.68% . 0.60% . 0.52% . 1.4% , FHft
RERVETE 12 h NEGEYER4F,
2.6 EHAMXE B 6MMEEELH (S
S7) VAT 3K, % “2.2.27 R R AR
WU, TE “2.17 WM TR, HER, L H
A, 46, T- AR, KM
FERS R Wl KAOER IR I, HERRR &4 &
RSD 43 % & 0.78% . 0.81% . 0.85% . 1.7% .
0.84% . 0.80% , FKWIZ T IEEEIERL,
2.7 meAFElMCRRIEE O REFREL9 (S ST,
ROy 29 0.50 g), s3oll4% G & A 5 50% |
100% . 150% AR A% A IA TR (T ik BE 430l
J90.591 6, 0.2634, 0.1308, 0.058 6, 0.056 8.
0.085 3 mg/mL) 5.00, 10.00, 15.00 mL'®' ¥
FIMAHBEE 20 mL, % “2.2.27 T F ikl
BRI, TE “2.17 WAAF N EERE, S5
4,
2.8 Mo AEaE  WURNIE ™ Ho i v s 2y
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4RI 6 RIS T- AR, SR
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3.2 BHXGE &

3.2.1 HREUER SrnlRADK, WHEE, WEH, &
BE. CFRC TG, IETEE, &, 7 sk T %
22, R 6 R S . Hob, SR ER
BOCRIRAT

3.2.2 HREEM RIRAEES, B, BE 3
P, FHEMRFRG DTS GIT %52 . 11 6 ik
SIS R, PR R R ERORT R 3 B O 5 AT
{FLEE 75 B USSR B T IRl A

3.2.3  4RHEUmFmE 43I SET 31T 30, 60, 90,
120 min @FHEEEHC, T 6 Bl & A R,
A 60 min A1 120 min PR BT, 256
HA % e ] 60 min $EBUECN AT,
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x4 BESMERKERXBER (n=9)

Tab.4 Results of recovery tests for various constituents (n=9)

% MEE/mg  JFAE/mg  AR/mg  [FCR/%  SEHEYCR/%  RSD/%
H R 9.421 6.553 2.958 96. 96 100. 7 2.1
9. 409 6. 491 2.958 98. 67
9.426 6. 496 2.958 99.05
12.54 6.493 5.916 102.22
12. 41 6. 499 5.916 99.91
12.53 6. 460 5.916 102. 53
15.53 6. 349 8.874 103. 66
15.41 6. 400 8.874 101. 69
15.52 6. 493 8. 874 101. 87
T H®E A 4.249 2.927 1.317 100. 38 101.5 2.1
4.185 2.899 1.317 97. 66
4.210 2.901 1.317 99. 39
5.578 2.900 2.634 101. 67
5. 609 2.903 2.634 102.75
5.555 2.885 2.634 101. 38
6. 969 2.836 3.951 104. 62
6.933 2.859 3.951 103. 12
6.956 2.900 3.951 102. 65
4 FF -6 -5, 7- I R 2.136 1.472 0. 654 101. 56 101.0 1.8
2.122 1.458 0. 654 101. 42
2.135 1.459 0. 654 103. 25
2.763 1.459 1.308 99. 69
2.776 1. 460 1. 308 100. 60
2.765 1. 451 1.308 100. 46
3. 454 1.426 1.962 103. 34
3.433 1.438 1.962 101. 69
3.368 1.459 1.962 97.29
K AL R R ik 0.949 1 0.659 0 0.293 2 99. 02 97.4 2.0
0.927 5 0.653 0 0.293 2 93.77
0.942 8 0.653 0 0.293 2 98.79
1.238 0.653 0 0.586 3 99. 87
1.233 0.653 0 0.586 3 98.90
1.220 0.649 0 0.586 3 97.34
1.491 0.638 0 0.879 6 96. 94
1.486 0.644 0 0.879 6 95. 82
1. 496 0.653 0 0.879 6 95. 81
KAG TR R FP R 0.913 3 0.633 5 0.2839 98. 55 9. 4 1.5
0.901 1 0.627 5 0.283 9 96. 36
0.901 5 0.628 0 0.283 9 96. 32
1.177 0.627 8 0.567 8 96.72
1.172 0.628 3 0.567 8 95.78
1.185 0.624 5 0.567 8 98.75
1.421 0.613 8 0.8517 94.77
1.435 0.618 8 0.8517 95. 88
1. 434 0.627 8 0.8517 94. 61
H R R 1. 610 1.168 0.426 6 103. 49 100. 5 2.1
1. 595 1.157 0.426 6 102. 59
1. 596 1.158 0.426 6 102. 68
2.017 1.158 0.8532 100. 69
2.007 1.158 0.853 2 99. 41
2.011 1.152 0.8532 100. 78
2.401 1.132 1. 280 99. 15
2.403 1. 141 1.280 98. 63
2.403 1.158 1.280 97.27
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x5 ERAEEENELER (mg/g, n=3)
Tab.5 Results of content determination of various constituents (mg/g, n=3)
it= R T HE A 4 B HE-6-FE H -5, 7- T F AU R T KA R B e R e HHRIR R
S1 12. 65 5.489 2.745 1.410 1. 346 2. 151
S2 12.97 5.635 2.764 1. 441 1. 381 2.169
S3 28. 15 12. 82 0.344 3 3.225 3.219 2.401
S4 29. 08 14.38 0.3713 3.661 3.634 2.448
S5 21.45 9.316 4. 588 2.202 2.073 3.784
S6 20. 54 8.915 4.569 2. 115 1.999 3.684
S7 26.43 11.51 5.937 2. 686 2.572 4.611
S8 27.57 13.17 1. 177 3.635 3.942 4.362
S9 13. 82 9.209 2.032 1.775 2.363 0.948 1
S10 10. 24 4.549 0. 468 9 1. 266 1. 246 1.387
S11 12. 49 8.493 1. 828 1. 602 2.193 0.874 2
S12 33.65 14.73 1. 450 4.718 4. 856 5.717
3224 RHEL ARIFET 110, 1220, BERAGGILIEMEY RS AS S 2 A0 BT O

1:30, 1:40, 1:50 ANFEPEHEE, 115 6 Faksr
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el
3.3 MRSk
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PHL | Inerstil SRR K @iEH, Ho Waters 5
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FH SR 0. 2% Wi R i 1 Pk i 0 SR 35 B o A 2ok, (1
PREmE A, FrUCRHCHE . WEE, 0.2% R
3 FHBB VR
3.3.3 MEPK BRSO T A K
R 6 iAo 5 e R (H HER 251 nm;
T HE A 260 nm; 46 -5, 7-H
SR 256 nm; KA EE 270 nm; Ko
FERTRF IR 270 nm; H KR 264 nm) F 45 ™
6 Pl A 22 SRR i Rk
b 256 nm!”’ o
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