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HPLC-DAD x#1—ill LR MELZE TR 4 FE o

W%, EEMT, kA, FmE, #HER, K OH
(REFEHRFH R, PHMMEMEFTHERLRE, W K& 611137)

WE: BE B mAGM ORE- A IS INES (HPLC-DAD) 3k M—IZ 0 (QAMS) k[R5 2 A Styrax
tonkinensis (Pierre) Craib ex Hart. P aife | FIPEG . A ERANMANG DL SR IP IR ERR S A . 7% HPLC-DAD %
I 4 Bl & A i, THE R AR AR 5 A 3 FS o BOARX A IE PR 1, 25 GERIGT f B IR 18] 325 A4 1] U132 %
CORERE LN, JF LESX R LR M SR IS HARM P AR R R . R R AARANE . R RN R
BIEA B30 0.692% ~2.621% | 2.944% ~15.628% , 12.649% ~62.589% ., 0.514% ~2.034% , 2ol )34 41
X R B I A) I AR, 3 A RE R T EEME R, WAINRACREZE R, Fik WA T E % 84

B S IR RIS 77
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Simultaneous determination of four constituents in Styrax tonkinensis by HPLC-
DAD and QAMS

HU Pan, XIA Hou-lin®,  WEN Bing-jie, LI Rui-yu, YANG Meng-ni, ZHANG Hui
(School of Pharmacy, Chengdu University of Traditional Chinese Medicine; Key Laboratory for Standardization of Chinese Materia Medica, Ministry of Ed-
ucation, Chengdu 611137, China)

ABSTRACT: AIM To establish high performance liquid chromatography with diode array detection ( HPLC-
DAD) and quantitative analysis of multi-components by single marker ( QAMS) methods for the simultaneous deter-
mination of contents of vanillin, benzoic acid, coniferyl benzoate and benzyl benzoate in Styrax tonkinensis (Pierre)
Craib ex Hart. . METHODS  HPLC-DAD was applied to simultaneously determining the contents of these four
constituents. The relative correction factors of coniferyl benzoate to another three constituents were calculated. The
effects of relative retention time and linear regression methods on positioning chromatographic peaks were investiga-
ted. And the reproducibilities were then compared. RESULTS In fifteen batches of samples, the contents of va-
nillin, benzoic acid, coniferyl benzoate and benzyl benzoate were 0.692% - 2.621% , 2.944% - 15.628% ,
12.649% —62.589% and 0.514% —2.034% , respectively. Linear regression method showed its superioty in ac-
curacy as compared with relative retention time method. The reproducibilities of three relative correction factors
were good. And these two methods demonstrated no significant difference. CONCLUSION QAMS can be used
for determining total balsamic acids in S. tonkinensis.

KEY WORDS: Styrax tonkinensis ( Pierre) Craib ex Hart. ; vanillin; benzoic acid; coniferyl benzoate; benzyl
benzoate ; HPLC-DAD; QAMS
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BURZIEROE I R W, A PR MR i ol i e
SR R O R R A L B AR
M.

LR NMIRRM, HEE I N BTG
M2, WA RE, RIR . RPN E . R BRI
PSS ERT, A% 2 S 2 R A s ) 4
LSRR N E 2 debr, W (RRHZ5 ) (55 7
W) . CEREZZyHL) (2010 hit) 4R AT & 125 00
HgAa; (hEZ) 2005 R & H
AR, 2010 RUFD 2015 R4 5 K i I 2 R
A,

FHRE NS E LR, NERBF DL FR
Gy, IN A G S W RPN R R
N4 DA, 201 2 Sl LLH A e P S 5 a8 A
HE bR IR ERAMANE AR R R R 4 B
T A SR NR IR IR R Y, KIS S RE T AR
R R Aty e, LA A AR R LR
SN g N = B 1B F SR b SOF 181 S ]
L YRR A SR A% Y PR TR ek e X IR, T
SR FH 0 229325 T LAyl o) Bt AR (e FH A, 19 2R
Ao P, AN ST L BB (01 - T 8
Kriigs (HPLC-DAD) KITJELL b 4 Fhisr & A &
5 T5 2 BT, F LA 3 S0 1 B 25 Y R FA A
Mg OB, R — I 22 PR R A
T 2 BRI & A&, IR LT
He#
1 5N
L1 M A& LTg, RS
2l (Hit45 141201) DL R R o 2 25 R4 As &
Pt 2R R 2 R A B AR A i BT
BHE Y A 46 Styrax tonkinensis ( Pierre) Craib ex
Hart. (TR H5
1.2 xRBAEA RS ZEFIRAH . K
MR ARl XS B (b B A 24 R E T ST B,
it = 4 # Sh 121186-201302, 100419-201302
110501-201102) ; 7% F1 R R P %k BR & (42 [ Dr.
Ehrenstorfer 23 ], #it5 20102 ); 2K B 2 #3 44 B
(A, £'H-NMR."” C-NMR % %2, A2 K
F99% )
1.3 A& LA Agilent 1200 w5 R0 AH @G AL,
FUIETELR ML, DU . A Shbkeds . AETRAS
TSR AR . Agilent Chem Station {7 % £y 45
TAEHG (AT SST Series 1500 B4
WAR B (3£ SSIAR]) 5 SK-5200H 8 75 ik i

vkas (LR A UERA R A R]) 5 XP205 HL ¥
OIFTRAE (Mg -4C A 2408 BB AIRA ) .
s, e R Eigal (£E Fisher A7) 5 BER N
et HACRIE o bral; Koy ek,
2 HEEHER
2.1 &% #H Waters XBridgeTM C,, 0 % £
(4.6 mm x250 mm, 5 pm); W KIHE (A) -
0. 3% MKW (B) 5 AFUHR 1.0 mL/min, £
JEVERG (B2 L3k 1) AE 30 °Cy a3
230 nm, SRILIE 1,

FR1 BEEXHRERF

Tab.1 Gradient elution programs

Fif ]/ min A /% B 0. 3% R KA/ %
0-~8 25 75
8 ~30 35 65
30 ~40 70 30
40 70 30
3
1
l 4
A
0 5 10 15 20 25 30 35 40
t/min
AJRA X A
3
2
] l
L AL ¥
0 5 10 15 20 25 30 35 40

t/min
B

1 FEE 2. FWR 3. RHIRMEE 4. KPRV

1. wvanillin 2. benzoic acid 3. coniferyl benzoate 4. benzyl benzoate

1 HPLC &i%[E
Fig.1 HPLC chromatograms

2.2 BmIERAEE S R O R
ARHR . R ERAAAATE . R R R TR R A A
A O S A R 0.928 mg/mL, KR
0.969 5 mg/mL., K FRFAFATES 3. 277 mg/mL, 2K
FPR-RHR 0. 415 5 mg/mL %] BRI &5, B FIK
F RO . PGS i, ZJF: K (50 ¢
50) Rk, RS A 46.40 wg/mL, R R
96.95 pg/mL. 2K RIS 327. 70 pg/mL ., HEH
FRTE 41. 55 pe/mL AYTR -G IR ST, 25 H.
2.3 MR SIER A HF S HERIUEBF R AK
(i3 =) 0.1 g, ETHIEHIEH T, A EE
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20 mL, #EFHEE 30 min, % 50 mL S,
D EEZ R, REIE, INHEEEZIE, 7
A), pEL, REEEIEUE S mL, HF 10 mL &
W, P EEERE, s, R,
2.4 FEFHER
2.4.1 ZKMEEIHEEE M G HUR G 0 I A
20,15, 10, 8. 5,2, 1 uL, 7 “2.1” Jifaij%
ST HERESY AT, A EREREIERE 3 YK, TE ST
L, IFBCEY A, DA B At (V) , BEA
PERE OB ARRR (X)) HEATERAERIA, 2l bn i h
2, AR WFE 2, RUAESHBENLH LR
KA

F2 AT HOIRAE L

Tab. 2 Standard curves of four constituents

L%y [ 575 A r RN g

T B Y=5110.6X -2.1 0.999 8 0.046 4 ~0.928 0
2 i Y=5108.5X+46.4 0.9999 0.097 0~1.9390
HEHERFAMITE ¥=4692.3X-20.2  0.9997 0.327 7 ~6.554 0

JEWRRERE Y=4899.1X-2.0  0.998 0.0415~0.8310
2.4.2 KWK O S WORE] — B I TR

10 wL, HFFE 6 WK, e, 45250, &R,
ARHER . R R A AR AR H R TR TR RSD 4351
0.94% . 1.11% . 1.06% . 0.96% , I 3eis s
FE R AF .

2.4.3 fRaEtids  WE—-MSS s, o 0T
0,2,6, 12, 24 48 h ke, 4550, FHEEE.
AR . R H R bR R AR B R R TR RSD 43 i) R
1.81% . 2.04% . 1.91% . 2.79% , % B #F 5 7€
48 h NFaE R AT,

2.4.4 EEMRAE HERRZERO1 g, o6
By, #% “2.37 WUR Jyrikdl A s, AR
o R, BEEE . SRR . RH ERAM G AR H
RS A A B RSD 4: Wik 1.56% . 2.64% .
1.75% | 2.38% , £MHZITEELZHRI

2.4.5 mEERIE AEEFREZHE0.05 g, HL6
By, G IMA T AR 1.5 mL, KRR NER
1 mL, FRRGZFRELR —Ht % B4 0.01 g, 36 1,
Ay RS ® oM O K W R 1S mL, ZE FER R TS
0.5 mL, # “2.37 T Mk fla bl sl (R
IR AEIIARR 1/5) #H7I0E, S5R0EE 3,
2.5 “—ml ST wAEFeE B EE R

2.5.1 MXRIERTFIFE SOk [12] M7
%, A f, = (W xA) /7 (W, xA) 3R
X IE A T, R sy s LA W= (W, x
1276

AD) 7 (fue x A THE Hod, £ AR IE A
T, WoANERYI & AR, AN AR AR, W,
N HAK IR 5 A i, A D IR iy e i A
Wi E DN A 73 & A He, AL R o I 2 e ) 06 T AL
PAZE P B AARATE A AR, 3 B e | 4R
M. AR NIRAAER T, 45R %K 4,
®3 ERKERREER
Tab.3 Results of recovery tests

UL JEUA R AR AL/ ORI RSD/

B mg mg mg mg % /% %
FREE 51.32 1.345 1.392 2.759 101.61 100.39 2.62
49.73  1.303 1.392 2.723 102.01
52.22 1.368 1.392 2.726 97.53
48.71 1.276 1.392 2.722 103.90
52.12 1.366 1.392 2.719 97.23
50.46 1.322 1.392 2.715 100.06
AHER 10.24  1.335 1.454  2.794 100.33 102.62 2.33
10.31 1.344 1.454 2.856 103.91
10.35 1.350 1.454 2.807 100.22
9.98 1.301 1.454 2.847 106.28
10.51 1.371 1.454 2.845 101.36
10.09 1.316 1.454 2.822 103.60
RHEE 10.24  1.374  1.639 2.934 95.22 97.25 2.8l
PAfAfE 1031 1.384  1.639  3.038 100.97
10.35 1.389 1.639 2.938 94.53
9.98 1.339 1.639 2.975 99.82
10.51 1.410 1.639 2.968  95.05
10.09 1.354 1.639 2.958 97.88
g 51.32 0.515 0.416 0.919 97.38 99.27 2.72

N

e 49.73  0.499 0.416 0.906  97.97
52.22 0.524 0.416 0.924  96.39
48.71 0.489 0.416 0.906 100.57
52.12  0.523 0.416 0.936  99.45
50.46 0.506 0.416 0.938 103.87

F4 HEMREEF

Tab.4 Relative correction factors

AHXS#IE
e/ WL RH BN, R ERAAFARE, DR BRI/
AR R R RN R
20 1088 1.087 1.041
15 1.093 1.097 1..050
10 1.087 1.075 1.048
8 1.087 1.078 1.030
5 1.083 1. 104 1,036
2 1.097 1.093 1.055
! 1.088 1.087 1,041
T A1 1.089 1.089 1.043
RSD/% 0.42 0.94 0.843
2.5.2 FR@agiEnyE s LR RRAM RIS A

S, RIS EEEE KR RH RN ERT
PR B 1] 47 0. 269 . 0.369 . 1.202,

LR [ g 0 s i v L Agilent 1200 1Y
il ) Waters A AR HERE, BEBEOR B iR AR H
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FRAAFANE B 08 B I MO AR bR (A), XEREHAR SAsAR (B) il D5 #%, #E17AH L (30 06 i
1A% R O TEAE AR R MR BRARATR A PR B R . SRS,
x5 BIEEEMER

Tab.5 Results of chromatographic peak positioning

e juRigas Jrik FHE/min - FEHEY/min FEFERAARE/min - 28 REES/ min
Agilent 1200 Waters SEPRAR B8 B[] 5.467 7.497 20. 360 24. 469
A O B 1 [ 5.477 7.513 - 24.473
PSR IE - - - -
GL S A4 B8 Hif ] 7.936 10. 715 28.022 33.108
FH X B4 Hif 1] 7.970 - 29.115 34.751
Wi SA%IE B =1.345 54 +0. 627 9 7. 986 - - 33.553
RFIRE SEBROR BRI 4.999 6.771 19.375 22.930
AEXR B e i) 5.036 - 18.398 21. 960
WS MEIE B =0.979 94 -0.575 0 4.782 - - 23.402
Gemini S A5 BA B[] 6.937 8. 940 23.902 28. 305
AHX 5 88 i [ 6. 650 - 24.292 28. 995
WSk IE B =1.163 24 +0.219 6 6.579 - - 28. 682
SSI Series 1500  Waters S A5 BA B[] 6.543 8.902 24.213 29. 465
AR { B ) 6. 622 - 24,188 28.871
Wi KE B=1.190 34 -0.021 8 6. 486 - - 29. 104

2.6 HPLC-DAD k5 —i Zfkbde WO B2 & . KR . K H RRAMANR SR
i MR IR 10 L (MBI BRI E ) | HRRCHR A i, 45 IEE 6.
H A HPLC {6 3400 5 . HPLC-DAD & fil— | Z3F

F6 MELEREE (%)

Tab. 6 Comparison of determination results (% )

HPLC-DAD 3 A

Eilne FAy HHEWRA  FEHR K H R 7K H R

T SRR ” a8y T RHTR " IS8y

il g FAFARS fig
T1 2008 0.761 12.31 14.72 0. 814 28. 61 0.759 12.43 14.72 0. 813 28.72
T2 2009 0. 604 12.32 16. 95 0.474 30. 35 0. 602 12. 44 16. 95 0.471 30. 46
T3 2009 2.59 12.91 13. 60 0. 624 29.72 2.60 13.03 13. 60 0. 622 29. 85
T4 2013 2.62 13.04  13.42 1.0 3008  2.62 1330 13.37 .00 30.38
T5 2014 0.734 13.13 16. 05 0.674 30. 59 0.732 13.25 16. 05 0.672 30. 70
T6 2014 1.61 3. 60 48. 06 1.38 54. 65 1. 601 3. 691 48. 06 1.38 54.73
7 2014 .51 13.29 1405  0.514 2936 151 13.42 1405 0.512 29. 49
18 2014 0.692 3.90 6259 1.2 68.42  0.688 3.99 6259  1.24 68.51
TO 2014 1.44 2.94 60. 07 1.43 65. 88 1.437 3.04 60. 07 1.42 65.97
T10 2014 0.997 4.00 44. 63 0.784 50. 41 0.994 4.09 44. 63 0. 781 50. 50
i1 2014 .22 9.15 22,05  0.994  33.41 1.214 9.26 2205  0.993 33.52
T12 2014 0.726 6. 37 46. 57 1.58 55.25 0.723 6. 46 46. 57 1.57 55.32
T13 2014 0.714 4.23 51.03 1.04 57.01 0.71 4.32 51.03 1. 04 57.10
T14 2014 0. 844 15. 63 12. 65 0.734 29. 86 0. 843 15.77 12. 65 0.733 30. 00
T15 2014 1.02 10,13 2175 2.03 34.93 1.0 10.24 2175 2.04 35.04
g 25 5 H] Pearson #HC R EHHAT Hode, 15 3 g
. . . " . S b 2\ [9]
FEREIFEXTR2E R -0.98% ~0% , Pearson ¢ R H TR FAFAE R 4 8 A BB ISR
ZEUE N 0.999 982; ZKHFRAHXR 24 0.90% ~ PESCERIR I H S A Bl ik 15% DL b, &9

3.49% , Pearson HIXRAL( 4 0.999 920, HIME  FeMl, HBUATE & i @ENBE, Y
FREAIRIRZE S ~0.70% ~0% , Pearson HICRE  CHEZI) 2015 BEICH% B 24 BT 0 A 63,

{5 0.999 946; Bk AH X iR 22 4 0.15% ~  JCEFEEAE R EC LG A B, W
1.00% , Pearson AHOCZREL(E N 0.999 982, LMW iy, LICKHIRRAMABE K8 brkda il & R 254 B
IR D T o HAHRETE L,
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ASE G R H HPLC-DAD 32 [a] By 0 5 1 %
BAET 4N BERRIEBN AR, RAEEE
1E0.714% ~ 2.62% = [a], & H R 2.94% ~
15.63% Z[a], FEHERMIESTE 12. 65% ~ 62. 59%
ZIal, EHERAEESAE 0. 474% ~2.03% Z[a], Bz
FERCERR 3G i, 15 HERE & b 28 H R & 2%
FhE, MR ERAAFIBRRE R . R, )% B o
R FH 28 AR i AR SN IZ 2 1A B L o

TE—IZPHEATET, ARSLEHEE T AL IE
Rk RER A E Y, AT H TR RS
HPLC-DAD (LSRR —B, TlEHEREER, BCRH
FEXS A% IE PR -3 A 7 556

BHN, BHEZT Agilent 1200 F1 SSI Series 1500
Piff HPLC 240, UK 4 HEREHE, FIRHEA RS2
W E AT T S . A5, R BRAMAT R X A B
5 |2 H R RIS Y R S TR 114 ST XA AR A T PR
J7 1.09, 1.10 1 1.05, RSD 4> % & 3.41% .
3.63% F12.32% , KB LK HBRAIE N NS
I R AR RS IE R RO AR e, — I ZPERA
AT,

28 Pearson ¥, — M £1FE: 5 HPLC-DAD ¥
MWESRITBEES, RN THETHFZE
B AEIRIR I RS . 535, %Ik ARk
W AR T], T EL2R F BRAMAERVE S NS BA
LlatE, feg Sl — AN R S AR R — D KR XA
RO AT RIS E , REE T LI 220K TR 7F
SEBRR Y, AT % B HPLC-DAD 3 5%
— M Z Pk

[, ASCIRARSE TR BRI ] 2275 . MY IR ER
i ) A B 0 [ 1 i, 3t 0 A 328 D0 o) Ao ) 2, 0
HEAT AL, GEAEFRIT, IR B ) 25 AR AN ] €1 AT
FAEPER 22, XTI B B 0] vk R g b AT ik 0 2
5 SR 1A (o 0 i 7 V5 5 A R, BTG (] 2
FpXf RS, 55— 2RI AT, T EARXH R
I (R VA S A i I S S AMIRISCRRAE , BB HERR A T
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