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Abstract Objective: To establish the ultra performance liquid chromatography (UPLC) characterization profile

of Styrax, and to determine the contents of three components (cinnamic acid, cinnamyl cinnamate, 3—phenylpropyl
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cinnamate) in Styrax, the aim was to study the quality of commercially available sulforaphane of different origins
and forms, and to provide a reference for the quality control of imported medicinal herbs Styrax. Methods:
The UPLC method was performed on an Acquity UPLC BEH Cis (100 mm X 2.1 mm, 1.7 pm) column with
acetonitrile—1% acetic acid solution as the mobile phase in a gradient elution. The volume flow rate was
0.3 mL * min”". The detection wavelength was 277 nm. and the temperature of the column was 35 °C. Characteristic
chromatograms of styrax were established, and the contents of three major components of Styrax from different
sources were determined and the data were statistically analyzed by hierarchical cluster analysis (HCA) and
principal component analysis (PCA) with ChemPattern software. Results: The results showed that the UPLC
characteristic chromatograms of Styrax was established with 10 common peaks and 4 identified components. The
linear relationship of 3 components in their respective ranges was good (r = 0. 999), and the average recoveries (n=0)
were 101.8% (RSD=1.3%), 105.8% (RSD=1.2%), 99.2% (RSD=1.8%), respectively. The content of 3 components
were 2.74%-3.69%, 28.21%-30.63%, 16.89%—-20.98%, respectively. Conclusion: The method is simple, accurate
and reproducible, and can provide an overall quality control basis for the quality standard of Styrax. Combined with
the information of origin research, it has important reference significance for the expansion of the origin of Styrax, as
well as the harmonization and improvement of the standards of Styrax in different countries.

Keywords: Styrax; UPLC; characteristic chromatogram; cinnamic acid; cinnamyl cinnamate; 3—phenylpropyl

cinnamate; content determination
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Fig. 1 Representative samples of Styrax
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Tab.1 Information on 18 batches of commercially available Styrax

4i*5 (No.) FHJ5 (source ) W34 ( market ) PR (description )
S1 W47 ( Levant Storax ) Jt 5% ( Beijing ) HRARBAA ( semifluid viscid liquid )
S2 WINFH A7 (Levant Storax ) Jt7E ( Beijing ) WA (semifluid viscid liquid )
s3 FIFF 47 ( American Storax ) L2 [ ( Anguo, Hebei ) WA ( semifluid viscid liquid )
S4 FEW IR 7 ( American Storax ) 62 ( Anguo, Hebei ) WA (semifluid viscid liquid )
S5 FMFA A ( American Storax ) b2 ( Anguo, Hebei ) B (semifluid viscid liquid )
S6 FEMT5E4F ( American Storax ) 4% [ ( Anguo, Hebei ) WARBAA ( semifluid viscid liquid )
S7 FIMTF A7 ( American Storax ) A% [ ( Anguo, Hebei ) ARBAA (semifluid viscid liquid )
S8 FEMIRA A ( American Storax ) LM ( Bozhou, Anhui ) WA (semifluid viscid liquid )
9 M54 A (American Storax ) LM (Bozhou, Anhui ) WA ( semifluid viscid liquid )
S10 SEUNIRA 7 ( American Storax ) ZEE M ( Bozhou, Anhui ) WA (semifluid viscid liquid )
S11 FMFH AT ( American Storax ) 22N ( Bozhou, Anhui ) WA ( semifluid viscid liquid )
S12 2EMH 47 ( American Storax ) 22N ( Bozhou, Anhui ) WA ( semifluid viscid liquid )
S13 A1 (unknown ) ¥t (HongKong ) [ AHEIR (solid mass )
S14 A1 (unknown ) Fr itk (HongKong ) AR (solid mass )
S15 FA1 (unknown ) 7 #ts ( HongKong ) [EARHR (solid mass )
S16 A% (unknown ) Fritk (HongKong ) [EARBEIR (solid mass )
S17 A Cunknown ) s ( HongKong ) [EABEIR (solid mass )
S18 A1 (unknown ) LR (Anhui ) R RHR (solid mass )
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Fig.2 UPLC characteristic chromatograms overlay of 18 batches of Styrax
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Fig. 3 The reference characteristic chromatogram of Styrax
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Fig.4 UPLC characteristic chromatographic peak identification of Styrax
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Fig. 6 PCA score scatter plot and loading scatter plot of Styrax from different origins
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25 HEWNE HE A R MR (X)) SR AR TR AL (V) A bR,

251 MR FREE BU2.37 WRIRA MR A
T, FHJCK T3 BB A PR 1 S B, B X R
ST 5 ANREE, H 2.1 TR B R S ERE , LT

VREAERTA . [l R A O 2R B MY [l b i
FREGR I 2 PR SRR, 3 AN B A
5 F BRI R N 5 R S L R AP AP &R

®2 3THSHEEGREEXRY &R

Tab.2 Regression equations, correlation coefficients, linear ranges of three components

— Frww— T
( Cor:i(jenl ) ( regreii)jlnji;:ation ) ' (linear r:l:i ()D; l(ﬂi—]mg LY LOQ/Cmg - L)
PR ( cinnamic acid ) Y=26 343X+3 032.3 0.999 8 2.53~50.56 0.22
PRERR PR ( cinnamyl cinnamate ) Y=19242X+1 118.3 0.999 9 26.50~530.08 2.13
PIEERR —3— ZEIENTE ( 3—phenylpropyl cinnamate ) Y=14 786X+4 686.6 0.999 8 23.54~470.72 0.50

252 IR HUS3 BRSNS ERRE, i) “2.27
WU Jr ikl s il e 4% 2.1 TUT AR
SEHERE 6 UK, RS L INEE R N EE IR R EER -3- 2R
LN TR s T AR RSD 43 510 0.46% . 0.19% . 0.15%,
FIHASER NG 2 B R AT

253 FREEES  HUS3 BRSNS K ERRE, 7 2.2
TN T v A A T AR, i 2.1 IR AR,
A TERIASE 0.2.4.8. 12,24 h FFREIE , AR .
PAVRE TR AT L A RE IR —3— 25 5L P4 TR 04 1 ALY RSD
3R 0.79% . 1.4% . 2.0% , 3 WA AR 5 A I AE 24 h
254 HEEMIRE HEUSIEEN 6 10, K B IRE, %
“2.27 TUT 7 vk ] A S A R, 217 TR

R3 FEAFHABEERIANE

T AR DRI 2 PR RE IR 1 - 34 5 1 43 B0 2.78%
(RSD=0.41% ), PR #: 18 PR A s 1% - 34 o & 43 250
28.5% (RSD=0.60% ), A = R —3— % JE N s 1Y °F- 1
0 E K 20.5% ( RSD=0.44% ), ¢ B &1 52 45 &
255 JnAERI LS REEFREC N E R S3
FER 0.5 g, HIARE T & B 100% (1945 %] B8 S, 14
“2.27 TR J5 ik A 6 0, H 2.7 TR
RS HERE , TR L R EETR A EERR . A EERR -3-
2% 5 TN TR Y F- 2 Il e 3= 43 51 Oy 101.8% . 105.8%
99.2%, RSD 4354 1.3% . 1.2% . 1.8%. W% J5 ¥k
HERAE R 4T

2.5.6 FEAIE 12 #IRE LM, 4R 2.7

ERSSEBNELR (n=2)

Tab.3 Determination results of three main components in Styrax from different origins

Fri (content ) /%

S PARERR PAUEERR PIEE RS PEERR -3- SN T SR

(No.) ( cinnamic acid ) ( cinnamyl cinnamate ) ( 3—phenylpropyl cinnamate ) (total contents )
S1 3.50+0.01 29.56 +0.03 20.22 +0.02 53.29 +0.05
S2 3.55+0.01 29.59 +0.04 19.75 +0.03 52.89 +0.07
S3 2.74 +0.01 28.21 +£0.01 20.31 +£0.03 51.26 +0.04
S4 3.39+0.01 29.52 £ 0.04 17.00 £ 0.02 49.91 +0.07
S5 3.69 +0.01 30.40 £ 0.04 16.97 +0.02 51.06 +0.07
S6 3.46 +0.01 29.79 +0.02 17.17 £ 0.01 50.41 +0.03
S7 3.16 £ 0.04 28.91 +0.40 19.14 £ 0.29 51.21+0.72
S8 3.54£0.11 29.77 £ 0.14 16.89 +0.14 50.20 £ 0.11
S9 2.87+0.01 29.04 +0.08 20.98 + 0.05 52.89+0.14
S10 3.44 +0.01 30.51 £0.09 17.64 +0.01 51.59+0.10
S11 2.91+0.01 30.63 £ 0.09 17.35+0.05 50.88 +0.16
S12 3.36 £0.02 29.99 +0.15 17.30 £ 0.08 50.66 +0.25

SEHIE (average ) /% 3.30 29.66 18.39 51.35
RSD/% 0.29 0.67 1.5 1.1
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