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Abstract: Objective This study aimed to develop a method for determining five sanshools in Zanthoxylum bungeanum
and hotpot seasonings through high-performance liquid chromatography (HPLC). The differences in extraction effects of
sanshools in Zanthoxylum bungeanum and hotpot seasoning caused by different extraction solvents, solid-liquid ratios,
ultrasonic time, and ultrasonic frequencies were compared. Methods In this study, samples were extracted with methanol

and then purified on a C18-WP column (5 pm, 4. 6 mmx250 mm). Water and methanol solutions were used as the elution
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phase, and gradient elution was performed at a flow rate of 1.0 ml/min, column temperature of 40 °C, detection
wavelength of 270 nm, and injection volume of 20 L. Results The extraction conditions for sanshools in Zanthoxylum
bungeanum were as follows: the sample was mixed with methanol at the ratio of 1 : 15 (g/mL), ultrasonic treatment for
30 minutes, and repeated extraction 3 times; the extraction conditions for sanshools in hotpot seasoning were as follows:
the sample was mixed with methanol at the ratio of 1 : 4 (g/mL), ultrasonic treatment for 30 minutes, and repeated
extraction 2 times. Under the above chromatographic conditions, the linear relationship of the five sanshools was good in
the range of 0.4~100 pwg/ml, with a correlation coefficient of r = 0.999 3 and detection limits of 0. 001 0~0. 040 0 mg/g.
At three different concentration levels, the spiked recovery rate of the target substances in Zanthoxylum bungeanum was in
the range of 76. 99% ~85. 28%, and in hotpot seasoning was in the range of 72. 55% ~86. 88%, and the relative standard
deviation (RSD) of both was less than 10%. Conclusion There are differences in the pre-treatment conditions of
Zanthoxylum bungeanum and hotpot seasoning, which are related to the differences in the samples. Due to the different
compositions and sanshool contents in Zanthoxylum bungeanum and hotpot seasoning, the extraction conditions of

sanshools will vary. This detection method has good accuracy and precision and can be used to determine the content of

five sanshools in Zanthoxylum bungeanum and hotpot seasoning.
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5000 r/min £ 5 min AR IR ZE 50 mL 25,
BRI P AP BRI A R 1 R, A IR ORI, F Y e
BRZNEL, W 2.5 mL #EBORZEF 0.25 g PSA B
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Fig. 1 Spectrogram of 5 sanshools
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Fig.2 Liquid chromatography of 5 sanshools
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Fig.3 Comparison of extraction results with

different solvents (n=3)
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JEARR R LLABER 3R R B i i BT A (B R B
F1 4 BHETRRE , WO AR KRR RS ARk ) Y i
WHENR LA 58 12 15 R L = 4, FEMUFE B T i Y
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Fig. 4 Comparison of extraction results with different
solid-liquid ratios (rn=3)
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Fig.5 Comparison of extraction results with different

ultrasonic time (n=3)
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o M R F2 HREIAREE R AR ERE (n=6)
30 a a b Table 2 Average recoveries and the relative standard
! L0 - deviations ( RSDs) of samples(n=26)
w60 108 = #om K 4% kA
ﬁ 50 L [Eﬁ e
& 1 065 i E/% RSD/% Ik E/% RSD/%
s e 80.93 416 83.51 3.19
Z 30t 104 & H K -e-
= = 76. 99 4.26 86. 12 2.21
20 0o D E
ol 1 77. 40 3.28 86. 88 1.22
77. 84 1.64 84.83 3.91
0 1 2 3 4 00 # 4 a-
R S 84. 81 2.41 82.49 1.84
6 AEBAEXEBIRIERILIL (n=3) 81.32 3.07 84. 08 3.71
Fig. 6 Comparison of extraction results with different ) 84. 68 3.28 76. 46 0.20
ultrasonic frequencies (n=3) BB 78. 42 3.58 73.83 1.15
SIS TS LR E
3.3 SEURISIE 85.28 3.55 76. 81 0.85
3.3.1 MR SRIBMR . 85. 11 3.25 76.07 0.83
3B S 0.4.1,5,10,25,40 F1 100 pg/mL i;; 79.37 2.85 73.78 0. 69
. . - e &
B9 R IIARE AR, ¥ 1. 3. 3 15 (i SR dE AL, LI 82.32 3.09 72.55 1.42
RIFTRRE (o) REAR YR, W TR A DA A Am 2 1 s o 83.95 5.19 75.63 1.21
Mk, 7530 5 AR L PERNE 7 AR5, y-hiE 78.52 3.87 73.99 0.53
21 7R, 16 0. 4~ 100 we/mL 5P, LAHES 14 5 vk 77.96 2.83 72.94 0.56

JE S AR AN R MR R T r=0.999 3, L3 4%
fRMELL (S/N=3) IR BR 452 R AN 1 PR

Fz1 SHMUMEMNEERFFENEHR

Table 1 Linear regression equations and limits of
detection (LODs) of 5 sanshools

ik =hz] LMTLE R R/
AH /(pg-ml™) /1 (mg-g™)
FhoeliE  Y=28877.4X  0.4-100 0990  0.0400
#hoaoliiE  Y=17029%  0.4-100 0.998  0.0030
#EB-LIE  Y=150602X  0.4-100 0996  0.0050
#hoyoliiE Y=176865X  0.4-100  0.993  0.0010
y-litiE Y=44926.9  0.4-100  0.993  0.0250
3.3.2 K% SR

e R PRSI 5 3% 1) AEABUR KRR RS S A
HETEAT 3 AT AR RIS, AL AR IR 5.10
15 mg/g, JERIEARI IR 0. 15.0. 30,0. 50 mg/g,
BEABIMIKTIC 6 ASFATHRE, TN [FTSCR R X A
HEMR2E (RSD) , Z5 R WL 2, FERUP LLARGR 19 F- b
[ KR AE 76. 99% ~ 85. 28% 3w [l N, RSD < 5. 19% , K %
JERRH LLABUER (19 -2 i 15 R AE 72. 55% ~ 86. 88% 318
FIN,RSD<3.91%, [MIIZF1 RSD BI7E45 HE N, 3R
W2 g B R RO vER R RIDR 25

3.4 FBRAERESI

SR FH TR ST 1907 36 T B 45 HEvoRE S BEAT R
e 3 fron, 10 HE UK  AEAHU LA E B & R
31.89~74.71 mg/g, 10 HtIR LR EE LR ILATER B 5 &
TR 10. 91 ~20. 32 mg/g, 15 LU TAEHU AR
ST N 29. 6 ~208 mg/g, 10 FH IR IR TR 1L H
EREREIEEN0.48~5.86 mg/g,

x3 LEERBPSHLUBENEE

Table 3 Content of 5 sanshools in the actual samples

b3 b33 A AR

B & ¥
—e- - B -
Dk
. Lok kg ukd i
£8 B % | L , Ly, /(mgg)
/(mg-g™) /(mg-g) /(mg-g™) /(mg-g™)
1 0.3 4.8 1.54 0.54 0.10
2 0.29 46.52 1.67 0.80 0.08
3 0.73 67.64 4.98 0.84 0.03
4 1.68 63.21 8.74 0.90 0.18
N 5 0.41 54.78 3.43 0.53 0.12
T #
6 0.78 48.63 4m 0.67 0.08
7 0.85 47.29 5.51 0.75 0.18
8 115 30.37 8.70 0.59 0.04
9 3.7 24.63 1.06 0.31 2.12
10 1.43 35.86 0.62 0.54 3.80
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gEk(#3)
2 2 23 8 23 8
# oo ¥
& - B -
Lk
ik bk WkE ik
£ Fo5 B B B ~/(mgeg™)
/(mgg™") /(mgeg™) /(mgg!) /(mgog)
1 0.39 10.07 0.16 0.17 2.09
2 0.47 11.61 0.18 0.15 2.2
3 0.06 8.48 0.11 0.12 2.15
4 0.07 9.26 0.11 0.16 2.12
Wit 5 0.11 10.53 0.14 0.15 2.14
6 0.63 17.58 0.32 0.18 1.61
7 0.39 10.02 0.16 0.13 1.97
8 0.53 12.10 0.22 0.17 1.87
9 0.10 9.20 0.13 0.18 2.0
10 006 11.74 0.20 0.15 1.70
1 .14 7614 2.64 0.87 5.34
2 1207 68.20 3.12 0.84 1.80
3 4.49 40.22 1.07 0.56 3.47
4 3.15 32.85 0.92 0.48 2.9
5 5.08 34.15 1.58 0.45 2.56
6 1497 166.61  6.12 1.88 8.44
7 1500 175.05  6.47 2.00 9.49
Tl 8 1510 157.65  6.12 1.54 .23
9 13.87 15501  5.67 1.80 7.9
0 1262 15074 545 1.69 7.24
1 1.08 43.95 8.74 0.08 0.08
2 04 53.54 3.0 0.05 0.10
13030 50.45 223 0.83 0.0
4 028 48.60 2.07 0.83 0.0
15 036 26.61 1.94 0.59 0.08
1 0.14 0.86 0.44 0.00 0.03
2 0.07 0.82 0.15 0.01 0.02
3 0.16 0.94 0.64 0.04 0.03
4 0.12 0.83 0.47 0.03 0.03
X4 5 0.20 2.00 0.4 0.19 0.08
KAt 6 0.48 3.57 1.41 0.26 0.14
7 0.18 0.62 0.89 0.03 0.02
8 0.06 0.2 0.16 0.02 0.02
9 0.16 1.01 0.48 0.05 0.02
0 020 2.03 0.64 0.41 0.16

4 HieHEH
4.1 & »

PE R FE LA AEURT I8 ISR S i 56 % 52, 4 3
ST ARG I rp L BUER B B T A R R B BRI K
SRR AT BT AR RR 22 57 ARHUR DL B
HONARBUAR, FORHR L 12 15(g/mL) IR GG &M
AEFE 30 min, B HRHL 3 U SR ICRHILIE DL A TR

VE R BUA ) BRI L 1 4(g/mL) IR G &85
A FE 30 min, B HEE 2 UK, AEHURCER R i AL B
SAFAEAE 22 53X P RES 0 & BORE A 22 5 %, JEARUTE
J R, B TP R D RR A o R
S JCRIERME N = A R A W E 2 TR E
2 PR oy 35 S/ s oS, A 0 R 2 R B A7 A 5K
K225, T LATAR BE A T XU AS R, s iRk R 21 g
A IR R 2 T i CEURE AN 34 A0 i [ L 5 e vk AF
FEMRIEFE AR A R TS RHMBCEL Ak A B, DT A 31 2
STURERY LAY, PIRIRE S A0 RS 00 05 325 0 AR [mT 2R K
RSD 454 R, 43 M st [a] A B, AT A6 0 A6 ABURIT K
BRI R Y 5 Rl IR
4.2 Jg =

TR WA AEAR ) R e FH K L, AEARUAG BRI LA B
SRR A e (B PR IO FH — B LA SR #8327 56 1, el ST G I A ARURD
KRR AR S 1 5 2%, A ATl X AERUR K
BRI T IR EE 20, AR 1 2 AR 1) 32 DR AR B 22 7
FEAE = &, SEBURRMR (1 = (AL . P IR e in T
T FEHZR S S A ARG, A ik ) A S A R T R ORR
R 5 ) RE DA 5T LA R % ARG A SRR 204
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