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Content Determination of Pulegone in Schizonepeta tenuifolia and Its Compound Preparation by Hollow
Fiber Liquid-phase Microextraction Coupled with HPLC

LI Ping, HU Shuang, BAI Xiaohong, BI Xiaoping (Pharmaceutical Analysis Teaching and Research Section,
College of Pharmacy, Shanxi Medical University, Taiyuan 030001, China)

ABSTRACT OBIJECTIVE: To establish the method for the content determination of pulegone in Schizonepetae tenuifolia
decoction pieces and its compound preparation. METHODS: Hollow fiber liquid-phase microextraction coupled with HPLC
(HF-LPME-HPLC) was adopted. Based on single factor tests, HF-LPME condition of S. fenuifolia decoction pieces and its
compound preparation (taking Compound S. tenuifolia granule as an expample) was optimized by central composite
design-response surface methodology using pulegone enrichment multiple as index, with the concentration of sample phase solution
(NaCl) , extraction time and stirring speed as factors. Validation test was conducted. HPLC method was adopted to determine the
content of pulegone. The determination was performed on Hypersil C;s column with mobile phase consisted of methanol-0.3%
phosphoric acid (gradient elution) at the flow rate of 1.0 mL/min. The detection wavelength was set at 252 nm, the column
temperature was 25 °C. The sample size was 20 pL. The feasibility of HF-LPME-HPLC method established in this study was
validated by using HPLC method stated in the item of S. fenuifolia decoction pieces in 2020 edition of Chinese Pharmacopoeia
(part 1) as reference. RESULTS: The optimum HF-LPME conditions included n-nonanol as the extraction solvent, sample phase
solution with 119% NaCl and pH value of 7, stirring speed of 800 r/min, extraction time of 36 min. Results of HPLC methodology
investigation showed that linear range of pulegone were 0.05-5 ug/mL (#=0.999 0). The limits of detection and quantitation were
0.4 and 1.3 ng/mL, respectively. RSDs of intra-day and inter-day precision were 1.8%-4.0% and 1.5%-4.1% (n=3), respectively.
RSDs of reproducibility and stability tests (24 h) were all lower than 8% (n=6). Average recoveries of S. tenuifolia decoction
pieces and Compound S. tenuifolia granule were 102.6% -105.1% and 97.2% -102.3% , respectively; RSDs were not higher than
4.1% and 6.2% (n=3). The average contents of pulegone in S. fenuifolia decoction pieces determined by pharmacopoeia method
and established method were 0.84 mg/g (RSD=4.3% , n=3) and 0.87 mg/g (RSD=5.5% , n=3) , respectively, with no
significant difference (P>0.05). CONCLUSIONS: The established HF-LPME-HPLC method can enrich and concentrate pulegone,
shows strong purification ability and high sensitivity, and can be used to determine the contents of pulegone in S. fenuifolia
decoction pieces and its compound preparation.

KEYWORDS Hollow fiber liquid-phase microextraction; HPLC; Central composite design-response surface methodology;

Pulegone; Schizonepetae tenuifolia decoction piece; Compound pregaration
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Fig 9 HPLC chromatograms of specificity investiga-
tion of content determination of pulegone

2.6.3 KPR AERRESE KR E2.6.27 0T X
HE AR (5 pg/mL ) i ik, T Bt R A 9 LA R, A 4l
“2.5.47 R BRARFEIBIRA 45 2.3 R A BRERAT I ik
FEOTHT ORI TR, S5 R BoR, DUMEMR R 3: 11531y
KR 2 0.4 ng/mL, AE M2 HE S 10 1153 5 B Ry
1.3 ng/mL,

264 WK REEIRC2.6.2" T Bk E N
9.50,300 pg/mL 45} S 7545 70 uL, AR 45 “2.5.47 15
IR AR AT, 43 B 2,37 BT A B A I HERE 3
LI TS CTTY AN BUR SN ol R/ 54 2l N
BAFE]H P H [RDRG% EE 9 RSD 4314 1.8% ~4.0% |
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1.5%~41%(n=3), S5RFM %5 Pk % BRIt
2.6.5 RUEMIRE B C2.1.27 W kbl s —dit
M D (F1E5- 20170524) FAL IR S A R Q (AL 5
20200908) , T &= N E 0.2.4.8.12.24 h i}, R I
“2.5.47 WU F LA BUARAT, 43l 2.3 WU AP BRI
AHTIE sk EIE R . AR BN, A R ORI
T2 it A VR ) v A T T TR 0 1T AR RSD 43 4.6 %
7.2% (n=6) , LI PFPER A RE = T CE 24 hiN
FE M R AT
2.6.6 FEEMAE  FREOAIT R (5 20170524) Fl
527 ISR (L5 20200908 )i i, #5“2.1.27 W N 51k
il £ AR A VS VR O A S R D), BRI HE Al 4 45 6
By K348 “2.5.47 W S LA U, 43 4% 2.3 T 25
BRERAEIFHERE S AT , 1 SR TR AR By R A5
AT B, 25 ORI R O A R E RO
HHSA AT i 5 B RSD 431 R 3.7% . 5.8% (n=6) , &
WA TR S PR AT
2.6.7 AR A3 iR % IS R At
K A D (45 20170524) Fi AL it 5 % W @ (Hik &
20200908) £5 35 uL, ¥ & M4 & f 19 50% . 100% .
150 9% JIAHH IO ST S5t 3 PS5 118 150 R i ) 6T B VR, B
R AT 30y o ARG “2.5.47 TN B Al AR BUAR A,
A% 2,37 WU R A BREEAE IR AL 3 A, il SR T AR, T
=01 = 2 G O 2 O T B ¥ @ (AN RN = Y D1 =735
A3 I R S AT I P ST 38R TRy
105.1% .102.6% .102.7% ,RSD<4.1% (n=3) ; & J5 3l
IFURLARG | v e JO i e AL 3t 8 YRR o R A D £ S
I RE [l 245 51K 97.2% . 98.6% . 102.3% , RSD<
6.2% (n=3) , UL IIZ I I WERR FERC 4T L3R 4
F4 PHENRSENENMERKZRREER (n=3)
Tab 4 Results of recovery tests of content determina-
tion of pulegone(n=3)

B, AR, WA,

e IR, PHMEEEICE,  RSD,

(¥ g (¥ % % %
ke 0.64 033 0.99 106.1 105.1 17
0.64 033 099 106.1
0.64 033 098 103.0
0.64 065 131 103.1 1026 38
0.64 065 128 985
0.64 065 133 1062
0.64 098 1.60 98.0 1027 41
0.64 098 1.68 106.1
0.64 098 1.66 104.1
GNiE P 047 024 071 100.0 972 49
047 024 069 917
047 024 07 100.0
047 047 093 979 9.6 33
047 047 092 957
047 047 095 102.1
047 071 124 1085 1023 62
047 071 120 1028
047 071 115 958

HEZED; 202145 32 5 121

2.6.8 FEMTTEME  KEEEFRIC3 HEIIIT R A IR
FEBURLE A3 “2.1.27 Ry B 3 AR A A
W OMPHK AR Q) , M35 “2.5.4" 1 F fe s A B,
Fie2.37 T A BRI EFFUERE 53T, i SRV TR ARG FAC AR
VA7 R E A A5 i B AT I i . A5 IR B, 3t
FTFIR R A T T UKL Hh b R far ] 14 -3 5 1 49 )
>4 0.87.0.063 mg/g,RSD 43514 5.5% .8.0% (n=3)
2.7 FIEFTHEEEMN

R 2B UE VR R T AT 2 4 IR 2020 4F
i €l 24 ) (35 ) (O SCaT AR 25 3L ) R T 30T /Y
HPLC ¥ FUABF9E 4 57 %) HE-LPME-HPLC 5 %I 7% 4%
J (2520170524 ) HH i far il i) 5 S aEA T e, A5 2R
SR SR 24 315 B AT 53 e 37 AR SR ST R v
) T 7 T 74 SF- 341 7% £ 43 51 Ok 0.84 mg/g (RSD=4.3% ,
n=3)#10.87 mg/g(RSD=5.5% ,n=3) . % SPSS 20.0
B2 e KB4 BT ol 1L, PR 5 000 5 45 SR AE 95 % B
X [8] N 22 348 1% X (P=0.374>0.05) , 2 Bl AHF
GRS IR ATAT e 2 R AT HE
3 itit

AWFFEE ST T 3T HF-LPME-HPLC Y 407 il 5
SR i, SEB T RRIITIR Fr B LA T R i A
T B e 22 S 4ifk . HF-LPME B94E FIHLE R : BRI 2
I s SR YR TR i 2R T AT R L A, B TR
TS A AR R 43 5 5 T g T 245 4 v R B R AT L T PR R
SR, T B SRR T A T A IE B, 2 TR LB A3
B, PN T 38 o (P R - A 5 P A PR ot R
M2 G s 0 BSGH  wU F  E HE ,  EEA A 4h
A T P B R R XU S 2 4 it R () 49 T R R o
FEHR A, DI ol A 0 50 iy P o 4 v s 21 4
FEUT, eI AR, IbAh, has SR HERREFL (0.2 um)
EH] T RAFA g S5 ai e A 220 kAR US (1)
VR AU T HPLC 007, JCs PR T $8E

HF-LPME J5 W4 5 & A n B2 4% H AR o i)
K S AH VB RS B 27 AEREAL N (AR TGRSR )5 P
FERIN2F 2k Jos N B 42 32 AR T A2 BRI 5 1) A B 4SS
A B DR 22, AR 93 3L b i Tl ] 658 b Vs i 1 L T
b, HOE TR S 24647 R AR 36 ) HORE FoK,
ZFERETE Y, DT T AR G R R B B R
KU [RIET, AE LR R SRR S b AR A R4
BB L TR AR HOSRAEAT T i A, 4
SR AL [R] 25 i AL R FE LR &, 2 AR I ]
36 min B, A ORF VS V-5 2 BURH 38 31 40 C Y- 5 38 4 1)
ERRPEFNER VR E (NaCLHR B2y 11 % ) 0] LA RS ATG#H i
TEACRE A 5 i B A1 IR A WILAR 8 1 B A e
R 6 ZE G FE PR 800 r/min 13 B HEA T4 K , W]
A %8 5 BV I 1A] 48 S A UG, SE B AEY
371 HF-LPME-HPLC 2 5 25 W 57 30 HPLC v5 47
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Xt A B, 1% 5 T IARAE R 5 2 STy N S 45 R0 B 3%

225 R TE S B A E R oAb, &M

IR SCHRAT HG , ASBIF T T 5 1% 14 2 i FRAS Sy A SC ik

B A 1/100~1/107 70 HAT R e ) R A .

25 LTIk B S % HF-LPME-HPLC ¥ 52 B
TIRTFIRR B 5 il 0] b B Ay B A e 4R 5
HE , BAARE Tk R = S, Al S B
SRR | AP AT R T AR B R I ik A
LSRN AT B8 Jehit . SR, 1207k H RO
T A P A IR 2B S I TR THRIE TR
S 2l B Iz e A it — B .
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