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CRZE] B8 7 @ 0 % BRI = 5 DU BTk (HPLC-MS/MS ) [R5 ZAm 40 B e 590 v
6 Fl i, ik RATHPLC-MS/MS 438 J5 i , 35424 Shim-pack GIST-HP C (2.1 mm X 100.0 mm,
3 um), Fi A T (A) - AR BG4 0.1% WKW (B), B BEVEIEG, it 2 0.3 mL/min, #F4A£ 5 5 L, AR
35 Co BTG & - R A FmESS H B R (ESD, 1E | 1 B F U0 i =, 22 iy e X (MRM) 461 6 Fif
53 (AR AT S0 /INEERRL . SEATIBRL  SEPR T2 . B PH B OB ICT) & it Z5R SHUMEBER 4
A S ANBER BRI L MR T2 B P B LS T4 BIAE 20.75 ~ 622.50 ug/l, 24.96 ~ 748.80 ue/L,
8.25 ~ 247.50 g/l 2.80 ~ 84.00 ug/l.. 0.42 ~ 12.60 ug/l., 31.50 ~ 945.00 ug/L. JLEINLMEIEFR BT (1 r=0.9990),
FEH R HE M R MR AT R E G2 (RSD) 35 < 3% F-X I DR 98.58% ~ 100.32% (RSD<4% ).
6 LS HM B BEFIEE T b U i S0 /NBER BT B BB IR L B FHW] B L 3 I 09 3 = FEL 3 0
69.862 ~ 73.062 pg/g, 120.997 ~ 124.097 pglg, 37.323 ~39.111 ug/g, 11.425 ~ 12.258 pglg, 0.742 ~ 0.822 pg/g,
101.286 ~ 105.677 pg/g. L5 ZSCHHEST 1 HPLC-MS/MS J5 ¥E 8 | R4 2545, 1T TS e b
I A3 A 2 AT e A
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Zhang Yuan, Li Jun. Department of Clinical Laboratory, Bayannaoer Hospital, Bayannaoer 015000, Inner Mongolia
Autonomous Region, China (Zhang Y); College of Pharmacy, Inner Mongolia Medical University, Hohhot 010110,
Inner Mongolia Autonomous Region, China (Li J)
Corresponding author: Zhang Yuan, Email: 51637859@qq.com

[Abstract] Objective To establish high performance liquid chromatography tandem triple quadrupole mass
spectrometry (HPLC-MS/MS) method for simultaneous determination of 6 chemical constituents in Shenbai Lotion.
Methods HPLC-MS/MS was used and the chromatographic conditions were as follows: Shim-pack GIST-HP
Cis column (2.1 mm X 100.0 mm, 3 pm), mobile phase was consisted of methanol (A)-water (0.1% formic acid, B)
at a flow rate of 0.3 mL/min with gradient elution, injected 5 ul. to HPLC-MS/MS, and the column temperature
was 35 C. Mass spectrometer conditions: triple quadrupole mass spectrometer equipped with electrospray
ionization source (ESI) was used in positive and negative ion mode, and multiple reaction monitoring (MRM) for the
detection of 6 constituents (including oxymatrine, berberine, phellodendron, osthole, rthodamine B and astilbin).
Results Under the optimized conditions, oxymatrine, berberine, phellodendron, osthole, rhodamine B and astilbin
all showed good linear relationships in the ranges of 20.75-622.50 pg/L, 24.96-748.80 ng/L, 8.25-247.50 ng/L,
2.80-84.00 pg/L, 0.42-12.60 pg/L and 31.50-945.00 pg/L (all r=0.999 0), relative standard deviation (RSD) of
stability, precision and reproducibility tests was all < 3%, and average recoveries were 98.58%—-100.32% (RSD < 4%).
The average contents of oxymatrine, berberine, phellodendron, osthole, rhodamine B and astilbin in 6 batches
of Shenbai Lotion were 69.862-73.062 pg/g, 120.997-124.097 ng/g, 37.323-39.111 ng/g, 11.425-12.258 ng/e,
0.742-0.822 pg/g and 101.286-105.677 pg/s. Conclusion This simple, sensitive and efficient method could be
used for the rapid determination of main active components in Shenbai Lotion.

[Key words] Shenbai Lotion; High performance liquid chromatography tandem triple quadrupole mass
spectrometry; Muti-component determination
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ATAFER , e ROHRRE ( 1% R IR — o DU A i vk
(high performance liquid chromatography tandem triple
quadrupole mass spectrometry, HPLC-MS/MS) K 245
Sy HT R | R R R AR, O
8 FH T 2 2% A 0 S P R A A R, AR
WFFE R HPLC-MS/MS 5E 8 53 H7 1 2 A4 1 8 57
TR 6 Bl PR R S /INBETR . BB
WEPR TR B P B VR BT ) A, LU 20
VTR U R0 ) S5 0 M 5 S R B R TR A 5 122 5
SISV LA S (1
1 #ZRETZ
L1 g 5H API3SW BT fp 2 —HL TR
F, LC-MS8045 B = H PUB AT HPLC-MS/MS B Y
( H 4% Shimadzu 22 7 ), KH-500DV %% 45 8 7 i v
Uedr (R IIRQIE A AR AT, DZTW B 1
PR AE (I RIBTE SRR IR AR 5 4
1% 24 (4t %5 : DSTDY-004001, 4L J¥ 98.0% ). ¢

PRF-2 (4it5 : DSTDS-005501 , i i 98.0% ). % 1+
B (41t 5 : DST-210628-340, 4 & 98.0% ). $h 2 /)N BE
B8 (45 : DSTDY-002801, 411 & 98.1% ). B AHH (4t
5 :DST-200217-031, 26 99.1% )., V& Fi A (it -
DST-201015-054, 4L 98.0% ) ¥ [ Al Al B A4
YIEARBRR A HEE CHEY R Eisal, iR 5
T, K i G AR IR K .

1.2 258 FEMLGEIES . €270200501, P24 L TF).
B (L5 20111803, 7= Mk DU I )., 7% 5 (L5 -
200601337, 77 b A L), i R+ (4t : 20012402,
FEHL AT T, B AREE (LS 20111404, 7= 1 A A
) 2R3 A S AR 25 A IR B AT A L 24
5 BE R R 2= 242 B h 2 B IR B 2 IR i A 4
5E , AL ZE BB AL ( Zanthoxylum bungeanum
Maxim. ) A9 T4 B K, R R 25 B ) 3 K v
( Phellodendron chinense Schneid. ) BTEE#) 1z , 355 h
SRME YIS (Sophora flavescens Ait.) B TR
g IR R AT Bl IR & A e IR ([ Cnidiummonnieri
(L.) Cuss. ) AR SE, H A2 0 B G RHIYDE
3% (Smilax glabra Roxb.) ) TEHRZE

1.3 A ECHI

1.3.1 A ECH  FAb T BRI S A
BVER & W 2581511 51.00 g, & T R B, hn
A8lifb /K 510 mL, T ARE AR I 1.5 h, $2 1
2T 2 R, WRARUE IR, Se & 45 % 1 000 mL
ST, BURAE I 10 L B TS0 70% )
FH KA 990 wL 1, I HETR 2T 30 s, 28 0.22 um fi
FLUE R E I, RAR At i VA

1.3.2 XFRESMRECH] RS B RRECE X IR - Ak
WS 4.15 mg, /NEERH 4.16 mg ., BB 5.50 mg .,
I R F K 4.00 mg. & £+ B 4.15 mg. ¥ #r 10 4F
6.30 mg, 73 E T 10 mL 2, I AGE 2=
B 10 min, BHEER, IMA R EEEZZE I
il Ay R VA B 43 0 R AR S 415 mg/L, /NEEG
416 mg/L . FEAATH 550 mg/L ., MR T % 400 mg/L. %
FHH B 415 mg/L . % BT AT 630 me/L 15— X] 11 5
it B T, A 2 W 1R B — X B VA TR 10 mL 2%
SO, A B, B AR S8 /NEER L B AT
Bl MR TR B FH B V&R I SR A B
2.075.,2.496,0.825,0.280 . 0.042 , 3.150 mg/L (IR &
XTRESAE AT, T 4 CRRAAFE .

14 A5 - FUEsE @iEHR Shim-pack GIST-HP
Cis H:(2.1 mm X 100.0 mm, 3.0 pum), SN A FHEE(A )-
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PR 0.19% HROKFER (B), H 4 0.3 mL/min,
FEIL 35 °C, BERE R 5 ule BERETELRLT - 0.01 ~
0.45 min,8%—35% A;0.45 ~ 1.1 min,35%—48% A ;
1.1 ~ 2.8 min,48%—65% A ;2.8 ~ 5.2 min,65%—75% A ;
5.2~521 min, 75% ~ 95% A ;5.21 ~ 6.5 min, 95% A ;
6.5 ~6.51 min, 95% ~ 10% A ;6.51 ~ 10.0 min, 8% A,
JOT i A5« R FH LT 55 25 U (electron spray
ionization, ESI), 7£ £ 5 2 W Wi I (multiple reaction
monitoring, MRM ) BL=F1IE | £ 2 U146 i 2=
T, EARAR R EN 3 Limin, T RN R =58
10.0 L/min, Bii7A7 (desolvation, DL) 5 E b 250 °C,
B TEME 10.0 kV,
2 #®R
21 FBUIESHC A S N BRI i
RT3 B P B Vs BT 0 H 6 Rl it O B IR
JE I TR R RE I SAOLER 1R IR
FIULE 1.

®1 SHNERAF 6 HRSNRBREREESH

2.2 JikSEER

2201 ZMEXRREBEGEEMR 505K %R
“1.3.27 WUMEA R IR 10, 20, 50, 100, 200,
300 pl, A 70% HEEER 2 1 mL, BChl 8L
0T 2 91K 20,75, 4150, 103.75., 207.50.,
415.00., 622.50 pe/L, /INBERE 5T 152 VK 132 53 301 by 24.96
49.92. 124.80. 249.60 ., 499.20 ., 748.80 pg/L, B A1 6
JoER R FE S A 8.25, 16.50, 41.25., 82.50. 165.00,
247.50 pe/L, PR 28 1 1k 5 430k 2.80., 5.60
14.00. 28.00. 56.00, 84.00 pg/L, % FFH B JFH ik ¥
435 A 042, 0.84, 2.10, 4.20, 8.40, 12.60 ug/L, VA
R B A B e B2 4300 31,50 63.00., 157.50,
315.00.630.00, 945.00 ug/L 1) R BN, 12 “1.47
TR SRR A, LSS B R B (X, ue/L)
BEARTR , WETRIRR (V) SR GNAAR , UG 45 B o P [l
Ty A8, 4 SRR W45 B A AF 7 o o VAR R S 1R P A
RUFr gt 6 & (1 r=09990) ; Bt “1.3.27 i F
TRA X B BOT B AW B, S L (signal-noise
ratio, S/N) =10 fE e &R, 458 W3 2,

% PREAET] (min) BEEF-F B+ (m/z) RHERER (eV) .
) SR AR /—‘7( “ ” NI= AN 0 Hgn;:;—\»
HALHB 2346 265.0 — 2052 (+) -29 222 WIS WCUL3.27 R e R i
N 4.170 336.0 — 292.0(+) 31 TR CEAL TS0, /NEERR . SRk IR T L P FH
AT 2.579 342.0 — 177.2(+) -47 B . & H AT R 458 207.50 ., 249.60 . 82.50 .
g?ﬁ ZZE ijig*;g;;g*; ‘Z 28.00. 4.20. 315.00 pg/L), # “1.4” T F (a3 - ik
5. X 2— X + —
S SRR 6 YR I SIS, ik AN
A 4300 4492 —284.9(~) 23 /‘K'ﬁ:lif.éil&# 6 U\JE%“&E%JU& 6 ﬁﬁk]}mi:ﬁ
T - m/z RATEE THAYFH X PR UEIR 22 (relative standard deviation, RSD)
100 265.1 10 320.1 100 177.1
1.0 6.0 3.0
247 1 292.1
205.2 4.0F
| # Bl
i 136.1 s = 192.1
2.01 336.0
120.1 7o 278.[1
0.0l 1 H H [ ‘ ‘ | 0.0 | L1, 0.0 1 )
100 150 200 250 100 200 300 400 100 200 300
m/z m/z m/z @
o100 131.0 L 399.2,  443.1 o st
285.0
%0.5- %2.5- %0-5- 303.1
103.1 449.1
77.1 413.
189.1 355.1 385.1‘ 179.0
0.0 | A L ‘ | J 0.0 ! | | ' 0.0 | | I ! |
0 50 100 150 200 250 200 300 400 500 100 200 300 400 500
m/z m/z @ m/ z @

I 1A RS, 1B J9/NEERR, 1C B, 1D SWEEIRT28, 16 B PE B, 1F S9B08TIEY 5 m/z i b
B 1 SHMERF S 6 AN RAEZRREE
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e O]

4351k 0.94% . 1.19% . 0.71% . 1.61% . 2.30% . 0.92%,
TG B R AT

223 EEMEEE F 1307 TR B TS
BE S 6 1y, 4% “1.47 TR {63 - i SRt
FEIE , 25 0% S S A S0 /N BER L BRI |
IRFZ B B VEH I B2 & &k 72.351.
122.535 ., 38.440. 12.302, 0.781 . 103.029 mg/L,
RSD %3 5N 1.16% . 0.65% . 1.55% . 1.710% . 2.91% .
0.51% , ZWHEE R LT

224 FaEtEge BCC13.07 T MR AR, &

RCE, IE T 0,3.6, 12,24 h % “1.47 W F {4
TE - B AR | S S, /NEER L B AT
Bl MER T2 BPH BRI AT AL RSD 43
N 1.48% . 1.03% . 2.08% . 2.22% . 2.28% . 2.79% , %%
FAHE A A = IR S 24 h fE e R AT

225 RPN REELE EERRC S ESM
TR R 700 4% R 2 44 3L 6 103, BE) 25.50 g, 3 )4k IR
291 01 AT R ETR A 1 mL (BT
KBS0 35.414 /L. /NEEDE 60.046 ofL . HEFIHK
20.347 /L MEIK T 6.048 o/ B FHI B 0.410 g/L.

JEBIETF 51.549 /L), 4% “1.3.17 Wi

Py v o N o o [B] [  22 S S ) e .
R2 SHINEEFF 6 ROME MR TGRS LIETEE Ty A% R AR R <14
Py 2 B = N ey — N
s AP ot KRR R R @ - BT R TR . 2
f= «H—~j\ . _ 4 S %y—‘l—i%% 3 <]
AT S Y=1.42x10°X+3.59 X 10 0.999 0 20.75 ~ 622.50 5.11
JINEER, Y=120%10°X+2.12x 10° 09992  24.96 ~ 748.80 5.36 23 FEMEENE BedtSH
BT Y=191X10°X+1.76x10°  0.999 1 8.25 ~ 247.50 1.29 =) « » ;
- BEFNZGHBE, # “1.3.17 TR 5 ik
PR T Y=209x10X-125X10° 09999 280~ 8400 043 %”Jﬁ?; Lo Ik
Y] B Y=1.02X 10°X+5.73X10°  0.999 | 042 ~ 12.60 0.19 IR, 7 “1.47 TR A
5 — e X ~ MR N =R
BT Y=1.72%10°X=3.96 X 10 0.999 9 31.50 ~ 945.00 6.18 VEREI 2 A5 45 R LK 4,
*x3 SHIBEEFIS 6 Mo mEERY R
B JRIAE AR AR [ECR SEEICR RSD B JRUA R AR DUASE R SFEE IR RSD
(mg) (mg)  (mg) (%) (%) (%) (mg) (mg) (mg) (%) (%) (%)
36.176 70446  96.77 6.151 12425 103.73
36.176 70.385  96.60 6.151 12.265 101.09
36.176 71.247  99.03 6.151 12.356  102.59
i . 75 . BT % . . .
RUTE L 36176 M 346 10214 8.7 210 || BT 6151 OO 11806 og0y 10032 34
36.176 71.518  99.80 6.151 12.335  102.24
36.176 70.946  98.18 6.151 12.037 9731
61.268 120.474  98.60 0.391 0.806 101.38
61.268 120.197 98.14 0.391 0.813  103.01
61.268 122.825 102.52 0.391 0.783  95.68
IINBERK 60.046 100.09 240 ||ZJHA B 0.410 99.41  3.48
61.268 123.474 103.60 0.391 0.810 102.35
61.268 121.149  99.73 0.391 0.797  99.11
61.268 120.099  97.98 0.391 0.780  94.91
19.220 38.577 95.14 51.515 101.574  97.11
19.220 38.957  97.00 51.515 101.168  96.32
19.220 38911 96.78 51.515 103.074  100.02
HeF0 20.347 98.58 337 || #Hrldtr 51.549 100.08  3.23
L 19.220 39.725 100.78 AT 51.515 105.433  104.60
19.220 39.073  97.57 51.515 104.618 103.02
19.220 40427 104.23 51.515 102.773  99.44
1« RSD AR R 22
x4 SHNEXFF6HEANSESE
Fht (mg/L) HyfE RSD
%
20210805 20210808 20210811 20210815 20210818 20210825 (mg/L) (%)
AT S 69.862 71.162 73.062 72.235 70.632 71.762 71.453 1.61
/INBER, 120.997 122.196 124.097 122.063 123.430 123.835 122.770 0.98
FE AT 37.577 38.011 39.111 37.323 38.561 38.253 38.139 171
IEIRTFR 11.425 12.258 11.758 11.814 12.241 11.964 11.910 2.66
%P B 0.796 0.763 0.816 0.792 0.822 0.742 0.789 3.91
o AT 101.657 103.176 105.677 103.503 101.286 104.139 103.240 1.57

Y« RSD AR (R 22
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