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WE B & m P2 sh R H R P 3R E 2 e A & AUk AR &3 B B (UPLC - MS/MS) k. Ak vl &4 & R TR 4% 46
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0.5~10ng/ mL.1~20ng/ mL.1~20ng/ mL.5~100ng/ mL.0.5~10 ng/ mL & B N 5% @REAEE R BT (r=0.995,n=6) ;45 %
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Detection of Antifungal Drugs in 16 Traditional Chinese Medicine Cream Preparations by

UPLC - MS / MS
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3. Beijing Institute of Technology,Beijing ,China 100081 )

Abstract: Objective To establish an ultra — high — performance liquid chromatography — mass spectrometry (UPLC - MS / MS)
method for detecting antifungal drugs in external preparations of traditional Chinese medicine (TCM). Methods Sixteen types of
TCM cream preparations provided by the Shandong Center for Disease Control and Prevention were used as the testing objects. The
chromatographic column was an Agilent Poroshell SB — C, column (100 mm X 2.1 mm,2.7 wm),the mobile phase was 0. 1%
formic acid aqueous solution — acetonitrile (containing 0.1% formic acid aqueous solution) with gradient elution,the flow rate was
0.3 mL / min, the column temperature was 30 °C,and the injection volume was 2 L. Electrospray ionization was adopted with
positive ion, multi — reaction monitoring mode, the ion source temperature was 250 C,the capillary voltage was 3.5 kV, the
desolvation gas temperature was 325 “C. Results The linear ranges of griseofulvin, ketoconazole, clotrimazole, econazole nitrate,
miconazole nitrate,fluconazole,bifonazole,flucytosine,and naftifine hydrochloride were in the range of 1 - 20 ng / mL,10 - 200 ng / mL,
0.5 - 10 ng / mL,0.5 = 10 ng / mL,0.5 - 10 ng / mL,1 - 20 ng / mL,1 = 20 ng / mL,5 - 100 ng / mL,0.5 = 10 ng / mL,
respectively (r > 0.995,n = 6). The RSDs of precision, stability and repeatability tests were all lower than 5.0%. The average
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recovery rates were in the range of 83.14% to 102.01% with RSDs in the range of 1.60% to 3.64% (n = 9). None of the above
nine antifungal drug was detected in the 16 TCM cream preparations. Conclusion The established method is easy, reliable and

accurate, which can be used for the rapid and effective detection of illegal addition of antifungal drugs in TCM external

preparations.

Key words:illegal addition; UPLC — MS / MS;antifungal drug;external preparations of traditional Chinese medicine

TR LAY CUNTF8E | o | (ACmE | TRl 45 ) 3222
FIT R R I AL, 2l R AR I R R 2 AU
T4 1 B I IR BT B 20 E R AR 2 MR8 =
I8 RS AF ARk , 24 A1 FH R PR LA R A L A
A G RR T Z A AL Rl IMESTEE TR 2551
il PR AT B B 258, DAk B RRS T AL H 4 R
THAM AP EL R A A S AR, R
KA, 26 AR A FRAR = AR R RIVE T, H
SR B -3 A ST TR DL 16 B 25 40 FH R D F
FEXNTGE , K R R OB a3 R K BT 3 (UPLC — MS / MS)
PRI A O R T 258, AT T MR AT
AR BB S AR E TR
1 XE5RE
1.1 {238

Agilent1260 Prime 1T ¥ AH 431 — Agilent 6470 %4
Fig A (32 B Agilent A F] ) ; AX2247ZH B 53 Afr KF
(& [ Ohaus A ], A5 B 4 0. 1 mg) ; ME2002TE %4
T (FE[E Mettler Toledo 2N F) K E M 0. 1 mg) ;3- 15741
B ML [ Sigma 23 1] ) s MS3 R BETR 2 % (15[ KA
23] ) 3 KQ — 250D B AU A I I vk s (B LT i S A
HBRAHD
1.2 X%

F LR, S 16 i, 47 H L AR A e T A
rh SR AR 0 RE YK A 2R (L5 R 130426 - 9101, %
it 100%) , i FE e (it 5 o 100294 - 202105, & &
99.7%) , v & M (4t 5 24 100037 - 2020085, 7%
99.5%) , fil§ IR £ B M (4L 24 100214 - 202005, 7% &

i

100%) , 20 [ v B2l 24 ks 2 P 5T B s FLEAR (B E
R EIT R A RS AL 5 20180702) 5 S L H
M2 N — N 2 i (354l K R aliK
2 AEEER
2.1 REEH
2.1.1 BEAH

{0 355 1 . Agilent Poroshell SB - Ci £ (100 mm X

®1 BEXRKER

Tab.1 Program of gradient elution

B (min)  A(%)  B(%) | B E(min) A(%) B(%)
0 95 5 9 10 90
1 95 5 9.5 0 100
3 55 45 10 95 5
4 40 60 13 95 5

2.1 mm,2.7 pm) ; B : 0. 1% F ER K IER (A) - &
5 (0. 19% WK, B)  BREE VN R F W2 1) ;
P 0. 3 mL / min; A 30 °C#FMEE 2 pl.
2.1.2 it &t

L 55 25 IR (ESD) , 1E 85 2 O o WA X, g
TR E R 250 °C, BANE HL R 3.5 kV, B R <R
FE R 325 CL, & A3 g S 8L R 2 (b i
) B FiE A 1.
2.2 AiEHE

TR BRG0S0 B O bt BB 50 mg, 4 25 FK
FE 510 E 50 mLAs s, I Qg S BE )L B
PR Y R 1 mg / mL A X IR I 2898 5 4% BGE 1,

R2 BRESRESH

Tab.2 Mass spectrometry parameters of each component

Wptt BEF(mlz) BEBEN) FEF(mlz) mERE(V)
kaEE 353.1 130 165.0° 20
215.0 20
EE) & $31.1 190 489.2° 30
254.9 40
L 277.0 140 165.1° 25
199.0 3
B vk 381.0 150 125.0° 34
192.9 23
FHER K Bk 416.9 160 158.9" 40
161.0 40
A 307.1 120 238.0° 20
220.0 20
Rk 311. 1 90 243.0° 20
165.0 40
A 130.0 80 113.0° 18
85.0 20
HBRASK 288.0 110 117.0° 15
141.0 25
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LA 2. e 3. hEMARG 4 R 5 BE
Foko6 KEEE 7 MBERLBRE 8 AMECREE 9. B
A BBTAE B Z2EHTAHE
E1 BFRE
1. Flucytosine 2. Clotrimazole 3. Naftifine hydrochloride 4. Fluconazole
5. Bifonazole 6. Griseofulvin 7. Econazole nitrate 8. Miconazole
nitrate 9. Ketoconazole
A. Total ion chromatograms B. Quantitative ion chromatograms

Fig.1 Ion chromatograms

FH 0 0 B35 B BRE IR 10 wg / mL, SR IE S wg / mL,
SR KRR R R 1 g / mL, TR 25 e |
TS TR R B ERTRZEH OF s B ME45 0. 5 pg / mL IR &
Xof B s B o, A LR, 2 (A A T 1
J5 35 1 B T 5 s I hE VRl 10, 25, 50, 100, 150,
200 ng / mL, UM W E BT R E O 5,12.5,25, 50,75,
100 ng / mL, FUHEME IR R (IR R oL B VR 1 O
1,2.5,5,10, 15,20 ng/ mL, il /2 5 FFE B s 1522 K 1
RN UM T E I 0.5,1.25,2.5,5,
7.5,10 ng / mL B R GIR G % BRI

P A VT URE A 0.5 o, FEEFR A, B 15 mL &
LT 1% W 205 8. 0 mL, IR EHETS 1 min, TN -
P e 50 mg, @8 7 (T)3£ 200 W, 415 40 kHz ) 2 HL
30 min, 9 000 r/ min &[> 5 min, B3, & 10 mL % &
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L 1% R NG e 45 IR ST B 0 mL, B 10 mL %
T, WA WS (95%A - 5%B) &2, IRA] B R L
1,9 000 r/ min B0 5 min, B3, 2 000FLUE B g
o, B, B
2.3 HiEFERE

LRIEE R H I NG R 2. 2T F RINIRA T RS
VWIS B, 4 2.1 T R AR PR HE A, T i U T
S DTSRI R B R (X, g / mL) A AR e 6 1 AR
(V) R AT AT RN, 45 R L3R 3,

R3 LMEXRERER(n=6)

Tab.3 Results of the linear relation test (n = 6)

BN LM HE (ng/ mL) r

g

kwkE ¥, =900.9X, +70.7 1~20 0.999
) 30 Y,=311.3X,+1685. 4 10~200 0. 996
K Ek Y,=10939. 1X, +47.8 0.5~ 10 0.999
FE B Y, =9750.5X, - 202.3 0.5~10 0.999
FEERCK B Y, =4971.4X,+411.6 0.5~10 0.999
A Y, =641.6X, - 140.7 1~20 0.997
BRI ok Y,=32805.9X, - 331.5 1~20 0.999
AIEE Y, =805.9X,-2.1 5~100 0.999
BEBAKG ¥, =17763.2X,+3546.3 0.5~10 0. 995

2 06 < RG22 TR TR A R IR IR TR
2 L, 3% 2.1 T R0 A5 1 SRR AR R 6 UK, i SR I
AT AR o 235 ST mee 0L s SRR K B R OR
TR R £ RN TR DK BRI R R TR T | A R U
B RSD YN 1. 44%,3. 71%,0. 62%,1. 20%,2. 81%,
3.54%,1.86%,2. 84%,1. 77%(n = 6) , WL AE %
R4

e PRI IG « BOR KG9 Fht 21 18 26 90 B9 K ol
R EROE  IAR A RS ROE L $ 2. 23 R
4 85 R R B 50 ng / mL, FUMS I BE 25 ng / mL, FUHE
W KRR BRIETSIE 5 ng / mL, SR 25 HE M A R K
FREmE ERTRZERR Y 2.5 ng / mL AL 5 TR o
BUE 00 T eieE 0,4,8,12,18,24 % 2. 1 W
I A5 HERE DN SE | 9 si e T AR 45 19 RSD 4351
1.12%,1.73%,0. 76%,1. 52%, 1. 34%,0. 62%, 1. 31%,
1.83%,2. 16%(n = 6) , R WL FA R IR CE 24 h
WIHEATRE

PRGOS P B0 4 U TROE
AT 6 407, 4 2. 1 TR R A5 R AR I i SR e 1T AR
JETHB B i 45 R I B s | SRR M E | RUSR MR K B
R BRI M AR g R T R K R R R 2R Y
e B M S i) RSD 43 il R 1.31%), 3. 73%, 2. 31%,
1.90%,2.22%,2.43%,1. 71%,2. 86%,1. 72%(n = 6) ,
KB EEERL .
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T [l 56 « BT 2L 0 245 W0 S KT 2 0 A
a9y, AR A ) RS S VRGE e, AT 6 0, 4% 2. 2 00
77 A A A A VR (TR R I 40, 10,5 mg / kg, TR
JImEE 20,5,2. 5 mg / kg, FUHEME K B8 2 ROR R
4,1,0.5 mg/ kg, il PR £ FRE e | il 172 WK B s | 6 112 2%
25 LA 2,0.5,0.25 mg/ kg) , 3% 2. 1 TR K5 &
PEVEREINRE | (0 S5 06 T BB IR [ ic R L 45 R 38
JREIRICE 3514 100. 71%,91. 48%,98. 79%,97. 99% ,
92.71%, 87.28%, 83. 14%, 93. 47%, 102. 01%, RSD 4}
WK 2.89%, 2.86%, 2.22%, 1. 60%, 3.49%, 2. 75%,
1.90%,3.64%,1. 712%(n=6) .
2.4 FEmim

B O RhRE S 38 B, AT 34y, 4% 2. 2 TR il £ K
TR, 2. 1 TR R I A5 1 R R DU G SR 06 1T R
IR ERE Y & AR AR 9 Pt E 2
YIRSy
3 itig
3.1 REUAEIERE

PLEFAAS R 2B THRE . O AR TR
B, oy B4 e ST I i B T 4
BIEHLO0. 1% W R LN 1% R L 2% W ik LI i
FRHRE -6 251 R | 1% H R 206 i H IO SR 3 -
{H B2 BRI, [ AR T B BRI, T T4
P, 5K ] QUEChERS 3171 % %€ MgS0, . C o FIN — 15
e & Y 5 W B R 4 BR A BR KO0 o 4 R B, G R
T 0 400 A T B, B 3 1 A AR A A G 5 MgSO, % [
R TR M (H I 55 22 ORI N — T3 2 — i itk
AT AT AL B[R] B 25 22T A [R) (%) 12 B 1] (B 75 20, 30,
40 min ) X $2 BURCR 1Y 52, 25 58 R 30 min B 2 B
&S L6
3.2 BIEEAGMENL&4MI%E

T 56 25 58 T AN ] LB (80:20.85: 15,90 10,
95:5,V/ V)M LTRKEW - NG LK - HBE
R AV - H I RK IR — SN S5 Sh A A T
BB EEVEI , 45 R A 0. 1% R KIEI - 25 (#0. 1%
PR KV ) 73 5 JEE B i o o P11 C g REAE L3R Sl AH A 2
VR, (S5 7E 8 min NI I 58 4 T R 47, IR I
PERETEH Y C RS - 1B 550, il IE B T
DA AR T 0B, Bk 3 BRI Th 5 52 T AN ]
BB A0 L (2.5,3.0,3.5kV) , 459 3.5 kV R ¥
ﬁ%}[]z—lﬂo
3.3 FHiEEMGM

R EBFE 2 DU ) B BE AR O A5 R A
2R B R SR S 6T At A R S P SR 6 B 5 A

XA o i T AR BN B R 0 R EFEE T R, N
B O T B v 25 S 50 09 22 A k0 3 — RS E L W il E
FEAR B R R U o AN BIE T R ST B T A AR AR A ]
FE AR MER , T AT RO D v 25 L R P L R 25 )
ORI RP ARl | IS /5 N o LG I [ e NG R P WEE N - Bl
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