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(1. AL HETARER -HLEGFRWEER,#L T8 4420005 2. #EG S5, #d 48 442000)
WE: BN ZoReMEESLN KRN P SHNLFRSESETNRJ[IRMEE - $IRAEE.FE  E34H Waters Acquity
UPLC® BEH C A (100 mm X 2. 1 mm, 1. 7 um) , &3 484 0. 1% FBR 7R - FER (B EZEBL) , iRk A 0.3 mL/ min, B A 45 C,#HF
FASPL AR R ER TR, ER BT X, 0w WX B f B E A 400 °C, BLEA A ki A 800 L/ h &R w5+,
FRAF R KF R R DB H AR H 38R 09 T2 R E 4 A 4 30.05~1202. 00 ng/ mIL.45. 12~ 1 805. 00 ng/ mL.
25.10 ~1 004.00 ng / mL . 12. 68 ~ 507. 40 ng / mL . 15. 07 ~ 603. 00 ng / mL . 50. 10 ~ 2 004. 00 ng / mL . 22. 61 ~ 904. 20 ng / mL .
35.10 ~ 1404. 00 ng/ mL & B W 53 @A &£ & R4 (r=0.999 1,n=6); £ F R4 1.50,2.25,2.51,1.27,1.51,2.50,1. 13,
1.75ng/ mL(n = 6) ;45 % B A2 2 M F 8 X34 RSD 35/ T 4.50 % F 35 m A I & 5 51 4 99.42%, 99. 07%, 99. 73%,
101. 07%, 100. 30%,99. 45%,98. 89% , 102. 04% ,RSD 2 %\ 4 0. 15%,1.15%,0. 21%,1. 03%,1. 53%,1. 41%,0. 87%,2. 69%(n = 9) .
it o R AR ES L MIF, TR TR B ARG H KRR P 8 AL R A,

KHA A KA RS RuRMEE#E - BRI R S0 E
FE 525 :R986;R927.2 M ERFRERD A XE4S:1006 — 4931(2022)11 - 0082 — 04
Simultaneous Determination of Eight Chemical Components in Cuochuang Xiaoyan Lotion

by UPLC - MS/MS
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Abstract: Objective To establish an ultra — high — performance liquid chromatography — tandem mass spectrometry (UPLC — MS/MS)
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method for the simultaneous determination of eight chemical components in Cuochuang Xiaoyan Lotion. Methods The
chromatographic column was Waters Acquity UPLC® BEH C,; column (100 mm X 2.1 mm, 1.7 wm),the mobile phase was 0. 1%
formic acid — methanol (gradient elution) , the flow rate was 0.3 mL/ min, the column temperature was 45 °C and the injection
volume was 5 pL. The electrospray ion (ESI) source,positive and negtive ions scanning method were adopted with multiple reaction
monitoring (MRM) mode. The desolvation temperature was 400 °C,and the desolvation gas flow rate was 800 L/ h. Results The
linear ranges of baicalin,linarin, phillyrin,emodin,rhein,berberine, phellodendrine and glycyrrhizic acid were 30.05-1202. 00 ng/mL,
45.12 -1 805.00 ng/mL,25.10 =1 004.00 ng/mL, 12. 68 - 507.40 ng/mL, 15.07 - 603.00 ng/mL,50.10 -2 004. 00 ng/mL,
22.61 —904.20 ng/ mL and 35.10 — 1 404.00 ng/ mL (r>0.999 1,n = 6). The limits of quantitation (LOQ) were 1.50,2.25,
2.51,1.27,1.51,2.50,1.13 and 1.75 ng/ mL (n = 6). The RSDs of precision, stability and repeatability tests were less than
4.50%. The average recoveries of the above components were 99.42%,99.07%,99.73%,101. 07%, 100. 30%, 99. 45%,98. 89% and
102. 04% with RSDs of 0.15%,1.15%,0.21%,1.03%,1.53%,1.41%,0.87% and 2.69% (n =9),respectively. Conclusion The

method is simple, accurate and reproducible,which can be used for the simultaneous determination of eight chemical components in

Cuochuang Xiaoyan Lotion.
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PRV B SRR R R RN A SRR
A 2 VI Sk B2 BE 245 52 7 FL IR R R R
BEOHOE HA VB AG AR R H R T R 254l I IR
TRYT R | Frig Mt 2T AR ROR AR L
32 1) B 7 A P PR AR R L — 2 € 2 1 R YL
PHAED SR FH = 80RO (433% (HPLC) 5 ST T s TH R Uk
FIR BT AR B B ST KR 3 Ak sy
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Waters Acquity 68 /&5 250 W AH €2 335 {3 CIR R T B
o< L > ARAF), BA XEVO TQ A HH R BT Y ;
GWAUNT # 4li K A (At 52 3% by 3 FH A A R 53 4T 2
A]) s AUW 120D B3 Afr KOF (B < I > SCI asp A
BRARLKEE AT A2 —),

1.2 R#

AR T AR R ) (s B i 770, L5 43 1) ol 20201127,
20210129,20210311, B4 A A 200 mlL) 5 B4 X6 B]
i (L5 110715 - 201318, 4% 4 93. 3% ) , 52 4L Xt
W (5 111528 — 201107, 415 4 86. 7% ) , KB R
Xof B (L5 110757 = 200206, 465 4 99. 3% ) , KB
20 BB (65 R 110756 — 201711, 4614 99. 5%) |, 1%
SR IR (HIE 5 110821 - 201213, 4 4 95. 3% ) ,
ER 1R /N BE B X R i (1654 110713 - 200609, 40 A
100% ) , B AR AT B & (45 h 111895201504, 46 J

94.9%) , H FLFR B % B (1L 4 110731 - 201418, 46
24 93. 10%) , Y0 1 v [ £ 5 24 it G i 9 e 5 Y It
({a 3 4l , 7[5 Merck KGaA 23 7]) 5 R ({634l , Jb 5
B EGAPHEA PR F]D s KA B fil Ak,
2 HFEEH%R
2.1 BESRIEEG

D)tk s

{035 . Waters Acquity UPLC® BEH C4#(100 mm x
2.1 mm, 1.7 pm) ; FEsh A : 0. 1% H R W (A) — H
(B) , B BE BRI (0 ~ 0. 3 min A 10%B, 0. 3 ~ 0. 8 min i}
10%B ~ 50%8B, 0. 8 ~ 3.0 min i} 50%B ~ 90%B, 3.0 ~
4.2 min B} 90%B,4. 2 ~ 4. 5 min B} 90%B ~ 10%B,4. 5 ~
5.0 minfi} 10%B) ; Jii3# : 0. 3 mL / min; B : 45 °C; PEEE
g5 plo

2) B ac

S HTHLE 55 B9 IR, AR B R O 20, 2 O
AR X 75 790 R B £ 400 °C 5 B I3 1) A i 188 : 800 L/ h;
BN R 3. 2 kV TR S5O £ 1,

F1 ST ERDHIRLERNSEH

Tab.1 Mass spectrometry detection parameters of eight chemical

components
wFERS  BFH(n/z)  HEILEBEN)  mEEEV)
HRF 449.90/271.0 16 24
FIF 591.20/283.2 -26 -25
EMIF 533.40/371.1 -30 -16
X#&EE  269.15/225.1 -42 -26

X¥FEE 283.20/239. 1 -20 - 14

DEERR 336.20/320.2 40 30

wAAA 342.20/192.1 30 20

H¥EE 821.30/350.9 - 170 - 46
Eam 2 AR,

Note:m /z refers to mass — to — charge ratio.
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2.2 H#mEBEEH&E

AR T ARV < 43 B 8 BT 45 4 2 AN A5
10 g, 805 BI%E VHHLA S o KA 20K, 55 17K 25 min,
55 29K 20 min, U8, A I IR, VR 4 2 400 mL, BRI
200 mL, 100 “CYit i 7% {5 K # 30 min, 13, BI15 .

TR X BT VA T < IS o) Bt 3 i RS PR, A
S 10 mL 25 S b, o FR R R O A O e A ()
TN FR5) AR ESAT SEART E T R EER
KR /INBERK | A B RN T R R (AR 7+ = 3h iR
/N BRI T R i R AT B ) o vk EE 43 i) Dl 6. 01,
9.03,5.02,2.54,3.02,10.02,4.52,7.02 mg / mL [ %}
RS I 28 W 5 3 A % o BBCAS 0 B IV 45 W 1 mL, B
100 mL 2850, F R BEmi BT 25, #5650, Hl A .

B S ORE L R A)  RE B RS mL,
100 mL 78 S, o P st 25, 75 (T30 240 W, i
F&h 40 kHz) 10 min, B2 % 0, FH B 75, D8 G %
HIEEIEME 5 mL, B 100 mL 25 &, i B 2%, F2
A7, BN15
2.3 HiRFEER

LM RF LG E R I 2. 2300 MRS X ]
VA RGE B, T 0. 1% RIS - W (90:10,V/ V)43
R 50 4% 1004 200 /% 500 4% .1 000 4% .2 000 1%,
Tl 2470 XoF HE ot Ao FEE AU, 4% 2. 1 0T g SR A A
E , LA BRSOV BE (X, ng / mL) R A A Fop
YU TR R (Y) S AR AR E A7 Lt [ml ) 25 2R WL 5% 2. 7]
L, A8 B4 Jo e R R A AR I S R P e T AR e P G &R
R4 o B 20 f BE it e 3 VR, T 0 s Dt sl AR A LE
B 4% 2. 1IN i SR AR IUE , DIMEMR L (ST N) Ry
10 1 Jo e i 5 A s B BR L4 R LR 2.

25 BE U BV DG R B I T W B 100 155 A TR
B0 BE TR, 45 2. 1300 M RIS A R SRR E 6 1K,
TSR AR 25 SR LR 2, R v RS 2 LA

Fe g MRS« HORE fh (A5 R 20210311) 3 5, ¢
2. 2350 Ny il A AR, 430 T 0,2, 4,8, 12 h B
Fi2 2. 1300 R R56 25 AR UEREIN 2 |, T S0 T R 2 SR L3R 2,
FEABER SR TAE 12 h R E T R AT

A PRI  HURE & (LS 20210311) 38 1, 7%
2. 2300 F 5 AT il A A S A 6 0%, He 2. 1 30 Rk
B AP FEREI S e S TR, TR S A R R 2,
R EEEERL .

PIRE D 56 < A 285 I BRURE i (4645 20210311)
2mL 3L A3 2. 230 FIRA X R AIATR 1,2,
5ml, % 30y, IRAT H 2. 230 T 7 i 4 it S A
Fi2 2.1 90T 3 56 % 1 F A I, o1 5 Il i % 2
W3,

2.4 HEREENE

55 W BURE i (FtE5 53 531 2 20201127, 20210129,
20210311) 3& 4, 44 2. 2 0 T Jy 32 il & 63 v W, %2
2. 1300 I A R RN S , 71030 8 Pl Ak 24 i o3 1 55 i
g ILE 4,

3 iTig
3.1 ESENEBIRBR D ERE

T2 AMATE RN 2 T R R R, DT R AR
JRHZVE R S5 240518 AR R RN /D R T A Y 7L L
HIEAEE IR REE R Z IR0, FEMTIRIT
PR 025 PRI RAEAR , IO AT 5 1t B (R UUE FFA
PELTEE U6 1 il T DRI S AN R R o PN Rk o b
K ARAE ST PR SRR TRY T EE T RR T
R RAL R R HOE BRSBTS
HE TR AT R A G AR S 00, 6P e R R b B 5K B
BN ALY I R 2 R A0 R i A AT T 1
FHEOL [ A 8 2 0 1 2 1 SR 17T E S R 1) 9 1ok
FROU AHF ST v BEHUEY 8 T ik i o034 SR ik Ty 25 04 1 B
BN RLAY , BE4 AT S LR 1 e Ve

K2 AERFERER

Tab.2 Results of the methodology investigation

fo 5 R A w2 75 A2 2 TE B (ng / mL) R — HSD(%), FRLERE
(ng/mL) #5%FE&E HBETHEE  4F(ug/ml)  RSD(%)
FEF V=771.29X + 14 995. 00 30.05~1202.00  0.9995 1.50 3.79 1.89 91.27 1.93
FHHF  Y=59.00X +521. 61 45.12~1805.00 0.9996  2.25 3.41 1.48 71. 87 2.27
HHF V=3.96X+4.83 25.10~1004.00  0.9995  2.51 3.52 2.12 128. 41 1.95
K¥EE V=283 16X +643. 16 12. 68 ~507. 40 0.994  1.27 1.52 1.89 16. 63 3.64
KB Y=205.05X +223.19 15. 07~ 603. 00 0.9996  1.51 0.97 1.58 27.40 4.41
DNEER Y=2424.80X+56293.00  50.10~2004.00 0.9991  2.50 2.00 2.01 351. 86 2.39
FH  Y=6398.30X +41783.00  22.61~904.20 0.998 .13 3.53 1.87 49.67 1.97
HEBE Y=11.58X +213.04 35.10~1404.00  0.9994  1.75 2.27 1.77 87.43 2.77
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3 MENKRELER(n=9)

Tab.3 Results of the recovery test (n=9)

kERY  BEAE(g) PAT(ng) MBE(ug) @HE%) X(%)  RSD(%)
*54 178.98 60. 10 B8.6T 9.3
178.98 120.20 20840 99.35 9.4 (.15
178.98 300. 50 418.23 9959
i 259.80 50.20 309.98  99.96
259.80 100.40 9.7 957 9973 0.2
259.80 251.00 509.93 9. 65
FRF 139.96 90.25 28.91 98. 56
139. 96 180.50 RLY 10038 9.07 115
139.96 451.25 583.43 98.28

Xtk 65.64 25.37 9101 100.00
65. 64 50.74 116,96 10114 1007 1.03
65. 64 126.85 19513 102.07

IS {1 .7 30.15 101. 66 99.30
1.7 60.30 133.27 10207 100.30 1.3
.72 150.75 N7 99, 54

MR, 624.78 100.20 7595 100.95

624.78 200. 40 823. 64 99.23  99.45 1.4
624.78 501. 00 1116. 65 98.18

EHR 96.42 45.21 140. 68 97.90
96.42 90.42 186.25 99.35  98.89  0.87
96.42 226.05 321.19 99.43

HEBR 170. 66 70.20 244.92 105.21

170. 66 140.40 311.48 100.30 102.04  2.69
170. 66 351..00 523.83 100. 62

x4 HRPSHMUFEMFPEENELSR (ng/mL)
Tab.4 Results of content determination of eitht chemical compo-

nents in samples (pg/mL)

5 _
AT R A X
20201127 20210129 20210311

FEH 89. 49 93.21 91.27 91.32
S R 129. 90 131.21 128.41  129.84
FRF 69. 98 73.01 71.87 71. 62
PN 3 32.82 31.35 30. 63 31. 60
PS4 35. 86 36. 78 37. 40 36. 68
N BE A, 312.39 313. 12 309.86  311.79
S 48.21 50. 33 49. 67 49. 40
H ¥ 85.33 90. 65 87.43 87. 80

3.2 KA EIERE

AHFFE R UPLC — MS / MS 350 5 95 11 48
FIFP B INEER SRR K R KR
SACTH AH BRR 1Y & 5, 7R PO AR R A b

P AN 2 XA B 4 7 A T, R 37 (1% 3 5
JEE B ], BT[] PR BT K 3 A Ak o i b B A
) 58 A KRB AN T, L e 2 5 K, A TR R i
JEEAE 58 AR 2% B i AN [|] , 580CR H UPLC - MS / MS
] S FLR] s R | VAR S I RE S o B 22 B 4y
3.3 mhiHERE

GBS T HEE - /K TP — BSERELAR (2 mmol /L) |
0. 1% W - WEE . LHE - 7K .0. 1% W IRIE W - &
ST sh AR, & BN A RS RR B , 0B Rl B =R fk
A Py v e 7 3 AE L B R AR R A Y e i
WEE R AR RRIG , BB &9 B 1 [, — &
FRRE b 2RI o o0 B JHL i Ry IR 28 ) Jo 7 FL i 55 F
BAMET By A i gy, TR 1Y A 2 4 e
B B0 e g A (DI A R R 1) 3 B AH e I
T RIS AL A e 07 S 3 B b2 25 A AN TRl Ak
GG RS, B 2R 0. 1% W RIS R — HH e
RS
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