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Simultaneous determination of sixteen components in Langin oral solution by LC-MS/MS
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Abstract Objective To develop a simple, rapid and sensitive method for the determination of sixteen compounds in Langin oral so-
lution.Methods  The method was LC-MS/MS. The analysis was performed on Fortis Xi C (100 mmx2.1 mm, 1.7 pm) column with
0.1% formic acid-water and acetonitrile as mobile phase at a rate of 0.3 mL/min. The column temperature was set at 40 ‘C and the injec-
tion volume was 2 wL. Ectrospray ionization(ESI) interface and multiple reaction monitoring(MRM) were used.Results ~ All calibration
curves of sixteen components(wogonoside, baicalin, isovitexin, geniposide, palmatine, phellodendrine, magnoflorine, berberine, guano-
sine, wogonin, baicalein, adenosine, cytidine, epigoitrin, shanzhiside, chlorogenic acid) were linear (>0.999 0) over the tested ranges.
The repeatability, precision and stability with RSD<2.5%. The average recoveries (n=9) ranged from 91.7% to 108.3% with RSD<
3.5%. The results of the sixteen compounds of samples all met the requirements of the national standards, but the content of the sixteen
components between batches varied greatly.Conclution The established LC-MS/MS method is convenient, reliable, with good selec-
tivity and high sensitivity, which can be used for the quality control of Langin oral solution.
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UPLC-MS/MS ACQUITY UPLC F1 XevoTQ-S Mi-
cro — HL PUAR AT 3% ( € B Waters 23 A ) ; XPRIO
U R (B MR A 7DD .

DB A X IR (45 wkq22022807,
98%) . T & 11 X 1R & (Hit 5 wkq22010409, &
98%) . S 4E IR 6 B (diE 5 wkq22051104, &
98%) M F 1 XF B & (Hit 5 wkq22011304, 7%
98%) . I Hy 7T X% M i (it 5 wkq22070507, %
98% ) kR FE FAHEOT HE i (L5 wkq22022407, 7%
98%) A == AL BT BE & (HE 5 wkq21083001, 7%
98% ) \ER R /INBERROGT HE i (L5 wkq22010610, 75
97.8%) . & H Xt B (4t 5 wkq21042810, &
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21 BIEEH A% N FortisXi C 4 (100 mmx
2.1 mm, 1.7 um) ; J3IAHA 0.1% H FRIKF W (A) -4
i (B) , 6 7 Yk i (0~2 min, 95%A 3 2~5 min, 92%—
85% A; 5~7 min, 85%—70% A; 7~10 min, 70%—>
65% A;10~11 min, 65%—60% A;11~12 min, 60%—
30% A; 12~13 min, 30%—5% A; 13~15 min, 5% A;
15~15.1 min, 5%—95% A;15.1~18 min,95% A) ; i
. 0.3 mL/min; M : 40 °C; B iz 4705 [A] 18 min; UF
FER 2 plo

22 JRIBEMG A A AR (600L/M) s B
HE R 2.5 kV (IE & F1810) F1 2.0 kV (71 5 7))
BT UR  ESTUR 5 B 5 B « 150 °C 25 R LB
550 “Co Z R N KGI (MRM) 7 s T8 A i o
TR 1.

R TR 16 AL AP B T A
TET el BEfERE BB

ez BT m/z e BN BN %
I 461.2 285.1 56 16 +
AT 447.1 271.1 52 18 +
SR 433.1 283.2 34 26 +
Be¥H 389.0 209.0 40 10 +
M 5yT 352.1 337.1 50 18 +
iyl 342.2 192.1 32 44 +
VNSV 342.1 265.2 30 22 +
INBE 336.1 321.1 24 18 +
54 285.1 112.0 2 18 +
WHE R 285.0 270.1 62 16 +
WAHR 271.2 122.9 30 35 +
fiRty 268.1 136.0 28 16 +
JioNES 224.0 111.9 20 10 +
FEE 129.9 95.9 20 6 +
LI 391.2 167.0 66 15 -
SR 353.1 191.1 40 14 -

Bl A 2= AR H ANV L S ISR B R R
T R L LT RN 2 Ji 2 6 B
JH FR B fide , T R B2 43 53] R 0.512,0.563, 0.576,
0.596, 0.580, 0.592, 0.537, 0.526, 0.539, 0.521,
0.537,0.536,0.528,0.567, 0.586,0.526 g/L 1) 2i—Ji§;
3 %F BESL A A U . R % L 16 b B — 0 B L A A
T D0 R G RO S M S & N 11 < A =
BT CE AR AR 2 AR DN BRI B
ROEASR R O RS L sk R
e BE 4y 9 A 51.20, 157.6, 0.144 0, 447.0, 0.812 0,
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8.288, 7.518, 7.364, 0.970, 7.294, 7.518, 7.504,
1.056,7.938,8.204, 7.364 mg/L A IR & XF B8 & 4iF 45
B -
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521080331)3 mL & T 100 mL &+, FH v i
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TRA XTI R B A NMR (S . 255 5
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[ J3E T ) R U T, R I 2 o LAXS R VR JE ()
SR AL R, X A A TRTRR (y) S R A A, 0 LA T 4R
P30T, 452, 45 RE0, 16 Mtk &Y
TE4 B VR BB B 2 RIS R . kel
FRAIE SRS AT LA A R U3

27 NSBRFEIRI  BC2.570 FIR AN S
WHERE ST LA 6 K, TR 2 L, IE SR T AR,
ERDE BT EEAT IR AT T
BB AR B0 NEER S SR A
R L R AERE L LR Ak S5 R I 1 AR
RSD 43 51 4 2.31%, 1.62%, 1.95%, 1.86%, 1.43%,

1.06%,2 .08%,1.22%,1.99% ,1.32%,1.09%,1.12%,
2.11%,1.52%,1.95% ,1.36% . %45 F WA 25 A 5
[E5/5aN

2.8 FEMIRIE 247N )5k AR i
W, F0,4,8,12,24 h b AL 2 wWLi5E . AN
WOEAT VEOST AR AT B ST E A
B AR LR ANEE ST DU SR SR R
T RAKT LAE T ISR IR R B Y RSD 43
Wk 1.41%, 1.87%, 1.56%, 1.06%, 1.08%, 0.99%,
2.08%,1.67%,1.34%,1.04%,1.09%,1.29%,2.07%,
1.25%,1.97%, 1.26% ., 3¢ B4t it 45 R = T e
24 h &g .

29 FEEMIRE 247 F EEAT R 64
P, IR RE T TS DU A B
AR R A T CE AR A 22
INEER S SR CEAS R R O R
WA | AR R 2% R T 1 i 43 il o 0.348,
1.054, 0.004, 3.014, 0.008, 0.066, 0.056, 0.054,
0.007,0.060,0.057,0.053,0.009, 0.053, 0.066, 0.059
g/L., RSD 4% %l & 2.03%, 1.89%, 1.93%, 2.06%,
1.83%,1.96%,2.08%,1.83%,1.28%,2.34%,1.39%),
2.26%,2.28%,1.73%,1.57%,1.93%., FWITEHE
PER A,

2.10 mEEEEIRIE RS Uit 0.75
mL % 50 mL &), H RS AR 0T R R 20, 4y
A 2 0 “2.37 TR AR A X BE A 6% 4 A TR 2.5
5.7.5 mL, I F s e 2 20 5, 250, Bl A rh s
SRR BN R AT 34y, Ak o4y HEREI E
AIAT, I SR TR, TR AR IR 16 BT 1 AR

|2 WS TR 16 AL S WA 1A J7 i R OC AR B LR

&Y [l )4 7 A/ (mg/L) r{H G PR/ (mg/L) 72 R/ (mg/L)
RS AY 9=322 592.00x+46 691.30 1.024 0~51.200 0 0.999 1 0.000 3 0.000 9
piecath 9=349 712.00x+171 562.00 3.152 8~157.640 0 0.999 6 0.000 5 0.001 5
SRR 9 =119.00x-49.82 0.002 9~0.144 0 0.999 2 0.001 0 0.003 0
EANED 9 =365 281.00x+254 639.00 8.940 0~447.000 0 0.999 3 0.000 1 0.000 3
ey 9 =4041.53x-902.38 0.016 2~0.812 0 0.999 4 0.000 2 0.006 0
BRI 9=58 136.60x+23 835.30 0.165 8~8.288 0 0.999 0 0.000 3 0.000 9
A EAET § =3 2735.60x+8 470.22 0.150 4~7.518 0 0.999 2 0.000 9 0.002 7
/INEETR § =37 504.30x+5 408.33 0.147 3~7.364 0 0.999 5 0.000 6 0.001 8
BF 9 =5 874.10x-336.20 0.019 4~0.970 2 0.999 3 0.002 0 0.006 0
WHEER § =37 734.00x+9 161.42 0.145 9~7.294 0 0.999 1 0.000 5 0.0015
WA R 9=9 067.14x+355.05 0.150 4~7.518 0 0.999 4 0.001 0 0.003 0
JiAt 9=97 043.00x+36 922.50 0.150 1~7.504 0 0.999 1 0.000 2 0.000 6
i 9=11 903.50x—744.93 0.021 1~1.056 0 0.999 5 0.003 0 0.009 0
FEUAR ¢ =3 803.00x+565.38 0.158 8~7.938 0 0.999 2 0.000 7 0.001 4
g 9=130.76x-3.21 0.164 1~8.204 0 0.999 1 0.000 4 0.001 2
LIE R §=1724.51x+171.85 0.147 3~7.364 0 0.999 2 0.000 9 0.002 7
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3.1 FENEBGERE KA 7K 0.1% W R T
¥ .0.01 mol/LL I 1 B P VL , BRI oA Bt Y
R , 25 A5 3 BAT By i 7
AHAHILE T QI A AW IR R4
N AL EYEIE b o I A T B AR
RERSTE 18 min J3 BEASG U2 16 Ff ke o , AAG ISR 2.
EPEE
32 BIEFAERE B0 LR E Y
] A0, P e B R L . (i TR 8 2
RO G FE AT I R o O T 3R ROR 3K
AT /N N AR FIUREAR A 8 w8 T (0 5 A, 7 DRAIEAT 2%
3 S B[R] IR R 4 Je o e v ] o FRATTEEER T Fortis
Xi C # (100 mmx2.1 mm, 1.7 pm) ., Kromasil C F¥

(100 mmx2.1 mm, 1.7 pm) 1 WatersBEH C,,#F (100
mmx2.1 mm, 1.7 wm) , AP R A B B
BRI U] 3 SR A MRS Gy Ry 1 R DI
FAGE— , FATIR LS T Fortis Xi €, #E (100 mmx
2.1 mm,1.7 Mm)o

33 RiBSFHME EFE 2RIt s
T 53 B FL P Al 43, ARLARR T i e I 0 S o
ST, LA H RS I R 7 T B 7T 2k
T SN A H BR SRR, ST o 1 B R, SO0 LU
ZR R R AR 1 B R AT E AT

34 BRI EZRMEESRAE T &
AT 2.50 o/ L, AN ZE KA 5 R 7T
BIRHEREOR . Ak, iR I R AT A % 1
IR AE 1 B AT B A AR L AR T
H AR R B A P B A DO AT AT B
X E R R AT R B . AR B
T S AN & i Ak, HL Y JC 58 A b, 3 i
HPLC JC i % H AT R, 76 8 2 11 IR i B AT
FEARIE AR R BUXS TS 7T (9 1 40T, PR, AR 5
50 T T e D T v B DN S 1T R
R B S0 % W A 11 IR AR ) T 4 ol T 5 B AT
TR S AH A 25 SRR AR A S, 16 Fi 4k 1

F3 OEE R 16 FaL By DGR IR TGS R (n=9)

wEY Frini AR/ wg S g i RSD/% & P e AR WA P RSD/%
/pg /% H/pg ng ng /%

LA 259.80 128.00 388.00  100.2 1.6 517 5.16 243 7.79 108.2 3.1
256.00 51640  100.2 2.4 4.85 10.06 100.8 22
384.00 644.90 1003 3.4 7.28 12.94 106.9 2.3
LRt 792.00 394.10 1187.20  100.3 2.6 DA 43.24 18.24 62.11 103.4 2.0
788.20 158320  100.4 2.1 36.47 78.02 95.4 1.8
1182.30 1972.30 99.8 32 54.70 97.16 98.6 2.3
ST 0.98 0.36 137 1083 0.9 W E 40.26 18.80 59.62 103.0 2.8
0.72 171 1014 0.7 37.59 78.09 100.7 32
1.08 2.07 1009 2.6 56.38 98.20 102.8 0.9
Be ¥ 224120 11175 3359.6 100.1 2.9 ity 42.12 18.76 62.02 106.1 2.2
2235 4492.0 100.7 2.3 37.52 80.05 101.1 3.0
33525 5653.0 101.8 2.8 56.28 96.25 96.2 0.9
W 4.98 2.03 7.03 1010 2.0 JioNES 5.92 2.64 8.72 106.1 2.9
4.06 9.05  100.2 0.9 5.28 11.30 101.9 2.6
6.09 11.09  100.3 0.7 7.92 13.20 91.9 0.8
Civislt 49.83 20.72 70.12 97.9 0.7 FkE 40.10 19.84 59.60 98.3 2.5
41.44 9234 102.6 2.1 39.70 76.99 92.9 2.5
62.16 116,55  107.3 3.1 59.54 99.92 100.5 2.3
A 2E A 40.12 18.80 5920 101.5 2.8 ILPEH 4870 20.51 69.36 100.7 0.5
37.60 75.09 93.0 3.1 41.02 89.65 99.8 2.2
56.40 97.14  101.1 0.8 61.53  110.65  100.7 0.7
/INEER, 4122 18.41 60.13 102.7 0.9 I 42.96 18.41 62.37 105.4 2.5
36.82 76.54 95.9 15 36.82 76.73 91.7 2.9
55.23 97.08  101.1 1.6 55.23 98.12 99.9 2.6
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R4 FESIELEF (=5, g/L)

&Y 1521080331 1521011032 iS5 21081081 521081182 521071821 RSD/%
BHE AT 0.346 0.350 0.343 0.452 0.248 20.8
ot 1.056 2.060 2.062 1.052 3.042 44.9
SRR 0.001 0.002 0.004 0.001 0.003 59.3
Be ¥ 2.988 5.089 3.670 4.109 3.206 21.9
ELyT 0.006 0.010 0.005 0.006 0.011 35.6
LGEIT 0.066 0.090 0.032 0.080 0.041 40.2
A EAET 0.053 0.099 0.060 0.071 0.035 37.3
/NBER 0.055 0.062 0.081 0.043 0.097 31.7
54 0.007 0.008 0.010 0.006 0.005 26.7
WEEER 0.058 0.063 0.074 0.080 0.064 13.2
WHER 0.054 0.099 0.040 0.086 0.068 34.2
Jitr 0.056 0.062 0.030 0.074 0.082 32.9
JiiONER 0.008 0.010 0.009 0.011 0.007 17.6
FEUAR 0.053 0.076 0.028 0.077 0.089 375
g 0.065 0.072 0.056 0.090 0.049 23.8
SRR 0.057 0.064 0.086 0.065 0.045 23.6
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e T X 5 T IR R AT e P, DRI, R A
MR AT Z2 B 00 i o M o b B

5% Lk

(1] 2= FE R i i 25T [T ). i T v B 2 K4,
2021,37(4):481-484.

(2] S, BHE S 5 ST e 8RS AR Y% 0
IR ot B AR ERE ST (D], s rp 2 25 7% 3, 2019, 34(5) £ 2094-
2100.

(3] BRME, sRAA , S0 XK i sSOBOR o 3 30k [A] eoil 2  % 11
R T 5 A Ak A A 1 i [T, v g 244, 2018, 16 (10) -
1430-1433.

(4]  Phae, JKBL 2205 25 HPLC P KA 2 1550 1 IR 4 Ff
BT i [T ). B A 22424, 2017,33(2) : 165-167, 182.
(5] kFHPE, S, T g, 45 LC-MS/MS R IR 5 5 %5 11 IR
6 Rk A= A 1 B i [ ] AR 254 ,2019,36(23) :

2899-2902.

(6] ZRIE AHARLL VFEUE 55 WK H R b 4 FhpT R 4 2 I
UPLC-MS-MS 7& W5 [J]. B 2 [ B2 [ 2, 2017, 28 (7) = 1602-
1604.

[7] F#EELL, St VF2E05, 45  UPLC-MS/MS 32 [F] B 52 i 2 11 IR
WP A R R S (T ] A b A, 2017, 37

(12):2167-2172.

(8] ML, T, MR, 55 IR B A IR A LC-MS G B A i AR
ARSI 2, 2015,13(11) :1168-1171.

(9] BXHafE, XK, k=0, %5 . 3L T HPLC-Q-TOF-MS £ A (1 H
AL AT A L) ] RS, 2016,47(12) :2061-2068.

[10] sKETe, ERA i £, 5 R R 0000 K25 BAE TR
PERELY]. bt BE 25 R4, 2015,29(3) 1 99-102

[11] 2o, B2 B, 55 5O vl e e rh 4t SRR
)] ZE T ETZRE, 2020,41(6) :67-69.

[12] LONG J, SONG J, ZHONG L, et al. Palmatine: a review of its
pharmacology, toxicity and pharmacokinetics [J]. Biochimie,
2019, 162: 176-184.

[13] KIM J, QUANG THA, SHIN YK, et al. Antifungal activity of
magnoflorine against Candida strains [J]. World J Microbiol Bio-
technol, 2018, 34(11): 167.

[14] CAIZ, FENG Y, LIC, et al. Magnoflorine with hyaluronic acid
gel promotes subchondral bone regeneration and attenuates carti-
lage degeneration in early osteoarthritis [J]. Bone, 2018, 116:
266-278.

[15] L3, ko, BLAEE , 45 . BORAAT S80M 23 #Y 29 BRAT FIBIF 5 2 Jié
[J] TR PR 2, 2022,54(4) : 77-81.

[16] WANG HM, HU WD, WANG HD, et al. Comprehensive multi-
component characterization and fingerprinting analysis of lanqin
oral liquid by ultra-high-performance liquid chromatography cou-
pled with ion mobility-quadrupole time-of-flight mass spectrometry
[J1.J Sep Sci, 2021, 44(22): 4111-4122.

(Wcks F 497:2022-10-23, f& ] F 451:2022-12-09)



