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BEHH ZIREMNERS DIRR T 4 /R4 W HARAMEHE FE AR Agilent Zorbax SB — Aq C, (250 mm x
4.6 mm,5 pm) A A A TH - 0. 1% = T HesiR ik (B HRM) ik A 1.0 mL/ min, A0k ¥ 53 % 210 nm ( 2 88535 50 |
280 nm (3 5 ) 250 nm(H3E L), AE A 30 C,#HFH S UL ER BB R S BE W ER R 2R ES R
JE2.41~36. 18 pg/ ml.52.81~792. 17 pg/ mL.9.32~139.84 ng/ ml..3.23~48.38 pg/ mL & B N5 & gy @mAReg & X & R4F
(r=0.9996,n=6) ;4 % E AT TLMWXIEL R RSD ¥ T 2.0%(n=6);F ¥ mAf ek &5 5 A 95.57%, 102. 28%,
101. 79%,100. 57% , RSD % %14 2. 42%,2. 89%,2. 51%,3. 40%(n = 9) .3 $LAE Fua b Lik 4 F A 894 F 5 514 0.24~0. 26 mg/ mL,
4.44~4.84mg/mL \1.03~1.09 mg/ mL.0.38~0.41 mg/ mL. 518 &7 FRAFMAR  E LA EREH, T A TR MNE RS2
R s WP D R
RER: AR ETE - ZHE I Bk RS O ROR; R G R R R R AR

Simultaneous Determination of Four Components in Maxing Oral Liquid by HPLC - DAD
ZHAO Junhong',ZHANG Yuqin'® ,XIAO Wenjing' ,WANG Fuyu’,MA Jie'
(1. The General Hospital of Western Theater Command of the PLA,Chengdu,Sichuan 610083 ,China; 2. School of Pharmacy,Chengdu University of
Traditional Chinese Medicine ,Chengdu,Sichuan 611137,China)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination
of four components in Maxing Oral Liquid. Methods The chromatographic column was Agilent Zorbax SB — Aq C,4 column (250 mm X
4.6 mm,5 pm),the mobile phase was acetonitrile — 0. 1% triethylamine phosphate solution (gradient elution) ,the flow rate was
1.0 mL / min,the detection wavelength was set at 210 nm for ephedrine hydrochloride,280 nm for baicalin and phillyrin,and 250 nm
for glycyrrhetinic acid, the column temperature was 30 °C, and the injection volume was 5 plL. Results The linear ranges of
ephedrine hydrochloride, baicalin, salidroside, and glycyrrhetinic acid were 2.41 - 36.18 g / mL,52.81 - 792.17 pg / mL,9.32 -
139.84 wg / mL,and 3.23 — 48.38 pg / mL (r = 0.999 6,n = 6),respectively. The RSDs of precision,stability,and repeatability
test results were all lower than 2.0% (n = 6). The average recoveries of ephedrine hydrochloride, baicalin, phillyrin,and glycyrrhetinic
acid were 95.57%,102.28%,101.79%,and 100.57%, with RSDs of 2.42%,2.89%,2.51%,and 3.40% (n = 9),respectively. The
contents of the above four components in the three batches of samples were 0.24 - 0.26 mg / mL,4.44 - 4.84 mg / mL,
1.03 = 1.09 mg / mL,and 0.38 - 0.41 mg / mL, respectively. Conclusion This method is simple, reproducible, and accurate,
which can be used for the simultaneous determination of four components in Maxing Oral Liquid.

Key words:HPLC — DAD;Maxing Oral Liquid;ephedrine hydrochloride;baicalin; phillyrin; glycyrrhetinic acid;content determination
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HP - 1100 % HPLC 1% ( 3£ [ Agilent 2 &) , it A
DAD) ; XA82 /220 BV HL K (% % Radwag 22 &) , K B
$50.01 mg) .
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{0 3% #E . Agilent Zorbax SB — Aq C g #F (250 mm x
4.6 mm,5 pm) ; FAH A : LG (A) - 0. 1% = LGB
VW (B) , B B YEIRE (0 ~ 5 min [} 100%B, 5 ~ 20 min i
100%B — 85%B, 20 ~ 25 min i} 85%B, 25 ~ 50 min
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30%B, 56 ~ 60 min I 30%B, 60 ~ 61 min i} 30%B —
100%B, 61 ~ 70 min i} 100%B) ; & : 1. 0 mL / min; ¥
DU 4 2 210 nm (R 198 R 25 580) , 280 nm (BT 5 1 | 3% ¥
),250 nm (HFLER ) s #E : 30 °C iz .5 wle
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BT UE AR LT U, SRR, IELUE WL, RIA5 o

IFIE XS HE St TR < 0 i B SRR Bt v A LR L T
IR T R A 3, e I R A O kA
RS
2.3 FiEFERE

LR MRS B 2. 200 R IR X B VAT 4 R B
X HE AT HER T A RS S L, He 20 1R g5 A
PRI E , 1 s ik 18] L 25 R i W e P L A S
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1. Ephedrine hydrochloride (210 nm)

A. Mixed reference solution B. Test solution
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4. Glyceyrrhizic acid (250 nm)

C - F. Negative reference solution (lacking of Roasted Ephedrae,Scutellariae Radix, Forsythiae

Fructus,and Glycyrrhizae Radix et Rhizoma,respectively)

Fig.1 HPLC chromatograms
®1 AEFERER(n=6)

Tab.1 Results of the methodology investigation (n = 6)

‘ i L E % X349 RSD(%) TR R MK IR 4
B =3 75 A2 r .
(pg/mL) e AR wEEE 2% (mg/mL) RSD(%) RSD(%)
HEREA Y=10.2195X-2.3008 0.9999  2.41~36.18 0.35 0.41 0.27 0. 63 1.35
FRIF Y=15.0811X-137.0659 0.9998 52.81~792.17 0. 68 0.25 4.63 0.59 1.24
S OR Y=2.6561X-4.8493 0.9996  9.32~139.84 0.62 0.24 1. 11 0.79 1.78
HER Y=3.0738 X-3.008 1 0.9996  3.23~48.38 0.32 0.20 0.40 0. 80 1.73
®2 mEEKIRELER(n=9)
Tab.2 Results of the recovery test (n = 9)
BA HEAEmg)  MAF(mg  WEE(mg)  WREG) X% RD(%) | RAH HEAE(mg)  mAE(mg)  WMET(mg) EE)  X(%)  RSD(%)
$B A 0.1245 0.0482 0.1689 9.12 #mF 0.5795 0.1865 0.7672 100. 64
FR 0.1245 0.0482 0.1721 98.76 0.5795 0.1865 0.7700 102. 14
0.1245 0.0482 0.1697 93.78 0.5795 0.1865 0.7599 96.73
0.1245 0.1206 0.2396 95.44 0.5795 0.466 1 1.0569 102.42
0.1245 0.1206 0.2392 95. 11 95.51 2.4 0.5795 0.466 1 1.0714 105. 54 101.79  2.51
0.1245 0.1206 0.2403 96. 02 0.5795 0.466 1 1.0452 99.91
0.1245 0.1930 0.3162 99.33 0.5795 0.7458 1.3580 104.38
0.1245 0.1930 0.3092 95.70 0.5795 0.7458 1.3392 101. 86
0.1245 0.1930 0.3056 93.83 0.5795 0.7458 1.3439 102.49
A5 2.3649 1.0562 3.4859 106. 14 EES 0.204 5 0.064 5 0.2713 103.57
2.3649 1.0562 3.4122 99.16 0.2045 0.064 5 0.2632 98.76
2.3649 1.0562 3.3994 97.95 0.2045 0.064 5 0.2662 95. 66
2.3649 2.6406 51341 104. 87 0.204 5 0.1613 0.3738 104.96
2.3649 2.6406 5.1667 106. 10 10228 2.89 0.2045 0.1613 0.3730 104. 46 100.57  3.40
2.3649 2.6406 5.0168 100.43 0.2045 0.1613 0.3603 96.59
2.3649 4.2249 6.709 5 102. 83 0.204 5 0.2580 0.4690 102.52
2.3649 4.2249 6.6403 101.20 0.2045 0.2580 0.4613 99.53
2.3649 4.2249 6.6689 101.87 0.204 5 0.2580 0.4602 99.11
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AR S R AR IR 3
®3 3MERPIMESEENELSER (ng/mL)
Tab.3 Results of the content determination four components in

three batches of samples (mg / mL)

i 2 BR k  a Fx #Eamd HE®
230705 0.26 4.76 1.09 0.39
230801 0.24 4.44 1.03 0.38
230821 0. 24 4.84 1. 06 0.41
X 0.25 4.68 1. 06 0.39
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fep 2 R ELAT AR R P R R 2 sk, R
BEAHOR Sy B B R PR R bR o H R R A
5 8T o SRR AR A AR AR PR B, (H 45 5 R 4 R
S ALAE 5 A ARAE 0 S A AN BRI S 4 R A
(AR AE P B 43115 A 3 R R o8l B LT
H R AR R LAY
3.2 KRR

T3 56 4 il % 25 T K [R] {4 33 A (Phenomenex
Gemini C ¢ #F . Agilent Zorbax SB — Aq Cg#) , Kl 357 £
(200 ~ 400 nm) , JiL s (2 - 0. 1% BEFRIE W . LG -
0. 1% = & e R 5 100 ) o €00 33 g e T 1) 5 g Lo &4 B
{6,4i% #1: A Phenomenex Gemini C g 1 Wi s A h N -
0. 1% — B B v W), 5 TR R B A L B 55 (i
T H R R B 1 o ik iR B 4E, H 2 i 7E 209,278,
279,249 nm P KA F R . S % 2020 4 iR E
2l (—FB) YT SR 18 — 197, Fe 240 o £ R R i
B LS R L R ARG O K 4 Bk 210,
280,280,250 nm, #ESE 2. 100 F (A5
3.3 AEEFEM

AR5 H ST 1 IR TR | S M 2 R
By, o] T R I S SRR A 1 IR 4 b a0l 5
5% Lk
(1] PR EREWREFDAR . FEARMKE E S5 H

B (F—H)IM]. T AREEERAE,2015:86 - 87.
[2] ZHAR K Z,HER, 5 LC-MS/MS % F &2 kS
O R P AAY R[], ek 255 ,2022,34(9) 146 - 50.

(3] @ rm, itAmik . SRCRAD & EN RS 2 IRR P %R
Ak g ey E (1], Bk 2h5,2010,22(5):75 - 76.

(4] 3RHHT,3F 2L, RibE . S04 &35 F 0 2 K E o IRk
o 3k B R E R B B R R R AT R RRAE,
2015,33(5) :445 - 447.

(5] & #, %0508, 52,5 . HPLC &0 2 k4 v Rk 3%
BR R A BB E A 22 ()], o dr 2 & ,2014,
34(1):190 - 192.

(6] & #, x5 [a, 52,5 . HPLC &0 2 k& v IRk b %
SFgeEE[)]). MARE S FFIR,2013,29(1):57 - 59.

[7] 42 %, kiR, M3, 5  HPLC B oal 2 R 3Egsmi b
o9 4 AR []]. e h g4 % ,2023,38(3):319 - 322.

(8] 4 #h, FREZ IHW . S RMEEZR TN KT
BRRAF 3A R4 Z[)]. FEHIL,2024,33(20):
91 - 95.

[9] ZHENG QG, MU XY, PAN SB, et al. Ephedrae herba: A com-
prehensive review of its traditional uses, phytochemistry, phar-
macology, and toxicology [J]. J Ethnopharmacol, 2023, 307:
116153.

[10] ®4ade, 45 & Ao, RAEHS , 45F . ARF 0910 52 R 4 A 2 3L
YA e R AFAEL)]. P E P % & E,2022,47(13):
3409 - 3424.

[11] FA%, BRAT, R 00,5 . FRF RS RN FR
TR RRE[)]. 7P EH R FIR,2024,26(4):
88 - 96.

[12] £ %, 5 % kR, 5§ . EaFRosrsEhER
8 RATATRIE[T]. P 2H4+,2023,46(1):242 - 251.
[13] Z4m, vt Be X, BE gL . HPLC — MS/ MS | 52 i 31 & % 3
BEH AFTELER MR & AMEEE B - D W A4 Eme

&[] FR¥ENAREE,2019,33(12):75-77.

[14] £FF , =44 ,F F.,. 5. HERELAGEREAR
EHE oA (T F B ks A4 E,2022,28(14)
270 - 282.

[15] B A, F 4, A4k, 5 . sudert HPLC 442 B 3551 2
B EZR A E]] PRI H,2019,21(11):
1519 - 1523.

[16] RAT, & XK. LnEZmERFIEHNAR[T]. LEFEY
2 %,2020,54(4):97 - 101.

[17] BR%BAER S . PHEAREFEGR(—F)[M]. Lx:
P E E 25 A3 AR, 202089 - 334,

(18] HEme &, ¥rdulip , LW, 5 . 2845 LA pEfHRY
RGN TR FAFBNALR K] PEE%
I g4 &,2022,28(11):1 - 7.

[19] 3@ &, % X, Z4K,% HPLC Ratm e L5 E45mE
BRTAFHZI RS EEL] £S5 H5%,2018,20(5):
355 - 358.

(i H 191:2025 - 02 — 134818 H #1:2025 - 11 - 07)

107



