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EHR,ERE  SFELE B BEA LI B

(1. WRAEMNTRERMFS, LKA EMN 256600; 2. WARBEHGRGARAE, LK £E 257400)
BE:BH AR LR HF o R T A5 B A AF 0 S a0k &3 (HPLC) %k ik &34 Venusil MP C#£(250 mm X
4.6 mm,5 um), A H TR - 0.2% s — 2478 (4 0.02 mmol / L T =Rva LE =44, MAE8298 pH £ 3. 8) , B L2l ik A
1.0 mL / min, %0 % K % 227 nm (GR W BR L 4188 ) Ae 256 nm (LA T BR (3 AR W B2 W B AT 220K 0R W IR L Bg & B2 R B2 79 s
MNAEEKFRTE ), EEA30°C,H#HFEZH 10 L ER THRS A ZRELS AL 1.168~116.8 ng/ mL.0. 584 ~58.4 g/ mL,
0.500~50.0 g/ mL.0.274 ~27.4 wg/ mL.0. 152~ 15.2 pg/ mL.0. 136 ~ 13. 6 wg/ mL.0. 142~ 14. 2 pg/ mL 5& B A 5% @ AR &%
* AR (r=0.9998,n=6);MEA 0.18,0.01,0.02,0.07,0.02,0.02,0.03 wg/ mL, &M A4 0.53,0.04,0.05,0.21,0.06,
0.06,0.09 pg/ mL; 4 B B A2 E L X4 R 6 RSD 390 T 2.0%; F ¥ A el & 4 95.75%,95. 21%,95. 67%,94. 04%,
92. 11%,93. 38%,92. 49% ,RSD # 2. 11%,1.98%,1. 82%,1. 80%,2. 56%,2.95%,2. 49%(n = 6) . Z5iE P T ey kM, T4
VST, 45 RO, TR T e )L RGR F e IR T S AP R A A
SRR UG v ROR ;B A B RURAR & A ST
Simultaneous Determination of Multiple Preservatives in Xiaoer Resuqing Oral Liquid by HPLC

CUI Junfeng',WANG Hongming',LI Shouxin’,WANG Hui’,HAO Chengjie’,SUN Hui’
(1. Binzhou Testing Center,Binzhou,Shandong,China  256600; 2. Shandong Fenghuang Pharmaceutical Co. ,Lid. ,Dongying,Shandong,China 257400)

XEHS 1006 — 4931(2024)22 - 0084 — 04

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for simultaneously determining the
contents of multiple preservatives in Xiaoer Resuqing Oral Liquid. Methods The chromatographic column was the Venusil MP C
column (250 mm X 4.6 mm, 5 wm) , the mobile phase was acetonitrile — 0.2% potassium dihydrogen phosphate solution
(containing 0.02 mmol / L ethylenediaminetetraacetic acid disodium salt, adjusted to pH 3.8 by phosphoric acid) with gradient
elution, the flow rate was 1.0 mL / min, the detection wavelengths were 227 nm (benzoic acid, sorbic acid) and 256 nm
(dehydroacetic acid,methyl p — hydroxybenzoate,ethyl p — hydroxybenzoate, propyl p — hydroxybenzoate,butyl p — hydroxybenzoate) ,
the column temperature was 30 “C,and the injection volume was 10 pL.Results The linear ranges of the above seven components
were 1.168 — 116.8 pg / mL,0.584 - 58.4 pg / mL,0.500 - 50.0 pg / mL,0.274 - 27.4 pg / mL,0.152 - 15.2 pg / mL,
0.136 - 13.6 pg / mL,0.142 — 14.2 pe / mL (r = 0.999 8,n = 6) respectively. The limits of detection (LOD) of the above
seven components were 0.18,0.01,0.02,0.07,0.02,0.02,0.03 pg / mL,and the limits of quantification (LOQ) were 0.53,0.04,
0.05,0.21,0.06,0.06,0.09 pg / mL respectively. The RSDs of precision, stability and repeatability tests were all lower than
2.0%. The average recovery rates of the above seven components were 95.75%, 95.21%, 95.67%, 94.04%, 92. 11%, 93. 38%,
92.49%, with the RSDs of 2.11%, 1.98%, 1.82%, 1.80%, 2.56%, 2.95%, 2.49% (n = 6) respectively. Conclusion The
established method is easy,repeatable and accurate,which can be used to determine the content of various preservatives in Xiaoer
Resuqing Oral Liquid.
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R LA TR iR LR R PR 8 F R FH R X R R
R 2L 1 % 0 R R HHY R D T ARG 8 B FH R TR 7 b
77 8 351 i () re IO 235 (HPLC) 16 BB N T

1 UFE5KH

1.1 {238

Agilent — 1260 i =5 %7 %% AH €2 3% 1L ( 3€ [F Agilent
Technologies 28 7] , Bt 77 DAD) ; XSE205DU Y H, F 73 7
R (Fij =t Mettler Toledo 23 Fl , ¥ 4 0. 01 mg) ; Arium
comfort IT % # 4l 7K 4% ( 72 E Sartorius 2 &) ) ; KQ -
500DE % fie 2 Yy ReEicdas i 75 P T vk A (B Ll B A5 (A
HRRAFD .

1.2 iK%

AN LA IR (75 AR —E 250 SR BT A R A
#5439k 221205,221058,220120) 5 it S £ R XS B &
(37 55 00K B oE 9 0 b s, ik 5 S A22070001, 7 &
2 000 wg/ mL) ; A B R XF B (4t 5 O 100419 -
201703, # 1 99. 9%) , LI AL X HR & (4524 190126 -
202102, 51 99. 7%) , XF 2 HE R FR FH G 6 R o (L
100278 — 201906, 75 1 99. 9% ) , X #2 K4 H iR 2. 1
X B & (452 100847 - 202105, & & 100. 0%) , X} #2
FHE R R TN T F R (41452 100444 - 202005, 5 1
99. 9%) , X ¥ HE IR FH IR T i X) B (it 52 110792 -
202204, % 5 99. 8%) , B F [ B 2 R E B AR
Bt s HBE . M35 ok agi 2l , 2k B R — U4 S o Bt
afi, KRB Atk
2 HEEER
2.1 LG

{6 3% 41 : Venusil MP Cp #F (250 mm X 4.6 mm,
5 pwm); FENH : S (A) - 0. 2% BilR S AR L&
0.02 mmol / L & & VU Z, 72 — 4} (EDTA — 2Na) , FH#

A/ mAU 1 A/mAU

R pH 22 3. 8, B) , BAEEPEME (0 ~ 18 min i 18%A , 18 ~
25 min I} 18%A — 45%A, 25~ 60 min I} 45%A —
60%A ) ; JiL ik : 1. 0 mL / min; KK £ 227 nm CEH R |
AR ) F1256 nm (5 28 X ¥ 28 iR IR X 72
SRR Ol 7238 R TN X R R T
fig ) s AL - 30 “C; #EFER . 10 pL.

2.2 A&

TR A X R VS V< 43 S B 3R 7 okt TR O A
KB FRE , B IRl — 50 mL 25 S, i 409% HY B &
(I3 100 W, #5145 kHz) 10 min, 5%, 111 40% H
5 2%, BT, BSR4 6 BE S IE 2 T (R IR L 1L B
iR L 2R SR R R g RS IR O R
X ¥R IR FH RN TiR X P8 i 2 R R T T o VR S 40
1. 168,0. 584,0. 500,0. 274,0. 152,0. 136,0. 142 mg/mL).
%R0, 1,0.5,1.0,2.0,5.0,10. 0 mL & 100 mL %5
I, N 40% W e 75, FE 5T, BAS R ANIR & %) Bt
w1 -Vl

P U R 4 R URE T 1. 0 mL, B 100mL 53
T 2FH BRI 2 Y0, K 10 mL, 3725 S,
JKWE 100 mL 25 5, i 40% W B8 #f O 2 45, 12
51,280. 45 pm TALIEREIE LT , BIAS .

b AR g ot VA R < BT T R0 o 2 R R i (LS
221058, AR A 1. 062 mg/ mL) 1. 0 mL, 5% 6 1}y,
A3 R B AR A T B T A5 0. 5 mL, 4% 46 i
VSR A Tl A, RS
2.3 HEFEERE

ARG E VR 4 a8 i 0 R e 4 A I < B
A% BRI TR IV B VS VORI R AR 3 A TR A 1S
i3 2. 1R OB SR E il s Ak (LR 1) .
S5 S A 550 R VS VRO I T T v (A A TR

A/ mAU

1
400 | 100 500
300 3 2? 4 6 7 400
0 5
200 40 2 300
100 3 20 3 200
‘ \ o ﬂ | Ll 100 1
0 i — t/ min I t/ min 0 A [ min
0 10 20 30 40 50 60 0 10 20 40 50 60 0 10 20 30 40 50 60
A, B,
A/ mAU A/mAU A/ mAU
300
300 1 150
200 200 100 ‘ wl
100 1 100
| 501 | ‘J ‘\ ) 4 6 7
3 A N
(U= — “ by =t/ min 0 t/ min o L‘L’Ai‘v—“ﬂ‘ A L "‘”ﬁj " / min
0 10 20 30 40 50 60 0 10 20 40 50 60 0 10 20 30 40 50 60
B, G,

1 EWE 2. JATH 3. L3R 4. SFRLFE TR VE
AL A, RA BRIV (227,256 nm)

5. ALK TR TEs
B,,B,. 43X &% (227,256 nm)

6. AHEEEFERBE 7. LR T R T A
C,,C,. MmARBEIK 5% (227,256 nm)

B1 sukEeEE

1. Benzoic acid 2. Dehydroacetic acid 3. Sorbic acid 4. Methyl p — hydroxybenzoate 5. Ethyl p — hydroxybenzoate 6. Propyl p — hydroxybenzoate

7. Butyl p - hydroxybenzoate
A, A, Mixed reference solution IV (227,256 nm) B,B,. Test solution (227,256 nm) C,,C,. Test solution spiked with reference solution (227,256 nm)
Fig.1 HPLC chromatograms
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F1 KHEXZ5LOD.LOQEZER MHERYIRIELE R (n=6)

Tab.1 Results of the linear relation test, LOD and LOQ investigation and recovery test (n = 6)

el o =RE R r LB (pg/mL)  LOD(pg/mL)  LOQ(pg/mL) F¥Hei®E(%) RSD(%)
P Y,=38.265X,+1.957  0.9999 1.168~116.8 0.18 0.53 95.75 2.11
oy AL Y,=46.326X,+2.246  0.9998 0.584~58.4 0.01 0. 04 95.21 1.98
WA LB Y,=57.438X,-3.127  0.9998 0.500~50.0 0.02 0.05 95. 67 1.82
At 72 AR BR F By Y, =154.369X,+5.581  0.9999 0.274~27.4 0.07 0.21 94. 04 1.80
REES A ¥ Y, =162.462X,-7.523  0.9999 0.152~15.2 0.02 0. 06 92. 11 2.56
X} R T B A B Y, =148.418X,+6.283  0.9998 0.136~13.6 0.02 0. 06 93.38 2.95
AR R T B Y,=157.515X,-4.547  0.9999 0.142~14.2 0.03 0.09 92.49 2.49

PET AN Y R A5 A R[] O B P 1) 1 2 33 06 5 i s
T VA VRAE 55 TR A ) IR VIV A I € 5 1 TR 4 A
[Fi] % B s () 1 €33 0 2% o3 W 2 B BE R T 1.5, 3
WAL LA LA W8T B AR T 6 500, 5% H DAD Xt 45 1
I3 O I T 22 AN (227,256 nm ) F1 41 106 20 )32 46
DU, &5 5 7 B s 53 04 58 S MRS G 3 5 R IO 1 ) Rt AR
— 3, HIg4E R 11K F 1 000,

MR RFE 2. 200 F RN A X IR W
I - VIgadEa, 4% 2.1 TR g5 5 R A e, A4S Ff
W 1 o R 32 (X, g / mL) R AR bR TR AR (V) Hy
DAL BRI TR AR ENH 25 R W 1,

KPR (LOD) 5 72 F PR (LOQ) #8E K5 2 B B 2. 2371
TR A X G, 40% WIS G R 1
2. VI T g% SRR A, DA EL AR R B 23 S 30 1
10 1 2RI s R BT it e B oA LOD FLOQLZ5 R LK 1.

HE 2% B0 B 2. 2 300 R YR A X BE S T
Fie 2. 1IN €03 S5 % SR RE N A2 6 UK, 10 SR G TR AR
R HR L ALR R R X R R R R
PRI R TR KR FORH R IN TR SR R T
fig W 1 AL RS RSD 43 B A 0.29%, 0.41%, 0. 44%,
0.36%,0. 32%,0. 35%,0. 39% , = WL ZHE 25 B RLIF

FoE PR B 2. 2 00T s A ot A A o, 43
WTEIR TR 0,4,8,12,24,48 hi[ 4% 2. 1 T F (4,3
FAFHEREN E 0 S0 AR L 25 ROR R (LD AL TR A
CTR N FR LI H R HE M L X R R R R R R R
DR ER TN iR O 8 DR R R TR %) U 1D AR RSD 433l
0.67%,0.75%,1.03%,0. 67%,0. 74%,0. 63%,0. 77%,
FH AR S A 2 RS 48 h NIRRT E .

P R (L5 0 221058 )3 &, 446 2. 233
O B A A W, AT 6 0, 4 2. 1 R A %
PRI AE | T s e T AR, SR A7 o 1l G vk 38 1 1 711
1) T ZE R ORH RT3 B i 1. 062 mg / mL, RSD
1. 03% , HABH R AAG R ik R M R AT

JARE TSR 3 < BBORE i (FiE45 2R 221058, 8 H iR 7%
1. 062 mg / mL)0. 5 mL, % 6 4, 43 50Ks 2 AR A X6
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HESRIE £ 0. 5 mL, 4% 2. 2300 T 7 ik il & inbr (i
W3 2. 1IN g A R RE I A |, Je S AR, O
TIFE TSR 25 R 1,
2.4 ZENE

B3 HEAE A, 48 2. 2 700 J7 32 o 28 AR i v VR,
2. VIR Bk A R A, R AR M et B
SRR R A B 1. 067,1. 124, 1. 003 mg / mL,
HARBH R BIARAGH
3 iTig
3.1 WK

K DAD X 7 F B 8§ 77 7E 200 ~ 400 nm 3 K i [
R o), 58 R R R AL AL RR AE 227 nm K
A fe R, 6 A 2 TR % 36 562K R i FR g ) 8 3k
RHR Mg KR FER BRI R AR EOR R T IR ATE
256 nm A0 B RO, B0 $F 12 2 i K TR] s
SE , BIVAE PR UE 25 B3 1Y Je KW 0, A 48 v 1 A R A
BE N T R &
3.2 mhiHERE

HE T HEE - 0. 1% BRI (22:78,V /1 V) LI -
0. 2% W TRV (18:72,V 1 V) . LHE - 0. 02% Wi R &
B (£ 0. 02 mmol / L EDTA — 2Na, BRI pH 2
3.8,18:72,V/ V)7~ R S AHIEA TS B VRN, th TR
L AR I A o L R N A U =3 N
OB EARN KR R M - 0. 029% WilR — A (&
0. 02 mmol / L EDTA — 2Na, F#§ R pH % 3. 8) K ifi ah
FHIEAT B0 BE VR, (i (R L2 F A2, 7 Fb sl g0 i 16 I R
U, 43 B RE GHRR R R B S AR BT B 2R
3.3 REAFEER

HRYEZ 25 AL 5 25 T 20007 T 8 790 ) fi
P A5 4 5 DL B L 70% P L 40% R 75 I
fift , LA S 28 Tk A BUR B3 VA 40% W IEfs b RR % 5%
SRR G 1RO B BT RR 2D 45 K
Sy IC T, BL7 R TRk 1) f il i 22K
3.4 FHiEEM

ST kA R, M RRE PELE, FTHT T
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UPLC - MS / MS 3= BB S 20 MEEBa R
B R SRR B

W' e BmEm e E A0 M AC R, E B

(1. M EEH G RMAERAG, HM HH 550008; 2. BXHHITEFEARAR PO, HM HH  550004;
3. FMERAFAHLEEAAMY IR EAAEREALRE - FMBEAYF A ELLRE, M FH
550004; 4. FMERAFHZRK, 7HM FH  550004)
WE:BR ZIFRY 20 AR AR A BN T T EER B Z TR FEXRA >k ik KRR S0 E % B B
(UPLC - MS/ MS) & & I i F 2 AL B 48, 5 AT 4E A Waters BEH C i (50 mm x 2. 1 mm, 1.7 pm) , & #0484 0. 1% W8 T M -
0.1% FEAAKZE®(5:95,V/ V), A&k H 0.35mL/ min, R HA 45 C,#HHARRHA S pL; KA B R LB T R(ESD, EBFHEXT %
B W m (MRM) , 5k A B R B 3 547 (HCA) % . £ R4 947 (PCA) ik Fe iE SR 3k = ¢ — H) 51 447 (OPLS — DA) x4l e 28 R
R 20wy BT ERECE N 5% TGREME R R, AN A 0.002~0.075 wg/ mL, £ ZFRA 0.004 ~0. 134 pg/ mL;
M EE AR E E X6 RSD ¥ R AT 4.70% , -F ¥ A Af w M E ) 93.20% ~ 107. 80% , RSD 1 0. 80% ~ 3.90% . HCA %
B PCA =3 T4 18 A FH g Sh M AR dh o A 2 255 OPLS — DA 3 f b 45 AR M sk & 5% 52 RUBR . 79 RUBR & RUBR e L R A RUBR |
LR AR AR GBI ETETATHRYTALARERS WS EZMNE, Mk THRSTHEARSRR) £H
I b # A 36 AT
KGR A S RORA G 8 B BRI I RAAER R E AW AR AR R s AL S B X IR A

XEHS 1006 — 4931(2024)22 - 0087 — 08

TEHETH: N B AR R B[ BA A 52021 )— A% 419, AT 4 A4 - GCC[2022)031 — 1, 244F & A4 - CXTD
(2023]019, Z-#+4- 51 #.(2023]006 ] .
FE—EE R, o, Wk, REAM, PR LR, BTRF @A T HRETIER A BHL, (L F154)1037930332@qq. com,
MBEEE T, 8, 00Uk, 4, 338, BT A @ A 2 2 AU AR R BUR B3R, (B 1544 )HUANGY2020@126. com.,
[ BF30 52 /I LR 375 11 IR 37 P 2 R gy s 30 2 P IAHHERS B2 AGHEAGEF] HFERR,
52 2021,40(12):790 - 793.
(1 HM=, Fhs kEE, . DUk opaary  (OVF LI S ERTRICE 6 HIE AT S S
R EI]. TP E,1991,11(6):11 - 12. AATLI]. b E 25 42,2020,29(15) : 84 - 86.
D) ERHAERL . PEAREAE SR (W) M), s, 101 HLE I RF RAGH  HPLC Pl o7 S50 5T 4
W 5 B 2543t peik, 202026 W R E 3 AR AR A2 AR AL e E L] E
(3] #—4, % &, T #,%. Gt e#h - $RFHE Uuizi?;%ifﬁim;i?;@ﬁ%m*m&v+sﬁ
B ok o 7 AR AR P B B B ALK )], SRR AR T AR SR
e B g A[T]. s 54t $,2023,32(5):51 - 55.
A IR 2023,39(5):612 - 617. .
. ‘ ; . . [12] & 4%, £ 3%, I, 5 . a0 méEssEn g b
(4] # A%, AR &, F R . MEKC % F a2 o 25 o iR 4k s .
AP 10 B A Ak A AR (1], o BILAK S 25 % THEAN L EEIESRE 2028001 0
0 (6) - R o [13] BAF , A&%, 0. F80RM &35 %2k Kl )l
2023,40(6):798 - 802. Wbt B 5P 8 A B A A B )], v AR 2R,
(5] &%FE . ORI 2 M R0 A A 4 B0 & A= 1 2 09 BF

2022,39(12):1439 - 1446.
7 [J]. B % &iaE,2023,24(3):319 - 323. [14] B R BAA, SRS HPLC R R R R Lk vidh
(6] B N ,hFH A& % . SERMEERER T D% B PR SE]]. B3 51 R, 2022,30(4):323 - 326.
SR PRFTHBRMNE OMGENSE]] LB FEE, (15] %425 . % 3%.% 3% HPLC ::al il 5 #h45
2022,28(9):26 - 29.

WE A AE]]. P EHBARE,2023,24(1):90 - 95.
[7] 3k &, Pa#L, F9A, % . HPLC - DAD kB 6l € 27

[16] FA M, R JE,FFR . MEKC % B Bl 2 25 o JRog ik
HEH P S HAHEDFo 5 HBRBALI]. F R 25,2022, AL E 10 AFB5 A Atk A 4 (). BRI 2%
2023,40(6):798 — 802.
ek H 392023 - 11 - 30;4& 8] H 1912024 - 06 - 09)

44(2):376 - 380.
(8] % H,3 B AT dr,% HPLC EREMZE 5 k%
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