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Simultaneous Analysis of Cold Medicine Component
by High-Performance Liquid Chromatography(HPLC)
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oF B A okl FAAEE 93 712AEA, HPLCE ol&ste] 74719k 4714 F8 AEQ ofA|Eoly
3 (Acetaminophen), 7}#¢1(Caffeine), W¥ 3te}ul(Methly paraben), =23 s}e2}l(Propyl paraben)S 54
ATk AlEE 7H Aie AAT ¥ AR EIHIHPLCO)E AHEste] FRHEA sk 7]k
2 ddE C18 ZH I o5 o R ol EYE™(Acetonitrile) ¥ FF4(H0)S AHE3lH o, ofoliielE 7|H
(Isocratic Elution)S AM&-3tdth 7A%7]= PDA % UV detector® AM&3t9om, 42 1.0mL/min, 553+
10uL, Zge o 2%+ 35T, 34 270nmollA Faskdth. A48 A3 Resolution®] Fhol Z42; 4.983, 1.596,
5519, 1.6782.2 Rs >1.5 o]+ e Aoy F~3tal Symmetry factor gt 1.056, 1.069, 1.032, 1.1332.&
ARl AS 2t e & AP RE FFAEY HEA e R > 09995 T 099998 Ve 9523 H
A4S YeEdeh =3 H4E3A(Llimit of detection) ¢@F A #3A|(Limit of quantification) 22 0.0118 ~
1.5973mg/mL % 0.0353 ~ 4.7919ug/mL, 3|58 79.6% ~ 1205%= A A & 4t 2 AT ZAye AF
Aoz S153 A7IeF ARl A BAgAl g% 497 284ds BoFalnh

F90] ;. ol Ectu = FiHQ stebdl, nASAA AR E DY, FA A

Abstract In this study, for the purpose of standardized quality control of a cold medicine, we simultaneous
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analyzed four main chemical components of a cold medicine: acetaminophen, caffeine, methyl paraben, and
propyl paraben. The sample was subjected to quantitative analysis using high performance liquid chromatography
(HPLC), after pretreatment of four components. The experiment was carried out by using Isocratic elution at
wavelength of 270nm. Acetonitrile and water (H,O) were used as a mobile phase at a flow rate of 1.0mL/min
in a commercial C18 reversed-phase column. A volume of 10ulL cold medicine were injected into the column
with column oven temperature at 35C. As a result of the experiment, the values of Resolution were 4.983,
1.596, 5.519, and 1.678 respectively-well over Rs >1.5, which indicates that the separation of four components
were efficient. In addition, value of symmetry factor of the components was 1.056, 1.069, 1.032, and 1.133
respectively, to show its symmetrical stability. The calibration curve of all four components exhibits good
linearity with R* >0.9995 to 0.9999. Furthermore, the limit of detection(LOD) were between 0.0118 to 1.5973
mg/mL, while the limit of quantification (LOQ) were between 0.0353 to 4.7919 pg/mL with the recovery rate
of 79.6% ~ 120.5%. The results of this study showed an efficient quality evaluation of a simultaneous analysis

method for cold medicine components.
Key words : Acetaminophen, Caffeine, Paraben, HPLC, Simultaneous Analysis

=39, Setietal AaAstetE e gatabyg (A1AA)  Received: October 6, 2023 / Revised: October 22, 2023
xeE 3] 9, ghebostar 2l shehgstat St (Fhe A AL Accepted: November 10, 2023

w39l Shelstal A A A skeEstyl wa (WA A A} s#xxCorresponding Author: jhsim@halla.ac.kr
Hardd: 20239 109 6%, FAgs Y 20239 109 22 Dept. of Advanced Materials and Chemical Engineering
AANEAHL: 20239 1€ 109 Halla University, Korea

- 867 -



Simultaneous Analysis of Cold Medicine Component by High—Performance Liquid Chromatography(HPLC)

1l %}
ki3 %*MW Alzkete] Jab g HEA BE O =
E 3, I, HE S B S0 vl =
ok olm) F7]ekS Sl Bl AdElete] H8gtowA
= A satA il

%0,
o ©
=)
4
oy

(HPLC)7} o]4-5

71eke B,
Ad 2 A& 59 5%% vUehle AEE0] A1ed
t}. £33 Syl dAmjEE gk F2 éﬁ%;i,
PARNCR

(Acetaminophen) S %o ¢h-3}aL ,\)\‘:}[3].
SHAIYE ol Eofu] e oJALe] AR glo] vl
o

tH2l.

rﬁ K
o o
‘?[_l‘
o2
o
o
>
v}
=

s E?Ef‘ﬁo A A El (American  Association  of
Poison Control Centers)E 2011 918 EZ Sa) A&£o]
WE 7l FEFE S 1237 W 5 308%7F oMHE
AE5ARoH, 1,158 2] Aty ﬂz}
e AA ] ofMEotu] el ot
$7F 11.2%2} ®askar JTHsl.

3 A 140ug/kg ©1/de] elrEotn] il B&
ZrllA tjAREESl N-acetylp
-benzoquinone imine(NAPQDd oJ&f 7+ 7]% o]
wAE = A6l

gk 7)ok st dREe] e okl 7t

HA(Caffeine) & Tt A5 5 shtold, ¢Hl27]

il

[e]
d AeE

g w4 slaele] ShwshA Rulsle] me)
&, AA7) 5ol B4l ek, o2 oAls] ¢
o sl eAE Aga Aol 1 SRS @

o, 7hEele WA} gl Aol Ao 1207178C
oA ke, AAH R Aol Auglo
A, 3 Bel gREoigls el

ATL BT 01~ 02 AH A AR E, ¥=o|

1% éo j_ HX}- X}-oﬂ
°

2 59 THH9 Sl Ueh A, 10g o4 4%
% 79 Bl B, 7 Fo] 24
] =

o}
BE 4301 ]51 itk oA B A EAS Ut
2)a1, AAZoH, pHe} @Azt 953 8314 by
& k3 glo) |k BERE AMEEITI]

gehile p-ste] =5 A Hp-hydroxybenzoic
acid)®] dZo2eE FAHH, wEahil(Methyl

paraben), 2 u}2lul(Ethyl paraben), ZZZuteldl
(Propyl paraben), -2 32}l (Buthyl paraben) 5%
sl dielule ol B8k uhg-S WA It ol

Aol ﬂ%fﬂwb AekA B A2 (MSDS) H315, H317,
H319, H335 502 ¥/F5HY & &4 oAy H
49 EE © ‘”Eﬂéﬂé do7 7% ok T3

g 9ot
bl v ZEEA g AR Eitsol, 322
ol Al 9 E
[10]. shebals, Qe
540201%[11 12],
AAAR 71 PR FA EAe] daol
A7),
& AT AzvEagy 2
71oe] Fa 7HA] s 5A4st
o

Phgoms e A4 =

o

BoA3eE AdEn e @Arge Fo ARS
HPLC-PDA Al2=glo 2 HBAgle] 7} /\]g:; =
7o} M F-EA)7HRetention time, RT)S -

Aol AHEE F2 AE-S Fig. 190 ‘%E‘rlﬂ‘”ﬂr

21 A 2 AE

Aok F8 AR olAEoH] =M (Acet
—aminophen, AA), 7}¥Q1( Caffeine, CA) =€ I}ehdl
(Methyl paraben, MP), == s}2bull(Propyl paraben,
PP)& Sigma-Aldrich(USA) A} A& ARE3FSIT) o]
FHoR ARRH ol EYE™ (Acetonitrile, ACN), %

- 868 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 9, No. 6, pp.867—873, November 30, 2023, pISSN 2384—-0358, elSSN 2384—0366

Fr(H20),  "WESMeOH)2  Daejung(korea)AH]
HPLC Grade Al#& AREsIATE 7710k Al <
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Figure 1. Chemical structure of the components in the cold
medicine. 1) Acetaminophen 2) Caffeine 3) Methyl pareben
4) Propyl paraben
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Figure 2. Schematic diagram of standard solution
process.
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Figure 3. Wavelength measurement results of each cold
medicine components by PDA. 1) Acetaminophen 2)
Caffeine 3) Methyl paraben 4) Propyl paraben
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Figure 4. Chromatogram of Simultaneous analysis result.
1) Commercial Cold Medicine 2) Standard Solution.

Mg el Al goloke BA 2
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W10k Az EFEgel 2
UL EE REE
7 e ©) BAge] JER Peake] RTE AA
2.9 min, CA 3.6 min, MP 4.8 min, PP 8 min, & 7
ZFo] Al 7okl $A BAEow AR %
T Mo 7} AR Pegks FU3F A 8AS Folsly
ok 28 Axh= Fig. 400 VeRRI
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2 1o ZHaA vebds Elak3] oH, Peak
Aoz wad 4= gl 43 23
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Table 1. Result of Qualitative analysis
Component RT(min) Rs Sy;zzrtl(e;ry
AA 29 4983 1.056
CA 36 1.5% 1.069
MP 48 5519 1.032
PP 80 1678 1.133
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Table. 2 The results of precision for 4 components (Repeatability)

Component | XA 100 | 2000 | 399 | Average) sD Rspeg | Aeeptance
80 796 7938 794 796 522089 176
AA 100 1008 9.7 938 1001 37127 078 NLT 202%
120 1198 1201 1202 120 53363 083
80 79.1 798 802 797 136067 117
CA 100 938 1002 1001 100 569.97 034 NLT 20%
120 1201 1204 1196 120 101669 039
80 808 801 802 804 54893 062
MP 100 1002 99 1001 1001 1064.28 0.0 NLT 20%
120 1207 1198 1201 1202 49308 023
80 80.1 799 80.1 80 R25 051
PP 100 1001 1002 97 100 8089 029 NLT 2.0%
120 1210 1201 1205 1205 1575 036
32 #4899 A5 A (EFE)e ol AlE AR TEE &
BA el A% Bdo] wxel gk AAdel B IAE AXARS EF F B4 B9 FUh @ A%
A& HERS gelshr] f1e A4 *é% ARG 2 AR F2 lshs WMo, 47] 2529 2ol =
A4 (Linearity) & A7) 2516014 #1%8 21719k AL A% 3714 FEolA 33 wHE ZA4sle] Fro fg
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B 24357 Peak WANS Tale] ] w(x)9b  CA, MP, PP7} 42 796% ~ 1205%9] =& 348S
Peak WAH|(y)oll tigt AZA (Cailbration curve)S 7+ HERO] $2 FEAS gRlskAdth
stal, Ao zNE AXgel ¥4 (Correlation AU 7] 2533 2ol Axe 3FH 74 vk
cofficient, R2)E AXkste] 21gk Axk R2 go] BF (30, 45, 60ug/mbell thal 33] nhs fAste] 7} Frme]
0999 oo = 7 o ANAo] faste Folatyl el dis ddl FEEARSD)E T A3t 887
HFig. 5). F(RSD < 20)& wEatdih. A8 A¥= Table. 201
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Figure 5. Linearity of the simultaneous analysis

1) AA 2) CA 3) MP 4) PP
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E 3. LOD, LOQ, A&AH= Zat
Table 3. Result of LOD, LOQ, and R?

Conc. LOD LOQ 5

Component | | (/) | (mgm) | R
) Lol | 3780

AA 5 166 | 4z | 099%
) 15973 | 47919
) 005 | 01277

cA 5 0001 | 02405 | 0999
) 0126 | 03678
) 00319 | 00958

MP 5 00502 | 01506 | 09997
60 0.0716 0.2149
) 0018 | 00353

pp 5 00121 | 0% | 0994
) 0015 | 00473
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