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Analysis of HPLC with Chlorphenesin
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ABSTRACT

A common cosmetic preservative, chlorphenesin (CPN), was enzymatically modified by galactosylation to improve its physical
and chemical properties. In the present study, CPN and CPN galactosidase completed a 48-hour reaction. Thin-layer
chromatography (TLC) was first used to monitor the galactosylation process. The new product was further analyzed by using
high-performance liquid chromatography (HPLC). The HPLC chromatogram for standard CPN showed a much longer retention
time (RT), whereas CPN-gal eluted earlier, due to increased polarity and galactose conjugation. The difference in retention period
between CPN and CPN-gal confirms the successful enzymatic galactosylation. Overall, on the basis of results CPN-gal

preservatives might be suitable alternate for safer cosmetic uses.
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Atk E3] 14% AA =0 EIHIHPLC)E F2H)
Ao AR A7 £l 785k, 71E =2 (standard) 7
HEE EZ(modified compounds)S W dh= © #ZHaw
EAoltt. Ao g o] AFA FERAULLS E4AE
ol FstEn e, 1 542 TLCS HPLCE = AT
HhS 48N & e AErtEHT o] A Afol(H]
3 W3} 5)= 3 ZH(sugar conjugation)©] JFH 02 o]F
NRee dFET

Aol AHgE FEAV4A 8FEES UNILABAMSY 2
ZH Y 41(Cas. No. 104-29-0)2 A3} 4 9 HAS
sl Merck KGaAARS] TLC plate= Silica gel 60 Fass2}
Merck MilliporeA-2] Silica gel 60(0.040~0.063 mm)-< A8}

St} PBS €92 Sigma-Aldrich(USA)AF2] Phosphate buffered
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saline tablet 1< SFGolerE=1:1(v/v)oll S ARSI
21?1 ethyl alcohol, ethyl acetatet= THZ(Siheung, Korea),
acetonitrile> 27 (Seoul, Korea) A& A&l T 248
218l AH8-El HPLC= WatersAke] 2695 S AM8-3F3AT

2. HxE FS 0I83t f-gal B U CPN-gal 14

araBAD ZERE| A|2Hlo] &% pBAD/Myc-His/lacZ
HE|(Invitrogen) & ©]-83t %5 A|EZQ] E. coli MC1061 ]l
A B-Gals I3 ¥ &Rt CPN-gal A4S 213l 500
mL A2} Zek2=0) CPN 3.68 g3} Lactose 60 g2 50 mM
PBS pH 7.00 5o HF F3)E 200 mLE 2| Fct o] &
2,400 unit2] B-galatosideE 23 incubatorol| A 37°C 200 rpm
48 h= RH3AZITh

3. TLC 24

TLC palte©l] 1.5 uL CPN, Lactose, CPN ¥+2-E-2- Joading
3l CPN-galo] A APHAEAE skt A7/l-&n+=
SN EUEH: ZTF5=93:7(vv)E AHE3ld 1583 JNE
Z13Y3FA L) Starting solution(1.5 g KMnO,, 10 g K,COs, 1.25
mL 10% NaOH in 200 mL water)E ©]-83}>] TLC plates
AMZ F =gfo]7] & o] &3t @7 & Latose, CPN, CPN
S5 spotS BHS18A T Figure 104 Hoj= ule} 7o)
48 h ¥H& ¥ CPN-galo] §43d Z1& &Itk

98 T7F §F, WA EA3= CPN startingS A A3k
7] HelA oldotAEO| EE o] &3 §uf FE& T8I
o} 250 mL ##7Zw]7]o] CPN RES-H 3} odolA|EHo| EE
L1E Ya 4ojE & & £8& stk vhe T3 of
doAEo|E T2 e & F 84S 247 TLC plateoll
3 pL loading 31<=T}. 4] 237} starting =41 CPN9| 7%
odotAEo] EFoll FRIEA, W& Foll= CPN-gal¥}
3ol A= AE Felskith Hol e 32 ¢ e Fal
AAs] FATE WA Fol EtOH:ACN=2:1(v/v)& X7}3}
o WRZ|E B3l 34 § & IAAIT JIAE 3
AAA AAT H, 9 AE g Fetd Fof 37
2] 7249} 337 ](rotary evaporator)S ©]-&3te] HEA7 &
9 2 A S 9HEgT o]F TLC #4& 3l 3ol
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Figure 1. A: TLC standard CPN, galactosidase CPN
and lactose.
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nfE S 53l &53% CPN-gal €98 19t 55715
ol-gste] i FEjo] HF BEE 7.5% TES I5sIATh

6. HPLCE 0|28t A|29| H|W £A

HE B 2 A 43S AX CPN-gal9] AFHS &<l
317] s & £ CPN(UNILABAL A|3#)3} vl w £-4

S FYSIAUKTable 1). F AEE 5Y 5= 0.5 mgmLE
o] 85t HPLCE #4133t Figure 20014 Hol= uiel 2
o] & £ CPN9| 8-8]AIXH 8.548<] BHH, Figure 3¢
A CPN-gal®] &2 AIZHe 5804 ¥ =271 AEEH AT ol=
CPN T galactose”} 2335t whet sHshE2] AA|Z 2l
A0l F7Fst] A4 2 WA &8 AlRte] B=d
A2 4T} Figure 304 Ho|&= nuhel o] B4 Az}
CPN-gal®] 85 F-ollA mge] & =2 CPN 3| =7}
#FE oY, 2 e vl mEigth ol& AlYstae
0E g3e #2HA ko A £4 23} CPN-gal
OF 99% ©]de] & =& UEHIE ol& B8 £ A4
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Table 1. Gradient condition for the HPLC analysis

TIME H,O ACN

0 70 30
25 50 50
30 0 100
35 0 100
36 70 30
43 70 30
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Figure 2. A. HPLC chromatogram of CPN standard.
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Figure 3. B. HPLC chromatogram of CPN-gal.
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7] #1380 B-galatosidase S ©]-&-3 A4S F3ll CPNE v
AQl CPN-gal& AFHo=2 AT FHE HSES
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