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Separation of Egg White Using HPLC with Change of Mobile Phase and Temperature
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Abstract — Lysozyme in egg white functions as bacteriolysis agent and ovalbumin plays a role as antigen in immune
system. Egg white analysis methods usually include electrophoresis, gel permeation chromatography and reversed-phase
HPLC(RP-HPLC). Among them, RP-HPLC was selected for rapid analysis and C18 column(Agilent, USA) was used as
HPLC column. Optimum conditions were searched by changing mobile phase and temperature. Capacity factor and res-
olution were calculated and compared for various elution conditions. In the isocratic elution, mobile phase volume ratio
was changed from 30/70/0.1 to 60/40/0.1(Acetonitrile(ACN)/Distilled water(DW)/Trifluoroacetic acid(TFA)). ACN
composition was increased by 10% and temperature was set as 20 °C. In the gradient elution, ACN/DW ratio was
changed from 10/90 to 60/40 during 20 minute and temperature was varied as 20, 30 and 40 °C. In the isocratic elution,
three peaks were separated at 50/50/0.1. Lysozyme and ovalbumin were confirmed as first and third peak in three peaks
respectively. In the gradient elution, four peaks were separated at 30 °C. Lysozyme and ovalbumin were confirmed as

first peak and third peak in four peaks respectively.
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A2l oF 60%E ekl T AR Tl E de o] of 10%E A}
A sk}, wlef] EsleE Tl A2 37 ovalbumin, conalbumin,
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2-1. AEME I Al

A F= AlsolA] T8t @22 75 QA Y EH(Sigma,
S0751-1KG, USA), F<= ¢lito]4=A L EF(Sigma, S-5136, USAYS
AFEEF AL o] O R Acetonitrile(J.T. baker, USA), &+
(Younglin, Korea), Trifluoroacetic acid(J.T. baker, USAYE A&3I)
o} 783 ARE o787] 98 022 um FAF] ZE (Advantec,
Toyo, Japan), ©]-573= 133171 913 2 ZE(GVPP, Millipore,
USA)E AME-8l9ith E3F 025 lysozyme(Sigma, L6876-5G,
USA), ovalbumin(Sigma, A5378-5G, USA)S AFR-slQit}. 8o &
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TS Z4317] 218 Methyl tertiary butyl ether(J.T. baker, USA)
=

2-2. 717 & EX|

Alg A Al BEEES AAS] A8 9437217 (Centrifuge
5412, Eppendorf, Germany)E AF&3F5it). 540 &8 & $3
HPLCZ > (Beckman 110B Solvent Delivery Module, Beckman,
USA), A4 #1&71(783A, Applied Biosystems, USA), Blo|E] 4=
%] %] (Autochro Data Module, Younglin, Korea), HI°JE] 4% 4
3 E 9]¢ (Autochro 2000, Younglin, Korea), C18 column(4.6x250
mm, Agilent, USA)S AME381913L 7]&7] Se]olx= 54+ £2]2
FZ 4l SP930D(Younglin, Korea) 202} gradient mixer(Gradient
mixer, BIO-RAD, USA)7} AHE-H 1Tt 7127] 2ol &ishs
F71913l column heater(HPLC column heater, BIO-RAD, USA)E
ARE3ISATE

2-3. AE i

Ale] =EBALE e, AAS = Ale] AXE 0.05 M pH 83
QIE gEg-ofell 100 EAlst & Wgare] 12AF Basigict 1
“Fe s AFH I A7) (Centrifuge5412, Eppendorf, Germany)
Z 3%7F 15,000 rpm S = Y41E-2] SFlch. e g 898 0.22
um SAE7 ]2 (Advantec, Toyo, Japan)@ ¢ 7}5}] HPLCY] A5
ARE3ISATE

ACN¥} 5545 72} g} HE|(GVPP, Millipore, USA)ZE o1 3}3}
o o]/ o2 ARESIAlLt. S8l Se]olA] ACNT} SR,
TFAS] F-3 348 30/70~60/40% 3}l Z} Z2/dl TFA 0.1 vol.%=
H7¥ske] Z81et 3 sonicator(Brason, USA)E 1097t 223k,
10%7F &@718F 3 ARSIt 71271 &2]olA= master 2ol
100% DW, slave B 100% ACNS AAZ3IQIT) 20 °ColA &
£ §8E B8l B2 27 78] S8 e A3 (30/70
~60/40, 20/80~60/40, 10/90~60/40)S F3 o]5/e] W3l =4S
Table 12 3}SIt}. Table 18] 24 AY 2] %% column heater
(HPLC column heater, BIO-RAD, USA)S AR&3}1] 20, 30, 40 °C
2 23331t}

3] §82 1 mL/min, A4 7E719] 3782 280 nm O & 3}
Ak A|EL] TS 20 pLE FUIS L lysozyme, ovalbumins:
B2517] §J8l ARESE lysozyme ¥7%3 ovalbumin B F 5

5 gL% 83l
3. du} ¥ nE

&0 &elellA ACNT} S5, TFAS] F-32/35 30/70/0.1,
40/60/0.1, 50/50/0.1, 60/40/0.1% 217} A &st A3}= Fig. 100 YEh
Uitk @ellA -+ 79 9=7t HEwgion g7t E 27t
zh =] kgl (b)ellAlE ACNe] F7ketel] whet JiERARl 1.9
F7F A IR 3 A QA dAlF o g 9371 HAUSAT (o)

Table 1. Mobile phase condition for gradient elution

Time (min) ACN (vol.%) Distilled water (vol.%)
0 10 90
10 60 40
20 60 40
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Fig. 1. Chromatograms of egg white sample. Mobile phase compositions are (a) 30/70/0.1, (b) 40/60/0.1, (c) 50/50/0.1, (d) 60/40/0.1.
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Fig. 2. Comparison of gradient elution conditions
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Fig. 4. Comparison of two elution methods at 30 °C. (a) isocratic
elution (b) gradient elution.
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A 379} Al HA| o] 5ol R o] M n] HA|A o= 4
M) FA7F ERIFEG oM Al % 27 F et 7P 90T
(o= (b)) 22 7N vl ARt - A 9)=19)k o] WA 9=
9] intensity” | 74315107 Al WA 7 2.9] intensityZ} (c)2] Al H
A I]AKT SRk

30 °Collx] gejiiel W A58 AZrHE T3S Fig. 400 L}
Uileh. S8 &ejol= Al g 935 &R1E = A%l 78
7] gel= e 9 aE Rl 71271 g2lelx= 2089
HA|Zbe] whet o] 53 Ado] AA3] WSk o] WA g o] 7} A
o] o]zl whh TAlA o7 FejEgivt. TP AR
7VIAAE S8l gElelA AARE 9271 7187] GelelMe
7o % weluo] Eewrt moksles & g AU

T 7 4] ol F2 s veRd 58 829} 7187
S] 2 AR S] AZrE 1S lysozyme} ovalbumin
B9 vlwsl BT} Fig. 5@l FHUAES 7 9399 AF
Aol 28 12%, 28 30%, 2 4630100 ¥FE lysozymed}t
ovalbumin®] AFAIZES ZH2) 25 12%, 25 50%0]3c). wEhA] Al
5.2] 3 WA 9] lysozyme, Al WA 3] T3= ovalbumin®ls €1
gk &= 9I3t). Fig. 5(b)ellAe AFAIRI] 21 54%, 47 42%, 6
36x, o 185 wj F =7} YEpT 2831 lysozyme E5E
ovalbumin ¥%2] AFAIZES 247} 33, 6 3630190t 7187
S A v E dA R o] A /A FA0lA lysozymes
grolsl 4= 912131 ovalbumin 5% A= AR Al WA ¥=19)
A 183 ARrkE RS v A R A T Nau &
[1019] 7171 42 Agelrs c4 Ao Z WA FS] 5% 50 g/L,
A% 1 ml/min, A2 9% 20 pL, UV detector®] -5 280 nm=
&FaL ACN/DW/TFA 3245 6% 5% 10/90/0.025~70/30/0.025
& A7 AlRE 28I & oM 9] 9la7) vhgko
ovalbumin, ovomucoid, ovoinhibitor, ovoflavoprotein, avidin, lysozyme,
ovotransferrin 5% 3|79} 1] 1 3 A3} ovomucoid?} ovoinhibitor,
ovoglobulins, ovoflavoprotein, lysozyme} avidin, ovotransferrin,
ovalbumin <A 2 -2 E|QIT). 71 5 U] HAIZ} lysozyme, 9341 WA
957} ovalbumin®] AT} Abalo S[1119] 7]&7] 4] AgoM=
C4AH o= WAIRE] FE 9 gL, 73 1 ml/min, A5 TUZ 50 uL,
UV detector®] ¥8-5 280 nm% 3}31, ACN/DW/TFA #3|240]
35%- 553k 26/74/0.05~74/26/0.05% WBAA 7haM A 8E #A 8}

RIS R
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Fig. 5. Comparison of standard peaks in chromatogram of each
elution. (a) isocratic elution (b) gradient elution.
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Table 2. Capacity factors of lysozyme under isocratic elution conditions

ACN : DW : TFA (vol.%) t, (min) t, (min) K R, R,
30:70:0.1 247 2.02 0223 0.931 -
40:60:0.1 238 1.83 0.261 0.408 0.509
50:50:0.1 221 1.77 0.249 1.072 0.776
60:40:0.1 211 1.70 0.241 1.061 0394

Table 3. Capacity factors of lysozyme under gradient elution conditions
10/90 ~ 60/40 during 20 min

Mobile phase conditions

20°C 30°C 40°C
t (min) 272 2.80 281
t, (min) 1.81 1.92 1.93
K 0.502 0.458 0.456
R (:B.E.Ji_}g@i‘) 0913 0.951 0.791
1.4
—a— Ry,
—a— Ry
1.2 4
1.0 4
c
o
3 08
4
/4
0.6 -
04 4
0.2 T T T T
20 30 40 50 60 70

ACN (vol.%)

Fig. 6. Effect of ACN volume percent on resolution in isocratic elu-
tion.
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Fig. 7. Effect of temperature conditions on resolution in gradient
elution.
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