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Separation and Purification of Cholesterol from By-product of
Low Cholesterol Egg Yolk

Ick-Jong Yoo, Hye-Yeon Jo, Woo-Mun Park, Kee-Hong Jeen and Sung-Yu Choi
Korea Food Research Insiitufe

Abstract

5 -cyclodextrin adsorption and saponification methods were applied to 1solate and purify cholesterol
from the by-product of the low-cholesteral egg volk producl. The by-product was prepared from
processing low-cholesteral egg yolk followed by extracting with chloroform to remove S -cyclodextrin
and concentrated to 3,069 mg% cholestercl. When 8 -cyclodextrin method between two purification
methods was applied, 50% ethanol as a solvent showed higher cholesterol concentration of 5.82%
rather than the other solvents, Repeated purification of 3 times could not improve the cholesterel
concentration significantly (p<<0.05). In case of purtfication using saponification method, hexane as a
solvent for extraction of unsapomficated materials was more efficient to mcrease chalesteral
concentration than chloroform and ether, 60 tinas{v/w) saponification solution ($5% ethanol:33%
KOH = 94'€) of sample weight was mest effective to increase the cholestercl concentration of 35.7%.,
Repeated purification process by saponification method could increase cholesterol concentration to
95.7% by 4 times repetition.

Key words | egg volk, cholesterol, purification, 8 -cyclodextnm, saponification,
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F 5TAA ok 1A Tt Fasie] dHdE
sttt AAA A -cyclodextrind 3 2HE
EE AFES gty FRAARIY 710
pmaieves EFHAA dAF G279 F
2 Axsad Axg E3 9 69 9] chioro-
formE H7}ebed 50C oA 12087 100rpm 2]
g el NaSOE AHEsle) o 43
& evaporator® chloroforms A A gl A
FHLEE 9%y FAEERH B -cycl-
dextrin®! A ALY ZUAHNE FEEL YELR
et GAE A EE ARSI

8 -cyclodextrin 2 0S¢t SofAH|
£ &4 '

=g 288 HAE A5E A 2954 smith
%2 Wyl e WR ety Fig 10 A A S
o2 AAFET A5 ZYAEHEY 15 T2
22w 2] A -cyclodextring HA7VE 3w (v/w)
o] gvje} £t 35C oA 3087 80rpm )
£5 2 Ykt F Bzhete] fdEeete] 44
2 BFAE 2. ¢ 68 (v/w) 2l chloro-
form= A 12087 50CaA 100pme] &
T2 ik § NaSOsE AMEs) g3 a 40
TolA F&Ete FY2HES i)

ZH2HE 2 8 -cvclodextring 25 83
A7 AP LdE Q457 9

Sample + KS*CD {in DW?}

Incubation after mixing
(80rpm/30min/35C)

Chilling {about 1hr/5C)

|

Centrifuge (2,000xg/15min/5C)
and gather the precipitate

Add 6 times(v/w; CHCl;
fc the precipitate

Mixing with sonicator (10mm)

Heating (100rpm/2hr/50°C)

Filtering with Nax50,

Cornicentration(40°C )

Fig. 1. Procedure of purification with £ -cy-
clodextrin.
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propancl®] 50% EZ&&w 2 100% S/75E
AR s Aok 13 449 {4
3 AA 2ALE B -cyclodextrin F& #AL
st FHAHE B FRPOEA A
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A st A 2o A3 §94(95% ethandl : 33
% KOH=94 : 6) & 3718l 60TE 713l
FH2UE S WA EEAL F71EE &
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ot vAEEAL, & ZYLEHEY FEEUE
ether'™, chloroform™® % hexane'¥ & Al43}
o A EH4F ¥AERL, A ZFH F3E
o] HA H&S AWy 98 92 g A
ekl Y&l 40~80u] (v/w) E HMEA Zch B
o £ 52 S AHE 44S A8 #23 =
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Sample
Hydrelysis solution
{95% ethanol:33% KOH=04:6 (viv))

Heating (50rpm/1hr/B0°C )

l

(@ Add water:hexane(2:1)

@ Centrifuge (240xg/10min/20°C)

@ Ccllecting supernatant

Repeating O, @ and @

|

Hexane

Filtering with Na;SO4

Concentration {40°C}

Fiz. 2. Procedure of purification with saponi-
fication.
EE SAFLEH AAAINE YolRgich
HEEel A
e o] B AEHEE Fig. 29 vebA vl
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T e BAEEN DA

Eg|AHE HEF

22, AAE F9 AH &2 Boehringer Ma-
nnheimAte] FHAHE A kit(Cat. No.
139050) & Atgsted ZHAHE TFE £
3l th A8 9 methanolic potassuim hydro-
xide®} isopropanoi= d 713l 718, g 45 £
A S catalase®t acetylacetone ¥ amm-
cnium phosphate buffer(pH 7.0) & E& 3l 2
A2 Al Ao FFE2 & Fol cholesterol
oxidase® A7Fate] 40°CollA 1417 incuba-
tiondte] 405nmelA FHEE FHB A F
st vk,

EH M

Hawh 2 FF239 A& £ SAS program
199 Abgste] 2163 0w Duncand) ©hE 7
Ao g 59 FFdA FoA BARY
r},

g3 o 1

HEBYAHE HEe RUSERH A
HE2 3+

Table 1] e vle} Zo] AZH HE
Wt A Ay EAEQl A -cyclodextrinid
ZYLHE BN E 5EAXT 25 1,0687
mg/100ge] ¥ 2H &S $F3He 8 -cyclo-
dextrin 24 £%¢2 AUt o] BFPA 2R

Table 1. Chelesterol concentration of the by-product” and A -cyclodextrin free by-product”

Chalesterol concentration

Samples (mg%) Relative weight ratio
Egg volk 14965+ g2.3% -
By-product” 1,0687+1053 100
-cyclodextrin f
A -cyclodextrin free 3.069.64221.3 27 41+1.04

by-productz)

Y The by-preduct was produced from the low cholesterol egg yolk and composed of 8 -cyclodextnn,

cholesterol and other egg components.

Y The B ~cyclodextrin free by-product was produced through extraction of the by-product with chloro-

form.

9 ATl values are meantstandard deviation of three replicates.
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B 8 -cycodexirin® A AstT, E3A A
27141% Fsls FASHE T 30606
mg/100g2] S A8 THEL 9o, o
€ ZULHEY £ - AL ARE AEE
St
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A -cyclodextrin S| AH|

= A

B -cyclodextrin F2gel 218 ¥ 2~uE
AA A% Table 2o Vb 9}, 2 -cycio-
dextrin @ A8 ZHAEE L3 L] A=
Al el A 50% ethanol 17} 7% 2% 5382
%% F9H (p<005)LE 2 A 545 o}
Bk, 718k HE 2k e § o= {(p<005)=

Table 2. Effect of solvents for purificatien”
—cyclodextrin free by—productm

FUERVE

ZY Al g 2] A4 39
ot 55 267~358%2 AA £ BT

Ricemini® 3} Keen "¢ dpolM= 2
H2HEE Fo8 9 2 -cyclodextring-s) &
EHN ZHFE AL3ET, Nagatomo™ 8
AFe e EFFAddr 50%% methanol,
ethanol, acetone, 2-propanol 2 propanol ZHz}F
o &g &3 S9=E AN dy B
Aol A FHAEEF B -cyclodextring 2
F ARHo R LA FAE = 2
& HE35)}7] 91480, Nagatomo'' 7} 4] A & &
EE FHAHES 4A3 A7 50% ethanol
ATl FE 582%2 AHoR 52 A
ARxI}E HebB I SFF A7elA 267%
Z 92 AAEAE JeERY ) Nagatomo™=

of cholesterol with /5 -cyelodextrin from the 2

Cholesterol Cholesteral Product
Salvents ) .

concentration( %) vield(%) vield{ %)
Water 2.67+0.08%% 86.90+250* 7085+0.84*
50% methaol 3584013 2.32:+0,06 1.84+0.11°
50% ethanol 582+0,14° 46194030 2241+063°
50% acetone 325+40.11° 35.4040.38° 30.74+1,10°
50% 2-propanol 355+0,05" 2.09+0,107 1.66+0,07°
0% propanol 2.82+£0.18° 3454014 3.46£0.08%

1 e .
Expeniment conditions :

mixing speed 80rpm, mixing time 30mun,, mixing temp. 35C, A -cyclodex-

trin:chalesterol=1:1{M:M), solvent: J-cyclodextrin free by-product=4:1(v:w),
2 The A -cyclodextrin free by-product was produced through extraction of the by-product with chloroform.
¥ Values with same superscripts in the same column are not significantly different(p<005}, (n=23).

Table 3. Effect of adsorption with 2 -cyclodextrin for purification of cholesterol from the 3

-cyclodextrin free by—productz)

No, of repetition Chalesterol Cholesterol Product
for purification concentration (%} vield (%) yield (%)
1st 582 +0,14% 46.19+0 30" 22.41+063°
Znd 59240347 2958+316° 2046 +1.05"
3rd 5.90+(58° 237044 35" 18.04 +0.71°

K Experiment conditions :

mixing speed 80rpm, mixing time 30min., mixing temp. 35°C, A -cycicdextrin

© cholesterol extract=2:1{M:M), ethanol: #-cyclodextrin free by-product =4:1{v:w).
2 The £ —cyclodextrin free by-product was produced through extraction of the by-product with chiore-

form.

% Values with same superscripts in the same column are not significantly different(p<0.05}, (n=3).
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B —cyclodextrin €8 =7t 25°C el A 50% 2-pro-
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anol A2 A -cvcledextrin F3F A4 & vt&
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25 EAE Aetd A7 EE ddel Atk
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AFE A AT olE 9 2379 Zo] B
AT ME BHE FA A AF Fgo] ity
T FEE H3t gl ALE e A-cy-
clodextrin®] Zd| 2e| &0 sl A8 F oA &
o} FHAHE AAd= FAFITE AR
e

HalHE ol2st ZHAHE &HA
A3y g HEdle S 4d0E FA AEE
3 A= Table 49 Table 59 vebd whs} 71
ottt B AEE #2402 hexaned chloro-
forms AHSEE ¢ FEE 247 2812%%
227%=2 Vel £998 (p<000) 28 2 4
AEAE Vebd o, ethes A3 4053
EHEY Fo] BHEHA ot HPE =2
847t 2715385 W Table 4). Hexane® A}
4351 F5¢) 7 24301921, chioroform
< ZHAHE YR 7Ele] &7 EFE
7 F&td ABEOE 2 FEE UER
Aok Aol it Al Bl B1ZF 1 60(w
vid o §9F (p<005) o2 F5F A4
Hel X 3574% 2 VeElgon, FHAHE
F&2 4850% = FERGTH(Table 5). A&
&k 60 (v/w) o] gl 2 88 hexane
o2 AR EAS FEEs TRHOR IEFH
ol ABE dAS A3 43] NEFEA] FEE
95.7%, 7&°) 308%<% FHLHES Aot
(Fig. 3). 53 MIEFFA19 ZH e E ¥
94.8%, F&0°) /RE 48] FEA9 FH~
HE34 #2923 (p<0.05) 7} gl ALE vepd
43] 8] WHE-A Q) Hslrt B4 AL= Als
=t

Z7|ANE7F YRR d ok AEE i E U
Fof BXAE9 4 -cyclodextrin® A E
o) BHAL W= v Tsty] Ystd Ao
2 37 Fd2uES AA% A34E Fig
4o ERRRAY 13 AAste X 53.4% 9
EHAHES EHen dFEE NEAHeR

Table 4, Effect of solvent on purification” of cholesterol by saponification from the 2 -cvclodex-

trin free by-produetm

Solvents Cholesterol Cholesteral Product
concentration{ %) vield{ %) yield( %)
Hexane 2812+ 0 54%% 49,00+ 6.49" 4.26+0.36°
Chloreform 2274 0.06° 65.52+1.13" 95.62:+ 3.95°
Ether N.DY N.D N.D

» Experiment conditions :
B -cyclodextnn free by-product =50:1(v:iw),

mixing speed 50rpm. heating time 1hr,, heating temp. 60°C, hydrolysis solution:

¥ The # -cyclodextrin free by-product was produced through extraction of the by-product with chloroform,
¥ Values with same superscripts in the same column are not significantly different (p<0.05), (n=3).

¥ Not determimned,
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Table 5. Effect of hydrolysis solution ratio to sample on purification” of cholesterol from the A

-cyclodextrin free by-Produth)

Solulion ratic Cholestercl Cholesterol Product
Solulion : Sample(v | w) concentration (%) yield( %} yield{%)
401 17.92+055% 62.03+£11.93° 11.53+2.59°
50 ¢ 1 28.12+054° 1900+ 6.49° 426036
60 1 1 35.74+0.15° 4850+ 2.03° 430+039°
701 284740.11° 4057+ 481° 446+0.21"
80 @ 1 29.68+0.32° 4139+ 661° 420+0.42°

v Experiment conditions :
= hexane.

muxing speed S0rpm, heating time 1hr., heating femp. 60°C, exiracting solvent

Y The B ~cyclodextrin free by-product was preduced through extraction of the by-product with chloroform.

# “alues with same superscripts in the same column are not significantly different{p<005}. {n=3).

%
100 L a0 F 957 e
86.2°
80 | §
_ N
60 48 5% 16 & §
40 3.7 31 40 \\30 & 30.8°
\ '\
20
NN N. N
1st 2nd 3rd 4th 5th

repetition number of purification
SS¥cholesteral concenlration  =—fik=cholesterol yield

Fig. 3. Effect of repeated saponification on
purification of cholesterol from the 25 -cyclo-
dextrin free by—productl).

#5¢ Superseripts which have different letters

are significantly different({p<20.05), (n=23).

YV The 8 -cyclodexirin free hy-product was

produced through extraction of the
by-product with chloroform.
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Fig. 4. Effect of repeated saponification on
purification of cholesterol from egg volk-powder.
8¢ o perscripts which have different letters
are significantly different (p<0.05), (n=3),
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