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Abstract

In order to prepare low cholesterol cream by treatment with saponin, the optimal conditions of sap-
onin conc,, pH of saponin solution, temperature and amount of celite addition were investigated, The
results revealed that the optimal conc. and pH of saponin solution were 5% and 5.5 removing 71.67%
and 73.40% of cholesterol, respectively. The temperature of reaction with saponin was best at 607, re-
moving 74.34% of cholesterol in this condition, The addition of celite was more effective than non-ad-
dition in the removal of cholesterol from cream and the optimal amount of celite addition was 2.5%, re-
moving 76.32% of cholesterol from cream, The results of this study indicate that saponin is effective

on cholesterol removal from cream,
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Cream ( 10g )
Addition of saponin solution

Reaction in waterbath (100rpm)
Adsorption with celite ( 60min )

Centrifugation ( 8,000xg, 4T, 20min )

Separation of upper phase ( fat phase )

Addition of 5mé¢ 95% EtOH
and 1mé 80% KOH

Saponification ( 70C, 20min )

Cooling

Extracted with 96% hexane
(3 times)

Concentration of hexane phase

Addition of Imé HPLC grade MeOH

Filtration( 0.45mm )

Analysis with HPLC

Fig. 1. Schematic diagram for the process
of saponin treatment and cholesterol extrac-
tion from cream.

8718 A A st eloH(Fig. 1),
SEES]

1) Saponin &7t2te| A&

Saponing 49 FE& 1,5 10, 15%= =4
Sled pHE 7.002 @& &£ 3g3 50CoA]
3087t ¥wH-8-A1 A cholesterol?] §+3g &4 3}
F

2) Saponin 22| pH L&k

A Y9 cholesterol A Ao o $ saponin &
o pHe| Fg& xAS7] 98] 5% saponin
49 pHE 5.5, 7.0, 8.52 2] AP



226 T A4 E35A4 A 18d A 35(1998)

H7retz 50CcelA 3087 ¥H-gAIA choles-
terol®] S ZA AT

3 US2rel dg

He-2 w7} P9 cholesterol A A o) v]X)
= e 2AEl7] 938 =Y pH 5.59)
5% saponin £9-& &334, 40, 50, 60T
A Zyz 3084 g A Z T

4) Celite 72| A&

aAY3 pH7Y 559 F#H9 5% saponing
60ColA 3087 W7l ¥, celite T=F
AP s 2.5, 7.5, 12.5% H7Este] 1417}
Fo FRAANFE, RIS F FF o2 A
A1 ¥ cholesterol &8-& &34 sl th,

Cholesterol 244

1) Cholesteroi2] &

Cholesterol %% & Bachman 59| W@
& 843t o} 7ol AAEAT. Screw
cap test tubeol] A& 0.2g3 37 95% etha-
nol 5ml¢} 80% KOH (in water, w/v) 1ml&
W wukg ¥ 70C A 2087 A skt
Atk AEE, YAAI L FHST 2mis} hex-
ane S5miE H7Ig F wutste] Q4AI
haxaneZo] EIAHEZE 1087 AAY F
haxane®& ##8 % t}h Haxanel 2 23 ¢
HHE 223 § 323 haxane® & Ro} ro-
tary vacuum evaporator 2 253 ut.

2) HPLCE 0| &8t cholesterol 24

223 cholesterold HPLC$ methanol
1mle] *o) 0.45um Gelman filter2 3§
% Fillion E®¢] ¥y -& ¥ ¥ 3le] cholesterol

o] ¥FL A8y Cholesterol®) HPLC
24 274& Table 13} 2t}

Saponin X2| ¥ 3RO ZHESI= saponin
sak £

Ay} saponing AL F=E(l, 5 10,
15%) 2 WA A& 7399 Z¥YF saponing
HE A F celite® FHAIFYL Hdl,
Ao REsE saponin®] FFH(% Quillaja
Powder Residues content)-& Sundfeld £
oo 7 =339}, Saponin @ celite}
WA 7 ZYL 8000XgolH 2087 AR
et FEo AWE L 2ot % QPRE &
7=

4o 3 oH

Saponin =T 2| H&

Saponing o]&3ta =Y cholesterol A
#| A}, saponin 4% ¢] =% 7} cholesterol A A
o} naE= FIE Yoty Y&, T E AL
Fd3A 8t saponin &4 FET 1, 5
10, 15%2 @8 ste 4¥% A3}, saponin &
A9 Ew7t 5% o cholesterole] 71.67%
2 7} ¥ol AAHNUIL, saponin §H 9| F
=7} 1, 10, 15% o o o)+= cholesterol A A &
o] z+z} 64.63, 69.06, 62.00%= ¥}tH(Fig.
2). ol saponing o]&3dte] +-#9 choles-
terol & AAT A4, $HF9 1.5%°0 123t
= saponing #A7}e4S v, cholesterol A A
£90] 69.94% 2 714 =3 saponin H 7}
olBnt} AU, AL v cholesterol A A
go] Yol & TWe] B I9} saponing
1A 3 7S, saponin®] ¥o] polymer g%
¢4 mmol @} 7} A &= cholesterol 9] #| A& <]

Table 1. Instrument and operation conditions for cholesterol analysis by high performance

liquid chromatography

Instrument
Column
Detector
Solvent
Flow rate : 1.6ml /min
Temperature : 3T
Injection vol. : 20ul

Waters associates HPL.C

Nova-Pak Cys (3.9 300nm)

Waters 486 absorbance detector (205nm)

Methanol : Acetonitrile : Isopropanol =7 :2:1 (v/v/v)
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Fig. 2. Effect of saponin concentration on
the removal of cholesterol from cream by re-
action with pH 7.0 saponin solution at 50
for 30min.
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Fig. 3. Effect of pH of saponin solution
on the removal of cholesterol from cream by
reaction with 5% saponin solution at 50C for
30min.
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Fig. 4. Effect of temperature on the re-
moval of cholesterol from cream by reaction
with pH 5.5, 5% saponin solution for 30min.
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Fig. 5. Effect of amount of celite addition
on the removal of cholesterol from cream by
reaction with pH 5.5, 5% saponin solution at
60°C for 30min.

Table 2. Effect of celite addition on the
removal of cholesterol from cream (tripli-
cate)

Removal of cholesterol

Treatment (%)
Saponin only 74.34 + 0.45
Saponin and celite 75.69 = 0.33

Reaction conditions were pH of saponin sol-
ution, 5.5 ; temp., 60C ; amount of celite ad-
dition, 2.5%.
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Table 3. Effects of treatment process and concentration of saponin solution on quillaja

saponin residue content(%) from cream

Concentration of

Saponin residue content(%)

saponin solution (%)

Saponin only

Saponin and celite

1
5
10
15

0.020.002 0.01+0.001
0.02+0.001 0.01+0.001
0.06+0.002 0.03+0.006
0.10+0.009 0.08+:0.003

Reaction conditions were pH of saponin solution, 5.5 ; temp., 60C : amount of celite addition, 2.5%.
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