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Studies on Analysis of Sterols in Mayonnaise by GLC
with Packed and Capillary Column
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Abstract

Sterols in mayonnaise were determined by the gas liquid chromatographic(GLC) analysis using two
different columns, packed column(silicone SE30) and fused silica capillary column(CBP1). Four kinds
of sterol(cholesterol, campesterol, stigmasterol and B-sitosterol) were detected in mayonnaise. The
method using capillary column proved to be superior in rapidity, reproducerbility and separability
for the determination of sterols. The ranges of concentration of egg york in mayonnaise predicted
from cholesterol content using packed and capillary columns were 2.69~7.11% and 2.42~6.08%, respe-
ctively. Analyzing the composition of campesterol, stigmasterol and B-sitosterol in mayonnaise, it could
be known that soybean oil and cottonseed oil are commonly used for the manufacture of mayonnaise.
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Table 1. Conditions of gas chromatography for analysis of sterol

Description

Conditions

Glass packed column

Fused silica Laplllary column

Column
80/100 mesh (# 4 711 | ¥)
2m X3 mm

N, (50 m//min)

Column dimension
Carrier gas

10% Silicone SE30 chromosorb W AW D"MCS

CBP1 (Shlmadzu Co.)

10m X 0.3 mm X .25 ym
He (75 m//min)
Make up gas (50 m//min)

Oven temp. 280C isothemal 200C—250C (5C/min)
Det. temp. FID (300C) FID (270C)

Inj. temp. 300C 270C

Inj. volumn 15w 04w

Split ratio - 1/100
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Fig. 1. Calibration curves of sterols
O—0; capillary, m—M; packed ISTD; 5a-cholestane

AARsta FrFAEFS 7ete] g4 F w5e
act == %0!] chloroform< 7}éled 10 mi2 A3 c}e
GC #4482 3}t

GC &4

A&l A}4-3 A= Shimadzu GC-14A0)w, ¥-2]%
Alae] Abggh Ay R $A2ZE Table 134 2t

[ =)
BEAEEQ HFF A7 vlaste] FAstelon,
sHA el et &3 A ge] 4 ~HE Pk

e Mol wel ek A sbsieic.

Amount of sterol in food (mg/100g)

SAMPLE areaXK
ISTD area

ISTD wt
SAMPLE wt

X100

Table 2. Conversion factor(K) of sterol on packed and
capillary column

Sterol Pakced Capillary
Cholesterol 1.22 1.23
Campesterol 1.46 1.67
Stigmasterol 1.44 1.50
B-Sitosterol 1.38 1.03

Table 3. Repeatability of rentention time for sterols on
packed and capillary column

Packed Capillary
Sterol
RT(min) CV(%) RT(min) CV(%)

5a- cholestane 7.80 0.03 4.28 0.02
Cholesterol 12.79 0.05 6.42 0.04
Campesterol 15.98 0.07 7.38 0.07
Stigmasterol 17.10 0.07 7.71 0.06
B-sitosterol 19.33 0.08 843 0.06

RT: Mean values of retention time for ten analysis
CV: Coefficient of variation
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Fig. 2. Gas chromatogram of sterols on packed and capillary columns

Table 4. Analytical results of sterols in mayonnaises

5d-cholestane

CAP]LLARY

1

- cholesterol

- camesterol

" p-sitosterol

(mg/100g)

Cholesterol Campesterol Stigmasterol B-sitosterol
Sample
SE30 CBP1 SE30 CBP1 SE30 CBP1 SE30 CBP1
1 66.40 74.45 25.72 41.12 2148 23.03 98.06 124.61
2 45.86 65.75 4428 85.17 29.10 3453 104.47 172.97
3 39.68 43.78 35.79 55.16 3142 28.50 103.30 153.03
4 46.05 65.88 32.55 55.35 27.66 26.74 103.88 143.30
5 38.22 57.75 42.69 79.04 33.28 36.92 107.53 163.45
6 96.19 109.83 24.76 45.90 - 745 258.94 325.18
7 4337 65.69 4492 8561 31.62 3777 112.46 202.12
8 36.48 58.38 33.32 65.00 2941 34.00 10742 161.29
9 5451 64.85 40.20 62.52 35.54 3291 121.78 181.54
SE30; glass packed column{2mX3 mm)
CBP1; fused silica capillary column (10mX0.3 mmX0.25 um)
Table 5. Fatty acid compositions of mayonnaises (wt%)?
Sample 14 : 0V 16:0 16:1 18:0 18:1 18:2 18:3 20:1
1 - 10.6 0.2 39 23.0 54.0 81 0.1
2 - 10.7 0.2 38 227 54.9 74 0.2
3 0.3 12.0 0.3 35 224 55.0 6.5 -
4 - 10.6 0.2 38 222 549 82 0.2
5 — 10.6 0.2 38 23.0 54.0 8.0 02
6 0.8 195 0.7 27 20.3 55.3 0.5 -
7 - 10.5 0.2 39 225 55.0 7.8 -
8 - 10.0 - 4.2 30.6 49.0 6.0 -
9 - 105 0.2 38 23.1 54.7 7.8 -

DFatty acid (Carbon number: Number of double bond)

3GC condition<Column; 17% DEGS, 3mX3 mm, Col. temp.; 190
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