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Abstract

Six bands of domestic and American mayonnaises, four brands of Japanese mayonnaise and

one home made mayonnaise were analyzed for chemical and fatty acid and sterol compositions.

The results obtained as follows;

1. Moisture content was observed 13.3~22.4% of total samples, but H and L samples of
American mayonnaise was observed 54.4 and 62.3% for the purpose of low caloried products.
2. Linoleic and linolenic acid were 50.3 and 7.9% and P/S ratio was observed 3.50~4.32 over

ideal ratio.

3. Cholesterol contents in O and N samples of Japanese mayonnaise were 166.07 mg/100 g
product, 155.89 mg/100 g product. These figures are 3 times of domestic samples, and 4.8 times
of American samples. Cholesterol content in home made mayonnaise was 90.75mg/100 g

product.

4. Little variation in stigmasterol content was observed among the brands of mayonnaise in

contrast there was wide variation in sitosterol content ranged from 38.37 mg/100 g product to

409.16 mg/100 g product.
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Table 1. Mayonnaise samples used in the experiment

Vejose MBS puying place
A Korea Seoul, Korea
B Korea Seoul, Korea
C Korea Scoul, Korea
D Korea Seoul, Korea
E Korea Seoul, Korea
F ‘Korea Seoul, Korea
G U.S.A. L.A., U.S.A.
H U.S.A. L.A., US.A,
[ U.S.A. L.A., US.A.
J U.S.A. L.A., US.A.
K U.S.A. L.A., U.S.A,
L U.S.A. L.A,, US.A,
M Japan Tokyo, Japan
N Japan Tokyo, Japan
[¢] Japan Tokyo, japan
P Japan Tykyo, Japan
Q Home—Made

Table 2. Formular of Home—Made mayonnaise

Ingredient Amount
Soybean oil 3/4 C.
Egg yolk 1.

7% vinegar 1 T.s.
Sugar 1 t.s.
Salt T t.s.
Mustard 1/2 t.s.
@ =%

AHE3] 7t Roese-Goettlieb 9% o] &34 &4-&
dtoicl, & sample?] 1g AXE spoidZ Majournia
tubeel] A NHF sle] H&3A H &L e conc
HCl 10 mlZ 234 75l sampled] 2 7=] & 4o]
EE FEYL < 70°C 9] water bath AbollA] 30871 7}
23l A A8 EFo] Foh 7tde] BdF of7]o &
& 7hebe] A £EE 20~25mlE dto] YA 7] Hoel
ethyl ether 25ml& Y1 %3} ether¥o] L=
vlg] Fek& Wk £ 300mlY flaskol o & =t
33] b A¥E §k3ol rotary evaporator® Z47] 1
A7la A ute] gekg Aol &4 Sl
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Sample 109'

Homogenization with 200ml of CHCl;— MeOH (2 : 1 v/v)
Filtering

Filterate

Mixing with 0.9% NaCl solution
Shaking and allowing to stand overnight

Washing with water

rUpper ph;l lLower phasq

Dehydration with anhydrous sodium sulfate

Evaporation under vacuum

Chloroform LExtracted lipid 0.@

Addition of 1/10N sodium methoxide {5ml)
Saponification (100°C)

Cooling at room temperature

Addition of diethy! ether {5ml)

Washing with water

l@s Ch romatograpm

Fig. 1. Preperation of fatty acid analysis.

OF--ZJ1-3 Table 3. G.C condition of fatty acid analysis
N . L .
——NaOH &g o] &3l %5}34'%‘”& 105 AlE-3le] Instrument : Shimadzu G.C ~ 7AG
é_xé% stodch, Detector : Flame lonization Detector
Column : 3mm x 2m, glass tube packed with 17%
@ Y9 DEGS on Chcomosorb W — AM, (60 —
N 80 mesh)
ﬁ‘AgNoa FFEEAS o] &3 AAA AL o]-& Temperature : Column 190°C
Injector  250°C
sof 248 5
Ak Detector 190°C
® pH Flow rate  : N, 60m!/min
A190) o814 pH meter (Fisher, model 800)2. 2 H, 45mi/min
2392 Gk - Air 450ml/min

Chart speed : Smm/min

2) Colore| &'

A £ = color and color Difference meter (Model

1001 DP, Nippon Denshoku Kogyo Co., LTD)S 4} 3) Xjahak =N

£-3le] Huntere] FAo)] 98l L,a, b3 4E 3to = Samplez9] x|ute] &2 Folch®*"¥ 2 & 3¢y =
veldaer, o714 Lzke 878 el = 450l a 1ko) methyl ester &+ sodisum methoxide?™ ©. &
#*9 F7h= A4 (Redness) ol 77 3k-& 9 =]5h 7 sl o o 3 -e 49 Fig. 13 72},

4%+ =4 (Greenness) o] 717+ ZES, bgte) 271 3 olgA #4 2 sample | H4ke]l methyl esteri=
A (Yellowness) oll 717+ 3b-¢ viebdich, 28l 24 A4 0.7 /Ai Ha A gas chromatography (G.C.)
= XA (Blueness) ol 7}718- 345 el JE9] ke o Felg Ao owe GCo =2AL $9

FYA=e] o) % sfu) sk Aolth, Table 35 25,
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l Sample 109|

Homogenization

- RES W3 ze et

Addition of 1N KOH solution (100ml)

Addition of 5—a cholestane chloroform:selution (10mg/10ml)
Saponification (80°C, 1hr.)

Cooling at room temperature

Mixing with NaCl solution (100ml)

Extraction with diethy| ether (100ml, 3times)

E —
Diethylether layer

{Unsaponifiable Matters)

Washing with water {(100ml, 10times)
Dehydration over anhydrous sodium sulfate
Evaporation under vacuum

Gas Chromatography ,

Fig. 2. Sterol determination procedure.

Table 4. G.C condition of sterol analysis

Table 5. Formular for the calculation of sterol content

Instrument  : Shimadzu G.C — 7AG
Detector : Flame lonization Detector

Column : 3mm x 2m, glass tube packed with 2%
Uniport HP on Silicone OV — 17
(60 — 80 mesh)

Temperature : Column  270°C
Injector  300°C
Detector 300°C

Flowrate : N, 45mi/min
H, 45ml/min
Air 450ml/min

Chart speed : Smm/min

223 7 sample ) uhAke] A AEel os)A
F 224419 relative retention timeol] &84 g e
o] g2k integratorell 2|3 A A &g 33t

4) Sterol2] Hz*?»

G.C.E °183l7] 93 sterol AEke] AA FHH&
Fig. 29} 723 G.C.ol|l 213 sterol 42 =7.2 Table
49} zkc}, z2la sterole] 5L A7 EEEE T
dted dlglom WHE-IFEARZE 5-a cholestanes A}
Sslsich

7+ sterole} §reke Table 59} 78 FA|22& o] 83}
o] Fslgon] 242 WREFEA & 5-¢ cholestane

Amount of sterol in food (mg/100g)

Psa x K S,
= X x 100
Pgt w

* Pga: Peak area of sterol
Pg; @ Peak area of internal standard (5—a cholestane)

K : Conversion factor obtained from calibration
curve :

S, : Weight of internal standard (mg)
W : Weight of sample (g)

o] peaks} vpehlE WAol wiat $-27h daAsHs
sterol peake] =Aujol] A447he F3t Froll AE Aol
28l vl g2 e] FAo] g 5-a cholestane?] FA|u]
£ #3 100 g%l Ye F*e2 ezl A8l 1002
FHE Aoz A4S
o 7)ol 4] vlR| o] A4 ke G.CoAA T Ak A
gJol7] wj-Foll Aoz Yo Tk
<zt sterol?| 2k =M >
 ZAAL 5-a cholestaneo]] A& ZH7te] sterol F-A|
u)E A6 2 o] AlAlE Ao kv olelig) 3ol
veRd 5 e

K= Sterol (mg)
~ 5-a cholestane (mg)
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1) Calibration curve of cholesterol.
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2) Calibration curve of campesterol.
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Fig. 3. Calibration curves of sterol.
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Table 6. Composition of mayonnaise samples

Mayonnaise sample

Moisture (%) Fat (%) Acetic acid (%) © Salt (%) Acidity (pH)
A 16.48 77.46 0.42 1.39 4,01
B 17.66 77.01 0.29 1.32 4.00
C 16.20 79.56 0.32 1.54 3.90
D 14.15 78.56 0.29 1.39 395
E 18.66 77.81 0.39 1.03 ) 3.90
F 16.04 75.67 0.40 1.24 3.73
G 14.26 81.82 0.24 1.00 3.89
H 54.39 34.20 0.39 1.24 3.65
| 15.38 77.43 0.27 0.98 3.70
J 15.09 76.99 0.32 1.39 3.84
K 13.30 78.85 0.32 1.01 3.86
L 62.27 31.31 0.55 0.74 3.n
M . 13.40 80.78 0.19 1.46 3.90
N 19.63 74.06 0.67 2.21 3.92
(0] 22.39 71.18 0.76 1.70 3.88
P 17.52 76.23 0.47 1.62 3.95
Q 13.60 80.40 0.47 0.96 3.77
Table 7. Color difference of mayonnaise samples 3} 7,

Mayonnaise sample LY a? b EY
A 805 01.1 17.1 179
B 80.8 01.5 201 202
C 78.6 002 171 19.1
D 77.6 006 221 236
E 78.6 00.2 19.8 212
F 779 000 19.6 21.5
G 79.2 006 186 19.9
H 83.5 019 202 19.0
1 79.0 01.6 163 18.3
I 76.3  00.0 16.5  20.3
K 780 —00.3 18.3 204
L 809 030 16.3 172
M 775 007  19.6 217
N 77.9 009 270 27.6
o) 80.2 009 239 238
P 760 003 238 259
Q 80.1 —00.6 26.4 26.1

* 1) Lightness

2) Redness  (—; Greenness)
3) Yellowness (—; Blueness)

4) Total color difference

A2+ Table 63} 7o

x| F3247= Table 7

** Standard plate value

L—— 91.4
a——— 0
b——- 25

o]4tel Table 6 ¢j3hd 482 oidlZ 13.3~
22.39%< 2 & g =3 AEFF Het Lo A
F254.39 9 62.27%2A & - 23k o A
Z-5-& real mayonnaise’} o}y, & fate] §F& &
224 Kcal® ¥4 wte diet-# mayonnaise2ld] o}zl
ﬂ]-_&ﬁ]__-.r 2 salad mayonnaise®Z #-F73%c}, -

ol#] 2/9| rlevlzE i) A FolAE AH A&
Bolx QA B A Zod, THAE A AFTL
ol A3 HA =S Folol mpebA old Fo AEFS A
dhsle A% 9 e diches Azbe] £oh, 483 A §
g ke 91.71~96.47%2 whavlze] 90%o] 4ol ol
AEo g o]Fo] AL 4 Utk
2T E d2AEd 09 Neld 27 0.76% o
%Z Hl"’—‘] 7 vepgton] 7oA ghE wha)

0.47%°)13 e AFL oich 25 2 ok
+ i%i‘:}. BEE 7} 2HE mtadl=7} 0.96% 2
Al ZA AT AF NellHx 20 o] 3l 2.21%
elgon diAl 2 JEAEFY] =7t A4 FA=
&S & 4 U pHY SAAE 3.65~4.01%7HA
vz 18 F2 5 el
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] b-2.92 L3}o] 91.4xc 2d I45 ¥ Ao 0,C18:1,C18:2,C18:3 % C20: 0°] v #F= o
] $4-5 o] 5% AL JeliE o]l £ E sampled ¥

ko] g7l 5 71Fo " 15.4~7.9 A5 Xold ¥

o w8 N‘N

3

22|32 RednessE JEE azte s 52 A%
2] AL w9l o} AE K home-made uf 2| =7} %
AFo g 7R LAFAU 7B =37 debd
A &L NAEold home-made »} QM| 2% -1 Zho] &
% A2 A2 A F-9 ol ohE et AFu &
A Aol Egict, mebd TR Holx ULAF
o] 7k A & o] =i,

solvent

Cl4§0
Cl6‘.0
ClB'.O
Cla‘-Z

ClB 3
CZO.'-O

3. X2 =4

m
y S

FFA kY] G.C.¢] chromatogram® Fig. 49}
2 7 vy wledl2e] xuak 249 GCE o +— + 4
Fig. 5-1% ¥ Fig. 5-4% 23 A R4 e 243 0 10 20 {minute)
Table 8ol YR}, Fig. 4. Standard gas chromatogram of fatty acid.
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Table 8. Composition of fatty acid (%)

M:;’:]l;l;:ise Ciao Cio Cis1 Ciso Cisy Cisa Ciss Cy00 Unknown SFA PUFA P/S
A T 10.80 T 3.81 24.20 52.90 7.80 0.40 0.09 15.09 60.80 4.03
B 0.07 10.74 T 3.82 22,88 53.53 8.88 0.02 0.01 14.67 6343 4.32
C T 10.66 T 3.72 2207 53.60 9.24 0.34 0.37 1475 62.86 4.46
D 0.19 13.20 0.31 3.49 21.60 53.60 7.32 0.14 0.15 17.21 6094 3.53
E 0.07 . 10.68 0.27 3.62 21.66 53.14 9.97 0.28 0.29 14.69 63.14 4.29
F T 11.74 0.27 1.97 28.65 55.40 1.47 N.D 0.50 13.72 57.01 4.16
G 0.09 11.00 0.33 3.16 2449 51.51 8.31 0.34 0.33 15.07 59.84 3.97
H T 10.28 T 3.83 30.70 47.77 7.07 0.27 0.08 1441 5487 3.80
| T 10.83 T 3.90 24.27 52.53 7.73 0.32 0.42 15.08 60.28 3.99
) T 10.75 T 3.64 2278 53.28 8.99 0.25 0.31 14.68 6229 4.24
K T 10.70 T 386 23.28 53.20 8.39 0.27 0.30 1486 61.61 4.14
L T 11.20 T 4.66 24.30 51.45 7.56 0.27 0.56 16.16 59.04 3.65
M T 10.72 T 3.60 22.13 53.47 951 0.28 0.28 14.64 63.01 4.30
N T 9.21 0.38 3.19 36.53 41.12 8.19 0.24 1.14 12.68 49.33 3.89
(0] 0.08 9.21 0.39 3.19 36.54 4083 8.12 0.31 1.33 12.83 48.77 3.81
P T 8.33 0.26 3.24 3791 40.53 8.53 0.27 0.93 11.87 4908 4.14
Q T 10.85 0.26 4.14 30.77 47.14 6.50 0.24 0.01 15.26 53.67 3.51

* SFA ——— Saturated Fatty Acid

PUFA —-—  Poly Unsaturated Fatty Acid
P/S ——— Poly Unsaturated Fatty Acid / Saturated Fatty Acid
N.D ——— None Detected

T ——— Trace, less than 0.001%
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Fig.5-1. Gas chromatograms of fatty acid of domestic mayonnaises (A-F)
*1; Solvent 2;Cl14:0 3;Cl16:0 4;Cl6:1 5, C18:0

6:C18:1

7:C18:2 8:C18:3 9:C20:1
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Fig.5-2. Gas chromatograms of fatty acid of foreign mayonnaises (U.S.A.: F-L)
*1; Solvent 2;Cl4:0 3;Cl16:0 4;,Cl6:1 5;C18:0
6:C18:1 7:Cl18:2 8:Cl18:3 9:C20:1
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Fig. 5-3. Gas chromatograms of fatty acid of foreign mayonnaises (Japan: M-P)
Fig. 5-4. Gas chromatograms of fatty acid of Home made mayonnaises (Q)

*1; Solvent 2;Cl4:0 3;Cl6:0 4,Cl6:1 5 Cl8:0

6:Cl18:1 7:C18:2 8Cl8:3 9:C20:1

Sample Q
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Fig. 6. Standard gas chromatogram of sterols.

3 7+ sterol®] A3 K& 73 22 o3 2=,

Cholesterol K=1.328

Campesterol K=1.315

Stigmasterol K=1.367

Sitosterol K=1.400

a2}z G.Coll 813} sterol®] chromatogramE- Fig.
7-1%-¢] Fig. 7-4¢} 70w sterole] &g el A
h= Table 99} 7t}

1) Cholesterol

o]%5-2] Aol gsbd AA sampleFolA vl=AF
o] KAl o] 20.23mg/100go & A vhebgty dE-A
F9) DA Zo] 166.07 mg/100 g2.2 ¥A ekt =
el A =L 28.64~74.83mg/100 g2 oFFEHA o}
ehgon HFAe 2 52 235 mge] d-F=ol YA+ ¥
FAEL 20.23;50.54mg/100 g & ki ¥ES} 2
27 Bglon 6xFe] Hi 33.67mg/100g2% =
A E 5o} v 3RS ¥ g

A EAZL 46.10~166.07mg/100 g3 Fo| ZA
vebgto v MAIES Alddstne o AFER I
Aslshe £ e vgch a3 BFAHEE
113.20 mg/100 g &2 oh& vietell wishA 7 E3keh
Home-made #F&v] 2= Q22 N3t OA &% A9l
A 7bg A sl dsE 4 7 I

2) Campesterol

A A sample Fol A v FA|E3] LAIFel 14.372 7}
A oA Vb 4% AlEQl N7} 133,40 el S
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Fig. 7-1. Gas chromatograms of sterols of domestic mayonnaises (A-F).

*1. 5-a cholestane 2. cholesterol 3. compesterol
4. stigmasterol 5. sitosterol
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Fig.7-2. Gas chromatograms of sterols of foreign mayonnaises (U.S.A.: G-L).
*1. 5~a cholestane 2. cholesterol

3. compesterol
4. stigmasterol 5. sitosterol
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Fig.7-3. Gas chromatograms of sterols of foreign mayonnaises (Japan: M-P). -
Fig.7-4. Gas chromatograms of sterols of Home made mayonnaises (Q). .
*1. 5-a cholestane 2. cholesterol
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B4 Mayonnaiseo] &sroll #3 HE 65

Table 9. Sterol content of mayonnaise samples {mg/100g)

Mayonnaise sample Cholesterol Campesterol Stigmasterol Sitosterol

A 46.30 42.04 43.39 135.36
B 28.64 31.89 25.69 89.40
C 30.67 41.65 31.15 109.93
D 58.23 37.15 24,52 103.64
E 74.83 31.35 21.77 86.07
F 74.74 130.81 4473 409.16
G 39.55 53.93 3891 128.71
H 36.24 20.33 14.58 50.56
1 50.45 30.65 28.64 96.30
} 29.68 36.54 25.40 93.64
K 20.23 23.52 15.08 55.31
L 31.84 14.37 10.97- 38.37
M 46.10 47.67 36.09 120.41
N 155.89 133.40 22.06 259.99
(0] 166.07 83.04 22,02 180.65
P 84.73 77.64 22.87 183.98
Q 90.75 19.18 16.91 63.61
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