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The effect of test mayonnaise containing three different levels of plant sterol-ester on human serum cholesterol was in-
vestigated using Japanese normocholesterolaemic and mildly hypercholesterolaemic subjects.

Ninety-two subjects were divided into four groups : Test Mayonnaise-L (440 mg plant sterol/day), Test Mayonnaise-
M (870 mg/day), Test Mayonnaise-H (1, 290 mg/day) and control mayonnaise group. Subjects consumed the mayonnaise
containing plant sterol-ester or Control mayonnaise and took 15 g of mayonnaise at dinner for four weeks. Plasma lipid
levels were measured after 0, 2 weeks and 4 weeks of the experiment. After 2 weeks and 4 weeks total cholesterol leve-
Is of all groups consuming the mayonnaise containing plant sterol-ester significantly decreased from the values at O week.
And dose dependent effect of plant sterol-ester was observed too. But the significant difference between control and Test
mayonnaise groups was not observed after either 2 weeks or 4 weeks. Serum LDL-cholesterol levels of Test mayonnaise
groups decreased from the values after O week. And after 4 weeks LDL-cholesterol levels of Test groups were signifi-
cantly lower than those of Control mayonnaise group. (Test mayonnaise-M, H) Dose dependent effect of plant sterol was
observed in serum total cholesterol level.

In conclusion, the mayonnaise =440 mg/day of containing plant sterol-ester has cholesterol lowering effect in Japa-
nese normocholesterolaemic and mildly hypercholesterolaemic subjects. And it was suggested that =870 mg/day of

plant sterol-ester consumption was effective.

Key Words : plant sterol-ester, cholesterol, mayonnaise, Japanese
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~280mg/dl, BEXU AL AFa— K TFHZ
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148 (15g) #HBEEZ, 2B, REROEH
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a) FEEHE, 7V VERELEHE
WERE I L. RIBEICOWTIdEH, A%
IZOWTIIMZEHR O 3 HE. HEEICZ0OR

&2 HRENER

v3x—XL YIX—XM ¥v3Ix—XH Fo: £ fk

245 24 % 21% 23% RNE

=3 (®) 49.7 £5.4 48.5+ 8.6 45.9+9.3 46.3+9.0 - 47.7+8.2

R (cm) 166.7 + 5.4 168.2 + 6.3 168.7 6.5 168.0 + 6.6 167.9+ 6.1

*HE (kg) 68.2+10.9 71.6 £10.2 74.8 +7.1 73.6 = 11.6 71.9+10.3

BMI 24.5+ 3.2 25.3 % 3.1 26.3+2.5 26.0+2.9 25.5+ 3.0

N B A M (mmHg)  142.4 +16.5 139.4 +17.4 131.9+14.9 136.3 + 20.5 137.7 £ 17.6
HEERHA M (mmHg) 86.3+ 11.2 87.1+10.3 82.1+8.9 82.5 + 14.5 84.6 +11.5
BLarzxro—i  (mg/d) 228.2+%22.2 229.0 + 25.3 225.2 +24.6 226.5 + 27.4 227.3 %+ 24.6
FUTUESC4F  (mg/dl)  205.3+136.4 214.4 =177.0 195.7 + 96.8 199.3+ 117.6 204.0 = 134.4
HDLaL XFa—J (mg/dl) 54.3+10.6 56.8 +12.8 57.2 +11.0 52.9+13.0 55.2 +11.8
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3. % B
1) REENE. 7/IJI-IIENE. EHE

BHEOFEBNE, 7Va— VEBRE., &
BEOHRIZOVT, EIITRLY,
XTHRRECITEEN 2 ABRIZY v 2 BB

WEDEBZWAH, F7-BE 4 BEE%IC
VAT U= VEREDHEERBIHBH SN
. WP A T — Vv A7 VERETIE, T
NTORERTICBCRBRIIE P ICEE R
KENIA LN olze T, 3THREE L K
AT H—=)VI AT VAREEEO B B 2

R3I REENE. 7IVI-IILEBRESLUSFE

THEREEE B RAEE B 2 AR B 4 BRE%
BRIXN¥— <3%x—XL 1,813.8+335.9 1,849.2 + 390. 4 1,805.2 + 299.5
(kcal/day) v3IAX—ZXM 1,914.1 % 286.7 1,909.5 + 357.7 1,951.2 + 411.0
v3X—XH 1,940.7 £514.6 2,093.6 + 521.4 2,032.5 +559.9
¥ B 2,030.5 +412.5 1,921.5 +515.6 1,922.5 =+ 504. 1
2INTG v3x—XL 73.8 +17.5 72.4 +18.8 69.9 + 14.7
(g/day) v3x—XM 75.6 +12.9 74.3+12.4 74.5 %+ 14.9
v3Ax—XH 78.9+21.9 76.6 + 20.5 76.3+23.4
poi: 75.0 = 14.8 67.5+16.1* 70.5 %+ 16.0
fs®E v3x—XL 53.7 +14.5 60.6 + 18.7 61.0 +15.2
(g/day) v3Ix—XM 59.7 +11.9 58.7 +15.8 63.6 +22.7
¥3x—XH 75.7 + 36.1 81.6 +36.8 81.5+ 46.4
¥ MR 63.3+23.0 63.9+22.7 68.3+ 28.8
RAK LM v3x—XL  247.6+57.6 242.0 + 58.8 238.3 *+ 56.3
(g/day) v3x—XM  257.7+52.3 261.6 +59.3 272.2 +68.0
vIX—XH 257.9%77.2 282.4 + 73.1 271.6 = 71.9
I BB 278.4 + 69.8 264.2 +91.3 250.8 + 79.5
ALX7FO0—-J)b v3Xx—XL  336.4+192.1 366.6 + 154.6 328.7 £ 121.7
(mg/day) vIX—ZXIM  346.5 % 149.2 385.7 = 172.0 378.4 + 158.2
v3x—ZXH  318.6 +141.7 371.0 % 143.4 373.8 +198.3
X BB 339.6 +126.2 285.6 + 106. 4 273.0 * 128.8"
B ¥3Ix—XL 10.1 + 4.0 9.2+3.0 9.3+3.2
(g/day) v3Ix—XM 11.6 + 4.9 11.2+3.8 11.0+ 4.6
¥3Ix—XH 12.9+6.2 12.6 £5.3 13.2+ 7.0
¥ BB 10.5 + 4.5 10.0 + 4.0 10.8 +5.5
TIVA—ENE v3IX—XL  314.4+462.7 340.1 + 267.3 275.1 + 269.7
(g/week) v3Ix—XM  334.6+270.7 293.8 + 248.8 316.7 = 327.2
vIX—XH  377.8 £722.1 404.8 +819.8 303.4 + 392.3
poil: ] 222.9 + 274.5 216.3 + 262.4 258.8 + 317.6
e ¥3Ix—XL 7,98.7+4,483.8 7,510.7 £3,774.2 7,805.1 =+ 4,043. 4
(%/day) YIR—ZXM 8,345.6+3,455.6 8,265.2+3,177.0 8,477.9 =+ 3,763.2
¥IX—XH 9,33.2+8,120.8 6,865.9*3,423.8 7,680.5 =+ 4,065.5
i B\ 8,417.8 = 4,853.6 8,796.8 £ 5,630.6 9,074.0 *+ 4,836.5
I + AT
*1p<0.05 ERGIBEHCT 2 AEE
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£4 MBERERSOREEOHE

WERE B EEGrAES B 2 EE% 1B 4 BRE %
#¥aLrzxyo—Jb v3x—XL  217.3+19.7 209.1 + 22.4** 208.9 + 20.2*
(mg/dl) v3x—XM 214.8%+21.7 204.5 + 24.8* 205.0 + 22.5*
v3x—XH 219.4+21.8 205.5 + 22.3***  205.9 & 24.0***
x B 212.6 + 25.4 206.7 +22.2 210.4 +£22.2
FUTUEF4 K <3%X—XL  207.7 +188.6 180.0 =+ 130.6 168.3 * 88.8
(mg/dl) v3IX—XM  192.0%109.1 178.8 £+ 98.0 198.9 + 150.4
¥3Fx—XH 173.9+95.1 187.5 £ 117.9 173.5 + 117.5
x4 BB 204.5 + 143.5 169.7 £ 105.1 169.4 + 108.6
HDLaOLZX5O—Jb w3x—XL 53.1+9.8 53.4 +10.8 56.0 + 12.0*
(mg/dI) vIZX—ZM 56.2 + 14.2 55.1+12.8 56.0 + 13.5
v3%x—XH 58.0 = 10.5 55.1 %+ 10.4* 56.9 + 10.3
x R 51.4+12.9 51.5+12.7 53.1+12.5
LDLOLXFO—J) ¥3%—XL  128.0+25.4 119.7 + 27.0 119.2 +24.7
(mg/dl) v3Xx—ZAM 120.2+26.8 113.6 £ 19.9 109.3 + 27.9*
vIZx—XH 126.6%+24.3 112.9£29.0***  114.4 + 26.5***
x4 BB 120.2 +29.6 121.3+27.1 123.4+25.4
LEBE RGBS v3x—-XL 0.62+0.22 0.44 +0.17*** 0.53+0.25
(mEg/1) vIAZX—ZIM 0.57 + 0.24 0.42 +0.17** 0.53+0.16
v3%—XH 0.65+0.20 0.41 +0.15*** 0.51 +0.18**
I B 0.62 +0.23 0.46 +0.18*** 0.56 + 0.32
TRUREHAI <3AX—XL  157.2+22.1 153.8 + 26.0 159.0 + 27.8
(mg/dl) v3x—AM 163.2%29.2 159.1 + 28.5 161.4 + 28.1
v3%x—XH 163.3%18.0 158.3+ 18.0 162.7 +19.0
PO 148.6 + 23.8 145.9 + 20.3 150.4 + 21.6
7RYKREHAB ~<vIX—XL  136.1%£21.5 133.0 +20.5 134.3+21.0
(mg/dl) ¥3x—XM 131.3%+15.5 128.3+17.2 128.8 + 13.6
v3Ax—ZXH 131.6%t22.6 125.3 + 22.7** 127.6 + 22.6**
X B 131.9+21.0 129.6 +19.1 135.4 + 20.0
PRUREQACO <3%—XL 11.3+4.3 11.2+4.0 10.8 + 3.6
(mg/dI) EEES P AV 11.8 % 3.5 11.5+4.0 11.3+3.8
¥3%x—XH 11.0%£3.0 11.2+ 3.0 10.8 + 3.3
X BB 1.4+ 4.4 10.8 + 4.1 11.3+ 3.8
T7RYKREHAE <v3Ix—XL 5.16 + 2.50 5.05 %+ 2.07 4,80 +1.24
(mg/dl) vIX—ZM 5.32%+1.29 5.10 £ 1.29 5.27 +1.56
v3%x—XH 5.15+1.36 5.17 +1.28 5.11£1.21
X B 5.04 +1.22 4.82 +0.96 4.94 1+ 0.94
PHE + R R
* 1 p<0.05 EIEERCET 2AEE
1 p<0.01 EREIEECHT 2 AEE

P p<0.001 fEEBARAECHS B A EE

T2DIZxT L, WA 50— VT X 57 VIEREE
2OV, Wb IE 2 A% T e
IDBETL, vT A —XHEIIBVWTIZE

2 AM%E,. 4 BBBICBVWTHERET 2
AbNTz, T, B L AFT— VEHDOZEAL
EEfR SFRELEY A T O — VT X5 IVIE
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®5 MARFFREEDOHE

WERERE B ERARE B 2 A% 1BHY 4 BRI
2o R R I AE ~3x—XL  107.6+28.8 109.8 + 31.1 110.5 + 35.1
(mg/dI) v3AX—-ZAM 95.8+12.6 101.5 + 24.0 96.9 + 18.6
v3%x—XH 97.8 +19.7 97.6 + 14.4 96.9 +18.5
X BB 99.8 + 26.3 99.8 + 27.0 96.8 + 21.0
HbA.c v3Ix—-XL 5.88+1.24 5.68 + 1.17*** 5.45 + 1.17***
(%) v3AX—IM 5.41 +0.65 5.22 +0.82** 5.03 + 0.89***
v3%x—XH 5.38 +0.49 5.21 £ 0.48*** 4,98 + 0.50***
i BR 5.44 +0.85 5.21 +0.84*** 4,97 +0.87***
Jgaziyy v3x—XL 2.72+0.34 2.72 +0.31 2.75+0.33
(g/dI) v3IZX—ZXM 2.64 +0.24 2.631+0.28 2.67 +0.29
¥3Ax—XH 2.66 +0.25 2.69 +0.25 2.65 + 0.28
X BB 2.72+0.21 2.69+0.18 2.69 +0.23
GOT v3x—XL 23.9+8.8 25.4 +10.1 26.3+13.4
(/) vIAX—ZM 24.7 £10.5 22.7+ 6.5 23.1£6.9
v3%x—XH 23.9+5.3 23.4+ 5.1 24.1+5.0
¢ BB 22.4+5.7 23.5 1+ 6.6 24.2+9.3
GPT v3Ix—XL 30.6 + 25.8 31.8 +28.0 34.3+38.2
au/) EEES VAV 26.5 +20.5 24.2 +14.7 25.5+15.9
¥3%x—XH 30.0+12.6 28.9+ 14.3 30.9+15.4
B 25.9+ 16.6 28.3+18.6 29.5 4 21.0**
ALP ¥3%x—XL  183.5%28.6 188.8 *+ 36.5 193.0 + 35.8*
(u/n v3Ix—AM 186.0%49.3 180.5 + 48.9* 190.8 *+ 47.7*
v3%x—XH 195.0+% 46.8 192.4 + 48.1 199.9 + 49.6
x BB 191.7 + 49.2 188.2 + 49.2 195.9 + 56.8
v-GTP ¥3Ix—XL 38.8+27.5 40.8 *+ 30.3 43.3+41.1
(u/) v3x—XM 37.1+27.1 37.1%+27.2 34,5+ 24.2
v3Ix—XH 46.4 + 40.3 41.9+31.8 41.2+27.8
i B 29.9+13.3 30.3+16.2 29.0 +14.6
LDH v3x—XL  308.0*x43.6 315.0 + 45.4 321.0 £ 50.6
v/ v3Ix—XM 319.4+59.6 323.7 £ 54.1 331.0 = 59.4
¥v3%X—XH  306.2%35.1 310.9 + 36.8 310.8 + 38.1
X BER 312.3 % 48.1 323.6 £ 42.1* 324.1 + 56.5*
T + FEHE (R

*1p<0.05 HEEBHIREEIE T 2 A EE
BB IO 2 B

** 1 p<0.01

i p<0.001 BERBRRICANT 5 HEE

4) = -M2

AERHI I, REER (RS, HERE
B2 E)RERE,HJFH, 0TV, A0 X
EOBZEIRONLE o7, EMOBZ O

— 11

. BIUMG, #B~vasr—Xicka
b s BMEERICBIT2EERIIE S
Loz,
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F6 MRFECFREEDOHEI

TERER FEINERIARE B 2 BRE# B 4 BE#

Total protein v3Ix—XL 7.38+0.38 7.32+0.35 7.47 £ 0.39
(g/dl) YIZX—ZM 7.32+0.24 7.15 £ 0.29*** 7.30 £0.32
¥v3I%x—XH 7.33£0.31 7.25 + 0. 31 7.31+0.33

i BB 7.41 +£0.26 7.31 £0.22* 7.40 £ 0.34

Albumin ¥v3Ix—XL 4.67 +0.22 4.60 £ 0.22* 4,72 +0.24
(g/dl) vIZx—ZXAM 4.68 +0.28 4,53 £ 0.27*** 4.63+0.25
¥Ix—XH 4.68 +0.27 4.57 +0.20* 4.66 £+ 0.20

B 4.70 £ 0.22 4.63+0.17* 4.71 £ 0.24

A/G ratio ¥3%x—XL 1.743+0.226 1.715+£0.212 1.737 £ 0.214
v3FZ—ZXAM 1.791 £0.233 1.748 £ 0.238 1.755 £ 0.224

¥3%x—XH 1.778+£0.219 1.715+0.178**  1.781 £ 0.225

X BB 1.740 = 0.169 1.731 £ 0.139 1.763 % 0.169

Total bilirubin ¥3%x—XL  0.747 £0.374 0.757 + 0.387 0.788 = 0.512
(mg/dl) ¥3%—ZXAM 0.733+0.267 0.731 +0.233 0.738 = 0.273
v3%x—XH 0.767 £0.254 0.633 % 0.256* 0.633 % 0.286*

i B 0.644 £ 0.272 0.654 % 0. 251 0.705 =% 0. 343

JLTFF=> ¥v3ax—XL 1.05 +0.15 1.01 +0.16* 1.01 £ 0.17*
(mg/dl) YIZX—ZM 1.06 =0.14 0.99 £+ 0.13*** 1.02 £ 0.13*
¥v3x—XH 1.10+£0.18 1.06 £ 0.18** 1.07 +0.20

i R 1.09+0.10 1.03+0.10* 1.04 £ 0.09*

BUN ¥3x—XL 15.0 £ 3.3 14,3+ 3.3 14.3+ 3.0
(mg/dl) vIAZX—ZM 14.5+ 2.4 14.5+2.8 14.0 £ 3.0
¥v3Ax—XH 15.0 £ 4.1 14.8 + 4.4 14.9+ 2.8

i BB 15.2+ 4.2 14.6 = 4.5 14.9 + 3.5

FRE& ¥v3x—XL 5.75+1.34 6.14 = 1.41** 6.09 + 1.46*
(mg/dI) vIX—ZXM 6.08 = 1.11 6.10 = 1. 11 6.35+ 1.14**
v3%x—XH 6.54 +1.12 6.68 £ 1.27 6.84 + 0.98*

i B 6.72+1.27 6.74 +1.31 6.86 + 1.37

SR i + R
* 1 p<0.05 ERBERCHT 2 EEE

**ip<0.01  EIMBGERICH T 2 HEEE
i p<0.001 EWFEGEEICS Y AFEE

#1p<0.05 UITHT B HEE
4. E %

ARREBROFER, MHPFHEI VAT O — )VEIC
BWT, WRELHEH AT O -V AT IVIE
MEE L o<, BIUHE T ICE B %232
TERdPolzh, MYPYAT O — VI T IVE
BT TENRGER > OFRIETLT
WhHZ EFbrol, 61T, EIEBED

LOEFEER-EZA, HPAFO— LT
AT VBB EEL ) SETLTEBY,
ZOETIIEPYA T 00— VI AT VOEBNE
WAKFF L TWB Z &5 h oz, 512, LDL
TV AT - VEOEBINEHGER?LOKT %
BEEL/-L2h, vI XA —ALETIRESRIC
BT Lo, vIA—AMEBEL YT 5 —
AHBETIIAEBIET LTz, 51, 2
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x7 MNERO/BREEOHRE
HEREEE RS B 2 B B 4 BfE %
=HIES v3Ix—XL 7.43 £ 2.66 7.13+2.23 7.43+1.9%
(X1,000/mm?®) <3X—IM 6.72+1.84 6.78 = 1.67 6.90 £ 2.00
¥3Ix—XH 7.27 +2.43 7.16 £2.26 7.11+£1.97
X R 6.88 +1.85 6.86 + 1.98 6.88 +2.03
FRIMER v3x—XL  491.0+38.2 484.5 + 41.6* 490.1 + 43.4
(X10,000/mm?®) <IZx—XM  489.7 +26.2 480.5 + 28.0** 489.2 + 24.8
vIZ—XH 492.8+28.4 487.7 + 28.6 494.8 + 29.6
xt BR 490.2 + 37.5 481.5 + 37.1* 488.7 + 36.7
ANETOE > ¥v3zx—XL 15.2+0.9 15.1 1.1 15.3+ 1.1
(g/dI) YIZ—ZXM 15.4+0.9 15.1 +1.0* 15.4 %+ 0.9
¥vIx—XH 15.4+0.8 15.31+0.8 15.5+0.8
¥ B 15.2+ 0.9 15.0+ 0.9 15.2 %+ 1.0
AT rIYy b w3ZX—-XL 46.7 £ 2.5 45.3 + 2.6*** 46.1 2.7
(%) vIZ—AM 46.5+ 2.3 45.0 + 2.6*** 46.0+ 2.2
v3%x—XH 47.1 £ 2.5 46.0 =+ 2. 4** 46.9+ 2.3
X R 46.0 + 2.1 44.8 + 2. 4** 45.5 + 2. 4*
FHFMBEEE ~3%—XL 94.8+ 4.2 93.3 4 4,3*** 94.0 + 4.3***
MCV vIZ—ZM 94.5+ 3.7 93.4 & 3.7** 93.6 + 3.6%**
(f1) v3%x—XH 95.3+ 3.6 94.0 £ 3.4*** 94.6 + 3.6%*
¥ R 93.8 5.5 92.2 + 4.8*** 93.0 + 5.0**
EHmeaRs v3x—XL 31.1+1.4 31.2+ 1.5 31.2%1.4
MCH vIZ—ZM 31.4+1.5 31.5+1.6 31.5+ 1.5
(pg) ¥3x—XH 31.2+ 1.1 31.3+1.2 31.3+1.2
i R 31.1£2.0 31.2 +2.0* 31.2+ 2.1
FHmeEFEEE <v3IX—IL 32.7+0.8 33.3+0.8*** 33.1+0.8***
MCHC YIZ—ZXM 33.1+0.8 33.6 £1.0*** 33.5+0.8***
(%) v3%x—XH 32.6 + 0.6 33.2+0.6*** 33.0+0.6**
i BB 33.0+0.7 33.6 £ 0.8*** 33.4+0.8**
/iR vIx—XL 24.1+7.8 22.9+7.0 24.5+ 7.4
(X10,000/mm3®) ~<3Ix—XM 23.0+£5.2 21.4 £5.3** 22.4+5.3
¥v3%x—XH 21.7+ 4.9 20.8 + 4.8 21.4+ 4.4
I HR 26.0+ 6.2 24.1 *+ 6.5* 26.2+9.1

FHE R R =
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&8 HEROHE
TERE B HIFRARS B 2 BRI % B 4 BRE#
A8 HA M E v3Ix—XL 141.2 £ 20.8 136.9 + 20.6 142.3 + 23.3
(mmHg) YIX—AM 139.5 + 20.4 133.0 = 17.0* 138.6 = 15.8
¥v3Ix—XH 136.0 = 22.2 131.3 *+ 15.7 137.6 = 20.0
i BB 133.2 = 14.7 132.5 =19.7 136.3 = 18.5
Y sRER I E v3Ix—XL 88.5+9.3 87.1 8.6 83.5 = 13.1
(mmHg) vIF—ZM  86.5+11.1 84.9 +10.4 86.0 + 10.8
v3x—XH 88.1+12.3 86.2 = 9.1 85.1+11.6
i HR 89.1+9.2 85.91+9.8 81.9 +10.6*
ARipE ¥v3x—XL 67.9+ 7.5 69.6 = 7.8 71.1*£5.5
(beats/min. ) vIAZX—ZM 70.8 = 6.4 72.7 £ 8.1 70.8 7.7
¥v3x—XH 72.0+7.0 73.5*+7.2 72.1*+6.9
i HR 70.5 £ 5.8 69.9 + 6.6 70.0 £6.9
BMI v3x—XL 24,5+ 3.2 24.5+3.2 24.5 1+ 3.2
v3Ix—ZAM 25.3+3.2 25.2 3.2 25.2 = 3.1
v3Ix—XH 26.4 + 2.6 26.3 2.7 26.3+ 2.6
i B 25.9+2.9 26.0*+ 2.9 25.9+ 2.9

FHE HIEHE R

*1p<0.05 EHEBRCHTLIHEEE
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