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Effect of Fermented Milk on the Blood Cholesterol Level of Korean

Yong Wook Lee'
School of Public Health, Seoul National Universily

ABSTRACT — This study showed the effect of fermented milk on the cholesterol level of
Korean. 130 persons among the teachers of elementary, middle and high schools, professors
and graduate school students were divided into two groups according to their cholesterol level
and provided with fermented milk 300 m/ dairly from Sep.25 to No. V3. They were given
blood test at 20 days and 40 days after drinking fermented milk, and surveyed about their or-
dinary life style and the change of fecal condition. Cholesterol, LDL and the ratio of LDL and
HDL in blood were significantly decreased in both high cholesterol group and normal group
while HDL cholesterol was notably increased. TG showed slightly tendency of decrease in nor-
mal group while no changed in high group. There is no significant change in cholesterol level
after drinking fermented milk among groups which are divided by factors of dringking, smok-
ing, caffeine, B.M.I. and family history. The research also showed that drinking fermented
milk improved the fecal frequency and fecal condition.
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Table 1. Classification of the subjects by gender and dis-

tribution
Gender
School Total
Male Female

A 12 5 17
B 2 9 11
C 18 0 18
D 11 1 12
E 3 18 21
F 11 6 19
G 13 6 19
H 2 11 13

Total 72 58 130
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Table 2. Physical characteristics and total blood cholest-

erol level of the subjects (mean+S.D.)
characteristics Normal High Total

Age (year) 344+ 85 46.0+10.7 43.8+112

Height (cm) 164.9+ 8.2164.9+ 7.8 164.1+12.0

Weight (kg) 588+109 63.8+11.5 62.8+11.5

B.M.L (kg/m®) 21.5+ 25 233+ 29 2424142

Systolic BP. (mmHg) 743+11.1 79.9+11.3 227.5+385
Diastolic B.P. (mmHg) 114.5+11.6 121.1+15.8 245.9+37.3
Total cholesterol (mg/dl) 187.94-24.0 259.0+25.3 217.2+40.4

N 24 106 130
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Table 3. The total cholesterol levels during fermented milk

intake (unit mg/dl)
Days 0 20 40
Number Mean S.D. Mean S.D. Mean S.D.

Normal 24
High 106

187.9 24.0 1862 29.0 1785 28.2
259.0 25.3 236.9 34.0 226.0 375

Table 4. The decrease trends of total cholesterol level dur-
ing fermented milk intake (unit mg/d/)

Total cholesterol decrease

Number
0~20 days 20~40 days 0~40 days
Normal 24 1.75 7.67 9.42*
(0.93%) (4.12%) (5.01%)
High 106 22.10** 10.91** 33.01**

(8.53%) (4.60%) (12.75%)
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Fig. 1. The effect of the fermented milk intake on the dif-
ferent blood cholesterol level group.
Normal: normal cholesterol group, High: high cho-
lesterol group, Error bar: standard error mean (S.E.

*p<0.05, **p<0.01 M.).
Table 5. The effect of the fermented milk intake in the high blood cholesterol group classified by age (unit mg/dl)
Total cholesterol level determined at Difference of total cholesterol level determined between
Age N 0 20 0~20 20~40 0~40

mean (SE) mean (SE) mean (SE) mean (SE) mean (SE) mean (SE)

20~29 7 243.7(7.8) 220.1(15.4) 1983(11.2)  23.6(11.0)* 21.9(7.7)** 45.4(8.9)***

30~39 30 249.2(3.7) 228.9(31.7) 219.8( 6.1) 20.3( 4.1)*** 9.1(4.3)** 29.4(5.6)***

40~49 22 262.8(5.5) 238.0( 6.2) 223.2( 6.9) 24.8( 6.8)*** 14.8(7.5)* 39.6(6.6)***

50~59 36 266.2(4.2) 244.3( 5.5) 235.8( 6.6)  21.9( 5.3)*** 8.5(6.5) 30.4(6.6)***

60~69 11 264.2(9.4) 242.8(13.6) 234.6(14.4) 21.4( 9.8)* 8.8(5.8) 30.2(7.6)***

*p<0.1, **p<0.05, ***p<0.01
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Fig. 2. The effect of the fermented milk intaked by the
different age group.

Table 6. TG trend after drinking fermented milk

(unit:mg/d/)
Group 20 days 40 days Decrease (%)
NORMAL  Mean 110.9 105.5 5.4(4.87%)

S.EM 15.2 19.3 11.37

Mean 179.4 179.9 0.44(025% 1)
S.EM 15.2 19.3 11.37

HIGH

Table 8. HDL trend after dringking fermented milk
(unit:mg/d/)
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Table 7. LDL trend after dringking fermented milk

(unit:mg/dl)
Group 20 days 40 days  Decrease (%)
NORMAL Mean 109.3 99.4 9.9**(9.06%)
EM 4.0 4.1 3.19
HIGH Mean 148.4 135.8 3.95%**(2.66%)
SEM 4.0 4.1 3.19

**: p<0.05, ***: p<0.001

Table 9. LDL\HDL trend after dringking fermented milk
(unit : mg/d/)

Group 20 days 40 days  Decrease (%) Group 20 days 40 days  Decrease (%)
NORMAL Mean 54.7 580  -3.3**6.03% 1) NORMAL Mean 2.18 1.82  0.36***(16.5%)
SEM 12 1.5 0.89 SEM 0.11 014 o1
HIGH Mean 52.6 543  -187*(3.56%1) HIGH Mean 2.98 279 0.214%(7.18%)
S.EM 1.2 1.5 -0.89 SEM 0.11 014 0.11

*:p<0.1, **: p<0.05

*: p<0.1, ***: p<0.001
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Table 10. The effect of the fermented milk intake in the high blood cholesterol group classified by degree of cigarette smoking

Total cholesterol level (mg/dl) Difference of total cholesterol level (mg/dl)
dringking period (days) dringking period (days)
Smoking N

0 20 40 0~20 20~40 0~40
mean (SE) mean (SE) mean (SE) mean (SE}) mean (SE) mean (SE)
Non 75 257.3( 3.9) 235.7( 3.9) 223.0( 4.2) 21.6( 3.2)+ 12.8( 3.7)+ 34.4( 3.9)+
Light 6 259.5( 6.7) 222.8(17.2) 213.0(13.7) 36.7(20.3) 9.8(10.8) 46.5(17.1)**
Medium 11 263.0(25.6) 243.1(39.2) 231.5(42.0) 19.9¢ 8.4)** 11.64( 7.6) 31.6( 9.0)+
Heavy 14 264.5( 8.8) 244.1( 7.8) 243.4(10.1) 20.4( 6.5)+ 0.8( 9.2) 21.1( 7.6)**

**: p<0.05, +: p<0.001, non: nonsmoker (never smokes cigarette), light: light smoker (smokes a half pack of cigarette a day), medi-
um: medium smoker (smokes between a half and a pack of cigarette a day), heavy: heavy smoker (smokes more than a pack of ci-
garette a day).

Table 11. The effect of the fermented milk intake in the high blood cholesterol group classified by cigarette smoking

(unit:mg/d/)
Total cholestero!l level Difference of total cholesterol level

. dringking period (days) (mg/d/) dringking dringking period (days) (mg/dl)

Smoking N

0 20 40 0~20 20~40 0~40
mean (SE) mean (SE) mean (SE) mean (SE) mean (SE) mean (SE)
Non 75 257.3(3.9) 235.7(3.9) 223.0(4.2) 21.6(3.2)+ 12.8(3.7)+ 34.4(3.9)+
Smoking 31 263.0(4.9) 239.7(6.4) 233.3(7.0) 23.4(5.)+ 6.4(5.3) 29.7(5.8)+
+ p<0.01
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Fig. 4. The effect of the fermented milk intake in the
groups classified by (A) drinker or nondrinker
and (B) degree of drinking.

Table 12. The effect of the fermented milk intake in the high blood cholesterol group classified by frequency of drinking

(unit mg/dl)

Total cholesterol level (mg/d/)

Difference of total cholesterol level (mg/dl)

dringking period (days)

dringking period (days)

Drinking N
0 20 40 0~20 20~40 0~40
mean (SE) mean (SE) mean (SE) mean (SE) mean (SE) mean (SE)
Non 57 261.3( 3.5) 242.6( 4.5) 227.2( 4.9) 18.7( 3.6)+ 15.4(4.4 )+  34.1( 4.0)+
Light 16 251.1( 4.6) 216.2( 6.5) 204.8( 7.1)  34.9( 7.4)+ 11.4(3.8 »+  46.4( 7.9)+
Medium 16 255.1(19.7) 243.5( 7.3) 230.9( 7.2) 11.6( 4.8)** 12.63(8.2 ) 24.3( 7.6)+
Heavy 8 260.6( 7.8) 213.3(14.9) 219.6(15.6)  47.4(14.7)**  -6.38(7.53) 41.0(14.4)**

** p<0.05, + p<0.01, nondrinker: never drinks, light drinker: drinks 2~3 times a month, medium drinker: drinks 1~2 times a

week, heavy drinker: drinks more than 3 times a week

Table 13. The effect of the fermented milk intake in the high blood cholesterol group classified by alcohol drinking

Total cholesterol level (mg/dl)

Difference of total cholesterol level (mg/dl)

drinking period (days)

drinking period (days)

Drinking N
0 20 40 0~20 20~40 0~40
mean (SE) mean (SE) mean (SE) mean (SE) mean (SE) mean (SE)
Non 57 261.3(3.5) 242.6(4.5) 227.2(4.9) 18.7(3.6)+ 15.4(4.4)+ 34.1(4.0)+
Drinker 40 254.6(3.1) 226.5(5.3) 218.2(5.3) 20.1(5.0)+ 8.4(4.0)** 36.5(5.3)+

** p<0.05 + p<0.01

Table 14. The effect of the fermented milk intake in the high blood cholesterol group classified by coffee drinking

Total cholesterol level (mg/d/)

Difference of total cholesterol level (mg/dl}

drinking period (days)

drinking period (days)

Drinking N
0 20 40 0~20 20~40 0~40
mean (SE) mean (SE) mean (SE) mean (SE) mean (SE) mean (SE)
Non 25 257.3(5.0) 234 3(40.7) 220.4(38.6) 23.0(8.0)+ 13.9(6.7)** 36.9(6.6)+
1~2 cup 54 262.8(3.3) 240.3( 4.3) 228.0(32.5) 22.5(3.5)+ 12.3(4.1)+ 34.8(4.1)+
>3 cup 23 255.2(5.8) 232.4( 6.9) 225.0( 8.9) 22.7(4.8)+ 7.4(5.3) 30.2(6.9)+
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Fig. 5. The effect of the fermented milk intake in the
groups classified by degree of coffee intake.
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Table 15. The effect of the fermented milk intake in the high blood cholesterol group classified by BMI

BMI N Total cholesterol level (mg/d/) Difference of total cholesterol level (mg/d/)
drinking period (days) drinking period (days)
0 20 40 0~20 20~40 0~40
mean (SE) mean (SE) mean (SEj mean (SE) p mean (SE) p mean (SE) P
<20* 13 238.3(3.2) 212.9( 6.5) 198.4( 8.3) 25.5( 5.5) .001 14.5(5.7) 026 39.9( 7.6)  .000
20~25%* 65  260.6(2.9) 238.1( 4.0) 227.3( 4.4) 22.5( 3.6) .000 10.7(3.9) .008 33.3( 41) .000
25~30+ 22 268.1(6.8) 242.4( 8.5) 229.6( 8.5) 25.8( 6.6) 001 12.8(6.6) 066 38.6( 6.3) 000
>30++ 2 256.5(7.5) 246.5(23.5) 246.0(20.0) 10.0(16.0) .644 0.5(3.5) 910 10.5(12.5) 555

“AHF, B dAE, tAAE, e

Table 16. The effect of the fermented milk intake in the high blood cholesterol group classified by family history of obesity,

hypertention, CVD and DM

Total cholesterol level (mg/df)

Difference of total cholesterol level (mg/d/)

drinking period (days)

drinking period (days)

Family history N
0 20 40 0~20 20~40 0~40
mean (SE) mean (SE) mean (SE) mean (SE) mean (SE) mean (SE)
+ 31 262.8(3.8) 240.9(6.1) 230.1(5.6) 21.9(4.9)+ 10.9(4.4)** 32.8(5.1)+
- 51 256.1(3.7) 236.3(3.9) 225.0(5.3) 19.8(3.4)+ 11.4(4.4)** 31.1(3.9)+

*: p<0.1, **: p<0.05, +: p<0.01
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Fig. 6. The effect of the fermented milk intake by the dif-
ferent weight group.
A: BMI<20, B: 20<BMI<25, C: 25<BMI<30, D
30<BMI
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Table 17. Change of fecal frequency and amount after
drinking fermented milk

Frequency (%) Amount (%)

no change 76 (60.3%) 70 (55.6%)
Increase 36 (28.6%) 28 (22.2%)
Decrease 6 ( 4.8%) 10 ( 7.9%)
Etc 8 ((6.3%) 18 (14.3%)
Total 126 (100%) 126 (100%)

Table 18. Change of fecal condition after drinking fer-
mented milk

Number of Respondents

Answerl 34(27.4%)
Answer2 7.3%)
Answer3 67(54%)
Answerd 2(1.6%)
Answer5 12(9.7%)
Total 124(100%)

Answerl: No change as compared with the beginning of fer-
mented milk dringking, Answer2: Discomfort even after eva-
cuation disappeared, Answer3: Hard stool became soft, Answ-
erd: Diarrhoea became more often, Answer5: etc.
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Table 19. The change of fecal frequency in high cho-
lesterol group classified by age (%)

Table 22. The change of fecal frequency in normal group
classified by age (%)

Frequency (%)

Frequency (8)

20~29 30~39 40~49 50~59 60 o}4F Total

20~29 30~39 40~49 50~59 Total

No change 1(14.3) 19(65.5) 12(54.5) 22(64.7) 7(63.6) 61(59.2)
Increase  4(57.1) 8(27.7) 7(3L8) 8(23.5) 3(27.3) 30(29.1)
Decrease 0(0)  1(3.4) 2(9.1) 129) 10.1) 549)
etc. 2(286) 134) 1(45) 3(89) 00)  7(6.8)

No change 5(55.6) S(71.4) 4(.66.7) 1(100) 15(65.2)
Increase  3(33.3) 2(286) 1(167) O(0) 6(26.1)
Decrease  0(0)  0(0) K167} 0(0) 14.3)
etc. 1LY 0@ 00y  o0) 1(4.3)

total  7(100) 29(100) 22(100) 34(100) 11(100) 103(100)

total  9(100) 7(100) 6(100) 1(100)  23(100)

Table 20. The change of fecal amount in high cholesterol
group classified by age (%)

Table 23. The change of fecal amount in normal group
classified by age (%)

Frequency (%)

Frequency ()

20~-29 30~39 40~49 50~59 60 ©|*} Total

20~29 30~39 40~49 50~59 Total

No change 2(28.6) 19(65.5) 12(54.5) 19(55.9) 6(54.5) 58(56.3)
Increase  3(42.8) 4(13.8) 5(22.7) 8(23.5) 3(273) 23(22.3)
Decrease  0(0)  2(69) 29.1) 2(59) 109.1) 7(6.8)
ete, 228.6) 4(13.8) 3(136) 5(147) 1(9.1) 15(14.6)

No change 4(44.5) 4(57.1) 4(66.7) 0(0) 12(52.2)
Increase  2(22.2) 2(28.6) 2(333) 0(0) 6(26.1)
Decrease  1(11.1) 1(143) 0(0)  0(0) 2%8.7)
etc. 2222) 00)  00) 1(100)  3(13.0)

total  7(100) 29(100) 22(100) 34(100) 11(100) 103(100)

total  9(100) 7(100) 6(100) 1(100)  23(100)

Table 21. The change of fecal frequency and fecal amount
inhight cholesterol group classified by sex (%)

Table 24. The change of fecal frequency and fecal amount
in normal group classified by sex (%)

Frequency (%)

20~29 30~39 40~49 50~59 60 |4 Total

Frequency (No.) Amount (No.)
Male Female Total Male Female Total

No change 36(61) 25(56.8) 61(59.2) 38(64.4) 20(45.5) 58(56.3)
Increase  15(25.4) 15(34.1) 30(29.1) 10(16.9) 13(29.5) 23(22.3)
Decrease  2(34) 3(68) 5(49) 1(17) 6(13.6)  7(6.8)
etc. 6(10.1)123)  768) 10(16.9) 5(114)  15(14.6)

No change 7(63.6) 8(66.7)15(65.2) 5(45.5) 7(58.4)12(52.2)
Increase  2(18.2) 4(33.3) 6(26.2) 3(27.3) 3(25) 6(26.1)
Decreasse  1(9.1) O(0)  1(4.3) 109.1) 1(83) 2(8.7)
efc. 19.1) 00) 1(43) 2(18.1) 1(8.3) 3(13.0)

total  59(100) 44(100) 103(100)59(100) 44(100) 103(100)

total  11(100) 12(100) 23(100) 11(100) 12(100) 23(100)
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