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Effect of Erythritol on Plasma and Liver Cholesterol Levels in Rats

Hiroyasu FUKUBA and Mutsumi TAKEUCHI

Recently, the microbial production method for erythritol, one kind of sugar alcohol, was
developed. This compound is about 80% as sweet as sucrose, but, as it does not metabol-
ized in the human body, it was reported that this could employ as low calory sweetner and
it would be possible to employ as sweetner for patients of diabetes and other metabolic dis-
ease. In this study, the hypocholesterolemic effect of erythritol were examined.

Two large dietary groups, with or without cholesterol, were setted and each was divided
into three subgroups containing 0, 5 and 10% erythritol, respectively. Another group
containing 10% sorbitol, hexose alcohol, without cholesterol was also setted. These diets
were fed ad libitum to male S.D. rats for 4 weeks.

The caecum weight of rats fed erythritol showed the difference significantly as compared
with this weight of sorbitol group, this would be due to the better absorption of erythritol
through the small intestine. However, the feeding of erythritol did not increase cholesterol

levels of plasma and liver even in the case of cholesterol supplemented diet.
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Table 1. SRHER (KB 1)
Dietary Groups

Cont. F Cont.(+) E 5% F E 10% F E10%(+) S 10% F
C omponents
Casein 20 20 20 20 20 20
Soy bean oil 10 10 10 10 10 10
Salt mixture®* 4 4 4 4 4 4
Vitamin mixture** 1 1 1 1 1 1
Cholesterol - 0.5 - - 0.5 -
Choline chloride 0.2 0.2 0.2 0.2 0.2 0.2
Sodium cholate 0.25 0.25 0.25 0.25 0.25 0.25
Erythritol - - 5 10 10 -
Sorbitol - - - - - 10
a-corn starch 64.55 64.05 59.55 54.55 54.05 54.55

* Each diet contains (per 100g diet), 750IU Vitamin A, 75IU Vitamin D,,
and 10mg Vitamin E.
* Harper's mixture (J.DNutr., 68, 405(1959))
Table 1. R (K8 2)
Dietary Groups

Cont. F Cont. (+) E5%F E5%(+) E 10% F E10%(+)
C omponents
Casein 20 20 20 20 20 20
Soy bean oil 10 10 10 10 10 10
Salt mixture®* 4 4 4 4 4 4
Vitamin mixture** 1 1 1 1 1 1
Cholesterol - 0.5 — 0.5 - 0.5
Choline chloride 0.2 0.2 0.2 0.2 0.2 0.2
Sodium cholate 0.25 0.25 0.25 0.25 0.25 0.25
Erythritol — - 5 5 10 10
a-corn starch 64.55 64.05 59.55 54.55 54.056 54.55

* Each diet contains (per 100g diet), 750IU Vitamin A, 75IU Vitamin D,,

and 10mg Vitamin E.

** Harper's mixture (J. Nutr., 68, 405(1959))
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Table 3. MERE R CERZIH (FERL)
Initial Weight Final Weight Weight Gain Dietaly Intake Dietary
(g) (g) (g/day) (g/day) Efficiency

Cont. F 115.2+16.4 286.2+22.6 5.1x1.3 14.741.5 0.36+0.10
Cont. (+) 115.7+14.3 284.1+37.6 4.9+1.7 15.3+1.2 0.33+0.10
E 5% F 115.7+15.3 303.3+24.5 5.4+1.5 16.5+1.6 0.3440.09
E 10% F 115.6+13.4 295.9+23.1 5.4+1.4 17.2%+1.9 0.3140.09
E 10%(+) 115.7+12.0 298.4+24.1 5.4+1.4 17.8+1.9 0.31+0.09
S 10% F 115.9+15.4 241.7+20.1** # 3.6+1.5 14.4+1.7 0.2540.10%* #

Mean+S.D.

Cont. F vs other groups, *p<0.05, **p<0.01.

E 10% F vs S 10% F, *#p<0.05, #p<0.01.

Table 4. BRREE KR U EFIZHE (F2E8:2)
Initial Weight Final Weight Weight Gain Dietaly Intake Dietary
(g) (g) (g/day) (g/day) Efficiency
Cont. F 119+31 261.8+39.9 5.1£1.4 16.0£2.0 0.33+0.11
Cont. (+) 117+29 269.1+30.6 5.3%£2.9 17.0%+2.4 0.33+0.21
E 5% F 117430 275.4+38.7 5.9+2.8 16.4+2 .4 0.3840.18
E 5% (+) 118+27 277.1£36.5 5.8x2.1 15.4%1.6 0.39+0.15
E 10% F 119+25 237.1+41 .4 4.4+2.0 15.1%+1.9 0.30+0.15
E 10%(+) 119425 251.24+32.5 4.7+£2.3 15.9%2.4 0.31+0.16
Mean+S.D.
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Table 5. [EERER (ERD

Liver Weight Adipose Tissues Caecum Weight
(g/100g body weight) (g/100g body weight) (g/100g body weight)
Cont. F 3.12+0.11 1.07%+0.11 0.78+0.13
Cont. (+) 4.06+0.30** 1.214+0.51 0.58+0.11**
E 5% F 3.141+0.22 1.35%+0.39 0.5810.08**
E 10% F 3.21+0.17 1.14£0.35 0.63+0.13*
E 10%(+) 4.77+0.38** 2 1.09+0.46 2 0.65+0.12
S 10% F 3.81+0.18*? 0.25+0.20** P 1.56+0.40°
Mean+S.D.

Cont. F vs other groups,

a; Cont.(+) vs E 10%(+), p<0.01.

b; E10% F vs S 10% F ,

p<0.01.

Table 6. [R#EE (KER2)

*p<0.05, **p<0.01.

Liver Weight Adipose Tissues Caecum Weight
(g/100g body weight) (g/100g body weight) (g/100g body weight)

Cont. F 3.15%+0.17 1.39+0.22 0.85+0.28

Cont. (+) 4.721£0.28** 1.26x0.41 0.66+0.14

E 5% F 3.38+£0.19* 1.49+0.34 0.73+0.16

E 5%(+) 4.47+0.28** 1.33%+0.42 0.73+0.13

E 10% F 3.43+0.25* 0.85+0.33** 0.73+0.13

E 10%(+) 4.824+0.15%* 0.73+0.37** # 0.88+0.13#
Mean+S.D.

Cont. F vs other groups, *p<0.05, **p<0.01.

Cont.(+) vs E 5% (+) and E 109%(+),

Fp<0.05, #¥p<0.01.

Table 7. HEHOMIEEER R I VAT 9 — L& (EE])

Liver Lipids Total Chol.
(mg/g Liver) (mg/g Liver)
Cont. F 101.3+ 1.3 12.1+ 1.7
Cont. (+) 231.5+15.3** 63.1% 4.6**
E 5% F 122.3+ 6.1** 12.3+ 0.7
E 10% F 105.5%11.1 13.0+ 1.3
E 10%(+) 262.8+11.5*%* 48.4+11.8**

Mean+S.D.

Cont. F vs other groups,

*p<0.05, **p<0.01
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Table 8. M- AEE 547 (£B&1)
Non-Esterified
Total Chol. Free Chol. HDL-Chol. Triglyceride Fatty Acid
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mEq/)a
Cont. F 61.0+10.6 23.8+ 4.3 38.4+4.9 102.1+ 1.9 1.03+0.14
Cont. (+) 139.2+£38.6** 52.0+16.0** 25.7+4.1** 114.5+ 3.5* 1.40+£0.12**
E 5% F 55.3+ 5.2 28.94+ 1.9** 39.7+3.6 138.3% 4.0** 1.60£0.22**
E 10% F 57.7+ 6.2 33.3+ 5.2%* 38.7+£2.7 99.0+18.3 1.3240.13**
E 10%(+) 157.24+21.7 68.2+14 .5%* 27.244 .5** 101.8+15.1 1.41+£0.19**
S 10% F 55.8+ 9.9 32.6+ 8.4 39.8+5.4 54.3+ 4.7* 1.11+0.28
Mean+S.D.
Cont. F vs other groups, *p<0.05, *p<0.01
a; Calculated as olic acid.
EIEBAETTREERTE Vol 1 (1991)
Table 9. 1A HEE 531 (EER2)
Non-Esterified
Total Chol. Free Chol. HDL-Chol. Triglyceride Phospholipids Fatty Acid
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mEq/l)a
Cont. F 41.9%+ 6.9 11.3+2.9 57.9+ 5.2 108.5+24.3 89.9+11.7 0.83710.204
Cont. (+) 102.4£29.9** 13.9+4.0 33.1+ 8.0* 75.0£10.5%* 91.8+10.1 0.65940.090
E 5% F 54.2+12.2* 10.3+1.8 51.8+18.6 109.5+27.0 114.04+11.2** 0.803+0.142
E 5%(+) 102.9+ 7.8** 16.4+2.2%* 37.6& 4.0** 95.2+11.4 110.2+15.7% *  0.430+0.344
E 10% F 77.6+10.9%* 15.5+1.9** 31.7+£11.3** 140.5+58.5% 105.3+ 7.4* 0.683+0.226
E 10%(+)  145.7+59.6** 23.1+6.4*¥% % 51 8% 9.7# 25.9118.2**% *# 04 2+16.8 0.974+0.157%
Mean+S.D.
Cont. F vs other groups, *p<0.05, **p<0.01
Cont.(+) vs E 5% (+), E 10%(+), #p<0.05, #p<0.01

a; Calculated as olic acid.
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