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Ef'fect of Buckwheat Flour on Cholesterol Metabolism in Rats.

Reducing mechanism of serum and liver cholesterol by Buckwheat flour.

Yoshitomi [1ZUKA and Tetsuo MURAKAMI

Synopsis

In the previous paper we reported that the diet of Buckwheat flour markedly prevented
the increase in serum and liver cholesterol caused by ingestion of cholesterol. This report was
studied in an aspect of excretion for the elucidation of cholesterol reducing mechanism
by Buckwheat flour.

Male Wister strain rats weighing about 130g were divided in each groups (7 rats/group)
and fed for 7 weeks on the hypercholesterolemic diet supplemented with 1% cholesterol and
0.25% bile salts. After that, the change in the amount of serum and liver cholesterol was
examined 3, 5, 10 and 21 days after changing non-cholesterol basal diet from hyper-
cholesterolemic diet. Serum and liver cholesterol was determined by the ZAK-HENLY method.

That result indicated that the serum cholesterol level was recovered to normal level
the Sth day after changing basal diet, but liver cholesterol reduced by half after 21 days.

In case of 20%, 64.76% Buckwheat flour was used instead of sucrose in basal diet, the both
serum and liver cholesterol decreased to normal level after 3 weeks, and apparently recovered
from hypercholesteremia.

The hypercholesterolemic basal diet supplemented with cholesterol and Buckwheat flour
to hypercholesteremia rats fed for 3 weeks. For the serum cholesterol was decreased to normal
level. The liver was not decreased to normal level.

From these results, it was presumed that the reducing mechanism of Buckwheat flour
would inhibited absorption of cholesterol contained in diet and excreted from liver.
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Table 1. Composition of diets.

hyper-
comdp::\ent basal diet ChOleiltieerto femie
(%) (%)

sucrose 64.76 63.51
casein 22 22
salt mixture 4 4
cellflour 3 3
choline chloride 0.24 0.24
vitamin mixture* 1 1
soy bean oil 5 5
cholesterol - | 1
bile salts - 0.25

* The vitamin had the following composition:
casein 16.6g; panvitan powder 80g; inositol 1g; P-amino
benzoic acid 1g; thiamin hydrochloride 420mg; o=
tocopherol 920mg; biotin 10mg; menadion 50mg.
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Table 2. Composition of diets.

component of basal diet (%)
sucrose 64.76*
casein 22

salt mixture 4
cellflour 3
cholin chloride 0.24
vitamin mixture 1

soy bean oil 5

* sucrose (%) buckwheat flour (%)

44.76 20.00

0 64.76

sucrose (%) natural rice flour (%)

44.76 20.00
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Table 3. Composition of diets.

Table 4. Serum and liver cholesterol content after
feeding for 7 weeks.

No serum liver

of' total total

rats cholesterol cholesterol

{mg/100ml) (mg/g)

basal diet 7 98.50x11.96* 8.20+2.80
hyper-
cholester- 7 209.06 +38.81 84.48+18.40
olemic diet

component of hypercholesterolemic diet (%)

sucrose 63.51*
casein 22

salt mixture 4
cellflour 3

cholin chloride 0.24
vitamin mixture 1

soy bean oil 5
cholesterol 1

bile salts 0.25

*

sucrose (%) buckwheat flour (%)

43.51 20.00

0 63.51
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Fig. 1. The change in the amount of serum and liver
cholesterol after changing basal diet from hyper-
cholesterolemic diet.
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Table 5. Effect of Buckwheat flour for recovery of experimental hy percholesteremia.

serum cholesterol (mg/100ml)

liver cholesterol (mg/g)

before changing

after changing

before changing

after changing

basal diet

20%-buckwheat flour
209.06+38.81*

64.76%-buckwheat flour

20%-natural rice flour

96.87+15.99

96.13+12.89

101.10%£14.83

84.48+18.40

118.03£12.99

37.97%4.75

13.35%+4.55

13.58%5.37

37.69%5.47
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Table 6. Gain weight after changing experimental diet
from hypercholesterolemic diet.

gain weight (g)

basal diet 27.6
20%-buckwheat flour 479
64.76%-buckwheat flour 58.2
20%-natural rice flour 25.2
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Table 7. Relation between liver cholesterol content and liver weight.

liver cholesterol liver weight liver wt./body wt.
(mg/g) @ (%)
control 8.20% 2.80* 9.49+1.58 3.98+1.28
hypercholesterolemic diet 84.48+18.40 14.68+1.58 6.191£0.21
basal diet 3797+ 4.75 11.63+2.68 4.50+0.88
20%-buckwheat flour 13.35% 4.55 11.18%1.66 3.75%£0.49
64.76%-buckwheat flour 13.58+ 5.37 11.99+£1.83 4.30%0.69
20%-natural rice flour 37.69% 5.47 12.51+2.79 4.84%1.21

* (mean £ S.E.)
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(Table 8. Effect of Buckwheat flour for continuously feeding of cholesterol containing diet.

serum cholesterol (mg/100ml)

liver cholesterol (mg/g)

before changing

after changing

before changing after changing

20%-buckwheat flour
and 1%-cholesterol
209.06+38.81%

92.98+10.28

41.36%13.21
84.48%18.40

63.51%-buckwheat flour
and 1%-cholesterol

113.48%9.48

46.02+6.84
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