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Effect of Buckwheat Flour on Serum and Liver
Cholesterol in Rat

Yoshitomi 11ZUKA and Tetsuo MURAKAMI

Synopsis -

The effect of the buckwheat flour on cholesterol content of serum and liver was examined
using rats. Twenty-eight male Wister strain rats weighing 120130 g were divided into 4
groups (7 rats/group) and fed on the following diets for 5 weeks: the cholesterol free basal
diet, 20% buckwheat flour basal diet, the hypercholesterolemic basal diet supplemented with
1% cholesterol and 0.25% bile salts, and the diet containing 20% buckwheat flour replacing
sucrose in the hypercholesterolemic basal diet. Serum and liver cholesterol was determined
by the Zak-Henly method.

For the rats fed on basal diet of 20% buckwheat flour, the serum cholesterol level was
reduced but no signifficant effect was observed with liver cholesterol.

Addition of 20% buckwheat flour to the cholesterol containing diet prevented the increase
of cholesterol level in both serum and liver, while the rats, fed solely on the cholesterol
containing diet, apparently suffered from hypercholesterolemie.

Signifficant difference (p=0.05) in the body weight existed between the rats fed, for 5

weeks, on 20% buckwheat flour basal diet and cholesterol free basal diet.

I # E
&L AT U= VIEE & SAREEIL & ORAR ATRE 5
AIENTLISR, MLV AT aO—-VELRED S8
g, BIREELEABIC 2 E AR 2D T 225
ShEEZLN, ML ATFTO—-LVEAKTEE
SME DMREH L SN T w3, PeTERsoNIZFED R
AKEDATO = ETILATFO—VEREESE, M
HalLA7Fa—, 2L A70—randhd
EFE2EMELTWAL, 28408 Y
AT O NVELZTRU &) HERIZ O
LS THARTVS . %/, EHIMETL
Z7a—NEx bR S, TARASOSHEBEIZINE
DLATU—NVEERTaE3MBEFrHSLHESN

’(l«\é 2‘3)_

ZH 51, HARGRD T21E) i THIR 21T
BoTWBA, TZ21E, #RENSZEMENSTHS %
FLEMSELNTVAY, Z2HE T2, OAH
WA THBNVF Y OEBERCL2LDTHE L
BhhoTws, SHs T WAFICML LI TL A
TR—IVOETEIFS L2 EEHREL TS, £
RIS T, TZIE, 08 VST EFTL AT
— WARBHIB L TIHHEF L WERE L TWw B,
T2 8 OB ELE A>T R ) T h7 7 0%
VUERPELL, ZTNIZEHOBRNIEEN TN,
EE & BRI 12 2 BR A H AL E, T21E
EEIZk-T, ILVAFO— VRBIIFHES & &

* &SRR VEVEMLEIFEE (Lab. of Biochemistry, Dept. of Food and Nutrition, Kinki Univ., Higashi-Osaka, Osaka 577.. Japan)
¥k (G EIEIT4AT (Research [ngiitute for Food Science, Kinki Univ.. Higashi-Osaka, Osaka 577 Japan.)



72 WAk E R F AR 6 5

(1973)

BT OCIEEA»A I EBVAAX I T2 B,

T2 e aLATO—VERBRCE 2/-L 253,
Mg, FavA7a-LVofETss0viE, EREOW
BIARD SN DTHRET 5.

0 E£8&F &

EREM S L URE {£E120—130g ¢ Wister
FHEAAAI A IFTICE LT, Tablel o ffhi
AC 5 E R H AR S 24k 128F R AT L AR S &
L7z,

FRALZ T2 B, AR St Lo
PBEELTYH 5 - -IBHATEEIEOILBEEE D S D
TENEER L L DT H 5.

Table 1. Composition of diets.

Diet Choles- | Buck- | Choles- | Buck-

component terol wheat terol wheat f.
free flour added | +Chol.

(%) (%) (%) (%)

Sucrose 64.76 4476 | 63.51 43.51

Casein 22 22 22 22

Salt mixture | 4 4 4 4

Cellflour

Choline

chioride 0.24 0.24 0.24 0.24

Vitamin*

mixture 1 1 1 1

Soy beanoil | § 5 5 5

Cholesterol - - 1 1

Bile salts - - 0.25 0.25

Buckwheat

flour - 20 - 20

* The vitamin had the following composition:
panvitan powder 80g ; casein 16.6 g; inositol 1 g;
P-amino benzoic acid 1 g; thiamin hydrochloride
420mg; « ~tocopherol 920mg; biotin 10mg; menadion
50mg.
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Fig.1. The changes of body weight for 35 day-feeding

F2130 B D20% R MEE CI2RERMLE 2B H T
0g, S5EMETII0g REHMA A SIS,
L, FEIOME S T2, itk hr28
—RLTW5. ILATFO— VOS5 L ABETIL,
HEIINTAHBEROE A/ BEINL T3 H, 2
NIIFEREOHEMIZ L3260 LB bhbh 3.

mESLCHFILATO—EICEBXLIFTFiT,
B SHEIChD T2IE) Baiks L,
METLAF T =LA JIT TR KR L
7 4ER A Table3 1R L 2, HAFRECIIAIL
AT =i, 113.2+20.5me/deCTH 745, T4
B ERRML 72354592.9%3. Tng/de - 2 L 257 1
W UANVPERMIETLTWS, 1%a L AT
O— WMz & i 7L A5 0— VA 217.3 +
52.4mg/de & LR L TV A D, T213) k% 6% by
Glk&, 126.2420.9mg/de & T L AT O — L L
NUVO AP SNERENBO SR F 7
WRERI T L 27 0 — iz o0 T b R oH 2 A 5
7z, Tabled IZFF AL AT 0 - WEDEE 1 L
o IV AT UO—- VA, FREREETIE, 6.6+
0.6mg/ g TH Y, T215, MERIMEETL. 6 0. 8mg/g,
HEPIZTILZATFO— L LARUPETFTLTNE, 1
BDIVAT A= VERML &SI L A7 90— VR
DLANNVAL, 44,017 4ng/gTHAED Ik L, T2 1L,
A URINEET1326.5F3.6mg/g TH Y, b x5 H» 4P
L AT U —NVEERIEH 5N /.

Table 2. The changes of body weight and liver weight.
No. of initial gain in weight liver wt.
exp. groups rats body weight after 5 weeks liver weight | body wt.
(8) ® (9] (%)

1 cholesterol free 7 1164 83 65.7% 6.1 55104 3.010.2
2 buckwheat flour 7 120.2£16.5 104.7£17.0 7.7%0.8 34102
3 cholesterol added 7 125.3£10.0 745%11.5 8.1 £0.7 4104

4 buckwheat flour + + +
+ cholesterol 7 114.7£149 11851264 9.7%1.1 42104

(mean * standard error)
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Table 3. Effect of buckwheat flour on serum
cholesterol levels.

No. scrum cholesterol (mg/dl)
exp groups of

rats total free ester

*
I | cholesterol free | 7 113.2220.5 | 33.6%4.5 79.6%16.8
2 |buckwheat flour | 7 92.9% 3.7 | 32.3#45 60.5%16.1
3 |cholesterol added| 7 21733524 | 29.8%6.0 | 187.5%47.5
4 |buckwheat flour
+ cholesterol 7 126242009 | 22.322.3 | 103.9%19.6

* mean * standard error
Significant difference (P = 0.05)

(Total) exp.3 & exp.4
(Free) exp.3 & exp.4
(Ester) exp.3 & exp.4

Table 4. Effect of buckwheat flour on liver
cholesterol levels.

No. liver cholesterol {mg/g)
exp. groups of

rats total free ester
I lholesterol free | 7 | 6.6%0.6™ | 21102 | 4.5%06
2 [buckwheat flour | 7 4.610.8 3.0%0.3 1.7X0.8
3 |cholesterol added| 7 440174 6.2%2.1 37.8%7.6
4 |buckwheat flour | 7 | ¢ sy | 34203 | 230834

+ cholesterol

* mean t standard error
Signification difference (P = 0.05)

(Total) exp.3 & exp4

(Free) exp.3 & exp.4
(Ester) exp.3 & exp.4
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