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ABSTRACT

The present study was undertaken to evaluate the effects of 50% buckwheat diet on the
body weight, organ weight, urine albumin, urine glucose, plasroa glucose and plasma lipid
in normal rats and diabetic rats treated with streptozotocin{STZ). The food intake, body weight,

the level of urine glucose in diabetic buckwheat groups were not significantly different with

diabetic control group. The level of urine albumin was lower in raw and steam buckwheat

group than in the diabetic control group. Compared to the normal control group, liver and

kidney weights were heavier in the diabetic groups. Pancreas weight was heavier diabetic buck-

wheat groups than in normal and diabetic control groups. Fasting plasma glucose level of
diabetic buckwheat groups significantly decreased by 18—37% compared with the diabetic
control group. Plasma triglyceride level of diabetic buckwheat groups significantly decreased

by 34—50% compared with the diabetic control group. Plasma total cholesterol level of diabetic

buckwheat groups decreased by 15—27% compared with the diabetic control group. The level
of HDL~cholesterol was not affected by buckwheat diet These results indicate that buckwheat
is an cffective therapeutic regimen for the control of metabolic derangements in diabetics.

KEY WORDS ! buckwheat - diabetic rat - plasma glucose - plasma lipid.
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Table 1. Composition of the experimental diets
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Tngredients Normal & diabetic Diabetic
control Raw buckwheat Roast buckwheat Steam buckwheat
Casein 20.0 14.5 1%.3 14.3
DL-Methionine 0.8 0.3 0.5 0.2
Sucrose 50.0 24.5 26.1 25.1
Com starch 15.0 0.0 0.0 0.0
Fiber 5.0 3.2 3.3 3.2
Corn oail 5.0 3.7 3.5 3.5
Choline bitatrate 0.2 0.2 0.2 0.2
AIN-mineral mix"? 8.5 2.6 2.4 2.5
AIN-vitamin mix? 1.0 1.0 1.0 1.0
Buckwheat 0.0 50.0 50.0 50.0

1) AIN-76 Vitamin mix(g/kg mix) : thiamin + HCI 0.6, riboflavin 0.6, pyridoxine + HCI 0.7, nicotinic acid
8, D-calcium patothenate 1.6, folic acid 0.2, D-biotin 0.02, cyvanocobalamin 0.001, retinyl palmitate 0.8(250,
0001U/g), DL-alpha-tocopheryl acetate 20(2501U/g), cholecalciferol(400,0001U/g) 0.005, menaquinone 0.

005, sucrose 972.9

2) AIN-76 Mineral mix(g/kg mix) I CaHPQ, 500, NaCl 74, K ciate monohydrate 220, K:8Q4 52, MgO

24, Mn carbohydrate 3.5, Fe dirate 6.0, Zn carbonate 1.6, Cu carbonate 0.3, KIOj5 0.01, Nap3eO; *

0.01, CrK(804)s - 12H,0, 0.55, sucrosc 118

5H,0
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Table 2. Proximate compostion of buckwheats(%)

Raw Roast Steam
buckwheat
Moisture 1470+ 0,057 2.924+0.01 8.54+0.02
Crude protein 1094003 13321 0.19 11.47£0.50
Crude fat 270+ 0.04 3.11£0.09 2.9410.12
Crude ash 1762001  2.25+002 203%0.11
TACY 66.20% 0.56 76.60+ 1.11 76,46+ 3.29
1) Mcanzt §.D.

2) TAC : Total available carbohydrate
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Table 3. Contents of total dietary fiber and trypsin inhibitor of buckwheats

Raw Roast Steam
buckwheat
Total dietary fiber( %) 8.641 0.03" $.4440.02 3.64+0.08
Trypsin inhibitor(mg/g) 0.58+0.04 0.21%0.03 0.19£0.01

1) Meant S.D.

Table 4. Diet intake, FER and weight change of the experimental rats

Number of

Diet intake

Weight change

Group anirmal (g/day) FER? ©
Normal control 10 19.8% 1.139 2.02% 0.48% 36.5+18.12
Diabetic control 11 38.6+ 1.8" —1.25+0.29" —48.4+ 9.5P
Diabetic buckwheat

Raw buckwheat 10 87.411.2° —0.98+ 0.32P —87.6% 11.5b

Roast buckwheat 13 58.7% 1.6° —1.08%0.22° ~39.7+ 7.3P

Steam buckwheat 12 857+ 1.8b —1.50 0.22> —51.9%10.6°

1) Meanz S.E.

2) FER(Feed efficency ratio) | Weight gain divided by total feed intake during the experimental period
Values within the same column with different alphabets are significantly different(p<(0.05) among the

groups by Duncan’s multiple range test
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Table 5. Contents of fecal weight, urine volume, urine glucose and urine albumin of the experimental

rats
Fecal weight Urine volume  Urne glucose Urine albumin

Group (g) (tnl/24hr) (grdD) (g/24hr)
Normal control 1.19£ 0.15%" 13+ 1¢ 0.06+ 0.042 337+ 542
Diabetic control 5.54+ 1.00° 258+ 21b 8 90+ 038" 110.7% 26 6>
Diabetic buckwheat

Raw buckwheat 6.82+ 1.057 238+ 99b 9.50% 0.85% 75.6% 12.3%

Roast buckwheat .95+ 1.000 250+ 21 8.193+1.45% 125.5% 16.8°

Stearn  buckwheat 6.44% 0.69° 231+ 26P 8.17+1.21° 88.5+ 219>

1) Meant SE.

Values within the same column with different alphabets arc significandy different(p<(0.05) among the

groups by Duncan,s multiple range test
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Table 6. Organ weight of the experimental rats

2o 23] wuypsin inhibitor?] 60% o]4o] #Had
godgds FAude FAF FES VeI
Trypsin inhibitore] 2] g ©] g Ao FA F7h=
#HAo 4y Wa wutoht =X shA HILE
Fgtin BaEgou®Y B dge] Wiy
Azl BoE A3FAL F71 Q] aypsin
inhibitor WE=QAE FAsL7) M= ABAD
o dF ¥ ge d77t destdn Alsddh
AFEE ¥, dF FAXA, 2ZY2HE
2 HDL—Z# 26 &9 §a& Table 73} ZTh

Group Liver Kidney Spleen Pancreas
(€3]
Normal control 8.68+ 0.1821 0.68+ 0.04% 0.35% 0.08* 0.50£ 0.022
Diabetic control 5.457 0.08¢ 1.30% 0.04° 0.23+ 0.022 0.38+ 0.02°
Diabetic buckwheart
Raw buckwheat 5.05+ 0.02b¢ 1.17£0.042 0.28+ 0.02* 0.44% 0.03°
Roast buckwheat 5.18%+ 0.20b¢ 1.22+ 0.05° 0.2240.022 0.43£ 0.02b
Steamn buckwheat 4.8940.18P 1.261+ 0.04° 0.29+ 0.04* 0.44+ 0.020
(g/100g of body weight)
Normal control 12.71 % 0.492 2894+ 0.10° 1.01£ 0172 0.99+ 0.05*
Diabetic control 1827+ 0.57% 3.15% 0.18> 0.56+ 0.05° 0.92+ 0.082
Diabetic buckwheat
Raw buckwhear 18.22+ 0.592 5.06% 0.14P 0.74+0.07° 1.14% 0.05¢
Roast buckwheat 12.91% 0.582 5.02+0.11° 0.54% 0.04b 1.06 0.04b¢
Stearn buckwheat 11.94+0.762 2.97+0.12° 0.50 0.05P 1,057 0.042b<

1) Meant S.E.

Valucs within the same column with different alphabets are significandy different(p<(0.05) among the

groups by Duncan’s multiple range test

Table 7. Concentration of plasma glucose, triglyceride, total cholesterol and HDL-cholesterol in the experimen-

tal rats (mg/dl)
Total HDL
Group Glucose TG
cholesterol cholesterol
Normmal control 154.8+ 9730 69.5+ 14.0° 519+ 3.7% 3424 14.6*
Diabetic control 547.6+ 29.4¢ 178.0+ 40.7% 65.8+ 8.92 55.5+ 9.8*
Diabetic buckwheat
Raw buckwheat 391.7+ 65.9° 93.04+ 17.82 52.34 8.7* 514+ 13.22
Roast buckwheat 3451+ 57.90 §9.24+ 842 54,11 4.2% 34.7% 7.6%
Steam buckwheat 443.9+ 38 .6 124.4% 19 5% 46.4:+ 4.82 80.4+ 13,5

1) Mean+ S.E.

Values within the same column with different alphabets are significantly diffcrent(p< 0.05) among the

groups by Duncan’s multiple range test
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