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Abstract

This study was undertaken in order to elucidate the effects of raw, roast and steamed buckwheat
on fecal protein, pancreas weight, the activities of ¢-amylase, chymotrypsin and lipase of the pan—
creas, and @ -amylase, chymotrypsin and trypsin activities of the feces in streptozotocin-induced
diabetic rats. Fecal proteins of raw, roast and steamed buckwheat diabetic groups were increased
up to 99%, 91%, 103%, respectively compared to those of the diabetic control group. Feeding of buck-
wheat diet increased pancreas weight, especially raw buckwheat diabetic group(p<0.05). Pancreatic
chymo-trypsin activity was decreased in buckwheat diabetic groups compared to diabetic control
group, whereas any significant difference was observed in ¢ -amylase and lipase activities. Fecal chy -
motrypsin activi-ty was significantly increased in all buckwheat diabetic groups. Fecal trypsin
activity was increased in roast buckwheat diabetic groups compared to diabetic control group and fecal
a-amylase activity in buckwheat diabetic group was not significantly different. These results sug—
gest that feeding of buckwheat diet enhances the impaired exocrine pancreatic function of diabetic rat.
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Table 1. Composition of experimental diets
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Table 2. Proximate composition, total dietary fiber and
trypsin inhibitor of buckwheats

Raw Roast
Buckwheat

Moisture(%) 1470+0.06" 224+001 8547002
Crude protein(%) 1094+003 1332+0.19 1147050

Steamed

Crude fat(%) 2701004 311%009 294%0.12
Crude ash(%) 1.76£001 2251002 203%=0.11
TAC?(%) 66201056 7669111 7646+3.29
TDF?(%) 3641003 3441002 3641003
TI*(mg/g) 058+004 0211003 0.19+£001

UMeantS.D., ?Total available carbohydrate
3Total dietary fiber, “Trypsin inhibitor

Ingredients Normal & diabetic Diabetic
control Raw buckwheat Roast buckwheat Steamed buckwheat
Casein 20.0 145 13.3 14.3
DL-Methionine 0.3 0.3 0.3 0.2
Sucrose 50.0 245 26.1 251
Comn starch 15.0 0.0 0.0 0.0
Fiber 5.0 32 33 32
Corn oil 50 3.7 35 35
Choline bitatrate 0.2 0.2 0.2 0.2
AIN-mineral mix" 35 26 2.4 25
AIN-vitamin mix® 1.0 10 1.0 10
Buckwheat 0.0 50.0 50.0 50.0

YAIN-76 Vitamin mix(g/kg mix): thiamin-HCI 0.6, riboflavin 0.6, pyridoxine . HCI 0.7, nicotinic acid 3, D-calcium
patothenate 1.6, folic acid 0.2, D~biotin 0.02, cyanocobalamin 0.001, retinyl palmitate 0.8(250,000IU/g), DL-alpha-
tocopheryl acetate 20(250IU/g), cholecalciferol(400,000IU/g) 0.005, menaquinone 0.005, sucrose 972.9

2 AIN-76 Mineral mix{g/kg mix): CaHPO4 500, NaCl 74, K citrate monohydrate 220, K2S04 52, MgO 24, Mn carbohydrate
3.5, Fe citrate 6.0, Zn carbonate 1.6, Cu carbonate 0.3, KIOz 0.01, Na:SeOs . 5H20 0.01, CrK(SO4)2 - 12H20, 0.55, sucrose

118



W= Fed7} streptozotocin A HxF el MY AL G4 wAE Y 833

S AR (20)9F ot

Algel 48

We 23719 Al 7)7ke] Ed vh-2d metabolic
cagedl| 4} 24417t EoF A st on, W A F F 124
7+ ot WA A7) 3 etherZ 7P A vt & F 5413
et Ay FH el A vl A AL A ukg A A F L fil-
ter paper® FE& AAR F FAE AU+ |
L o] BAL AAST NADG FTHFE HI3T F 7
s 2 AdRE 52 gy Ax Fok SA o 043
Qo Uz 28t a5 FAEA ) ALt
25 E L BYEA N AHET A A HLE A A7
A -70°C YE3o BAstg o ol 43R4 B4
Z2HL AR A F 25d o|He AUt

X

=23 M

[—=]

Z
o)
X
P
o
w
54>
HI
ok
S
pi

]
B
nok

Ay

o Az Fe g 2 gak-d 105°C dry ovenel] A
ou] A4 FeL micro-kjeldahl HH 22

Fate) astea EMEH

#)29] @-amylase A4 -2 Tovar 59 ¥HHEA3)
o w}u} 2&3)g 0w, g-amylases] 4L Bernfeld
uhH (23)e]] 2} 3te] A3}l @ ~Amylase unit pH
69, % 20°Col A 387t ub-g- A1 %& o A4 == mal-
tose?) mgo 2 o, 71A HHA] Hhe- A B4
o] FHEA A BAAY FFEE Wk
2] chymotrypsinogen-< Gorrill® Thomas®] #4(24)
o wha} &89 oo, Greend} Lyman2] HH&(25)e]]
9}ste chymotrypsinogeng chymotrypsin® & &4
3}3}9 ). Chymotrypsin®] #4-8 N-benzoyl-DL-
tyrosine-p-nitroanilide® 7]1A & o] 43} Rick?] #
] (26) 2.2 ZA3s}9].ew, pH 7.8, &%= 37°CellA 14

7+ HF2 A RS 9 410nmel A 0.0018 F3 = HEHE
1 unit® A9 stedct. A lipase E4 & olive oil$
714 2 0]48}= turbidometricB] 27N 2 2 &3 314
3, pH 7.7 Aol 4] 387k uk-g-A 2% o 340nm A
A Fxof whe} A g lipase 584 (Sigma No.
L-3126, 4U/mg soild)2] §#< Wgte] e} A5
lipase A4 unitE A 9slsdch.

S

£

We] g-amylase 2% A Aol e} ZE e
sbel o v trypsinT chymotrypsins Al d+2 3
Z3l9ch ¥ 2 g-amylase®} chymotrypsin®] 242
A A e e o g 2Asdon, trypsin &
A& N-benzoyl-DL-arginin-p-nitroanilide’s 713 2
0123 Erlanger 52| 4 (28)& ©]-8-3}%1 2, trypsin
g8 pH 82, €% 37°CHA 187 WA 7S o
410nmelA] 0.0018) §4% M-S 1 unit2 495
o}, Wol A9 lipase BA-L A=A skt

rx

o] As3lgs &M

i

Azel AIXE

B A dola Ao EAH fA4L SAS
computer program(29)-& o]&-sle] HFs TE oA
2 palglend, 7 AYFELS] A¥AE e p<0.05

=3
2=z A} Duncan's multiple range test® 33k &
BE

>
[=}
[[_.>'_
ﬁ
o
0
ol
19
o
o
¥
>
HU
bob
o

A% WShFE Table 33 A
Aol HARE AGE neh FrBEIA oA
2 weton o]t Fud e Q13 by WASE A4

Table 3. Food intake, weight change and FER of experimental rats

Group Number of animal Diet intake(g/day) Weight change(g) FER?
Normal control 10 19.8+1.1% +305+13.1° 0.12£0.03
Diabetic control 11 38618 — 484+ 95° -0.09+0.02
Diabetic buckwheat

Raw buckwheat 10 37.4+12° ~376%115° —0.06£0.02°

Roast buckwheat 13 387+16° —397% 7.3° —0.08%0.01°

Steamed buckwheat 12 35718 —51.9+10.6° —0.1110.02
"Mean=*S.E.

PFood efficency ratio: Body weight gain(g/week) divided by food intake(g/week)
Vahies within the same column with different alphabets are significantly different(p<0.05) among groups by Duncan's

multiple range test
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Table 4. The wet weight, dry weight, water contents and protein contents of feces, and pancreatic weight of

experimental rats

Fecal wet wt Fecal dry wt

Fecal water Fecal protein, dry wt Pancreatic wet wt

Groups (g/24n) (g/24h) (%) (%) @
Normal control 124023 09+0.1% 288126 122+0.7% 0.99+0.05®
Diabetic control 55%1.0° 27+03° 485%5.3° 114%1.1° 0.92+0.03°
Diabetic buckwheat

Raw buckwheat 68+1.1° 3.7+06° 452146 227+2.1° 1.14+0.05°
Roast buckwheat 70+1.0° 33103 487+£4.2° 21.8t1.1° 1.06+0.04™
Steamed buckwheat 64+0.7° 34£03° 457146 231+12° 1.05+0.047

"MeantS.E

Values within the same column with different alphabets are significantly different(p<0.05) among groups by Duncan’s

multiple range test
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Table 5. Pancreatic enzyme activities of the experimental rats

T Fns e A%

23tE4a A6 vAE 3% 835

(U/g of pancreas)

Groups a-Amylase Chymotrypsin Lipase
Normal control 2719+ 9.2°0 31238+ 3098™ 1406+ 15™°
Diabetic control 188+ 34° 51619+ 7259° 1489+ 44
Diabetic buckwheat

Raw buckwheat 476+12.3° 50708+ 11817 1248+ 314
Roast buckwheat 465+ 92° 47060+ 3707 1443%171
Steamed buckwheat 358+135 28236+ 4280° 1227+169

YMean+S.E.

NSNot significant among groups at the 0.05 level according to Duncan’s multiple range test
Values within the same column with diff_erent alphabets are significantly different(p<0.05) among the groups by

Duncan’s multiple range test
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Table 6. Fecal enzyme activities of experimental rats

£545 - 434

(U/g of dry weight)

Groups o-Amylase Chymotrypsin Trypsin
Normal control 121.0£235% 3451+ 681™ 35361129
Diabetic control 3021128 1820+ 343 1183+ 302°
Diabetic buckwheat

Raw buckwheat 265t 98 5474+ 118 1469+ 161%
Roast buckwheat 556+19.0° 8480+ 1071° 2077+ 604°
Steamed buckwheat 312108 5646+ 1197 177+ 268

"Mean*S.E.

Values within the same column with different alphabets are significantly different(p<(0.05) among groups by Duncan's

multiple range test
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