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Activities of Carbohydrate Hydrolysing Enzymes in Rats
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Abstract

This stndy was designed to investigate the effects of dietary glycosyl-sucrose on blood giucose
and serum lipids concentrations and carbohydrate hydrolysing enzyme activities in rats. Male
Sprague-Dawley rats were divided into 3 experimental groups, cornstarch group{68% cornstarch
diet), sucrose group (20% sucrose+ 48% cornstarch diet) and glycosyl-sucrose group(20% glycosyl-
sucrose + 48% cornstarch diet), After 6 weeks, the mean values of food efficiency ratio of 3 grounps
were not significantly different. There were no significant differences in mean fasting blood
glucose levels of three groups, while the glucose response at 30 and 60 minutes and the total
integrated blood response area showed a tendency to decrease in glycosyl-sucrose group as
compared with sucrose group. Serum lipids(T. G., phospholipids, HDL-cholesterol and total lipid)
contents showed no significant differences among 3 groups but a tendency to increase in
glycosyl-sucrose group. The sucrose and maltose hydrolysing enzyme activities of jejunum and
ileuwm were significantly reduced in glycosyl-sucrose group as compared with cornstarch group.
The maltose hydrolysing enzyme activity, especially in jejunum was lower in glycosyli-sucrose
group than in sucrose group.
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Table 1. Composition of experimental diets (mo-
dification of fomula AIN-76)

Group
. Glyecosyl-
Ingredients(Ys) Cornstarch  Sucrose
sucrose

Casein 26 20 20
DL-methionine 0.3 0.3 0.3
Cornstarch 63 48 48
Sucrose — 20 —
Glyeosyl-sucrose - - 20
Corn oil 7.0 7.0 7.0
Mineral mixture”® 3.5 3.5 3.5
Vitamin mixture** 1.0 1.0 1.0

Choline bitartrate 0.2 0.2 0.2
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TH Hy 220l E gl dEiyel wel A ¥y
o7 ol (cornstarchd 8¢FE] 2 sucrosed, glv-
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Table 2. Weekly feed efficiency ratio

Group
Experimentai p
] 1 i
period  Cornatarch Sucrose yeosy
Sucrose
ist week 0.323+0.008° 0.378+0.025 0.336+0.012
2nd week 0.367+0.009% 0.409+0.048° 0.331+0.012
3rd week 0.281+0.014 0.346+0.018 0.303+0.017
athweek (929440013 0279+0.019 0.276+0.006
Sthweek (93540017 0.242+0.009 0.207+0.019
Bthweek (1510055 01340023 0.122+0.022
D Mean+5. E,

2 Mean with different supersecript letters within a row are
significantly different from each other at p<0.05 as
determined by Newman-Keuls' multiple range test
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Fig. 1. Changes in mean{xS.E.) blood glucose

cencentrations after oral administration of
zlucose solution into rats previously con-
suming cormstarch, sucrose and glycosyi-
suerose diet(mg/di}.
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Fig. 2. Changes of blood glucose cencentrations in the control group(4),

sucrose group().

sucrose group(B), and glycosyl-
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Table 3. Total integrated serum glucose respornse

area
Groups M+S.E. Range
Cornstarch 3023+ 9.7 267.1~340.0
Sucrose 339,3+16.4 983.2396.6
Glycosyl-sucrose 305.1% 8.4 269.5~342.9
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Table 4. Bleod lipid contents (mg/dD
Lipid Group

Cornstarch Sucrose Glycosyl-

BlCcrose

Totallipid  261.53+1895° 23620+1523 306.29+3574
Triglyceride  98.07+1163 10604+1016 12389+2216
Phospholipid 13153+ 399 14102+ 999 14211+ 750
Total 9276+ 446 9751+ 846 10012+ 650
cholesterol
H‘Dllfcholest- 6263+ 330 6281+ 506 67.36+ 658
ero)
2 Mean+8, E.
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7} 2378 cornstarchd] © 7178 Ao eyt
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By Xz e Table 4904 & 4 %] sucr-
ose® P cornstarch®™& W& FASA T glycosyl-
sucrose ol 4 TR W FA] A g akel oF2F ZErlal
E A%E Bent FAE $94L g,

mheba] 2le] Fake] 0% FEM MFod giy-
cosvl-sucroses 2 AHA AEFE Sprague-Dawley
Z9 HelAe AW A4 dale 2 4L F2 A
ZAGT Allen® & HuE HHNNAE o A
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B ko] Mol Al 0% A B HEdqy ALg
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Table 5. Hydrolysing activities" of pancreatic heo- Table 7. Hydrolysing activities U of intestinal muco-
mogenates{e -amylase) on starch sa homogenates on maltose
Group Cornstarch Sucrose G:g;’:::é_ Intestinal Group
regions Cornstarch Sucrose Glycosyl-
Activities 864+2.11% 10.85+3.22 2120992 sucrose
: R . Duodenum 5265+ 6.7 5008+ 684 4831+ 6866
1 . = = T
» ;ﬂ:ﬁ;?ﬁde reducing sugar/mg protein/br Jejunum  18045+2L029 933811757 2938+ 410
T Heum 221.39+3964 11790+1244 80561 930
Table 6. Hydrolysing activities" of intestinal muco- 10t 409083515 261.36:+25.88 1682441132

sa homogenates on sucrose

. Group

Intestinal

regions Cornstarch Sucrose Glycosyl-
sucrose

Buodenum 6.04+0.78" 6.48+1.17 5.88+1.36

Jejunurn 10.48+1.99% §.78+1.99 347040

Tleum 8.40+098° 5.19+£0.96 3.28+046"

Total 25204295 20454297 12.63+1.57

Y Units : # mole substrate hydrolysed/my protein/hr

% Mean:+S. E.

¥ Mean with different superscript letters within a row are
significantly different. from each other at p<0.05 as
determined Newman-Keuls’ muitiple range test

U 2 Yo Eopeg
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ME W AFel Jhg
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ottictoldl BAfo] FriEle FeS BTt

&% Zr BololAd 54 #add dT daE ek
Tahie 63 72] Ao Vel

&% AA XM= glycosyl-sucrose™ ] F o]@H
e B4 #go] i 5 T HE) geolml A
o2 velgen sucrosed A e Weld FhEd

Hal HA g4

T Bast dxvd vE ad Aoz ey
el zt BepHe Fa 945 B o HelA
Mol fHa4 e BE oA W=EA Jeen

F3at B A dlelof ulzk o]t i]Th

F, A9 7l B4 49 7S (Table 6)
cornstarchv ol 813 sucrosew®] FGdA 23y
ZAaERon (p<(,05) glycosyl-sucroseTol e F
34 Hgda A3 FhEUG (EMUR p<0.01,
p<0.001), Welg zheRd HL B4 (Table 7 &
& 278 HoddlA FHol Heke cornstarchTol

Y Units : # mole substrate hydrolysed/mg protein/hr

? Mean+ 8. E.

# Mean with different superseript letters within a row are
significantly different from each other at p<0.05 as
determined Newman-Keuls' multiple range test
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wekd HqEZAA 71ET glycosyl-sucrose?] o 27}
A 2 HetEQ 2AES 94 zs 2 o 93
vl A EFAGA, B8] Hx 24 Sas 2eg §
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AEE AR olFE 23, FFE F A9
e 43 RAXE ASHEQ] AR5t olfe)A
ob & Aoz BT
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B Ao} 137, 5144, 84g9] Sprague-DawleyE <
2 27 E Al F22 Uyol 2zt 68% cornstarch
4} 9] (cornstarch) 9 20% sucrose-+48% cornstarch
o] (sucrosew), I3 0% glycosylsucrose+48%
cornstarch 4} o] {glvcosyl-sucrosed) & 6527 4188
o glycosyl-sucrose’t % L ¥€H AF ¥R, ©
Zhpad Eao gAd oA Jeg FESAch
AE AR, AT F7E R AR Z8d doHE
Al F3Eel 2l Al ®olE B 4 AT Glycosyl-
sucroseit ol Al FEAS] ¥F BEE sucroserd} H)
& Zol7t fAevt 2eF B 0¥ F, 608 F
o d4AlE 9 AL Rvh £ FEgwed
A (total integrated blood glucose response area) &
sucroseol] WlE] W2 APL Bk ¥H A
Fe A AR (EY A, 9AE, 224288,
HDL-Fel 26l &) ZFel lof A 2ad A48 &
44& At A -amylase BHL glycosyl-
sucrose A F71ehE AEES HYdo A% He
58 T HBeMe] M7 steRE g4 gde
glycosyl-sucrosesze] g £ wof Hi&] Hexoz
FaEAT. Aelwd sEid Eahe YL
cornstarchio Bla]  glycosyl-sucrose®2! 232 2

F R4 @A delyien 58 2AdME
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