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Table 1. Characteristics of the subjects

Age (v) 19.8%0.8
Weight (kg) 50.5x5.1
Height (cm) 157.7£5.0 i
BMI (g/m?) 20.3%23

Female, n=35. Values are Mean=+S.D.
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Periads afier ingestion (1min) Fig. 3. Dose dependency of breath hydrogen excrstion

by oral ingestion of lactose and glucose
a: There was significant difference from breath
hydrogen gas excretion ameong 10 g of lactose, 30 g

Fig. 2. Dose dependency of blood glucose by oral
ingestion of lactose and glucose

* There was a significant difference from blood of lactose, and both 10 g and 15 g of glucose, at
glucose between 10g of lactose and same dosage of p<0.05 by ANOVA.
glucose orally ingested in heaithy female, p<0.05 by  b: Breath hydrogen excretion by oral ingestion of 10g
ANOVA. of lactose was more than that of 30 g of lactose, at

p<0.05 by student’s 1-test..
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Fig. 4. Difference from increasing in blood glucose
between lactose and glucose orally
ingested

** There was a significant difference from blood

glucose between 10g of lactose and same
dosage of glucose orally ingested in healthy
female, p<0.01by paired student’s t-test.
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Fig. 5. Difference from secretion of serum insulin
between lactose and glucose orally
ingested

* There was a significant difference from

secretion of serum insulin between 10 g of
lactose and same dosage of glucose orally
ingested in healthy female, at p<0.05 by paired

“student's t-test.

IRI: immunoreactive insulin.
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Fig. 6. Profiles of breath hydrogen excretion by
oral ingestion of lactose and glucose
*, **,: Breath hydrogen excretion by oral ingestion
of 10g of lactose was mere than that of
glucose in healthy female, at p<0.05 and
p<0.01 by paired student’s t-test..
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Fig. 8. Comparison with breath hydrogen gas
excretion in lactose ingestion between
blood glucose responsora and non-
responsorb

a: The subjects whose blood glucose were

increased by oral ingestion of 10 g of lactose
(n=3). b: The subjects whose blood glucose
were not increased by oral ingestion of 10 g of
lactose {n=4).

_*: There was significant difference in breath gas

Fig. 7. Comparison with increments of biood
glucose versus fasting level beiween blood
glucose responsora to lactose and hon-
responsorb

a: The subjects whose blood glucose were

_increased by oral ingestion of 10 g of lactose

(n=3). b: The subjects whose blood glucose
were not increased by oral ingestion of 10 g of
lactose (n=4).

*: Increments of blood glucose versus fasting

level (0 min) in biood glucose glucose
responsor, was significantly higher than that of
non-responsor, at p<0.05 by student’s t-test.

excretion between blood glucose responser fo
lactose and noen-responsor, at p<0.05 b
student’s t-test. '
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Fig. 9. Dose dependency of breath hydrogen excretion by oral ingestion of erythritol and xylitol
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Fig. 10. Dose dependency of breath hydrogen excretion by oral ingestion of lactulose and trehalose
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Table 2. Comparison of disaccharidase activities in small intestinal region of individual subject

- Subjects

[eum (the end of distal) lleum (20cm  Jejunum

Substrate A B | C  upper from distal) (lower)

Sucrose 332(1.0) 289(1.0) 096(1.0) 1.08(1.0) 6.43 (1.0}
Maltose 16.59(5.0) 1528(5.0) 590(6.0) 8.30(8.0)  20.5(7.4)
Isomaltose  3.23 (2.0) 2.89 (1.0) 0.99(1.0) 1.13(1.0)  5.36 (0.96)
Lactose ND(-) ND(-) ND(-) ND(-) 0.21 (-)
Trehalose 023 (0.07) 0.14(0.05) 0.30(0.31) 0.25(0.23)  1.52(0.18)

Values are expressed i moles of substrate hydrolyzed / mg protein / h, at 37°C, pH6.0.
" N.D, couldn’t be detectable. (Disaccharidase activity ratio vs. sucrase activity)
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Table 3. Comparison of disaccharidase activity ratio versus sucrase activity between human and rats
smail intestine :

Substrate Human Human Rats
{Average) (lower jejunum) (Average)

Sucrase 1.0 1.0 1.0
Maltase 7.4 3.2 ' 53
Isomaltase 0.96 0.84 1.8
Lactase —_ 0.33 0.23
Trehalase 0.18 0.23 0.58
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Tabie 4. Composition of the diet

Ingredient Control Lactose diet FOS diet Lactitol diet
(Sucrose diet) e
Cornstarch 465.692 465.692 465.692 465.692
Casein 146.000 140.000 140.000 140.000
o -cornstarch 195.000 195.000 195.000 195.000
Sucrose - 60.000 0.000 0.000 0,000
Lactose 0.000 60.000 0.000 0.000
FOS 0.000 _ 6.000 60.000 0.000
Lactitol 0.000 0.000 0.000 60.000
Sovbean oil 40.000 40.000 40.000 40.000
Cellulose 50.000 50.000 50.000 50.000
Mineral mix 35,000 35.000 35.000 35.000
Vitamin mix 10.000 10.000 10.000 10.000
L-Cysteine 1.800 1.800 1.800 1.800
Choline bitartrate 2.500 2.500 2.500 2.500
Tert-butylhydroquinone 0.008 0.008 0.008 0.008

FOS: Fructooligosaccharide. Values are g/ kg diet.
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Tabie 5. Effect on lactase, sucrase and maltase activities of rat small intestinal mucosa by sucrose,
= lactose, and FOS-feeding

Disaccharide Lactase . Sucrase Maltase
Feeding (# moles hydrolyzed substrate/ mg protein/h)
Sucrose-feeding 3.31£0.55 17.4+4.87 - 79.6*x13.6
Lactose-feeding 3.60+1.05 22.7+x2.91 93.1:17.9
FOS*-feeding 3.560=0.84 24.2+8.42 101.9=8.4
Lactitol-feeding 3.71x2.01 22.2x3.10 103.2x14.7 |

FOS: Fructooligosaccharide.

Rats were fed with a diet containing 6% of sucrose, lactose, FOS or
lactitol for 3 weeks. After decapitation, the mucosa of small intestine was
homogenized in 9 volumes of 0.9% NaCl to assay disaccharidase activities by
the modified method of Dahlgvist. Data were expressed M+%S8.D. of 5 rats.
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Fig. 11. Elution Profile of Short Chain Fatty Acids by HPLC
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Table 6. Effect of lactose or sucrose feeding on SCFA production from sucrose, lactose, FOS and
Lactitol by rat cecal microflora

Sucrose-feeding Lactose-feeding
Substrates Total SCFAs pH Total SCFAs pH
Produced (mmol) after 5 h produced (mmol) after 5h

Sucrose 9.61 7.58 13.80 7.45
Lactose 7.40 7.69 29.11 6.95
FOS* 1651 7.37 22.05 7.21
Lactitol 19.06 7.31 21.58 7.28

FOS: Fructooligosaccharide, SCFA: short chain fatty acid.

Rats were fed with a diet containing 6% of sucrose or lactose for 2 weeks.
After decapitation, the cecal contents of 2 or 3 rats were suspended in 5
volumes of phosphate-bicarbonate buffer (pH7.4) containing. 50 mmol/L
KH:PQO4, 60 mmol/L NaHCOQOs3, 0.68g/L L-ascorbic acid, 1.3 g/LL L-cysteine, 75

.mmol/ NaCl, and 10 g/L sucrose or lactose. 10 mL of the cecal contents
suspension was put in a special apparatus and cultivated for 5 h, at 25°C
under Nz gas (flow rate’ 3 mL/min). 1 mL of the suspension was removed and
centrifuged at 23,000 x g, 10 min at 4C. Afier filtration of the supernatant
with 0.22 » m membrane filter (Millipore, Ireland), short chain fatty acids
were determined with HPLC (Column: CAPCELL PAKC1sMG 4.6mm i.d. X
250mm, Mobile phase: 0.1% H3PO4:CH3;CN=97.5:2.5, Flow rate: 1mL/min,
Detector: UV210mm). pH was measured with a handy pH meter (HORIBA,
Tokyo). Data were expressed as means of 3 determinations.
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