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L-Arabinose inhibits intestinal sucrase in an uncompetitive manner and, consequently, inhibits the absorption of
sucrose from the small intestine. The addition of 3~5% L-arabinose to sucrose causes about a 60% reduction in
the digestion of sucrose in the small intestine. In addition, it reduces the increase of the levels of blood sugar,
insulin, triglycerides, and cholesterol caused by the ingestion of sucrose. The taste of L-arabinose is quite similar
to that of sucrose, with approximately 50% the sweetness of sucrose. Naturally occurring arabinose is an L-form

and a noncaloric sugar that is not metabolized in animals.

L-Arabinose is a common component of plant cell

walls and is widely distributed in the plant kingdom. It is the main component of cereal hemicellulose, such as

corn, wheat, and rice, pectic substances of beet, apple pulps, and some plant gums.

L-Arabinose can be produced

by either the acid hydrolysis or the enzymatic hydrolysis of some plant gums, corn fiber, and beet pulps. This
novel sugar has a potential to be used as a food additive for improving obesity and maintaining good health.
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Fig. 1. Chemical structure of L-arabinose and D-xylose.
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Fig. 2. Effect of L-arabinose on plasma glucose (A) and insulin

(B) after sucrose loading in rats.

Overnight-fasted Wistar were given 2.5 g/kg sucrose (M), and

blood samples were taken at 0, 15, 30, 60, and 120 minutes after

the loading to determine plasma glucose and insulin. L-Arabinose

(O, 50 mg/kg; @, 100 mg/kg) was administered simultaneously

with sucrose®®.
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Fig. 3. Effects of L-arabinose feeding on concentrations of
plasma insulin and of plasma and liver triacylglycerols in rats
fed CS30, CS20, CS10, C or CGF20 diet.

CS10, CS20 and CS30 diets contained 10, 20 and 30 % (by weight)
sucrose, respectively. C diet contained pregelatinized cornstarch.
CGF20 diet contained 10% glucose and 10% fructose. Values are
means £ SD, n=4. Two-way ANOVA was followed by inspection
of data in each figure for C, CS10, CS20 and CS30 diets containing
0~1 g L-arabinose/100g. ANOVA (P<0.05): Suc, sucrose main
effect; Ara, Suc X Ara, interactions. Plasma insulin: Ara, Suc X
Ara; plasma triacylglycerols: Ara; liver triacylglycerols: Suc, Ara,
Suc X Ara. In C diets containing 0~5 g L-arabinose/100 g, not
different from no arabinose by ¢ test. In CGF20 diets containing
0~1 g L-arabinose/100 g, * different from the CS20 diet containing
the same amount of L-arabinose (P<0.05); not different from no
arabinose by t test®.
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Fig. 4. Kinetic analysis of sucrase inhibition by L-arabinose (A)
and acarbose (B).

Mucosal homogenates prepared from porcine intestine were
incubated with increasing concentrations of sucrose in the absence
and presence of inhibitor: (A) L-arabinose (4) 1 mmol/L or () 3
mmol/L and (B) acarbose ( &) 0.62 pmol/L or ( ) 1.55 umol/L.
(@) assays without inhibitor. Results are plotted according to
Lineweaver-Burk®.
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Table 1. Components of hemicellulose fractions from cereal
brans®”

Component Rice Wheat Corn
Cellulose 03 02 nd.
Non-cellulose 738 80.6 90.7
polysaccharides
Glucose 35 57 25
Arabinose 28.9 264 242
Xylose 275 437 42.8
Galactose 4.0 1.5 5.8
Mannose nd. nd. nd.
Uronic acids 9.1 1.5 17.5
Lignin 19 23 0.7
Total nitrogen 33 23 0.7
Ash 54 42 1.6
Arabinose/Xylose 1.05 0.60 0.56
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Table 2. Major components of non-starch polysaccharides in plant products®-**

Non-starch Components (%)
polysaccharides
(Dry, %) Cellulose Arabinose Xylose Uronic acids Others
Haricot bean 19.5 4.6 7.3 22 32 22
Cabbage (Red) 325 12.0 6.4 1.7 7.8 4.6
Cauliflower 21.5 55 43 1.2 57 4.8
Brussels sprouts 29.8 8.6 7.1 1.3 6.5 6.3
Rye flower 13.5 1.4 36 57 0.2 2.6
Wheat flower 924 1.6 2.7 3.7 0.2 12
Wheat bran 41.4 8.2 9.9 17.7 1.2 44
Wheat germ 17.9 31 5.1 6.8 0.7 22
Sweet corn 6.0 1.7 12 1.7 0.4 1.0
Soy bean bran 74.4 394 5.7 9.4 10.2 9.7
Pea 148 58 4.1 1.4 22 1.3
Sweet potato 8.1 33 0.7 03 20 1.8




A 71573
L-Gal
&: L-Arabinose i
@ : D-Xylose i
® ®
1 1
l {
2
FeA~+5@ @ ® @ @ FeA 58 &
1 11
‘1“'1 1 i l l 1l
3 3 3 3 +37Y3
®-0-0-0-©-0-0-0-0-
2 2 2 2
11 1 O=4-p-
101 1 1
GicA & (=] GlcA
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