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Abstract

This study was conducted to see effects of dietary bacterial fiber produced by Gluconoacetobacter hansenii on
gross structure, and disaccharidase activities of small intestine and body lipid status in rats. Bacterial fiber
was prepared by drying and alkali treatment of floating membrane produced 15 days after the bacterial culture
using coconut juice media. Male Sprague-Dawely rats of 320+ 10 g were grouped into three and fed 0.5% (w/w)
cholesterol diets with three different dietary fibers, i.e. cellulose, and pectin and bacterial fiber, at the level of
2% (w/w). During four-week experimental period, food intakes and body weight gains were not different among
three groups. Total lengths and jejunal fragment weights of small intestine did not differ among the three groups
but cecal weight was higher in bacterial fiber groups than those of the other two groups. Colon content and fecal
dry weight were lower in bacterial fiber group. Sucrase activity of the jejunal mucosa was lower in bacterial fiber
group but maltase activity was not different from those of the other two groups. Plasma total cholesterol level
was lower and that of HDL -cholesterol higher in pectin group than those of cellulose and bacterial fiber groups,
the latter of which did not differ. Both in plasma and liver triglyceride levels were lower in bacterial fiber group
than cellulose and pectin groups, and liver cholesterol level was lower in pectin group. Relative liver weights
and plasma activities of GOT and GPT were not different among three groups. It is concluded that bacterial fiber
used in the present study had hypotriglyceridemic effect that help improve lipid status in the body.
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Table 1. Compositions of experimental diets (g/100 g)

. Group
Ingredients - —
Cellulose Pectin  Bacterial fiber

Casein 15 15 15

Corn starch b1 51 51

Sucrose 15 15 15

Lard 4 4 4

Soy oil 75 75 75

Mineral mix. 4 4 4

Vitamin mix. 1 1 1

Cholesterol 05 05 05

Fiber” 2 2 2
UTypes of fiber added are matched with the names of the

groups.

Dry powder of bacterial fiber was produced as described in
Materials and Methods.
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Table 2. Initial weight, body weight gain and feed efficiency
of three experimental groups of rats fed different types of
dietary fiber for 4 weeks

Diet group Cellulose Pectin Bacterial fiber
Ir(ugt;al body weight 317+14"  309+15 394412
Body weight gain 17415 118418 112+13

(g/4 weeks)
Feed efficiency 192%18  190%19  185%19

(g/100 g diet)
"Values are means*SD of 9~10 rats per group.

Table 3. Effects of three dietary fibers on small intestine, cecum, colon and feces weights of rats fed experimental diets for

4 weeks
Diet group Cellulose Pectin Bacterial fiber
Small intestine
Total length (cm) 1000+3.1" 1035*35 1033%16
Jejunal fragment weight (g/5 cm) 0.39610.020 0.412+0017 041810018
Mucosa weight (g/5 cm) 0.241 £0.014 0.227+0.017 0.229+0.017
Cecum
Tissue weight (g) 1.081£0.117" 1.299+1.132™ 1.500+0.202°
Content weight (g) 0.66310.119 0.779£0.148 0.934+0.165
Colon
Total length (cm) 17.13£0.85 17631058 1750+0.47
Tissue weight (g) 1.176+0.084 1.250+0.115 1.329+0.109
Content weight (g) 0.307 0.094" 0.427+0.077° 0.26210.080°
Feces
Drv weight (g/day) 1.903+0.050° 1.582+0.053° 1.374+0.065°

"Walues are means*SD of 9~10 rats per group and those in the same row not sharing the common superscript letters are
significantly different at p<0.05 by Duncan’s multiple range test.
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Table 4. Effects of three dietary fibers on two disaccharidase
activities of jejunal mucosa in rats fed experimental diets for
4 weeks

Diet group Cellulose Pectin Bacterial fiber
Maltase
Unit/cm 8451064 7.061046° 745t0.45%
Units/mg protein 11201086 10152091  10.08+0.69
Sucrase
Unit/cm 20810.18 1.76+0.13" 1.72+014°
Units/mg protein  25810.18 2441022 2401022

YValues are means+SE of 9~10 rats per group and those in the
same row not sharing the common superscript letters are
significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Plasma lipid levels of rats fed three different dietary
fibers in diet for 4 weeks. .

Values are mean*SE of 9~ 10 rats and those with the different al-
phabet letter within the same class of lipid are significantly different
at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Liver lipid levels of rats fed three different dietary
fibers in diet for 4 weeks.

Values are mean * SE of 9~ 10 rats and those with the different al-
phabet letter within the same class of lipid are significantly different
at p<0.05 by Duncan's multiple range test.

_: cellulose, Z: pectin, B bacterial fiber.

(32) & Choi 5(12)9] A3}el| = 2}ol7} glgde). zelvt xR
2] S A pectinoll ©]8ko] F7}=]R] 9ro} pectinoll < &)
A FA A beke] AAH o2 A 719 Ao Holx =
St 3 B A9 A8 EA Q) bacterial fibery: QA
Al A b 229 FAAY FEE OB T A2
H] 3k Zh A ok o) F53 vk shgict S slell WAy
ol 314 A4 Fe2H Bo) Al 19] ¥ elxtz 2 delA g
21} F ol BojAe o] Yo HA FHAYE [ P(a), R
A", gaksiabe] S A S99 YR ez
stem E3] oA Sol|l Al o] A 2he-gtcl . w w s deh(33).
wEhpstEAle] BAA Sl dhEeloAX s AoFlel u]Ete

AR

2 T FAANY T2 B2 Holth3Y). ZFAAEH Z 4
Wbs= VLDL1E 4417} 2har 478 $Hsmall dense) LDL 2] 14
= FAA]7]13L o] 9] LDLe| 1x}7}F 2 LDLR} 47 5}
T fe BT deiA gloh3s), gRAlEe] |
FH 2H B2 AMofl SR} Yol = o] small dense LDLE] #]
Fo] AlFdErrt Frie Zlol T HuEglon(34) e}
A71RH o2 ¥ 5 FA 1 R DR L

W £ o3 o)) 4] A}-£-3} bacterial
fiber7} &% SAA-L Zstste a7} gobe AL wi$
23 ogr AW Al r,} 22U ]z o] EAe] o
W& 7102 A FAA Y i abe] ThedshR] o] dlatel =
AHAlE) gelsl £ der) gich

GOT GPT &4

Al et v 2 el S
T,GPT 4 % vl e 55

27k Apo]s} %i‘d\#(Table 5). A2 AFE 4 gt
2A4517) Sisted = o) B 2ALE sjofobil ot 7bg
FFel A 7120l A4 A TAET Aols}
7 o]—z—]k]_o,] 7],—_/«10 Hol F= 740]3};_1‘5__1-.4‘[:9‘}\
| ©] bacterial fiber7} 3+l 7}-2A) ol A o 1} B 3s}
A7 eHE Zle 2 o b Afe] #elE Stk w s}zl 1

x] _0_
= =

2 N
> P
meT; i
My O
T o

[
N
[

0-

&é
E
N
- o
E&
2 39
. o
&
m?L
C)

ox X Ne
.>L

/K

o Lo
rlr 2 o

o

)i

=]

2 0o Mo

A - HAR

Table 5. Liver weights and plasma GOT and GPT activities
in rats fed three different types of dietary fiber for 4 weeks

Diet group Cellulose Pectin Bacterial fiber
Relative liver weight 354+026" 3537050 3414027
{g/ 100 g bw)

GOT (Karmen unit) 83.1%7.7  69.2%57 726181
GPT (Karmen unit) 145%18  160%19 165120

YValues are means +SD of 9~10 rats per group.
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