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Effect of Dietary Fiber Sources on the Composition of
Intestinal Microflora in Rats

Lee, Hyeon-Ah - Lee, Sang-Sun - Shin, Hyun-Kyung**
Department of Food & Nutrition, Hanyang Universily, Seoul, Korea
Depariment of Food & Nutrition,™ Hallym University, Chunchon, Korea

ABSTRACT

This study was performed to investigate the influence of various dietary fiber sources(rice
bran, Chinese cabbage, radish, apple, laver, sea mustard) on the intestinal microflora in rats.
Eight groups of rats were fed each experimental dicts containing 5% of total dietary fiber
for 4 weeks. Total viable counts and the numbers of Biftdobacterium, Lactobacillus, Clostridium,
E. coli and Staphylococcus werc determined by nonselective medium and various selective media.
The number of Bifidobacterium{p< 0.01) was higher in thc apple and sea mustard groups than
those in the other groups and the number of Lactobacillus(p<C0.01) was lower in the radish
group. A decrcase in the intestinal population of Clostridium was shown in the sea mustard
group. The E. coli(p<(001) and Staphylococcus(p< 001) populations decreascd in thc apple
group compared with other groups. These findings suggest that the apple fiber and sea mustard

fiber are effective in improving intestinal flora of rats.

KEY WORDS : dietary fibers - intestinal microflora « Bifidobacterium.
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Table 1. Composttion of expenmental dists (unit : g/100g)
X . Chinese . Sea
Fiber frec  Cellulose Rice bran Radish Apple Laver
cabbage mustard
Casein 20.0 20.0 17.6 15.1 16.1 15.7 15.0 15.8
Cormn starch 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Sucrose 47.5 42.5 30.7 358.2 31.6 16.1 40.2 58.4
Cormn oil 5.0 5.0 2.2 4.1 4.6 3.9 1.7 54
Lard 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Fiber source 0.0 5.0 22.0 20.1 20.2 36.8 12.6 16.9
Fiber content 0.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vitamin mixture!) 1.0 1.0 1.0 L0 1.0 1.0 1.0 1.0
Mineral mixture?’ 3.5 8.5 3.5 35 3.5 8.5 3.5 3.5
Choline chloride 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
DL-Methionine 0.3 0.3 0.3 0.3 0.5 0.3 0.3 0.3

1) Viramin mixwure(mg/100g) : VD; 0.582, a-tocopherol-acetate 1200.0, Retinol-acetate 93.2, VK3 6.0, Thia-
min-HCl 59.0, VB;y 0.2, VC 588.0, Pyridoxine-HCl 29.0, D-biotin 1.0, Folic add 2.0, Inositol 1176.0,
Ca-pantothenate 235.0, Riboflavin 59.0, Nicotnic acd 294.0, Sucrose 96257.017

2) Mineral mixrure(g/100g) * CaCO; 29.29, CaHPO, - 2H,0 0.48, KH,PO, 84.51, NaCl 25.06, MgSOy - 2H,
0 9.98, Fe(CsH;07) * 6Hy0 0.623, CuS0, + 5H,0 0.156, MnSO, * HyO 0.121, (NH,)Mo; 0y + 4H,0

0.0025, Nay5eO; *

ulE)d §Fo E hro] 437 ASElETh AEE
E2 2u}8] ¥ stainless steel cageo| Al AbSEH o
Nolel @4 Aeglo] B YrE sk

Fe R 194 ARG, Yol yHFe
=5} Aol FLE AMSINE
ThEe BE NNEY HAT Aol

137 A% PARE FHLES By
o]5 @ #RASA7) L, Misuoka®| Wl whap)

o] & 1g2 F&ta 9ml YRR 107% 747 10
A eAE oz AT o] F HFE vl
g af ool A 0.05mIA & F3te] H]Ad=u)A)¢] BL%
2 FE& dd o wjdsy) 93 HEE BS(se-
lective medium for Bifidobacterium), LBS(selective
medium for Lactobacillus), PNC(selective medium
for Clostridium), NN{(selective medium for Clostri-
dium perfringens), DHL(selcctive medium for E.
coli), PEES(selective medium for Staphylococcus au-
reus)5 9] Aol ZzZ m@EPrh o] F
DHL¥ PEES ¥ A& 37C A S35 27wl
s, UmAe 37CAA AAEEe grluds)

swoka2} ol wpel® Y w R 7o) Y T

5H,0 0.0015, ZnCly, 0.02, KI 0.0005

@tk 2 % wAe v Aol tal M

f

il

il

ZAV g 25 &(genus) & TAES 409 T8
=3sl94th T4 logoCFU(colony forming unit)
/g leces(wet weight) 24 EAISIHE T 6] A] 2
7] kL steel woold CuSO, + 5H,02 Tween
goe]l A7ME pH15~2.09 M3 b7 gd
HAAE F, 29 A2 FE AASESE vaccum desi-
ccatordl] MY AA A Y1 CO, 7k AF
HEEZ o] 23l desiccaor ¥ F71E CO.E A
s o2y gr1daE A3 v Fse sicel
wool ¥§22)-& Abg-stgut.

4. SAXME

B g9 AAEL SPSSE ol &8t ANOVA
(Analysis of Variance) 2 HZ|F & a=0.01 F&
o A Tukey’s multiple range testZ &hoj 2t A7 9
BEAY K94 AFAH-

- 990 —



Table 2. Food intake, weight gan and food efficiency ratio of rats fed different expenmental diet

Group Food intake(g/day) Weight gain(g/day) FER
Fiber frec 8.99:+ 0,322 2.50% 0.14* 0.28% 0.01°
Cellulose 9.40% 0.18" 2.64% 0.072 0.28+ 0.01*
Rice bran 15.08+ 0.41" 5.04+0.197 0.38+ 0.01"
Chinese cabbage 13.19+ 0.58Y 4.82%0.14P 037+ 0.01"
Radish 13.64+ 0.58" 535+ 0.185 0.40% 0.02"
Apple 13.22+ 041" 4.90£ 0.15° 0,37+ 0.01°
Laver 15.11%0.58" 5.024 0.29P 0.38% 0.01"
Sea mustard 10.26% 0.56¢ 5,10 0.21% 0.30£0.012

1) Mean valuet SE

2) Values with diflerent superscripts are significandy different among groups at the p<C0.01 according 10

Tukey’ s muliple range test.
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Table 3. Effect of dietary fiber sources on intestinal microfiora In ratst!

. . . Chinese . Sca
Fiber free  Cellulose  Rice bran Radish Apple Laver
cabbage mustard
Lactobacillus 9.2+ 0.1 92+0.1% 99+02° 86202 80+02° 88102 8§4+02% §§+0.2%
(56.2)4  (97.7) (75.9) (50.1) (20.9) (60.3) (85.1) (63.1)
Bifidobacterium 7402 73103 58+02¢ 574047 58f04* 8£2+05° 64+08%0 7.6% 0.2
(0.9 (1.4) (<0.1) (<o) (02 (12.6) (0.8) ( 5.6)
Clostridium 7.0+ 03 59405 62403 57+£04 69+07 67105 7.1£04 56F04
(04 (<01) (<o) (<o (1.9 ( 0.5) ( 3.8) (<0.)
C. perfringens <2.0 <2.0 <2.0 <72.0 <2.0 <2.0 <20 2.0
(<0.1) (<o) (<o) (<o) (<o) (<o) (<on) (<o)
E. coli 76+£04% 58+03® 57+06" 54%02% 561080 424022 7020384 6.5+ 020
(L7 (<0.) (<o) (<o (<o) (<o) ( 3.6 ( 06)
Staphylococeus 43203 38+092® 37+080 40+07% 414020 28404 40408 391 0.9%
(<o0.1) <o) (<o) (<01) (<o (<o (<o) (<o)
Tozlu;’:ble 9.4+ 02° 99+0.1% 93 +01° 8.9%0.2% 873014 91+0.% 85101 9.0+ 0.1

1) Mean= SE(log CFU/g feces)

9) Values with different superscripts are significantly chfferent among groups a( the p<{0.01 according w

Tukey’s multiple range test.
3) Ratio of bacreria to toral viable count>X100
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