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Effect of f-Glucan from Bread Yeast on Rat Cecum Contents and Fecal Excretion
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A deficiency of dietary fiber causes digestive tract diseases. In the present study, the effect of -glucan
purified from baker’s yeast (BBG) on the rat cecum contents and fecal excretion was examined using
cellulose (CE) as a negative control fiber. Rats were fed with AIN-93M-based diet containing BBG or CE
at 1%, 3%, or 5%, or a nonfiber diet for 4 weeks. Cecal tissue weight was significantly increased by 5% BBG
diet compared with 5% CE diet, whereas the pH of cecal content was significantly decreased. Short-chain
fatty acid including acetate, propionate, and n-butyrate in the rat cecum was significantly increased by 5%
BBG diet compared with 5% CE diet, indicating that increasing the content of short-chain fatty acids in
the cecum decreased the pH of cecal content. In addition, the water content of feces was also significantly
increased by 5% BBG diet compared with 5% CE diet. These results suggest that BBG promote cecal
fermentation and retain water in the large-intestinal lumen. In conclusion, BBG prevents constipation by
modulating intestinal functions and its effectiveness is greater than that of CE.
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Table 2. Composition of the experimental diets.

Table 1. Composition of baker’s yeast-derived f-glucan (BBG).

Component Composition (%)
Fiber 76.8
Protein 7.7
Lipid 5.2
Ash 8.5
Water 2.5

B L. TlfAE®R 7y b2 78 (BEELHIL) 129
F, Z2D 5 5 3FITIZAIN-93M FHL A I HE D < By R kT
BBG 2 AWk & LT1%, 3%, 5% &5 X5k
U@k =52, 2N ZHNBBGI, BBG3, BBG5H#E L
L7z (Table2) . &7z, MRE L THEMERE HD0IZ
LA —2% 1%, 3%, b%EHD X ICHEL MK
fikt x5 %2, Z#HZHN% NF, CEl, CE3, CE5b L L
72. 2B BBGIINAIL, Table 1 IT/R L 72 MAICEED %
RIS #EIEL, Ylo—ZWINE Tl s s
I—2 AR —F & THIEL 7. 7 v MiZTable 2IT/RL 72
MR DOk LK & 2 B BfER X ¥, 28 HREfHA L7z, fil
BIREHIZT Y I & 4RRfRa X%, v 72—
R T CRRIM, BRL, BB L UOBELNEW 2R L
FnNENOEEZHIE LT

IRAE  EEMEAE 1 AMBEICT Y FOE
& BHKELARELEANE L. K, SFEMGRE?2
HEEDOSHBE (1205 14HHE) & 48 EHDEBZRTS
HiE (2602528 HEH) &ITHRIL, HHEEEL2MEL
7o, FEROKSEIR, ER110°CTAMRMEZEIE %
KRR 2 2L TR

Group
Ingredient
NF CEl CE3 CE5 BBGI1 BBG3 BBG)
(%)
Cornstarch 51.5692 50.5692 48.5692 46.5692 50.5452 48.4972 46.4492
Casein 14.00 14.00 14.00 14.00 13.90 13.70 13.50
a-Cornstarch 15.50 15.50 15.50 15.50 15.50 15.50 15.50
Sucrose 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Soybean oil 4.00 4.00 4.00 4.00 3.932 3.796 3.66
Cellulose 0.00 1.00 3.00 5.00 0.00 0.00 0.00
Mineral mixture ! 3.50 3.50 3.50 3.50 3.39 3.17 2.95
Vitamin mixture ? 1.00 1.00 1.00 1.00 1.00 1.00 1.00
L-Cystein 0.18 0.18 0.18 0.18 0.18 0.18 0.18
Choline bitartrate 0.25 0.25 0.25 0.25 0.25 0.25 0.25
t-Butylhydroquinone 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008
BBG? 0.00 0.00 0.00 0.00 1.302 3.906 6.51
'AIN-93M mineral mixture. 2AIN-93M vitamin mixture. >Baker’s yeast f-glucan.
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Table 3. Effects of BBG on weights of body and cecal tissue, and the pH of cecal content in rats.

Group

NF CEl CE3 CE5 BBG1 BBG3 BBGH
Initial body weight (g) 188 +3 189+5 195+ 3 190 + 4 196 + 1 189 +2 190 +2
Final body weight (g) 348 £ 6 340+ 4 362 +7 339+ 11 339+ 10 341 £ 11 326+ 8
Food intake (g/d/head) 19.2+0.7 19.0+0.7 20.9+0.6 20.5+0.4 20.4 +0.7 20.0+0.7 20.8+0.8
Cecal tissue weight 0.19+£0.01** 0.18 £0.01*> 0.15+0.01*  0.17+0.01®> 0.19£0.01** 0.20+0.01> 0.25+0.01¢
(% of body weight)
Cecal content (g) 1.32+0.13*  1.66+0.10® 1.83+0.11*» 2.03+£0.27®> 1.68+0.11*> 2.29+0.16> 2.42+0.37"
pH of cecal content 7.4+0.1® 7.8+0.12 7.6 +0.2: 7.8+0.12 7.5+ 0.1 7.2 +0.1bd 7.1+0.1°
Transit time through 11.7+0.12 11.6 +£0.12 10.5+0.1° 9.6+0.1¢ 11.5 +0.12 10.5 +0.1° 9.5+0.1¢

the digestive tract (h)

Data except for food intake are represented as the mean + SE of 5 rats. Values of food intake are represented as the mean + SE of 7
measurements. Values with different superscripts in the same column differ significantly (p<0.05).
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Table 4. Effects of BBG on the contents of short-chain fatty acids in the rat cecum.

Short-chain fatty acid Group

(umol/g of cecal content) NF CEl CE3 CE5 BBGI BBG3 BBG5
Acetate 435+ 4.7 3092+ 440  357+34h  347+1.9%  425+470 546+592  555+4.9
Propionate 14.2+2.00  13.1+2.0°  114+14  109+05  121+13  238+18  24.0+2.8
Isobutyrate 82.0+8.1*  88.8+11.2% 798+29+  79.0+11.6° 109.8+9.3% 127.8+9.2> 114.1+11.9®
n-Butyrate 123405 122409 119403  115+1.1*  19.6+£1.0° 229+19>  227+1.4

Data are represented as the mean + SE of 5 rats. Values with different superscripts in the same column differ significantly (p<0.05).

Table 5. Effects of BBG on characteristics of feces.

Group

Fecal characteristic

NF CE1 CE3 CE5 BBG1 BBG3 BBG5H
2 Weeks after feeding
Number (/5 rats/d) 28 + 24 28 + 24 53 + 4> 67 + 4> 28 £ 52 46 + 6¢ 73 + 14
Wet weight (g/5 rats/d) 2.69+0.05* 273+0.37* 5.63+£0.53>* 6.67+£0.41c 2.29+0.45* 4.29+0.56® 6.88+0.4I1¢
Water content (%) 38.3 £ 2.42 419+ 1.8 27.1 +4.3® 20.0 + 1.5° 42.4 + 1.5 35.4 + 4.2 38.0 £ 6.5*
4 Weeks after feeding
Number (/5 rats/d) 26 + 12 24 + 3¢ 38 + 22 56 + 5° 32+ 22 35 + 3¢ 56 + 6>
Wet weight (g/5 rats/d) 2.21+0.13* 257+0.28* 5.05+£0.63>¢ 6.94+0.62c 2.12+£0.45* 3.93+0.21* 5.92 +0.26¢
Water content (%) 31.2 £ 6.4 322+ 1.8  26.1 £1.3b 21.6 £ 0.5 35.6 £ 7.1%¢  46.7 £3.0¢ 47.3 £ 3.9

Fresh feces were collected at a 24-h interval in each group (5 rats) for 3 days beginning on day 12 (2 weeks) or day 26 (4 weeks). Data
are represented as the mean * SE of 3 days. Values with different superscripts in the same column differ significantly (p<0.05).
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Fig. 1. Putative mechanism of modulation of intestinal functions
by BBG. BBG, baker’s yeast-derived f-glucan.
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