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ABSTRACT

The purpose of this study was to elucidate effects of fructooligosaccharide on gastrointestinal tract and blood lipids of
rats when this was supplied as purchased condition or oligosaccharide containing sponge cake. Male Sprague-Dawley rats
were assigned to one of 3 treatments : 1) control diet 2) 7.5% fructooligosaccharide containing diet (FOS diet) 3) lyo-
philized sponge cake powder containing diet (FOS-C diet) . The sponge cake was made with fractooligosaccharide which
replaced 40% of its surose, and the final concentration of fructooligosaccharide in FOS-C diet was 7.5%. Cecal and fecal
water contents, amount of cecal content, and cecal wall weight were higher from fructooligosaccharide consumption,
whereas total gut transit time was longer in rats consuming fructooligosaccharide compared with those fed control diet.
Cecal and fecal pH were lower in FOS and FOS-C groups than in control group. Total cecal SCFA pools were higher
from ingesting fructooligosaccharide containing diets compared with control diet. Serum triglyceride levels were lower in
rats fed FOS and FOS-C diet than those fed control diet, while serum cholesterol levels were unaffected by treatment.
Therefore the effects of fructooligosaccharide in sponge cake on serum lipids and gastrointestinal tract were similar to
those of intact fructooligosaccharide. Also, adding 7.5% of FOS accompanied diarthea symptom which suggests some
precaution are needed when using FOS. (Korean J Nutrition 36(4) : 344 ~351, 2003)

KEY WORDS : fructooligosaccharide, serum lipids, gut transit time, short chain fatty acid.
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AR 230 ZA AYHY o 15 AP = ZgE
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2. 4g Noj

A3 Aol AIN-93MAePE 7|30 g sle] AAalo] (t)
ZT Ao, 7.5% ZTE8E &)1y EFo)(FOST Alo))
ZHE Eelngo] FiE AZA AYY Azrpde 23
gk 2lo] (FOS-CT 2lo]) & AZ3I1tk FOS—C 9] 4
ol ZHE gE|1nFe HAF FIFE 7.5%7} HEE ANt
alo] 2ol A2t (Table 1). Aol AMg-3t =ete
g AER AYQ] AzE ARV 7)&dt nie) Pt
IHE S0P () A AYrdM 7Y % 95%
o} 22 ARSI 2 ATl AMed Zate Sejng
2ZA] A} ARMIE EHZFRe Table 200 AAsHict

3. B WAL (Transit time)e] &3

A Az 2T Ao APFES 1247 A F,
9] o] 2 gell 10% brilliant blue YELHAE 1 ml

Table 1. Composition of experimental diets (%)

@ 1

i Groups”
Ingredients

C FOS FOS - C
Corn starch 52,07 49.27 30.1
Sucrose 20 20 3.4
Casein 14 14 9.75
Soybean oil 4 4 0.53
Fructooligosaccharide 0 7.5 0
Fructooligosaccharide- 0 0 51

sponge cake power

Celiulose 5 0.3 0.3
Mineral mix® 35 35 35
Vitamin mix® i 1 1
L-cystine 0.18 0.18 0.18
Choline bitartrate 0.25 0.25 0.25
Tert-butythydroquinone 0.0008 0.0008 0.0008

1) The experimental diet groups are as follows:
C: control group
FOS: fructooligosaccharide fed group
FOS-C: fructooligosaccharide sponge cakes fed group: Final
confents of starch, sucrose, protein and fat were respectively
55.97, 19.75, 13.92, and 3.92%

2) Mineral mixture: AIN-93 mineral mixture

3) Vitamin mixture: AIN-93 vitamin mixture

Table 2. Proximate composition in fructooligosaccharide-sponge
cake" (%)

Components Content (%)
Reducing sugar 22.3
Starch 353
Crude protein 5.70
Crude fat 4.63
Moisture 304
Crude ash 0.53

1) 40% sucrose of sponge cake was replaced with fructooligosa-
ccharide
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Table 3. Operating conditions of GC

(AL, =) & A3l 4313
7. W3 W82 A &Y

AHZRE 4L BF JEE o 22 A AT (ace-
tic acid, propionic acid, butyric acid) & & Yol 7]
Asto] B ZA) teflon—lined cap tubed)] HF VL=
AAE A F ogke 3 ml, 2 mlZ 23] FE3] Ak
28-S Aot o] 288 Na.SO. (sodium sulfate, an-
hydrous) & 3l HE2Q A|22 sl Rasgtr}
YF-E GCol F93te] BA88ItE R EFEA (Inter-
nal standard) 2%+ isobutyric acid (Aldrich Chem. Co.,
USA) & AMg3lgitt Gas chromatography @] ¥4 =42
Table 35} 2t}

8. HIt A

2 AT A8 Ao Hady EF QAE 85}
Kom Zk A7 FHgtol 2ol7k A=A one—
way ANOVAE o]&3l o = 0.05 5=l F94e A
3R ol e FE disirde 74 F1ty 2)0)
£ SNK (Student—Newman—Keul's) multiple range test

2 A=3a.
o @ N
1. 8355 [ Alo| MR 91 Alo| B2
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Gas chromatography (Younglin Instrument Co. Ltd. Model 600 D, Koreq)
DB-1 (J & W) Fused capillary column, 30 m length X 0.25i.d
FID (Flame ionization Detector)

Instrument

Column

Detector

Carrier gas Nz (1.0 mi/min)

Column temperature 40C —6C/min — 100C
Injector temperature 200C

Detector temperature 250C
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Table 4. Body weight gain, food intake and food efficiency ratio
(FER) affer ingestion of fructooligosaccharide or fructooligosac-
charide containing sponge cake for 3 weeks

Group Body(\gl;//ecligr;’; gain Fo(c:)cjdirz:;ke FER”

C 571 = 0.46" 212 £ 039" 029 £0.02
FOS 496 = 0.31 19.1 + 0.42° 0.25 £ 0.02
FOS-C 521 £0.22 19.6 +0.33° 0.26 = 0.02

1) FER=body weight gain (g/day) /food intake (g/day)

2) Values represent the mean of data from 8 rats £ SEM

3) Values with different superscripts within the same column are
significantly different at p <0.05 by Student-Newman-Keul's
multiple range test
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A Yebt o FOS-CZ-& FOSTe HISIME thd B2
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ZHNGOZA AUAME & BFgo] $58 HoE
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2 2gE uPE AFANNE Al #2 2HE
vehge] Azt EEE ¢ T Ysich

W o] pHE izl vld] ¥l FOST# FOS-CT
o] Y& 7107 JElRtor F AP L F2AQ o]
= gl FOSTEH FOS—CollA #e] pH7} izl
Hl&) Ao g Jehd 721 bifidobacteriat} lactobacillus
73} o] F714ke AR 19 F48 fredke &8
o B4 fRogt® B 4 glon IHE SANYS
Arkste] & AEA AYS AZxETE HAAD FHelA

E 22 3t vehs 2E E1E F A3tk

3. YT YIHEET, TEUF X pH

AZ 100 gF B3 2379 FHL g7l w3 FOS
o) 60%, FOS—-ColA 31% F7¥31ith (Table 6)
W WEE2 T 9A di2TY 0.32 gofl vjE] A8
9l FOST3 FOS—CTelA 242 1.17 g3 1.61 g2 o
zZ7Rt) 3y ol 71815tk T WA e
ekl gzl vlall FOST3 FOS—-CollM 42t 6%
9} 13.5% A% F7Isk] dxey 228E S2lud AH
T E39] aolE A4 g4ttt flo] ¥ AnERE TR
2GS AHEE W PP EE] TUHEHE RE &
HuRe = 2{Ed JaMEy] Bk v &

o

Table 5. Water contents and pH of feces after ingestion of fructoo-
ligosaccharide or fructooligosaccharide containing sponge cake
for 3 weeks

Group Water contents” (%) pH of feces
C 4094 + 0.46”% 7.77 £ 0.07°
FOS 62.65 + 2.03° 6.84 +0.10°
FOS-C 68.47 + 0.93° 6.71 £ 0.07°

1) Fecal water contents (%)= (wet wt. — dry wt. ) + wet wt, X
100

2) Values represent the mean of data from 8 rats + SEM

3) Values with different superscripts within the same column are
significantly different at p < 0.05 by Student-Newman-Keul’s
mulfiple range test

Table 6. Changes in cecal wall and contents weights in rats fed experimental diets for 3 weeks

Group Cecal wall wt. (g/100gB.W.) Cecal contents wt. (g/100 g BW.) Water contents (%)  pH of cecal contents
C 0.55 + 006" 0.32 + 0,04° 7169 £ 1.72° 7.07 £+ 013°
FOS 0.88 = 0.07° 117 £0,15° 76.24 + 0.85° 6.46 + 0.20°
FOS-C 0.72 + 005 1.61 + 0,26° 81.36 = 0.61° 6.01 = 0.08°

1) Values represent the mean of data from 8 rats = SEM

2) Values with different superscripts within the same column are significantly different af p <0.05 by Student-Newman-Keui’s multiple

range test
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Brilliant blue7} & 2.0]7] A1&& T-firsts} & 45
FAJZE (total transit time) & A B QS o, T—first=
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Table 7. Fecal transit fime of rats fed experimental diet for 2 weeks

Transit time (hr)

Group T-first"” TI.T?
C 14.85 + 0.99” 1009 = 7.3*
FOS 17.41 £ 149 1883 + 145°
FOS-C 17.60 + 1,14 187.5 £ 15.4°

1) First time when the dyed feces appeared

2) The fime required for evacuation of total dyed feces

3) Values represent the mean of data from 8 rats = SEM

4) Values with different superscripts within the same column are
significantly different at p <0.05 by Student-Newman-Keul's
multiple range test

0 butyric
@ propionic
a acefic

Umol/cecum

FOS-C

CONT FOS

groups

Fig. 1. Effect of fructooligosaccharide on cecal short chain fatty
acids (SCFA) pools in rats fed experimental diets for 2 weeks.
Cecal SCFA pool =SCFA (zmol/mL) X cecal content (mL), Bars
with different letters are significantly different ot p <0.05 by Stud-
ent-Newman-Keul’s multiple range test.
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Table 8. Effect of fructooligosaccharide on molar ratio of cecal short chain fatty acids (SCFA) in rats fed experimental diet for 2 weeks

Short chain fatty acids
Group
Acetic acid Propionic acid Butyric acid
c(n"=7) 35.36 = 3.28%% 29.34 + 278 35.31 + 3.42°
FOS (n=7) 61.81 = 7.66° 23.46 *+ 3.63 14.77 + 6.08°
FOS-C (n=6) 61.47 + 3.48° 28.07 + 3.30 10.47 + 3.63°
1) Sample size

2) Values represent the mean = SEM

3) Values with different superscripts within the same column are significantly different at p <0.05 by Student-Newman-Keul’s multiple

range test
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E & A7olA 12x12ke] @] Fof o] J8-ES Fst
o dyxghite EAT PR oeT B 4 o)k WA
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Table 9. Changes in serum triglyceride and total cholesterol lev-
els of ratfs fed experimental diets for 2 weeks

Total cholesterol

Group Triglyceride (mg/dh) (mg/d)
cin"=7) 1265 +1239"% 53.98 + 3.46
FOS (n=7) 98.41 + 13.62° 50.16 + 4.82
FOS-C (n=6) 6283+ 7.74° 50.87 + 2.60

1) Sample size

2) Values represent the mean + SEM

3) Values with different superscripts within the same column are
significantly different at p <0.05 by Student-Newman-Keul's
mulfiple range test

!

et} (Table 9). FOS-CTY 83 A &
FOSTol vlal W& AEE Jepjglov 54202
ARl zlol= opch. ¥ FYAHES TEE Al
o Rl AfolE HolA & ooy} ZEE gu
AFS F FEol ta B AEE RFon F
9] zpol= & 4= ql3lch
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Z2E 13 HFHA AR @Y FHAHEX N
At gy 83 FAAo] aA Tk d9E
#3193, Aol 10% FEoE ZHE ST 1FL 16
T2 AFH slsiE e 83 AW, A 9 ZH
2HE] fAFe BAREaNE nyoy YA BAhE
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1ol 71873 Aol dFAn fAlstA 7k A dialel 4
G Fol, TelM F9A o] A a, 3] VLDL
(very low density lipoprotein) 747} velgtin vy
st 3 Seluge Foie e A 3 a4 g
el 7z At $do] ZHAE1® acylglycerol 43
T Zagoga R FAAT el 71033 S Aol
g1 319ch® 38 Thomas™ 52 QA 23k

Z}2} acetate (180 mmol), propionate (180 mmol), ace-

oo & fo e

Moo M do
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