e e B e sk 32(3): 221-229, 1999

cheky

ﬁ_.
jﬁ

il
1o
o
AU
R
ofl
s
i)
AN
1o,
M
(&
=
e

[.).1:
5

=711 2] 2 3 4 1 1
B eu) . A - o - A9 LA - A4’

olsielAteka 4 EFFE” §ATE NFE GG,
FAEE 4EGIYR wINGFR 4FFIYR
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ABSTRACT

Certain indigestible oligosaccharides may benefit gastrointestinal tract via fermentation and proliferation of desirable bacterial species.
The purpose of this study was to elucidate the effect of selected oligosaccharides, such as fructooligosaccharides(FOS), soybean
oligosaccharides(SOE), and highly concentrated branched oligosaccharides(HiBOS), on fecal microflora proliferation, lipid
concentration, lipid peroxide formation and antioxidant cnzymes activities in plasma and liver of the rats. Thirty two male Sprague-
Dawley rats were randomly assigned to one of four treatments ; 1) control diet(AIN-93G diet) ; 2) control diet+5% FOS ; 3) control
diet+5% SOE : 4) control diet+5% HiBOS. The duration of the study was 4 weeks. Fecal bifidobacteria concentration were
significantly higher(p<{0.05) in the HiBOS group compared with the control after 4 weeks of dietary treatment. FOS and SOE
groups also had higher fecal bifidobacteria levels than control, bur statistical significance was not found. The concentration of plasma
total lipid was decreased by oligosaccharide consumption, espedially in HiBOS group(p<(0.05). The concentration of plasma
triglyceride was significantly lower in all of the oligosaccharide containing groups compared with the control(p <{0.05). The plasma
total cholesterol concentration tended to be lower in the oligosaccharide consuming groups than control. The concentrations of
hepatic total lipid, triglyceride and total cholesterol were not affected by consumption of oligosaccharides. Thiobarbituric acid reactive
substance(TBARS) concentrations and antioxidant enzyme activities in plasma and liver were not affected much by experimental diets.
These results suggest that dietary oligosaccharides may be beneficial for increasing intestinal bifidobacteria and lowering plasma lipid
levels. (Korean J Nutrition 32.(3) : 221~229, 1999)
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1. M8 AoI1% FE MG

A% 555 Sprague-Dawley & 52 7 32vj2E 449
Ao] Al# A 25 B TRFAR(AEAIR)E 44
71 &, o5& AT w} GNP g Agte zH Fe guf
24 470 2 1}l 3 w24 stainless steel cageol 3
gt 485 ES gyt Aol AR £/ ST
(Fructooligosaccharide, Soybean oligosaccharide extract,
Highly concentrated branched oligosaccharide)S 2+
2ol A o] 5% Hrtstd AzE AP o2 453 A%
313 Aolg} E2 Agglo]l WE F IS T Ao
AT A9 38 SRR, AT dFA4 13
AT A7he] A8,

B A ARRE AF 4ols AIN-93G 20| ulg
°oF FHT YnT AATIME ZHELY 1F (Fru-
ctooligosaccharides, |92, FOS), W22 113 (Soy-
bean oligosaccharides extract, @S, SOE), 5= &
A &2 3(Highly Concentrated Branched Oligosaccha-

Table 1. Composition of experimental diet &/Kg diet)
Ingredients Control”  FOS SOE HiBOS
Corn Starch 529 529 529 529
Casein 200 200 200 200
Sucrose 100 50 50 50
FOS 50
SOE 50
HiBOS 50
Soybean oil 70 70 70 70
Fiber 50 50 50 50
Mineral mixture” 35 35 35 35
Vitamin mixture” 10 10 10 10
L-Cystine 3 3 3 3
Choline bitartrate 2.5 25 25 2.5
T-butylhydroquinone 0.014 0014 0014 0.014

1) Control : Control diet, FOS : 5% Fructooligosaccharides
SOE : 5% Soybean oligosaccharides extract

HIBOS : 5% Highly concentrated branched oligosaccharides
2) Mineral mixture : AIN-93G mineral mixture(g/kg mix)'”

3) Vitamin mixture : AIN-93 vitamin mixture(gkg mix)'”



rides, A& gta AE-Fetat, HiBOS)-& 52 A=xslq
z}zt Ao Ale) 5% TEo2 AFTIATt 2 4F 4o]e
o] 242 Table 10 Veh} Qla, AMS-F &2l ade] 3
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AS7I1ZE F 0F, 25, 470 RS AFS ] vy A
SALHNE AHEgT) ATl B APEES 34
A717] A 12878 FBA7 % ethyl ether® =1, 7123}
o AFeM 2aE AFsAT. AHY G2 2500rpmell
A 3083 AAREsle 8L Assty 242 A4 o
FEE SHTh B 2t APA G A F 7A
g 245t ulE -0 BEEg i Ve A%,
H, a8y Bud e g FAE Z4%ln YR

# 35t

2. HOGAR £ 55

e 28 AFstd vHtAT £5 ZARCEA &
e v x FHEAE AHEgrt. Ag4e] 4F
05, 25, 457 H& 2o H] FES AFet] EuE ¢
#FHe= AFsle] SulE B phosphate buffer(0.1% po-
lypeptone)l] ol 10014 S48 & Hwhgl 8|4 gog
#&) bifidobacterium YR TPY ®lZ](trypticase-phy-
tone-yeast extract medium)ol T%3t3r, §7)4 afj ¢
#3l anaerobic jar(Difco, USA)4IA 37CE 48A13F Hf

Table 2. The sugar composition of oligosaccharides used in the ex-

periment (%)
Saccharide FOS SOE HiBOS

Glucose 29

Sucrose 15 40

GF," 28

GF? 19

>GF,* 9

Starchyose 24

Raffinose 8

Isomaltose 7.3

Maltotriose 7.0

Isopanose 7.5

Panose 21.0

Maltotetrose 24

Branched tetrose 28.6

Branched pentose 14.9

Branched hexose 6.4

Others 28 49

Oligosaccharides(%) 56 32 85.7

1) GF; : 1-kestose, 2} GF : nystose
3) GF, : 1*-B-fructofuranosyl nystose

FEEFEEE 323221229, 1999/223
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2 F8ted #9 1g9 7 T (log cfulcolony forming
unit)/g wet feces) = VERIATE.
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1) 330 MY NFRE R

gahe] F Xk FringsH®& A3t spectrophotome-
ter(spectronic 601, Milton Roy)Z 540nmejA] ®]43
Fetrt. o) F ZH2uEH $A4AEY FEE kit
(F5A, =& o838l &4 v)ayo R 2zt E3x
& 54319 Al 742 & A2 Bligh®t Dyerd]
WP o] gste] FEE9, o|EA 28 F ATE
chloroform &vjol =¢1 & & ZY2HEH S4AYL
B39 Y3 WIoE kits(FFAY, )= wAgH
st

2) R Mo AMUMYE T 5

49 7he) AN EE Dol ] $5te] TBARS
(thiobarbituric acid reactive substance)? =58 &3
skt o] TBARS &k Vagid) WE®& ol&3)o]
luminescence spectrometer(Perkin Elmer, LS50)E Ex
515nm, Em 553nmellA] A&k, 7+ TBARSE Buck-
inghame) WH?2 Wl 532nmal|A v|8A4 st

3) 9EM e gustas 2y B

Hzte] glutathione peroxidase(GPx)<} 2+2] supero-
xide dismutase(SOD), GPx. catalase®] 42 £78}
G}, SODE] &4 HX:= Folcher 2% Winterbourn
9 HPE ¥t o] 838l9=H, xanthined xan-
thine oxidaseol g ferricytochrome C2 89& =
AEE RG22 E4SYIL, catalased] B4 F=E
Johansson™ Hankan Borg?] ' #8- ARg38le] &735]
st} 18] 1 GPx+= Paglia®} Valentined] ¥a®8 ¥y
slo] EASIHY

4. Ag 24

22 49 Ade 2 4970 dvy EEEH Mean+
SD)E veElRiz SAS(Statistical Analysis System) pro-
gram< ©|€3}%] ANOVA(analysis of variance)®4-&
5 2t APF olB a=0.055FAM F-A4E& A
ForRla, AR CE fejAo] AUE AR Vet 27
&l A= Duncan’s multiple range test® #ale] BF
we] Aol & AEskart.
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Table 3. Weight gain, food intake and F.E.R.

Control FOS SOE HiBOS
Initial body weight(g) 487 + 208" 2466 +17.8 2462 + 226 2481 + 174
Final body weight(g) 413.7 +39.0% 3900 +214 402.5 + 404 4023 £ 230
Weight gain(g/day) 59 + 12% + 07 55 = 14 55 £ 10
Food intake(g/day) 259 + 19% 256 + 34 257 + 27 251 + 23
FER? 0.23 + 0.03" 0.20 = 0.02 021+ 0.03 022+ 002

1) Mean=SD, 2) NS : Not significant, 3) F.ER. : Food efficiency ratio=body weight gain(g/day)/food intake(g/day)
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H|oelawte] FAERE dFEr) 98 SAG 2 T
o] vy ag 43= Fig. 101 vehiigich A8 AlFA 9
iy ¥\ e)Ad = 9.32+0.49(log cfi/g wet feces)
2 AET0el 793 Aol Fiet. AE HolE FAS
27 Fole e FF3 Tol dE2TET HHEA
T 71 B2 Aol o} f-H I Aol At A
o] & Ho|1 W 47 Foll= HIBOS AHTY Z§ vz
TR} feF o2 vnyad F7 F7181 2(p<0.05),
SOES FOSHATZANRE =7t & §71 B2 A%
o] o} f-o]FQl Aol gl

eI NFE 87 FdA HEo= Bikd ol
A o FAbel o) AlRE I e, YR A BE
g Hojde el B A= 3FH Y Aol F
A9 5% o= 2HELHNFS Hrfsto] vy ad
2 23 B3z} sk o), dizzd) vls] ot 52 ]
AAad TE BES # F93H 7k EA ek
ol ZRELITZe] T2 n|HuiFo] F4E= oA
o QA 9 B8 s UX5A G Aot} o0®
7 59 e aF(AGAD) S At 17
g Aol @A 5BllA 19.02¢/day ¥ 457 AFHSHA
Hed, ZHESYRTS AF sk ¢ vFE &7 7
25 e AFART oF 8Y), 47 Fo= F 1= F
VIR, HHE T8 Fole HAA FELE YA #

Table 4. The number of rat fecal bifidobatcterium of rats fed with se-
lected oligosaccharides (log cfu"/g wet feces)

Time Control FOS SOE HiBOS
2week  ¥9.04+0.41% 9264013 947+045 9.48+0.32
4week  8.97+0.24" 908+0.25" 9234041 9.51+0.06°

1) cfu : colony forming unit, 2) meanSD, 3) NS : Not significant
4) Values with different alphabet within a row are significantly diffe-
rent at =0.05 by Duncan's multiple range test
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Fig. 1. Plasma lipid concentrations of rats fed with selected oligosa-
ccharides, A) Plasma total lipid concentration, B) Plasma tota! cho-
lesterol concentration, C) Plasma triglyceride concentration

Values with different alphabet among groups are significantly diffe-
rent at =0.05 by Duncan's multiple range test.
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2 N3, 4] 10%4) ZHEETF HH2 165 5T &
A FHAE, QXE & 22 Zo] FHQ AAE Y
om, FRAY FTAENE 1FARE FEEH 165714
AEE [k HustEn® 2 ngde] fojz FAHRYo]
A FZrEE olfE ol AEI 4 upt gAY,
Fiordaliso $%& 2&ngo] 7H84 Aolid-fae} FALSE
A 7he] AA A GFE Fof, ZhlA FAR 4ol
Zre¥ 3, 9% 9] VLDL(very low density lipoprotein) 7+
a7} YEETE Bt B3 £juge] F42 1
A A A e) Sa3F T491 fatty acid synthase 24 2]
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&, B AgeMe 2elude] 55 vajsie] do] F £
T ST FEE AL #E o, THEZE uEE o]
SA12 2.8%, T2 ud 16%, nak BALYaFe
4.3%%e HA] gho} 45-¢] AHT|ZHEL Zhel A 9] XS
A Astgd sz 7] AHHE 754l

231729 FHAHNE A gH= YRt &9
FE 4T FAE Aoz g4 e, aF
d2HE HolE ge Fd 22 n3E et u He
2 ZY2HE AFES Eolk Ao AFHYD Y EF
Aol MR SrtE Yy By v o

flo 22 4028 49 B o, Seuge] TRl A
glo] A&7 A2 E FAALE vEE 39 XF A
Ao} 9l TAE Bolv Aoz Jehyth B3 F4 X
w2 4 A 8 (coronary heart disease)2] F2.3 9
Fdaglez d#A gl=H,® Wenxun $9 55 H&9)
AE SHAHERT FAA W] 238 A3 Ad
o] ¥ty BIsgrt. ol AEsy B4 1gIE
HAZ Q13 Yo gadtEo] FHATLE AgE] &,
4] FAAW FA7) w2 F=5U9] A7 AR} Ay o
el SR YA B E 7 AeE sk A
ojt}, matA gho 2 E]uFe] M7t Q1A A @At
£ o¥ ¥ Ao g 2AE 977 "eg
Rod AlzET}

1EE

2 e Aoz Azdn. o gdmte] mAY Ao
5 Uehd o2 ARgn. ot Eadel 2% A9 wan iy nmmaws s guza BY
£ 92 FY ol AAFHE FAE ZPod ¥4 4 . i e .
. 1 . B3} 714 TBARS(thiobarbituric acid reactive su-
A% FEE 50%014 FAAF TR Bag AN PP & - 5 5 Zile
§ . A bstance) 2 ZA¥ AAFALtEE )k ZAE Table 6
A HIZo e Ze|age] gtellA SR dFo) L AT . §
"~ 3 3} 2t} A A9 TBARS A4 A= T3tel] o7} 1}
Welate] BalE FIHAAE 7ol AjtE z gich®
Table 5. Hepatic total lipid, cholesterol and triglyceride concentrations of rats fed with selected oligosaccharides (mg/g liven)
Control SOE HIBOS
Total Lipid 120,19+ 4.83"™ 2275+ 4.16 19.50+ 3.42 20.75+ 5.33
Cholesterol 1.394+ 1.03M 172+ 0.72 115+ 0.68 138+ 0.73
Triglyceride 5.04+ 448" 79 + 585 473+ 5.05 641+ 4.26
1) Mean+5D, 2) N5 : Not significant
Table 6. TBARS(Thiobarbituric acid reactive substance) levels in plasma and liver of rats fed with selected oligosaccharides
Control FOS SOE HiBOS
Plasma(nmol/ml) "0.33£0.10M2 0.30£0.13 0324045 0.33+0.14
Liver(nmol/g) 1.44+0.20M 1.80+0.58 1.4810.66 1.40£0.20

1) Mean£5D, 2) NS : Not significant
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Table 7. Antioxidant enzyme activities in plasma and liver of rats fed with selected oligosaccharides

Antioxidant enzyme Control FOS 50K HiBOS
Plasma
GPx/ protein(u™/ g) 411 + 952 52,0 +12.1 416 +19.8 470 £ 70
Liver )
50D/ protein(u® / mg) 255+ Q.57 245+ 0.72 2424 050 269+ 0.17
GPx / protein{u / g) 856 +£13.3'" 79.2 +£288 1021 +£22.4 89.3 +16.0
Catalase / protein® 8.9 + 3.6 85 + 3.8 9.8 + 2.8 8.8 + 3.2

1) Mean=+5D, 2) NS : Not significant, 3) Tunit=1umol NADPH disappearance/min
4) Tunit is defined as by the inhibition of cytochrome C reduction by 50%, 5) nmol formaldehyde utilized as standard/g protein

ElUR| grobA eluge] ARG /MR 2] FH
7} A A dFgatslels GE8S T4 g2 Aoz Alsde
el FOS A#7¢] 3t TBARS F%7 o)zt kot &
972l Aol Gt

el Gpxs}t 7+e] kel B4 4 AxE Table
7ol Vel glcth. ERELH 1Y ek BRI g
AFAT 9] Y GPx 840] ozt Bkt AFED
oAl Fpol= VEA] @t ZhelA= SOD, GPx 2
catalase®] B3E& A, k) Idils a2EY &
A ATw Yobo] 33 TAET vFTIA R &g
Eq= Qg $242 Aole gt dFedude 4
HE oA G2 TER0 GPx¢} catalased] &Aoo &
A%z vEston 1EE 2128199 Agele e
ZE4 B8] SODY E4o) oft 52 HFgo = Ueygc)

Free radicalell 93 4484 &4k o8] ¥hA] He4g &
59 a o) gy Rud: vk zehd A
Yolls Ad Aoz A== o213 free radical 2%E Al
zotat X 2AS 2 3357] 9% e aaE0] o
o] ol F 71 $23% 22 catalase, superoxide dismutase
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