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ABSTRACT

The aim of this study was to evaluate the effects of soyoligosaccharides on intestinal microflora, transit time, Tipid profiles and
immune responses. Forty-eight male rats of Sprague-Dawley strain were divided into six groups{SYS: soybean ail-sucrose, SYO-
soybean oil-oligo, SES: sesame oil-sucrose, SEO: sesame oil-oligo, BES: beef tallow-sucrose, BFO: beef rallow-oligo). soyoligo-
groups(SYQ, SEQ, BFO) were fed the diet containing 5% soyoligosaccharides, but control groups not. fed them and all groups were
fed 2% fats for 4 weeks. The number of fecal bifidobacteria tended to increase after soyoligosaccharides feeding. The significant
increase was found in SEO group compared to SES in that of fecal bifidobacteria. Stool wet weight, dry fecal weight and stool water
content were increased significantly in soyoligo-groups(SYO, SEO, BFO) compared to control groups(SYS, SES, BES) and
gastrointestmal transit time(TT) tended to increase. Sovoligosaccharides lowered plasma cholesterol in SEQ group significantly
mare than did other groups. soyoligo-groups(SYO, SEO, BFO) tended to decrease liver triglycerides compared to control groups.
Plasma IgG concentration increased in beef tallow groups(BFS, BFQ) than that in other dietary fat groups. Soyoligosaccharides and
kinds of fats had no effects on plasma C; concentration and mitogenesis of the spleen cells. Soyoligosaccharides had no effects on
plasma leptin and insulin concentradon, but kinds of fats did, so that sesame groups were decreased significantly in plasma leptin
concentration, but increased significantly in plasma insulin concentration, compared to other dietary fat groups. In conclusion,
dietary soyoligosaccharides changed the composition of the intestinal microflora beneficially with sesame ofl and partially had effect
on plasma and liver lipid profiles. (Korean J Nutrition 33 (6) © 597~-612, 2000)

KEY WORDS: soyoligosaccharides, bifidobactena, plasma cholesterol, gastrointestinal transit time, plasma IgG.

= Al F Adea) ARe s A AEo) U 109

M = W 1237902 A 49F 1910]8 olFME K

i FAAEEE, 5Ty A2 @ AR A% F

2 98 vheel A BB AFT Ak dFr F7FY Astn dnt Adadd A fedale F9 B3, o

s 5o AR R ate] Ae] B ok AL H viRk B REF g9l 53] nA¥ELe S

o 919 £3 wgEolz] gEd” olelgh oo vAE Y AR delAw v aAEEL ¥F ZYaHE

g Agho] TSk g Aok ™ ey 1998y oy F4 Xbo] FrhEl Aejeld] o1k 8918 9E A

o] 5o 74 a9 #HH 2l Fo] ZEste A

AE ;2000 99 158 o Rtk Eugagont Suy 4a8Y) $9HY
*This research was supported by a grant from the Ministry

of Health and Welfare HENAR w Y A EE S0 AR T QlEd. AT

*Ta whom correspondence should be addressed. IE 3 gl AdEe g S84 A =9 ek

© 2000 The Korean Nutrition Society



598 /o F&-2| ma} Al i, A AdA)

F7p7} NAASE aTY2HNBAEFNE FEEob Fir),
] vtk s o} @A H ] A Age] o]gh
Alrg-2 o) A AodAdzolu) Hals: Ee) HEHA
AA3e] W2 T Zrlalm gt wmel, ¥ & kgl

-
T =

A% 58 aFHARAF FOF HEAAE 479
olAizel. B3 B3 Lol RS JAE F2 H9e
AT A9 DFYAVEEL 2a5h oo} i

A R} W ol2] g ARAe| ] Fol9le] Axbel tig
Bobg, 27 el #8942 3 dd 7129

=T AvAe] Zael ¥-gaks ”Rﬂ%% st A

E QAL Al ol g™ @M dud dege] oY
3} A2zt AEE 7154 A HL ghe] BolA 5
‘:ul:] ﬂ])ﬂ & 7].‘:}.—1 93] e ZA 10@@‘043.15;7_

Ao A7t FAHT
2] 19 glucose, galactose, [ructosest -2
7} 2~870 A=rt A R, 48 Eie 9y
5 A G FEe dEEg Y Felagd gahdie]s)
uliol Adl FowA] edowma e ReEe] Hlmts
ol Ao ol &350 AT s T4 A7,
FE o] A TEE AT oAb A
Ze] pHE AakAz)n® e 42 Ad™ 2 A 5
Ag A""E B E32 YT olgd = Ay
o] E2HE o] vl=r] gl elsie] gidtckn S
= 5o Al gektiAlel vlAle Fabe Wed g u)

T el [EHE

15
e},

ﬂ
rir

i
B
o
o
>
=
P}

dFgelnge frety ge 99de Az u )
5 i 735 932 sl 29 Arlste] Az

raffinose, stachyose, sucrose @ ©dF7} 48 7}

£4 2R EFE0|) In vitro HELEE FE 2
el Fela Ad 0 ) Asada BeE 5o Ag o
T Bl EE|agd dou) b Tl ebdain slEe

Bof vbA] 9 HE ERE 71 Y ZoE RuHT g
o A= ol 7pAl AF shgel] ol 8 gt B A
& glo] fAoZRe] 9] o] A7t o] =40 A
Zte] Par 8, Wiakale] =& 7l o]l 9o &R
Aol W@ol o] 51 gl oiFsInde] AA 54
2 1y, Ql7te] A7 A de diF 59 FHE <A
o] geld Edola #8 A¥-L raffinose, stachyose %
¢] galactose 33HEE 8}8F 7} o|v] whaja glu} WO

aenR, B AFdME qiTaE o] ) w9 7l
A vk opugh, dello] 2] Al nlxE Zxe WY 7]
2 dg B 7lsed rlAe ek gie] Atskaa) 8t
St

I-_I
¥

M

ME U

1. 88 52 AS
A% 539 Sprague-Dawleyss 57 27 487125 4
2ol A2 A 25 F¢ TEHAFARFARIR FHE
AR ol BE AFl whEt vy 28] 7 el 8uk
# 67O F el @ wlE]y 2 gl ARl 22 5]
Abgstd e, APFEE g tE AR (R 5, T
C R A FYE AMES uAY Kol B Az
F&2] 2% {Soybean oligesaccharides extract. @o)
E)2 7} 5% A7 ale] AzE AF 2o)& AFgt ARG
Ha Aels} BL AFEA 98 5 UnE s, £ 4
Hell AMEE AF Aol AIN-93G A& H]“‘%"SLE 3}
al g}

i, 4%

EII I\IOI
=1

o]
o
oF
&}
o
pe! 3 2

glarch, A5 &, 2w Fd9e2e dIF (soybean oil,
250N, 7] 5 (sesame oil, 31E), -7 (heef tallow, %
BTN E AMEElgler, lE geoEs casem(edjble
acid casein. Murray Goulburn Co-operative Co., Aus—
tralia)& AHg-sleich 5714 RElql S8 AgE
Apgale] Zhz) F do] BAY] 3.5%9 1% FEo=
7Vsl4ch, z) Al Alele] o] 248 Table 19 eI

o, Ak Fe 2Hka 242 Table 20} Yehl st
o] Gk dFdd 35 AN AF5d 7Y
of 13, dAs Alzte] 78U, o 4delA ZA3 49
AHET Q%L o) gate] AE 73k AF FohEe
7174l AR Helzkez 1] 2ol ds{food efficiency

ratio, FER)& b8l g,

Body weight gain for experimental peried(g)
Food intake for experimental perind(g)

FER =

F¢ EPRE SA B 2
& 5AN77) el 124078 ZANT F, ethyl cther
2 3, gl gl FANE olgdle Qg A

FHaolch AAd gL $35E AS 9 §l8 EDTA
(Ethylene Diamine Tetra Acetale)7} aoﬁl AT
Z 7ol go} 2 500rpmelAl 3027 A4 Kiesle] sk
HEFE Felety W32 AskEd BAE o JEeT
sl g AHG Sl < sl A9
o Mg F TAE FAEL vbE - 70Tl WER

o oetelm, A, F4d, aela Fud Ak ge] 2AS

24 1



i 2% 3% 33(8) : 5387~612. 2000/599
Table 1. Compaosition of experimental diet(g/Kg diet)
Group” SYS SYO SES SEC BFS BFC

Corn starch 399.49 399.49 399.49 399.49 399.49 399.49
Casein 200.00 200.00 200.00 200.00 200.00 200.00

Sucrose 140.00 50,00 100.00 50.00 106.00 50.00

Soyaligosaccharides 50.00 50.00 50.00

Soyhean oil 200.00 200.00

Sesame oif 200.60 200.00

Beef tallow 200.00 200.00
Fiber 5040 50.00 50.00 50.00 50.00 50.00
Mineral mixture” 35.60 35.00 35.00 35.00 35.00 35.00
Vitamin mixture” 10.00 10 00 10.00 10.00 10.00 10.00-
L-Cyctine 3.00 3.00 3.00 3.00 3.00
Choline bilartarate 2.50 2.50 2.50 2.50 2.50 150
Tert-hutylhydroquinone 0.014 0.014 0.014 0.014 0.014 0.014

1) SYS. soybean oil + sucrose(T0% of diet weight)
SYQ. soybean oil -+ sucrose(5% of diel weight) + oligosacchande(5% of diet weight)

SES: sesame a1l + sucrose(10% of diet weight)

SEQ. sesame oil + sucrose(5% of dict weight) + oligosaccharide(5% of diet weight)
BFS. beef tallow + sucrose(10% of diet weight)
BFO: beef tallow 4 sucrose(3% of diet weight+oligosaccharide(5% of diet weighth

2} Cantent of Purified Oligosaccharides

3) Mineral mixture: AIN-93G mineral mixture(g/kg mix)*"
Calcium carbonate, anhydrous 357.00: Potassium phosphale, monobasic 196.00: Potassium citrate, tri-potassium, monohydrate 70,78 So-
dium chioride 74 00. Potassium sulfate 46.60. Magnesium oxide 24.00. Fesric citrate 6.06, Zinc carbonate 1 65. Manganous carbonate 0

63 Cupric carbonate 0.30: Polassium iodate 0.01

; Sadium selenate, anhydrous 0.01025, Ammonium paramolybdaie, 4 hydrate 0 00795,

Sadium meta-silicate, 9 hydrate 1.45, Chromium potassium sulfate, 12 hydrate 0,273, Lithium chloride 0 0174 . Bonc acid 0 0815 Sodjum
fluoride 0.0635. Nickel carbonate 0.0318, Ammaonium vanadate 0,0066; Powdered sucrose 221.026

4) Vitamin mixture. AIN-93 Vitamin mixture(g/kg mx)™
Nicolinic acid 3.000, Ca Pantothenate 1.600. Pyridoxine-HCI 0.700. Thiamin-HCI 0.600: Riboflavin 0.600. Folic acid 0.200. D-Biotin 0
020, Viamin B-12{cyanocobalaming 2,500, Vitamin Eall-rac-etocopheryl acetate, 5001U/g) 15.000. Vitamin Alall-trans-retinyl palmutate,
500,0001U/g) 0.800, Vitamin D3{cholecalciferol, 400,000!U7g) 0.250. Vitamin K(phylloquionone) 0 075 . Powdered sucrose 974,635

Table 2. Falty acid compaesion of soybean oil, sesame oll and beef

tallow (% of fatty acid)
Fatty acid Soybean oil” Sesame oIl Beef lallow”

Palmitic acid C16 0 10.0 8.3 258
Stearic acid €18 : 0 4.0 59 257
Qleic acid C16 1 25.0 347 30.7
Linoleic acid 540 496 3.2

cC18 2 n-b
Linolenic acid

70 1.5 -

Cl8 3 n3
1) Present Knowledge in Mutrition, 7th Edition
2 Korean Journal of Nitriiom: 15(1}, 1982
3) Food Composition Table .
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Table 3. Initial weight, final weight, weight gain, diet intakes and food efficiency ratiolFER) for 4 weeks

Inibial Final Waeight gain Diet intakes

weight(g) weight{g) (p/week) {g/week) FER
SYS 244.1 + 6.6 365.0 £ 20.0™ 30.2 = 537 2047 = 42.4™ 0.150 = 0.029°
SYO 2411 + 10.0 375.8 £ 345 337 = 8.2 1944 = 264 0175 £ 004"
SES 2445 = 838 4025 + 219 39.5 = 5.0 1916 + 38.5 0.210 + 0038
SEQ 2397 £ 17.2 393.7 + 459 2835 + 101 1623 £ 198 0.235 £ 0041
BFS 2434 + 107 391.8 = 403 371 £ 89 1745 £ 264 0211 + 0.033"
BFO 2367 £ 9.2 379.0 = 290 156 261 199.7 £ 21.9 0.180 + 0.034”

S.F” NS? OIL™ NS NS ollie

Mean + SD{n = 8)

Values with different alphabet or ns within the column were significantly different at & = 0.05 by Duncan's multiple 1ange test

1
2]
3) Statistical significance of digtary factors by 2-way ANOVA
4} NS Not significant at ¢ = 0.05

5)

Statistical significance of dietary factors was calculated by 2-way ANOVA and signfficant factor natation used are as follows

OIL: Effect of oil is significant at & = 0.05
* Statistical significance hetween SE(SES, SEQ) and SY(SYS, SYO)

4" Statistical significant difference among oil groups(SE > BF > SY) at f = 0.05 by Duncan's multiple range test

Table 4. Organs(Liver, Kidney, Epididymal fat pat(€FP) weight and waight per 100g body weight of experimental animalsig)

. Liver . Kidney EFP
Liver Kidne EFP
/1008 BW ney /1008 BW. /1008 BW.
S¥Y5S 1033 = 061™" 283 + 0417 291 + 0217 180 = 0.10™ 518 & 134" 1.57 + 045"
SYO 1136 = 114 3.03 = 019" 297 4 0.33" 0.80 % 0.09% 6.7p + 2.53” 1.75 + 054"
SES 13.92 + 1.50° 3.45 2 025" 3.00 £ 029° 074 = 0.05° 7.52‘ + 2.06" 186 + 047"
SEO 13.72 £ 239" 347 + 029 285 + 036" 0.72 + 0.02 771 = 2.34° 1.93 + 0.46"
BFS 11.99 + 1.78™ 3.06 + 0.30% 3.34 £ 0247 086 + 0.07° 862 + 227 217 + 0407
BFO 1215 + 1.75" 319 £ 027 3.14  0.31™ 0.83 + 004" 7.98 + 1,69 210 = 041°
5.F Ol QL+ QlL* QlL oL+ OIL*

1) Mean £ SD(n = 8)
2) Vailues with different alphabet within the column were significantly different at = = 0.05 by Duncan's multiple range test
3) Statistical significance of dietary factors by 2-way ANOVA
4) Statistical significance of dietary factors was calculated by 2-way ANOVA and significant factor notation used are as follows

QIL: Effect of o1l is sipnificant at « = 0.05

* Statistical significant difference between BF{BFS, BFO) and SY(SYS, SYO) at ¢ = 0.05 by Duncan’s multiple range test
% Statistical significant difference among oil graups(liver & fver/100g wt SE > BF *> SY, kidney. BF > SY, SE, kidney/100g bw BF >

SY > SE, EFP BF, SE > SY) at @ = 0.05 by Duncan's mulliple range

Test
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Table 5. Organs{spleen and thymus) weight and weight per 100g body weight of experimental animals(g)

Thymus Thymus Spleen Spleen
/100g BW. /1008 B.W.
5Y5 0.47 + g7 0.3 + 0.04™ 0.60 = 0.l 1* 0.16 + 0.03°
SYO 049 % 0.13 0.13 + 0.03 064 + 0.11% 0.17 + 0.03°
SES 0.53 + 0.08 0.14 + 0.02 076 + 0.13" 0.19 + 0.02"
SFO 0.61 + 0,19 0.15 + 0.04 0.82 + 014 021 + 0.03°
BFS 0.60 = 0,10 D15 £ 0.02 073 + a.10® 0.19 + 0.03"
BFO 0.49 + 013 0.13 + D.04 071 £a1™ 0.19 £ 0.02*
5 NS# NS o QI

Mean + S5D{n = 8)

Values with different alphabet or ns within the calumn were significantly different al @ = 0.05 by Duncan's mulliple range test

1)
2)
3) Slalistical significance of dietary factors hy 2-way ANDVA
43 NS Mot significant at o = 0.05

3)

Statistical significance of dietary factors was calculated by 2-way ANOWVA and significant factor notation used are as follows*

OlL. Effect of il is significant at & = 0.05

#, Slahstical significant difference among ol groups(SE, BF > SY) at & = 0.05 by Duncan's multiple range test
#+° Statistical significant difference between SE(SES, SEC) and SY(SYS, 5YO) at a = 0 05 by Duncan's muitiple range test
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Fig. 1, The number of fecal Bifidobacieria in rats{log CFU : colony
forming unit/y wet feces). # : Values with different alphabet amaong
groups were significantly difierent at oo = 0.05 by Duncan's mul-
tiple range tesl, *: Statistical significance of difference was cal-
culated by students t-test between 0 and 4 week.
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Table 6. Dry fecal weight, stool water content, stoo} wel weight and Gastrointestinal Transit Time(TT)

Dry fecal Stoal water Stool wet TTthoun
weighlighn = 8) cantentighn = 8) weight{glin = 8) n = 3)
5Y$ 2.36 & 079" 0.40 + 0.13% 2.77 + 0.82" 11.03 + 147"
SYO 3.05 + 0.85™ Q71 + 062 176 + 1.27° 1233 = 187
5ES 3.04 + 045" 0.39 + 0.38" 343 + 065 10.63 = 1.56
SEQ 360 = 0.86° 0.48 + 036" 4.08 + 0.94" 1261 + 1.56
BFS 306 + 1.46" 021 + .10 338 + 139" 1111 £ 2.02
BFD 397 £ 12% 0.49 — 0.35" 446 + 1.34° 13.14 + .03
S.FY o, 0" s} o} o]

1) Mean + 5D

1 Valyes with different alphabet or ns within the column were significantly different at & = 0.05 by Duncan's mullipie range fesl

3) Statistical significance of dietary factors by 2-way ANOVA

4) Statistical significance of dietary factors was caleulated by 2-way ANOVA and significant factor notation used are as follows’

0. Effect of oligosaccharide is significant at & = 0.05
OQIL: Effect of o1l is significant at o = 0.03
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Table 7. Concentrations of plasma lipid in ratstmg/dl plasma)

Total lipid Totzl cholesterol Triglycerides
SYS 155 8 4 23.4™ 38.68 £+ 11.23°  63.80 + 2.66"
SYO 1658 £ 19.1° 43,15 - 842  66.38 + 3.79°
SES 105.2 + 24.5 7433 + 7417 70.20 + 403"
SEO 166.7 + 57.7° 5492 £ 18.50"  69.36 - 551"
BFS 975 + 14.6" 43.39 + 14.22% 7199 4+ 458
BFO 1403 4 31.0° 4212 £ 822" 6895 + 443"

S5.F3) i, oY OIL+=, O*QOL QIL**

1) Mean £ SD{n = BliCholestera! 5O(n = 7)

2) Values with different alphabet within the column were significantly
different at & = 0.05 by Duncan's multiple range test,
3} Statistical significance of dietary (actors by 2-way ANOVA
4) Statistical significance of dietary factors was caleulated by 2-way
ANQGVA and significant factor notation used are as follows
O Effect of oligosaccharide 1s significant at o = 0.05
OL Effect of ail is significant at & = 0.05
O*0L: Efiect of interaction between oligosacchande and oil s
significant at o = 0.05
* * Statistical significant difference among ol groupsiSY > SE, BF)
at ¢ = 0.05 by Duncan's multiple range test
*#+ 1 Stahistical significant difierence amang oil groupsiSE, BF 2> SY)
at @ = 0.05 by Duncan's multiple range test



Table 8, Concentrations of Liver lipid in rats(mg/g liver)

Total lipid Cholesterol Triglycendes

SYS 6623 £ 20,157 830 4+ 1.76° 15.50 + 1048
YO 46.06 + 11.81" 651 + 341" 1029 &+ 77
SES 2399 £ 4.95° 708 £ 089" 1033 = 7.067
SEQ 4371 + 776 775 = 110" 647 = 316
BFS 3751 =+ 1065  6.06 + 2.32* 757+ 379"
BFO 3149 + 554 570 4 2.44° 566 + 3.20"
5F3) oL, ool NS o

1) Mean £ 5D(n = &)
2) Values with different alphabet within the column were significantly
different at & = 0.05 by Duncan's multiple range test
3) Statistical significance of dietary factors by 2-way ANOVA
4) Statistical significance of dietary factors was calculated bv 2-way
ANDOVA and significant factor notation used are as follows.
O Hiect of oligosaccharide is significant at o0 = 0.05
(L Effect of oil 1s significant at o = (.05
O*QIL: Effect of interaclion between oligosaccharide and oil is
significant at o = 0.05
5) NS Not significant at & = 0,05
* : Statistical significant difference among oil groups(SY 2> SE, BF)
at 0 = 0.05 by Duncan's multiple range test
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Table 9. Mitagen stiimulation index by MTT metheds m rats

Mitogen Con A/Control PHA/Contro] PWM/Contral
TES[ONS2

SYS 136 4+ 077 0.4% = g.05™ 099 + 007
SYO 103 4+ 005 0.99 = D.05 1.00 £ 0.05
SES 119 + 032 1.00 + 0.03 1.06 = 0.12
SEQ 1.21 + 0.52 0.96 &+ 0.07 1.00 + 0.06
BFS 1.05 + 0.15 N98 + N.06 N.0g + ¢.04
BFO 1.07 £ 0.16 1.00 £+ 0.06 1.02 +£ 009

SF NS” NS NS

1) Mean £ S50n = &

2) Values with ns within the column were significantly different at
o = 0.05 hy Duncan's multple range test

3) Statistical significance of dietary factors by 2-way ANOVA

4) NS Not significant at ¢ = 0.05
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Table 10. immunaglobulin and C3 concentration in ralsimg/d| plas-

ma)
1gG cy

SYS 146,42 4 4527 3619 £ 13.37™
YO 13201 + 45417 2733 £ 7.55
SES 11126 + 2376 31.21 + 7.85
SEQ 11266 + 33.14° 2911 £ 7.60
BFS 178.17 + 107.41% 3245 £ 9.0
BFQ 21313 + 107.26° 3499 + B.71

5.8 Ol NS

1) Mean + SD{n = 8)
2} Values with different alphabet or ns wathin the column were sig-
nificantly different at o = 0.05 by Duncan's multiple range test
3) Statistical significance of dietary factars by 2-way ANOVA
4) Staustical significance of dietary factors was calculated by 2-way
ANCVA and significant lactor notation used are as follows

QIL: Effect of oil 15 significant at & = 0.05
5) NS: Mot significant at o« = 0.05
# 1 Statistical significant difference among oil groups(BF > SY, SE)
at o = 0.05 hy Duncan's multiple range test
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Fig. 2. Plasma leptfn concentration in rats, # : Values with different
alphabet among groups were significantly different at o= 0,05 by
Duncan's multiple range test. = : Staiistical signiiicant difference
among ail groupsiBF, SY ™ SE) at = 005 by Quncan's multple
range test,
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