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Effect of Dietary Fiber on the Serum Lipid Level
and Bowel Function in Aged Rats

Park, Eun Young - Lee, Sang Sun

Depariment of Food and Nutrition, Hanyang University, Seoul, Korea

ABSTRACT

This study was performed to investigate the influence of dietary fibers on the serum lipid
level and bowel function in aged rats. Fiber sources of experimental diets were made from
mugwort(M), butterbur(B), apple(A), sca mustard(S) by drying and milling. Each of fiber
sources was mixed into the diet at the level of 5, 15% of diet. Sprague-Dawley strain, 13 month
old male rats were divided into 9 groups by randomized complete block design : C, M5, B5, A
5, S5, M15, B15, Al5, S15. The animals were fed ad libitum each of experimental diets for 4
weeks.

Control group showed lower food intake compare to the other groups. There were no
significant difference between 5% groups and 15% groups in food intake. Fecal weight, dry fecal
weight and fecal water content of control group were significantly lower than those of
experimental groups, and fecal water content was increased by increasing level of dietary fiber.
Apple group showed the lowest values, sea mustard group showed the highest.

The shorter transit time was observed in the group. of higher intake of dietary fiber. At the
same level of dietary fiber, transit time of sea mustard group was shorter than the other groups.
With increasing age, serum triglycerides, total cholesterol were increased and HDL-cholesterol
was decreased. Fiber fed groups showed lower serum TG, TC and higher HDL-c level
compare to the control group.

Absorption rates of calcium, magnesium and phosphorus were tend to be lower in the group
fed dictary fiber sources than control group. Mucosa weight and maltase activity in the small
intestine were decreased by increasing age. As intake of dietary fiber increased, mucosa weight
in the small intestine was not different but maltase activity was decreased. (Korean J Nutrition
29(9) : 934~942, 1996)
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g Hoer dedde ke dElE 399 corn
starch® tixsldct dz7e Asole a—cellulose

(Sigma) ¥t 1% AHESIE T, YmA] Hololle Zt7}e]

o) 5493} a—cellulose 1%5 FolFALt.
Table 1. Composition of experimental diets  (g/100g)
Ingredients Control 5% Fiber 15% Fiber
Casein 20 20 20
Corn Starch 44 39 29
Sucrose 20 20 20
Lard 5 5 5
Corn Oil 5 5 5
Fiber Source 0 5 15
Cellulose 1 1 1
Vitamin Mixture” 1 1 1
Mineral Mixture” 3.5 3.5 3.5
Choline Cholride 0.2 0.2 0.2
DL-Methionine 03 0.3 0.3

1) Vitamin Mixture(mg/100g) : VD; 0.582, o-tocopherol-
acetate 1200.0, Retinol-acetate 93.2, VK; 6.0, Thi-
amin-HCI 59.0, VB,, 0.2, VC 588.0, Pyridoxine-HClI
29.0, D-biotin 1.0, Folic acid 2.0, Inositol 1176.0, Ca-
pantothenate 235.0, Riboflavin 59.0, Nicotinic acid
294.0, Sucrose 96257.017

Mineral Mixture(g/100g) : CaCO; 29.29, CaHPO, *
-0 0.43, KH,PO, 34.31 NaCl 25.06, MgSO, - 7H,O
9.98, Fe(CiHs0,) - 6H,0 0.623, CuSO, - 5H,0 0.156,
MnSO, - H,O 0.121, (NH)6M;;0,. 4H, O 0.0025,
Na,$eO; - 5H,0O 0.0015 ZnCl, 0.02, KI 0.0005
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Table 2. Apparent composition of fiber source 3) & EMAZE (transit time) £
— gmg iﬁg Samz'j) A9 A% 2T APEES 1243 AN §, 2
: 9] Ao] 2g° 10% brilliant blue dyef“’“ ImE &
oo s w0 sy a0 ABHL @A IR 9% 440 £ 48
A% FHARG. 1 F £24 90l Yok 424705
Crude Protein 258 19.2 2.1 21.6 AT A ZHS %UQ/\] 7 992 71289 brilliant
Crude Fat 4.0 3.5 2.5 1.7 blue dye% Wol T By e £z wlol 1!}-53_7]7]].;(]
Crude Ash 132 104 2.1 247 el A 7}; = i" - ey
1) M : Mugwort 2) B : Butterbur 22)& Al2bE transit time . 715314 o,
3) A Apple 4)S : Sea mustard 4) o] A
7 AP EE M A8 F FHA o} dHA
4 AN 438 430 DUIE Table 3 23 52 Akl 2 AT 8 S

20l A A wpe} 2}

ol#% 1271¥%" Sprague-Dawley
AT ol % 1d B nEAl
AEANE AHREA Al C18E, 61E, 120€
29 baseline A5 E A7| 93 oujAdE oz grlely
ddste] ST 12719 Fof o|5S Zwte] B
A o] 650g A= HEE AFoll w2 d¥ (rando-
mized complete block design)ol| ¢Jdle 13v}a]¥
97 o2 o] dmlelH stainless steel cageolA 2
el 1= = = 7‘*1]51 2lolo] )3t 3YUzke] A-g7 S
ARF, dR2lo|8 F 477 ASBISITE ARSAe &
e 22+2T, SE‘: 40~60% % Y457 12A17P°l
HEE AL Holo FEFE AGle] WS 5
UEE Flon, AFL 7o A 2oy

FRAAATE Y LA At S et4)

2. AlEuy

1) et E 24

AREYe AR B2 AQACH ! F3] ¥
L AgAxHor ZehlA L Micro Kjeldahl¥.o
ZA 42 Soxhlet $EHo2, 232 3ghos 7}
Zk 1 42 sl BerslE g2 Al A
T, e, 2 23 Ee g W go= 3
Hrt.

2) MRE 24

Arlole ARHFYPoR AMSH & WY Al v

2 Mongeau®t Brassard el 9814'? insoluble
dietary fiber(IDF)9} soluble dietary fiber(SDF)&
ML Fgagon], R3S g AL total dietary
fiber(TDF)&&o 2 3k},

welght) & A3 807
AE % (dry weight)= A
o] 83ttt

5) BiLhe| Ca, Mgel &4
HEAZ H 15g2 600T A71318t 24 3571
I

F B HCI1: D) £ 10mlg 71shdA gaja7]n
AZAZY. 948 A2EF Z2F4E 50mlS B3,

A13]
THA Q] el & HAJshy] A 1% LaCl; 422
208 &A% & Atomic Absorption Spectrophoto-
meter(Varian AA-1475 series)Z Ca2 0.5nm slit
2 422 Tnm 334, Mg 1Inm slit® 202.5nm %
Ao FREE St F sl

1 A

6) HLiel P2l &4

Ca ¥47 oA 2 WS 3]3lAA HClo 4384
A 8] A2AZ F FHFE 100mlz 5531, o] A]

289 ImlS 25ml mass flaskell g & ZzjHdlA
SEE £ 2mlS ¥ 8 AP 2mle) &
olEZ = ST 2mle o}FHIIEER %"—‘.‘% A7H
7|z %%""FE 25mlE A go] greqint. 1 F 3083
W27 ¥ spectrophotometer (Milton-Roy Co. sp-
ectronic 601)& ©]-&-3}9 650nm FF=E S35l
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7) ~ol2f Ca, Mg, P2
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A8 o] 43 4573 HIFESE etherZ nl3 3l
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oA 10%7 AR A Ak FAAE
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gt 242, % 2 2HE, HDL-cholesterol(HDL)
9] =&¥E spectrophotometer® AMEEt]  505nm,
500nm, 555nmelA 242 FBEE S ste] A ZFelitt.
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n H
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2 ALg Foid ¥ FAE Astn, AHE po-
lytron homogenizerg ©}43l9 6~8mg/mle| H=5
43} A7) ¥ maleic acid? NaOH= pH 6.47} ¥
%2 24% maleate #F89E H718a maltaseE
1Azl 370N W& A7), 6080 At
W A& YolA I A& stopping pomti 33t
2dfo] EoJ9)E glucose@E Sigma glucose kitE
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kitZ AHg-3le] S48 th Maltased B4 EE 1413t
%ot 1mge] A olg] 1mgel TETo] PHH A
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Table 3. Insoluble, soluble and total dietary fiber con-
tents of experimental samples

M B A S
IDF" 15.0 13.6 8.6 11.3
SDF” 9.9 8.5 6.5 27.6
TDFY 24.8 22.2 15.1 38.9

1) IDF : Insoluble dietary fiber
2) SDF : Soluble dietary fiber
3) TDF : Total dietary fiber

i1, Duncan’s multiple comparison testE 3] 3
F3tell Aol & Kol g Fopr it

/L]o]/d o =l ?ﬂ—a}:_, %
HY = ¥ Sk, U]%ﬂf)ﬂ A 7 V& =4, Aol A 71 o
A btk R AE% v 40443 Fol 7}
2 #A el e A RS H8 Aol R HEe
A 77 74w B

2. Alo|M3I2nl HEwe2 U AojzS
AolgAge dxEuc AP

Table 4. Food intake, weight change and FER(food efficiency ratio) in rats fed diets containing different sources and

amounts of dietary fiber

Group Food intake(g / day) Weight change(g/ day) FER
c? 17.34+0.7721% —4.6+0.3"" -0.26+0.01°"
Ms® 20.5+1.0""" -2.6+0.2"" -0.13+0.01°t
B5” 18.5+0.8" -3.24+04° -0.17£0.01°
A5? 18.8+0.8" -35+0.3" -0.18+0.02°
S5 19.54+0.8" -2.84+0.2° -0.14+0.01
M15¢ 19.2+0.6™1" -3.040.2°t" -0.16£0.01"""
B15Y 19.8+0.6™ ~2.9+0.3¢ -0.15+0.01"
A15"0 19.2+0.7* -3.2+04" -0.17+0.02°
515" 21.5+0.7° -2340.3¢ -0.10£0.01°
1) Mean+£S.E.

2) Values with different alphabets are significantly different among groups at the 0.05 level by Duncan’s multiple range

test

3) ' : Values with diferent number of superscripts are significantly different among C, 5% and 15% groups at the 0.05 lev-

el by Duncan’s multiple range test
4) C : Control group fed a diet containing 1% cellulose

5,6) M5, M15 : Group fed a diet containing 5% and 15% Mugwort
7,8) B5, B15 : Group fed a diet containing 5% and 15% Butterbur
9,10) A5, A15 : Group fed a diet containing 5% and 15% Apple
11,12) S5, S15 : Group fed a diet containing 5% and 15% Sea mustard
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Table 5. Water intake, fecal weight and fecal water contents
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4. & EDA|IZKtransit time)

Brilliant blue Y88 233t 2o A ¥ & F&
Al Hol 1o = A8 AZHT-first)# =kA1et AIZH(Tran-
sit time)< 274 % A3E Table 6ol AAI8H3 ).

ARAYLo] HI A g2tz F BHATto] 7}
A vz, Aadde v o] 5%¢x 15%2
F7Hdol el 4 BAe] fojHog AEE A
E 9t} o] thE Jdol|A] Aol d-GAe] e )
FE FT7MIRA F SIS BHaAgithe A

GA B2 Burkitts& 2EFe AfEA R
2 é-&ow HH A E2Azto] ZolA ol
kg o] el A HESA = gl #

A& &o] Tt R,

L AL x
[=2an =1

Group Water intake(ml/day) ~ Wet fecal weight(g/day) Dry fecal weight(g/day) Water contents(%)
C 20.1+£2.3"21% 1.240.2° 0.9+0.1°1 25.8+3.4°1
M5 23.14+2.0°" 2.6+0.2911 1.6£0.1¢71 38.5+£2.3°"
B5 23.34+2.0° 2.340.3¢ 1.4£0.2° 40.143.1°
A5 20.5+1.8 2.040.3 1.3+£0.2° 33.5+2.5°
S5 239428 2.5+0.3% 1.4+0.1° 44.7+3.8°
M15 2682657 36403 1.9402°117 462417911
B15 28.5+2.4° 3.8+0.5° 2.140.2¢ 453+1.8°
Al5 24.243.5° 2.6+0.3 1.6+0.2° 39.2+1.6°
515 31.3+2.3¢ 59405 3.0+0.3¢ 49.6+2.4°
1) Mean£S.E.

2) Values with different alphabets are significantly different among groups at the 0.05 level by Duncan's multiple range

test
3t
level by Duncan's multiple range test

Values with different number of superscripts are significantly different among C, 5% and 15% groups at the 0.05
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Table 6. Transit time of rats fed experimental diets
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(Table 7). ol BdFHo] 19FEQ wa&7l vp

[¢]
o
"(Senescence*accelerated mouse : SAM)& o] &3}
o 49| 22g 243 Aoz 2 kg o}
B 990,
B Ao AgHo|E 4373 TE8I S, tRT
Hos oo 4H49E A7, 84 AT 2 %
gy ~H 2o 74, HDL-c9 3718 #28 + 3%

d (hour)
Group T-first" Transit time W, Aolu] A-GA9 vl &l 9gk Ato]= HolA] gt
C 18.022.1777119 1209448717 377) SEAMET wstd FEAAM Aol fo]
A = o3f ERA 150} o
M5 5119 72042971 gj; s ‘_‘”“0“ PIHE il o 2 Flo) ud 5019%
BS 1M71410° 73.843.6° S, Ol w3t mE AFAtist W Noldfd
A5 12.0+1.2¢ 84.9+45 9] Fgo] AHFEE MAAZY] W& Aoz Algd
S5 10.441.2° 65.8+3.2° .
M15 9.010.7: 51.8i2.5:’* 6. Ll 2I|& 542
B15 9.6+1.0 54.5+£5.2 N 5
AlS 99208 611486 el vl Aold AfAEdo] Bo] HA7PEes 7
515 7 3105a 49 3;2 Oa 71@ :\%"—/F—%o] 7\:}—}‘\—%% 1%62}- 2/\‘:}‘ (Table 8) a
— — Al E=E AR Yoy EIo
1) T-first : First time when the feces dyed with brilliant B, A9 O_EO] 44717} ohd =dble] el
blue appeared AA A o2 o] AAHAY T AIREHY A7 E
2) Mean +5.E B A8 Y9 4PN $13 F4-84 vl
3) Values with different alphabets are significantly dif- - _
ferent among groups at the 0.05 level by Duncan’s AREY AHE 7kl me 78 Aot =3d
range test B4 O 2] ehde B3 5 9l

4) ' : Values with different number of superscripts are
significantly different among C, 5% and 15% groups
at the 0.05 level by Duncan’s multiple range test

Gordonol €318, B7)de] Aol L& WA 2
olo]] o3} &g wh=d] AWM YHeQloz eo]E

Table 7. Serum levels of triglycerides, total cholesterol, HDL-cholesterol and HDL-c/TC ratio

Group TG(mg/dl) TC(mg/dl) HDL-c(mg/dl) HDL-¢/TC
B1" 41.14+4.3") 87.5+ 7.5 44.4+2.6°" 0.51+0.05°*
B2? 46.14+3.6° 92,6+ 8.6 38.3+2.9" 0.42+0.05°
B3” 66.9+4.0° 1220+ 8.7° 36.6+1.8" 0.30+0.03"
C 735465117 123.1+ 9.3t 345+3.3°" 0.28+0.03°*
M5 63.0+5.9°" 110.0+11.2°* 39.0+4.8t 0.36£0.07"t1
B5 64.9+5.9° 108.0+ 9.1° 40.1+£59° 0.37+£0.06"
A5 62.7+6.3 105.7+ 8.3° 39.6+5.1° 0.38+0.07°
S5 65.8+5.3° 106.1+ 9.8° 40.615.3" 0.39+0.05"
M15 61.6+7.3% 105.2+ 8.1°t 40.6+4.3"11 0.38+0.05""
B15 62.4+5.3 1043+ 9.1° 41.4+49° 0.3940.06"
Al5 62.5+6.5° 103.5+ 9.1° 39.9+4.6° 0.38+0.06"
515 61.416.6 102.7+10.6 40.9+4.0° 0.40+0.06"

1) B1 : Baseline 1, 2 month old rats fed rat chow

3) B3 Baseline 3, 13 month old rats fed rat chow
4) Mean+S.E.

)

2) B2 : Baseline 2, 7 month old rats fed rat chow

5 Values with different alphabets(capital letter) are significantly different among baseline groups at the 0.05 level by Dun-

can's multiple range test

6) Values with different alphabets significantly different among experimental groups at the 0.05 level by Duncan’'s mul-

tiple range test

7) ' : Values with different number of superscripts are significantly different among C, 5% and 15% groups at the 0.05

level by Duncan’s multiple range test
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Table 8. Calcium, magnesium, phosphorus absorption rate

Group Ca Mg P

C 7314402 88.8+1.8%11 87.7+1.1°t 11
M5 41.7+3.7° 48.7 £3.2¢11 55.04+55""
BS 40.8+ 4.5 496+19° 63.9+4.4°
A5 423+5.1¢ 47.042.3" 63.1+£3.0°
S5 42.0+4.0° 47.2+3.6™ 61.4+1.8
M15 34.7+3.9" 42,7459 45.5+3.9"
B15 32.7+4.4° 46.6+3.7 42.8+3.1%
Al5 37.74£2.9™ 45.0+4.7" 41.8+5.5°
S15 30.14+5.4° 43.7£2.5° 42.7+5.9"

1) Mean+S.E.

2) Values with different alphabets are significantly different among groups at the 0.05 level by Duncan’s multiple range

test

3) ' : Values with different number of superscripts are significantly different among C, 5% and 15% groups at the 0.05

level by Duncan’'s multiple range test

iAoz & 4 dx, T oA aQlod dhity 2
B agalE dold e AAFE FIhH. 21419
514 A1HE Uldog Ca 43 E =AM o A7olA
B kel Yoz ol Ca WEFE At €43 Ca
o] EF&E T 44% 22%7F 2t o | 1ol
o] Z7tel wt Al Ca §580| Astd& #2E &
Rel=

Mg &4 passive transport mechanism ©ll &3
o2 31, Gordon®l A3l 28lH cellulose %0
20 Mgl F5-&0] Ztage] BRHUG, ol= %
U5 FHajgte] @EHol F4E9lA9 ionic
Mg o] 857} A7) wFoletz gt Ik i
o2 3 AdoME Aol AHE FVHIFIY,
A B3zt BE3A =, Mgol 2% 3 (nega-
tive balance)& ©]F7 Bthz Rart . & A3
A= A A 7Htransit time)ol 7H3 whE 15% 7|
Aol Ca, Mg, P AWl F-&0] viA| Yeiydt)

=T

53 BEY o7t TR FE &%
BA 9} 24de 7409 maltase?] AL} A
P28 + JUtHTable 9). ¥ A& ol 4
Aol Zrto] g A7 FA ] Wake #EAHA
#okom | maltase FAEE 529 A3 F7ld o
gt feld oz Zashe 28 FEE £ o $EH
& oj7} F7letel] uke} gastric emptying rate] 7
A% £5o 744, ¢ B8 74, Hu 7UF
A% FEAF Az} dojdvin Basm o’
Brenard®] d7olA%= maltase?] E4jo] 371dd F
Bt 1209 AdAAN 50%8 5 aste AL @

oo oy

L B

Table 9. Mucosa weight and maltase activity of small in-

testine

Mucosa weight ~ Maltase activity

Group (g/100 B.W) (U"/mg protein)
B1 0.40+0.077*  101+1.2™
B2 0.27+0.04° 9.7+1.2

B3 0.22+0.04° 9.3+0.9

C 0.24+0.04™ 9.3+0.791119
M5 0.24+0.05 7.7+0.4°"1
B5 0.24+0.06 7.3+0.3

A5 0.22+0.04 7.6+0.4°

S5 0.22+0.04 7.1£0.4°
M15 0.24+0.05 7.0+0.4"
B15 0.20+0.03 6.86+0.2"
A15 0.21+0.03 7.0+0.3¢

515 0.24+0.03 6.7+0.3°

1) U : 1 unit. Tmg of glucose produced by 1mg of pro-
tein for thour

2) Mean=+S.E.

3) Values with different alphabets(capital letter) are sig-
nificantly different among baseline groups at the 0.05
level by Duncan’s multiple range test

4) NS : Not significant among C, 5% and 15% groups at
the 0.05 level according to Duncan’s multiple range
test

5) Values with different alphabets are significantly dif-
ferent among groups at the 0.05 level by Duncan’s
multiple range test

6) ' : Values with different number of superscripts are
significantly different among C, 5% and 15% groups
at the 0.05 level by Duncan’s multiple range test
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