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ABSTRACT

The purpose of this study was to compare the nutritional effects of resistant starch, cellulose and pectin on growth rate, metabolic
energy and apparent digestibility in rats. Forty eight mele Spraguc-Dawley rats were randomly assigned to six dietary treatments,
Rats were fed, ad libitum one of six experimental diets: 5% of resistant starch(RS), 5% of cellulose(CE), 5% of pectin(PT), 2.5%
resistant starch and 2.5% cellulose(RS + CE), 2.5% resistant starch and 2.5% pectin(RS + PT), and 2.5% cellulose and 2.5% pectin
(CE + PT) during 4 weeks. The results obrained were as follows: body weight gain were higher in groups RS and CE, compared
with that in the group PT, where other groups such as RS + CE, RS + PT and CE + PT showed no significant differences to the
RS group. Food intake and food efficiency ratio showed the same patterns. Metabolic energy were similar in the RS and CE, and
was the lowest in the PT among all the groups. The metabolic energy in those groups w'th RS added to their diets was significantly
higher whereas the metabolic energy in the group CE + P was significantly low. Apparent digestibility of protein was significantly
higher in the group RS, compared with the groups CE and 7. Apparent digestibility of mixed dietary fiber groups such as the RS +
CE, RS + PT and CE+PT group were also higher compared with the group PT. Apparent digestibility of lipid were significantly
higher in the groups RS, CE and PT. Apparent digestibility of lipid in the mixed pectin groups such as the RS + PT and CE + PT
recorded the lowest, while that of the group RS + CE was significantly high. From above results, following was concluded: The
growth rate, metabolic energy and apparent digestibility of protein and lipid of group RS were significantly higer in comparision
with the group PT, while availability of energy nutrients of group CE was similar to tha: of the group RS. Also resistant starch fed
with pectin(RS + PT) seemed to have increased the growth rate and the apparent digestibility of protein compared with those of
the group PT fed with pectin(PT) alone, however RS + PT scemed to have the apparent digestibility of lipid. (Korean J Nutrition 33
(4) : 365~373, 2000)
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Table 1. Composition of the experimental diets(%)

il A SR 4B 33(4) @ 365~373, 2000/367

Groups" ingredients RS CE PT RS + CE RS + PT CE + PT
Soluble starch 67 67 67 67 67 67
Casein 12 12 12 12 12 12
Comn oil 4 4 4 4 4 4
Lard 8 8 8 8 8 8
Salt mixture” 3 3 3 3 3 3
Vitamin mixture” 1 1 1 1 1 1
Resistant satrch 5 - 2. 2.5 -
Cellulose - 5 - 2.5 - 2.5
Pectin - - 5 - 2.5 2.5

1) Groups are RS = Resistant starch group, CE = Cellulose group, PT = Pectin group, RS + CE = Resistant starch + cellulose group, RS
+ PT = Resistant starch + Pectin group, CE + PT = Cellulose + Pectin group
2) Composition of salt mixtures: Ca lactate 35.15mg, Ca(H,?C.).H.0 14.60mg, K,HPO, 25.78mg, NaH,PO..H,0 9.38mg, NaCl 4.67mg,

MgSO.(anhydrous) 7.19mg, Fe citrate 3.19mg

3) Composition of vitamin mixtures: Thiamin HCI 600mg, Ricoflavin 600mg, Pyridoxine HC! 700mg, Nicotinic acid 3g, D-Calcium pan-
tothenate 1.6g, D-Biotin 20mg, Cyanoccobalamin 1mg, Retinyl paimitate or acetate 400,0001U, 1-a-Tocopheryl acetate 5,000(U, Cholecalci-
ferol 2.5mg, Menadione 5.0mg, Sucrose finely powdered to make 1,0008
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Table 2. Initial and final body weight, body weight gain, food intake and food efficiency ratio of rats fed the experimental diets for 4 weeks

Y Initial body Final body Body weight Daily food Food efficiency
Groups weight(g) weight(g) gain(g/cay) intake(g/day) ratio
RS 95.15 + 1.87 202.00 + 9.51° 4.32 + 0.39° 17.81 + 0.38° 0.27 + 0.03**
CE 9593 + 2.28 205.55 + 7.34° 443 + 0.31° 19.08 + 0.34° 0.24 + 0.02¢
PT 97.00 + 2.70 162.30 + 4.63" 271 + 0.27° 12.98 + 0.23° 0.22 + 0.02¢
RS + CE 94.85 + 2.36 206.65 + 7.89° 490 + 0.28° 18.25 + 0.48® 0.32 + 0.02"
RS + PT 92.79 = 1.49 201.70 + 6.80° 472 + 0.20° 17.53 + 0.53° 0.34 = 0.02°
CE + PT 96.13 = 0.90 193.73 + 7.56" 4.36 + 0.33° 17.87 + 0.42° 0.29 + 0.03*

1) See the legend of Table 1
Each value is mean + standard error

Velues in the same column bearing different superscripts are significantly different among the experimental groups(p < 0.05)

Table 3. Weights of liver and kidney and 24-h fecal output of rats fed the experimental diets for 4 weeks

Groups" Liver(g) Liver(g/100g BW) Kidney(g) Kidney(g/100g BW)  Feces, dried(g/day)
RS 6.83 + 0.30° 3.40 + 0.08 1.48 + 0.07 0.74 £+ 0.02 5.58 + 0.32°
CE 7.09 £ 0.26 3.47 £+ 0.14 1.34 + 0.05 0.65 + 0.02 6.85 + 0.38°
PT 5.52 + 0.29° 3.40 + 0.14 1.25 + 0.08 0.67 + 0.10 3.96 + 0.29°
RS + CE 7.52 £ 040° 3.63 £ 0.12 1.38 + 0.05 0.70 + 0.02 7.33 + 0.46°
RS + PT 7.36 + 0.27° 3.65 + 0.08 1.44 + 0.03 0.72 + 0.02 7.01 + 0.23°
CE + PT 707 + 0.24° 3.68 + 0.15 1.43 + 0.05 0.74 + 0.02 7.75 + 0.26°

1) See the legend of Table 1
Each vzlue is mean + standard error

Vzlues in the same column bearing different superscripts are significantly different among experimental groupsip < 0.05)

UL AT

T3 AL,
¢ Duncan’s multiple range testZ:
o = 0.05914 F+4-& AEsA

AET7Y] BluE ANOVAR 24
o1 §3to] FoI5E

a0 J JH

1. 33, ACIMAT R Ao g

6%9] *“%M olif 4FT FAY A HPEE AFE
7. *‘Ol*d A% L Aol H &2 Table 29 7},

HAFE7HE AFAE Holite] 4.32 £ 0.39g/day, A

T ”01 o] 443 £ 0.31g/day. H®R o]t 2.71 £
0.27g/day2A FlEto] dAsHA 2E%tHp <0.05). A
A EL 4 AL A TAolE ATAR + HE EdlAo]
U ASs + HE EgolEe AFEIFe A 4
9C = 0.28g/day, 4.72 + 0.20g/day 2 4.36 + 0.33g/dayil
Zb EgAlolte] AT RS Tl AojitHrt
AGAEG Hirair EY Foed A7yl &
A8k7] o tH(p < 0.05).

Aol A H5RE AgHE Aolgte] 17.81 + 0.38g/dayit
A4 Aelitel 19.08 + 0.34g/dayel vis] dAsHA #
Kat(p <0.05) e Aol 1298 + 0.23g/dayiz 4]
A o] 7H HATHp <0.05). AFAR + ik &5
Ao o, %ao 25+ Hg ’e‘_?}/do]-]l i3 M 0 A4 .\gﬂ\’:—] &

Aol 747y 18.25 + 0.48g/day, 17.53 * 0.53g/day

d

!

4 17.87 + 0.42g/day2 MR 2o)F3 FALSE g
o|dtt,

Aol g2 AFAE AolFo] 0.27 + 0.0322 HFa
Aolgte] 0.24 + 0.029} FAFIE o HE Ao 2L (.22
+ 0.028 & z}oli= ofyx|qt 713 o}t a7l 7}
o] o]z Yot Aol f EFTELS 2ojH o

AT Z gl

de Deckere 5"& AgAE-o] H7lrE8 24
S8l S 0 Aol dH P ATFTIE A Ape]
7} Atk HustHeon, Younes 52 ATHE Ty-
pe 15 25% dolat] dlxa HlwA] Aol %e @
At ot AFE7HFE Aolrt gidittn RuE}
Q. H A Ayl 584 AolAgel HiE] Alo]e] %
FZ7 ko] thit o] vla] EXeHA] weke el o]
o) & A FE7hE Aojadd ds] HHo] EE‘?}Z}% =
AA Aol HH S ZaA7|n Ao AF
FAPUAIAGE Bael BHE 4R AlgEHTH ’-ti-rc’r
it F Holo 6% WUt A AFFIHE, Aol A%
W MolH 5o thaie] ztol7t YAt AHgr Bt
=] H7ppdel] ofzhe] lolyr UAIRE & H¥e A
o= AUAEk A

e

<

o}

_4

Ol
)
£

t
[

o
¢

4

o

ST

O

Aoy}, srEl AFME Aes L
AElo] EUFA] HE L ek Aol AdE e W Aol g 8o] 89

Aol Xt kARt Wrelitel W)a) $7hsi: Ao 3
Qg A EgTelA A9 galF] g F7s




& 39 753 gtk ol B84 AFAF) EFO
2 waige 2avh Aol MR T/HIRY] Aoz A
28t

2. B9 2

2 AgolA ARG A7) FAL H4E Ao Tadle
3% 2.

B2 AgdA 7he] FAls AFAE Helale] 683 £0.
30g°ﬂ H)ate] el Ao|iFe 552 £ 0.29g0.2 AASHA
dtouk(p <0.05) Afrd Aol B ohr Eftaolu
o) ol YT et AFO2 b FAL W gk
APAE Aoz Hyl AolTo] 747t 100g7F 3.40 + 0.
08g=} 3.40 + 0.14g0.2 Afra Aol R ot E¢4o
Z3e] ol ANtk FF7B STl S t:qéz—:%ﬁ
ARG A7k FANAE @ HD HolelA el FA
wrorthn B gk ot Aol f Ml o) e F
A frolHe) FFE ¥ Yhrhz tha ke BaVE
At

Aol FAE A HolFe] 1.48 = 0.07gel #lat
of 7k HojFzel Hole YR AFoE AP FAL
il

=

o'

—

Wir e AeHE dole] 100g% 0.74 % 0.02gel Bls
o] z} Ao]F7ho] Apole YUATH ol T HirelAx:
x FEA diztd v

wHZ AAFA= 2= G
oF o Aol wlNEATS B o} thAjukel W Fofyt
2 HE 7S T Fiegte] nis) B A H BT
2 A AE 24 g FAL S A%A
o} o] Ao} e 8Pel Kol oJahd I Ra 9
HEl S JH T g7 243 g T Aol T
o mebA = &Fol 7k S, "‘01’3% %}"“’5 4 17 S’u&i
dx Basgch 12y Moundras s %
F(fermentable polysaccharides)7t EH“-"J -
ANATL 891 Younes £ A3 L] EHZJS 27
& Z7AAA AN pHE w5 s @A (short-

”‘l g :‘; 1(& ‘;:L{T i

33(4) : 365~373, 2000/369

chain fatty acid: SCFA)e] A4& S7HAAT L 23 ¢
=g

ol4fe] Autz wol AolAlfe] FHIL A ot 28
7] 7)9] ZFeliz G vl BAFEelA 3 A%

o TAol: AL WHA Rz Ao2 ARAT,

3. #e 2
g Ao M et Me] Az F A= Table 35 2}
A7t A7 A8

a2
o A7 We %—z % 2T 7

5] HE
o Yefol] whet ¥ uji ol %}E} H%ﬁv: Type 91 %]
o o gk ¥ Y7t izvt R, AFHE Type L
10.33g3 0.86g % #17F ojale W} 1 Sl 3ol
xFo] 7} YATHE B ot

2o E oA W ufA S AR Aolite] 558 £ 0.
32g/day®l Blste] AlfA Mol 6.85 & 0.38g/dayit
A s Bkou, AAHp <0.05). HAE ol 3.96
+ 0.29g/dayz @AsA @Ekthp <0.05). AFHE +
Ig_ﬂ_)k ’9‘1{}%10] . /(16};( l,_+ ,Hh;] g_g}/ﬂo]_,l ) MO

A+ HE Zghaol# 247} 7.33 £ O 46g/day, 71.01 £
0.23¢/day 2 7.75 + 0.26g/day2 2olAHE E&F
o)sf ¥ wjA e HA3HA éﬂé‘}‘ﬁﬂ- p <0. 05)

A AR W SR gl gt Ao|
SRR 2 Ag sl £84 Aoldgel W

of ula) AR HGAT WA 2EAN B AT
o) wi e A gl £ Holiifie
A

4, A M3, HA T W CAfH A
oA AH e, Wl seit BT oluiR] wjilEE o talel
1 #) 82 Table 49F 744t}

Table 4. Energy intake, fecal energy, urinary energy and apparent energy digestibility of rats fed the experimental diets for 4 weeks

(kcal/day)
Group” Energy intake Fecal erergy Urinary energy Metabolizable energy
RS 87.89 + 1.86° 211 + 063" 0.55 ~ 0.06 78.23 + 1.81°
CE 95.63 + 1.70° 11.54 4 1.57% 0.51 = 0.05 83.58 + 1.687
PT 59.36 + 1.06" 5.73 » 1.371 0.42 = 0.03 53.22 = 1.14°
RS + CE 98.24 + 2.60° 13.62 ~ 1.16 0.60 = 0.06 84.01 » 249"
RS + PT 98.58 = 2.98" 13.39 + 0.98" 0.66 = 0.05 84.52 + 296"
CE + PT 76.73 = 1.82 1457 ~ 0.71° 0.57 - 0.08 61.60 = 1.83

1) See the legend of Table 1
Fach value is mean + standard error

Values bearing different superscripts are significantly different among experimental groups(p < 0.01)
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& Aol oy g Ao|FEL BF ASA =t
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i H o] 9144 A3l-&(apparent protein digestibili-
ty: APD)- AR 4olF9] 89.12 + 0.80%0) H]3}o
Aira Aol 2 =HE ot 717 86.75 + 0.58% X

Table 5. Daily protein intake, fecal protein and apparent protein digestibility of rats fac the experimental diets for 4 weeks

Group" Dietary protein(g/day) Fecal protein(g/day) Apparent digestibility(%)  Protein efficiency ratio
RS 2.29 + 0.13° 0.25 + 0.02° 89.12 + 0.80° 033 + 0.03
CE 241 £ 0.11° 0.32 = 0.01° 86.75 + 0.58* 0.31 £ 0.02
PT 1.52 + 0.06 0.21 + 0.01° 8593 + 0.61° 0.32 + 0.03
RS + CE 2.50 + 0.14* 0.30 £ 0.01° 87.81 + 0.36™ 0.33 + 0.02
RS + PT 2.65 + 0.07° 0.31 + 0.02° 88.23 + 0.35* 0.30 £ 0.01
CE + PT 2.53 + 0.11* 0.32 £ 0.01° 87.14 + 0.58™ 0.30+ 0.02

1) See the iegend of Table 1
Each value is mean =+ standard error

Values in the same column bearing different superscripts are significantly different among experimental groups(p < 0.05)
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Table 6. Daily lipids intake, fecal lipids and apparent lipid digesti-
bility of rats fed the experimental diets for 4 weeks

" Dietary lipids Fecal lipids Apparent
Group /day) (&/day) digestibility(%)
RS 229 + 0.13° 013 + 0.01°  94.34 + 0.34°
CE 241 + 011"  0.15 £ 0.01°  93.70 + 0.21°
PT 1.52 £ 0.06° 0.09 + 0.01° 93.86 + 0.45°
RS + CE 2.50 £ 0.14®  0.20 + 0.01° 91.94 + 0.29"
RS + PT 2,65 + 0.07°  0.25 + 0.01° 90.45+ 0.07°
CE + PT 2.53 + 0.11" 022 + 0.02° 91.29 + 0.73°

1) See the legend of Table 1

Each value is mean + standard error

Values in the same column bearing different superscripts are signifi-
cantly different among experimental groups(p < 0.05)
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A MFFS AGAE Aol 2.29 + 0.13g/dayl
Hlgle] Hf-4 Aold& 241 + 0.11g/day® FAFIN L
el Aol 152 + 0.06g/day®2 BAsHA 2T
(p <0.05). AFHE + Hed EgAolFL& 2,65 + 0.07g/
day® AW M # o] 7P oyt AgHE + Har &
Aol Afa + e EFH el 2.65 £ 0.07g/day
¢} 2.53 + 0.11g/day2 A4 Alola} SAlatgrt,

o] AT A FS AR Aol 0.13 + 0.01g/
dayell vlgle] AF2T2 0.15 + 0.01g/day2 A
o} #HAE Ao|F& (.09 + 0.01g/day2 A 8HA @ektt

(p <0.05). A&RE + A Eg4olF2 0.25 + 0.01g/
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+ 0.01g/day % 0.22 + 0.02g/day2 & 2o]4-§-Fo
vl ated HA)81A E=%rHp <0.05).

2] oA A8-&(apparent lipid digestibility:
ALD)>- AT Aolite] 94,34 + 0.34%0° H]sle] A
Fra Aol d #HY AojF& 747 93.70 + 0.21% % 93.
86 + 0.45%= M2 FARIGA oW AP+ &34
o]-il' )51 A rﬂh:] ?)‘{}-/\Tol-—?- ul x{ooma + MO)\ s
galolde 42 90.45 + 0.07%. 91.29 + 0.73% 2 91.
94 £ 0.29% 2 Holdfr EFH|THES X A &
%=t (p <0.05).
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