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Abstract
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We have investigated the intestinal functions and hypolipidemic effects of resistant starch (RS) in rats.
Experimental groups were CON (cooked starch 45% +RS 0%), RS10 {cooked starch 35% +RS 10%), RS20 (cooked
starch 25% +RS20%), and RS30 (cooked starch 15% +RS 30%). The weight gains during experimental period
were slightly decreased by intake of resistant starch and the weights of epididymal fat pad were lower in resistant
starch intake groups than in CON, although the difference was not significant. In intestinal functions, water
contents of fecal, transit time and colon cell proliferation were affected by resistant starch. Plasma total lipid and
triglyceride concentrations were significantly decreased, dose-dependently, by resistant starch intake. Conclusively,
it is important to intake resistant starch in order to decrease plasma lipids and to improve intestinal functions.
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Table 1. Composition of experimental diets (g/kg diet)

Ingredients CONY RS10 RS20 RS30
Com starch 450.692 350.692 250.692 150.692
Resistant starch 100.0 2000  300.0
Casein 140.0 1400 1400 1400
Sucrose 100.0 1000 1000  100.0
Soybean oil 200.0 200.0 2000 2000
Fiber (cellulose) 50.0 50.0 50.0 50.0
Mineral mixture” 35.0 350 350 350
Vitamin mixture” 10.0 100 100 100
L-Cystine 1.8 1.8 1.8 18
Choline 2.5 25 2.5 25
Tert-butylhydro-quinone  0.008 0.008 0.008 0.008
Cholesterol 10.0 10.0 10.0 10.0

DCON: control diet, RS10: 10% resistant starch diet (weight
basis), RS20: 20% resistant starch diet (weight basis), RS30:
30% resistant starch diet (weight basis).

Mineral mixture (per kg): Calcium carbonate, 357 g; monopot—
assium phosphate, 196 g; Potassium citrate, 70.78 g; Sodium
chloride, 74 g; Magnesium oxide, 24 g; Ferric citrate, 6.06 g;
Zinc carbonate, 1.65 g; Manganous carbonate, 0.63 g; Cupric
carbonate, 0.30 g; Potassium iodate, 0.01 g; Ammonium para-
molybdate, 0.00785 g.

3Vitamin mixture (per kg): Nicotinic acid, 3.0 g; Ca Pantothenate,
1.6 g; Pyridoxine HCI 0.7 g; Thiamin HC], 0.6 g; Riboflavin
0.6 g; Folic acid, 0.2 g, D-Biotin, 0.02 g; Vitamin Bi, 2.5 g;
Vitamin E, 15.0 g; Vitamin A, 0.8 g; Vitamin Dg, 0.25 g; Vitamin
K, 0.075 g; Powdered sucrose, 974.655 g.
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Table 2. Initial weight, final weight, weight gain, diet intake and food efficiency ratio (FER) for 4 weeks

Group Initial weight (g) Final weight (g) Weight gain (g/day) Food intakes (g/day) F.ER.
CON 4609+ 32557 510.2£505" 1910 438+45™ 0.0440.02°
RS510 45831247 51491438 22107 435%36 0.05+0.01
RS20 45841246 499.0+40.3 18x15 440t21 0.04£0.03
RS30 458.1£250 4830+ 145 16t08 432+26 0.04£0.02

YMean * SE.

INS: not significant.

# o

ES

]
1]

HEwistet M7 |FH

A EEe AZHE g Aol E8L Table 29 Zr} £
AfolAe A7 o] F A Ao & AHY W F43A
AE9 AFH7} A2l Hal 7Tl FEE v = A E dopr
Aoz Agael & Aate do| AP FESY HTAFTS
oF 460 gt} 457 A Aol & A8 & ul Aol F =
T Aol H&- A2 Fol7F (A3, RSA AT A%
Z7be ™ol = oy x| vl& el 2 F FA
= RS30TNA FH4dte AEE 2ok A7) 5FAE 2H A
Ao 7t FA= AR Zrell pol 7} sl 2t AW A A=A
Hhe o) E8he F AT Al = RS20, RS30Tell 4]t &=+t
ol vl f- - ol A= o} zhast= A aFe] i Table 3).

Deckere S-(17)2 RSE #H A A AAL o daFd# <
gz o] ztastg et st e £ Aol A
27 5] RS2 30%A AT TollA AlFe] 20 g o)A
Zradte AsE Rolx gt o= RS A H = d%F+
£ AaAA AL AwzAe] £4& A2 AL
2 Az

N1 FJ

Aol

Table 4. Length of intestines and weights of cecum

Small intestines  Large intestines Cecum
Group
(cm) (cm) (g)
CON 132.9 £ 94" 160227 197+042%
RS510 122.8%20.9 166+2.7 1.88+0.47
RS20 12821 164 16.3%+2.5 1.90+0.37
RS30 1212175 151+29 1.82+0.79
"Mean * SE.

UNS: not significant.
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Table 5. Stool weights and transit time
Table 3. Organ weights (g) Group Stool wet Stool water Dry stool Transit time
Group  Kidney Liver Epidydimal fat pad weight (g)  content (g) weight (g) {(min)
CON  26+022  909+44" 10527 CON 428+143"” 0891056™ 339%1.06" 849.2+2750™
RS10  24%03 222+38 222+39 RS10 343+058 083025 260054 82171354
RS20 23%02 21727 83x26 RS20 351%224 096+1.13 255%125 831.7£217.0
RS30 23%04 200106 9.0£39 RS30 4.40+3.00 153+161 287152 7917621
"Mean= SE. "Mean+ SE.
INS: not significant. PNS: not significant.
Table 6. Proliferation of colonic cells
Grou Crypt Crypt length Crypt Total cell Labeled cell Labeling Proliferation
P (cells) (cells) circumference (cells) number (cells) (cells) index (%) zone (%)
CON 576%58"%  288+29™ 17.0+2.8" 4956+133.2"° 5646 85+58" 443+3.1%
RS10 566+5.9 28.3£3.0 17.0£1.0 4799+43.1 3.3%08 55%1.4 452+%33
RS20 547+47 274%24 17.3*+24 475.6+93.7 45+22 76137 439%+59
RS30 589+53 294+27 176x23 526.7+t110.7 65138 96+5.1 462%23
"Mean* SE.

INS: not significant.
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Fig. 1. Effects of resistant starch on plasma total lipid.
Values with different alphabet are significantly different at e =
0.05 by Duncan’s multiple range test.
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Fig. 2. Effects of resistant starch on plasma triglyceride.
Values with different alphabet are significantly different at @ =0.05
by Duncan’s multiple range test.
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Fig. 3. Effects of resistant starch on plasma total cholesterol.
NS: not significant.
25
NS
20} 3
=~ 15}
2
o)
E 10}
5t
0 1 NS

CON RS10 RS20 RS30

Fig. 4. Effects of resistant starch on plasma HDL-cholesterol.
NS: not significant.
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Table 7. Concentration of lipid in liver (mg/g wet liver)

Group Total lipid Total cholesterol Triglycerides

CON 86012322 856+ 7.0 215+ 877

RS10  965*17.4 924x 76 23.0%10.2

RS20 97.3£13.0 98.3x£109 26.7£225

RS30 87.1%+13.1 84.0*22.8 19.7+£129
"Mean * SE.

INS: not significant.
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