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Effect of Dietary Fibers Isolated from Tangerine Peels on Lipid
and Cadmium Metabolism in the Rat

Kim, Mi Kyung - Chung, Hye Sun

Department of Foods & Nutrition, Ewha Womans University, Seoul, Korea

ABSTRACT

This study was performed to investigate the effects of dietary fibers from tangerine peels on
lipid and cadmium metabolism. And effects were compared with those of commercial dictary
fibers(at-cellulose, citrus pectin). Sixty male rats of Sprague-Dawley strain weighing 186.7+2.6
g were blocked into 12 groups according to body weight, and were raised for 2 weeks.
Cadmium chloride was given at the levels of 0 or 400 ppm in diet. Various dietary fibers were
given at the level of 0 or 4%(w/w) of diet. The results are summarized as follow. In lipid
metabolism, insoluble fibers[insoluble dictary fibers from tangerine peels(IDF), a-celluolse]
increased fecal excretion of lipids by increasing feces weight, and decreased the concentrations
of serum triglyceride and liver lipids. Soluble dietary fibers from tangerine peels(SDF) decreased
the concentrations of serum cholesterol and liver lipids by increasing fecal lipids, too. In
cadmium metabolism, soluble fibers(SDF, pectin) inhibited Cd absorption by increasing fecal
Cd excretion and decreased Cd concentrations of intestine, liver and kidney. In conclusion,
among the extracted fibers, SDF were more effective on lipid and Cd lowering activity and IDF
had effect of increasing fecal lipid excretion. This result is useful to reduce food waste and
utilize waste products. (Korean J Nutrition 30(3) : 229~243, 1997)

KEY WORDS : TDF, IDF, SDF isolated from tangerine pecls - lipid - cadmium.
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Table 2. Food intake and body weight gain

e EE S 3003) : 299~243, 1997 /233

Groups Food intake(g/day) Body weight gain(g/2weeks) FER.
N N 12.91 £1.03°? 47.54 +10.11* 0.25 +0.05°
NT 16.50 + 1.04° 58.76 +10.30° 0.25 +0.04°
N 16.54 +0.96° 61.71 + 5.55° 0.27 +£0.04°
NS 12.39 +0.85™ 38.74 + 8.59° 0.21 £0.04°
N C 12.70 £0.90™ 50.58 + 5.24% 0.28 +0.01°
NP 1317 £1.12° 51.15+ 7.82® 0.28 +£0.04
Cd N 7.56 +0.81% -11.19+ 5.68° -0.13+0.07°
CdT 734 +1.13° -8.88+ 6.62° -0.13 +0.10°
cd 1 7.29 +0.43° -13.85+ 6.17¢ -0.15+0.07°
cd s 7.93 +0.42% -1332+ 5.05° -0.12 +0.04°
cd C 6.26 +0.81° -30.42 + 5.85° -0.40 +0.11°
Cd p 10.12 +0.66 ~11.66 + 2.98° -0.08 £0.02°
Significant factor” A, B, AB A A, AB
1) Mean + S.E.

2) Values with different alphabet within the column are significantly different at @=0.05 by Duncan’s multiple range test
3) Statistical significance of dietary factors was calculated based on 2-way ANOVA

A @ Cd effect was significant at «=0.05
B : Fiber effect was significant at x=0.05
AB : Effect of cadmium X fiber was significant at 0.=0.05

Table 3. Wet weight of liver, kidney and small intestine

Groups Liver(g) Kidney(g) Small [ntestine(g)
N N 6.73+£0.48%" 1.65+0.11 4.16+0.39™*
NT 8.53+0.64° 1.96+0.08 4.4840.29
N | 8.20+0.46™ 1.93+0.09* 4154043
NS 6.51+0.44% 1.57+0.07°¢ 4.32+0.38
N C 6.66+0.28% 1.6240.03° 3.234+0.39
NP 7.11+0.42 1.714+0.05™ 3.714£0.39
Cd N 5.47+0.57° 1.28+0.09' 3.88+0.64
CdT 5.61+0.32¢ 1.43+0.05% 411+0.26
Cd ! 5.43+0.21° 1.38+0.06% 4,03+0.42
cd s 5.71+0.35% 1.40+0.06% 3.45+0.22
Ccd C 5.25+0.83° 1.40+0.11% 3.34+0.27
Cd P 5.91+0.19% 1.45+0.08* 3.74+0.15
Significant factor” A A B
1), 2), 3) See Table 2
4) Not significant at «=0.05 by Duncan’s multiple range test.
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E=7h 71 @it
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Table 4. Serum total cholesterol, triglyceride and HDL-cholesterol concentrations and HDL : total cholesterol ratio

Groups Serum cholesterol Serum triglyceride Serum HDL-cholesterol HDL : total
(mg/100ml) (mg/100ml) (mg/100ml) cholesterol ratio
N N 87.92+8.13"™ 125.45+21.05" 19.72+1.78° 0311002
NT 65.00+8.19% 94.39+18.30™ 29.24+4.33% 0.33+0.04°
NI 75.63+4.23" 130.20+16.33® 31.14+3.03° 0.51+0.07°
NS 63.96+7.30% 172.17+18.71° 25.65+2.80% 0.34+0.04°
N C 85.00+7.47" 142.53+13.18" 29.22+4.01% 0.36+0.06°
NP 71.04+12.01* 152.25+27.82° 2063+1.73° 0.32+0.04°
Cd N 82.92+13.65% 73.28+20.75°" 19.72+2.49° 0.26+0.04°
cdT 63.13+4.85™ 35.57+14.68° 2091+2.28° 0.33+0.02°
cd i 73.54+7.24% 54.55+1852% 22.91+2.30® 0.31+0.01°
cd s 65.83+7.09% 50.75+18.26% 2096+3.79° 0.31+0.02°
cd C 66.67 +6.95" 23.24+797° 22.81+3.08% 0.34+0.01°
cdp 57.92+4.07° 72.57+10.78* 19.82+2.01° 0.34+0.02
Significant factor” A A A
1), 2), 3) See Table 2
veldtl B8] IDF, o-celluloseE 718 o] tha 7+9] cholesterol E5E Aol Cdel Fgs o}
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2) 2 FA%, cholesterol, 38AI1%S 5k

7ro] | WEA A3b= Table 5ol AABHTH
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Cd 3F2EAE TDF, SDFZ 3718 2ol vkt

x| W ks vy Cd ¥EFrolMe Hold«
A7tEEo] ArlelA %e T ¥ldhe da w%ovt
Cd ZETEAAE Aol A5 A71e TE0] F78HA
ore Trth B Ads veen 53] TDF, SDF
7o) Wit

Ztel Z2AAH 25 Od 359 93oz Cd
So] H|ZFTERT A4 wgon ol {5
Y FEo] HIFSHA] g FET B BES
Cd B12F2E e pectin Hrlwo] #
Cd BFTE M o-cellulose F7FTo] 2ottt

3

. ¥9 2 % FAIY, cholesterol, 3YE HEZ
#el 7A 2 A%, cholesterol, A WA 3L
Table 67 23t

o My
f
3R
P _Q‘ ok
Rlodm 5Ll

_O.L‘

Table 5. Liver total lipid, cholesterol and triglyceride concentrations

Groups Liver lipid(mg/g wet wt) Liver cholesterol(mg/g wet wt) Liver TG(mg/g wet wt)
N N 32.20+4.13%° 1.79+0.14% 6.91+0.39%
NT 42.96+8.47° 2.23+0.20° 6.74+0.78"
NI 41.68+4.54° 2.2340.33° 7.87+0.68°
NS 34.04+6.03" 2.19+0.33° 5.35+1.05"
N C 36.64+3.79" 2.19+0.18° 5.43+0.95>
N P 34.16+2.89° 2.05+0.20° 4344+0.53%
Cd N 30.04+0.59"™ 1.65+0.04™ 3.02+0.20%
cdT 23.24+1.39° 1.07+0.12° 2.19+0.46°
Cd | 26.96+3.63™ 1.22+0.12" 2.21+0.88°
cds 22.84+2.28° 1.10+£0.12° 2.02+0.46°
cd C 2692+ 1.41% 1.26+0.15" 1.774+0.24°
Ccd P 27.764+1.18™ 1.42+0.04" 2.53+0.56%
Significant factor” A A A, AB

1), 2), 3) See Table 2
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Table 6. Fecal weight and total lipid, cholesterol and triglyceride excretions

Groups Fecal weight Fecal lipid Fecal cholesterol Fecal triglyceride
(g/day) (mg/day) (mg/day) (mg/day)
N N 0.44+0.09°™ 34.41+0.62% 0.98+0.01 1.42+0.13°
NT 0.48+0.06° 27.94+0.78° 0.89+0.04' 0.92+0.22°
N 0.83+0.07° 53.62+0.61° 1.4540.03° 1.43+0.18°
NS 0.48+0.08" 36.10£0.90% 1.84+0.15" 1.77£0.05°
NC 0.84+0.16° 37.97+0.41° 2.5240.20° 1.74+0.32°
NP 0.45+0.08° 42.8440.97° 1.16+0.07% 1.59+0.07°
Ccd N 0.26+0.07° 11.80+0.70' 0.19+0.01" 0.29+0.02°
cdr 0.29+0.09° 13.78+0.84' 0.36+0.01%" 0.49+0.14°
Cd | 0.36+0.08° 25.56+0.65" 0.43+0.01% 0.53+0.01"
Cd s 0.41+0.05° 31.90+0.99 0.43+0.07%" 0.42+0.01°
cd C 0.364+0.05° 33.12+0.65 1.2740.03% 0.29+0.03°
Ccd P 0.36+0.09° 34.56+0.84% 0.52+0.05° 0.44+0.07°
Significant factor” A B A, B, AB A, B, AB A, AB
1), 2),.3) See Table 2
Table 7. Cadmium concentrations in blood, small intestine, liver and kidney
Groups Blood Cd Intestine Cd Liver Cd Kidney Cd
(pg/100ml) (pg/g_wet wi) (pgfg wet wt) (ug/g wet wi)
N N 3.88+0.34M% 1.45+0.06° 2.55+0.53¢ 1.71+0.39°
NT 4.14+0.22° 0.7840.15 1.54+0.20° 0.84+0.20°
N 3.3940.62° 0.96+0.17° 1.51+0.54° 1.16+0.25°
NS 3.96+0.21° 0.77+£0.21° 2.18+0.41° 1.2240.19°
N C 3.891+0.13° 1.0040.26° 2.20+0.24° 0.99+0.24°
N P 4.00+0.18° 0.69+0.25° 2.1240.14° 1.36+0.50°
Cd N 45.0444.94° 6.63+2.59° 50.02+1.39* 28.71+2.49°
cdT 48.20+3.43® 6.47+2.33° 40.96+3.56 25.02+1.79*
Cd 47.64+4.20™ 5.2242.25® 38.29+4.32° 26.28+2.61°
Ccd § 51.3241.32% 4.5440.83" 42.18+4.15° 28.62+1.96°
Cd C 53.72+1.82° 8.38+1.88° 4375+3.76™ 27.60+3.68
cdp 50.44+1.37%® 5.22+0.87" 40.14+2.66" 25.10+1.37°
Significant factor” A A A A

1), 2), 3) See Table 2
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Table 8. Urinary and fecal Cd excretions, and Cd retention ratio

Groups Urinary Cd{ug/day) Fecal Cd(ug/day) Cd retention ratio (%)
N N 1.08 +0.098" 0.43 £0.07° -
NT 1.01 +£0.01% 0.55 +0.02° -
NI 1.11 £0.06° 0.85 +0.14° -
NS 1.56 +0.04° 0.96 +0.05° -
N C 1.47 +0.08° 1.50 +£0.12° -
N P 1.40 +0.06° 0.66 +0.02° -
Cd N 11.73 +0.96' 361.57 +20.82° 81.33+1.07°
cdT 29.33 +0.89° 400.15 + 26.41° 78.53+1.28°
cd | 21.60 +1.16° 520.37 +56.70° 72.73+2.90°
Ccds 24.80 +0.25° 628.22 +15.35° 67.35+0.77°
cd C 49.87 +0.89° 589.77 +28.67" 68.02+1.43°
Ccd P 38.40 +0.67° 901.96 +18.50° 52.98+0.89°
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Table 9. Metallothionein concentrations in small intestine, liver and kidney

Groups Intestine MT(pg/g wet wi) Liver MT(pg/g wet wi) Kidney MT(pg/g wet wt)
NN 3.22 +0.25" 21.89 +0.29 8.23 £0.61°
NT 2.75 +£0.46° 20.06 +3.52° 10.50 £1.19°
N | 2.62 +0.51° 14.97 +0.85° 12.79 £1.57°
NS 3.39 +0.44° 16.20 £0.29° 13.75 +2.28°
N C 3.84 +0.53° 18.64 +1.04° 12,52 +1.19°
N P 4.11 +0.64° 21.54 +2.66° 14.65 +£2.28°
Cd N 18.50 +2.30° 174.79 +29.87° 50.33 +9.68"
cdT 19.25 +3.18° 143.38 +15.37° 45.99 +2.31°
cd i 19.43 +4.79° 163.67 +17.31° 4366 +5.71°
cds 6.30 £0.92% 169.78 +16.66 40.63 +1.65°
Cd C 10.62 £2.47™ 168.90 +10.09° 4437 +4.15°
cd P 14.36 £3.10° 161.28 + 7.24° 4012 +4.74°

Significant factor” A, B, AB A A

1), 2), 3) See Table 2

Table 10. Serum and urine creatinine level and creatinine clearance rate

Groups Serum creatinine(mg/100ml) Urinary creatinine(mg/day) Creatinine clearance(ml/min)
N N 0.62+0.08™"? 572 +1.58% 0.69+0.20"
NT 0.55+0.12% 8.57 +1.45™ 1.1340.16°
N I 0.60+0.06™ 10.71 +1.63° 1.26+0.19°
NS 0.48+0.07* 6.31 +1.45™ 0.86+0.10°"
N C 0.514+0.09" 5.33 4+1.54™ 0.86+0.23*
NP 0.69+0.16° 5.33 +1.63% 0.52+0.16"
Cd N 0.37+0.02° 3.53 +0.89° 0.69+0.19®
cdT 0.37+0.02° 5.17 +1.03% 1.07+0.22%
cd | 0.37+0.07° 6.49 +1.57% 1.12+0.23°
Ccd s 0.46+0.06™ 7.09 +0.20™ 1.07+0.03*
cd C 0.48+0.07* 6.30 +1.18™ 0.91+0.11*
Cd P 0.64+0.10° 5.69 +0.66™ 0.73+0.11°
Significant factor” A B
1), 2), 3) See Table 2
Astct. AE 71F02 F o) dirt 2T9% A, B3 ==
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