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Effect of Dietary Cellulose on Zinc Metabolism in Rats fed Different Level of Zinc.
Eun Gyung Kim,Hyun Ok Lee

Dept. of Food & Nutrition, Chung Ang University

=ABSTRACT=

This study was carried out to investigate the effect of addition of cellulose in the diet
on the metabolism in rat fed high and low level of zinc,

The experimental animals were consisted of 24 male weaning rats of Sprague-Dawley
strain(mean weight 72.3g), and they were devided into 4 groups of 6 rats and fed
experimental diets for four weeks,

Dietary zinc levels used were 10 ppm, and 300ppm and cellulose levels were 2.5% and
10% of diet by weight. Throughout the experimental period, feed consumption and body
weight gain were measured and feed efficiency ratio was calculated. The weights of
liver, kidney and spleen were measured, and the contents of zinc in feces, urine, liver,
kidney, spleen and serum were determined,

The results obtained are summarized as following ;

1. Body weight gain in high zinc-adequate cellulose group was significantly higher than
the other groups. Feed consumptions were significantly higher in high zinc groups
and no significant difference was found with dietary cellulose levels.

2. Fecal zinc excretions of four groups were not different at the first week, but at the
end of fourth week, high zinc groups experience significantly more zinc excretion
than low zinc groups, and also high cellulose groups had higher zinc contents in the
feces than the adequate ones within the same zinc levels (p<0.05). There was no
significant difference in the urinary zinc excretions,

3. The weights of liver, kidney and spleen were heavier in the high zinc groups than
the lower ones, and higher in the high cellulose groups (p<0.05).

The liver zinc contents were significantly lower in the low zinc and high cellulose

groups. However zinc contents in the kidney and serum were not influenced by

dietary zinc level but by cellulouse level, High cellulose diet lowered serum and kidney
zinc concentrations (p<0.05)
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Table 1. Experimental groups.

Group No. of Zn level cellulose

animals (ppm) (%)

LZn-ACel 6 10 25

LZn-HCel 6 10 10.0

HZn-ACel 6 300 25

HZn-HCel 6 300 10.0
LZn : Low Zinc
HZn : High Zinc

ACel : Adequate Cellulose
HCel : High Cellulose

2. Ag2o]

A g2lo] o] thulA(casein : sigma chem, Co,,
US.A)FEL 2oZ83 15%2, A (con
ol ; F4H) L 4% 2 811, A8 4= NDF(Neutral
Detergent Fiber) 2 4} a-cellulose(99.5%, Sigma
chem, Co,, US.A)& A48t 25%, 10%+5 2
2 HUtstnh @38 ARA2E Edey
776% 2 1AA AT}
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Table 2. Composition of experimental diet.

(kg diet)
Diet] 25% 10 %
Ingredient cellulose diet | cellulose diet
Casein (®) 150 150
Corn starch (8) 741 666
Corn oil (2) 40 40
Salt mixture * (3] 40 40
Vitamin A.D mix*  (ml) 1 1
Vitamin EK mix®  (ml) 2 2
Water soluble vitamin
except + +
Vitamin B!
Vitamin B’ (ml) 1 1
Cellulose (8) 25 100
DSalt mixture(g / kg salt mix) ; Calcium

carbonate 300.0 : Dipotassium phosphate
322.5 ;. Magnesium sulfate - 7H,O 102.0
: Monocalcium phosphate + 2H,0 75.0
Sodium chloride 167.5 : Ferric citrate - 6
H,0 27.5 : Potassium iodide 0.8 : Zinc
chloride (Low Zinc diet 0.52, High Zinc
diet 15.60) : Copper sulfate - 5H,0 0.3
Manganous sulfate - H;O 5.0.

@Vitamin A.D, mixture (mg/cc corn oil)
vitamin A 0.1(850 LU) : vitamin D 0.01
(85 LU)

®@Vitamin E K. mixture ; a- tocopherol
acetate(vitE) 5g : Menadione(vit.K)
200ml ; corn oil 200cc

Zze0] 8179 A Zneh Aol vlNE 9 -

@Water soluble vitamin mixture(mg/ kg
diet) Choline chloride 2000 : Thiamin
hydrochloride 10 ; Riboflavin 20 : Nicotinic
acid 120 ; pyridoxin 10 : Calcium panto-
thenate 100 : Biotin 0.05 : Folic acid 4 :
Inositol 500 ; Para-amino benzonic acid
100

®Vitamin B, solution : 5mg vitamin B/
500mi distilled water
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Table 3. Body weight gain, feed intake, feed efficiency ratio during experimental period.

Body weight gain Feed intake Feed efficiency ratio
Group (g/week) (g/week)
LZn-ACel 11.1740.27%c** 51.104+3.24 b 0.06+0.01 b
LZn-HCel 9.001+0.23 d 55.23+1.18 b 0.0540.00 b
HZn-ACel 31.2540.60 a 100.65+2.55 a 0.08+0.01 a
HZn-HCel 27.80+1.30 b 109.7246.16 a 0.07+0.01 a
*Mean+SD

**Values within the same column with different alphabets are significantly different (P<0.05) by Tukey's

test,
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Table 4. Fecal and urinary Zn excretions during
experimental period.

(#g/day)
Group Fecal Zn Urinary Zn
LZn-ACel 7.2240.08*c** 0.654+0.04 2
LZn-HCel 7.9540.68 b 0.7840.05 a
HZn-ACel 8.184+0.06 b 0.8040.06 a
HZn-HCel 12.5610.15 a 0.8340.03 a
*Mean+SD

**Values within the same column with different
alphabets are significantly different (P¢0.05) by
Tukey’s test
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Table 5. Weights of liver, kidney and spleen.
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(g wet weight)

Organ
Group Liver Kidney Spleen
LZn- ACel 4.17+£037b™ 0.7840.06 b 0.4540.03 b
LZn-HCel 2.7240.20 ¢ 0.86+003 b 043+£003 b
HZn-ACel 7.1540.53 a 1.5840.09 a 0.634-0.05 a
HZn-HCel 6.38+0.10 a 1.5040.08 a 0.6410.05 a
*Mean+SD

**Values within the same column with different alphabets are significantly different (P<0.05) by Tukey's

test
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Table 6. Zinc contents of liver, kidney, spleen and serum

(vg)
Organ &
Lrim Liver Kidney Spleen Serum

Group
LZn-ACel 2.6740.04*b** 1.8240.02 a 1.7240.07 a 3.484+0.05 a
LZn-HCel 1.774£0.23 ¢ 0.4210.00 b 1.63+0.02 a 2.5340.00 ¢
HZn-ACel 3.1310.24 a 1.9840.05 a 1.7440.00 a 3.7410.18 a
HZn-HCel 2.69+0.04 a 1.8240.00 a 1.7240.00 a 2.861+0.03 b

*Mean+SD

#*Values within the same column with different alphabets are significantly different (P<0.05) by Tukey’s

test.
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