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Effect of Guar Gum and Calcium Supplement on Nutritional
Bioavailabilities in the Rats

Kim, Sang-Yeon * Chang, Yu-Kyung
Department of Food and Nutrition, College of Home Economics, Hanyang University, Seoul, Korea

ABSTRACT

This balance study was performed to investigate nutritional effects of guar gum and calcium
supplement for 8 weeks. 36 male rats of Sprague-Dawley strain weighing 50g were blocked
into six groups - 5CN, 5GN, 5CS, 5GS, FFN, 10GN. Feed intake, body weight gains, FER,
PER, bioavailabity of energy, protein, fat, Ca and P, and Ca & P content of femur and kidney
was measured.

The results obtained in this study were summarized as follows © (1) Feed intake, weight
gains, FER, PER and bioavailabilities of protein and P and the contents of Ca & P in femur
of 5GS were not significant different with those of 5CN, 5GN and 5CS. Energy bioavailabilities
of 5GS was significantly higher than 5CN and 5CS(p<(0.05) but was not significant different
with those SGN. Fat bioavailabilities of 5GS was significantly lower than SCN and SGN(p<C0.
05) but was ot significant different with those of 5CS. Ca contents of kidney of 5GS was
significantly higher than 5CN and 5GN(p<{0.05) but was not significant different with those
of 5CS. (2) According to guar gum levels feed intake. FER and PER were not sifgnificantly
different among groups but body weight gains. bioavailabilities of energy. protein, fat and Ca,
Ca & P content of femur was significantly decreased(p<(0.05). Bioavailabilities of P was signifi-
cantly increased according to the guar gum levels(p<<0.05). Ca contents in kidney of 10GN
was significantly higher those of SGN(p<{005) but P contents in kidney was not significant
difference by guar gum levels.

Therefore 5% supplemental guar gum in diet of obese man and diebetics could be recommen-
ded. But it should be careful in using 10% guar gum in diet
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Table 1. Cornposidon of experimental diets (9 glkg)
Ingredient group 5CND 5GN? 5C8% 5GSY) FFN5) 10GN®)

(n==6) (n=6) (n=6) (n=6) (n=6) (n=6)
Cornstarch 650 650 632.5 632.5 700 600
Casein 200 200 200 200 200 200
DL-Methionin 3 3 3 k] 3 3
Soybean oil 50 50 50 50 50 50
Choline chloride 2 2 2 2 2 2
Mineral mixture”) 35 35 35 35 55 35
Viamin mixture® 10 10 10 10 10 10
Cellulose 50 — 50 - — —
Guar gum - 50 - 50 - 100
CaHPOY - - 17.5 17.5 - -

n : Number of rats n each group

1) 5CN 5% Cellulose normal caldum level

2) 5GN ! 5% Guar gum normal caldum level

3) 5C8:5% Cellulose supplemental calcum level

4) 5GS: 5% Guar gum supplemental caldum level

5) FFN ; Fiber free normal caldum level
6) 10GN : 10% Guar gum normal calcium level

7) Mineral mix : AIN(g/kg) CaHPO,,500 ; NaCl,74 ; K3CeHs0; + H,0,220 5 K;504,52 1 NagSeQj + 5H;0,0.

01 ; Mg0,24 ; MnCO4,3.5 ; Ferric cate,6.0 ; ZnCO;,1.6 3 CuC05,0.5 ; KIQ4,0.01 ; CrK(804), *

55 Sucrose, finely powdered to make 1,000

12H,0,0.

8) Vitamin mix . Harper & Rogers(mg/kg) Thiamine-HCL5 ; Riboflavin,5 ; Niacinamide,25.0 ; Calcium D-
pantothenate,20 : Pyridoxine-HCL5 ; Folic acid,0.5 ; Menadione,0.5 ; D-biotn,0.2 ; Vitamin B{3(0.1% in ma-
nnitol),30 ; Ascorbic acid,50 ; Vieamin E acetate(25% in a mixture of geladn, sugar and starch),400 ; Vitamin
A actate and Vitamin D;(825,000 USP units of A/g and 32,500 USP units of Dy/g in a mixture of gelatin,

sugar and starch),12.31
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Table 2. Daily body weight gain, feed intake, food efficiency rato(FER) and protein efficiency rato(PER)

of the rais fed experimental diets

Group Feed Body Wt FER PER
Intake(g/day) Gain(g/day)
Kinds of fiberXCa supplement
5CN 21.90+ 0.98NS 4.66+ 0.27NS 0.21% 0.0INS 1.11£ 0.03NS
5GN 20.09+ 1.87 454k 0.41 0.23+ 0.01 1.18£0.04
5CS 22341 1.71 4.15£0.49 0.18+0.01 0.95% 0.06
5GS 21.871 243 ‘ 4.991 0.41 0.20+0.01 1.04% 0.06
Guar gum level
FFN 19.81 £ 1.44NS 5.08% 0.52a* 0.26% 0.03NS 1.23+ 0.12NS
5GN 20.09+ 1.87 4.54+ 0.41ab 0.23+ 0.01 1.18+0.04
10GN 18.76x 0.81 4.24%0.54b 0.21+ 0.01 1.11+0.07

1) : mean* SEM
NS : Not significant

* ! Values within the same column with different alphabets are significantly different(p<0.05) among groups

by Duncan’s test
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Table 3. Energy intake, fecal energy, urinary energy, energy apparent absorption and energy retention rate

ol the ras fed experimental diets

Energy Fecal Urinary Energy apparent Energy
Group intake energy energy absorption retendon rate
(Kcal/day) (Kcal/day) (Kcal/day) (%) (%)
Kinds of fiberX Ca supplement
5CN 90.44% 7.00UNS 4.60% 0.57a% 2.68+ 0.42NS§ 94.92+ 0.46b 91.90t 0.34b
5GN  82.97+£10.90 1.8910.11b 2.83+ 0.86 97.63% 0.17a 94.38+ 0.49a
5CS 90.92%+ 9.85 4.76+ 0.30a 2.36x0.52 94.71£ 0.26b 92.07X 0.66b
5GS 86.96% 11.64 2.24+ 0.34b 1.76+ 0.26 9745+ 0.06a 95.25% 0.59a
Guar gum level
FFN 86.49+ 2.32NS 1.55£0.73b 1.94+ 0.23N5 98.25+ 0.77a 95.89+ 0.88a
5GN  82.97x10.90 1.89+0.11b 2.83+ 0.86 97.63£0.17a 94.58+ 0.49ab
10GN  79.57% 4.74 2.97+ 0.35a 1.77+ 0.54 95.89+ 0.20b 92.45+ 0.69b

1) : mean* SEM
NS © Not significant

* : Values within the same column with different alphabets are significandy different(p<(0.05) among groups

by Duncan’s test
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Table 4. Protein intake, fecal protein, urinary protein, protein apparent absorption and protein retenton

rate of the rats fed experimental diets

Protein Fecal Urinary Protein apparent Protein
Group intake protein protein absorption retention
(g/day) (mg/day) (mg/day) (%) rate (%)
Kinds of fiberXCa supplement
5CN 429+ 0.331NS  194.30+ 20.22NS 175.00% 29.54NS 95.839+ 0.29N8 91.17+ 0.59N8
5GN 3.87% 0.51 194,08+ 14.23 185.42+ 60.52 94.90+ 0.353 90.30% 0.65
5C8 4.30+ 0.45 246.79x 8.72 152.08 £ 36.50 94.17+ 0.44 90.58+ 1.10
5GS 4,12+ 0.55 230.43+ 36.87 11042+ 18.16 94.44% 0.15 91.58+0.78
Guar gum level
FFN 3.82+ 0.39NS 156.98+ 61.86b™ 12292+ 16.27a 96,12+ 1.18a 92.89% 1.07a
5GN 387051 194.08+ 14.258b 185.42+ 60.52a 94.90% 0.38a 90.30% 0.65ab
10GN 3.761 0.28 279.52+ 35.05a 105.18% 22.08b 90.421 0.34h 88.42+ 0.56b

1) : mean+t SEM
NS ! Not significant

* . Values within the same column with different alphabets are significantly different(p<0.05) among groups

by Duncan’s test
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Table b. Fat intake, fecal fat and fat apparient absorpton of the rats fed experimental diets

Fat Fecal Fat apparent
Group intake far absorption
{g/day) {mg/day) (%)
Kinds of fiberXCa supplement
5CN 1.06% 0.051°NS 75.02+ 17.08b* 92.44+0.27a
5GN 0.94£0.12 69.661% 20.55b 92,461 2.29a
5CS 1.04£0.11 129.31+ 3.77a 87.78+ 2.04b
5G5S 1.00+0.13 131.60t 24.72a 87.05+0.93b
Guar gum level .
FFN 0.93% 0.10NS 30.74% 3.30b 96.69+ 0.02a
S5GN 0.94+0.12 69.66t 20.55b 92.46% 2.29a
10GN 0.91%0.07 151.12+ 13.63a

1) : mean+t SEM
NS ! Not significant

83.33+ 1.68b

* © Values within the same column with different alphabets are significandy different(p<(0.05) among groups

by Duncan’s test

Table 6. Ca intake, fecal Ca, urinary Ca, Ca apparent absorption and Ca retention rate of the rats fed

experimental diets

Group Ca Intake Fecal Ca Urinary Ca Ca apparent Ca retenton ratc
(mg/day) (mg/day) (mg/day) absorpdon (%) (%)
Kinds of fiber)X Ca supplement
5CN 51.02+ 3.95Vb* 31.35+5.23b 4.97£0.03a 38.81+ 1.95b 28.94+ 1.51b
S5GN 53441 702 b 1682+ 2.82b 3.50£0.17c 68.82+ 2.13a 61.95+ 1.46a
5CS 98.59% 7.52 a 68.83+t 4.47a 4,54 0.07b 29.91+ 3.04b 25.26% 35.2%b
5GS 98.71113.22 a 4736+ 6.41a 3.2410.10d 51.96+ 0.22a 48.54+ 0.71a
Guar gum level
FFN 52.70 541NS 24.75+9.72a 2.881 0.05b 55.76+ 13.40a 50.16+ 12.82a
5GN 5344 702 16.821 2.82b 350+ 0.17a 68.82%f 2.13a 61.95% 1.46a
10GN 48.88t 3.62 26.54% 1.87a 3.39£ 0.03a 45.66= 1.17b 38.63 1.38b

1) : meant SEM
NS : Not significant

* : Values within the same column with different alphabets are significantly different(p<(0.05) among groups

by Duncan’s test
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Table 7. P intake, fecal P, uninary P, P apparent absorption and P retention rate of the rats fed experimental

diets
P Intake Fecal P Urinary P P apparent P retenton rate
Grovp (mg/day) (mg/day) (mg/day) absorption (%) (%)
Kinds ol [iberXCa supplement
5CN 11627+ 9.00b* 40.79%t B8.18NS 446X 0.51a 65.08+ 6.34NS 61.14% 6.42NS
5GN 131.79£17.31 b 25.31+ 3.79 4.09% 0.82a 80.24% 0.50 77.85% 0.65
5CS 202.39+ 2592 a 48.32+ 6.38 4.79% 0.52a 82.24+ 0.51 81.04+0.74
5GS 193.58+£21.88 a 34.14% 6.45 2.19+ 0.21b 76.25+ 0.76 7885 0.51
Guar gum level
FFN 118.67+ 11.22NS§ $3.25+ 14.02a 3.761 0.56b 73.68% 9.03b 70.58% 8.35b
5GN 131.79£17.31 2531+ 3.79a 4.09+0.82a 80.90% 0.50b 7785+ 0.65b
10GN 125.82+ 9.29 14.54% 2.52b 2911 0.93b 88.5311.22a 86.08+ 1.25a

1) . meant SEM
NS : Not significant

* * Values within the same column with different alphabets are significantly different(p<C0.05) among groups

by Duncan’s test
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Table 8. Total dry weights, length, Ca and P contents of femur of the rats fed experimental diets

Dry Wt Length Femur Ca Fernur P
Group
() (cm) (mg) (mg)
Kinds of fiberXCa supplement
5CN 0.51% 0.02DNS 5.50+ 0.14NS 114.71+ 9.22NS 65.87+ 1.60NS
5GN 0.51+ 0.01 5.604 0.05 120.12+ 3872 63.76% 0.96
5CS 0.51£0.02 3.63% 0.03 126.12+ 12.26 70.50%+ 5.69
5GS 0.48+0.03 %.55% 0.06 122.89% 5.72 65.124 2.58
Guar gum level
FFN 0.52% 0.02NS§ 8.62% 0.02NS 121.67£ 791a® 58.77+ 4.85ab
5GN 0.51%0.01 5.60% 0.05 120.12% 3.72a 65.761 0.96a
10GN 0.46+ 0.01 3.50+0.05 98.61% 3.15b 56.21% 4.38b

1) : meant SEM
NS © Not significant

* * Values within the same column with different alphaberts are significantly different(p<0.05) among groups

by Duncan’s test

Table 9. Total Dry weights, Ca and P conwents of kidney of the rats fed experimental diets

Dry Wt Kidnev Ca Kidney P
Group - )
() (mg) (mg)
Kinds of fiberXCa supplememnt
5CN 0.35% 0.011)NS 0.44% 0.07b™ 3411 0.33NS
5GN 0.34%0.01 0.41% 0.06b 2.90+ 0.33
5CS 0.324 0.02 0.77+0.17a 2.81+0.47
5GS 0.81% 0.04 0.79£ 0.02a 2.82+0.80
Guar gum level
FFN 0.371 0.03NS 0.57x 0.09a 3.5 0.21NS
5GN 0.34%0.01 0.41+0.06b 2.90+ 0.33
10GN 0.32+0.02 0.57% 0.052 5.00+0.20

1) ; meant SEM
NS : Not significant

* * Values within the same coluran with different alphabets are significanty different(p<C0.05) among groups

by Duncan’s test
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Table 10. Arbitrary symbol used w denote severity
of nephrocaldnosis

Group Cortex Medulla
5CN - +
5GN + -
5CS + -+ +
5GS ++ -
FFN + -

10GN + +

— non deposit

% trace deposit
+ week deposit
-+ + moderate deposit
+++ strong deposit

ERX7] WE RoE AR} PhilipsE AIN-76
o] A ek E}% HolE F7 4HE A§
AZW Ca AFEAo] etz CaHPOLS #

< 500mg/kg dietol 4] 400mg/kg diet2 ZHaA1E
g AR YEU0 B d7RE olg i
ol gt}

4 =
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