Effects of Commercial Soy Milk and Cow Milk on Iron Status and
Work Capacity of Rats

Lee, Yoon Bok : Choi, Yeon Bae - Sohn, Heon Soo
Central Research Institute, Dr. Chung's Food Co. Ltd.

- ABSTRACT

Evaluation of soy milk as an iron-rich milk substitute was conducted by feeding commercial
soy milk, cow milk and mixed formula(soy and cow milk) to Wistar rats for 8 weeks. Body
weight gains were significantly lower in the soy milk and mixed formula groups. Hematocrit,
serum iron concentration and TIBC(total iron binding capacity) were measured to determine
the iron status of the rats. In these respects, the iron status of the soy milk group was normal.
Both serum iron concentration and TIBC as well as hematocrit were abnormal in the cow milk
group, which is indicative of severe iron deficiency. Although hematocrit was normal in the
mixed formula group, serum iron concentration was slightly low. The work capacities of each
group were correlated with serum iron concentration and TIBC rather than hematocrit. The
running distance of the soy milk group was about 10-fold longer than that of the cow milk
group. Soy milk may be considered an iron-rich substitute for cow milk due to its higher iron
content and bioavailability. (Korean .J Nutrition 30(8) : 904~910, 1997)
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Table 1. Body weight gain, intake calories and feed efficiency ratio(FER) in rats consuming different diets

Group n Body weight gain(g/day) Intake calories(kcal/day) FER(body wt gain/intake calories)
Control 5 5.81+0.25° 92.62+1.99° 0.0626+0.0013"
SOY 5 429+0.15° 61.81+£1.27° 0.0693+0.0012°
cow 5 4.99+0.26° 68.50+1.29° 0.0729+0.0011°
MIX 5 4.25+0.09° 50.31+5.21° 0.0881+0.0118"

All values are means+SE

Values within a column with different superscript letters are significantly different at p<{0.05 by Duncan’s multiple range

test

Table 2. Analytical nutritional values of experimental diets

ltems

Control SOY cow MIX
Total solid % 89.2+0.0" 97.5+0.0 95.2+0.3 93.8+0.1
Protein % 22.7+0.2 26.1+0.0 24.6+0.0 31.3+£0.0
Fat % 4.88+0.0 28.2+0.3 19.3+0.0 141402
Carbohydrate % 55.3 37.6 46.0 428
Ash % 6.35+0.00 5.55+0.00 5.2640.00 5.51+£0.00
Calories kcal/100g 356 509 456 424
Na mg/100g 41418 996+ 6 362+ 20 61216
K mg/100g 654+ 45 1056+ 40 1078+ 25 1346+ 4
Fe mg/100g 37.5+0.3 6.6+1.5 3.1+0.0 47421
Mg mg/100g 818+ 20 620+ 0 336+ 6 63610
Zn mg/100g 9.9+ 0.1 2.45+0.00 29400 3.0+ 0.1
Ca mg/100g 1358+ 20 430+ 8 940+ 40 432417
Cu mg/100g 2.25+0.00 0.95+0.00 0.1140.00 0.65+ 0.0
P mg/100g 69.7+£1.0 57.4+2.2 52.4+89 50.6+ 0.4
Vit A U/100g 3190+ 13 ND? 1074+ 8 363+ 14
Vit B, mg/100g 0.84+0.00 ND ND ND
Vit B, mg/100g 0.89+0.00 ND ND ND
Vit C mg/100g ND ND ND ND
Vit Ds IU/100g 23.5+0.0 ND* ND ND?
Vit £ mg/100g 5.88+0.00 1.30+ 0.00 ND 0.61£0.00
1) Means+SE

2) Not Detected

3) Since the peaks of vitamin D, and y-tocopherol were overlayed, values were not calculated
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Table 3. Hematocrit, serum iron concentration and

serum TIBC in rats fed four different diets

. n rom

Group n Henzoe;t)ocnt ccs)i?ergtrgt(i)on SﬁI;C

° (pg/dl) (pg/dl)
Control 5 442+12° 163.6+11.9° 544.5+12.9°
SOY 5 454+0.9" 257.6+21.0° 481.3+10.7"
COW 5 265+08° 432+ 47° 836.8+20.3°
MIX 5 456+04" 181.5+21.2° 605.3+356°

All values are means +SE

Values within a column with different superscript letters
are significantly different at p<{0.05 by Duncan's mul-
tiple range test
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Fig. 1. Work Capacity in rats fed four different diets(SOY ;
commercial soy milk, MIX ; commercial mixed soy
and cow milk, COW ; commercial cow milk, CON-
TROL ; commercial feed for rats). Work capacity
was evaluated by measuring maximum running dis-
tances of rats at 30m/min running speed on a dual
treadmill. Each value represents the mean+SE of 5
rats. Unlike letters denote significant differences(p
<0.05).
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