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Abstract

This study was performed to compare the dietary intake and food sources of zinc (Zn), using a database of Zn composition
developed in this study, between elementary schoolchildren in a remote rural area (RA, n=58, 9.9+1.7 yrs) and those in
an urban area (UA, n=60, 9.4+1.8 yrs) in Chungnam province in Korea. A dietary survey for three days by food record
method was performed. All kinds of foods (n=273) consumed by subjects were collected by aliquot sampling method, and
the Zn content of these foods were analyzed by wet technique. The results showed that the daily mean intakes of energy,
calcium, iron, and vitamin C from diet in the RA were in the range of 49-88% of the Korean DRI (KDRI), while those in the
UA were similar to or greater than the KDRI, except for calcium and iron. The daily mean intake of Zn from the RA diet was
7.0+0.5 mg/d (114.1+8.4% of the KDRI), and 16.0+1.0 mg/d (258.3+16.3% of the KDRI) in that of the UA (p<0.001).
The percentage of dietary intake of Zn less than 2/3 of the KDRI was 19.0% in the RA, in comparison to 1.7% in the UA.
Those in the RA consumed Zn from plant foods more often than did those in the UA (p<0.001). Beef rib stew was the food
source with highest Zn amount for the total subjects, followed by beef rib meat, roasted; and beef soup w/seasoned red
pepper sauce. These results showed that some children in the RA had poor Zn nutrition based upon low intakes and poor
food sources of Zn, while overall, children in the UA had good Zn nutrition. Therefore, those in RAs should have their Zn
nutrition improved through government policy and nutrition education.
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<Table 1> General characteristics of subjects

Remote rural

Variables Urban area Total
area

Mean age (years) 9.9+1.7" 9.4+1.8 9.7+1.8
Range of age (years) 7-11 7-11 7-11
School year

Lower grade 297(50.0)” 30(50.0) 59(50.0)

Upper grade 29(50.0) 30(50.0) 59(50.0)
Gender

Male 30(51.7) 30(50.0) 60(50.8)

Female 28(48.3) 30(50.0) 58(49.2)

Total 58(49.2)” 60(50.8) 118(100.0)

YMean+SEM
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<Table 2> Dietary nutrient intakes and their ratio of the KDRI

Daily intakes Percentage of the KDRI
Nutrient KDRI" Remote rural area Urban area Remote rural area Utrban area
(n=58) (n=60) (n=58) (n=60)
Energy (kcal/day) 1,500-1,900 1,522.7449.97%  1,932.3t62.6 87.342.9% 111.9+3.5
Protein (g/day) 25-35 52.5+£1.9%* 69.9+2.4 165.1+6.6*** 225.649.4
Calcium (mg/day) 700-800 386.7+18.2%** 685.3+24.3 49.3+2.2%** 89.4+3.3
Iron (mg/day) 9-12 8.1+0.3* 9.4+0.3 76.4+3.2%* 89.5+3.6
Vitamin A (ug RE/day) 400-550 704.3+52.0* 882.6+70.4 147.4+13.0N 182.7+13.7
Vitamin B, (mg/day) 0.6-0.9 1.0£0.0N 3.1:1.6 130.5+5.4™ 422.4+234.2
Niacin (mg/day) 9-12 10.7+0.9** 16.8+1.7 100.7£7.1** 164.0+18.9
Vitamin C (mg/day) 60-70 59.1+4.3™ 69.1+4.3 85.9+6.3% 102.4+6.5

YKRDI (Korean Nutrition Society 2005) for males and females of 7-11 years of age.

YMean+SEM
*p<0.05, **p<0.01, ***p<0.001
NS: Not significant by the t-test at =0.05.
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<Table 3> Dietary zinc intakes and their ratio of the KDRI

. , Daily intakes (mg/d) Percentage of the KDRI
Variables KDRIV (mg/d)
Remote rural area Urban area Remote rural area Utrban area
Lower grade 7.2+1.19%% 13.6£2.0 135.6+£20.2** 253.1+36.9
Male (n=15) (n=15)
E 1 5 6.7+0.8** 12.9+1.8 123.9+33.1** 252.1+36.8
cmaie (n=14) (n=15)
Mean 7.0£0.7*** 13.3+1.3 130.0+24.2*** 252.6+25.6
ca (n=29) (n=30)
Upper grade 6.0£0.6*** 17.0£2.3 82.9+£9.2%** 238.4+31.6
Male (n=15) (n=15)
Femal 7 8.0+1.2%** 20.5+1.8 114.8+17.4*** 289.6+25.3
cmaie (n=14) (n=15)
Mean 7.0£0.7*** 18.7£1.5 98.3+£10.0*** 264.0+20.5
(n=29) (n=30)
. 7.0£0.5%** 16.0+1.0 114.1+8.4*** 258.3+16.3
Tortal subjects 5-7 (n=58) (n=60)

YKRDI (Korean Nutrition Society 2005) of zinc for males and females of 7-11 years of age.

YMean+SEM
**p<0.01, ***p<0.001

B Remote rural area Urban area

60

40

482
378
20 138
o [
66-100 =100

33 33-66

% of subjects

% of dietary zinc intake of the KDRI

<Figure 1> Distribution of the percentage of dietary zinc intakes
per day to the KDRI in remote rural and urban areas
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<Table 4> Zinc contents of each food group and its contribution to daily zinc intakes of subjects

(o) 0,
Zinecomenss Foodnkes gidy) % Opsahopaoupof % ofeah bodgoupof
Food groups (mg/ 100 g of

edible portion) Rem;)rteearural Urban area Rem;)rt:arural Urban area Rem;)rteearural Urban area
Grain & their products 1.12 223.3+12.1%%  290.4+17.8  28.8+1.3** 23.5+1.0 14.7+1.5M 20.4+1.9
Wheat flour products 0.72 137.7+11.1%*  88.2+¢10.0 16.7+1.5%** 6.7+0.8 16.8+1.7%* 7.4+1.1
Potato, starch & their products ~ 0.77 11.6+5.0* 38.6+7.0 1.2+0.5* 3.210.6 1.2+0.4™ 2.540.4
Legume, seed & their products 3.70 36.5+4.6*** 7.3£1.6 4.7+0.7%* 0.6+0.1 18.0+2.0*** 2.9+0.7
Vegetable 0.39 101.4+6.9" 118.1+8.5  13.2+0.9** 9.7+0.7 9.8+0.8*** 4.8+0.6
Fruit & their products 0.28 123.1+27.3%  107.7¢9.5  8.4+1.6"° 8.8+0.7 6.2+1.3% 0.9+0.2
Seaweed & their products 1.59 16.4+1.8* 10.0¢1.3  1.9+0.2%* 0.9+0.1 2.9+0.5N 2.1:0.4
Others 0.80 9.142.4™ 17.1£3.6  0.9:0.3™ 1.5+0.4 0.7+0.3™ 1.5£0.6
Meat & their products 6.06 28.9+5.0%**  102.8+7.7  3.2+0.6** 8.6+0.7 8.8+1.4™*  39.4+2.9
Egg 0.36 24.7+2.9N 17.5¢2.3  3.2¢0.5"* 1.540.2 2.240.4% 0.7+0.2
Fish, shell & their products 3.06 34.3:4.7N 354440  4.30.7 2.9+0.4  12.9+2.0* 7.4+1.0
Milk & their products 0.88 123.511.2%%* 39774222 13.5:1.2%*  32.1x1.1 5.8+0.7** 10.0+0.8
Subtotal plant foods 1.17 659.1:38.4"°  677.5+354 75.8+1.5%*  54.9:1.2  70.4+3.5%*  42.5:2.8
Subtotal animal foods 2.59 211.4+£15.4***  553.3+28.8 24.2+1.5%** 45.1+1.2 29.642.3*** 57.5+3.2

Total foods 1.88 870.6+47.0°* 1230.8+58.6 100.0 100.0 100.0 100.0

YMean+SEM

*p<0.05, **p<0.01, ***p<0.001
NS: Not significant by the t-test at 0=0.05

<Table 5> Ranks of food containing zinc and major food items contributing to zinc intakes of subjects

Major food items for zinc intakes

Zinc contents

Ranks Food /100 o of % of each food % of each
- 00 C(é?ﬁe port%ocll) Remote rural area of total zinc Urban area food of total
intakes zinc intakes
. Soybean curd & Beef soup w/
! Beef rib stew 255 salt-fermented shrimp soup 15.2 seasoned red pepper sauce 321
2 Beef rib meat, roasted 22.8 Watermelon, raw 8.7 Cooked rice w/ black noodle 5.7
sauce paste type (T'cha Jang)
3 Beef soup w/ 18.0 Fried rice 5.3 Cow's milk, whole, fluid 5.0
seasoned red pepper sauce
4 Pork rib stew 12.7 Cow's milk, whole, fluid 4.1 Pork rib stew 4.1
Grilled beef w/ 10.7 Hand made noodles in broth 38 Braised beef seasoned w/ 41
vegetables : w/ sliced potato : soy sauce )
6 Grilled beef 10.7 Seasoned spinach, cooked 3.3 Rolled rice, Gimbab 35
7 Braised beef seasoned w/ 10.4 Steamed squid 3.2 Stir-fried pork 3.1
soy sauce
8 Stir-fried beef & 9.6 Stir-fried pork 3.1 Stir-fried beef & vegetables 2.9
vegetables
9 Crab stew 9.50 Squid soup 3.1 Kimchi fried rice 1.7
10 Soybean paste stew & 7.8 Cooked rice 2.1 Beef rib stew 1.5
soybean curd
11 Steamed squid 7.3 Soybean paste soup w/ 2.1 Grilled beef 1.4
soybean curd
12 Soybean paste stew w/ 5.9 Chicken gruel 1.8 Steamed squid 1.2
soybean curd
13 Squid soup 5.8 Soybean paste stew w/ 1.8 Curry rice 1.1

soybean curd
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