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= Abstract=

Protein malnutrition of children is one of the most serious nutritional deficiencies in devzloping
country.

Urea nitrogen excretion in ureotelic animals is the function most sensitive to dietary protein. The
24 hours excretion of creatinine in the urine of a given subject is remarkably constant from day to
day. The creatinine excretion of different individuals of the same age and sex is also quite constant.

Low ratios of urinary urea to creatinine are found children low protein intake. The foregiving
world-wide investigations indicate that the urea nitrogen/creatinine ratios seems to be a good bioche-
mical indicator to distinguish among group with different levels of protein intake.

The purpose of this study is to evluate an indicator of protein intaks on the elementary school
children ranged from 6 to 8 years of age living in rural and urban areas. "Each child measured for
height and weight of body. weight measured by means of a plate from scale and height by a vertical
measuring rod. Biochemical test were taken from a finger-tip and urine. Hemoglobin level in the
blood was measured by cyanomethemoglobin method. From the urine samples, urea nitrogen and urea
creatinie were determined by Folin-Wu method and calculate the ratio.

The following result were obtained:

1D Mean of the body weight and height in urban children(Seoul) was higher and heavier than
rural children(Kyunggi, Kangwon). And 12% of boys, 18% of girls in Kyunggi and 25% of boys,
22% of girls in Kangwon area weight less than 80% of Korean Physical Standard weight level.

2) The mean hemoglobin values of boys and girls in Seoul are children were 13, 3g/100ml, 13.1g/
100m] and the mean of hemoglobin values in Kyunggi 12. 9g/100ml of boys, 12. 4g/100ml of girls, and
12, 4g/ 100ml of boys, 12.9g/100ml of girls in Kangwon children. : :

It is found that 2295 to 24% children inrural area (Kyunggi, Kan@on) had hemoglohin level less
than 12g/100ml which means anemia. '
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3) The mean of hematocrit level of Seoul, boys and girls children were 33. 5%, 34.1% and 33.4
%, 33.1%, in Kyunggi area and 33.1%, 32.9% in Kangwon area.
4> Urea nitrogen/creatinine ratios in Seoul children were 9.0, 10. 0 of boys and girls, the ratio were

8.2, 8.0 in Kyunggi boys and girls children, and 7.5 and 7.4 in Kangwon boys, girls children.

Low-income rural and upper-inccme urban background large differences between two groups in the
urea nitrogen/creatinine ratio{Seoul: Kangwon in male, female children. p<{Q. 05, p<C0.001).

The urea nitrogen/creatinine ratio definetly seems to be a good indicator of the quantity of the protein

intake. However, whether or not it is an indicator of the quality of the ingested protéin ramains to

be seen.
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Fig.l. Height of school children (boys and girls) in urban and rural areea compéred to Lowa
Growth Std. and Iowa Malnutrition borderline and Korean Growth Std.
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FREIEY REAAL £@IE 44 BT RE
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114.0:£2. 0cm o] gl e},
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109.342. 0cm, 116. 345, 0cm o) 51 & F RE-LS 100.3

Table 1. Body height of children by location (Boys)

+2. 4cm, 105 7+3.2cm, 112.742.6 cmo[gich
ALiiR REY EE BE: 9 vl EEfEd
e B, Sl =5 w8tk 23 Iowa Gro-
wth Standard ¥ v}& o} Jowa malnutrition borde-
rline 3} H#dla 25 =%
e ¢ ek EEEEY 90%L k3 80%LU TR BS

. EE ol E RIEEY &

Korean To I Mal it . -
Age Standard Stya (I))‘graderl?nléumtwn Seoul Kyunggi Kangwon
year cm cm cm cm cm - cm
111.5 116 100. 8 113.2*+1.9 110.94+2.4 106.942.6
7 114.8 122 105. 8 116.742.0 112.1%+1.9 109.3£2.0
119.1 127 110.7 120.342.6 118.142. 4 116.3£5.0
Mean+S.D.
Table 2. Body height of children by location (Girls)
Korean Towa Towa Malnutriti :
Age Std. Std. bor derlinaenu riton Seoul Kyunggi Kangwon
year cm cm cm cm cm cm
6 110.5 115 G69.5 112.5+2.8 103.24+2.6 100.3+2.4
7 114.5 120 104.7 116.3+2.0 106.1+1.9 105.743.2
8 118.4 126 109.5 119.1£3.4 114.0%2.0 112.84%2.6
Mean+8.D.
Table 3. Body weight of children by location (Boys)
Korean Towa lIowa Malnutriti :
Age g Std. borderline Seoul Kyungei Kangwon
year kg kg kg kg kg kg
6 18.1 21.2 16.2 19.9%+1.6 17.7£1.2 17.0£1. 8
20.1 23.5 17.5 21.8+1.5 19.9+2.4 18.2+2.0
8 22.0 26.4 19.2 22.3%1.8 20.2#1.5 19.5+1. 4
Mean+S.D.
Table 4 Body weight of children by location (Girls)
Korean Towa Iowa Malnutrition :
Age Std. Std. borderline Seoul Kyunggi Kangwon
year ke kg kg kg kg kg
6 17.4 20.8 15.9 18.1+1.9 19.142.1 16.8+1.2
7 19.8 22.8 17.2 20.2+2.3 18.6£1.2 18.0+1.8
8 21.8 - 255 18.7 2L.7x1.7 19.7£1.7 19.1x1.6
Mean+-S.D. .
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wth Standard ¢} H#¢#}3L Iowa malnutrition borderline
sk 93] ek ER(ES] 80%LI TS 0% kel SR
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Table 5. Distribution of height and weight according
to Korean physical standards

Kyunggi Kangwon

sex Seoul

% % %

Above M 93 68 65
Ht. 90% : F 91 75 70
Below M 0 11 18
80% : F 0 14 20
Above M 89 72 63

Wt 90% : F 90 76 64
Below M 0 12 25

80% : F 0 18 22

Girls children

%
0 g 6 7 8
Age (years)

6 7 8.
Agefyears)

Fig.2. Weight of school children (boys and girls) in urban and rural area compared to Iowa Growth Std.
and Towa Malnutrition Borderline and Korean Growth Std.
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HEE REL BT ﬁﬁ%?u £%17.71. 2 kg, 19.
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Table 6. Frequency distribution (%) of hemoglobin
levels in children

Hemoglobin Seoul Kyunggi Kangwon

g/loml M F M F M F.
Deficient 10.0~10.90 0 0 22 0 24
Low 1L0~IL9 5 9 60 44 59 42

Acceptable =12.0 95 91 40 34 41 34

No. of Samples 29 11 20 20 20 20
Mean 13.3 13.1 12.9 12.4 12.4 12.8
S.D. 1.34 1.38 1.38 1.68 1.70 1.61

3. Mm% BE

HE= hemoglobin 3} hematocrit = WHO ¢] E#
{He} Wi Bz, AmREY %% Axstdrt
(Z 6. ‘

AL #iE BF RESY F45 hemoglobin FIEEE
13.341.34 g/100ml, LT RE-L 13.13+1.38g/100ml
ola, HEHE MRS BH £4% 12.941.38g/100ml,
12.4+1.68g/100 ml o], {LFGE wiRe B £%
12.471.70 g/100ml, 12.9+1.61g/100ml o] i}, 38
9] ZFi#5 hemoglobin FIEEE Fi =-F 12.0 g/100ml
LA kolgie, :

a8y o) £ElEY Am BEHE(2.02/100mbD4
SME 2h A ik RES A gdid Rl X
BH REGAA BFF 60%, XF 62%t EE

- 48%7} o]

REL BT/ 59%, ZF7t 67%7F Hslel At

V(E_ 6)

Hematocrit £58E % 7|4 »E=3s o], AL

Table 7. Frequency distribution (%) of hematocrit

levels in children

Hematocrit  Seoul Kyunggi Kangwon

% M F M F M F

Deficient<(30.0 0 0 10 0 0 11
Low 30.0~33.9 48 34 40 57 54 41
Acceptable

34.0~36.9 52 64 47 43 46 47

High  >>37.0 0 2 3 0 0 1

No. of Samples 29 11 20 20 20 20

Mean 33.5 34.1 33.4 331 331 32.9
S.D. 3.21 293 411 2.74 274 4.12
i BF REL &1 33.5+3.21%, HF REL 34,
12, 93%0] ¥}. R&iﬁ iRl BT REL 33.4+4.1
1903 F RE-L 33.142.74%0lw, OFRE: B

7 K% 33.142.749%, 32.9+4.12%0] ).

ICNND #] acceptable range §1 34. 0~36. 9 8} H.#&3s}
H Al REY BT 52%, P 66%7 HE
e B £ 58% 43%. LIREE B 47 46%,
Hewel £k (B2 D
4. Rp REZXFRI Kb creatinine
A ik BT RE

Urea nitrogen/creatinine H.+

Table 8. Urea nitrogen/creatinine (mg/mg) ratios in
the urine of children; distribution by locations

Seoul Kyunggi Kangwon

M F M F M F
No. of Samples 29 11 20 20 20 20

Mean 9.0 100 82 80 7.5 7.4
S.E. 0.52 0.34 0.35 0.84 0.64 0.68
S.D. 2.84 202 2.14 2.71 2.84 2.02

*Seoul (male) versus Kangwon (male): p<{0. 05 sig-
nijicant

*Seoul (female) versus Kangwon (female) p<0. 001
highly significant

*Seoul (male, female) verus Kyunggi(male, female):
not significant

*Kyunggi (male, female) versus Kangwon (male,
female): not sxg'mfxcant
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9.0012, XF REE 10.0c}gl00, HHmK BT
REL 82019, &F REL 80019l LEE RE
<+ B £F& 7.59 7.40] 5
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FEGES IEER B RENY %28 HEk)
falvh zEg Aes MREEME RES BT A
B ERO0<.05)7t dgdod, ¥FE £R: AR
H(p<0.00>e] glgick

olH ¥ FIEMERR Rot iy BBERE BiF
AR RESC}T #7 RES urea nitrogen/creatin-
ine [+ MoH Hiite=s BEHEY

v #
2 vheb WOES] fre EEe VY BERE Mt

Table 9. Standard biochemical values compared with

values obtained in the elementary school
children
Test  School children Standard References

Hemoglobin Seoul M: 13.3 12.1~13.6 ICNND
£/100ml F:13.1

Kyunggi M: 12.9
F: 12.4

Kangwon M: 12.4
F: 12,9

Hematocrit % Seoul M: 33.5 35.8~38.7 ICNND
F: 34.1 34.0~36.9 WHO(34)

M: 33.4
F: 33.1

Kangwon M: 33.1
F: 32.9

Kyunggi

Urea nitrogen/ Seoul M: 9.0 upper-income Arroyave

creatintine F:10.0 urban (1962)
(mg/mg)
Kyunggi M: 8.2 low-income
F: 80 rural:6. 3
Kangwon M: 7.5
F:7.4
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creatinine 7t BFEAA 0.0, XFHAA 10.00]¢
k. Arroyave (19620 BFBMES #h RES Kt
12.0 olglx, EFBE 7 RE-L 6.301givha 2
&, »

V& ]
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