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ABSTRACT Objective: Analysing micronutrients content in Beijing Fangzhuang Children’s whole blood, identifying the
influencing factors, and researching the prevention measures of Micronutrient deficiencies. Methiods: 1887 cases of peripheral blood of
healthy outpatient children from the Dongfang Hospital of Beijing University of Traditiondl Chinese Medicine from January 2011 to
December 2011 were collected. Whole blood contents of copper, zinc, calcium, maghesium and iron were examined using atomic
absorption spectroscopy. The comparative analysis of gender, age and season was also conducted. Results: there were no differences in
micronutrient content of whole blood among different genders (P> 0.05), but amnong different seasons; Copper and zinc content decreased
from April to June, calcium and magnesium content decreased from July to September, iron content decreased from October to December
(P<0.05). Whole blood content of zinc and iron showed difference amorig different age groups, the lowest being infant (P <<0.05). From
the 1887 cases of children, the most lacking elements were iron (38:8%), calcium (22.3%) and zinc (12.8%). Among different age groups,
the most zinc deficient age groups were 4-7 years old (17.0%)and 7-12 years old (21.5%). Among different age groups, the most iron
deficient age groups were less than a 1 year old (51.2%) and 1-3 years old (44.6%). Whole blood content of copper, zinc, calcium and
iron deficiency showed no difference among different'genders (P>0.05). There were different whole blood micronutrient deficiencies
among different seasons; from January to March, significant magnesium deficiency was shown; from April to June, significant copper
and zinc deficiency was shown; from October'to December, significant calcium and iron deficiency was shown (P<0.05). Conclusion:
Beijing Fangzhuang children had showed zinc, calcium and iron deficiency, and these deficiency of elements was evident in autumn,
winter and early spring. Infant mainly§howed iron deficiency, and preschool and school-age children mainly showed zinc deficiency. The
children of this region should strerigthen nutrition education and dietary guidance.
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122 £MHEERESERE SRBEFFIRMES ISR
O ERIARAE , T2 A LU B SR R S AR 4 11.8~39.3
wmol/L, %5 1.55~2.10 mmol/L, % 1.12~2.06 mmol/L, &k
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Table 1 Contents of whole blood micro nutrition of children in different gender, season, age

Ca[mmol/L] Mg[mmol/L] Fe[mmol/L]

Cu [umol/L]

Zn [pumol/L]

Male 21.70(16.60,27.20) 78.20(76.30,86.15)
Female 21.95(17.10,27.00) 78.05(76.10,87.03 )
P 0.770 0.680
1-3month 24.60(18.15, ,29.70) 90.60(78.90,100.10)
4-6month 21.20(15.20,,27.15)* 76.40(74.50,80.00 )*
7-9month 19.40( 16.40,24.30)* 77.90(76.50,79.60 )*4
10-12month 23.90(19.20, ,27.90)4*  78.30(76.70,91.03 )*4*
K-W statistics 80.25 276.81
P 0. 000 0.000
Infancy 21.40(18.25,26.08) 76.55(75.90,77.70)

Early childhood

Pre-school age

21.55(16.53,26.80)
22.40(17.50,27.60)

77.30(75.80,80.25)
78.80(76.53,89.38 )

School age 21.70(16.28,27.30) 79.30(76.50,93.63)®
Adolescence 20.40( 14.80,24.90 ) 79.60(76.80,92.10)®
K-W statistics 12.75 100.74

P 0.013 0.000

1.63(1.55,1.90)
1.64(1.55,1.90)
0.630
1.78(1.61, ,2.01)
1.70(1.55,1.89)*
1.57(1.55,1.64 )%~
1.68(1.54,1.92)**
146.56
0.000
1.62(1.54, ,1.95)
1.61(1.55,1.88)
1.66(1.55,1.92)
1.64(1.55,1.88)
1.61(1.56,1.85)
7.17
0.127

1.25(1.17,1.48)
1.25(1.17,1.49)
0.980
1.31(1.17,,1.51)
1.27(1.19,1.55)
120(1.16,1.26)*4
1.37(1.20,1.63 )*4°
178.15
0.000
1.25(1.16,1.47)
1.24(1.17,1.45)
1.27(1.18,1.51)
1.26(1.18,1.50)
1.23(1.17,1.44)
9.91
0.042

7.64(7.43,8.20)
7.64(7.42,8.30)
0.820
8.00(7.62, ,8.56)
7.57(7.39,8.27)*
7.59(7.42,7.84)*
7.51(7.41,8.72)*
91.37
0.000
7.51(7.37,7.87)
7.56(7.41,8.06)
7.66(7.43,8.32)*
7.73(7.46,8.42)®
7.76(7.48,8.35)®
32.90
0.000

H#:5 13 A, % P<0.05;5 4-6 A%, AP<0.05;5 79 ALt o P<0.05; 52 )LHALLE,aP<0.05; 54 JLEILLE:, bP< 0.05; 544 ATH

ks, cP<0.05,

Note: Compared with 1-3month, % P<0.05; Compared with 4-6month, A P<<0.05; Compared with 7-9month, @ P <<0.05; Compared with the infancy,

aP<<0.05; Compared with the early childhood, bP<<0.05; Compared with the preschool, cP<<0.05.
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Table 2 Comparison of whole blood micronutrient deficiency rate in different gender, season, age children

Cu deficiency rate( %)  Zn deficiency rate( %)

Ca deficiency rate(% ) Mg deficiency rate(%) Fe deficiency rate( % )

Male 2.86(32/1117) 13.43(150/1117)
Female 2.47(19/770) 11.82(91/770)
Xe 0.274 1.061
P 0.601 0.303
1-3 month 2.24(8/357) 8.68(31/357)
4-6 month 8.08(37/485) 23.30(113/485)
7-9 month 0.90(5/553) 12.12(67/553)
10-12 month 0.20(1/492) 6.10(30/492)
x? 63.537 73.489
P 0.000 0.000
Infancy 0(0/86) 0(0/86)
Early childhood 2.04(12/588) 0.17(1/588)
Pre-school age 2.37(16/676) 17.01(115/676)
School age 4.19(18/430) 21.50(102/430)
Adolescence 4.67(5/107) 9.54(23/107)
X2 8.836 160.900
P 0.065 0.000

21.04(235/1117) 0.98(11/1117) 38.05(425/1117)

24.03(185/770) 2.21(17/770) 39.87(307/770)
2.351 4.664 0.637
0.125 0.031 0.425
8.40(30/357) 2.52(9/357) 15.97(57/357)
24.33(118/485) 1.86(9/485) 44.12(217/485)
23.51(130/553) 1.63(9/553) 37.97(210/553)
28.86(142/492) 0.20( 1/492) 50.41(248/492)
53.705 8.683 113.676
0.000 0.034 0.000
26.74(23/86) 2.33(2/86) 51.16(44/86)
23.81(140/588) 1.70(10/588) 44.56(262/588)
20.86(141/676) 0.89(6/676) 37.28(252/676)
22.33(96/430) 2.09(9/430) 32.79(141/430)
18.69(20/107) 0.93(1/107) 30.84(33/107)
3.372 3.563 23.800
0.498 0.468 0.000
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