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Dietary intakes of Fe, Zn, Cu, Mn, Se, Mo, and Cr of Korean adult women

— Comparison between the data from analyzed and calculated -

Kyung-Hee Kim, Hyeon—Sook LimT
Department of Food and Nutrition, College of Human Ecology,
Chonnam National University, Gwangju 500—757, Korea

{Abstract) ~

The previous studies on the intake of trace elements performed in Korea were only concerned about
major elements like Fe, Zn or Cu, There is little data about the intake of minor elements like Mn, Se,
Mo or Cr, And most of the data were obtained by calculation using Food Composition Tables or by analysis
using atomic absorption spectrophotometers (AAS), The purpose of this study, therefore, was to evaluate
the dietary intake of seven trace elements, Fe, Zn, Cu, Mn, Se, Mo, and Cr of Korean adult women and
to compare the data between analyzed using ICP-MS (or ICP—-AES) and calculated by the CAN~Pro (or
Food Composition Table), A total of nineteen adult women participated voluntarily in this study and
collected one—tenth of the foods that they consumed for three consecutive days, Analyzed intake of Fe
of the subjects was 6,94 + 2,18 (calculated, 18,87 £ 4,50) mg/day, that of Ze was 9.35 I 4,95 (calculated,
8.35 + 2.87) mg/day, that of Cu was 1,18 + 0,26 (1,11 + 0,32) mg/day, that of Mn was 3.69 + 0,69
(2.83 + 1.68) mg/day, that of Se was 41,93 * 9.28 (calculated, 27.58 + 6,97) x g/day, that of Mo was
134,0 + 49.1 4 g/day, and that of Cr was 136.5 * 1479 1 g/day. The analyzed Fe intake of the subjects
did not meet Estimated Average Requirement (EAR) nor Recommended Intakes (RI) for Korean women
aged 2029 years old, However, the analyzed intakes of the other six elements, Zn, Cu, Mn, Se, Mo,
and Cr, seemed to meet each of the respective Rls, The analyzed Fe intake was significantly lower than
the calculated one, in fact by 2,72 times, however, the analyzed intakes of the other elements, Mn and
Se, were significantly higher and those of Zn and Cu were similar than each of the calculated ones, The

difference of the data between analyzed and calculated intakes indicates that it is necessary to set up

database on trace element contents of foods of the Food Composition Table and the CAN—Pro so as to
Q&we accuracy, /
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Table 1, Analytical conditions of ICP-MS for Zn, Cu, Mn, Cr, and Mo, and ICP-MS for Se, and ICP-AES for Fe

ICP-M$S ICP-AES
Variable

Zn, Cu, Mn, Cr, Mo Se Fe
Source Argon plasma (6000 K)
Mass resolution (amu) 0.3-3.0 0.9 -
RF" power (watts) 1100 1000 1200
RF generator frequency {MHz) 40.68 (Free—rjr?ﬁ(i)r?g type) 2712
Coolant gas flow rate (L/min) 18 15.0 14
Auxiliary gas flow rate (L/min) 1.0 0.85 1.2
Nebulizer gas flow rate (L/min) 1.1 0.92 -
Sample uptake rate (L/min) 1.0 1.0 1.2
Carrier gas flow rate (L/min) - - 08
Spectral range (nm) - - 259,940
Resolution (nm) - - 160-458

Y Radio f requency

ATl dAe] YutA 5/4JE Table 29} 25ttt ©f
HE-2 B 26.2 £ 5.0(22-38)A 0|3l AF2
+ 7.2 kgollom A% ]"_ 160.5 + 4.6 cm= $+=241
20t)] 5A39] BF Y (Korean Nutrition Society 2005)
2} ZARIE) AR A A 42 (body mass index; BMI)=
21,4 £ 2.6 kg/mf = %/ ol &35t o5 Y
3H4 QuiAERS. Bl Ed] FEE 128 + 1,0 g/dLolgl
3, BfuEAEEL= 38,5 £ 3.3%E B FA HFol &
staict #%7] @Yt ojety] EoF B3 42 1155 £
8.8 mmHg®} 70.1 + 9.7 mmHgZ AArolqich

Table 2, General Characteristics of the subjects

Variable Mean = SD
Age (yr) 262 £ 5.0
Weight (kg) 552 7.2
Height (cm) 1605 + 46
BMI" (kg/m) 24+ 26
Hemoglobin (g/dL) 128 £ 1.0
Hematocrit (%) 385 + 33
$BP? (mmHg) 1155 + 88
0BPY (mmHg) 701 + 97

) Body mass index
2 Systolic blood pressure

? Diastolic blood pressure
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Table 3, Dietary intakes of energy, protein, and trace elements of the subjects

Variable 5 Intake/day )
Calculated Analyzed

Calorie (kcal) 1889 =+ 404 -
Protein (g) 1028 + 255 -

Iron (mg) 18,87 = 450 6,94 + 218
Zinc (mg) 835 + 287 935 + 475
Copper (mg) 1.1 £ 032 118 £ 0.26
Manganese {mg) 283 + 168 369 + 069
Selenium (¢ g) 2758 + 6,97 4193 + 928
Chromium (z g) - 1365 * 1479
Molibdenum (z g) - 1340 + 491

Values are mean * standard deviation,

Y Calculated using CAN—Pro for Fe and Zn and using the Food Composition Table for Se, Cu,

2 Analyzed by ICP-MS for Zn, Cu, Mn, Se, Cr, and Mo and by ICP-AES for Fe.
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mg/day°] it} BAR= T2l 200 o499 A AR
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oAl Bl Al HO| AR HHFS 4.5 mgolA] 6.4
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1993) 71X 2, & A7 AR HFHHFE olgET w2
Holsink, olelel $47I%} ANA HAZS T 78
A A7} gt H(Son, Sung 1999) QI%ked] 0] AN E
2 A7t n7A R EAR7 A4 (5.5 mg vs 4.5
mg) Brf 3,

T2 S EXR= 118 1 0.26 mgo|l AFAE
¥(National Rural Living Science Institute, 2001)&
AR A= 111 £ 0,32 mg/day 2 A9 A4z}
Aol 3ket. ol AFIEE WEel 200f oiilel 72l B
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Nutrition Society 2005)-& AF8lsh= 4=50|%c} =<l
o IS 945 419 AT 2, SR AT o
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At wetd 2 Ao £ AASE P ZhEHTh
WOU ICP-AESE 92 gEn} o}, RN A&t
v 2 AR 9] A RTR= 247170 et Ao
7 U BT % AT, AAE R Fpe] A
He] AL AT 0,88 mg/day WA 1.2 mg/day (Son,
Sung 1999; Kim % 1999; Chyun, Choi 1996)0]¢j=n},
& ALY AL = o) ES STt o)t $HH 259
LA} v wEPE, 251212 1,16 mg (Schuhmacher
5 1993) 2 u]=0l19] 1,2 mg (Patterson 5 1984)3} $-As}
glom "= AJ019] 1.6 mg (Songchitsomboon 5 1998)0]
b ket 014} 1.9 mg (Gibson, Seythes 1982)] 13}
L e gojoltt
Y7t A3 ICP-MSE E4gt A= 3.69 + 0.69
mg/dayolglom, AlEHER(200)2 AL it
2.83 & 1,68 mg/dayo|Qlrt. gl YPAIF7 e (Korean
Nutrition Society 2005)°] H7tol| tiajAs 25z 0]
A= e, & A7 das 200 o9 S E
3.0 mg¥} AR £:E0)3lt}, FhRle) U7k Aol chst
A% Q7 AASE 43 3 BOh 5 1987)0] 9o
O A= 512 mgl 2 B B4R ofof ulg| Woth
2y oA Bad aE &, AueiIY] 3.1 mg
(Gibson, Scythes 1982) ¥ u]=r912] 3.0 mg (Patterson
T 1984)3} F= 2.8 mg(Greger 1990) Y o]Azt] AJ019]
1,5 mg (Gorelik 5 2003) Kt} =Qic}
£ A7 AdE 3% ICP-MSE 2431
241,93 £ 9,28 y g0| T A EAEF(200) 2 AALSE
A= 27.58 £ 6.97 mg/dayol Tt 47 AlAER] o
HIa] 3] A L H2 ARt Akl ARESE Hlo]EH)
oj2ofl el Fgell Wt A7} A= $USP) wEo)
obd7F AZPE:, B4R 3R skl FFFVIEY
Adls B3l 42 4 g (Korean Nutrition Society
2005)9F Zorovt PAEFERI 50 1 golle WA 7*] Sl
o}, §019) Al A3 Aol el waE FH A
e Aot 9=9 ArAne} vlus| £ o, £ A7)

] AdFHFE diEk S eI T W ﬂ%L—
& F2ofElol 491¢] 27.3 4 g (Klapec T 1998)0]%
&24Po}]), 32,6 + 6.6 1 g (Kadrabova 5 1998), g

Ql, 38 4 g (Oster, Prellwitz 1989), o}d=HEC]l 50 +
Aug (Murphy 5 2002), 91%9l, 61.9 4 g (Mahapatra
S 2000), BQ) 764 g (Chnstensen S 1988), U Ay}
Qe 13l g (Glbson, Scythes 1982)0]|ith.
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2 dtollA BAR|ef A HHES BT 3 vjEk
F718E 5508 o5& vlugt AAE Fig, 13+ 29ttt
A7 AL Rt WA U B E e HEEolglon
2.72W|2 27 ol Fo3t Zjoglet, ofd, e, Pt
2 A 25 BAXTE AN R #9ken) ofd
L129§0] QT el 1.06W2 AL TAgon webA
T2 gigle}, ke 130 ¥ AdelE-2 15289
Zolg BT f-o4do] Sttt 0|23t Aik= CAN-Pro
(Korean Nutrition Society 2003) Ei= AlZAEE
(National Rural Living Science Institute 2001) A}9]
AR vERE v 2719 dlo|guo] A AFH o]
WS ARt B8] AR A=, oA Asthi,
AAS F4X]€} ICP-AES #41%] Zlol| Ajo)7} Qlrfal 5=
B2 goz FE9f dlojeuo]Ad] Kot HoFt AaE
ol-g-aljoF g Hola} Ayzker), g o|<jof ofd, A,
Telot Rt AR 2 EAAE AR et =9kt
ol2igt A= glojeulo|Ao] ke ATt 9k 7HeAd
£ ABlET 3 E2)Edlat 282 4% CAN~Prott

AFdERel A=t etz ofof Hi Heo) 8,

26

250

Dietary Fe, Zn, Cu, Mn (mgfday)

Zni{mg)

Culmg)

Mnfmg}

[0 Analyzed @ Calculated |

Fig, 1, Comparison of the trace element intakes between analyzed and calculated data,

Values with different superscripts letters between analyzed and calculated are significantly

different at p ¢ 0.05 by Student t—test.
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Table 4, Nutrient density of trace elements of the diets consumed by the subjects

Intake/1,000 keal

Variable

Calculated” Analyzed?

Iron {mg) 10.06 + 1.60 3.81 £ 149
Zinc (mg) 436 + 096 507 + 265
Copper (mg) 059 £ 0.14 0.66 = 0.24
Manganese (mg) 156 + 0,96 2,02 £ 050
Selenium (z g) 1503 + 4.10 2231 + 1.64
Chromium (¢ g) - 83.68 + 1069
Molibdenum (z g) - 72.63 + 24.46

Values are mean =+ standard deviation,

D Calculated using CAN—Pro for Fe and Zn and using the Food Composition Table for Se, Cu, and Mn,
2 Analyzed by ICP-MS for Zn, Cu, Mn, Se, Cr, and Mo and by ICP—AES for Fe,
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Table 5, Pearson's correlation coefficients between dietary intakes of energy and protein and trace elements

from ICP-MS (or IC-AES)

Fe Zn Cu Mn Se Cr Mo
0.135 0.158 -0.134 0.175 0.955 -0.361 0.314
Energy
(0.697**) (0.795*) (0.599**) (—0.046) (0.241)
0.232 0.250 -0.224 0.409 1.000* ~0.472* 0.465*
Protein
(0.704*%) (0.869**) (0.515%) (-0.019) (0.331)

The values in the parenthesis are the correlation coefficients when using the calculated values of

trace mineral intakes,
*p 0,05 ** p <001
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