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Ab

stract

This study was performed to estimate manganese intake and the major food source of manganese in Korean
adults. The 354 subjects aged over 20 years were measured anthropometrics and dietary intake using 24-hour
recall method. Daily intake and the major food sources of manganese were calculated using manganese database
of food composition tables in Korea, USA and Japan. The average age, height, weight and BMI were 54.6
years, 165.7 cm, 67.2 kg and 24.5 kg/mZ for men and 53.8 years, 153.7 cm, 59.1 kg and 24.9 kg/m2 for women,
respectively. The daily energy and manganese intake of men were significantly higher than those of women
(17409 kcal vs. 1432.6 kcal; p<0.001, 3.7 mg vs. 3.2 mg; p<0.01). However, daily manganese intake per 1000
kcal between men and women was not significantly different (2.2 mg/1000 kcal vs. 2.3 mg/1000 kcal). Daily
manganese intakes from each food group were 1.9 mg from cereals, 0.5 mg from vegetables, 0.4 mg from pulses
and 0.2 mg from seasonings. The 20 major food sources of dietary manganese were rice, soybean, sorghum,
Kimchi, tobu, wheat flour, red pepper powder, small red bean, glutinous millet, soybean paste, potato, Ramyeon,
green pepper, noodle, buckwheat Naengmyeon, soybean sprout, laver, watermelon, perilla seeds powder and
soy sauce. Manganese intake from these 20 foods was 74.0% of the total dietary manganese intake. In
conclusion, daily manganese intake of the subject was 3.4 mg (2.2 mg/1000 kcal) and met adequate intake
of manganese. The major food sources of manganese were cereals, pulses, and vegetables such as rice, soybean,

sorghum, Kimchi and tobu.
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Table 1. Distribution of the subjects according to sex and

age n (%)
ge (yrs) 20~49 50~64 > 65 Significance
Sex (n=132)  (n=134) (n=gg) “'&MHC
Male 54 (40.9) 54(40.0) 41 (47.1) X=1.2228
Female 78 (59.1) 81(60.0) 46 (52.9) (df=2)
Total 132 (100) 135(100) 87 (100) NsY

1 . o
"Not significance.
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Table 2. Anthropometric measurements of the subjects

Variables Male Female Total
(n=149) (n=205) (n=354)
Age (yrs) 54.6=13.9" 53.8%+128  542+133
Height {cm)™ 165.7+6.7 153.7+6.2 158.8+8.7
Weight (kg)*™* 67.2+94 59.1+11.3 62.6+11.2
BMI (kg/m*)? 245+3.0 249+4.0 247+36

“Mean = standard deviation.

2)Evoody mass index.

"*p<0.001; significance between male and female as determined
by Student’'s t-test.
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Table 3. Daily energy and manganese intake of the subjects
Variables Male (n=149) Female (n=205) Total (n=354)
Energy (kcal/day)™ 1740.9 +655.9” 1432.6 =648.0 1562.3 £ 668.0
Mn intake (pg/day)™ 3685.9+1603.4 3196.2+14375 3402.3+1526.7
Mn intake (ug/1000 keal/day) 2169.6 £629.3 2283.3+674.9 2235.5+657.6
9% adequate intake 105.3+45.8 1065+479 106.0+47.0
<Mn UL? 148 (99.33) 205 (100.00) 353 (99.72)
>Mn UL 1(0.67) 0(0.00) 10.28)
YMean + standard deviation. 2UL: tolerable upper intake level.
"p<0.01, "p<0.001; significance between male and female as determined by Student's t-test.
50~64A4), 654 o|Ake] A3 A1Aw} AlFE FAld AR olElHlo]| A5 FFole A7yt deshln Aatc) ghH
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Table 4. Daily food intake from each food group of the subjects (g/day)
Food group Male (n=149) Female (n=205) Total (n=354)
Cereals” 282.1+107.1" 251.6+=144.3 264.5+130.6
Potato and starches 28.81:69.8 39.9£80.1 35217760
Sugars and sweeteners 73193 6.1+94 66194
Pulses” 429+55.3 31.7+£480 364514
Nuts and seeds 34+99 19£74 25+86
Vegetables” 315.4+195.8 263.1+£185.3 285.1+£191.3
Fungi and mushrooms 21x78 3.0+94 2687
Fruits 115.0£275.2 158.0+t362.9 139.9£329.1
Meats™ 79.7+£132.8 47.0+72.3 60.81034
Eggs 10.8+22.3 10.3£20.0 106+20.9
Fish and shellfishes 66.8+102.1 57.81+855 61.6+92.8
Seaweeds 34+9.1 3.8x£10.1 36+97
Milks® 44.4+93.1 69.6+135.1 59.0+119.7
Qils and fat 54+73 54+74 54+74
Beverages” 183.8+14425 96.1£196.9 133.1£326.2
Seasoning 27151224 26.8+23.3 271x229
Total food” 1219.1£661.3 1071.3+597.8 11335+£628.7

YMean * standard deviation. “p<0.05, *p<0.01; significance between male and female as determined by Student’s t-test.

Table 5. Daily manganese intake from each food group of subjects (ug/day)
Food group Male (n=149) Female (n=205) Total (n=354)
Cereals’ 2097.8+814.8Y 1848.7+946.6 1953.6900.8
Potato and starches 59.7+146.6 82.8+170.6 73.1%£161.3
Sugars and sweeteners 13.0£108.2 0.1£0.3 55x70.3
Pulses” 442.4+854.1 284.2+406.0 350.8+638.1
Nuts and seeds” 63.5+206.4 24.8+91.6 41.1%1519
Vegetables 479.4+337.3 433.8+351.0 453.0=345.6
Fungi and mushrooms 183745 29.1+965 24.6+83.0
Fruits 79.61+343.0 96.7+255.5 89.5+295.2
Meats 60110 46171 52%90
Eggs 22+46 21x4.1 2143
Fish and shellfishes 60.3+133.2 77.1+£201.0 70.0+175.7
Seaweeds 56.0+183.6 36.71925 4490+1384
Milks 1.9+41 24+44 2+42
Oils and fat 0.0x£0.0 0.0+0.0 0.0x£0.0
Beverages 75.2%+180.6 55.7+183.4 63.9+182.2
Seasoning 229.8+197.3 216.81194.9 202.5+195.7

Table 6. Manganese intake from each food group per 1,000 kcal calorie intake of subjects

YMean # standard deviation. *p<0.05; significance between male and female as determined by Student’s t-test.

(1g/1000 kcal/day)

Food group Male (n=149) Female (n=205) Total (n=354)
Cereals 1260.7+37.8" 1325.0+507.3 12979+457.8
Potato and starches’ 37.8+£939 63.81455 529x126.9
Sugars and sweeteners 841706 0.0x0.1 36£459
Pulses 250.4+416.5 202.9+2975 222913528
Nuts and seeds 26.31+75.4 14.7+41.3 196 6+58.3
Vegetables 277.9+1834 305.9+214.7 2941+202.3
Fungi and mushrooms 11.2+444 20.0x659 16.3+579
Fruits 46.1 £207.1 67.61£180.4 5861+192.1
Meats 3.2£51 3.0+4.2 31+46
Eggs 1.2+t24 1.3+25 12x£25
Fish and shellfishes 38.7+98.3 55.7+146.5 48611286
Seaweeds 31.4£978 26.8+68.6 2871821
Milks* 1.0£2.0 1.5%2.7 1.3%x25
Qils and fat 0.0=0.0 0.0+0.0 0.0£0.0
Beverages 37.3£86.2 375%£123.8 37.4%+109.4
Seasoning 137.3£1185 156.9+129.9 14861254

UMean + standard deviation. “p<0.05; significance between male and female as determined by

Student’s t-test.



204 o] At Aalgiel w7t A Hvt 451
Table 7. Major food sources of manganese of the subjects
Food Manganese % of total Food Manganese Manganese
Rank Food source intake intake manganese Food source intake intake content
(g/day) (ug/day) intake (mg/day) (pg/day) (mg/100 g)
1 Rice 190.4 1330.6 406 (406) Green tea 216 16.6 770
2 Soybean 55 136.5 40 (446) Pepper 177.9 19.5 11.0
3 Sorghum 6.2 93.6 2.8 (474) Honey 42.3 34 8.2
4 Kimchi 76.2 91.4 2.7 (50.0)0 Red pepper powder 1650.8 74.2 45
5 Tobu 176 91.2 2.7 (52.7) Perilla seeds powder 866.4 275 3.3
6  Wheat flour 2.3 76.6 2.3 (65.0) Wheat flour 2309.2 76.6 3.3
7 Red pepper powder 1.7 74.2 2.2 (572) Sea lettuce 37.2 0.9 2.6
8 Small red bean 6.3 69.0 2.0 (69.2) Soybean 5505.9 1365 2.5
9  Glutinous millet 6.2 62.4 1.8 (61.0) Laver 1200.5 29.1 2.4
10  Soybean paste 6.2 55.7 16 (62.7) Red pepper, leaves 393.8 94 2.4
11  Potato 25.3 53.0 16 (64.2) Red pepper 535.4 12.8 2.4
12 Ramyeon 6.2 50.5 15 (65.7) Mustard 91.0 19 2.1
13 Green pepper 15.1 49.7 15 (67.2) Kiwi 1172.3 23.4 2.0
14  Noodle 7.3 48.2 1.4 (686) Chestnuts 431.4 77 1.8
15 Buckwheat Naengmyeon 4.1 45.3 3 (69.9) Peas 173.0 2.9 1.7
16  Soybean sprout 6.1 29.6 9 (70.8) Cereals 83.8 1.3 1.7
17 Laver 1.2 29.1 9 (716) Barley 2174.2 34.7 16
18 Watermelon 93.6 29.0 09 (725) Sesame 560.6 84 15
19  Perilla seeds powder 0.8 275 0.8 (73.3)  Sorghum 6242.6 93.6 15
20  Soy sauce 3.8 24.9 0.7 (74.0)  Jelly-fish 1129 15 14
0 WEF, SEFOIA AU FAANEARG f2 AFelE A& A0z vehyth w3 o] A5E BAZ 4
A =9kt Age FASNE W A, T ¥ 0EE F 92
33 Bek AL TR U A B 9T ATl AAT} Borm 30714 han] AEL Ba g AT
4] McLeod9} Robinson(12)& 3.7 mg, Patterson 5(13)-& 34 mgo2 vehdul(7). o] 7o v wd o YHE 3
1.6 mg/1000 kcal, Greger 5(14)= 2.8 mge| &} X153 D7k FQ FFAEL B ATAHE SARE AHE mg
th ofe} Zro] WAk Al =2 A4 Sl wt Ao]z} AA on, &9 2074 AES B w2k AFHES 1Y Wz
A ol PR IS ANFAAEANM B A g eke) T4%E FEFO M, old T o AEE B4
ol jgroc], AFAl Axkek AT AAE BV BT 2 oug guk w4 ARE TR B0 432 Dot
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= AL TR A A AEE Sl FFHT AR Ao seisiel A 100 g B AL B AFL A
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ayzke| M3
ZA AR 27 A FHFY ol g A3k Table 79 e of
Zoh 1Y 37 Ak Z1ed gk 20 9 AEE A dF
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oy 207FA Al ES Eaf A 4k AR k] 74%E A4 + 93 7 x ARR ezt 20*11 o] Ak A eldd 3547
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