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Analysis of Manganese Contents in 30 Korean Common Foods
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Dept. of Human Nutrition and Food Science, Chungwoon University, Hongseong 350-701, Korea

Abstract

This study was conducted to analyze manganese contents of Korean common foods. Contents of manganese
in 30 foods were analyzed by ICP spectrometer. And daily manganese intake through 30 common foods was
calculated using analysis data of this study and daily food intakes cited from report on 1998 national health
and nutrition survey. The average manganese contents of foods analyzed were 949.6 ug for rice, 236.1 pg for
Korean chinese cabbage kimchi, 27.2 ug for citrus fruit, 2.6 1g for milk, 214.6 ng for radish root, 40.0 ug for
apple, 604 ug for persimmon, 13.9 ug for pork, 9.5 ug for beef, 638.3 ug for soybean curd, 184.0 pg for radish
kimchi, 56.0 ng for pear, 18.4 ug for beer, 11.3 pg for egg, 9.5 ng for carbonated beverage, 345.0 ng for bread,
50.7 g for soju, 270.3 ug for potato, 236.1 g for sweet potato, 91.2 ng for ramyeon, 32.5 g for onion, 68.0
ng for nabak kimchi, 538.2 ug for soybean sprout, 112.5 ng for welsh onion, 336.7 ng for rice cake, 589.9 ng
for Korean chinese cabbage, 430.4 Ng for somyeon, 144.3 ug for pumpkin, 3.0 ng for yoghurt, and 614.4 pg for
spinach per 100 g of each food. The daily manganese intake through 30 common foods of Koreans in 1998 was
3420.7 ng. Major sources of dietary manganese were rice, kimchi, and soybean curd. Especially, rice supplied
68.1% of total dietary manganese intake through 30 common foods. Further studies are required to establish

database and RDA of manganese.
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2714 & 97H(Mn; manganese)2 31 A W w2
A uF EEEe] 9l ot FH 3 3t A Fell Blaz] wol

gfrslo] A A= A A e 25%7F EA s, 2454
B7kE G FEHA derid). grhE 24 gA) ol
&, G thatel] eists B4 Jofiolch 7
+ metalloenzymesoll ¥ arginase, glutamine
synthetase, phosphoenol-pyruvate decarboxylase, super-
oxide dismutase £°] 2t} &l 2)e] proteoglycan 34
3} o] upet FA Aol 223 98 3= glycosyltrans-
ferase®} xylosyltransferasec Wzte] odokalelol w5 w17+
7o 2 v wEw QJekB). Eah 7 Fatsla 3
o FAARA A Aol 249 o] AT, ol
gt Azete] AR,

pil

e

wRle] 7b At AlF e Ao, O

[+]
A AR ke 7%l o2 QA wol tham AE L
2 248 07 AF £ BT §FL pAsgeh 2
FATE Sevet 4EAE Fo) B2 T ol E FU A
ek FolE AN B 5 glov], wrre) oJeuri cheket
AE F B doleulol s o] 7 2xbER 241 %
e Aoz sl
ME U wy

shol ABAEel 4

19989 5 R A7 AFEADANA BaR AF 29
ol 4] 7l eke] e 44 30917471 9] chal M Eg 4T
A Fom AR 071 AES % WFPA, F S

F, 5 A 2 Sx 2ol Aol B, 52, e, A,
A, AR, W, A5, 4zl 2t e, e, 2214,
g, o ¥ wS, F4, 3 9 FEE AgAdd
ASAZe| Tl U A7t EHat F4
T AE F50 dsl 4 A EE AakA 7ol aiel g4
A goll A 24bE-sle] ol F A E-S Al A7) R
*
gl

digestion system(Ethos touch control, Milestone Inc, Italy)
o2 Bgste] Ao g 9= = ICP spectrometer(Atom-
scan advantage axial sequential plasma spectrometer, Ther-
mo Jarrell Ash Co., USA)E o] &-3te] #7ke] A
AA Sk ARl AEE BE 7ITFES F7149) 28
w8l 7] 9 sl A Aol ML & Fepad AlE

0.4% EDTA &9, fre] Al Fal Aol At

2t ol Ak} 27 2 3 ol A H

q 471 AAR ol Abgstach

EAHEA
[ |

RE 2AgE AF ZEAXE A4l o, 1998
dx =2ul A7} defzal(7)elA] B vhin] AEL] A%
ekt ool o] Pt ek AR E o) 43te] W A
< AEsth

Zot o nE
ciad| AlFEo| LUzt etk
chin] AlE o2 97k gekg $43 A3 Table

154 2o}, 7FA1 5 100 gw 9 7F ghek2 22 949.6 pgol 2
2
A3} 40.0 ng, ¥ 604 ng, KA 771 139 ug, #3271 9.5 ng,
= 6383 ng, £ 1840 ug, #h 56.0 ug, W5 184 ug,
A=k 11.3 ug, BAHSE 95 pg, W 3450 ng, &5 50.7 ug, 3
2} 270.3 pg, FFRF 236.1 ng, #A 91.2 ug, %7 325 g,
2712 68.0 ng, 3+% 5382 ug, 3 1125 ug, ¥ 336.7 ug,
3= 5890 g, -4~ 4304 ng, T 1443 ug, L T-2E 30 ug,
A 22 & 6144 ngelddrh
Table 1914 B3 upe} o] $-ejutele] 791998+ =4}
-3

A chan] A1 E 30704 5 B4 H ) shgbAvt vl 24 stod
A5 7 e AES ASst T7hA B e 23
Fepo] AT Atk 7 F 574 AFL o BAARE
Q14 Az AR R 2 FF]
o}

slo] AAl 2 BA=
(2). o] ¢} zFo] FW) EA 77} H-F317] wE-oll vl=(8),
] 2(9), 5L 10)9] = BAxt g} v s B, 5] A5
AT A8 E 1125 pg/100 gol sl 2t 5o A5+ 18336
pg/100 g o2 163w ) =pol& Bz, AgAe] A £ o
= 614.4 pg/100 gel gl ot =4 A8 9528.7 ng/100 g

o

[y



1410

Table 1. Manganese contents in major consuming food

Mn content (pg/100 g)

Rank of di b ,
food intake Food items This study Korea” Usa? Japan” German
1 Rice, well polished 946.91£10.0 1000° 1088.1 740 677.2
2 Korean chinese cabbage kimchi 2361t 2.3 =9 - - -
3 Citrus fruit 272% 09 - - 30 192.2
4 Whole miltk 26t 04 - 4.1 3 9.2
) Radish, root 2146* 1.3 100° 66.7 64 804.8
6 Apple 400%x 2.2 - 22.7 27 195.8
7 Persimmon, hard 604+ 2.3 - - 84 158
8 Pork, loin 139+ 21 - 11.8 7 60.9
9 Beef. lean 95% 10 - 11.8 9 386
10 Soybean curd 6383+ 25 600 7235 3520 1733.2
11 Radish kimchi 184.0% 6.3 - - -
12 Pear 560+ 48 100° 60.0 28 251.5
13 Beer 184% 31 ~ 12.1 7 90.5
14 Egg 11.3% 03 - 24.1 21 110
15 Carbonated beverage 95t 19 - 35.1 2 -
16 Bread 345.0% 3.1 - 384.0 210 594.6
17 Soju 307 3.3 - - 99 -
18 Potato 270.3+12.7 200 218.8 210 4925
19 Sweet potato 236.1% 9.6 387000 560.3 270 522.6
20 Ramyeon 91.2% 6.1 - - 180 -
21 Onion 325 08 - 135.7 120 1098.1
22 Nabak kimchi 68.0% 3.1 - - - -
23 Soybean sprout 5382+t 84 - 5149 490 803.8
24 Welsh onion 1125+ 20 - 160.0 270 1833.6
25 Rice cake, theok 336.7+£13.7 - - 660 -
26 Korean chinese cabbage 5899+ 97 - 144.1 120 3279.7
27 Somyeon 43041136 - 1357.8 820 429
28 Pumpkin 1443+ 57 16000 149.0 160 633
29 Yoghurt 3.0 0.1 - 4.0 6 85
30 Spinach 6144+ 50 - 896.7 250 9528.7
.]))Data was cited from '98 national health and nutrition survey report, ministry of health and welfare, Korea.
;’)Data source is food composition table, national rural living science institute, RDA, Korea, 2001.
“Data source is USDA nutrient database for standard reference, Release 15, USA.
_“Data source is table of trace element contents in Japanese foodstuffs, Japan, 1993.
;’iData source is food composition and nutrition tables, German, 2000.
"No data.
*Data was cited from other references.

2% 155009 Afol 2 ndich o F A8 ol = o] Bl T Atgete] v az But ubiEl B8 Eaho] Alae] A3
o, vl 50) 29 QB AL8E 120 ng/100 g0 A v B AL 8 A AE7L %«%1—%1 o] Folzjof & Flog Y=t
= 32797 ng/100 g2 2 2734 2] o] & Hla, A54 9 Hl AIZS E5 abzb A2t
+ A& 28+ 250 ug/100 gol ARk H A} F= 95287 19989 = = 7} 939} 7oA BE tan] A
l.lg/IOO ge2 33108 2 xlo]E mlch Fo] A el whet 3k A AL A4S A3 Table 29}
EH2LE 3] Aol 53] Tzt 2A et gl 2ol 52 gk A8 EaAi 23303 nge A sl o,
=], o] = A Al Apo] o] el & 72 F57o] A FdA) W] 270 5] 1979 ug, & 199 ng, % 1.8 ug, &= 869 ng, ;\}4
= AR Abg e A FEl AR o2 HERL 160 ng, 2F 240 g, WA 2] 39 ng, 4127) 25 ng, F
Aoz Hejlch wil S 2 FRS HEALRQA 1551 ug, $712] 447 ng, W 131 ng, 45 4.1 pg, A 2.5
A AAG AR F ok 3 B ATE ZRE U, g el ew 21 ug, W 635 ug, 2% 8.7 g, A 446 ug,
A&, 59 Agste & Aol E Ho| 3 gl ok A A F T 383 ng, 2HH 144 g, %7 48 ng, A 9.2 ug,
Az Bbs 2383 s 7oA 3k doleluo) & FE 721 ng, 3 149 pg,  43.8 ng, ¥ 755 ng, T4
= A3 FEHE QA FE I AR 185 o] wA 51.2 pg, 34t 156 pg, LTEE 03 ug, A& B4+
2 oS = B g3 AAEe] glA Brh2). FEF Ale] ] 59.0 ug A #stgdc) ol9k 22 30717 vhim] AlEE 3
LIS AE3] =2o)atr] oG A v A FS] e, A A AHT 19 2 AF=S 34207 ugel et
2 B o] dfxjutc} 27 “H—r°ﬂ vhebdt A3t B S-2utete] A$ “UM P2 o] AA =] gIA] &
Axw], AR diolelmlo]| ~E FEZL A=A @ o Se|e} AbgS Ao w 7 A FH ke vl 55
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Rank of . Food intake' Mn intake” % of total Mn

food intake Food items (g/day) (ng/day) intake
1 Rice, well polished 246.1 2330.3 68.12
2 Korean chinese cabbage kimchi 83.8 197.9 5.79
3 Citrus fruit 73.1 199 0.58
4 Whole milk 71.0 18 0.05
5 Radish, root 405 86.9 2.54
6 Apple 40.1 16.0 0.47
7 Persimmon, hard 398 24.0 0.70
8 Pork, loin 217 39 0.11
9 Beef, lean 26.2 2.5 0.07
10 Soybean curd 24.3 155.1 453
11 Radish kimchi 24.3 44.7 1.31
12 Pear 234 13.1 0.38
13 Beer 224 4.1 0.12
14 Egg 219 2.5 0.07
15 Carbonated beverage 216 2.1 0.06
16 Bread 18.4 635 1.86
17 Soju 17.2 8.7 0.25
18 Potato 16.5 446 1.30
19 Sweet potato 16.2 38.3 1.12
20 Ramyeon 15.8 144 0.42
21 Onion 14.6 4.8 0.14
22 Nabak kimchi 13.6 9.2 0.27
23 Soybean sprout 134 721 211
24 Welsh onion 13.2 149 0.44
25 Rice cake 13.0 438 1.28
26 Korean chinese cabbage 12.8 755 2.21
27 Somyeon 11.9 51.2 1.50
28 Pumpkin 10.8 156 0.46
29 Yoghurt 105 0.3 0.01
30 Spinach 9.6 59.0 1.72
Total 993.7 3,420.7 100.00

i'Data was cited from '98 national health and nutrition survey report, ministry of health and welfare, Korea.
“Data was calculated from Mn database of this study and daily food intakes of '98 national health and nutrition survey report,

Korean ministry of health and welfare.
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o=t °4‘_17‘°ﬂ Al McLeodi} Robinson(12)2- 3.7 mg, Patterson
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A FAE wol vhA = AMEEF AAF2pEel A 7 A
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2] 1979 ug, & 199 ug, -5 1.8 ug, ¥ 86.9 ug, A= 160 ng,
7k 240 ug, A 27 3.9 ng, 4137] 2.5 ng, T 1551 pg,
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ug, 3 149 ug, § 43.8 ug, W3 755 ng, =5 51.2 ug, &4t
156 ug, 8725 03 ug, AlF2& S84 +=59.0 pg 433
gt ol et 22 30714 thawe] AlEE e A 1Y %
A F aF-E 34207 ngol sl vl 30714 thazn] Al Foll A 7FA]
100 g% 7k @Fo] w2 A EF 4, T AlEH, i E, F
B, =5, v H R, e F 20 H, e, FR1A], 39 5
ehd, B A, 2 6l 25 A, o & 9, | A 5]
,8_ []

ASE, RFEE, 4 ¢o)9rh 30747
1
(=

AFe A F el ot ¢ AHFE AR 9
3 Z

S

2
B
i
X
(U

)

> o
ofj
SN
=L

=

aLorr o>

o

o

o2 T

ook

~

.
2

2

o

K

i}

o
S
£
ol
r‘!l
s
i
)
2
Hr
o 7

—r

BB w3 2R w A FH, e 20 7R}
ot 7k 2, Abst, w6b 5 el e, Bl R, A% ok,
L HA 7], Har], Al gald e $f Q72 E
ol9leh. 307k A1E 2 19 100 pg o] Abe] w7hg w7 st
whel AlEL 8 wEzlA], T3 3
74x] than] AlES B

of kel F8 F914

L2 vepglch

)

of

1. The Korean Nutrition Society. 2000. The Korean Recom-~
mended Dietary Allowance. Tth revision. Chungang Mun-
wha, Seoul.

2. National Rural Living Science Institute, RDA. 2001. Food
Composition Table. 6th revision. Sanglocksa, Seoul.

3. Korea Health Industry Development Institute. 2000. Database
of Nutrient Analysis Data in Food. Ministry of Health and
Welfare, Seoul.

4. Barceloux DG. 1999. Manganese. J Toxicol Clin Toxicol 37:
293~307.

3. Brock AA, Champman SA, Ulman EA, Wu G. 1994. Dietary
manganese deficiency decreases rat hepatic arginase ac-
tivity. J Nutr 124: 340-344.

6. Malecki EA, Huttner DL, Greger JL. 1994. Manganese status,
gut endogenous losses of manganese, and antioxidant en-
zyme activity in rats fed varying levels of manganese and
fat. Biol Trace Elem Res 42: 17-29.

7. Ministry of Health and Welfare. 1999. Report on 1998 Na-
tional Health and Nutrition Survey. Ministry of Health and
Welfare, Seoul. p 81.

8. USDA. 2003. USDA Nutrient Database for Standard Ref-
erence. Release 15. USDA, USA.

9. MiARE R, 1993 ERMELRFEX F UK, HH.



=

ol AEAHE F 30

. Souct SW, Fachmann W, Kraut H. 2000. Food Composition

and Nutrients Tables. Medpharm Scientific Publishers,
Stuttgart.

. Sung CJ, Yoon YH. 2000. The study of Zn, Cu, Mn, Ni

contents of serum, hair, nail and urine for female college
students. J Korean Soc Food Sci Nutr 29: 99-105.

. McLeod BE, Robinson ME. 1972. Metabolic balance of

manganese in young women. Br J Nutr 27: 221-232.

. Patterson KY, Holbrook JT, Bodner JE, Kelsay JL, Smith

JC Jr, Veillon C. 1984. Zinc, copper, and manganese intake
and balance for adults consuming self-selected diets. Am
J Clin Nutr 40: 1397-1403.

=

&

F g B e 2

14.

15.

16.

17.

A1
A

1413

el

Greger JL, Davis CD, Suttie JW, Lyle BJ. 1990. Intake,
serum concentrations, and urinary excretion of manganese
by adult males. Am J Clin Nutr 51: 457-461.
Freeland-Greves J. 1394. Derivation of manganese estimated
safe and adequate daily dietary intakes. In Fisk Assessment
of Essential Elements. Mertz W, Abernathy CO, Olin SS,
eds. ILSI Press, Washington, DC. p 237-252.

Gibson RS. 1994. Content and biocavailability of trace ele-
ments in vegetarian diets. Am J Clin Nutr 59: 12235-12325.
Ministry of Health and Welfare. 2002. Report on 2001
National Health and Nutrition Survey. Ministry of Health
and Welfare, Seoul. p 290.

(20034 74 169 A< 20034 109 4 A=)



