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Abstract

To construct a nutrient database that provides the mineral and ash compositions of commercial beverages, the mineral
and ash contents in 24 kinds of commercial beverages were determined. The contents of Na, Ca, K, P, Mg, Fe,
Mn, Zn, Cu and Cr were analyzed using inductively coupled plasma (ICP) optical emission spectrometry, whereas
the contents of Se, I and Mo were analyzed using ICP mass spectrometry. The reliabilities of the analytical methods
in the analyses of minerals and ash were confirmed using a control chart. The ash content of beverages was 0.08-1.71
g/100 g, exhibiting the highest ash content of green tea latte. The Na content of beverages differed considerably
in the range of 2.16-141.03 mg/100 g, with yam tea and americano exhibiting the significantly highest and lowest
amounts of Na, respectively. The lowest and highest values of the other minerals in the beverages were 2.98-130.49
mg Ca/100 g, 17.75-272.89 mg K/100 g, 1.86-76.27 mg P/100 g and 0.75-27.43 mg Mg/100 g. The micromineral
content showed a wide range, with the highest content in yam tea (3.20 pg Se/100 g), dalgona coffee (3.50 pg
Mo/100 g), vanilla milk shake (21.00 pg 1/100 g), and green tea latte (11.95 pg Cr/100 g). This study revealed
reliable mineral contents in commercial beverages for use in nutritional information and food composition databases.

Keywords : beverage, mineral, ash, database
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microwave =270 Y& thS 2L 4.5 mLe} 25%
TMAH (tetramethyl ammounium hydroxide) 1 mLE 4
785 2L 90Tof|A 3ATE Bt HA]E & 24> 50 mL
2 -83IHHFDA Elementary Analysis Manual, 2017). ©]
o) 95| BofsIA] Ok YA} ot S A9 3,000 pm
o4 153 B ARIstel A4S AHBIAT. B8
ARG AGT 3]45] Na, K, Ca, P, Mg, Fe, Zn, Cu,

Table 1. Ash contents in 24 kinds of commercial beverages

Samples (number) Ash content (g/100 g)”

Americano (6) 0.15+£0.01°
Cappuccino (6) 1.0440.02°
Cafe mocha (6) 1.34+0.01°
Dalgona coffee (6) 0.67+0.00"
Cafe latte (6) 0.67+0.01"
Vanilla latte (6) 0.69+0.01"
Green tea latte (6) 1.71+0.06*
Caramel macchiato (6) 1.29+0.04¢
Vanilla milk shake (6) 0.59+0.01"
Almond milk (1) 0.55+0.01%
Fresh strawberry milk (6) 1.39+£0.02°
Taro milk tea (6) 0.52+0.03"
Black milk tea (6) 0.38+0.03'
Brown sugar milk tea (6) 0.78+0.03¢
Chocolate milk tea (6) 0.89+0.08"
Detox juice (6) 0.33+0.01™
Carrot juice (6) 0.27+0.01"
Noni juice (1) 0.62:£0.03'
Apple carrot juice (6) 0.32+0.04™
Strawberry banana juice (6) 0.53+0.04
Mango banana juice (6) 0.34+0.00™
Sweet pumpkin sikhye (1) 0.124+0.00%®
Yam tea (1) 0.6120.03'
Burdock tea (1) 0.08+0.00°

DAIl values are expressed as the meantSD of triplicate determinations.
*PMeans with different superscripts are significantly different by a
Duncan’s range test at p<0.05.

Mn 9 Cr& ICP-OES(Optima 7000DV, Perkin-Elmer,
Shelton, CT, USA)Z, 1811 Mo, I ¥ Se& ICP-MS
(NexION300D, Perkin-Elmer)Z HA5}¥ oM, 11 AL
Table 29} 2} 57149] B BAS gisto] 21z19] 571
standard(=99.0%, AccuStandard Inc. New Haven, CT,
USA)+= 2% ZAto 7 SlAsl 0.1, 1, 5, 10, 50, 100 mg/kg
o e Baslo] A A4, L Mo, Se 1-50
hgke®] SEONA AFHE 2psto] 7k Aol 7714 o
2 stk
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Table 2. ICP-OES and ICP-MS conditions for the determination of minerals

ICP-OES ICP-MS
Description
Na, K, Ca, P, Mg, Fe, Zn, Cu, Mn, Cr Se, Mo, 1
Gas Argon
Wavelength (nm) 213-767
Nebulizer gas flow (L/min) 0.6 0.93
Plasma gas flow (L/min) 15 20
Auxiliary gas flow (L/min) 0.2 1.2
RF power (watts) 1,500 1,500
Viewing distance 15.0 -

Plasma view type Radial
Spray chamber type

Nebulizer

Axial -

Cyclonic chamber

Peek Mira mist Nebulizer -
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Fig. 1. Quality control charts of 13 minerals and ash analysis using an infant formular.

mean+2D, upper control line; mean-2D, lower control line; mean+3D, upper action line; and mean-3D, lower action line.
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Table 3. The LOD and LOQ of minerals, and accuracy of mineral contents for SRM 1869 (Infant/Adult Nutritional Formula II)

Component LOD ) LOQ ) Reference \;)alue Analysis V%lue Recg)very RDSDS)
(ng/100 g) (ng/100 g) (mg/kg) (mg/kg) (7o) (%0)
Na 2.84 9.47 1,877+53 1,860.07+26.85 99.1£1.4 1.4
Ca 2.63 8.77 4,560+130 4,641.41+62.72 101.8+1.4 1.4
K 1.43 4.75 7,560+110 7,554.27+43.09 99.9+0.6 0.6
1.01 3.35 4,186+57 4,235.11+4.74 101.2+0.1 0.1
Mg 3.36 1.12 947+10 942.89+3.98 99.6+0.4 0.4
Fe 0.30 1.00 164.7+3.7 166.33£1.25 101.0+0.8 0.8
Mn 0.12 0.39 46.0+1.6 44.93+0.34 97.7+0.7 0.8
Zn 0.35 1.16 144.0+£3.2 142.25+1.50 98.8+1.0 1.1
Cu 0.37 1.24 19.00+0.38 4.93+0.02 101.0+0.4 0.4
Se 0.20 0.67 0.806+0.083 0.85+0.02 105.0£2.3 22
Mo 0.06 0.20 1.612+0.047 1.64+0.01 101.5+0.7 0.7
I 0.01 0.02 1.28+0.15 1.31£0.01 102.2+1.0 1.0
Cr 0.52 1.74 0.859+0.066 0.86+0.03 100.4+3.4 34

YLOD, limit of detection.
PLOQ, limit of quantitation.

JReference value indicates the mineral contents of SRM 1869 provided by NIST as the certificate value.

“The values are meantSD of 3 replications.
JRSD, relative standard deviation.

Lol o7 7 =2 130.49+2.11 mg/100 go Z SHFe
VER]QT, 7H}HAul|oFE 101.7549.65 mg/100 g, HhdEt
I Ao] 3 98.18+1.00 mg/100 gO & So]H o g =0 k&
dhgs UERRIH. 59] ol 2ERAE, 7 e &
=52l 7iepdn}7|olE, videpdaAlo|aolA =2 Z+ o=
2 HYS & 4 Ak 28T FYxK2.98+0.14 mg/100
g), T HAE|(3.53+0.07 mg/100 g), obH|2]7He(5.11+0.54
mg/100 g) D uExK6.91+0.30 mg/100 g)o|A J-o]& o= 7}
ko Zhe SRS HYth % ARAA AXT $I3}
W Z 3ol 255.96 mg/100 gol2k= X il(Hwang 5,
2019)} B4 >J2} Y L THo] 2.98+0.14 mg/100
go 2 i 2 £XE Hl=t, ol $9Z 9H Ax ¥
S50k IS B9l YYIEC] 5550 Zw TolA 2
Aol Hel o= et 2T IAHEARE 9 7]e 7}
SAEY o AR Zdee B F4do] F3isto] Zdwe
AFHE Tk Uk QL 19-644] AR Hde] 2 A
AT dH 242 800 mg/day, 700 mg/day 2 (Hwang 5,
2019), SEF F 7P 2 gl =2 oFEES-R 100 g2
AFsH 17% F=9] Z 33°] 7FsEE & 5 Atk

24% ST U ZF TR 17.75-272.89 mg/100 gO& 13
T F71A F 7P Eol TaEo] dglom, A= 7] Z4E

0|

SF Alo7t IA| Uept. % 100 g3 ZZSHUAE oA
QoMo g FPY =2 272.8942.91 mg?] ZEo| FGE O
o, JEl2hE 202.62421.63 mg D FHHEHE] 196.77+2.90
mgO & {OH O =2 AF FFS YRt vhd, &
gz}, @sErAE oA 17.75-26.97 mg/100 gO 2 -9l 0
27 32 4F TS e ZE2 AN S 2w
HiAS A AAL S YERZENaK)] v Eo| 7Hast
H 2 Z ajAsko] ghastal, ol ZH4e] R HETh=
UEFI ZF9] vlgo] Y}t Wei/do] B ErH(Institute of
Medicine, 1997; Stamler®} Cirillo, 1997). &3t YEE/ZSE
H]- &S 10] 7lrto] W v YO o) 7fAof g3t o]
Zk= B 31(Morris?} Sebastian, 1995)2} H| WA, S7F9]
UES/ZE H&S AXRIEE tiRE2o] A=A 1 v]gte]
o UEF/ZE HlES B v, upxle] HLoj= UES
/ZFE H8o] 1.82 ¥|1d w2 202 Yeh nito] thEf
AFE F97t dgsiokal deE Q.

2g20] o] FEES 1.86-76.27 mg/100 go]TL, IE 100
g F HrdetdaAo|Z7t fod o R MY w2 76.27+2.97
mg?] Q1 TS Holl, Fhu|ehy] 73.34+1.29 mg, ST
B 71.2240.33 mgl & FoJHOoF =2 9l FS UE]
t}. ¥ 9-03x}(1.86+0.09 mg/100 g), THEEFA]E](2.42+0.07
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Table 4. Macromineral contents in commercial beverages

Content (mg/100 g)”

Samples (number)

Na K P Mg
Americano (6) 2.160.09 5.1140.54™ 60.50£1.213 4.00£0.31™ 5.10+0.16*
Cappuccino (6) 33.48+2.78° 78.13+6.28° 142.72+11.46" 57.68+4.63" 10.16+0.93"
Cafe mocha (6) 29.27+1.29° 91.00+6.95¢ 121.215.38¢ 66.762.66% 9.1140.45¢"
Dalgona coffee (6) 49.50+0.79° 91.11+43.68¢ 178.42+0.81% 69.88+1.93>¢ 12.64+0.19°
Cafe latte (6) 29.83+0.08° 90.53+0.44" 196.77+2.90™ 73.34+1.29% 13.96+0.10°
Vanilla latte (6) 34.48+0.50° 90.39+1.30° 186.8441.00 70.93+1.23%¢ 12.3240.16°
Green tea latte (6) 29.004+3.23¢ 79.18+7.77 202.62421.63°  64.56+6.01° 17.82+1.88°
Caramel macchiato (6) 28.51+£2.38° 101.75+9.65° 176.65+14.71% 69.06+4.75% 12.25+0.38°
Vanilla milk shake (6) 50.76+0.33¢ 98.18+1.00™ 113.65+0.62¢ 76.27£2.97* 9.23+0.18¢"
Almond milk (1) 56.590.84° 130.49+2.11° 64.71£0.99 11.73£0.174 6.66+0.06
Fresh strawberry milk (6) 22.62+1.82" 70.61+6.52" 99.55+8.53" 50.54+5.31¢ 7.7240.66'
Taro milk tea (6) 17.51+0.448 29.97+0.99' 98.62+1.25" 55.19+0.56 0.75+0.02"
Black milk tea (6) 14.55£0.01" 31.60+0.31° 81.96+0.33' 35.81+0.26" 4.0240.15!
Brown sugar milk tea (6) 55.18+0.62° 92.80:£0.49% 143.56+1.24 71.2240.33% 10.48+0.05°
Chocolate milk tea (6) 11.79+0.08' 11.31£0.22™ 272.894+2.91° 69.40:£0.39>¢ 22.54+0.32°
Detox juice (6) 10.55+0.37" 12.38+0.57% 148.3240.44 13.60+0.49" 8.81+0.05"
Carrot juice (6) 29.16+0.42° 15.70£0.32 93.61£0.73" 11.790.09 5.04+0.05
Noni juice (1) 17.62+0.428 51.62+1.218 174.3542.22° 8.99+0.14 27.43+0.31°
Apple carrot juice (6) 14.66+0.22" 8.25+0.02™ 82.12+0.59' 8.69+0.12! 3.84+0.02'
Strawberry banana juice (6) 13.87+0.12" 40.34+0.44" 148.52+0.49" 36.86+0.48" 12.27+0.12°
Mango banana juice (6) 14.60+0.27" 20.37+0.12 121.81+0.85¢ 20.86+0.28 9.91+0.19%
Sweet pumpkin sikhye (1) 5.55+0.28" 3.53+0.07™ 26.97+0.49% 2.42+0.07™ 1.58+0.06™
Yam tea (1) 141.03+0.64° 6.91+0.30™™ 78.20+2.48 27.14£1.011 2.19+0.07™
Burdock tea (1) 8.70+0.01/ 2.98+0.14™ 17.75+0.83% 1.86:0.09™ 1.60+0.08™

DAl values are expressed as the meantSD of triplicate determinations.

*"Means with different superscripts are significantly different by a Duncan’s range test at p<0.05.

mg/100 g), P E]7}=(4.00+0.31 mg/100 gy= Q-9 oz
7P 22 9l FRRE UEGT 2FEEEY 9 5ol
2249 mg/Lolgi= B I(Kim 5, 2012)¢} v]wd 0 2=
Y E] oA 69.40+0.39 mg/100 gO & T % o] 3RS 1}
ERAES & & St At Q19 AFHZ] B 1Y o
7P ol&-E0] =of Q19 AT et 5YsH d &
7} 800 mg/day, 700 mg/day= A5t k. I S-jukEt

919 9 MAFS 19 600-1.500 mgO= T4 HFFo
ulsh ot e 1115 HEES Holw 9irk. SRR F
° 243} 919 o] 091-1.59) NS WYY FE0E
FREl0] UL, =LFAAA 574, OFRESROA 11.12
of vl ol vls) 219 Fgo] B ekt 5 Qo]
TR HHE A 24 £U2 1A S 9, E, e, of
A9 FHolE FFL vHL AOT HI(Hack 5, 1988;
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Kirchessner 5, 1978)=]1 §louz olv} Zts 359 A7}
2 ols &7l tish AuAEeA Aekt FE7F A2

ot loal T

S 379 uld¢s TS 0.75-27.43 mg/100 gO & ThF
714 5 7P 32 s Ut 15 100 g &
YFAs fYH0E 7P &2
SRS Ho Y, 2ZUTE]E 22.54+0.32 mgQ] 5-oF 0
2 =2 vl FFE UERST
QojHo g 7P LR (.75£0.02 mg/100 g0 vk vl RS
Ho |1, Th5HEkAlE] 1.58+0.06 mg/100 g 2 2932} 1.60+0.08
mg/100 gO 2 fojFo g 2 ulys s HERAIH:

uh

T

AARALRESA] A28 Aos (2021)

27.43+0.31 mg] vFIvl%

Table 5. Micromineral contents in commercial beverages

El= T Eo]A

ES AvSEF S 7HEE, SaiF ), shdetehd), 71

FA L, 7HR7E e, R olEE HE 3

Sof ]3] UES,
2 %7 ket v, opfelrhis U
aSEEOR P SEEEE

2, SRl

A =
;1’_:']_—-5_, 7E]—H9 (1)_].,

njepEy| g SekS

= "mo=&

O X%

ST
F5S SRlsth
A3 A3} Table 5
9} Zro], WA L7879 A =S 0.00-1,732.60 pg/100 g2
2 25 57| vt F=F Jolg Btk ST, 7t
o], vpdepdAe]3, el2dTE,
£ Ho] Tp=IA] Yok,
ng/100 g9 FolHo g 7P =2

Hhy 224l

U -2 A=

s e SRR

A =
s, AE

T8 5 FGAlA
e} 1,732.60435.29
d e Hylom, Yy

Samples (number)

Content (ug/100 g)"

Fe Mn Zn Cu

Americano (6) 36.17+2.95¢ 24.53£0.36M 17.92+1.46" 12.53+0.78"
Cappuccino (6) 10.74+1.35" 21.03+2.344™ 118.17+9.51° 3.02+0.50
Cafe mocha (6) 70.29+9.96™" 817.21+24.66" 168.16+7.87° 2.67+0.134
Dalgona coffee (6) ND? 26.30+0.32% 311.36£15.52° 15.9122.10%"
Cafe latte (6) 0.00+0.00" 29.03+0.76" 321.62+5.91° 12.06+0.99"
Vanilla latte (6) 59.39+2.80'%" 28.96+0.60" 290.20::4.76" 12.02:£0.94"
Green tea latte (6) 839.54:£206.69° 110.13+13.88" 171.64+18.12° 54.71+5.90
Caramel macchiato (6) 22.23+1.84" 3.82+0.19™ 163.13+13.59° 4.76+0.42
Vanilla milk shake (6) ND ND 318.21£7.34° 26.69+2.63%
Almond milk (1) 121.14+6.18°" 58.65+1.48" 65.78+1.32" 21.93+0.79"
Fresh strawberry milk (6) 68.64+5.941" 66.06+6.65%" 95.89+8.22¢ 4.43+0.42¢
Taro milk tea (6) ND ND 33.01%1.79' 17.50+2.018
Black milk tea (6) ND 104.36x1.141 82.65+12.40¢" 16.47+0.26%"
Brown sugar milk tea (6) 187.92424.21° 14.28+0.73"™ 286.66+5.77° 17.62+0.67¢
Chocolate milk tea (6) 1,732.60+35.29° 215.19+8.61° 284.35+3.65 181.49+2.09°
Detox juice (6) 55.16+8.02%" 71.62+0.428 87.29+10.17¢ 39.44+4.40°
Carrot juice (6) 114.36:21.26" 54.24+4.56' 88.3145.63¢" 29.71+4.89¢
Noni juice (1) 1,395.02+15.36° 455.24+9.52° ND ND
Apple carrot juice (6) 79.41+0.58"" 34.7241.03 8.32+1.99 15.86+0.71¢"
Strawberry banana juice (6) 172.26+6.61° 177.32+2.91° 166.75+5.77° 23 47+2.34°
Mango banana juice (6) 34.08+4.25%" 113.74+0.55 137.50+12.25" 43.68+3.79°
Sweet pumpkin sikhye (1) 46.49+1.55%" 10.17£0.08™ ND 3.65+0.12
Yam tea (1) 530.45+14.26" 11.48+£0.25™ 356.52+11.43 1.27+0.02¢
Burdock tea (1) ND 193.06+6.58" 1,207.67+48.35° 41.00+2.28°
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(continued)
Samples (number) Content (ug/100 )"

Se Mo I Cr
Americano (6) ND? 0.3240.02° 0.32+0.037™ ND
Cappuccino (6) 5.63+0.02° 1.93+0.01" 14.44+0.30" 5.360.408
Cafe mocha (6) 4.87+0.01° 2.2440.01° 16.08+0.28° 7.11+0.32%
Dalgona coffee (6) 5.60+0.61¢ 3.50+0.08° 18.39+0.42" ND
Cafe latte (6) 3.82+0.63" 3.17+0.07° 17.88+0.67° ND
Vanilla latte (6) 3.90+0.08" 3.24+0.04° 18.73+0.27° ND
Green tea latte (6) 4.84+0.03° 2.13+0.01¢ 17.01+0.14¢ 11.95+0.92°
Caramel macchiato (6) 8.43+0.03° 2.360.01° 14.13+0.07° 8.86+0.74°
Vanilla milk shake (6) 6.22+0.23° 3.42+0.16° 21.00£0.28° ND
Almond milk (1) 0.80-£0.16" 0.82+0.03™ 1.11£0.30™ ND
Fresh strawberry milk (6) 4.83+0.02° 2.63+0.01¢ 12.39+0.19¢ 7.28+0.62°
Taro milk tea (6) ND 0.340.02° 6.69+0.41' 1.11+0.14'
Black milk tea (6) 0.12+0.02! 0.010.00° 2.5620.19' ND
Brown sugar milk tea (6) 3.95+0.66" 2.7440.14° 2.64+0.18" 1.8620.15"
Chocolate milk tea (6) 1.21+0.22" 1.78+0.06' 11.45+0.88" 4.97+0.38¢
Detox juice (6) 0.29+0.08' 1.8740.08" 0.15+0.05" ND
Carrot juice (6) 0.25+0.04' 0.43+0.04° ND 9.85+0.07°
Noni juice (1) 5.44+0.27 1.58+0.08' 3.93+0.03 6.38+1.22"
Apple carrot juice (6) ND 0.97+0.02' ND ND
Strawberry banana juice (6) ND 3.24+0.07° ND 6.45+0.43°"
Mango banana juice (6) 1.06+0.12" 2.0840.058 2.62+0.26' ND
Sweet pumpkin sikhye (1) 2.55+0.092 0.630.00" 0.63+0.02™ 1.8240.06"
Yam tea (1) 13.20+0.42° 1.45+0.01 4.89+0.16 1.710.06"
Burdock tea (1) 5.49+0.26° ND 0.57+0.02™ 1.33+0.06"

YAIl values are expressed as the meantSD of triplicate determinations.

, not detected.

“IMeans with different superscripts are significantly different by a Duncan’s range test at p<0.05.

F2 1,395.02+15.36 ug/100 g, “IHE]ZHE 839.54+206.69
ng/100 g AE Foldog 2 A g Yehfoltt. &
et 19-494] 4219 F 19 AFAIFFE 99 242 10
mg, 14 mg© Z(Hwang 5, 2019), 24% S5F+ 1Y &
F|goll HlshAl & o] ofF R HAZ & 4 ASITh

L= 59 U7 T 0.00-817.21 pg/100 gO 2, 1 % v}
detdaAlol=, ez U HE, 7lpdnl]otEs Yto] ot
w|Z] Qkorom, i FhE|Tlol|A] 817.21424.66 ng/100 g©

2 gojHow Fhg B Wk S LrehHQLEL, 455,24+
9.52 ng/100 g 9 2ZAYTE] 215.19+8.61 pg/100 oA
SO0 e W ke LRIt WKk TRt A%
o heElof Qlout, Alo]z A W] 1-3% vt B4
3, 419 A9 §4E W BARE 3% W (Mena
1981), T YRk Ho| F45 olAsin, 24, ol B3
22 57129 7o) 443 A] W] A ol8BolE ke
o4 % glckSandstiom 5, 1987)1 LA Ik 53] 92
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Ut Ao gt Wzt gl dist st Asrt REgt
ooz, Algt =R W3t geol| tigt FH Algolgh=
ZHoA 997t Qlekar AZhE] Qict.

T18]7 24%0] SR= 2 SoJol|A] 1,207.67+48.35 pg/100
g9 FoHoE 71 2 ol TFS UEL, =YF
2, goEalg oA ofd FHgol AEE A gL, ofHE]
7He, SESA, SIS W ARG A0A = 8.32-17.92
ng/100 g9 HoJ2 02 of whe ofed §lRkg, 1 9] SEF
M 33.01-356.52 pg/100 g9] R ot TS UErid
o} 19494 431 H1H9] ofd 1Y AFAEHFS 22} 10 mg
2 8 mgO Z(Hwang S, 2019), 24% Sa5% 1Y T
gol| HaA] ot TRl Wi FeE & 4 UGt

279 Y T ZZSUIE AR 181.49+2.09
ng/100 g9 |JH0 2 71t =2 7S B, LUFA, uf
2}, @5EAlE, TR, FH R ZhEEalr]obE, A7)
S-frolA -2 ko] 0.00-4.76 ug/100 g Ao ® B
2 ZHe YRR, 1 9] SR EAE 12.02-43.68 pg/100
go & Fe] o] o) A haHS RISkt vt
2t 442l Je 9] Ejo] AHHTL 1Y 0.8 mgO =, 24%
SEFE 1Y WA vIshA 2] gl ofF B2

HUS ¥ 5 Ak

=2 =

F3F SEF0] AdlE FEFS 0.00-13.20 png/100 g0 & &
T 50 tet & T AolE B S&F T URfolA
A ool 13204042 pg/100 g0 FojXo= 71 =
< S UERIRLAL, 71ePdub7]oFEo] A 8.43+0.03 ug/100
g9 FoH o= =2 Adw FFS UEhd §H, ofH27t
e, BRI E, AL, Y7 SRolAs Addeel
ShREA] ghetor, 11 9] FEFoIAE 0.12-6.22 ug/100 g9
2 Al s Ut 55] viks o SRl
Hlsf 7HY =2 ks ke & & it Al =
FEFEZ Bk A0] RO R AR} 752 2L
om(Ji 5, 2016), <, 7I9E, AHAY S 22 o IAY <
A @ <t oEF Z37} Qe mjgF F7]&o|tDuffield-Lillico
5> 2003; Rayman, 2005). Al#&2] gLt 870 &
AL AZol| = Etekal, Syt JFHF7IE Aol 2
83t database”} 53 Ao|H =, U4 de 4H]
1 Qle FERol ohE e gl ditt ARAlS
< - OH AT AL EQIT

S50 Eg)2d RS 0.00-3.50 pg/100 gO 2 H| WA
2 b UEilth 1 5 2y 9 Hidebd A
o]H0o]| A Z} 3.50+£0.08 ug/100 g, 3.42+0.16 pg/100 g°] &
oFo® 7} =2 =P Ed IS el Bideei
O D7 HRPJZ AT 7} 3.24+0.04 pg/100 g, 3.24+0.07
ng/100 g0 2 [FoHO0R =2 EajHdl RS eIt

g, 942}, EHdIE= Ed|Edlo] A9 SR ok
om, op|gj7ie, BtRTAE], GFA, TREbAlg, oftE
L0 AhFAFEAAE 0.32-0.97 pg/100 g9 o) Fe
Eo8d gk YeEhfiQih E8jHdle A AlA oz &}
ol FHAsHAl A5k, AA W 84K uric acid) 2§43 T}
7ol Tolok= B4 S0 E YA AW (Park 5, 1990),
Ed) 84l WIAHFS BE 194 ol ARl 7[Ce= 25
ng/day= 24% SFEF= 19 FFAEFFN vlsixe EYE
9l FFEo] o W2 & 5 Uik

SEF F 229 gES 0.00-21.00 pg/100 gO &, 1}
JetdIAo]Zo| A 21.00£0.28 pg/100 g2 FojFoz
P w2 80T TS HAL, GIETL, AP,
D7HUSA A= 85V HEEA] Yo, of|E]
7he, SEA, 9YAJolA] 0.15-0.57 pg/100 g2 {280
B3 90T JFFS Btk 92Ut AgRle] 8 eE 4
31 AL 2.2 mg/dayE(Lee®} Min, 2011), 24%9] S5
HE got AR HFFET A TFES & 4 Aslth

24% =79 32 =S 0.00-11.95 pg/100 gO2, 1
e A 11.95+0.92 pg/100 g KA o= 7HE &2
A% IFTE B0, ofEESR, Fhjtd|, gy,
v ek, o) he, HAHRUSA, videdaAle] 4,
SiEFie AF0] ERIFA| 4, ©oHbalg), i), 9
2}, Et2 3 E, SYUIE A= 1.11-1.86 pg/100 g9 of
T3 A% S YR 3589 19 A3
A 35 ug/day, 94 25 pg/dayZ(Park 5, 2010), 24= &
e 19 AFHFED AL 35 o] FiE0 A= &
gk,

+ 9

ES} 24%0] S £ %74 gleo] 0.03-044 /100 gO
2, 9921, d5H]e], H2gAE, obHEl7HeoA] 0.03-0.08
g/100 g9 o W2 & F7|4 RS B9, vidalehd, &
AL, 7w, 7iepdebrlokE, e eolA 0.40-0.44
g/100 g & 7MY =2 & 5714 =& VeI 22y
2t 19 S22 H3eo] 223.7 gO Z(MOHWS} KCDC, 2019),
AT 222 17 7|12 350 mLE FHAlE] B ol|g]7he
1740]] 0.28 go] F7]4o] g-Elo] gloloH, vpdelety, 7}
Hzhg 9 TElehE 170 1.40-1.54 ¢o] F7]&o] ¢
Ho] S & 5 Aotk Iy gF 2= AIFS vidgh
AHY o2 SRR 3 4FHe Fr1EEt ope, o
2 JU¥A9] ofF 49 HFHFE 29 7t glomz =
o7} " g3}t

mebs] 2 At Ul fEEE e 2459 &
=57 digh o= 9 v gl gt AR Algos
A 997t Jlom, 5] SRF W vl Fr|EAEA A,
3E, SejHd 9 99T FFo] gt AH ZA7t A9 A
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Rt Aol ® =7F JFIE database 752 It 71
AE AlFow oot QHal At

2 o

2 AFolME 245 Al SRR 7714 9 3R e
A5, F714 % Na, Ca, K, P, Mg, Fe, Mn, Zn, Cu
4 Cr& ICP-OESE, Se, I 2 Mo ICP-MSZ E-A5193t}.
7183 R ZA] die 2489 A1k control
chartE ZHgsto] Hefsioltt. S=/F9] I& g 0.08-
1.71 g/100 golqle™, E3] I=lEgiul= foldos 71}
=0 3|8 7k Btk S879 UEF T 2.16-141.03
mg/100 gO =, ufAlol A FoH 0= 7Y =2 TS B
1, ot YA CE 7MY EE YER TRRE YE

Ak SEFol|A 2 FFES 2.98-130.49 mg/100 g, ZE
SRFS 17.75-272.89 mg/100 g, Q1 SHES 1.86-76.27 mg/100
g, T4 SRS 0.75-27.43 mg/100 go]Qich. 3l S
ol 3= A(0.00-1,732.60 pg/100 g), BZH0.00-817.21
ng/100 g), ok (0.00-1,207.67 pg/100 g), +2](0.00-181.49
ng/100 g), AFE(0.00-13.20 pg/100 g), 2] EE(0.00-3.50
ng/100 g), 8.25(0.00-21.00 pg/100 gy L F=(0-11.95
ng/100 g) g YeRQIeh webA 2 ke oA
T SRR Ui% v % nge] #1E 9 IE o
BEE AFSHL, Yo7t w7 FAEIY/E TlolEHolA
9] 7|2AEE E8E R AlgdHh

aael =

= A7s 20209% AjFOleERPEAS] AN
(17162MFDS082)2 $3=glon o]l ZA=gyct.
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