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A Study on the Contents of Inorganic Metals in Soft Drinks

Food Safety Team
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Young-hee Choi, Sun-hee Han and Kang-moon Lee

Abstract

This study was conducted to determine the content of inorganic metals in soft drinks distributed locally

1n markets.

6 trace metals (Fe, Ca, Zn., Na, Mg, and K) were detected in 16 kinds of drinks. 80 samples.

The average concentration of inorganic metals in vegetable drinks was relatively higher than that of

mixed drinks or carbonated drinks.

The concentration of calcium, which is advisable inorganic metals for the growth of skeleton and the

prevention ol osteoporosis. hypertension, was very high and needed to be careful lor the consumer who 1s

suffer with lithiasis.

Although carbonated drinks are very popular with the children and adolescence owing to the unbalance

of the intake of Ca and P, habitual drinking could cause obstruction in skeletal growth and metabolism of

Fe. Cu. and Zn.

So. it is suggested that more practical study is needed for the intake of inorganic metals.

Keywords : soft drinks, food intake, content ol inorganic metals (Fe. Ca, Zn, Na. Mg. and K)
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S (Na), vkadlg(Mg), Z28(K)8 o6&l oH, F
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F, Atolthi, QA Fa W) F2 A(P) FEF L F

EEAe =% Img/mlo YAFHE 55 ETHUY
(Wako Pure Chemical Industry Ltd, Japan)= Al

£38+9451, 0.5N HNO; 8o 2 4% Fr g 3|41
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Table 1. Samples used for experiment 5t ook Al Ho|r}H
food groups divided groups commodities No. of samples f‘é-ﬁ—- %QHIE‘: E"ﬂ Eg—ﬁ:}-tﬂﬂ ’E.L‘E}'i‘ﬂ Ul _?-{élfé-}ig] %];
T e | G FRARol] ERAANN BERLRY F83
pear juice § ek g it} 29 AL A AET o 9 Feko| 7ER)
tomato juice 5 wog dats F&g Ao & dAge] R,
fruit & vegetable drink| peach juice D o] R} Y74 9 = & ol &alg olsl & 8 F-%Fol LEs
apple juice 5 olxl Al H T}
aape e ; kA 0w AE Z He| FHEL o 104014 B
plum i : M7 oAt 2 wlEhY ¢ S& Bel F4E FUA
soft drink dongchunghacho drink 5 = A %0][}_ ekt 1 = RS %L:il"—%g_—- _:;‘—7}/&]7} 7] Y8l &
joung drink : = Ae Be) A3 W o5 dYhEY R ¥
mixed drink fujube drink . ‘E{'OW %-QLE}Q'.
hitosan drink Ao QAo o 1.8%8 AR el 71 e $712
grain-based drink 5 22 999= Z AN} x| olof Uz 1%+ o] }_3_1] of &
1on drink g ZH Sher RHLJ* 3] ‘%‘% z“—;&‘i @_]_.q_
carbonated arink | obd & Aol A 600} 7HA] E 2w} ol fhold
o 5 n v 29715 E st s2ee] Bt ve)
red ginﬂeng' red ginseng dri - _ D = ’?‘éﬂ"? /{g%ﬁ] ) 7} /q ;_771_7]15_._ = ‘ o 7%]:_% 1 %*E:_B:%}.
ot a mjepq B2 A Ag A% A4 Ae) A7 5
Table 2. Analytical conditions of A.A.S.™"
conditions of ALA.S.
i?sgflinlc analySiS flame type Caglzlse%]/flf\ie] Ozli:;liliig shts Cl}flzlflitb wave lengths
mode rates (kPa) nm) | (mA) (nm)
Fe ) [ 2.0(1/min) 160 0.2 15 248.3
Zn 2.2(L/min) 160 0.4 9 279.0
Mg | 2.2(L./min) 160 1.3 Y 280 .2
flame alr-CoH> _
Ca 2.4(L/min) 160 1.5 9 4227
Na 2.2(L/min) 160 0.4 12 350.29
K 2.4(L/min) 160 1.3 12 4047
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2718 zefelo] 227 nggte] feclo] Hrtn I B S wFa vpdE] AXuH 23stel $4%
whE o2 gelA kY olg o] yEED n¥gt Aoz i R AFRES s, Al F5
g BAle) Belols ofe) Shabsel s ge] AwAA o WAHAE BT BB EEEA B2 H
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2 gay) glgol delxth. 58 AEHoR A9 A4 2w F5UF F oF 750ppm(58.258~1491.830
7}me Seaelds YERS At A 18 ppm) =AM A SR ET 30400 HEv Eo
g gk B Qe Aes deiAa g o, A &AQ1 Zg o) AFIA Aol EAshE ©
Table 4 E¥SE Fo 77 3% ¥ vepd b8 g w9 WEE B V1w 720 7led
zoln] 19 2% o5 ST etk Wghs 2eld o o, nzgdsa ARAS, BEd
g 2004 KW ohE EFLEC He BN & F1E dEA8eR F AdE JHHE 7R Ub
guol Z¢ Foo] 958 Be AL ¢ ¢ dud gl Y59 A w ANEL), FAEA tAE A
AL AL S B R A hEstel dojd) ol WelA A& Ad A S Al def 2a
= Aoln] o]E AFL EA 24(26%) 2.45~  AFHE S 4E A Rk e e 9
9.18%, 7|E&elnd d(&end 23%) 0~02% =i U,
& R AezA feluetd] 7|84 7he A F Al A 2 AT AeRFd A3 A e 2

Table 3. Concentration of inorganic metals in vegetable drinks

N concentration {minimum~maximum) of inorganic metals (mg/ke, wet base)
commodities
- Ff_ Qa B /n _Na B __Mg - K B
- 1.163 119.578 (0.323 79.370 4.381 620.762
orange juice | | N
(0 737~1 847) |(61 040~127.043) 1 (0.083~0.523) |(16.237~174.597) (1.400~9.750) 1(90.940~1205.750}
o 2011 31.722 0.372 39.224 13.200 53.907
ear juice
pe (0 820~3.830) | (8.093~76.840) | (0.150~0.787) | (21.143~49.453) | (5.000~25.690) | (24.183~77.800)
- 1.777 39 485 0.597 118.549 27.347 042.741
tomato juice |
(1 000~2900) | (21.720~68 177} | (0.247~0.770) |(38.643~176.943) (9.713~51.450) | (349.803~992.990)
. 0.865 28 196 0412 92.790 23.097 233.807
each juice
' J (0 487 ~1427) | (2 387~46.047) 1(0.156~0.720) {(54.703~212.883)} (3.807~51.910) (23.147~-374.670)
o 3.038 47 551 0.397 70.409 12.550 609.103
apple juice
PPE. (0 483~6.600) | (19.157~74.898) | (0.173~0.610) | (58.450~79.267) | (3.660~19.513) |{229.880~726.730)
o 2.271 45.838 0.510 118.331 14.406 132.490
ape juice
=aped (0 460~6560) 1(11.593~140.077) { (0.350~0.673) [(100.100~139.760) (4.633~34.190} | (52.613~330.123)
N 1.218 11.066 0.207 95.610 3.709 87.370
um juice
T 019919701 | (1.907~19325) | (0.096~0367) | (5.957~206367)| (2007~6.180) | 26,870~147.910
1. 764 T 0.411 87.469 14.100 340.027
average
° (0 199~6.600) | (1.907~127.043) | (0.083~0.787) | (5.987~212.883}} (1.400~51.910) (23.147~1205.750)
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Fig. 1. Content of inorganic metals in vegetable drinks.

Table 4. Concentration of inorganic mctals in mixed drinks
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Fig. 2. Contents ol inorganic metals i mixed drinks.

. . - ' - ' . ) lI,-' ] . -
coricentration {minimum ~maximum) of inorganic metals (ng/kg, wet base)

commodities _ _ : :

Fe Ca 4n Na Mg K
dongchung- 0.963 21 878K 0.381 183.219 12,7762 155,451
hacho drink (0.363~1.153) | (4.340~56.293) [(0.250~0.493) [(157.130~258 3531{2.760~29.5171 | {25,747 ~ 235 203)

voungl drink

Jujube drink

chitosan drink

0.739
(0.310~1.02
1.082

2512

((.291~1.190)

0)

21.965
(4.412~52.977)
28077
(16.865~41.737)
749 941

0.244
(0.185~0.510)
1 006
(0,377 ~2.393)
0.304
(0.129~0 457

T 20

213.1h4
(139.400~248.
130

SY5
05
= 19 940

1 2,288

(1,940~ 29 080

18 6R3

(5.603~30.617)

(0.257~1.560)

(4797~ 23 677

(243!

3~ 390

977

(1.023~ 3740

- hased drink 0.38Y 26.208 (.304 158,704 232975 164,039
rraln-based arin e R P N o o
- b (0.073~0.640) | (3.993~58.857) [(0.077~0.737) [1113.360~22a75711{H.423~71 763 | (86,693~ 373.007)

0 Hal 23001 (. 796 186 1497 ) 338 09, 20)"
lon drink | o N o - ) -
(0.120~1.2331] {1.473~83.660) 1(0.045~2.313) |(6.720~400.710H{(0.383~12.5 (2.620~137 643
1.144 145 2580 0. nHlob 152573 11 480 135,213
average N N P O
i (0.073~4.4900 (1.473~1491.8331[(0.0:45~2.393) [[6.720~400.710){{0.383~71.7031 | (2.620~573.507
Table 5. Concentration of inorganic mctals in carbonated drinks
o concentration (minimum~maximum! of inorganic metals (mg/ke, wet base
commodities -
e Ca /N N4 Ve N
! 0.746 12,521 0114 101,398 2 0Y 31700
coke o o o -
(0 R43~1.157) | (4797~22.053) | (0.040~0.167) | (18.090~5960.9771 (1.023~3313) | (H.760~00.127
. 0,713 21614 ().136 A48 809 2974 24301
clder | | e - I
(0.257~1.560) 1 (18.063~23.677) | (0.077~0.35T1 1 (2433~K88 4100 | (1.387~3.740) | (15.450~30.717)
(.730 17.068 0.12 in. 129 2024 USROS
average .
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A(P)9 85% v A Aiste E43 AolE 74 AFHEY 4.3g/day/person B ARIHAE HEL
] ©

12} o] vlee HE 2 3 Hd 43 F(mean intake by whole respon
1:28 o]Fm 9t o1& Z4a Aol v7l 1:19  dents in adult dietary survey)$! 28.0g/day/person
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Table 6. Content of inorganic metals in red ginseng drinks

concentration (minimum~maximum) of inorganic metals (mg/kg, wet base)

commodities
Fe Ca /n Na = Mg | K
contents 1.320 60.163 1.051 T7.215 46.2'79 494.192
((.960~1.933) |(32.8J7“"‘184.343) (0.647~1.557) 153.077*»177,323)[34.650-*~80.893] (203 527~ &00.550)
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