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Heavy Metal Content and its Change in Open
Storage of Canned Orange Juice
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Department of Food and Nutrition, Ewha Woman's University

Abstract

The average concentration of Pb in 53 samples of canned orange juice currently sold in Korean
market was 0.225 mg/kg, and that of Sn, 40.7 mg/kg. There was no appreciable difference in Pb
concentration according to elapsed time after manufacturing, whereas Sn concentration increased 0.66
mg/kg per month. During the storage at room temperature or in refrigerator after opening, the Pb
concentration increased slowly, reaching 1.7 to 1.8 times of original concentration, whereas Sn concent-
ration increased by 20% per day, resulting in 3 times of original concentration after 7 days. There
were no serious changes in Pb and Sn concentration in storage at room temperature or refrigerator
for 3 days, when juice samples were opened and transferred to glass container. It is needed that
detailed inspection by undertaken to monitor the contents of heavy metals in canned orange juice,
since 18% of samples within recommended distribution period exceeded the legal standard for Pb,
and recommended that more attention be paid in handling canned orange juice after opening, in

order to avoid the hazard from heavy metals.

Key words: lead & tin, canned orange juice, open storage

M
M E7)E BRI FAHoR ©FE shal I el
27}t a)h(lacquer film)& AH8-3h= 7] Bg-olW §7]2)
ol A FEe dwog wof glch A o]FAHE %

e AR de 98%7) el 2%7 }
Hef gl 7“041 %7& AEe M o e F
glemm, \H

A
5

Sepel HARA 74
o} e ﬂu}
= q}al: ] XOL

Corresponding author: Su-Rae Lee, Department of Food
and Nutrition, Ewha Woman’'s University, Seodaemun-gu,
Seoul 120-750, Korea

165

/K

2 A4, WE @y 5ol vebgoiz P,
vetel JEAAYe e HILE F TS
71Fo 2 3o A% 03 mgke T4 A+ 150
2 AAsta glon A EAg ANYF ‘EFE-’]
fE2718he 247) Yo ),

FUlol| A 0]®x W X F29 Pb =7} HA
055 mg/kgelata Bastsich ol 1974d A AF
Al e FEE 387129 10 ppmoll= TVIAE=
FFolnt s FAe Pb &4 A 03 mg/kg
spate Fmolch &# ol Fo FooE NE
gz Ao} YAtye] wasid FF% =
7bsbR|t o1& fra] §716) £ A ot BAstd FF&
grebe A Hbelx] grerha sgriew. zed
2ol Zojs} dhtalell 23 A Fo) Awmlgke] A
2745 QT FES el §87)Fe] AR AAR
up gloo R oo} wHE A Ayl 2FE

1.‘:_

AR

om o

AT AE A g7l g7 B Foro FFE
2 Ads) A% F AR BE FIE 8F
el g A sisted A AFel4 FEIT AE
W opdA Fael @ A gue s AR
F oAde W WAzl A ol F FI4e] ¥ W
512 Akl



166 4]

e o2y

Alzel 8 % NE

5 F£o F4 AEE A AREe] T2 AU
(tin can)ol] o] gl 71 LA F2(50% A5 E)E
270 3are] AEE 19929 194 8ol Ax 533l
Ak RE AEe & U 190g T Aoz A
A} T Tl A Faiebl 3 sl A TSR
3 53ME Ak

Frmo] Mg A g A 1400g FFe] 7hg 2wl

2(50% HFER)E Tt T F FA FA
shar 3t HER ARE AL WHAGT ) KAt
A A AR EAEgioh AR BaAlE 8
Holglx 8719 sidel = 2o 7HE oA U4
Azbote} E5o] AlvE
=5 FAskdch w3, e ARE vlelAHd &4
PEfje2 Y3 At Yaare] s dAAzt
AR FEE e Bk

_41

#

Z380| Sy

AEF Pbel e A% FHV) weh, Sne) Pepe
AOACH™ | w2t AA)sleich. &, 2.alx] 72 100 mi%
Aol FARAE A2 F FEAEE AH UAFD
£33 % A (Perkin-Elmer Co., Model 2380)%. air-acety-
lened ol-&3te] 349 w2 & 2t ZA3Hch Phet
Sne] FFE-EA(UE BRUEBRTA 34} A F)S o] &3t
H=d g 4’“6}1 of7lell 4] A gfe) FEE T

o BE BAe oubE AAsle] 9] Ao X
ds}aiu} 315§ A1¥d 733} Pbi= 90%, Sne 60%E )
elligl o) B Ade kel edsioh

pH°| ESS|

So] &3 24 4894 pHE pH wlelCorning
Model 220)0 9J3le] 294 EHAste] Hags T8

#ot % o

=W 2% T AT FEHL e
A FA F #5340 A7e Pbe) Sn ¥E2E
A gk éﬁm— Table 13} Zc} w= 2| ge HAE 24
Pb 0.225 mg/kg, Sn 40.7 mg/kgelic}. Pbe] Hd 5+
AEsiad el A5 ANFSEFT Pbe s 8vE
03 mg/kge] 75% FFolH 7, Sng FFEEE {47
Z9l 150 mg/kge] 27% “FFolgdch

FAH 5370 A8F Sn FE7) A4S Ue
8E x glgdey Pb w57 HEVIES de A
BE PN AA A8 17%E A& A&8% F
WA FF4&e BXAEE 27l 98] EAHACV)E

AHslx pH, Pb FXx, Sn F

E3bs]=) A 254 A 2 F (1993)

Table 1. Detection frequency of lead and tin in canned

orange juice samples (Unit: mg/kg)
Pb Sn
Range No of % o No. of %
Samples Frequency g Samples Frequency
<0.10 7 132 <20 3 57
0.11-0.20 19 358 2140 25 472
0.21-0.30 18 340 41-60 19 35.8
0.31-0.40 5 94  61-80 6 11.3
>0.41 4 75 >81 0 0
Mean+ SD  0.225+0.137 40.7+ 100
CV(%) 60.9 24.5
Detection hmit 0.01 0.1

Table 2. Detection data of lead and tin in orange juices
from different processors

Lead Tin

Brand A Brand B Brand A Brand B

No. of samples 32 21 32 21
Detection range
(mg/kg)
Mean+ SD¥
(mg/kg)
“Means of lead content in brand A & B are not significa-

ntly different whereas those of tin content in brand A
& B are significantly different at p<0.05 by t-test

0.024~0.657 0.016~0.525 16.5~489 369~76.4

0.238+0.149 0.205+ 0.105 32.0+ 88 540+ 103

A 4HgF A3 Pbi 60.9%, Sn-g 24.5% 24 Pb7} Sn¥rh
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mg/kg, brand B 54.0 mg/kgo 24} brandZtel] £-93
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Table 3. Detection data of lead and tin in canned ora-
nge juices after manufacturing

Time elapsed No. of Lead(mg/kg) Tin(mg/kg)
(month) samples Meant SD  Mean+ SD
0~6 26 0.174+ 0070 354+ 13.7
7~12 15 0309+ 0.179 42.5*+ 105
13~18 7 0252+ 0.159 49.0t17.7
19~24 2 0.171£ 0.067 48.7% 234
25~30 3 0222+ 0076 534+ 80
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Fig. 1. Distribution of lead content of canned orange
juices with various elapsed times after manufacturing
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Fig. 2. Linear regression plots for the tin content of
canned orange juices

o8} §&0] Wiy sl & 5

o]
AT

°l"46‘ @34'— w] Sl A Al g 3 grapefruit
29 Sn ¥&7F Ax F A7 wet Frigcle
Rouseff E®2] ZAzle}l wisshcl. ze{vl, 259 Bu
AN Ax F 77 717ke] W 1~7H¥el L, Sn
Ero] Hels 34~180 mg/kgoE Wglow v 27
o4 670 o)A MAA] Sn FE7} 125 mg/kgelehs

Aoz xpolE Holi gk o7l TxF A Ay
o], Az Ao, Az 3 M 2719 2] Fol

71qlgktta B 4 gl

J\"i— AT F%77be w2 Pbe} Sn F=o W3}
#2)3] witd o]& s £7]o 4 Pbe}l Sne)
= wol tEv Fagl AEsl f&=He wv)
b2 7] gjFolgl 4R} & F4470(tin can)d
A& A o) F o A dde o) &AE
83 ol o]ef bl 4719

& 8=+

N o oSt
k‘l i‘lo

o3
= =

o¥ o

= [o]
Fae

7h5Ao] 9l7] wolet.

ol
o

2t
to rir

ot i T oop o
=

ofm

Fao HME MEE 3% Ekel Hal

A B3 edA] F25F A% F
MEE A EE v AAal 8 2R A2l
st A dHekg #sled pH, Pb ¥%, Sn 5 &
A= Fig. 33 #ch 748 4] pHE brand
brand B 34013112 A% 71215 5 3|4} Al 25 pHe
2 wsle= gt

% =] brand A¢] Pb ¥%& 0.14 mg/kgo 2 B3

+
A

S|
3.3,



168 FAE

E3sta]x] A 25 ° A 2 T (1993)

l g
jL:s-:e—_—.g—:\“r;::ﬁ e / ' /
31 § e §|w 1 Vel -
] o £
~— S I L D
1 § 02 P8 / /
:5. 2 E ] / g N / B
g g B °
s § / -
| 0.1 S '/E/a
: § o sod
& Brand A -8 Brand A -E- Brend A
& Brana B & grand B A prand B
° - — [ v + T 0 v
0 b H 3 4 [ [ 7 [ i 2 3 4 s 6 7 [ l 2 k] . 5 [} 7
Storage time (day) Storage time (day) Storage time (day)
Fig. 3. pH and metal contents of canned orange juices during storage at room temperature after opening
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Fig. 4. pH and metal contents of canned orange juices during storage in refrigerator after opening
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Fig. 5. pH and metal contents of canned orange juices during storage in refrigerator after transferring to glass

container
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