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Migration and change of heavy metal during the pickling of candied fruits
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Abstract: In this study, based on the determination of heavy metal
residues in raw materials, the migration behavior of heavy metal in
candied fruits was preliminary analyzed by monitoring dynamic chan-
ges of heavy metal content during pickling. The results showed that
the contents of Plumbum, Cadmium, Chromium, Mercury and Ar-
senic in raw materials were 0.151 0, 0.024 1, 0.110 0, 0.000 0,
0.013 2 mg/kg. respectively; During the pickling process, residual
heavy metal elements could migrate into the pickling solution, and
significant differences were found in migration and relative behavior
for different heavy metal elements. The contents of Plumbum, Cad-
mium, Cadmium and Arsenic were respectively decreased to
0.077 30, 0.018 30, 0.037 90 and 0.004 81 mg/kg, at the end of the
pickling. Therefore. in the risk control and assessment of heavy met-
als in candied fruit, the different effects of curing factors should be

fully considered.

E&TB WA MmN LRI E G5 B4R R20171D)

E&E B 0 B AR,

BlEEE E/NEQI73—), Lo, T KD Ci /) A RS | B 5T
B TR, A%+ . E-mail: caoxy@ grgtest.com

YR B #A:2018-07-25

60

Keywords: candied fruit; pickling; heavy metals; migration

B IR B 2800 I U 18 A L R S JURE A B DL
T PG o S T R A A TS AR Sy —
g RRE A G R A H DU IR AR Y 45 T R AT
Fo AL, — SO AERY BT AN G R T O X 4
e B FELD RS . R S 4 AR [ P A — s R B
8 IR A Y DI SR N VAR R UN RN
Xl 28k Rl SR B 0 I R i P R 0 B AR B TR AE KU 4
TRIBER SR . Ho 8 B R T R R R O AT T B
HI 5 MEAEITRY . T RENEY RN, X E S
EBT N EREE I PUWNS A SN[ (S B AR DA
X B B R T REATLE (W T R T Y AT Bl 2 A A R £
il ANTFAG . 2R 7R R P AR 5 . © A — SR
BEAR Y 4 S TT R T G RS [ R HEAT T R . B
S A AT Aok A R G T X bt XS 43 T B R 1 R TS
KA FEAT T RS PAN e BB A G Hh AR HL XU )
R 25 20 5 DR ABCSE 0 X T AR R L L T DO A 1 B
BRI AT T BEAIL AR AGL TN L 5 X T RE 3 N Bk AR A AR
e I IR HEAT TRV R RS SE HE R W R R RIT R
154 B0 » R 25 18 3 S AR AR 0 T3 7 b 2 8 oo R Vs e )
MRS A, AR ST ST R B B T R AE B i i AR
o AE A N fi bR B8 A A R R T S A A 1 A
R TRRAT o DRI 7 A XU 4 o Al I R
5375 L8 4 Jm J0 B AR H T B BT AR AT O

HT T R R Y OB R A B A 7 L TR L
2 2R S A Ofe 1 A7 £k B CRERD A D 2 180 i PR AT D 2R 28 G
TSGR PR b o i S B R T AR e 3 e
OB TSR PRt f T RE U L < J G B OT BB ) AR IR



Ze5KkN 2018 4% 12 49
LU PR BTl A B S T R B R s A v 5 83:*
Pl LT B R R VBT AT N I N B IR E S % 012
15 e 1 R B 22 ] VA B L R R m?gg—
| N <T‘:[§ A ™
1 eSS Jjsk  006f
S 0.04f
L1 E5NE S ool B .
LLL bk i 00— m W X
S ONEE N R L P S ERY S

A R S TR TS R A A AR AL

BB AR BT B AR ME L 01 000 pg/ L, B KNP
RIS v O 9 K B T B 5

B BRI VIR L I PN R TR B R B B A A
1000 pg/ L, [ G A9 44 0 1m0 B0 R A9F 5 5 5

TR i S A & AR AR T B . o e i, [ 2 4
LR A BR A ] 5

LK S8 A
1.1.2 FEUHEE

LRERUMIE AL TAEF A . TOPEX &, | i Iz 58X 25 Rl
R RABRA

L P XL T 4 . DHG-9241A #1, [ i —
(R AT

H R A S B R R
Mass Spectrometry, ICP-MS) .
Fisher Scientific /] ;

JEF 32 96 0% BE 4. AFS-8230 B, b 5T
NG

A4l K % & 4. Milli-Q Direct %, 2 [E Millipore
NEIN
1.2 FHik
L2l RIrE Wi R g R hEERREESEITRWN
TEREAT N, BV EE 4 I8 o 2 B A 1R A8 Ak A4S B, BAR T R

(1> W A7 5 xﬂ?*ﬂrétfu&%ﬁm&(zoyﬁﬂﬂ 2%
PRI O 4 B C F AT, DUA E Hop iR
K-

(2) R MR (20 % b + 0.2 % B R X J5LRL A 32
PEAT R K 1 BIKG 78 Wk o Pk b 4 9 JRORHAE 22 IR
T A e A R R K SRR A A

(3) o M DR A7 3k R o 0 8 Ak A 22 A R W T IR A 9
FECI AL S ] 1.2,3,4.5 N AR, DL HE 4T
RO, BHIRAE 1A B AT 8 OB . ORI
0o B A R AT 8 2 A B L B A BT B RE A R .
A, SR FH 3 38 i UL A7 2R 1) SR B R0 A7 LASRE B0 0 TR R
AREH ORI T, MR 3 A FAT.

1.2.2 B\AEBILOESBMMNE 3% GB 5009.268 2016
PAT .

2 RS0

21 EREMSEREHNERPESELENVBREEKTF

TV T I 6T Rk B T SR b R L R A TR S e A LA
B IR VI BR B AKOT AT I A L S5 RN IE 1 R .

TR R A A

% 1% (Inductively Coupled Plasma
ICAPQ #, Thermo

AL A BR

Species of heavy metal

B1 A
Figure 1

NE&RAF ARG KT
Residues level of common heavy metals in

raw materials of Candied fruit

M LA AR AN A Z RS - RN ES
JBICHE ., o B E LA, A BBk
0.151 0,0.024 1,0.110 0,0.013 2 mg/kg, i M & i FH RS
BN J5 A B ZEAS YR DU P AR A o D A o Rl o D v
SRITEN FRIATIE, U E T8 KT. SR DR,
R IR AT BT RA L. Hik, 785 808 % o
HERESBITREY E@WJ&A{EL%JL}J 0.000 0 mg/kg,
2.2 BHEEPELETENT

Ji 1) 3 AR s Xk AR [] e JR] A EE’J%@%&H@%M&HX#%
Mr S5 RN 2 BiR

HE2 M RGN R ERRBESE RN
WA T R AR B — AN B R AR R E . ‘?Jltﬁ
B R AN TR SRR BT IR B R R
fE . H Uk & B R b i 4 R T 3 AR I Aot $¢E!37;z$7~
FE R AT RS . BLNEE R P 1) A1 R M 1) B B P T RS (O
B BRI B . T2 AR B S A UE B L AE — o R e AR
PN ESB TR M AMNER AR,
PR SRR Ve S IR R TR U R N N 5 == o = T4
FHBBWE T WOk ESB TR &, 3L,
ERER - EANREIE EAERSNBE, X
AR G R R R D DR A A R R, B AR
e Bk BRI T 4 T 3% AT IR AT U P T AL T A BB AR
MR P ER FEXBN NS TP EEEARAHELL. &
M % TR TR H & w2 B B AN L i T #
B EEEI RN ES.

HRBIUTRBEMBENSE 1 ASHR, &' B
KB U0 Y O BT e I R R SR B B R . 5 2 X T
Woh M4 & i LI GBS . WAESE 2 N A N E R TP T
FEEAHEERR, SR E, B FERRA IR MR E
R EHE R R R BT, fES SR 3 A B,
IR BT G o B LA S T v B 2 T A

4 R Y TE R D T ) AR AR A R
BN HAEMER SE MG 0 1A H & A G T, W
PR SC R AR T R AR R T R T IR BN . XA
TEBR R — R LS RERTSRAEA X,

B I S BRI M R B L R R AR TR I e g
S PR LA B4 T 2 /N0 LV B 4 R R T 2 B R M T A

61



F3MEFEI2H

AR R R E AR TR

0.16 ‘
014 —e— ik
i.o 0.12 —— %%ﬂ{’ﬁl
- 0.10
itz g
pel § 0.08
2 006
S 0.04
< 0.02
0.00n | L L L L |
0 1 2 3 4 5 6
inya]
Time/Month
0.030 (a) Pb
0025 I
= 0.020
i Y
pe § 0.015
£ 0010
g
< 0.005
0.000m L L L L L |
0 1 2 3 4 5 6
inya|
Time/Month
(b) Cd
0.12 .
= 010 e EX
B O i
ig g
ws
§
g
o
0.00 % I I I I I |
0 1 2 3 4 5 6
iy}
Time/Month
(¢) Cr
0.014
—~ 0012 —e— ik
£ 0010 = B
i 2 0.008
¢S 0.006
£ 0.004
< 0.002
0.000m L L L L L |
0 1 2 3 4 5 6
R A]
Time/Month
(d) As
B2 MmHAIRETYERALBHRY 4HELTE
(DRl
Figure 2 The content change of 4 kinds of heavy metal ele-

ments in Candied fruit and it’ s salted solution

during pickling
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