MK EmBHL

SMENEIXBEEPES RIS 57

EFIIN ', SKARNC, IR, R
(1 Abfe KFEFR, SHhEAR 132001) (2. ek FHER, SHhE4 132001)

WE: TG TR RIREMT 0445 (Pb). 48 (Cd). % (Cr). 48 (Cu). 4% (Zn) SHE4LE, KEIEDR-FREKIE
st AAP A BT A E MR, B AR ST R PR, X EIE R B A, FR KM RAEX R, M E AR
£, REMNEHRELELE. FREREY, TR RBOEENRTLELZTAME, KO LEHRTREA. Sk, O-F, ik
FRBIDBE; TR AT LS FATAE, AT RN LA T BT H THELENEL RS, S0k
FARER 0.1 mgkg, 4A09FREAFER 0.05 mgke, 4F0IREATER S mgkg, AR EARER 10 mgkg, #49MRFA7EZ 0.5 mgkg,
) R AAT M 69 AN E 2B 2T HRT B RREATE, X—RI2R B R EMHAEH B RRIRTASRA.

KHEiE: AR E4K; RN

TEREES: 1673-9078(2019)07-286-290

Modern Food Science and Technology 2019, Vol.35, No.7

DOI: 10.13982/j.mfst.1673-9078.2019.7.040

Detection and Analysis of Heavy Metals in Nanking Cherries from

Different Regions of Jilin Province

TANG Li-li*, ZHANG Cheng-yi, HAO Yue', WU Chu*
(1.Beihua University, Medical College, Jilin 132001, China)
(2.School of Pharmacy, Beihua University, Jilin 132001, China)

Abstract: The cherries from different regions of Jilin Province contained five heavy metals: lead (Pb), cadmium (Cd), chromium (Cr),
copper (Cu) and zinc (Zn). In this experiment, the contents of five metals were determined by atomic absorption spectrometry. First, by using a
series of standard solutions and setting up instrument parameters, linear equations and correlation coefficients were obtained, and the precision,
recovery and the heavy metal content of test samples were determined. The experimental results show that the content of heavy metals varied
among the different regions, with that for the Changbai mountain area lower than those for Changchun, Jilin, Siping, Baicheng and Tongliao
areas. Moreover, the heavy metal content in Nanking cherries from the different planting environments also differed, with heavy metal content
for the urban cherries slightly higher than that for the wild cherries. The limits of lead, cadmium, zinc, copper and chromium were 0.1, 0.05, 5,
10 and 0.5 mg/kg, respectively. The heavy metal content of the tested cherries was lower than the national standard. The results of this
experiment showed that the cherries are safe to eat as a homolog of medicine and food.
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1.1 F&RXESFAHE

FEEMEARXERK AL, K& HR 0P
F I DORAR B A BRI T S AL BBk,
Sy TR S Pl 4 e A

FREX 3 g FEdt, TEONNGERR AR, I 16 mL VB
T2 CREHIR: M AR=4:1), Ty 7 BN RER
KBATTHAE, IR RE SRR AR, EEk
AR, RHERETIE IO RS, I 10 mL 2578
K, BBRZRIVEAR, BEEBETAENY, FZmK
SERT 25 mL LL g b, HIRRER TR 2 A A
A

1.2 BARATE 7 5V ARHY ] B

BE (Zn) b HER G EHEERITEAE & (1000
pg/mL) 1 mL T 100 mL ZIFEHEA, I 0.5%HIAHER
T B 25 30 Z1 B 2R ) RRBE b e AR R (10
ug/mL), AL 0.125. 0.25. 0.5, 1.0, 1.5mL f{]
BERRERHW, 90 E T 25 mL RE T, IR
REZE, BREWS), ESRERIKE 0.05
pg/mL. 0.1 pg/mL+ 0.2 pg/mL. 0.4 pg/mL. 0.6 pg/mL.

i (Cw) FrAE RN EBERTE A A (1000
pg/mL) 1 mL J 100 mL ZIFEHEA, I 0.5%HIAHER
T B 25 30 21 28 ) R b e A R (10
pg/mL), 43HIWEEL 0.025. 0.05. 0.2, 0.4. 0.8 mL [{]

AR AT, A E T 25 mL FIRE T, FmMRE
REZIE, BREWS], EHRERVIKE 0.01
pg/mL. 0.02 pg/mL. 0.08 pg/mL. 0.16 pg/mL. 0.32
pg/mL.

By (Pb) bRt RV : SEHUHITEAE A (1000
pg/mL) 1 mL T 100 mL ZIFEHEA, IIA 0.5%MIAHER
VI B 5 30 21 BT 4 ) B b e AE A (10
pg/mL), Z3HEL 0.025. 0.1+ 0.3 0.9, 2.8 mL [
HArAEE R, 2 BT 25 mL (i, FRSIR &
REZE, RV, WM RIIKE 0.01
pg/mL. 0.04 pg/mL. 0.12 pg/mL. 0.36 pg/mL. 1.09
pg/mL.

i (Cd) FrAERINER: EHURATE A (1000
pg/mL) 1 mL J 100 mL ZIFEHEA, I 0.5%IAHER
T I B 5 30 20 BT 2 1) BRR b A R (10
ng/mL), ZrAIEEL 0.025. 0.1, 0.25. 0.5, 1.0 mL [
HArAEE R, BT 25 mL i, FIRSIR &
REZE, WREEWE, WFEHRIERYIIE 0.005
ng/mL.0.02 ug/mL.0.05 pg/mL+0.1 pg/mL+0.2 pg/mL.

B (Cr) hitE RV : BT A (1000
pg/mL) 1 mL F 100 mL ZIFEHEA, NN 0.5%1IAHER
T IE B 5 30 21 BT 4 ) RS b oEAE A (10
ug/mL), 43 HREL 025, 1.04 2.5, 5.0~ 10 mL [}
PR, T 25 mL (i, FRSIR e 2
ZRE, RREEHL, WAERHERIIKE 0.05
pg/mL. 0.2 pg/mL. 0.5 ug/mL+ 1.0 pg/mL. 2.0 pg/mL.
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R4 GB 2762-2012. GB 13106-91. GB 15199-94.
GB 18406.2-2001 ([ 5 & i A= PR EARAED, HIIFR
HAMERZ 0.1 mgkg, HWIIREARER 0.05 mg/kg,
IR EAR R 5 mg/ke, FMRERER 10 mgkg,
IR FEARES 0.5 mg/kg.
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Table 1 Main instruments and consumables for elemental
determination
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Table 2 Parameters of the working conditions of the instrument

AZE EKMm TRF/MA  ORETFmm  ORREESE/mm RAAE/(L/min)  EEREREK  BRSETES
Pb 2833 8 1.0 6 2.1 0.6 3
Cd 2288 5 03 8 15 0.5 3
Cr 3579 6 03 7 2.4 0.6 3
Cu 3248 6 0.5 5 1.6 0.6 3
Zn 2139 8 0.4 6 13 0.8 3

WiE B IC R E S TAR A S % 2 fr
No

WRIEZR 2 Fred i HA LR E SRS TS,
%f Pby Cdv Crv Cu. ZnZHWHHTHAERI 3. Cr
MEHE ORI R, &%) 357.9 nm. Pb 5 Zn
TEAT B R B BRI et R K, 1A% 8 mA. Pb
(B4t 5e s 2 ITE LR P RIERI, N 1 nm. Cd XJH
Hu R RS R RS —2, Jy8mm. Cr Al Pb
TLE AR RS, 2008 2.4 #12.1 (L/min). Zn
TEDEM RBUX T e, 153 0.8, HACERFTHKI
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Table 3 Regression equations, correlation coefficients and
detection limits

AE KAz Ak A% A PR/(ug/mL)
Pb  Y=0756X+0.015  0.9993 0.0010
Cd  Y=0.041X+0.050  0.9994 0.0040
Cr  Y=2.153X+0.009  0.9997 0.0010
Cu  Y=0256X+0.019  0.9995 0.0023
Zn  Y=1.089X+0.024  0.9994 0.0016

RIEE 3 SLIREHR I, 5 FhocRbrdEfZ 71
BRIEAHSE, HAHSRRBUYAE 0.999 VUL, JFHLKTT
T2 H BREAR

L6 AR5 R E R
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Table 4 Precision experiment(n=6)

AFE M€ P 3448/ (ug/mL) RSD/%
Pb 0.04 1.4
cd 0.05 1.1
Cr 0.03 23
Cu 0.09 0.9
Zn 0.06 2.7

FHXTARHEIRZETE 0.9%~2.7%2 18] FHFREIN AL
B I, BT at BIESCRAE 96.0%~102.5%2
(8], Z55RanE 5 Fis.

=5 [EERSE
Table 5 Recovery experiment
FOMh

mNE  AFE

A fgml) gLy pgml) %
Pb 0.04 1.4 0.076 98%
Cd 0.05 1.1 0.041 96%
Cr 0.03 2.3 0.064 100%
Cu 0.09 0.9 0.105 100%
Zn 0.06 2.7 0.057 100%
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Table 6 Standard deviation data for various elements

Ak X1/(ug/mL) X2/(ug/mL) X3/(ug/mL) X4/(ng/mL) X5/(ug/mL) AT AR £ /(ng/mL)
Pb 0.01 0.04 0.12 0.36 1.09 0.54992
cd 0.005 0.02 0.05 0.1 0.2 0.12729
Cr 0.05 0.2 0.5 1.0 2.0 1.27296
Cu 0.01 0.02 0.08 0.16 0.32 0.20028
Zn 0.05 0.1 0.2 0.4 0.6 0.45827
F 7 EMETEREEERESESEHNE
Table 7 Determination of heavy Metals in different regions of Jilin province
R, RE) IR T 69 2ARHk Pb Cd Cr Cu Zn
: 25 4 ZARH (mg/kg) 0.0535 0.0162 0.1832 1.011 2.467
KA R T LA A/ (mg/kg) 0.0658 0.0376 0.2765 2.091 3.207
. 254 ZARH (mg/kg) 0.0688 0.0268 0.2502 1.145 2.579
R T LA A/ (mg/kg) 0.0759 0.0382 0.3826 2.467 3.485
-~ 24 ZARMK (mg/kg) 0.0713 0.0368 0.3298 1.978 2.609
TG A (mg/kg) 0.0794 0.0396 0.3871 2.803 3.748
24 ZARHL (mg/kg) 0.0585 0.0172 0.1632 1.061 2.497
KA WG A (mg/kg) 0.0668 0.0379 0.2665 2.191 3.267
ik 24 2 ARM (mg/kg) 0.0534 0.0132 0.1832 1.041 2.457
IR ERAC R EARH (me/ke) 0.0698 0.0366 0.2365 2.071 3.237
o 24 £ AR/ (mg/kg) 0.0585 0.0182 0.1732 1.061 2.447
T ERAL ) EARB (mg/kg) 0.0668 0.0366 0.2775 2.061 3.247

22 HRAR
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Beyggs. KIS HA X,

4 GB 2762-2012. GB 13106-91. GB 15199-94.,
GB 18406.2-2001 (B & i PAPREFRAED, HiFR
HAMERZ 0.1 mgkg, HHIREARER 0.05 mg/kg, £
IR EbREE S mg/kg, HRIREARMEE 10 mg/kg,
B PR AR E 0.5 me/kg, RN MR AF X IHE
PERRE SR A SV, BEEES T S MESRESE
PR T E K EAinit, BHEMRME R B RUET D24
TH.
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