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Comparation of metal elements content of 5 kinds of Cerasus pseudocerasus
in Tianjin area
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ABSTRACT: Objective To compare the element content of the 5 kinds of Cerasus pseudocerasus varieties grown
in Tianjin. Methods A quantitative analysis method for 18 elements in Cerasus pseudocerasus was established by
hot plate wet digestion-inductively coupled plasma mass spectrometry. Results The determination results of
standard reference materials conformed with the certified values, the recoveries of standard addition were between
87.9% and 106.4%, and so the results showed that the established method was accurate and reliable. The Cerasus
pseudocerasus contained the essential trace elements for the human body, and the content of heavy metals was lower
than the national limit indicator. Conclusion There are significant differences among different varieties, no matter
the total amount of elements or the contents of K, Fe, Ca. The paper provides more scientific evaluation and guidance
for the dietary consumption of Chinese residents.
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mfh, METE R B AA B RNETR S . TR E LIS g
MR BE R 3, s R 95% LA I, 7EFR R 1) £
HRAZLAT . RiEEMT . SER BERIRAE N E, HhLiTRZ,
29 5 R ARk B 35% 112,

ARPITJEAL, A7 b i BT R D e B RN L N AR Y
B PR KRR EA R B E SRR e Sk ),
SIA0R AL, KT S A EE W YRR, A2
BN N T IR ERE T e = o o R e s

AHIFFE LA AN X AR S ASRABEBRAAD: 2047 .
BEKBE . himlr, e wWENIEM, SRR GE ST
it % ¥ (inductively coupled plasma mass spectrometry,
ICP-MS)!M 11 st Kbk v 18 FhxJF JC R BEATo04r, LA
e e B IR R RSB ARTE, B it

2 MH5EREE

2.1 MR

ST 2018 4F 5 A AE S X R AR Pk f Ty, R
FREAMR /N IBORE 5 1%, BRI SR T BEHLR:
AT TR RE | WGSBS, B AR AR
KAR PR OO — B R SRR BE AL 52 200 g, B4
PRI SRAE 2 9 AN, 288 ARE A4S 37 RIVS R PR
22 UE5EHH

Agilent 7900 H & A A 45 B A 5 0% AL (K HE
Babington (5 #h 55 L) (35 [E Agilent 23 F]); ED54 Hi #uii (35
[ LabTech 22 H]); 101-2AB L HREE XL T 148 CR A T RR Y
A R FD); MILLI-Q #B4li/K{L(3EE Millipore 23 F]);
HR1704 HidEas (RN A ).

FRUEF W : (95 5183-4688)1000 ppm Fe, K. Ca,
Na, Mg; 10 ppm Ag. Al. As., Ba, Be, Cd, Co, Cr, Cu,
Mn. Mo, Ni, Pb, Sb. Se. Tl. V. Zn. Th, U, itk
5% HNO; ¥ W (35 B FER B A IR A | A R (128 ]
Merck 23 7))o

23 KWHE
231 ALty ETA I

RV R I PG, BT AIH, FRILS~T ¢
(i %) 0.0001 @) FBEEATH, A 10 mL HNO; T Hi #
b, 120 °CAE A NI AR 223835, FTATIRE 1.0~2.0 mL
TR AH), FMAKES, £ 25.00 mL, TR
M, EAEEAE 3 ASSEATRE, G5B 3 MR IME, R
FEAL S 8 .
232 HsmegnE

s ke, A 10 ug/L B Li, Co. Y. Ce.
TI ST, WA RBUE . B ST, SPRaEK
WRbR AT ILAk, BEE 5 AMPR(I mg/L Li. Sc. Ge. Y.
In, Tb. Bi), MENIRRBE, J47Hkap/BER0E 1

(P/A ), FFAESRIG, AP SEL e ik,
T Rk E TCE, AR mg/L RhyK:IE TG E A
SRR 22 (RSD /T 3%), RESEHRIRSIAGKFIZS 1 . 4R
WEVE . FERZS . BRI RO TR
24 SRIGRH

RSB S N 1 TR

F1 ICP-MS WIBITESH
Table 1 Working parameters for ICP-MS

iH CAESH
SF4R L) (RF power) 1150 W
Y HIS i B (flow rate of plasma gas) 15.0 L/min
1 B AU (flow rate of auxiliary gas) 1.0 L/min
A= (flow rate of carrier gas) 1.10 L/min
b T3 2K (sampling rate) 1.0 mL/min
REERE (sampling depth) 8.0 mm
53 B3 (analytical mode) ER
A3 i 8] (integration time) 0.3s
¥ R &K (acquisition mode) B
HH R B (No.of replicates) 3

2.5 BRIt

AMTEE R E R K GB 5009.268-2016 ¢ £ A 4 [H
FhrifE i ZonERmE ) 1,

3 HER55H

3.1 FEMKEERMEEE

FE R E S22 F T, 14 2 28 A B 2 A (2%
HNO3) 11 K, RS ITTENRHIRG SRR, 45
W3 2.

F2 FHEKUHR(ng/mL)
Table 2 Detection limit of the method (ng/mL)

JLHR iz H R JLR 6t R
Na 3.83 Cu 0.32
Mg 3.33 Zn 0.44
K 2.21 As 0.038
Ca 3.62 Se 0.39
\% 0.23 Ag 0.056
Cr 1.22 Cd 0.011
Mn 0.90 Sb 0.006
Fe 4.56 Ba 2.35
Ni 0.27 Pb 0.22
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3.2 MEREYSEIE

KT RAE TR P HER AT AT, R SRR S A
) A B0 28 B R0 52 08 A5 1, DB K B ME W R R
(GBW10019) M4 S HEA TIAR IR S5, 255 W3 3. A 3
PRI 1, MRS ER P, RS2 i iR
FF 87.9% ~ 106.4% 2 [8], FHA BT a7 19 )7 LfEwf . T4

*3 ERFEMRIERGBWI0)HMER, SEERMER
E W (n=3)
Table 3 The national reference material of apple (GBW10019)
measured value, reference value and the recovery of

standard addition (n=3)

g MEME 2% {0 fgrit bR EIEE BR
/(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) 1%
Na 1152 1160+90 100 1245 92.5
Mg 396 390460 100 499 102.6
K 7665 7700+40 100 7784 99.5
Ca 481 490+10 100 577 96.3
v 0.021 (0.028) 1 0.922 90.1
Cr 0.27 0.30+0.06 1 1.255 98.5
Mn 2.9 2.7+0.2 1 3.882 98.2
Fe 17 162 100 123.4 106.4
Co  0.022 0.026+0.006 1 0.915 89.3
Ni 0.12 0.14+0.05 1 1.099 97.9
Cu 2.6 2.5+0.2 1 3.568 96.8
Zn 2.3 2.1+0.4 1 3.282 98.2
As  0.021 0.020+0.004 1 0.986 96.5
Se 0.012 (0.018) 1 0.975 96.3
Ag  0.009 1 0.888 87.9
Cd  0.045 0.0058+0.0012 1 0.981 93.6
Sb 0.005 (0.006) 1 1.031 102.6
Ba 2.6 2.5+0.3 1 3.653 105.3
Pb 0.069 0.084+0.032 1 1.085 101.6

3.3 AEMMAEINTRS

AN SRR P RO TR S, BRI 40 K
PERE— B DA & s M E AR, R h gk & =1 436~
8.40 mg/kg Z, Hm S HRANMEZ MIMHERIE —fF, 2%
AL . PLLE Rk, [RIB R AT 2 B 0 20 B
A VR B I A S R, R T Ak v ) PR R
HHEAFRNERNE. SEARLSTNITE, 56K
s, ARN AR KT, 365 08X 240 LI L
KW EAENE R EREREE L 5 P

B3 & ik 75 mg/kg, (HLLXT . BE 2 DM FIE
100 mg/kg P b, JLAR S ZH0CH 38.30%, 413k S.

OB, BERAMBAEIN P REITE, NERARNK S
BRIt R, S5l SRR, XHERIUN AR Bl
HATRE 7 1H, BOREOCTE Z M E SR ITR T OCR, M
5 SRRk, 3 AT ER Z FITE 2778~5825 mg/kg Z ],
PR K>Mg>Na, K. Na & 7R LRl 25 523,
A 5 R BTG N 24.64%~93.20%. 4. 4. SEEHAIA
AT TR, AR &7 LB, B2
Mo FEARF A HEICE S Y, Zn>Cu>Mn, Zn, Cu &
EEMMEEHEBEERD, HERRZRHEWE N
0.458%~1.544% o il JLAF B0 32 00, BIAh AR TR
JTTE PR Z F, KRB PR % = AE 0.0018~
0.0027 mg/kg Z [B], HAFS REAH 16.86%,

rEREHRESRTHESEBTE, WHLF GB
2762-2017 (X ih A FEZARE BT Ts R ) (Cd
<0.05 mg/kg; Pb<<0.2 mg/kg)ER . 45 AP KAk 18 F
TLE G B ZFITE 2829~5945 mg/kg Z[H), 58 SRR SN0
KR ME TR T EMERERNEZ —,

R4 REHMFROMETE

Table 4 The inorganic elements of sweet cherry

ez AN BRI e xR HH
/(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg)

Na 332 18.4 26.7 53.1 144.0

Mg 304.9 182.7 192.0 223.1 303.7

K 5486.6 2577.2 2821.3 3127.1 43252

Ca 109.6 43.9 55.8 65.0 100.9

\Y% 0.0361 0.0348 0.0341 0.0325 0.0329

Cr 0.0533 0.0539 0.0485 0.0501 0.0584

Mn 0.426 0.267 0.224 0.104 1.062
Fe 8.404 5.631 4.360 4.854 8.147
Ni 0.005 0.005 0.006 0.006 0.007
Cu 0.599 0.367 0.303 0.521 0.458
Zn 1.327 1.001 0.752 1.125 1.544

As 0.0064 0.0039 0.0025 0.0134 0.0125
Se 0.0018 0.0027 0.0020 0.0021 0.0025
Mo 0.0104 0.0093 0.0060 0.0082 0.0086

Cd 0.0099 0.0096 0.0098 0.0084 0.0088
Sb 0.0030 0.0029 0.0029 0.0027 0.0027
Ba 0.0839 0.0753 0.3628 0.1397 0.1400

Pb 0.0309 0.0114 0.0249 0.0311 0.0204
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Table 5 The element level of different varieties sweet cherry

LR Pffi/(mghkg)  TER/A(mgkg)  PRERE LR RH%
Na 55.08 18.4~144.0 51.33 93.20
Mg 241.3 182.7~304.9 59.44 24.64
K 3667 2577.2~5486.6 1218 33.22
Ca 75.04 43.9~109.6 28.74 38.30

\Y% 0.0341 0.0329~0.0361  0.0015 4.27
Cr 0.0528 0.0485~0.0584  0.0038 7.25

Mn 0.4166 0.104~1.062 0.3788 90.92
Fe 6.287 4.360~8.404 1.891 30.08
Ni 0.0058 0.005~0.007 0.0008 14.43
Cu 0.4496 0.303~0.599 0.1181 26.27
Zn 1.149 0.752~1.544 0.3032 26.37
As 0.0077 0.0025~0.0134  0.0050 64.51
Se 0.0022 0.0018~0.0027  0.0004 16.86
Mo 0.0085 0.0060~0.0104  0.0016 19.15
Cd 0.0093 0.0084~0.0099  0.0007 7.13
Sb 0.0028 0.0027~0.0030  0.0001 5.04
Ba 0.1603 0.0753~0.3628  0.1172 73.09
Pb 0.0237 0.0114~0.0311 0.0082 34.68

2017 4E 9 F MG, 2018 4E 4 1 HSZhtify A AR
FE PAFT AR WS/T 578.3-201 7 HH H B RIEE &SR %
SR 3 e R )R T P R R
BRI E NS HBAG, FAUE AR AR5 8k
12~20 mg/d, % 7.5~12.5 mg/d, fili 60 pg/d. % 0.8 mg/d.
B 30 pg/d SESER, TN TR B R T e s R
PN FIE S

AN SRR R SR E R g 2K, B
Bl FARE 2R UEA T LU AN B3, BT DAERRAE S R 8,
JEFER 4.27%~93.20%, HAFITGE S EEHRERELK. &
I T R AE AR A s R G AR, A
BAR RS H BB S RFERENG RN LRk
A, A SARRA R, HaeNEh . DL EAFSE
ZERFW, FEART SRR, BT TR & RAETE
—EZS, B SALL, Kb e R SR
&, AE R AR U R M R BRI

4 & i

W 1T 2 22 U 1) e S i R, KPR 1 A B T B e
M, HAA B mgassY, ok RAEE A IESE,
WOIRAEA )™ by B B B RIS . e A2 A 2 A B, X

2T B R SR TR A™ b, TFJE Al B S
AR, UM T BB 2™ ok 2k, BT Y, sk
FEHE W o S0 o0 o AR A, i v Rl i T T AL 4
AR A A TR R4, 15 O e B PN A= gl ) AT
Frgith, 2 FHRARICHSIRE . JTH BRI

ACBIEFE R PRI T 7 L ICP-MS [R] 7 K it
TSR] i AR P B TR, ik RO L RE
Ph A BRAE SR BRI A5 5 300 20 W SR Ay vk 2 7
PRAE, BERS I L 220 R 0T AU ER, D ARG TR R
BB IRy, 45 T B R LR S R R A T
RES FLSE

X5 AL Rl R TR S R T T R B, K
Berb S AR LR, R SRR T E AR
HAEbR. KMk E & K. Fe. Ca =R iocE, 76
AR R AETE 835 22 5, K, Mg, Zn, Cu A& BEILELR,
Zn, Cu 7 HAEA M FPE JCH] 22 5%, Na. Mn 595 022
SRR WITR BEDRE, L0477 m T HABZLAEE LD
RS i B TN R, LR AR, <Lk S e nE
HAT B 1 & A (A R A DD, AT %3 XK ) K e,
XA T LA™ i B 55 DA T AN B e L RN (A
A HC B ) B R SO S BRAE
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