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Distribution of heavy metals in the species of Brassica campestris L. bee
pollen and Camellia japonica L. bee pollen
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(National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To investigate the distribution features of 7 kinds of heavy metals (metalloid) in the
species of Brassica campestris L. bee pollen and Camellia japonica L. bee pollens. Methods The content of 7 kinds
of elements (chromium, manganese, arsenic, copper, nickel, cadmium and lead) in bee pollen samples was
determined by microwave digestion-inductively coupled plasma mass spectrometry (ICP-MS). The statistical analysis
was conducted to investigate whether there was significant difference in the content of each element between the
species of Brassica campestris L. bee pollen and Camellia japonica L. bee pollen. Results The pollution of heavy
metals was found in both species of bee pollens, but the pollution levels of heavy metals were different. There were
significant differences in the content of Mn, Ni and Cu in the species of Brassica campestris L. bee pollen samples
and Camellia japonica L. bee pollen samples (P<0.05), while there was no significant difference in the content of
chromium, arsenic, cadmium and lead between the 2 species of bee pollens (P>0.05). Conclusion The supervision
of bee pollens with high risk of heavy metal pollution should be strengthened, and the heavy metal pollution caused

by inorganic pollutants in the environment of the place of origin should be taken into consideration in the formulation
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and revision of production specification standards.
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ICAP-Q 7 A J&HE 5 55 B3 F IR BT 15 {X (35 [ Thermo
Fisher Scientific /3 #l); MARSS5 HUA3% 14 i3 (35 ! CEM 2
Al); Milli-Q BY#R 4l /K HL(F8 [ Sartorius 23 H); G-400 % it 4%
TR FE IR (I SR B R A FR A | ); AL204 7Y
HL TR (8% & 0.1 mg, 3E[E Mettler Toledo 24 ),

Cr. Mn, Cu., Cd. Pb F#EFER (1000 mg/L, [H
Inorganic Ventures 2\ H]); Ni ARAEF (1000 mg/L, K [H
Accustandard 23 Fl); As FREVS (100 mg/L, Jtatdb iyl
THEE AR, WIRSHIER: Y. Rh. Ge IRHEER
(1000 mg/L, A 4 )8 & F ARt rue); Re
In FRAEVE (1000 mg/L, 3£[H Inorganic Ventures /A#)); fil§
(R kal, 2548 EAb 2R B o

FES: A RE S0 SR, RS i R b ot
R SN TR . MRRVC. AR, VIR, 7. .
PG 10 A48 (ELRE T B i X
12 WA
1.2.1  AFAEERAA

KRS HUE A T RAR IR, 5% RIS RE R
Pk, il MR EHRE N 0.1, 0.5, 1,5, 10, 50, 100 pg/L
MRS PR . KRS BGE & | mL Ge. In. Re FRifEV
W, FS%IHMRIEIREA ZE 100 mL, 153 10 mg/L bRuER#% 5
W, SRIGAEHREEL 0.1 mL NFRERTR, F S%hisPRiAs e
A2 100 mL, 58] 10 pg/L WER LAER .

122 #HouHl &

FAh T AR 2 EE S B GB 5009.268—2016¢ £ b4 4
EZEbME P ZIe R MIE ) Pk, FERAE SRR
S PR PR RIS S, X S5 2 R AT 3E S Ak VA BRI
0.3 g(K&H% 0.0001 g)MAEMFEN,, BT ISR U )6
IHfERED, A 5 mL AERRIEFE S S8 2B, 7E2 IR N E
10 min. HEHMERERL CCAER Y, 8% 100 °C/a,
{REE 30 min HEATTNR . SERINMARERE DA TIA SINE



4598 B dn 2 4 R R I A 4R

12

WA, BUH TR, BRI, fr LR, BT
AT AR, IR Y N 0~5 min, FiR~120 °C;
5~10 min, 120 °C; 10~15 min, 120~150 °C; 15~25 min, 150 °C;
25~30 min, 150~190 °C; 30~50 min, 190 °C., f 1 ffid Figs i
ST RO, W E R TR, MO BT
120 °CIETY Y, I ERREFB AT 1~2 mL B RIARSE R
FELLE T, RS R R R R R B
i, RE 3R, EAE 25 mL, KHIERIREER, F 5%
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R Ai5K.(>99.999%), ii: 4.2 mL/min; FEEEHEE: 40 r/min;
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VIR IE I 05 B 45 SR AR AR (Y),  Jo o V4 B A A A AR (X,
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2 HERS5HH

21 EEBH
e 1.2.4 #AE1R LA TR BIH T FRAE 0.1~100 pg/L

O RN 2t R AT, HHOCREIIRT 0999, Ktk R
£ 0.0012~0.0245 pg/L Z[8], LIFRFER 0.3 g, MikRAR
25 mL 758 i 2 B FRTE 0.00034~0.0068 mg/kg Z [8], 4%
W 1,

22 HREMMREEMFTREEESSW
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E B, T E AR OO AR R R 4y TCHLTE Y
PR A I E ST GB 31636—2016 ¢ 24444
FARME LA ) T AUH 5 Y W B Y A A GB
2762—2017 { B & E R bl & i s PR )
FIHLRE, T GB 2762—2017 LKL E ML HH5 (UL Pb
PR ER N < 0.5 mg/kg, % HA T R4 0 0
HOR . NY 51372002 { A FEEMBEAN ) (BHE L)
U HS A PR 2k, Bl <1 mg/kg(lh Pb it). GB/T
30359—2013 { ¥EAEHK ) FI GH/T 1014—1999 { #4545 )
X 4R S AR AR R E . RE (R R DA
T TN TT 5 TFAE SR <13 b 48 4 [ 5 b5 o 2 i 1
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TURDE WA R ) (E D&Mk (2015) 803 S (&
A A E RARAE TERY ) (TIE >R 72 U0 Fe ) 4 il 16 B I i 2 8
RHT, brihl E i 7 v T K B A6 R w4 T e ) 4
o, OBF R IR 32 Gy MR oMYA S RN
(0.48+0.41) mg/kg, HARER 24.0%. FEAUWAMA 17
HEFE S, R R & BT & R AR LA

F1 THTROEESE, RERH. &MEE. RERREER
Table 1 Regression equations, coefficients of determination, ranges of linearity, limits of detection and limits of quantification of 7
kinds of elements

JLR VTR e 2 H(r?) MV /(ng/L) K B/ (ug/L) & fR/(mg/kg)
2Cr Y=22500.5009X+2142.1373 0.9995 0.1~100 0.0245 0.0068
5Mn Y=9045.9418X+414.1259 1.0000 0.1~100 0.0143 0.0041
ONii Y=11826.8056X+1795.2864 1.0000 0.1~100 0.0163 0.0046
%Cu Y=33048.7017X+8506.8544 0.9998 0.1~100 0.0204 0.0057
As Y=3842.7744X+9.8424 1.0000 0.1~100 0.0064 0.0018
"cd Y=8376.5271X+11.7215 0.9999 0.1~100 0.0012 0.00034
2%8pp Y=169477.7955X+12765.2375 0.9994 0.1~100 0.0078 0.0022
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Table 2 Occurrence of 7 kinds of elements in Brassica campestris

L. bee pollen and Camellia japonica L. bee pollen samples

EEME Gl ﬁiﬁéﬁﬁ ‘f’mfjfjgg‘fﬁ

¥E 0.112 0.126

E 0.118 0.123

Cr FrifE2E 0.057 0.056
W/ ME 0.044 0.056

W K AE 0.181 0.221
¥ 279.529 24.576

E 278.504 22.555

Mn bR 66.898 4350
S GNE 183.583 20.358
MR AE 371.119 35.278

¥ifE 4.385 0.268

E 4.410 0.273

Ni bR 0.886 0.074
W /IME 2.831 0.184

MR AE 5.533 0.442

¥ifE 10.044 7.867

e 10.056 7.692

Cu bR 0.609 0.573
e /IME 9.165 7.185

e KAE 10.741 9.047

¥E 0.026 0.059

e 0.025 0.027

As brifE2E 0.013 0.113
W /IME 0.011 0.009

e KAE 0.040 0.398

¥ 0.029 0.027

e 0.032 0.028

cd brifE2E 0.009 0.013
W/ ME 0.014 0.008

W KAE 0.038 0.052

¥ 0.098 0.097

e 0.083 0.062

Pb Frifi2E 0.079 0.073
W/ ME 0.025 0.041

WK AE 0.238 0.243

XHHZEAE R A ACAE R RS R 7 oo RS EM 2R
HEAT HO BT . 07 2555 R 06, T 2555 0), SRR
J7E 5 Hi(one-way ANOVA); JrZAFri}, RAAESHK
5, MTEER L 3. Z5REH: Cr. Cu fl Cd AR
BIEA, ALK B R A Hr ik 64743 H1; M, Ni,
As Tl Pb S BAFFAIESDME, RMAAESEHEI R Iy k%t
B AT T . R 2 M 3 W LIE Y, BAR 2 ik
WM ES RIS YA, (HELR IS YK 2ER
Mn. Ni fl Cu 5§ 3 FIOCRAEICRAE FIMSALR AL S RIS AE
TR B 22 R HE B 80T L (P<0.05); Cr. As.
Cd fl Pb % 4 FonE S RAEXL 2 REMMFERADE
(P>0.05)c XA SIER = HIFMEEINT R EA K, W5IE
Rl B AR OGRS, U Min ZEZSAEAE R R SE AL
B 43 B 279.529 mg/kg Fl 24.576 mg/kg, 2R
11 %, Ni 725 46 46 85 F0 I 32 26 8 o 00 289 1 4 51
4.385 mg/kg 1 0.268 mg/kg, 25T 16 1%,

R3 HEEMMFEEER T THMLIRSEERNGIT S0
Table 3 Statistical analysis of 7 kinds of elements in Brassica
campestris L. bee pollen and Camellia japonica L. bee
pollen samples

L RN
JLERMAE HREEAGTEL
FEGT SRR
Cr 0.627 —° T
Mn n/a 0.000° H
Ni n/a 0.000 f
Cu 0.000 — H
As n/a 0.884 T
cd 0.740 — ¥
Pb n/a 0.733 T

1 d FR P<0.05; b AR ARMITIESEAGLE; n/a Fn Rl 2
FFRMRIR; ¢ 8 P<0.001,

3 4 1

AR FEE 2L X SEAE R R ACAERS 8 L L AL 5
B RS SR T T, TR RRAE, b3k E
PRAERME TR T S8 1K 4 .

B, 78 GB 31636—2016 il & Fed, HisyedrR
w5 GB 2762—2012( B i E 2 E Rl &Ry
PR ) P17, BR TS MR AE LASD, S5 I 2 il s HAth
TEHLIT YT A BREAE, FrofE g il i B B 3 R A A A9 id
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