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Analysis and comparison of heavy metal content in propolis with different
processing technologies

XU Lu-Xiang', LV Bin, YE Hui

(Jiangshan Inspection and Testing Research Institute, Jiangshan 324100, China)

ABSTRACT: Objective To understand the effect of propolis processed products with different processing
technologies on removing harmful heavy metals from raw glue. Methods Microwave digestion, graphite furnace
atomic absorption spectrometry and hydride generation atomic fluorescence spectrometry were used to determine the
contents of four harmful heavy metals (lead, cadmium, total mercury and total arsenic) in 2 propolis processed
products and the recovery rates of 3 concentrations were determined. Results The correlation coefficients of the
standard curves of the 4 elements were all above 0.999, the recovery rates of standard addition were 83.8%—114.2%
by ethanol extraction and 72.6%—108.5% by supercritical fluid extraction. The contents of lead, cadmium and total
arsenic in propolis processed by supercritical extraction were significantly lower than those processed by ethanol
extraction, and the total mercury content was not detected in both processing technologies. Conclusion
Supercritical extraction is better than ethanol extraction in food safety of harmful heavy metal content.
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2.1 ZLWgE

ME204 H, T RK¥-(Hi+ METTLER TOLEDO A #]);
24HV750 fof B 7 f# AN (B8 Hb B Anton Paar /A H);
BHW-09A2424 i f7 & i i (b i i 1 2= B Hoa R
7]); PinAAle-900T JETF- W/ 6B TH(F 4 30 IR BR AR Ay
AR F]); AFS-9780 JEF 96/ Y66 B (AL st i e A
AR
2.2 KGR

By L 5L B SRPREREE(1000 pg/mL, 54 (4
J& KB AR B bty B ER (LA, b2 sl
R A FRA R, $hiR . W A8k . BilR(IEgal,
[ 25 4 220 RS |, UK (R4, kA F
et A B2 |l ), A A Ao Bral, 258 BE N A
FRA A, WA S (o tral, BEIFARAZLABRA R, Bt
WM FR (e gest, i AR A BRA Wl ); 515 IR A
(PR, Kt Rz ),
23 ¥ M

F T VLA 3 72 A 4 R A B el fof VT L AR U ok e
Al A VE R R A TR R e e s fe, 43 I P 2 2K B
T TR I A A B 1 ) e e ol i
24 TWHE
24.1 A5LFMEA L BB A0 AT

FREL 0.3 g MEALSE 12 43, Forb 3 VR PATHE, Hok
O U AE SR CIAR RIS, A IARBREE 34 F1T, B A H
£ 4 500 ng/mL AEYRIEE W 0.20, 0.40., 0.60 mL F LA
SE AR TR, 78 12 O RE S TP S mL il BR7E A1 S5 i #4
#r B 120 °Chi 30 min WHAR, BOHMCBUSREIMA
1 mL ¥&ASER A 2 mL XCAUK AT G T A, T AR
1R, HESERUGTEGBINAEE 2L 140 cCHR =T
T, S AR R I R R AR A R A
SUMMBRIF IR 3 IRIEIN AR, VRGBSR 5%
THERIA R E 25 2 25.0 mL,
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Table 1 Microwave digestion procedure

Fe BEPC  WIE/W FHE /AR FEH A /min
1 130 1200 10/5
2 180 1200 10/30

242 454 PR u 4L B AR

FREL 0.3 g #Eahdk 12 £y, o 3 (/A PATHE, HA
9 X RE S ASOIFR RS, RS INFREREE 3 P47, AR A
B8 50 ng/mL FIETFRUEZ K 0.20, 0.40, 0.60 mL FH LA
FETNBR ISR, 76 12 R SIS mL R 7 A S5
#% B 120 °CHi 30 min WU AR, TOH MR SEBUS R EHIIMA
| mL VRS2 A 2 mL AUEUK FF 7RO e, TE R
1PN, THETE UG A SBINARE LD 140 CHRE i
T, S5 TR AR 2 U N R A 2 S RO A
SUMEFRVETR 3 IRUEIRIHARTE, DERAIFEIAS A 5%
TSRV E A 2 25.0 mL.
2.43 EAVEE N E AR S AL B ek

FREL 0.3 g #EAAE 12 4y, o 3 M VE R FATHE, HR 9
By RE FRABOIIFRIRSS, B IAREREE 3 S TAT, SR AU
9 100 ng/mL HTFRAERF R 0.50. 1.00, 2.00 mL FHLAIIGE
JnbRENRE, 72 12 FESHOIA S mL SRS #HE 30 min,
AN 2 mL GEER A TR T R, TH AR AN 2 PR, TH
i SE UG R BAES DL 130 CHMZERE T, 4Rk
EEREHFERBRRE AT AR BT 3 )ik
VIHMRRE, TRRAIBIARERMA 5 mLIRA# (0.1 g/mL
FRAR+0.1 g/mL HLIRMIR)(VIV)H 2B F /K EARZE 25.0 mL.
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Table 2 Microwave digestion procedure

e i BE/°C TRIW T/ PR 8] /min
1 120 1200 5/6
2 180 1200 5/10
3 190 1200 5/15

244 EREFNEA AT B AKT

FREL 0.3 g BUFEALIL 12 £y, Hor 3 0 FATHE, H
A9 Dy RESMSOIARIASS, BASIEREEEE 3 AT, 4nln
AMEES 10 ng/mL MAFFRIER K 0.50, 1.00. 2.00 mL JH
DA E bR I e, 7 S O St oA S mL AR i i B ok
&, #MIN 2 mL AR PR AT RO T 8, IR AR R AN 3R 3 R,
T S8 IR TE AT SRR LA 130 °CHEIR BAR (B IR K,
58 A 2 T TR AR TR AR BB A S SRR b i R
K 3 BT ARIE, DEMCEIHE AL T 258 FKE %
£ 25.0 mL.
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Table 3 microwave digestion procedure

e Mg/ PC WE/W TR AR FF T ] /min
1 80 800 30/5
2 120 1200 30/7
3 160 1600 30/5

2.5 FRERRE S
2.5.1  ABARER IR A B

%18 GB 5009.12-2017¢ &b L E R &P
AR 5 ) SVER — 3w b A R T O ok T, bR
TSR LR 4.
2,52  ARAR IR A B

%18 GB 5009.15-2014 &b L E KR &5
AR 5 ) Ve B A o s VR D T, o g R R A5
WL 4,
2.53 BV IR A B

F R GB 5009.11-2014 ( & i 2 E AR ME ik a
it B JCHUA A s ) 1OV — R 58 i v BB TR VR
PO, FRiE e AR L3R 4.
2.5.4  BRATEB IR BLE

#HR GB 5009.17-2014( & i L2 B AR ME L E
R KA LR A 2 ) U VER — g 385 — 3k v b e s s I 1
IREH, PRy S R L 4.

®4 BRURRERZETIRE

Table 4 Concentration in standard curve of each element
JLH W /(ng/mL)
Pb 0 4.00 8.00 12.00 20.00
Cd 0 0.50 1.00 1.50 2.00
As 0 1.00 4.00 8.00 10.00
Hg 0 0.10 0.20 0.40 0.80

2.6 UEBEH
2.6.1 ABMEARLM

PeK: 283.31 nm; BR4%: 0.7 nm; STHLUR 10 mA; T4
120 °CFHEIT 1s, FREFETE] 35s, 150 °CTHETA] 15 s, fR4;
BSIA] 40's, JKAk: 750 °CTHEBTIE 10 s, FRIFESAI 20, JRF
fb: 1750 °CLRAFRTIA] 5 50
2.6.2 ABMIEALE M

WK 228.80 nm; M4%: 0.7 nm; STHLTE 4 mA; T4
120 °CTHEIE] 1 s, fRF5IFE] 30 s, 140 °CTHERF[E] 15 s,
PREERTE] 35 s, JKAk: 680 °CTHEATIE] 10 s, FREFRTE 20 s,
JEFAk: 1600 °CEFFRTIR] 5 5.0

2.63 EBAPMEALE LN

fEE 300 V, SJTHL 500 mA, F/HFB 25 mA,
BTk #%m E 8 mm, 3 300 mL/min, Bt #k <
9000 mL/min,
2,64 ERMEAREM

FEE 270 V, KTH 15 mA, BTIL2 5 10 mm,
#%< 400 mL/min, B#illk’<. 9000 mL/min,

3 HREHR

31 BRERIFERZEXREY

FIOCERMEMR UL 1~18] 4, &ITEMLRELE S,
A5 IU R b M 2 RH 5 R E > 0.999, X 25 A e B2 FH X
AR S (BT S B A 2P 06 R LA
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R
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Fig.l Standard curve of lead content
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Fig.2 Standard curve of cadmium content
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Table 7 Results of standard addition recovery rate
i 3000.000 — — — —
a4 A s ARdER) T bRt ot Jndz
3 2000.000 Jik EE MARng EHRdRmg  ERER%
= 100 107.38 107.4
1000.000
Pb 200 217.76 108.9
0.000 ' ' : ' ! 300 342.57 114.2
0.000 2.000 4.000 6.000 8.000 10.000
10 10.96 109.6
¥R /(ng/mL)
Cd 20 20.41 102.1
P4 B R 28 30 2645 8.2
Fig.4 Standard curve of arsenic content 50 47.27 94.6
As 100 98.16 98.2
200 220.20 110.1
R5 EREMERMEZHEXRY 5 4.19 3.8
Table 5 Correlation coefficient of standard curve of each element
Hg 10 11.04 110.4
TLHR UIESES 20 21.61 108.1
100 98.65 98.7
45 (Pb) 0.9998
Pb 200 184.17 92.1
f(Cd) 0.9995 300 325.46 108.5
10 10.02 100.2
AR A 0.9995
(A cd 20 19.69 98.5
e 30 29.18 97.3
50 45.70 91.4
As 100 91.82 91.8
N 200 185.21 92.6
3.2 HmER
3 5 3.91 78.1
BADZE IO P R e e il B 3 MR SRR R EATRE, AR He 1 76 126
M B LA, B S0 - H (1 12 o 0 Lhss 1
T A5 SR 2% 6.
4 % B

+z 6 HRIMLER(mg/ke)
Table 6 Results of sample analysis (mg/kg)

HEPUT I #5(Pb) fE(Cd) MA(As)  MR(Hg)
i 0.16 0.011 0.11 /
R I A / / / /

TE: P AR SR TR IR, 7 i 1 BRE 0.005 mg/kg.

3.3 mErEYER

TIARAE i KR YR v v Bl £ m LA T3, BT 75 285 SR st
R A B RO R PRI A AR iR S AR
TEEMINFR R, SR LR 7, R CEEAERL, g
FAE 83.8%~114.2% 2 0], >R FH M i 2E B, [l Wi 26 4
72.6%~108.5%Z [ o BAFHISZ 47 T I 4551 .

AT A TC R AR E T2 OC R TE 0.999 LU |, 7
HEW) R 10 i 3R L BE 2 U AR 83.8%~114.2%, Il 5 2K B
IRTE 72.6%~108.5.4%, HREA L SCHE T WIFPAS [R] )7 UAE L
(14 e Jse ) it P A A D R P AR A R . DARE A 8 4 B
RHKE, 4 MAFEEHLSEEBIG AR Tk e p 35k
Kith, 78RR BUL N T e bk T BRI A 3 Fhg & &
G RIS Y B AR AE M IR O BT L AR GB/T 24283-201812
PRE R ESE G ENER, BREHCBEERGE T
Mg JE IR S 2 o) A B =2 — S fa . B TR 2
P 2% B AR B 300 55 L ™ O W e R L 6% A 255 174 it 3
W W i H A R FE A Ve R s R P ) (R A e e
JE 4 TR 2 AR B AR A . T I SR 2 ks
I SRR S R I LA, B R e I v ) 4
PIEUY, RARBRAVE N RSy, JCRELE, e R
A A P2 e B, ASFEAEA LI ) 9 5% B Tl R, AR K
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