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Determination and analysis of 4 kinds of heavy metals content in peony pollen
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ABSTRACT: Objective To determine the contents of lead, cadmium, total mercury and total arsenic in the pollen
of peony by microwave digestion-atomic absorption spectrometry/atomic fluorescence spectrometry, and explore the
status of 4 kinds of heavy metal pollutants in the pollen of peony in Luoyang agricultural expo park area. Methods
The content of lead, cadmium, total mercury and total arsenic in the pollen of peony in 6 main cultivars was
determined by microwave digestibility-atomic absorption spectrometry/atomic fluorescence spectrometry, and the
determination results were analyzed and evaluated. Results The lead, cadmium, total mercury and total arsenic had
a good linear relationship in a certain concentration range, the correlation coefficients were greater than 0.998, the
limits of detection were 0.010, 0.003, 0.003 and 0.010 mg/kg. The recoveries of each element were between
94.2%-109.4%. The 4 kinds of heavy metal pollutants were detected in the pollen of the 6 main cultivars, and the
variance analysis results showed that the variation coefficients of the content of the 4 heavy metal elements were all
greater than 10%, and the differences among different cultivars showed statistical significance. Conclusion The
method has high accuracy and precision. According to the relevant national standard, the content of heavy metals in
the pollen of 6 kinds of peony meets the requirements. This study provides data support for the comprehensive
utilization of peony pollen resources and the development of peony pollen products.
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TR A ARG, AEBF 1L AR | AR
AT A EHLRE S A o EEMER, HA1R
I E S E A2 A RS AT TR A AR R,
TERME R O i iE A BRI R BE, XTI TTF &
ek iz P, P44 Paeonia suffruticosa))d &
B AT R ZHETEEAR, A IEhZ %, 4t
AR, WHr-EZ, Hurdk EAFHES 4 5l 55
T, HHETFHEFE . FPHER” . IEBHE TR R T 4%
L2 A B U RO 3R B P R B R s o, B
FOAE AT TR AP LS 1400 A F.

BT L FEAE R0 b (8 R 0 0 . 3 T ) T F 5 A
Z M1 (AR A PR 75 Y ) B H 35 7™ 5, AR P i
Py BB, SO AT H 25 560 A Tl U2 H R G
X PR T T 4 R TS Y AR SCBIE o o AR50 R R
TH - S W T /D S i 12 I 0 43 34 PR A
X 6 A TRk F PR T T AR TS
DEARIE M hE S S O R RS, R bR AT
M AEH BT DA R P e 22 A VR B A o 2 A T

1 #MR5RE%

1.1 MR5EE
111 XA ABLE

RORICEMER R T N 100 mg/L, . . &
RTC R AR R B 1000 me/L, 38 EZA @4
&8 KB TR B e AR 7

iR . oA b E . BRIl JRM B AT, K
B FHK ¥ IR Z8I8 K o a6 Ir 48 IR T 20% g R i
W 24 h DIABRRE AR . WESRARRIARR L H, o
T 30%Eh RIS 24 h J5, FHRIE 20%M5FR IR 24 h,
Al K sE T4

PE AA700 i TG (32 B PE 22 H]); AFS-8330
JRF RIS RALEIAT IR A F]); ETHOS 1 3k
TH AL (B R F] Milestone /A wl); FR200 HL K- (H A A/D
23 w)); ED16 IIFAR (AL SRIA 2 RHA A
112 AReES

TEHEFHERAE I T BRI ) A el Ay R APl
(I FHRAL AR | SR (PR PR R A
FA0). UL (h AP R R S) . AR (P A
FHBFE EFRS) RLLISN(H JFEE SRR E RS, <R
FHEP (LRGP HR T B 2R S)6 P ERR SRR .

1.2 XWHEE

1.2.1 HaTas
TP FIBEHLRAT 20 DFERL, FERAHIERFE

b BT HA THEAAN 45~50 °CHLT 2 Fi fEHE BN, #F
PR 60 HIfF, BT kA 20 SCIRIEIRAT

FREUR A ¥ 5T A FHE AR 5L 0.5000 g+0.0001 g
TRNUMIFHE MRS, ZEMA 6 mL fiffR, 2 mL it
AR, MEHEEH NI 4~6 h, 7B TR H R
W, B8 T AR T AT RO T R . TR SRR TR
1 kW, 0~15 min HFHEZE 190 °C, f#iE 15~25 min; 4
WAL T 45 °CULT, HMHEBS R, HiHREE =
25 mL R, FHARKEGRIEMRE 2~3 Ik, A0k
W TARBERTIERAKERZEZRE, R5% R R
E Y

PR Y. . SORDTEEE LALER AT, T
DU B 75 A S SRR TR i R AN B 4 Tl = AR,
TR 2 5 MR 3 D55 A 8 SR, TR I 7 B o Al 1 7
FRab P, FBEEALAT 10 mL TR MRS, BT HRAS L
140 °CHERZ | mL ZEHEUR, A#), F 5% HCL /KB
B 2~3 IR, AT 10 mL AEHHHIFH 5%
HCL /KIFWE A B X, IRAI&H .
1.2.2  ARAZ R B

SRS 5. BOR . BINFRIEA IR, BRMR, B
TSR ERS) TAER: 0. 5. 10, 20, 30, 40, 50 pg/L;
EARMERSITAER: 0. 1, 2, 3. 4. 5 pg/L; BRIMER
HITAER: 0. 0.1, 0.2, 0.4, 0.8, 1.0 pg/L; HFHRAEZR S
TAEW:0, 1, 2. 4, 8, 10 ug/L,
1.2.3  Heulz

TEEITHHAFEE 20~30 min, 25 AR TRILEREE G H
AN BRI R TR, 1520 hR i d 2R, T4 0000 B
25 VR T T AT o
124 BEBIHLH

(WEFRWBOCTEALCTAES A FITRE 551 Pb =5
BRI 20 mA, A SP RS R 660 °C,
JEFALTREE 1900 °C; PR 20 L, FEARBIER]: 0.5%0
1 — SR -0.05% M R AV T, SERHGHERI A& 5 ul, #iot
FE M Cd 25 AT L UE: 15 mA A S FHEA
PRI 400 °C, JRFALIREE 1550 °C; #EAER: 20 pL,

QEF AT TAES A BT R E 454
178 300 V, ATHLIE 60 mA, B FILEsm A 8 mm, S
Ui 300 mL/min, Bl # 800 mL/min, ¥ A &
0.5 mL, #ERAFE 2 s, FEATI] 10 s. I S%(V/V)ER
R EJEA: 2.0% (MNV)IIEFLAR+0.5%(m/V) & & L4
BORICEE &M M E 270 V, 4TH 30 mA, JFT
fb# =g 8 mm, H W 300 mL/min, Bl <0
800 mL/min, VEAfE 0.5 mL, ZERAEFM] 2 s, AT
10 so W 5 %(VV)IHER . IR 2.0% (m/V) TS AL ER
+0.5% (M)A LN
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21 4 MESETRI(EMLZL. FERLR, BE
FEFE =

FICEM TAEMSZ . Jrikder bR . R B FRS % 1 D0
F 1. FE 1 WA, FonEK TAEMLRL MM REHE
0.9988~1.0000 Z [A], &M EIHFREA BAFHIZMECR X
WA FERCOEATINE 11 R, TR AR 2=, B
DL=KxSy/a [ H a AFRPE, S, A2 FbrifE2E, ERREie Al
W FH Ak 24 Bk & 4> (international union of pure and applied
chemistry, ITUPAC)& I k=3 1 Rk tH BRI AR ER, 151145
JCE MK BR . XA R T 6 WA TIRE, T
BILR TR BE, FE 50 A 50 A A o R 22
(relative standard deviation, RSD), ZER BN ILER RSD
T 0.98%~2.95% 2 1], FAAKNLERAE v i, IUERAE
i T 1 v 1 N G = o=~ 1 ) [ R T 3 3
94.2%~109.4% 1], MU REE, f54G GB/T 27404—2008
(IR s hRTE A FALAGI ) B s F A Ag [l
22 mMEHAEMPESESEDTHIFER

6 > F AR S A PR AN [ RR B AR TR A
BoR, BMESBEIEEY, WE 2. FESERER, 4
FESEILR ST ENERREEIRT 10%, SbFhE 255
TR HBFZ IR, BAEAER PSS ETE
(0.1279+0.0020)~(0.2636+0.0103)mg/kg, “ 4 e FH1E
MAPEN ST ERES,; MAEAERPEN S EE
(0.1456+0.0060)~(0.2266=0.0076)mg/kg, “V BHLL " HFHEKS

HES BN SRR SR AR B S R
(0.0158+0.0035)~(0.0778+0.0049)mg/kg, “F& i1 F4 4645y
OB E I SRR AR R B OR B FE (0.0074
+0.0013)~(0.0813+0.0025)mg/kg, “Bi JRLL 4t FHE RSt R

05 AR o

R1 AMEGERTREMEEXRY, FERUR. BEEM
=] YL (n=6)
Table 1 Linear correlation coefficients, limits of detection,
precisions and recoveries of 4 heavy metal elements(n=6)

BARIEE  HLRMK JrERER WA R

/(mg/kg) RSD/% 1%

i 0.9991 0.010 2.95 95.7
ke 0.9988 0.003 1.12 109.4
TR 1.0000 0.003 1.25 94.2
S 0.9989 0.010 0.98 108.6

3 FHi51Tie

AT R VARG T it - L WO 1 13/ S 0 6 i
XTI B A T X 6 A AR AL PSR PR Y 4 P 4
JE TS ) o A TR RN AT, SRR AL L BOKR.
SN —EWRETE RN R R, MCRBBKTF
0.998, J5 K H FR4> 5124 0.010,0.003,0.003.0.010 mg/kg,
B ILR IR [EICRTE 94.2%~109.4%2 1] . 6 Rtk PFAEH;
HORNRIRRBE RS 7B AR BOKR . SRR E S RIS Y.
T2 AR IR, 4 FIESEILREENERZBEIR
T 10%, dnAhia) 22 5 8 1A o208

x2 HAEMPESRESE

Table 2 Heavy metal content in Peony pollen

b Ht/(mg/kg) 8 /(mg/kg) A/ (mg/kg) IR /(mg/kg)
Bl J5i 21 0.2056+0.0095° 0.2075+0.0012° 0.0158+0.0035¢ 0.0813+0.0025°
54 0.2636+0.0103° 0.2157+0.0086" 0.0542+0.0058° 0.0528+0.0025°
& PHLL 0.1851+0.0053¢ 0.2266+0.0076 0.05340.0035° 0.0605+0.0044°
AL 0.25040.0079° 0.1903+0.0157° 0.0778+0.0049* 0.03010.0007¢
FRET TGRS 0.21730.0027° 0.1456=0.0060° 0.0748+0.0045° 0.0084+0.0005°
RFHE 0.1279£0.0020° 0.1866+0.0009° 0.0638+0.0036" 0.0074+0.0013¢
- E 0.2083 0.1954 0.0566 0.0401
FrifE2E SD 0.0488 0.0287 0.0224 0.0298
A5 R CV% 23.4396 14.6837 39.5870 74.4193

TE: AR T RS dh ) 5 22 57

K P<0.05 /K,
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[ K H i Joat PHER = ST AR, (AR AR 3R
FIE 2G84 ) 2015 4 RRA X FER I EH S R BR 2 E1 TR E; GB
2762—201 K B i A E AR & b is Y R U0 E
TAER H S Y T A BRI 0.5 mg/kg; GB 31636—2016( &
MR A EFARE B ) XER M E SRR EKE GB
2762—2017 B4 52, WM/T 2—2004 2 FIAE M K i3
Gz SR g A A TN AR PR E T 24 FAR 4 B i 551 v 4 4
HI R 5.0 mg/kg, FARYIFREEH 0.3 mg/kg, SSRABRE N
0.2 mg/kg, SARIPRE N 2.0 mg/kg, B LI EHEARIE, 6
R FRAER R ROEY . . BR . ERMERBESEER, A
SN N T fEE , (HREE HTHER R 5 7= Sl ok i 22 i
ATy, il — AR AT PR b e A5 R e
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