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Analysis of the selenium content in agricultural products and evaluation its
edible safety in Fuyang district in Hangzhou
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ABSTRACT: Objective To evaluate the selenium nutrition level and edible safety about agricultural products in
Fuyang district in Hangzhou. Methods The main agricultural products in Fuyang district were selected by random
multi-point layout. The content and morphology of selenium were determined by ultra-high pressure microwave
digestion-inductively coupled plasma mass spectrometry. The dietary nutrient levels and safety edible of agricultural
products in Fuyang district were evaluated by dietary selenium intake in Fuyang district. Results The content of
selenium in agricultural products was 2.01-241.43 pg/kg, with big difference in different agricultural products. The
existing form of selenium was mainly organic selenium. The daily intake selenium content of residents at Fuyang
district was 53.58 pg. Conclusion The content of selenium in agricultural products in Fuyang district is reasonable
and safe, with mainly organic selenium, which is suitable for body healthy of selenium supplementation. The daily

intake selenium content of residents in Fuyang district is close to 55 pg, which is safe for body.
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W BARARE N AHESFEGTUE . KA RSB
AR AE SR EAE O ML 4500 I AE S 3 3 7 TRIL A 15 4
DN YR AT 3 RIS, R,
B 72%H0 X i THRAM . ARANAT, R R AR AN S
Wi 25 JLAC I B A S B A T KPR B0, &
B EATZTT P, N TR B S 3 i 1) £ AR 751

WS AT Y e R — AR A PR, S5, A
WA, gl ARt BRI, WA AR
=200 pg/d KEffi, =800 pg/d MAfirh R, HIA
VRN 55 pg/dl W98 R W B X A 4 i - 2 7
4 0.374 mg/kg!"™, KB BRSBTS SR
5 R S R E I AR R R R X AR
77 b AR A, X REEAATR DGR R, R
AEERE L.

U, W0 B 1 7 i 32 A R e b ko) 58
PR IR A B AN R AORH gkt
S - IR T vk POVR L B £ S S TR R
(U L A SR A 45 B F R I3 %% 7% (inductively  coupled
plasma mass spectrometry, ICP-MS)H. A #:4E R 8. | =k .
R . A3 BT B DR R A P2 AR RS B DR i TR B
T ik 7 Ak L 5 4 P RO 5 2 B IR SIS O, s
10 1L 53 AT AT PN TR B X AR v AT AL AR AL AR
B, PRI X SR R e A R A R
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2 HMSH®

2.1 (& SR
2.1.1 E LKA
Easyprep™;if i He S 1 ff A (B = e 7 80 bar, E[H
CEM /A 7]); Nexion 300D ICP-MS(Z£ [# PE 23 ]); AL204 Hi
TR+ Mettler Toledo /A 7]); SIGAM 4-16KS B0l
(5 Sigma A F]); 69%EMR (LS4, HEEBREAR]); 30%
WK, EZ5EER); | mg/mL Wh(Se)br A (FF [
TR RRE L)
212 # #
BEWLZ s, RAEMHLAOK | Bi3E . KR BOlF &
R S R 100 13, BOFEEGEA T 500 g

FOK LB AKREERE AR A T AR R K B R SR K
SR TR, SRR R B S S Al FIREE AR A
KA R T .
22 LWHE
221 B ARG

FREL 0.2~1.0 g BEfh TR MG M E . 4
IR AR 4 mL F1 30%XL 5 7K 2 mL, Ji(iF Easyprep™
O TH AR, IR 1 FHERF TS, TR SRS,
FRH AR A5 60 °CLAN, BUHINARE, 7£ 180 °CktE
THERR, RN T 0.5 mL, BN MRS % 25 mL 45
TR, 1% BRVA WOE 78 2 25 mL, At ICP-MS I 7E fili

A~ EL
Lo

£ | Easyprep™;H@HBEF

Table 1 Temperature program of Easyprep™

B [11] /min EE/C P45 B[] /min
0 il /
10 130 5
15 235 10

222 FRAUEEEG N E

FREL 0.2~1.0 g ¥E5ET 50 mL &.04 %, InEErFK
15 mL B 2K IR 5], FoKIEH (100 “CMMETE i
S AIMZET), RIGMA 20 mL Jok OB, B4R 30
min J&, L 4000 r/min 55.0> 30 min, BUHH T 100 mL =£f
A, AR A HTOK T BRI 2 Kk, A
L VE . NIRRT A TR B, FAERE 2.2.1 iRIE
IR G R R S, RIJCHLAR G 20
2.2.3 A AEEE) M T

HRAE 2.2.1 F1 2.2.2 J5 36 P 22 246053 o A LA 1 2%
i (LA 55 = A 2 - O 5 )
2.2.4 ICP-MS L& 41+

FH 1 pg/L B RIEW (%A Be. Mg, In. Ce. Pb,
U)X AT T DLk, (X RE In>40,000 cps/ppb,
Ak CeO/Ce<2.5%, WHLfT Ce™/Ce<3%. N T EFRE
TP B A 0 R ALRE, W R T T 2 B R,
ARSIV *0Se FRALER, 7EshAS N b (dynamic reaction
cell, DRC) &, R H be (CH)ME R I B A K 1 Bk
OArAr BT, SLHR A S% R BRIE L H 10 pg/L i
EIR SRS ATk, WS b/E15 4, CHy Wi
3 0.8 mL/min, Rpq HL/E4 0.7 T E A5 S0, 5h
WAL, BARSERENR 2.
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Table 2 Working Parameters of ICP-MS
€S 24 BEE I EE 211 BOEME
RF M % 1100 W [N 1859 V
A 1.00 L/min ik o e I 1306 V
e R A 14 L/min A= Peaking
CH, it 0.8 L/min F AL 20 I
RPq f& 0.7 527 1K
Briy N 6.80 V A EL 3
3 HBR5HM

30 FERFRPHSEREESHH

2 & BA DX A BE AL 2 0540 Jy, SR AR & BHIXC AR 7 1Y
FEA 5 100 £, Aok 20, BESE(FELIA . L5
Vo ZRHR)30 4y, AKSRCERE A4 L BET)30 4,
JE5 Kz 10 Gy FNEEHE 10 £y, SR FH o R Gl 0 e e Jl 5 56
A ST 1 0 5 L v T R TE ML (LR 3), B
B X KK BT 25 4k 30 R 7E 28.30~97.28 ng/kg, HME M 59.06
pg/kg; BRI S RTERLE 28.30~97.28 pg/kg, ¥IH A
32.49 ng/kg; KRS EEFIAE 2.01~14.11 pe/ke, HMH
9 5.89 ug/kg, TG R T BVL EIAE 73.47~241.43
pg/kg, YA N 119.78 pg/kg; HUF A RAR S I L LE

L5A

24.63~46.10 nug/kg, ¥ H 38.83 png/kg, A E 7 2R i
il B 22 B, I AR SRS R & FERCR
M5, WA KR SR AFIZEN 7 5 A
TR EZEF WK, TR E HHb X 1 g & &
2R, hE 4 TTUB N, X F R G R
FELIA IS, b, JORFA PN & & 58
SR 98.5%, Bhset AU & GBS i1 95.8%,
AR SR H A HLATG 5 1 T B R Y 100.0%, 58 R A AL
B SRR 97.6%, FURRAT LN & LS
H 98.5%. MULLEARFTLIE 1, & X FEZA 5
JGE EE LU VLG IS
32 RAZREMTFN

AT 5 3 3 R B v A A AR AR B AR P 7 B A,
e EERBEEFRMECYRARIORLE 5), F
EERESHBASYREMN 300~500 g/d, 5FEEE M
400~500 g/d, KA 100~200 g/d, SHlASEEH 50
g/d, fURASE T 50 g/d, THESA & FHIX 2™ i b ST
KA B  E, Fi B 2Rl H R AR R, 115
B B E ReAE H S & AR S o 54.89 pg, M
A LIRS RN 53.58 ngo MHESERRE, &HKXE
R HMEEPBAM B SRR 54.89 ng, Hr AAAR
JLE HIBARHERFME 55 pg/d'®, 4T —A i SRk
I, BEAh, R R BRI S LA ML, R
TG LE 10 97%, FLA BEaF & F % 4k o
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Table 3 The content of total selenium and inorganic in agricultural products in Fuyang district

A7 b FhE FEAR() MBS R/(ugke) B RISE/(ng/kg)  TCHUBE S R/ (ug/ke) TCHUA 2 B A (ng/kg)
PN 20 28.30~97.28 59.06 <0.4~2.26 0.90
i 30 11.84~60.45 32.49 <0.4~2.14 1.37
KR 30 2.01~14.11 5.89 <0.4 <0.4
58573 10 73.47~241.43 119.78 <0.4~9.01 2.82
IR 10 24.63~46.10 38.83 <0.4~1.27 0.57

R4 BRXEER=RDEIEAMEIESEE

Table 4 The occupies compares of organic Selenium and inorganic Selenium in agricultural products in Fuyang district

e R SN B JCHLER & 4 (E A SRSME OIS RS S R AU S R S
/(ng/kg) /(ng/ke) /(ng/kg) 1% 1%
KK 59.06 0.90 58.16 1.5 98.5
B 32.49 1.37 31.12 42 95.8
P& 5.89 <0.4 5.89 0.0 100.0
58972 119.78 2.82 116.96 2.4 97.6
IR 38.83 0.57 38.26 1.5 98.5
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Table 5 The reference standard about reasonable dietary
nutrition of Chinese

1eX/El 2% H AR /(g/d)
EALY/ES 300~500
BRIk 400~500
KR 100~200
ISEyaEXiifT 50
R 50

4 FR5

AT M T 8 BH X 3 R Pl i, G
REEGAEE, BEHX EZAR 5P e
2.01~241.43 pg/kg, ARSI A ™ 5 i & & 25 SRR,
X F ISR i e K AR DG, (R AR AL T —

AN R4 KO- v [ TR ke R R 43 3k T e ik 7
F IRV A v SR A A AL 27 pg/d™®, g4
b R R B SR R AR EOR, B X ERAH
MIEET P AT &l 54.89 g, G5 H R T A
B FRE AL AEL, e Ah, oF B s A AR ) 2 5 5 14 A DG o
(F O TR AMEA RN 50~400 pg/d"™, AR ARAR
ToREHN 17 pg/d, HEFRARATE HEEA RN 55 ng/d, B
Fr R A ARl 400 pg/d, B X R R H WS
YA B T AR AR, B R, SGEAR
Tl LR BAE, TN AR A, A
A 25 0 5 1 e A A R SR BN AR T T A, SR T R
2 AP A IR FEYh SR &, e
SRR A TETEAS, X ELERIOE T A AT (14 W AL 2R
31 DRk AR R AS BRI A 48 4 A I RE M A AE SR Y
2253, JCHUNIG G R A3k S % 2 A P S AN QA5 ML, Tt & PH
X A S AP AR A B LA LR, B
TP e 4k
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Table 6 The relative standards about selenium intake of China adult
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