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Study on rare earth elements residues in the teas from Fujian Province
LUO He-dong, WANG Wen-wei, WANG Ting-ting, HONG Hua-rong, ZHOU Na

(Xiamen Center for Disease Control and Prevention, Fujian Xiamen 361021, China)

Abstract; Objective To investigate the rare earth elements residues in teas from Fujian Province in order to provide
suggestions on reducing rare earth element (REEs) contamination, and to provide a scientific basis for setting the proper limit
standard of REEs in teas. Methods A total of 145 samples of nine teas varieties were collected from their plantation fields
and markets in Fujian Province from 2011-2012. The concentrations of 15 REEs in the samples were determined by
inductively coupled plasma-mass spectrometry (ICP-MS) with microwave digestion. Results The total amount of rare earth
oxides in the teas were 0. 405-20. 74 mg/kg, the average content was 2. 988 mg/kg, and the median was 1. 857 mg/kg. The
qualified rate was 53. 8% . The rare earth elements residues was the highest in samples from the southern Fujian, followed by
the northern and eastern, and the rare earth elements residues in tea was related closely to the contents of REEs in the soil
and fertilizers. Conclusion It is not optimistic about the status of the rare earth elements residues in the teas in Fujian
Province. Regulating and monitoring REEs residues in teas should be strengthened. The current national limit standard of rare

earth elements in tea (GB 2762-2012) is debatable.

Key words: Tea; rare earth elements; inductively coupled plasma mass spectrometry; pollutant;limit standard; food

2014 4E45 26 #4565 6 11

safety standard

A7 R 2L A A& AR T s TR Z ) SCfE
TR, 2 09 0T o 22 A AN G 3R B0 9% 38 1 B 1R fit
MR ER A g s ENFE2, ek
NATHE G rh e 5% I 42 R i5 e iy [l T
URE AT % - JC K (rare earth element, REE) [
FRER I, AFgE RN Y o AT AR E A
(IR 2R S i XA AR AR R R
PRI FH 43 500 2 XoF 255 I 0 38 7 R o 3 el 2 2 S 1A
8, Bl AR s R N A AT BE A
RN, AT f B AT g e, GB 2762—2012
CE T YRR Y 1 H AR L, 2SI A 1 BR
bR (LIRS R A BT S 2. 0 mg/ke,

AR TIRE A i G 15 L 58 B A 4
T XA R A A B R vt A SO
RN AR AN ] i DX A5 P 75 bR Il 1 A DL 4 T &R
B LLECHFSY . AR BT E A A B b,
HOEZ SRSV e P ey PP S 1T A b S N
M 2011—2012 4FRAE T H 48 [ pg | E) b | B8 AR AN
=AY 9 A TR T FP AL 145 B3RE S R A
U TH - LB B 45 B8 IR T3 75 (1CP-MS) T 22 4%
MR 15 B 1 OTER, O AR A A T Ak
REE W) & w0k, 9128 T A b REE 1975 4k,
Blafbil e 250 v REE (1) FR b v, 5 X6 255 i i
A P B AR R A AR

1 #MEETE

1.1 #8
11,1 BRSO RS S5 R

M 2011—2012 4 FEfR A i) Fg | [ b |l 4R 45

FEE A M X 7 A 2 b T 37 B ML A A R
it 145 fy , FE ARG A R S A 33 1
KEMT 12 4y JEL/NFR 10 43 RFEAS 32 L
2513 4y LKAl 12 3 | TRELHE 13 4y SRAFTAEA
10 JHPETIRLAS 10 7, FIRRAE S A0 327
7T =0T | IV S TR A E T - 5 I P T
Hh A 398 K Wit ) AR A
112 EEESEH

Thermo X-7 F A& 45 B3 K 1A% ( 35 H#4
H1) \ETHOS 1 fdC 1 i & 4t (72 K F Milestone ) |
GM200 #IRFEEY (2 [ Retsch) (Mili-Q H4lik &%
(3£ E Millipore)
5215 Bl REE IR A bRifEV W A L & SPEX (4
5 CLMS-1) , N34 (45 . GSB 04-1746-2004 ) | 3k
("5 : GSB 04-1745-2004) %% (45 : GSB 04-1758-
2004 ) BBRE W R AR HED) (455 . GBW10016) |+
HERRFE (45 . GBWO7405) 0 1 [ K b i ) o b
O HRAHIR 3 A S IR R R
1.2 ik
12,1 il gy gk BRe b b 2

28 GB 5009. 94—2012 A& i b s ot
FRgMEY " HER AR I IR A AR
WRREAS 0.3 g, BT IHARET N 3 ml iR E 1T
B, 2 ml i E AL, F AT 5 2 LIS RAMRE , AL
PG R, 0 ~ 180 C TN f#10 min, 180 °C {4
FF 20 min, RSP 45 oS B T R ER 4 R
HG R i HEE T 80 CoKVEH R = , B 4lizk
LWL E R ZE 25 ml, [ EHIH 25 (1, 1CP-MS
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Table 1  Instrumental parameters of the ICP-MS
RHEH i
EB TR IR/ W 1 400
RAERE /mm 100
P B
FH ’s
A Bh 284/ (L/min) 0.90
FEEIRBE/C 2
% Bh 3R %/ (¢ min) 30
I3 B2 5[]/ ms 10
AHIA B/ (L/min) 13.0
AL/ (1/min) 0.85

1.2.2  [HHSCRME

JIT AR I A B AR R AT S T A TR
SIRTAEI SRR 7 AT RE T A A O A o e 2
RSD < 10% , 45 14 Ml o€ 28 [n] fie 22 I o &5 SR 9 [
91.2% ~103.8% , [F]HF, FHLAE i b B -5 257
A5 ZEAR ) o B SRR IE ) oL, AR vES i
AL JH S 0 1 PN 1% R (A DR A R
1.2.3  PFrdsifE

R4 GB 2762—2012¢ & fhHhis YR &) Hh 4%

M b R TS AR (DL AR B E )
( <2.0 mg/kg) #HATVEM,

2 H#HR
2.1 fREAARFEZE SR REE & &KF

AU FHR TR F 2L 9 SRR B d6 1
Tz 89 1 (AL KAl SR A S R LR S Tk
REMTFAE) (L4533 i (UNIE /IR T RLESE) |
FIZS 13 0 (UM AEPHEE ) A2 10 iy (AR JHRFTAE
%) 145 13, T i A + K + A AL B g
WL 2,15 15 Ff REE A9 A S 2 R 1, S 45F 05
KA ULIE 2, 145 43 FF 5 s £ S AE 0,309 ~
17.26 mg/kg, F 1A 2. 483 mg/kg, P A7 5L 1. 544
mg/ kg ; LR 2 ALY, P 4(E A 2. 988 mg/kg, T
B, 857 mg/kg, HH A 78 InAE i As A L5k
H/NTF 2.0 mg/kg BREFRIE, BLAHEK 53.8% , 7F
2.0 ~5.0 mg/kg Z 0] 47 33.8% , 1AL 5.0 mg/kg
07 12.4% , 9 D FEEEF P LIEPE T RIS HA
HRFMES BRI =, W T 80% , %23 5 e 48
A b AR Al ) 7 & B A A R AL R 15.2% FN
16. 7% ,FHXFANEE SR

F2 o AREA A MR R AR AR B K

Table 2 REE contents of the different kings of teas from Fujian Province

Hel/ % (LARR it )

. . . -
Pl 7= #””\ﬁ ok Y P <2.0 2-5 5~10  >10.0
/1 /(mg/kg) /(mg/kg) /(mg/kg)
mg/kg mg/ kg mg/kg mg/kg
R TET SR 33 0.613 ~20.74 6.726 5. 061 15.2 33.3 33.3 18.2
SRR (0.509 ~17.26) (5.587) (4.209) ' ’ ' '
- o 0.730 ~4. 280 2.017 1.751
12 58.3 41.7 0.0 0.0
AEHF *E (0.601 ~3.562)  (1.676)  (1.456)
0. 405 ~4. 028 1.931 1.702
RFAZ Al 32 68.8 31.3 0.0 0.0
HRAR AR (0.336 ~2.348)  (1.606) (1.413)
0.561 ~5.857 2.012 1.702
El/h i 1 10 60.0 30.0 10.0 0.0
b AR (0.465 ~4.858)  (1.674) (1.201)
1.072 ~4. 509 2. 839 2. 899
EH % H R 12 16.7 83.3 0.0 0.0
A . (0.888 ~3.756)  (2.361) (2.416)
0.583 ~2.227 1. 641 1.691
BT R %% il 13 69.2 30.8 0.0 0.0
(0.485~1.852)  (1.331) (1.377)
0.877 ~3. 001 1.616 1.541
HHPET R e A 10 80.0 20.0 0.0 0.0
PLRAR e e (0.729 ~2.480)  (1.342) (1.283)
0.372 ~2.473 1.337 1.363
% e 13 84. 6 15.4 0.0 0.0
% B (0.750 ~2.157)  (1.111) (1.132)
0.902 ~2. 597 1.625 1.629
EHITESE M 10 80.0 20.0 0.0 0.0
RAER M (0.750 ~2.157)  (1.352) (1.356)
} 0. 405 ~20. 74 2.988 1.857
At — 145 53.8 33.8 8.3 4.1
(0.309 ~17.26)  (2.483) (1.544)
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RLF AEM AR WM KRR E), mE3 7]
U 77T o) e e DX %) 23 s R e ) A R ) 2R
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(61.8% ) < [HZRHLIX (79.2% ),
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Figure 1  Contents of 15 REEs in the different kinds of teas from Fujian Province
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Figure 2 Qualified rates of the different kinds of teas from Fujian Province
#3  RAEAANE XA A R R
Table 3 REE contents of the different kinds of teas from the different areas in Fujian Province
LBl % ( LA + A it
S Y B R FIE ( )
HhIX FHEAERN P /(mg/kg) /(mg/kg) <2.0 2~5 5~10 >10.0
& 8 mg/kg mg/kg mg/kg mg/kg
0.613 ~20. 74 5.470
L TR IAT . . . .
I B TRL A KRBT 45 (0. 509 ~ 17.26) (4. 544) 26.7 35.6 37.8 13.3
N RACEAS AE LN MR Al 0. 405 ~5. 857 1. 961
He BT RS B A 7 (0.336 ~4.858) (1.631) 618 368 I3 0-0
N W TR THEAK &5 0.372 ~3.001 (1.588)
B P45 AR M R ATE AT 24 (0.309 ~2.480) (1.320) -2 20.8 0-0 0-0
T 55 AN S 258 X 107 A4 - e AR B ; 55 PRSI S S X 7 F R o0 2
2.3 MR AR W - R A OCR R )R A ) A kB L R N T SR AR

TEAS HZR M P AR Bl R R 2 I RO [RIINE SRAEAR A e RO HR 1 & 45 R DU S I B X
PR RO I REE S8, X4 Bon TEMBZ  §9E5T 15 F 2RS4 R T LUE ), R Ayt st
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Fa ZEn R L HERR £ A it (mg/kg)
Table 4 REE contents of the teas and corresponding soil
MRy owm owm owm % % oW 4 R W K o@m g @ o@m L
7'60/?\ PoNIEEN
125 1.032 0.959 1.681 0.198 0.773 0.155 0.040 0.183 0.028 0.175 0.038 0.123 0.021 0.156 0.024 5.587
1 +4% 8.827 25.8380 82.234 5.689 19.265 3.333 0.038 2.626 0.033 1.886 0.403 1.165 0.189 1.282 0.198 153.060
225 0.154 0.273 0.540 0.048 0.179 0.032 0.013 0.035 0.004 0.024 0.005 0.014 0.002 0.017 0.003 1.342
2 4% 7.842 35.557 89.548 6.385 20.562 3.075 0.059 2.539 0.032 1.811 0.388 1.121 0.180 1.232 0.194 170.520
3 0.176  0.212 0.319 0.041 0.154 0.030 0.013 0.033 0.005 0.027 0.006 0.017 0.003 0.021 0.003 1. 060
33 8.937 45.333 82.007 10.056 34.089 5.526 0.081 3.891 0.045 2.298 0.447 1.231 0.200 1.402 0.227 195.770
425 0.316 0.455 0.819 0.091 0.350 0.068 0.019 0.073 0.010 0.057 0.012 0.035 0.006 0.043 0.007 2.361
4 +3E 10.639 29.948 55.268 6.637 23.239 4.106 0.068 3.111 0.043 2.426 0.525 1.485 0.246 1.633 0.259 139.630
SZEM 0.236 0.331 0.518 0.062 0.238 0.045 0.013 0.053 0.007 0.040 0.008 0.023 0.004 0.026 0.004 1. 606
5 +4E 14.507 37.087 55.056 7.537 25.458 4.203 0.077 3.393 0.048 2.956 0.648 1.850 0.294 1.937 0.297 155.350
VE 1 RS IEAE 2 R TRATAE ;3 BRI LA 14 M IEAAN S Hak s 5
REE & w84, s A I 1 REE & & 4K 06 —
e e PR e . 2 wiHI GEMEAM .2
i, BRI REE A9 A AR =X 5 1 38 b (19 0 A A B 05 | 7 ®
SR B ARG, (A5 4 REE 5 osl s =
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Table 5 REE contents of the teas and corresponding fertilizers
&0 (AR
BWHI(EMEZE) 1.508(20. 443 )

HH 2 (HUEN) 0.957(5.460)
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Figure 3 Characteristics of REE contents between the

teas and corresponding fertilizers
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2 ~5 mg/kg Z [ A A LU B 33.8% , >5 mg/kg
FIES I EE BN 12. 4% AL 4. 1% #1310 mg/kg, %58
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PSRN 174, HFEIFE BEAHE ARG
G TR I B 38 i 2% I AEAS IR 2 45 1 R 2%
VbR TR R B R SRR [FR AT,
i HoeE (LAY Bait) i E0R ORI TE 20%
DA o MRHE A Ry 7 210 3 ok A 8 7 R 5 488 1 1Y
W H AR (ADI) M 4.2 mg/kg, "IN A Z 5
ASHATAL TR 25 8 7K F, T B2 2 R, 4%
G 2 4 A SRR, R, GB 2762—
2012 BRI S/ (AR Bk NESE) X
FAAEA R B W 1 PR e A [ — RUEE (3
H 2 mg/kg) EANIE FLAY, FE MR fAH T 2 A8 55
PR R AR R B 50 L B B v DL AR Y
M A 7 Ak O AR SR H AR W
KRN, | ERRE 55 Y TOAH SChRifE , I A 7 1
SRR I H P b i — 20 i e ) A - g B A
IR, IR [ 2B 1 e, A 50 1 3 6 3 ) 25 i o
Hir - PR A BR s Fm vl 2 R 2

B TCIR AR L AR o ey SO | BR9E # H ok IR
DAFEH A5 2 45 W I a2 4 1) O A, R A S 1B ek
A L ARERIRIE 2 — . S5 G ARREER R
T A RIEZ RS UUT L R EREA .

S R R A O, R AR
O Foft % I v 22 Y 1 Sl 5% R [ b K Al B A 1S 34
B3 ok 5. 587 1 2.361 mg/kg, ¥t i T H A 4%
- RN MR TR S
RSB B A K I A B DR ¢ R, BT [F A
RS AR, R 8, X+
JCER MR SR g 3 H AN R 2K 0 2 o o) TR}
EERERARA . Seds BAS B RS W R
G B e TR I T4 25 L £0 4508 R R
- DT A DRk ol R B A vy 42 4 2 Tl | ) A K A1l v
B 1 JCER 09 G b F8 0 I T Rk RS B 2128
FIZE IS o R e 22 8 15 e 2% o) 6 i JURL A Ry
SE LR R DL KT A T 2F B W g 2 T00 - op g
T80 = RS Y i e R L = L
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B, SRS - SRR EAA O, i
ORR A% B a2 E A =07, BN L EA
5 J1 2, g Sefit ik 400 T, RN A AS I R
IR AR £ BN R S A
S, Tk =08 By 2R T AIE R 25 B K it
FH A — 2 b XY+ HE Az BRI FR EE AR 05 4, BiF
FERIAN AR A TR IR N TR A R R R
HHARKM LI L I0ER S EAR/NRIEA G,
PR R - o0 R s s g A A A s —
B, 3R 4 R A RO R ) SRR 5 B A5 A

ULH T 25 REE A9 A A 5 48 iy 43 A AR =
AR, T RHERM AR T R E R
RS R SO TR

5= S AT AR R R R it AR IR G,
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Identification of anaerobic sporeforming Bacillus in dairy product by three methods
LIU Hui-ling, GE Li-ya, JI Cai-ni, HUANG Li-hua, HONG Xiao-liu, HUANG xin-di,
MA Shu-mian, LU Jing-zhang
(Shenzhen Entry-Exit Inspection and Quarantine Bureau, Shenzhen Key Laboratory of Detection
Technology R&D on Food Safety, Guangdong Shenzhen 518045, China)

Abstract; Objective To identify the anaerobic sporeforming Bacillus in dairy products. Methods Five strains of
gram-positive anaerobic sporeforming Bacilli in dairy product were identified by three methods, including Biochemical
identification, MALDI-TOF MS and 16S rDNA sequencing techniques. Results The biochemical method could identify
three strains, whereas MALDI-TOF MS and 16S rDNA sequencing techniques could identify all five Bacilli. The three
methods gave the same identification results on only one of the five Bacilli. By contrast, MALDI-TOF MS and 16S rDNA
methods gave the same identification results on four of the five Bacilli, indicating that the two methods are highly identical
in identifying the Bacillus. However, biochemical method had big variation in comparison with the other two methods.
Conclusion MALDI-TOF MS and 16S rDNA sequencing methods can be used as supplemental methods to the biochemical
method in rapid identification of anaerobic sporeforming Bacillus.

Key words: Dairy product; anaerobic sporeforming Bacillus ; identification; 16S rDNA sequencing; matrix-assisted laser

desorption ionization/time of flight mass spectrometry
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