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Analysis and investigation of radioactivity levels of tea-leaves in Lincang, Yunnan
TANG Li, WU Guoliang, FAN Fang, XU Wenping, MOU Sheng

( Yunnan Center for Disease Control and Prevention, Yunnan Kunming 650022, China)

Abstract; Objective To investigate the radioactivity levels of tea-leaves in Lincang, Yunnan Province, estimate their

influence on public health and accumulate base-line data of radioactivity levels of tea-leaves. Methods Radioactivity levels

of 28 ripe tea-leaves and 15 fresh ones were measured in 2014 and 2015 with y spectrometry method for analyzing

radionuclides in biological samples. Results Natural (**Th, **Ra,

the Pu’er tea held the lowest radioactivity levels [ (0.95+0.99),

*“K) and man-made ('’ Cs) radioactive nuclides of

(1.17+0.78), (571.33%9.10), <0.001 Bq/kg

(fresh weight) ]. Radioactivity levels of fresh tea-leaves presented seasonal characteristics and were higher in autumn
[ (0.7220.12), (1.07+0.22), (161.16+13.35), (0.12+0.06) Bq/kg (fresh weight) ] than spring [ (0.52+0.11),
(0.73+0.17), (133.35£30.74), (0.09+0.05) Bq/kg (fresh weight) ]. Conclusion Radioactivity levels of **U in

ripe and fresh tea-leaves were below the limit of detection. Radioactivity levels of natural (*Th, **Ra

, “K) and man-

made ("7Cs) radioactive nuclides in the tea-leaves were lower than the relevant national limits.

Key words: Ripe tea-leaves; fresh tea-leaves; radioactivity levels

A JE TG AR, 2 AE T R

14) 5 4o ) I T PR R0 2 T AR 0 AR AR B v 2 b, ARt
4 A KR JBT 52 3001 IR RE | A A0 BE AN R L &
ﬁﬂlﬁj}%ij“%th?ﬁ“ﬂ:E’J?ﬁﬂﬁm Bl R
Ze NS IS RN g A - S = 3 L S R
E/‘Jﬂiik{nﬂfn%gﬂtﬁﬂ*ﬂﬁnn%ﬁ#%ﬁ%ﬂﬁ%fﬁ
F‘étﬁﬁlﬁﬂi{’i o WS TEAZ R ALY E S, 8
ik Z 507 TR AE & W) b, 3 R 00 T8 5 M

75 B #8 :2019-09-29

EEBN:Em * JEIEENT HRF@BBHENSE RN
E-mail ; tangliyn@ qq.com

BEEE .51 3 ZEEWN SRS @ABHLENS5F4H
E-mail : mousheng1966@ 163.com

U5 A AR S A R T S i
ﬁﬁz%ﬁﬁ%@(”“Cs PTCs) M\ A R bl B B ) o T
— BB 43 AT LA b 1T 7K U il R 25 B, R 43 Bk
mruﬁcq: 1986 AR ) AR VA DL S HL T A%
T B EIG Y T AR, B 0+ B
I%Eﬁlﬁ’]ﬁﬁ(%@ﬁ?/ﬂﬁ“x?ﬂTE%{ﬁ "he
F17Cs 38 ok R R R W AU B B A W AR Y fﬁ
Eiik 30 000 Ba/kg (1 ), 4 48 (7 Sr) B ik
430 Bq/kg( ) . 76 Cs F17Sr {2 22 115 )5 , 2015
AE—st + BRI A Cs [ 50 Ba/kg (1) ] AN
*'Sr[38 Ba/kg (T ) IN L A ob ol E % £
("7Cs,K) AT LR T RE L ME AT IR BERE Sy
RE T HEAT w5 43 B2 43 B 2% w0 5 5 KO o A



25 T A I 98 TIT 2 I S P K P R A 5 00 B —— T, 45

—567—

B3 (s, Sr) Al AT LR A TR R AT, B0 TE
IR VLY & o/B N IR T B 1T B R 5
KA

e ¥ T 02 T 25 1 48 B PG R R, i A OB L AR A% L
L1 ok 4 Pl S B o, 2 AR WA R 2 R4 16 B 53 A4
A, P AL T A A 2w S DUOR AR AT O
AL T, 67 L o i B S S A

ARWFFE B AL 25 7 4 e 7 Tl AR Bl S
AR CEE 2R I dh 2% ) BT R K CSF 28 AT e A
TR U PR AZ R AR A5 L DR i v o3 A AR B A
PIARG T 2 AR B B8 52 0, S 238 W S P 7K 2 A R
S

1 MRE5H*
L1 Mok
1.1 KN R4

2014—2015 4E 4R EE B d 8 M E (X)) 8
M T M CRS ) G A5 R 28 0y, B 3 kg, B
AR TR, Horh 2015 4R R A 4 B8 i (9 1) 25
B TF s A4S M S (AL AE R - -
M (CTC) ZLRE A A 025 (4% 4 1) o R B
AR R X T i 1 kem Y85 Bl 25 1 AR e LR LA R
PG PG 7 1) 25 b A S 2% - RE Y 1S 6, 44 10 kg,
Forfr 2014 4FRAE 11K ,2015 4R REE 2 IR, RAEEERE
F2 5 KU RUa) XA A SR A A5 SR R T S X b T
HEAT AN B R0 0 I, DA A T S M K
LSRG BTG G WSO SRR X B i AT
LRI, e R BN G122 B 5 Y FRE A R) 22 X5
e SRAEMRE TS UG R B AR IR R IR IS
SRFEFAM 10 R AE B W) M T RR S 4% R L &E RN
FFENF N
11,2 F2AUEE 5l

BE3830 & 2l 4 v BEIE AL (3% 43 B #% 24 DSA-
1000, 3& [E Canberra) .
1.2 ik

Z: M GB/T 16145— 1995 £E ¥y FF ity v il 5 14 A%
F Iy fEIE T )T E) A GB 14883, 1—2016( £
A2 A E GRARE 13 PO R BOG 5 a)
iR el = e A T+ o S G S N UK O 7R
(LLD) ",
1.2.1  FES AL 2

SR 1 B S 0 LR R AR T 2R R CE T
fi RIS (BRI W UEBR AT &R ) L 1
i R A 1 BB A0 B 37 (I i AR P R g 3 6 ) )
HEAT I IOME T Al IR AL FIBIE B o e Ak R R OR
BF 40 B A, B AR B ok sk AR S FE AL A 200 ~

250 CF IALBUN I, BB K 43 5 F 50K 6 6
Py FURE B8Ry AR R R ko B Ak 3k B b A A R R O
AR AR IR R, DR SR O A R R . & A B
PR i, 28 AR AR A% I 5% (] 5 56 28 E AT 0
1.2.2 Ff gL &

PSR il R R R 7RO Y T AN
B 400 C IR A6 2 K A, FE S KB E % R R
L, DTSRRI B LY S A I S R Y
TR 4 51k 40,0 Fi1 11,8 g/kg. FREE G 9 FRE &
KA T5 mmx35 mm ¥ 5 &, B R )G , 5Ty
RET 73 17 o
1.2.3  JREEsH

o2 2 R A M A TR R AR R B
SRR ZR o A e IR R R R SR T R R A YR
B bR TAE . MO RR S A ME — g A, PR UE
RPN L ARE . y BBIE H A AR AE R 3 5 1
I . H " Eu g AT RE R 20, 2 ) 1305
ALy BTERER R 121.8.344.3 964. 1.1 112.1 F
1 408.0 keV, & 5f HF R 4 B H 28.4% .26.6% .
14.5% (13. 4% F11 20. 9% ; 30 2 20 B () br e U5 R b [
Thit BF 5 0F 5% B 2E 77, w5 ONSWI51107, {0 4%
s U P Th K P Ra . Co Eu %,
1.3 Geit o

I AR DL B R 22 (x£s) R, R I GE 3
A SPSS 18. 0 il Excel X kil 25 R #4770 .

2 H£R
2.1 BN AS M K

2014 AFRAEFNIG R T 8 A~ B (X)) A AL A 45 1
Fih 8 Oy, A I K SR MCH P A% 7 Th  Ra MK
TN THCSHPEAZ R Cs, KM 45 51 0L 3% 1, 2015 4§
KRN T 5 R A 7 %5 TF R 45
FE &L 20 13 AL 3G 25 W A% HE T A% (4045 LCTC ZLRF 4
FEE 2, R ORI P A% 28 S PR KT I 31 e R
AP Ra P Th A1 K, 6 I iy N T 5 1k % R
BTCs I 25 R WL 2, 2014 4E I v T S 2E
H22Th K Y Cs BT P K S 08 3 B ok (1. 33+
0.78) .(545.63£20.16) . (0. 15+0. 08) Bq/kg (fif & ) ,
2015 4E 4 A (1.65+0.71) . (578.19+£37.02) .
(0.25+0. 16) Bq/kg ( #f ) , %705 5 T 2014 4F ) F
BIK o 5 FloAS [ il £ 5 A0 05 B B 28 0,
PIH 25 A9 Th ** Ra K A1 Cs i 5 1 K SF % A%
[(0.95£0.99) . (1.17+0.78) . (571.33+9.10) .
<0.001 Bq/kg( ) ],CTC £I #EZ5 K> Th " Cs ik
BHPEK R [ (1.94£0.08) . (0.41+0.27) Bq/kg
(fEF) ], BEFF 2509 Ra B ST K S [ (1. 68+



R AR AR

—568—

CHINESE JOURNAL OF FOOD HYGIENE

2019 4E56 31 &% 6 1)

0.53) Ba/kg(fif ) ], ZE M A< 19" K U PR K 7
Fr[ (595.59+25.48) Bq/ke(#fH) ],
F 1M 8 A (X)) B A4S MU KT
Table 1 Radioactivity levels of ripe tea-leaves in eight

counties, Lincang

T 1 B2Th/ 2°Ra/ 0K/ B7Cs/

i, }g;; [Bq/kg [Bq/kg [Bq/kg [Bq/kg [ Bq/kg

()] (&fH)] (#fFE)] (#FE)] (&F)]

HHE 1 <0.012  0.80 1.84 542.90  <0.001
WX 1 <0.012 2.12 4.08 524.62 0.23
BEH 1 <0.012 1.02 1.43 507.12 0.06
KR 1 <0.012 215 3.57 557.18 0.29
WILHE 1 <0.012  2.49 4.77 551. 80 0. 14
HIEE 1 <0.012  0.64 0. 86 561. 43 0.16
AAEH 1 <0.012  0.57 1.06 553. 64 0.11
Z 5 1 <0.012 0.8 0.90 566. 32 0.09

2 N[RH A 7 2 49 T B R 2% I R K
[xs,n=4,Bq/kg(#£ ) ]
Table 2 Radioactivity levels of ripe tea-leaves of different

production methods and procedures

P 238 22 2Ry w0y 137 (g
R <0.012 1.88+0.61 1.61+0.68 595.59+25.48 0.16=0.01
HEFFAS <0.012 1.77£0.52 1.68+0.53 586.72+31.56 0.20+0.03
25 <0.012 1.73£0.86 1.48+0.92 575.13+65.83 0.21x0.04
CTC ZLiE4%  <0.012  1.9420.08 1.43+0.19 562. 18+41.23 0.41x0.27
LIPS <0.012 0.95£0.99 1.17+0.78 571.33+9. 10 <0. 001
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Table 3 Radioactivity levels of fresh tea-leaves in around areas for retired environmental protection of the uranium mine
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2014 2015 4E KT 10 <0.012 0.52+0. 11 0.730. 17 133.35+30. 74 0.09+0. 05
2015 4EFK 5 <0.012 0.72+0. 12 1.07+0.22 161.16+13. 35 0.120. 06
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