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Intake level and exposure assessment of fluoride in brick tea for herdsmen in Qinghai Province
RAO Shan'?, GUO Xuebin'?
(1. Department of Public Health, Medical Institute, Qinghai University, Qinghai Xining 810000, China;
2. Qinghai Center for Diseases Prevention and Control, Qinghai Xining 810000, China)

Abstract: Objective To evaluate the intake level of fluoride and potential health risks for herdsmen in Qinghai province.
Methods The monitoring data of fluoride content in brick tea from 2019 to 2021 and the data of brick tea consumption by
herdsmen in 2015 were used. Based on the deterministic assessment model, the daily intake of fluoride from brick tea by
herdsmen was calculated. Results
1 206. 00 mg/kg, and the over standard rate was 74. 74% (213/285) , among which the over standard rate of Kang brick
tea was the highest (100%, 12/12). The average intake level of fluoride was 0. 048 mg/kg BW per day, which was close to

The average fluorine content of brick tea was 464.32 mg/kg, the maximum was

the tolerable upper intake levels (UL). The daily fluoride intake of high-consumption group (P95) was 0. 177 mg/ kg
BW, which was 3.1 times that of UL. The average daily intake of fluoride from brick tea by female consumers was 1.3

times that of men. Conclusion The concentration of fluoride in brick tea was high, and fluoride might cause health risk to

tea drinkers especially for high-consumption groups. Some effective measures should be taken to solve this problem.
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Table 1 ~ Test results of fluoride content in different varieties of brick teas in Qinghai province from 2019 to 2021

X N N " e S i/ (mg/kg)
fis 25 Fp 2 fm oy g AR5 AR/ %

o Y o e o6 H{i P50 P90
HREE 211 167 79.15 75~1206.00 471.71 441.00 767.40
EYIE 25 15 60.00 163~1 108.00 425.12 308.00 776.20
kA 26 16 61.54 226~773.00 412.08 369.50 667.10
REfik 4% 12 12 100.00 479~1 107.00 697.08 661.00 1 047.00
HAly 11 3 27.27 166~773.00 281.18" 209.00 706.80
&1t 285 213 74.74 75~1206.00 464.32 425.00 771.20
e AT AR A ARG 2% KRG A% ARk ARG 56, 45 i Rl 25 34 (8 22 8] LA 25 S A G124 8 3L, P<0.05

F2 R B R RSR
Table 2 Retrieval results of the extraction rate of brick tea
Fe Ui Esy ) W8 Tk kA FIZ R/ %
R B g A AN 25 0 vp 9 R R B X L RS TR L 1 52.67~59.23

[ ! T 25 R AR T T AR 1 S R 5% FUES T PR AR 27.45~66.51
o Sy g el F R 2 R G 9B A R A B g a0 ST R AL I 42.00~86.00
[ 34 201 il 25 TP IR R AR A 5 K FH AR A S (R F 5T TS T R R T 70.94~83.34
7 300 Ji A1) 7 R R L DX B i S R B Y 2 O O IR 1 5 B T R AR T 55.60~97.60

F3 TR AN [P T A A R T A 20 Al
Table 3 Daily brick tea consumption by adult herders of

different genders in Qinghai province

5 OFEEINAER R B H 2R A2
Table 5 Distribution of daily intake of fluoride in brick tea for

adult herdsmen in Qinghai province

" L it/ (g/d) e AN/ RS E PN At
4 - 1
s AR Y P50 P90 P95 P97.5 P99 bien il (mg/kg BW) e AR L1l / % H B/ %
BE: 149 653 4.04 16.65 23.12 29.62 36.63 0.19~36.77 C 35 11.55
. \/i; .

¥ 154 7.58 4.50 16.38 28.29 42.57 65.35 0.30~85.77 >0.048CF 1) 4 47 15.51 27.06
A3 303 7.07 432 1638 24.83 34.50 45.56 0.19~85.77 50,058 (UL) i §§ lz.z;t 1l
JEHIA 0.19~85.77 ¢, B H - YiH &R 7. 07 ¢, & 0100 ] 15 495 1ss
WP BE(POS) N 24.83 g Aotk A G H N i j; 23 Lo
YIEN 7.58 ¢, i THMER 6.53 ¢ »0.233 4 6 1.98 198

Tl 4 L e 3
2.4 NHEAG 2% % 15 K1 3 e

4 BIBEIEANEE R WoR 78 BRI E
RG2S RT3 R H AR R 0. 048 mg/kg BW,
P4 UL(0. 058 mg/kg BW) o =74 2% ABE(P9S) Y
A H AN 0.177 mg/kg BW,J& UL 1Y 3. 1 1%
RN FYEHEARBARESERN
1.3 f%. B H G A5 A B AL UL /978 2% ARE &
SE A ANBER 22, 119%(67/303) , Hrp Lok fe £, 5
SOV AN 12, 87%(39/303) ;A AFEH 12. 54%
(38/303) M A5 H A &= 6 mg(0. 100 mg/
kg BW) , 1l A 25 B9 0 8% 5 1 V8 F & A 0 KU
1.98% (6/303) B N & H # % A = # iF 14 mg
(0.233 mg/kg BW) , o] B 8 % & 4 & A= 09 K
B (% 5).

R4 TFURE AR PR BB R 6 2% TR 55 A

Table 4  Evaluation of fluoride exposure in brick tea of adult

herdsmen of different genders in Qinghai province

vl A FAEA R/ (mg/kg BW)

Y P50 P90 P95 P97.5 P99 by
B 0.041 0.026 0.108 0.140 0.185 0217 0.001~0.226
I 0.055 0.032 0.135 0.229 0300 0.455 0.002~0.571
41t 0.048 0.029 0.114 0.177 0230 0.306 0.001~0.571

HIFE GBS 7N 464,32 mg/kg, KT
2017 4 VU AR M T e An B A9 979. 9 mg/kg' ", FL A
il 300 mg/kg MR AR R 74. 74% KT 2009—
2018 4% 77 ¥ 44 Hb 360 W5 I 1Y 92. 2%~100%* . 5
R AL 5% AR LG 5 16 48 % A5 0 o AT BT IR AIG
{EATS A 3k 3] [ bR 1 (<300 mg/kg) , T iE S5 TR B T
Y b K 51t 25 98 B i R Gk B R R AR e 6, B
K A% 2% 00 A A s, 6 TR N T 4 B
A 0] e T A R = ORI UG A 0 R
T 25 o K SR R % 25 (1 74.04%) , 5 2017 455
VA AL N L B R 2% 7 g8 v 1 A A T AR i AR R
(15 73.29%) """, Uk B 2K % 2% 1] 18 B A2 75 1 48 R
5 % WA AT RS T A T ik 2% AR I 4% I
WER K, BBIHRLER DR, I8 AR R i
R A B RO B H AR R 0. 048 mg/kg BW,
fIX T 2015 4FPE b ab X (P9 58 B3R XL P4 8 3R
X 75 ) 4t 837 AL X WP Y A B A
(0. 150 mg/kg BW)?" s 4 H ik 5 5 A 2= i UL
(78 B OHE o BT A B 220 1% 4% T 7 b b
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X B 57. 0% = 14 2 AN BE(P9S) LA H A =
0.177 mg/kg BW, & UL # 3. 1 £ i T 75 It s X 75
4 2% ANBE(P9S) 1 9B H A 0. 515 mg/kg BW,
J& UL 9 8.9 %o X Ut B 75 1 45 U AT 440 R il 2% Rl 22
7% LB A 1 V8 b b XS AR K P I A AR AR
itz 2% 981D B8 AR R (5 a8 B0 1) XU K SR A7 A,
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A PP AL 2 SO S v 15 BB 59 1 it 25T 2% 4 AN R
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B R AL 2% (1 206. 00 mg/kg) , N4 %E H #6451 2 &
AR L 3.4 g0 He BRAS R A b A AR R Y
B 25 0 T B ANHETY 2% i 24. 83 g 1A, W AN i IR
) UL, W% 255 o 3000 5 5 W OIZ KT 16297 mg/kg.
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