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B E: BN SRt SRS LiL AL Cr, Mn, Fe. Ni, Cu. Zn. As. Se. Mo, Cd.
Sb. Ba. Pb 15 fi4:J8 R4 )8 B mAG 0L, TN X ARHER RS . FiE FPUIMBORFE 20| 4%
BEA VLM AL 39 I3FERL, T 100 eCoR it . 488 AR SR 60 min, 3 Fh2Si7 I b ks & 45 g IR 5
i (inductively coupled plasma-mass spectrometry, ICP-MS) B[ %1l € 15 Fl 48 M54 miE a3 FHHuiys
YPPA . NI 25 S5 YA, FEAR G F &8 (target hazard quotient, THQ)FIf& 454X (hazard index, HI), L)
e 35 E BREE £ 47 28 (U.S. Environmental Protection Agency, US EPA)FI [ PR &0 W5 & (International Agency for
Research on Cancer, IARC)JEZE 1) il 5 RS PEAN AT 3 Fp AT TR KUR A . 455R A%t A8
K 3 B2 SIS e AR BRI A S5 G 1S PPN AR BN T 0.7, 15 SR BN R | 4. THQ (EFI
HI E3/NT 1. HI R IRUCR SR TS LIS 50> 5 ARy > SR A A B> LU A > O Jp 4R > 1 2 0%
M>ER A > LT 2048 S, HI rf (5 LUK IOC TR [ AL Mn, Nio Cuo Z59 TP AS A A 35 41 XURS: A
I 9.01x107°~3.73x107° a”!, KT US EPA FI[E BR4E 1172 5 2 (International Commission on Radiological
Protection, ICRP)EF1I K AT HeSZ MK, i Z5nt | 4B LIRZRMAS 1A 15 P Jm 128 4 Jm v 2
e AT R KU LR . 25t | 4R DL Ao 4L T2 2R VS L

KR 0 AEROS KM AR BJE ERRKUSIEAG

Content of 15 kinds of metal and metalloid in tea, tea bag and tea powder
and their health risk assessment
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ABSTRACT: Objective To study the content of 15 kinds of metal and metalloid elements including Li, Al, Cr, Mn,

Fe, Ni, Cu, Zn, As, Se, Mo, Cd, Sb, Ba and Pb in tea, tea bag and tea powder, and assess the health risks to the

population. Methods A total of 39 samples of different tea, tea bag and tea powder were randomly selected. Tea, tea
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bag and tea powder were brewed in 100 °C water for 60 minutes. Then they were determined the dissolution of 15

kinds of metal and metalloid directly by inductively coupled plasma-mass spectrometry. Single pollution assessment,

Nemero comprehensive pollution assessment, target hazard quotient (THQ), hazard index (HI), and the health risk

assessment model recommended by U.S. Environmental Protection Agency (US EPA) and International Agency for

Research on Cancer (IARC) were used to evaluate the health risk of tea soup. Results The single pollution

assessment and Nemero comprehensive pollution assessment of tea, tea bag and tea powder were all less than 0.7, and

the pollution level were excellent and safe, respectively. The THQ and HI values were both less than 1. The ranking

of HI in order was green tea powder>black tea powder>Oolong tea powder>green tea bag>black tea>Oolong tea

bag>Oolong tea>green tea>black tea bag. The elements with a large proportion in HI were generally Al, Mn, Ni, Cu.

The total annual risk of individual health hazards in tea soup was 9.01x 107°-3.73x107° a”!, which was lower than the

maximum acceptable risk level recommended by US EPA and International Commission on Radiological Protection

(ICRP). Conclusion The health risks of 15 metals and metalloids in tea, tea bag and tea powder to exposed

populations are relatively low. Tea, tea bag, and tea powder are all within the safe drinking range.
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AR BN, DIBEAMTPRIE . SRR IERREAE Y,
HAEEEEENRRT, NS, KA Rk 48
JUREBUEM b 4R, RAIE . Tl K Xk
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Jia] 1681,

HAT, FE AR Z 5%t a2k
BOF I8 AR SR8 B2, T H X 2SR A i . AR A
100 °CAIZHIZEM: | ARBEZE LI K ZEB) 60 min, F LSS
EBTIRBIREO 3 5% Liy Al, Cr. Mn. Fe. Ni.,
Cu. Zn. As, Se. Mo, Cd. Sb. Ba. Pb 15 fi4 )@ K&
SJE ST E, DU SR I e B T 2 4R I
Ke | NmEfrm, TR . RS T
i, 78T IXT ARAERRE Y SEBR 2w, PP I A
PSR

1 MR5ERE

1.1 MR5RF
1.1 A #

MEALEM A 480 Aot 39 {5 Hhsnts
PR SSS: WERIRE . AHREM ., €5 O3, KB
HZE. FIa%, 204 wer . BN, EF& /N

SWRIE . RALLE; BIedt: KA. REHl, pE:. ol
o 140
BRI RN SR IRAEEIT: B8 AR A R A K

LRGBS A%, WIS, S, REBCLAOE,
BIas: BESE., ARGEERS K. FRS k. B
Fe iAo ks, 3813 4y

A NGREAT K NeFGEAT . RAEAS . KA
PRAR > S VIRl ¥ A SN ¢4 10 A IR 2 S @ A
e BRI EMRS e, 2FS . HER SR A
R pdE, 12 4.

112 & A

TR (LG4, MBI RA R, HEBHRESET
1A Ji 3% 1Y (inductively coupled plasma-mass spectrometry,
ICP-MS) /it AV AR ERE 25 Fh 4 B OC R IR A bRl
W (10.0 pg/mL, EZA 648 K BT MRl o),
JKH (100 mg/L) . 7K H14Z,(100 mg/L) . 7K H148(1000 mg/L)
K 25 A4 )@ IR A FRIHEM (BYT400043) (1 88 SR ARl B
AR o
1.1.3 AR/ &R Fe A AT R B )

4 1CP-MS 8 2= e A RS540 Br, e i o v
JEFER 0~200 pg/L 1) 25 P& @ IR GHRIER IR . WFRER
I JEREHE R 1 mg/L BT, 2. BRIETR
1.2 UFE5E%

7850 ICP-MS(3£ [ Agilent /A H]); Simplicity UV H#H
ik RAE(EE Millipore A F]); Me204E HLF R F-(HE
0.0001 g, %t Mettler Toledo 23 Fl).

1.3 XWHE
1.3.1 #H&Hl4&
AL ASREAE | AW IR AR A JE R FH DU A TE ORE . FR
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s Fhent | 490 . MBS 1.0 g(KE i 2 0.0001 g),
BT 200 mL BEFF, MIA 100 mL 23k F9#BAK, #1125 60 min
Jii, BUEKEWE 50 mL, fi0 0.5 mL figBRBR{k, A 0.22 um /K
JEIE g, SRERICE 4 °CIRAE, FH,
132 ELEH

ICP-MS TAEZA: B He i, SHARTh# 1550 W, R
FEZRFE 10.0 mm, AHSH 15.0 L/min, 207 5% 0.7 L/min,
AL 0.76 L/min, Z5ALZIRE 2 °C, 1580282534 0.10 rps,
SR 4.5 mL/min, ZMHTIE] 25 s, W VOB 3 R, 3
Fhn kR A B ICP-MS IR 2 S I IR A R A Tk
YRR AL IRAPRERIIER . B H . BRdE SR
FE AR IR
133 Jizi=4

FIT A {0 3 3 2% L P 10% A BRI 24 h, FH 4l K
VR T, BIEEGE R MERR T . ERE 10 TR, #HFT— kR
SME, SEATRE A 22 /N T 5% o (8 FHBR 4 5 14 0
SEIRAE SRVFIE R
L4 RRERXEIFETTE
141 B3R5 30 F AT R 45675 70
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PEATPEAY, A LA (D!
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p== 1
5 (1)

R 29 50 15 R O 025 00 0 B B
WS FRE TR IRV, 1A S 2))
2 2

2
K(DH, P-I5Y) | BBATIG Y8 C-R i ES
J& I SE IR B, mg/kg; S-15 349 | MTEMARIE(E, mg/kg, T
F 1. Pb BRI ARIENZ IR GB 2762—2022 ( BV REFE
e RIS RRE ) 5 Cr. Cd. As WIFREARMER IR
NY 659—2003 { ZEh i | 4. oK. TP S fbIBR & ) 5 Cu
Y BR AR FR M R NY T 288—2018 (&Rl 250t ), 2(Q2)
i, PP & B KRB LB B A TS IIEEL Pon-2 1
a8 ke R B5 Y P RIS Y S BN KB o Paye- 2%
Vb 4 S s A S Y v SRS e BT A . IF
WS IR | RIS, S SbniE i
%2,
142 ¥AFEE 2RI LEFREK

A ASRBESS L A AR RS R ITER M

Ry =

F1 FMEEREESRSRIITNIRER
Table 1 Evaluation standard value of metal and
metalloidpollutants in tea

%R Cr Cu As cd Pb
FRAE/(mg/kg) 5 30 2 1 5

®2 ERREERSRITITE

Table 2 Grading standard for metal and metalloid pollution

, BTG G LEATG Y

” YRR HREY MR SRS
1 P,<0.7 R P.<0.7 g
2 0.7<P;<1 i 07<Ps<1  ERLK
3 1<Pi=<2 iYL 1<P4<2 BRI
4 2<P;<3 LR 2<P 4 <3 G Yy
5 P>3 i P >3 G

KBS, 18 3 #EAR G 3 22 8 (target hazard quotient, THQ)2K 11
5, HAtsEmAXG3) . @)

EDI = 3)
T, x WAB
EDI
THQ = 4
Q RID, “)

R (3)H, EDI-4F H# AR, mg/(kg-d); C-Z5 4 Jm M M2
SRR E, mg/kg; EFREIR, 365 d/a; Ex- B I,
Jg 70 al'*17 IR-4F HNFESS T, A8 g/, WAB-
TFEART R, 643 kg!'™ TV RN (ExEy, d;
RfD-#E A S H I (L% 3)", mg/(kg-d).

BT SOPNINIGLE I AR A TR e S G IEE
W, HfEEFE$ (hazard index, HI)PEAlL £ Foc K L[ 4EH
FIRMENGE, HIHEARGS).

HI= iTHQ ®)

i=1
THQ<1 HI<1 B ¥A B 2 i el XS ; THQ>1 \HI>1
TR TR (e XU, THQ ok, fathe KU i 21

R3 BMRREZO[AELSH

Table 3 Parameters related to oral intake of various elements

51 Z % it RID, 51 #HE K+ SF,
/[mg/(kg-d)] /[mg/(kg-d)]"
As 0.0003 As 15.00
cd 0.0005 cd 6.10
Cr 0.0030 Cr(75 ) 41.00
Ni 0.0054 Ni 0.8412%1
Se 0.0050
Pb 0.0014
Al 1.0000
Mn 0.1400
Zn 0.3000
Mo 0.0050
Ba 0.2000
Sb 0.0004
Cu 0.0050
Fe 0.3000
Li 0.0020

1 #BPE[HE T (slope factor, SF).
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1.4.3 AR F AR

MR 4 55 [E PR 85 A% 37 & (U.S. Environmental Protection
Agency, US EPA) | [# FREUJE M 5% & (International Agency for
Research on Cancer, IARC)ZEE KUK 15 B 2 G B0 5 Al
LT H= 4 21 (World Health Organization, WHO)HJ432K R4,
43 R EAT B0 U 4 & 254 Jm o R FAAEBUEY XU 4R
P& i SN O e aB | B L A S e A N
Z A Li. Al, Mn. Fe. Cu. Zn. Se. Mo. Sb, Ba. Pb, %
AR 4 Jm8 e e @Ot E A Cr. Niy As, Cd™, A HE
AT 235 A 5K (6):
_ C xEpxEgxIR

T, x WAB
A(6): D-4F HHEA R, mg/(kg-d); C-R7HaJm &Ik
GBI, mg/kg; B REEWIN], O 70 a; IR-%3 HIHFESS
1, N 8 g/(\-d); E- B EE I, O 365 d/a; WAB-F-I{4 5
i, O 64.3 kg; T,- FY R ERE ] (EpxEy), d.

Tk SO P XU AR il i IR B ¢ A0 24
A7) B):

D (6)

D

) (RfDo )x107°
k
Ry =Y R ®)

K, R -AEZ0R RS20 B A e A 1P 24 A8
AR KUK, a ' RIDp-HE A S % i WL3% 3, mg/(kg-d). (8)
H, RY ARSI P B, ',
S0P IRV N A fie B SRR, AN AR 24 B s
(9. (10):
Re = 1—exp(-DxSE,))

= ©)
k

RE=2F (10)
i=1

KOF, R -Zom K Wa & AR a4 34 N80
AR, a7l SFo-22 MR ARRKIAT LK 3, [mg/(kg-d)] '
K10y, R -0 RSB, a '

US EPA JfE#7 AR R AT 232 KUK K- 1.0x10 % a !,
E Br %8 4t B 7 Z 51 4 (International Commission on
Radiological Protection, ICRP)HEZEIKIAF fi K] #2252 KU 7K
-2 5.0x107° a”'. % US EPA I ICRP f KUK PR R E,
B RS AN 23R 6 g L3 4,
1.5 BUEALE

i SPSS 27.0 LTG0, ZIESVERR, Ky
RNAEIERN, RAPOEC NFRHRE, B 12
for th BR A 2 5 XU IEAG 1915

F4 REFER. NERERREETEITNIRAE
Table 4 Evaluation criteria for risk level, risk degree and risk
value range

DR S5 4% U R KU BT
I fi% 1.0x10°°~(<1.0x107)
I I%-rpt (<1.0x1079)~(<5.0x107%)
il i (<5.0x10°)~(<1.0x10%)
v - (<1.0X10*)~(<5.0x10%
Y =1 (<5.0x10*)~(<1.0x107)
VI W (<1.0x10%)~(<5.0x107)

2 HER5SH

2.1 ARIMAEFEM, BEF. FHHNEIPEER
XeRBEESH

P A2 IR S POV 9l i, 250 4 ) 2K 4 v Hh
Wit 5 152 6L (B) 8 I AT 3E 0, 24 60 min Ji5 % H 3 R A B
5, FrIXHRHL 60 min MG AT 4R 2R 4 R th
O, 15N 4R K4 T T a0 R/INIUF 25 588
LFEH Mn>AI>Zn>Ni>Fe>Cu>Ba>Pb>Li>Cr>Se>Mo>As>
Cd>Sb, £L45"H Mn>Al>Zn>Ni>Cu>Fe>Ba>Pb>Li>Cr>Cd>
As>Mo=Se>Sb, & J& &£ 1 Al>Mn>Zn>Ni>Fe>Cu>Ba>
Pb>Li>Cr>As>Mo=Cd>Se>Sb. Al. Mn. Zn [ HH7E 3
KEHEMY 15 Fi 48 RRE R S Ei. Kb AlES
JeAsmt b s R, A 153.140 mg/kg; Mn FEZL AR
PG R, 1K 129.953 me/kg; Zn FESRR R H AT
W, 35 14.806 mg/kg.

Bl 60 min ARSI 4RI i K/NBUT A
LA Mn>A>Zn>Ni>Fe>Cu>Ba>Pb>Cr>Li>Cd>
As>Mo=Se>Sb; £ 554345 AI>Mn>Zn>Fe>Ni>Cu>Ba>
Pb>Cr>Li>Se>As=Mo=Cd>Sb; & pARREZSH Mn>Al>Zn>
Fe>Cu>Ni>Ba>Pb>Cr>Li>Se>As>Mo>Cd>Sb, Al. Mn. Zn
HI¥ L TE 3 KRG 15 M &g M2 em & ah s
Tlo Al FEASRRLIZS M i e, 15 231.735 mg/kg; Mn,
Zn FEARSR SR AR BV B B i, 43R 144.604.9.621 mg/kg.

EM P A RE RS RDT R RSB
Mn>AI>Zn>Cu>Ni>Fe>Cr>Ba>Pb>As>Se>Li>Cd>Mo>Sb; 4.
X H Mn>Al>Zn>Ni>Fe>Cu>Ba>Li>Cr>Pb>Se>As>Cd>
Mo>Sb, Bl 5+ A>Mn>Zn>Ni>Fe>Cu>Cr>Ba>Li>Pb>
Mo>Se>As>Cd=Sb, Al, Mn. Zn FAEHETLE 3 KEAHHY
154 )m RELREE TR . Al 7S ATk WP i
e, 5 723.950 mg/kg; Mn TEZLAZSM I HE iR, 5
661.652 mg/kg; Zn TELRAS AT ki, M 21.832 mg/kg,

At AR L RIS AL M. Zn V5 AR
JRET. 15 F &R RIS R R P Ao, 48Rk
(RS BRAL), I AL, HH B pAee iy 15
Fa)E Sk min h i L IR, SR T2 AN
MEH KRR S 2 2R, SRR
MR EE L, BRI TR . 48P RS T A,
Skl sy, ARG, IR ARG 5).
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Table S Dissolution of metal and metalloid in different tea soups of tea, tea bag and tea powder (mg/kg)
Ik Rt ARBER Ak
S AR S 5 LN EA S )2 R AR S =4

Li 0.089 0.047 0.093 0.074 0.044 0.074 0.028 0.283 0.259
Al 18.520 52.196 153.140 114.501 231.735 92.411 234.169 626.466 723.950
Cr 0.074 0.042 0.040 0.086 0.096 0.079 0.273 0.235 0.413
Mn 67.958 129.953 99.182 144.604 42.590 100.036 577.626 661.652 498.377
Fe 2.462 1.128 1.851 2.960 3.280 3.065 4.296 3.977 3.979
Ni 4.629 3.295 2.133 5.193 1.422 2.386 6.957 4.345 4.237
Cu 0.865 1.583 1.242 2.085 1.323 2.511 8.521 2.718 1.398
Zn 14.806 8.711 4.609 9.621 5.544 7.378 21.832 16.010 9.574
As 0.013 0.013 0.010 0.011 0.007 0.011 0.036 0.044 0.035
Se 0.037 0.010 0.004 0.009 0.025 0.030 0.034 0.049 0.044
Mo 0.019 0.010 0.007 0.009 0.007 0.010 0.004 0.005 0.058
Cd 0.006 0.022 0.007 0.024 0.007 0.008 0.009 0.008 0.004
Sb 0.002 0.002 0.002 0.002 0.002 0.001 0.002 0.002 0.004
Ba 0.422 0.645 0.996 0.847 0.521 0.822 0.250 1.029 0.278
Pb 0.171 0.270 0.353 0.371 0.180 0.208 0.069 0.148 0.086

B 110.073 197.927 263.669 280.397 286.783 209.030 854.106 1316.971 1242.696

22 AEMEREM. REF ZRNRITERER

L& REERNXE T

B T RN A N T R AT R MAER
XERFEFI A | 48305 . B iah 48 254
J& S R IR TS Y AL, SR RRE RE T Cr.
Cu. As, Cd. Pb WJFRME, MXZRFAFHIX 5 FaelE 2k
& RIS YRR U T A IS YT R AR ik 5 B 15 YR
(WL 6)o 2517 4 )8 M 2K 4 8 SIS Y8 B S4B 5 e 45
BYNT 0.7, k8L %R, WIS . RS IEE
M SRAARS . e AR P 1Y P (EIR S, TELLR
Zkr . Sp sk Cr iy PR, HARYH Cu iy Pyl
o RGP &R RRERGR RIS/ 0.7, s
G, HrhS A A b b gi A5 P s B = o

2.2.1

P
KR

w6 AEIMIERI, K

EMNFZTEREAERATUSRIERA

222 ¥AFLEAZREFEERIGEELER

YR 60 min JEAS T ATE R & RIS YA,
ri2¢ 7 A1, HI (THQ Z A, Hd THQ K/ b e KAy
JLEAER N Al, Mn, Ni, Cu., HI HEAIKIK K GRS

y>LL2R B> 5 KB > B R ARAR IR > LR 2R M > B Jp 4%

BRSO P AR SG>T4 A 25 . X HI Bk
R PLEMA O Mn AN, R RS FE R, KR JHIE
B S FASEAIAsde S, T 1, REEEEEBFM
Mn fl Al 9 THQ {5, Z5HH Cr F As B9 THQ ARt

FIAEZR M o 2SR P AR R0 HI fEfrm, E2EHE

Ni fil Cu A THQ {HELI AT AN L R Z R AR i s 4%
FER P AR HUE R =R 0.372, FZR A Mn Al
Ni () THQ {HAZ L1 54 AN 15 Jp AR M i i, v
LI5HY HI Al 0.282, FEFEE Mn i THQ {H%:

SABRER

Table 6 Single pollution assessment and comprehensive pollution assessment of metals and metalloidin different tea soups of tea,
tea bag and tea powder

N P S K
i — - — - — — -
¥ FAIP 5 S FAIP 5 SN 25 5
Cr 0.015 0.014 0.056 0.021 0.034 0.027 0.158 0.148 0.140
o Cu 0.177 0.092 0.090 0.090 0.089 0.104 0.305 0.092 0.104
PRI Y
e As 0.015 0.012 0.011 0.010 0.004 0.007 0.027 0.023 0.075
*El */T\‘(Pl)
Cd 0.024 0.037 0.010 0.050 0.028 0.059 0.010 0.040 0.019
Pb 0.081 0.077 0.097 0.145 0.076 0.151 0.019 0.038 0.109
LA
s P 0.132 0.073 0.078 0.112 0.071 0.117 0.228 0.115 0.117

Eistz
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RT TEMERIF, REF. FRNFFITERREEREN THQ F HI &

Table 7 THQ and HI values of metals and metalloid in different tea soups of tea, tea bag and tea powder

Sk A ‘ AR \ AH ‘
TS FA S =92 AR 5l LRIR AR =)
Li 5.52E-03 2.91E-03 5.78E-03  4.57E-03  2.71E-03  4.62E-03 1.71E-03 1.76E-02 1.61E-02
Al 2.30E-03 6.49E-03 1.91E-02 1.42E-02  2.88E-02 1.15E-02  291E-02  7.79E-02  9.01E-02
Cr 3.08E-03 1.73E-03 1.67E-03 3.59E-03  3.99E-03 3.27E-03 1.13E-02  9.73E-03 1.71E-02
Mn 6.04E-02 1.15E-01 8.81E-02 1.29E-01 3.78E-02  8.89E-02  5.13E-01 5.88E-01 4.43E-01
Fe 1.02E-03  4.68E-04  7.68E-04 1.23E-03 1.36E-03 1.27E-03 1.78E-03 1.65E-03 1.65E-03
Ni 1.07E-01 7.59E-02  4.91E-02 1.20E-01 3.28E-02  5.50E-02 1.60E-01 1.00E-01 9.76E-02
Cu 2.15B-02  3.94E-02  3.09E-02  5.19E-02  3.29E-02  6.25E-02  2.12E-01 6.76E-02  3.48E-02
THQ Zn 6.14E-03  3.61E-03 1.91E-03 3.99E-03  2.30E-03 3.06E-03  9.05E-03 6.64E-03  3.97E-03
As 5.35E-03 5.23E-03 3.96E-03  4.38E-03  2.80E-03  4.64E-03 1.49E-02 1.84E-02 1.45E-02
Se 9.31E-04  2.50E-04  9.95E-05  2.24E-04 6.10E-04  7.56E-04  8.51E-04 1.22E-03 1.10E-03
Mo 4.65E-04  2.54E-04 1.73E-04  2.14E-04 1.67E-04  2.59E-04 1.05E-04 1.19E-04 1.44E-03
Cd 1.47E-03 5.55E-03 1.74E-03 5.96E-03 1.65E-03 1.94E-03  2.24E-03 1.89E-03 1.09E-03
Sb 7.47E-04  4.67E-04  7.31E-04  5.13E-04  6.22E-04  3.42E-04  7.15E-04  7.47E-04 1.29E-03
Ba 2.62E-04  4.01E-04  6.20E-04  5.27E-04  3.24E-04  5.12E-04 1.56E-04  6.40E-04 1.73E-04
Pb 1.52E-02  2.40E-02  3.14E-02  3.29E-02 1.60E-02 1.84E-02  6.14E-03 1.31E-02  7.63E-03
HI 0.231 0.282 0.236 0.372 0.165 0.257 0.964 0.905 0.732

SRS R MR . 25 P 2R k2K 4R THQ A
HIEX/NT 1, SZ T 15 Fh 28 R4 R TS e e i
AR EA B2 R
223 fEERGEIFH LR

H3% 8 AL, AW IECEYI A Cr . NiLAs . Cd, %%
V4 )m B2 R B0 B R 6.44x107°~3.73x107 a”',
fIEF ICRP (5.0x107° a ") US EPA (1.0x107* a )R i
KO IR KE . 255 SR ARASBE R VU KB X 255
U BRI R T 1.0x107° a7, B TI%, i T&-
XS 2R, FEERIET Cr Ml Ni BEUR XS . HAb %

B0 FAR RS S5 9% . Cr By B4 B0 9 RUBS $5 8 1Y 38
3.00x10°° a ', Ni (i A HOm Y XU i 1934 1.04x107° a'
Cr. Ni JBTEEEREETTYY, W5HETE,

AW AESUEY A Li. Al, Mn, Fe. Cu, Zn,
Se. Mo. Sb., Ba. Pb; i3 8 0l %I, XA+ &8 NKE)E
R B SR 1.77%107°~2.77x10°% a™!, /NFIZR, J8 Tk
UK, 451 AR S0P XIS T US EPA #il ICRP
AR I KT 32 KU KO . RIIZE TREES0E Y 5 R i
TR F N, KR AR B R G v 2, X
X SCE TR g 4 SRR
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Table 8 Risk of metal and metalloid carcinogens in different tea soups of tea, tea bag and tea powder (a™)

ot SRR o
PEA 2 ‘ \ :
g% A% Bk a¥ Bk &% % Bk
Cr 5.41E-06  3.05E-06  2.93E-06  6.30E-06  7.02E-06  5.75E-06  1.99E-05 1.71E-05  3.00E-05
ﬁmﬁgjﬁj Ni 6.91E-06  4.92E-06  3.18E-06  7.75E-06  2.12E-06 ~ 3.56E-06  1.04E-05  6.49E-06  6.33E-06
5
(R/a) As 3.44E-07  3.36E-07  2.55E-07  2.81E-07  1.80E-07  2.99E-07  9.60E-07 1.18E-06  9.33E-07
Cd 6.40E-08  2.42E-07  7.59E-08  2.60E-07  7.21E-08  8.46E-08  9.76E-08  8.24E-08  4.77E-08
SO AR
(Re"/a) 1.27E-05 8.55E-06  6.44E-06 1.46E-05 9.39E-06  9.69E-06  3.14E-05  2.49E-05 3.73E-05
Li 7.89E-08  4.16E-08  8.25E-08  6.53E-11 ~ 3.87E-11  6.60E-11  2.44E-11  2.51E-10  2.30E-10
Al 3.29E-08  9.28E-08  2.72E-07  2.04E-10  4.12E-10  1.64E-10  4.16E-10  1.11E-09  1.29E-09
HIEEJUE‘E Mn 8.63E-07  1.65E-06  1.26E-06 1.84E-09  5.41E-10  1.27E-09  7.33E-09  8.40E-09  6.33E-09
Cf?é)‘(/lffl Fe 1.46E-08 6.68E-09 1.10E-08 1.75E-11 1.94E-11 1.82E-11 2.55E-11 2.36E-11 2.36E-11
Cu 3.08E-07 5.63E-07  4.42E-07 7.41E-10  4.70E-10  8.93E-10  3.03E-09  9.66E-10  4.97E-10
Zn 8.77E-08  5.16E-08  2.73E-08  5.70E-11 3.28E-11 4.37E-11 1.29E-10  9.49E-11 5.67E-11
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= 8(8)
Rt B P Xk
PR 42 - — - - — — -
ES S FAR 1E7y/2 EAR/S oy ET S FAR 1Ey12
Se 1.33E-08 3.57E-09 1.42E-09 3.20E-12 8.71E-12 1.08E-11 1.22E-11 1.74E-11 1.58E-11
Mo 6.65E-09 3.63E-09 2.47E-09 3.06E-12 2.38E-12 3.70E-12 1.49E-12 1.71E-12 2.05E-11
Sb 1.07E-08 6.67E-09 1.04E-08 7.33E-12 8.89E-12 4.89E-12 1.02E-11 1.07E-11 1.84E-11
Ba 3.75E-09 5.73E-09 8.85E-09 7.52E-12 4.63E-12 7.31E-12 2.22E-12 9.14E-12 2.47E-12
Pb 2.18E-07 3.42E-07 4.48E-07 4.71E-10 2.28E-10 2.63E-10 8.77E-11 1.88E-10 1.09E-10
A B SRS
(Rs%a) 1.64E-06 2.77E-06 2.57E-06 3.42E-09 1.77E-09 2.74E-09 1.11E-08 1.11E-08 8.59E-09
mo/a
R 1.44E-05 1.13E-05 9.01E-06 1.46E-05 9.39E-06 9.70E-06  3.14E-05 2.49E-05 3.73E-05
US4 ) . ) } } } . . .

FEARIRIRAENT | 48505 | ZRm A 15 Fha s
KA B NBERESE E AR SAN 9.01x1076~3.73x107 a™,
JBFAR . MR-P XU SR, RGP AEAE—E ) Cr. Ni {53,
A BEXT B R AR — 2 MV E (R G, XA i) Cr,
Ni Ji A 322 4 W4 XU 4

3 Wit5%R

AFFAHT 39 Ent . SRR URFMNE G S
Li. Al, Cr. Mn, Fe. Ni, Cu., Zn. As. Se. Mo. Cd.
Sb. Ba. Pb 15 fi &R KL/ & . 25+ Mn. Al Zn
SR, SRR N B S R A g g SR AR

AFEFRZEEE | 4855 TR &R kLR
TR Y AR AR AIZE B V5 AR bR /N 0.7, R TFIRR F 4,
IR AkRiE, R Cr. Cu, As. Cd. Pb 5L &4
fiKe Pb AL JpAE | GIRANEETE | BIRASEA Y TS
PARBORR, FELLRAN . SIEZN T Cr (1 P fEIR s,
fl A Cu B75 Y8 Bk K o SATTG e At R {E 2 Cu 7R4k
AR (W BT Y85 AT RS WA i TR Py
50, B R R v el T A R

HYEAT THQ 1 HI $E45 & L, THQ M HI{EX/NTF 1, %
AT A AR (R0 A B e XU . SR | B 450
AR, TR R A EE . B ZREDT AL i
EFM IR, 2 BEE . 38 HRGR | v R T i A,
[ S R R A I AR S R T T o . RS L 4T
ZHM . S AR HI 439008 0.964, 0905, 0.732, B4R
TR KRR, (LS 1 M. HTF THQ EH%A
HISMAREN 8 ¢ M, B E NI IRBHEA K
WA B — Ui — (R R F 1 g), B H B3 A R/
FHM 8 go SRR ANMMA K HI /N FHHEAE, 4%
X HR R A B g XU, o LA XURS: L Min
Ni HE, ATeed T Hed Ni XFFARFAE AR FRAR M 5% ni 5
K, GINEFEC s 45 RAR

MEANRI RS | 485605 | R b &R k4w

B KU RS & B, 259 4 )8 K284 e A i A A fie
B G AR R S FI R 9.01x107°~3.73x107° a”!, KT US
EPA 1 ICRP 7 fe K] #2372 KU K-, B Li, Al
Cr. Mn, Fe., Ni, Cu. Zn, As, Se, Mo, Cd. Sb. Ba,
Pb 52 (A g A AR/ o BUm Y R DL Cr 1 Ni o fEERE XL
SR B, A ASCHISE R R Y Cr. Ni 22 A SRR IR
ﬁfﬁ“[ﬂ—%]o

AT FH I AR RD TR | A8%EAT . A5k
25 h 4 T I 28 4 Ja ) f e XU 1EA T34, 32 THQ
I HIEAS, LA US EPA FI IARC HEFF fi4d FE XU - s
RUPEATPPAL, 45 RA5 K T I KT 232 KU KO, X %
AR AL F AR A5, 4808 . M AT b4
J& B4 SR I A T AR

AU e HL A SR R HOE R A, A AR R— Tt
Y, ARBEGEAT AT R g FE KA AR A . (RAR AT
FERH M AT A A TR AR PR P 4 )8 K 2R & B T5 e,
Ja et it — A TR E .
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