516 % 5 130 B 2 4 T iR o Vol. 16 No.13
20254E 7 H Journal of Food Safety & Quality Jul. , 2025

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20250121002
SIm: FAH, FAR%, R MR SR BER]. B AR RN R, 2025, 16(13): 67-76.

WANG QS, LI DL, WU HL. Research progress on tea quality and safety [J]. Journal of Food Safety & Quality, 2025, 16(13):
67-76. (in Chinese with English abstract).

AL TN eSR S R

e 1# T 2# 1*
ERAE T, FART, X8H

(1. T"RARNABZZBEA BT, T ARG R IEEIHT R T E A=, 7 510640;
2. BUMABE, B SAEY T RSB, B 542899)

OB SRR R S RS ROR N S R, IR B 2 2 e 2 B2 ik . M B
VW REN G S A, WRCRZTERE . EAR . AEMEY . AR, SA AR I AR IR
BRI AN AHSCHRES T, RAEKRZERT . ELJE . A EMAEYERN T 4] 8, & s
TR REAR B TALBE | MU AR | DR A i A R SIS UE S, B AR Al AR 4 4 TR AE S,
PTG KT, SRR AT RS R TR

KB At LA k2 mEJR

Research progress on tea quality and safety
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(1. Tea Research Institute, Guangdong Academy of Agricultural Sciences, Guangdong Provincial Key Laboratory of Tea
Plant Resources Innovation and Utilization, Guangzhou 510640, China; 2. College of Food Science and Biotechnology,
Hezhou University, Hezhou 542899, China)

ABSTRACT: Tea is deeply loved by consumers for its unique aroma and health benefits, which is why tea quality
and safety have garnered widespread attention. The quality and safety of tea involves the quality and safety of tea, as
well as issues such as pesticide residues, heavy metals, harmful microorganisms, and fluorine. It is closely related to
all aspects of tea cultivation, processing and storage. This paper started with tea-related standards and focuses on tea
quality and safety issues such as pesticide residues, heavy metals, harmful microorganisms and fluoride, etc. It
summarized the pretreatment of tea samples, normal detection technologies, rapid detecting methods, and relevant
research progress. The aim is to provide a comprehensive knowledge framework for the tea industry, enhance quality
and safety standards, and promote the sustainable development of the tea industry.
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R iR RN RS, B TR
AS B 19 it o LA R AR g Ui ) 2 e, 2 B e R 25k
M. memE . AEMEY . BRRRm G, &
AT AR RIS i B PR A B SR S ), 2 i
AT A R AR PR ERAROC, dnR 25 AL IEfE
5 PR S PR A 22 A, GRS RN R AR
B, Qn TR BN TR O T EARARMER AT DL, L
LR sk . sk A, BRI R
1 S 22 4™ PR TRATE R

AR SOH X2 B A AR SR B R AR L A E AT
5 PRI vk RS A TR, DU A 7
A B | S MR | B 5L SRR — S AT A IR
HEZR, SHHRTFASI R 2 2ok F- | e dbe b A AT 54k &
JEVABARE SR SRS SR AT B8 W S AR AL

1 FMHREBREIMITIHREREAE

REEATHE TS 100 Ti5 28 MH 5 1 FE HFR
e, AR IS T AR AR | SCRIER
G, (RS FREZ A —E 25, LE T M AIEK
— NG — B E ORI E . R e . ZIRE
FWH T IR NE LS, GB 31608—2023 (&
PAEFEE 25 )T 2023 45 9 A IE A HEIT 4R 5206
TR B [ 1 A (S I i o 2 2 4 4 [
FhniE, A HATE T AU — N — R e E R
B, B AR Sk At T P I 7 b o 1 R 1 S S5 R
Pt o RN P S 5 A 2 4 T A JRORE SR | R
B, RZFREEBRE ., IS YRR . 1S
SRIHEAT T EIRIRLE . Hodp, ORI SSIE R, JEE AR
TR, ANEARRA Iy, LA E T b B AR R AR R
ERTIEH, T AR . ERIR . AR AR AT Ul
R ERAME < HA IEH B SME G, 156 008 25280
A IS ARRE, B4R, THAE,

AP 2% B R BE RN AR A GB 2763—2021 (&R %
SEZAE B R E R ) R, R R
FE T AR 106 104k 24 i K 5k B BR 5t (maximum  residue
limit, MRL), A iEzCRE 79 T, (i RRE 27 351, 2022
FEANFE L AT GB 2763.1—2022 { &b L EFAE &P
24T TRRANERSE 112 PR IIRERAL ) HilleE T 4
FRAEZ - rhe 25 MRL . PR, 3 B0 AR v X 4 7= i
HHET 110 TR I RFR R m 2Rk, FRnf i e iR
N TG GB 2762—2022( B Z R EFEndE it hig
YIRS ) MR, BIASH 4T <5.0 mg/kg,

BT, 3 EIAT A bR XA F R Y R R AR

HEAL L GB/T 20354—2006 § HPEARE ™ 5 2675 FIZE ).
GB/T 22111—2008{ bR ™ i HHAS ) Hh e, K
1 A REBR RS FR <300 MPN/100 g, BURE @I TRE . &
PR . & OHEERE . M YEEEER ) AR T . 2004
HERATINY 5244—2004 (EAFRM ZK0) (B 1k)H
HE, Zitdh K7 w i BR i 4845 <300 MPN/100 go X T4
WORL A E MY R R Bk 2R S M GB
29921—2013 { B % EFhaE &5 PEoRmREE) ,
i R A B A A ATER A R T TECTA, B R 4 v (A i A K
BRI n=5, =2, m=100 CFU/g(mL), M=10000 CFU/g(mL);
VO TR HFR N n=5, c=0, m=O(EI7EREAG I 5 BEshh, A
VAL — M VY TR ) . 2021 4E &4 i GB
29921—2021 (B L2 E AR E AL a5 T E0R R
) U T GB 29921—2013 (& dh 2 e E S ARIE £
FOR BRI ) L FEMBR TR oG 4 B €0 2 BR B ) PR
WA, PR DT TR B (n=5, c=0, m=0)., HHi, &
Bl R L X s o ot R PR A, — S
UM SRR E GB 2761—2017 (B A FARE £
A IR AR MG ), RIE &R B <20 pg/kg. HEFRE
i L2 5145 (Codex Alimentarius Commission, CAC)HLE &
A AR R B BRETEER 1~20 pg/kg, BEHIEE# R A
HHMETZ B, By, G, G)IIFRETEHA 0~35 ng/kg.

2 FMEHMIFERERERERER

A L - BRI BT RN MRS NY/T 853—2004
CEM TP IR ARG Do 1% bR 1ELL pH 6.5 AR, Hidk
e T pH 6.5 AT K UL b iyl 5 Fh 188 4w e &
EYEE, BARESRNER 1 iR,

F1 FMHIFERAR XSG
Table 1 Environmental requirement conditions for
growing area of tea

T PR i&/(mg/kg)

pH<6.5 pH>6.5
ki 0.30 0.40
i 250 300
K 0.30 0.50
i 40 30
% 150 200
2 1200 1500

EZR AL & AT H NY/T 50102016 { ToAHE L™ it
R ™ FREE 25 ) R AT - EABE T BT A [ b
GB 15618—2018 { HEIRSE it A& FH 375 P A48
PARAEGRAT)) BIZEsR . GB 15618—2018 i 1-3Erhi5 iy

SR WAR TR 2 Ak 3 B i XU R (E, A<M - ihis

=



%5 13 3]

FRKFE, & AR L e R 69

&

QMRS — Melif ol nl 2me; w3 2 Mk 3 FUE I XU
T AR, P RE AR A M 95 g XU, o hnna -+ B
SRR DA™ b BRI o AR L )AL E TR I M
Sels g A (A, HAREAESR . ok, B, BY. B 5 FPE
<5 P9 XS ML

22 KRABTIRESRXETEEERTE)

Table 2 Screening values for soil contamination of agricultural
land (basic items)

= RIS B 3L
SEERCE L7/ i=|
pH<5.5 5.5<pH<6.5 6.5<pH<7.5 pH>7.5

- JkH 0.3 0.4 0.6 0.8

1 i
Hith 03 0.3 0.3 0.6
~ KH 05 0.5 0.6 1.0

2 7K
Hfth 13 1.8 2.4 3.4
K H 30 30 25 20

3 fif
Hft 40 49 30 25
KH 250 250 300 350

4
Hfth 70 90 120 170
JkH 250 250 300 350

5 %
Hith 150 150 200 250
. KH 150 150 200 200

6 i
Hfth 50 50 100 100
7 R 60 70 100 190
8 B 200 200 250 300

T mERAEE TR B Rt

®3 RAMIESRRETFEEEBTE)
Table 3 Screening values for soil contamination of agricultural
land (basic items)

e bEE/ L7/ RS PRI i 1L 1B
1 AVAVAVES 3 0.10
2 T T o 0.10
3 HIF[a]tl 0.55

3 FMHREREREMNZARRENA

3.1 FRMPRARBRARER
311 aaEF %

A A Y A 2 5% B R R — BB AR T AR R A
B RES  ZRMA Z IRI  B A 2 i A, LT
A 3L AR T B AR T 4 R RS R R A B G B A
FH o B LR AL H A0 45 [ AH A B (solid-phase  extraction,
SPE). [##H13#E B (solid-phase microextraction, SPME), i
TZEICFT QUEChERS J574% . HH, SPE Fl QUEChERS Ji
TRAER A 2 5% B RGN Ry i PN, SPE #RAE AR & 44,
T PR G 3 R B R T LA 21 o A R SR A6 1

PSA-SPE Ak SRS o i 60U S AR ™, A
R A B QuEChERS HijAb 385 5 A5 - rh 43 FhAe 255%
P e B R B M A, QUEChERS ik HA W]
BRI
312 BE>MFE

A 2558 B ARSI 43 BT B AR AL 46 S i i
(gas chromatography, GC) . i 0B €215 (high performance
liquid chromatography, HPLC) . < #f & i - i 1% % (gas
chromatography-mass spectrometry, GC-MS) . JAH 2 i%- ik
#:(liquid chromatography-mass spectrometry, LC-MS), 4
o i - 3 Bk i 3% 15 (gas chromatography-tandem mass
spectrometry, GC-MS/MS) . # @& & W M & 3% 35 (ultra
performance liquid chromatography, UPLC)Z!!, Hirh, 3
TR AR R &) R % A Rt )3z i A T A
PDTHR B 3T

()R Bk

GC FIHSMAE R T BhAH, HRYE ER LS00 . )
PR S BB 0 22 5 SE I B R4 . GC BT T 2t
HIIT 50 R LA . A HUBEFIIER U e R 255k B0 T, HL
F R, AR IO TSI FH B AR B AT A R T ARk 2y
BRER ST AT SEME . WIS SUEUR RO IR I B3 . KR
SR R AR 2R B TS AR AR R B A A 5
JRFIFH GC XA HL R H 2% . ARSI R Ak
L5 A1 6505 S SN AVAVANNE 2R (2 3 LN ' 1 N 1N
TREAER . CWEF e . —SURMEEE . SR . I A
MW BREOR,  EIRARZGTEEE 2 AR 25 Th A D,
PRZGFE AT AR R s e R RO
FERA TR B S50 244 T, FIA GC T LS8 R
ST AN TR B A o

QYR TS

GC-MS Z—fEsk . R ERN SR, Bk
GC 5 MS %54, R GC 15325 5E 1 BT A G0 4
PR, XPE AR S AT AR S A s AT, Tz T
B2y, AR, BREZOE. AR EETEE T
R S AR L A ERE . B E R FEY .
TEZR AR 25 5% E A9 )y T, FIF GC-MS 7T LASE BEX 2% -
19 FHUBR AR . NSNS I . SEURIEE, £
Folt 34 i S A 245 5% B8 A TmD Bkl sz 112130 A i Ak B 3%
T LLiE R QuEChERS i#17, FIMIZ I IRICKR 2, KiTiE
R R Crg e fbad 9N %0 i RAUE T, RaE v,
PRVETRT B, WAE O J5 S0 5% 22 g 25 4% 7 [ s A ) 5 3
FA) AR Al

(3) AR 335 R R T i 1

GC-MS/MS J&—Fi4i4 T GC il MS/MS il 43 #744
AR SEE AT i RN R AR % S % 1 4 25 6e
LBk R . SRR A HEER N ST RE A A
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G, T T X E RSP H 0 s B E, £
AR A BRI BAT vz N . BRSSO R T T
GC-MS/MS Y[R E 4% . B 68 Fs At AL
e (persistent organic pollutants, POPS)E"Jﬁ‘?f[M], Xof i
B 60 HEZSTRE A TR, B9 UE T 5 ik B ARE R AT AT
PE. A %=FF|H QuEChERS Rt HILE & GC-MS/MS il
L. 825, XSSP TR . AN . A%
WG . RS . IR 2R L A U g 6 Rk Zak R,
WUF B Z VR B PR B R . RUIIEE, AR
MM . BRT Bk 6 R Zysn, %5l F
GC-MS/MS #E T —Fill g Zs it rh 83 Fofe 24 5% B (ieme
B IR SRS S R E Tk, AUA R EEL, b
A ZRIER TR, TR . R R, PR E AR
255k B W R AR SR . ZHENG 2RSS IF & T — Rl
T GC-MS/MS 4545 SPE Hip b I 2 21 AL R s op 12 Fh
ARLGERER TV T BRI A Y 12 R 2 5% B AR
BT SRR TAE R, RN TR E R R
23 . GC-MS/MS AT HAM T A 5, HA R DUk |
MERPETE . RBUE T & R . SUT RT3
7 L8 BH M S0, B R ATE ) .

(4) R OB AR Tk

UPLC R T B /NI 8 35 AT UKL | 8 5 4 o 55 %
AR, BE T P RCRARE, F AT R RE
FREKUY . MENG 451 & T 3F UPLC 5 PUMAT &
AT S R i, AR 134 Fiofe 245 5% B A
W, 255 Rk R T AR PR TR TR
A8V A €07 - R I T e ] s R s ) A (] o b TR
8 VPR IRRE IR B REBE BRI 71 %07 0.05 mol/L NaOH
TR, FFLL HCLAY pH, Oasis HLB /ML 2%, & F
R-9-25 J HBEAE BT AR S N JE, RN [RIAS I (B 2% . 402%.
BpZs . HEZ)T 3 AEIEHES W ETINE . 4 HMR
E2UTE %7 UPLC-MS/MS [ IFA: I 43 25 v 16 Rl 24 5% R
B BT IR o TR 1% W R O NG SR IR ASHE S (1)
Hirdezly, 4 TPT-SPE #litfk, 7EHMiZs E & FIRAT
B, 22 ey W A =X B AR R B TR T T AT
HiE .
3.1.3  REBGIRG Pk Mk

AR E A = O R A R e R, XA I R
B A PRI BE SR R AR R, M oL o e A DU e R ki
B IS 2 B2 2% A B T ) B DRGNS AS
BRI v A A W2 —JS ok Rimivt, 84
5 2% W OB 5% B 2 % 3% B: (surface-enhanced Raman
spectroscopy, SERS) ., 9 . £LAMIE I — 2Rk
TSR, FEALE R L A e A ik, e
e FRASHIN 8 P 1 G B8 43 BT I8 G ISR 4 i 4R i R il
BE 17 9% W B 7% (enzyme-linked immunosorbent assay,

ELISA)? ., A3 3 A4 SERS FIAE ARG iR 40

(DM HESR L2 S

KZHo B 2 4 B s 5 55055, BRI T L4 h
RO T3 B B RE T 17 SERS FI HTRUBS AL 42 & 22 i (A4 .
B S RS I SRR L B T A R B O S, il
LRSI 3 5 22 43 M 0 B2 U R S, SEB R B P
B, A2 %2200 SERS $5R, #vy T Heasi i 4 4%
HUREE . 2SR 2R B . A 2SR 2, R
FAEPNYE A X AN RAT AN N-TR 3 2, SR B
FIBRAE SRV O ROR . S5 R, AR e bR
FF, BN 30 mg, YRR GOME B FLE
ANFEAKI R ZE 10 min ] 52K ENFEE L T —FE
PARFT Y SERS AN ARIZRIS(ERAS . 4055, B, 3
o) Hr R HU ORI T S s A 3 e
SRAE RN A3 AT, R BN RIS 2 v A A 4G Hh PR 381K
FERREARHE, [FE, & BUECE HOR B PR H BRI A
B R bR e, X RIZ L RER S . fE A BT AS [ 45 26
HECE RS E R AR SR . CHEN Z5P0JLF SERS #7
AR, T 5 LR A AE T AR 9 K 45 # (FE 7 SERS JEJIS) I
SEAF IR BT & T — Fh AR K Ptk bk BR b
iRl N

(2) 0P i Mk ik Ak 1

B P AR G A AR S — P 3 T s 1 4 TR 5 e Ak
PUIFE VS A 0 G R A, LB 2 ) e 1k 4
BVE A REEbRICY), S VRS ARy s
gity, WHRENIREREE AT . X8 YR E Ik
MEAT, 885 BAra it &R g &, INmfess
MILE b S BH B B A BEAE Ik, DLITAE S R S S A
HER WY . SR S A0k B 12 B F B 24 A i 45
B, (HBEE HAR AR W A R 5E 3, o TG — 45
RIEIE RN 2 Tt 2o A B b, A 23 B 5 ke s kA
UK AAR 4 B3 ST AR AR A AR AN [ 5 o v 3 P B A 1
ISR T R K B 1A 4 G2 2 BT o A A ik ek bk |
Wt Pk 24 5% B B LA TR RBE A e A, ZEBESE . KA SE
B F RGN o ) 5 2 SR R UE R FE SR ()T P,
BB BAYE LR T o TR R P AP R R — Ak [ S 4
T ] 45 1) JEE A 4 Ry v i 0 o 6 0 g P R - i £ 4
BIEY, LARY R EF 4t 22 Iy [ A B A4, 0 ol 2 T IRl e e -
BRI R L | 2P PN LR, BT
BT R R AR G PO A AT 4 . IR AR AR A0t
BT R R 0.50 mg/kg, T AL FE BRI 25 M rh 2
e Rk B B ISR, RIS XS SRR R . R . m
. FEXT BB . WETE R AR A S RN, R AT
U R VERRT R, R, & A TR R R sk B A
it RGN . GAO ZEPUF & T —Fh LTI S e )24
IR RIS 5 - HR RS A G | 3 A0 L sk | e R |
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RE bk . 2R . E R . R RS AL R 9 Rl 2y
FR A B, WER T I e TR AL, WA
T T 9 Flfe 255k B 1 Bl B i 4 .
3.1.4 Frtim LAk it 42 P RG KGR

AN [ Rt ol ) A5 0 8 B AR 24 % B R TR . 2Rk
JPONE L GC AR Ar M 5 R A A AR (ARE L KAl
FIASIE | BREDURDK G ) Bt Bk 5 Mhaglinde (s
Hlia . FHEUETR . SR . SRS R R R ) AR 25 1 ik
Wt RN R A L, B OR 48 TR 1Y B A R AR
13.02%~54.33%, FHAGER M BEMRAE 17.12%~100%, &
BTG 0 M R AE 17.57%~18.09%, 48 /5046 T8 (14 [ Mt 2 7
22.93%~87.23%, IRFAH R BEME A 27.33%~100%; J
HS PSR AR 2 1E K & f ik B A AR S R o A R A K,
DB LUK 4 (A5 B Sl Fi i 45 1 iR B 2R 1 48 R ISR 2 5% 7
/b, AR IR B % 1 T 4 AR TR Bl

AR T TR At o A 25 5% B8 . A T A B
WL /NFILIES . TR ZFFAEF LR 3 Foin T 1. 2%t
BOWF LA PR 13 R TP, 2R A BH
G ) B2 A4 T 5 TR A TR 2 Fhefe s AN, Hofth 11 FREIR
0 B il o8 109 e 24 DRI 5 e 0 AR S PR S R A
WE] NFLZN T TSR BRI 2T B AR 2558 53
W BART AL T R4S, BB/ 25 T 1
SHINA R F AT AL 5R & i, RS E s
B LT A2 AR T B IR

SRS E ORI, oK s R R, 2t
WA 35 1 SR A B A AR Y . SIERERE, 2R R A
FEY AN TR AW S IR . BT, XA
H o 2 % BE ARG I S AR O T FL R 2RI DY
FIF GC-MS/MS %54 QuUEChERS 77 B A8 A [ Y R Fl
MR BTG P A 25 5% B I 0, % B0 W /K bt 14 3k 34
Rmh A2y R, A ph i AT 3 e sk 7,
ISP ZR G PR AR . B FE R LR a5 &
A T RS R LA AT A8, R BUGR AU R A
WY 6 WK SR B ERB/NT 52.4%, X H 2
T o e 1 BE A it e R R AR % B i A
31 pg/kgo HEAFAMRERABEA TR 0.00369 pg/kg «d - bw,
AU FORIE A H SR AR 0.0002 mg/kg + d = bw [#)
1.85%, ULHIULH XA # R L AP 28I Ak T —
FliAEF HPLC-MS/MS W & 45 A7 1 7 FihoR H Bk
HREAR 2555 B8 (0 oW kB B R IRAE mi s R b 5 R )
PR EE Y, TR A R R A i R 32 T A R
i, WA . FORNE . FAESIK . BEMIRABR HIRIX 5 Fp
RATE il B P Z 2R IR 2 () B e R Bl . %
Pk PR 0.03~1.00 ng/mL, i FRA 0.09~3.02 ng/mL,
MR F 90.3%~103%, Ut B &30k, Ao T5
e A2 Ak F TR TN .

32 FMHHTEEEMRER

45 A AR AR 2 AL A A IR
¥ (inductively coupled plasma-mass spectrometry, ICP-MS)
JEFIIE G (atomic absorption spectroscopy, AAS), X
B FE 61T (X-ray fluorescence, XRF)& 75 0%,

ICP-MS Z—Fiofs ICP 4 el B Bk 55 B A R f
PR SRS B T EOR o IZBORTE R S 2 A
FRR TR I G R U R R 2GR B SR H
ICP-MS 454 il HL B8 5 B SO0 L, REHERRAS I 25 o
4 A O ECO H AT 3 SR ICP-MS Xt [ A Fh T 1Y
Zm P H T 3 M T 4 AT e AR, e R
AR A IR 34 AR R B S50 WRIE SR ICP-MS
DE 34 Gy bam ., 5% HVRIBOCRIY &, SR
TG YRR A RS PG R OC R T Y T
ZEREW], ERRETH S EIEEITE 0.140~3.96 mg/kg, i
FEI PRI BRAE ZOR (S me/kg), AL AR HAITS Jedis By R/
TN F>0l . ARIREEDR A 1ICP-MS Xt liiad b Il
PIELZS | s BoMg 4t 37 P AT TR iy I B R %
fft . Y SRFIOR S A, R Python &S BUMIAAE
ARE PN PREEAERY], FiRgen g B, R, A
4 RIS R &4 5) 9 1.83, 1,09, 0.10 1 2.61 ng/mL,
R T EZ R E R bR e, 48 Hg R .

AAS N TR IR R E KOt R R 2 |
F 23 Lo BARR T S5 G U A St R D OT 3 HAT e B I A
ERELE, SOCRIE T IR FRRIT BEGORIG 0, 23X sy
AESG3E 3 5 A TR OC R 1 728U, 28 UP RS 5T
SISO A ', IR RE GBRAT 2 R RE SR, TR R+
WY e AAS SriTh, DR AR | Rk
FRGE (K ST AR B B A ) LSS I R 4
AT LURA DR A 5 T0 3R A T IOt R 0k, DT 552
X HFRICR R F IR I . AAS PR R | Sk
PE LA K R G 9 S B FE R P, 7E A8 M40 ST T TR
PRMEZ T REY . L B B RS ESEICRI SR, A
FI i ST TR it 2 4 W A AR AU o B SR ¥ 2=
SRR A B S WSO T A R R v 4 5 i, A9IK
HR A AR TR Ry 96.7%~103.8%, HIXT b i fi 25 76
0.78%~3.39%2 ] o PR3 V145 VR AOHA S5 W0 /75
LR 2 7 XA bl L3 R AR TEA TR L S A AS I
ZEMREATN AR 2 AL R IR G IRIE R, S IRE
PRJi b A g o SRR, BT A 28 REAS R R Y A
KT GB 2762—2005( £ i & 4z [H ZbRE £ b5 58
Prfie ) AOpRERR(E .

XRF 322 i O IR(X R TP R G i et
PRI 22 Gl 0 ) R X PRI RE S B, TRRIR
BRI I R i h A TR ORISR R it 5/
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241 1 XRF H1ICP-MS W48 #4325 X 24 1% KL g
BRI 30 O HEA T U0 R B H AT IR B A5 SR L
AIXTF ICP-MS, XRF RijACPEE fj B, FEAS /D, AR H K.
XRF K3 B F F A 25 i v 4 g it b, 3 R
RIS 5025, U0 RAJAPAKSHA 21U ] XRF 43
BRI, 2R L BTtk S 53T 22 R 4 A7 XY 58 4%
MRE A, E R G ER A AN R RS R B0 A, SEE T
XX 58 AR ERIEATIX A RIS LIM YT XRF JF &
—Fh AT SR 204 SRR, IR RO E T Ok A TS
B MU AR T E A 75 AN SRR S RSS2
33 EMhEIRER

A IRE TS YR AR AN S AN 8 3% L B SR
R, EEARE B WA . YT
W, HETG R B R LRI SR, B
R ITE— R EZASE HPLC-FLD., LC-MS/MS.,
UPLC-MS/MS. ELISA. HAb5 A% AR R0 = G g
WA Aok bR N A HPLC- % Ok A% W #% A1
UPLC-MS/MS Z5H A, Uik & 28D 8 - T 28 B AR
FERELRR, JTR T 450 rf ELISA FI1jH )2 2 A s I 5 o i 25
BE B M, X AR RN R frE
A EMEERE T ELISA, B HIZEMEMEEE B, Wik
W, X EPFEEGIE T UPLC-MS/MS Ml 1 7~ £ 45 vh i i
EBHE B WM, R ERA BN RRE, EH
TR ISR By AR A 2 E X A i
YIRS EAR, B T 3 TS FO R AN £ SE RE BRI H 4 R S
AL Z IR W KT B SERS 4G (4 53 0%, T LU
LA KR PR AR . S . B AR .
34 FMPBESEIMRHRE

MHIE ST, B TG CENRZIRE . Eaimis Y
KA FE WA S, TS e AR . AR N
SRRt H 25 Z B X 25 Y K I e i i ) 4
A, BT AR P AN KRR, PR, XA e R
T SR ER e DN IR TR 1 S R TR, AR AR R AR TS
S X N A AL i B A SO e s, BRI E ., H
Hi— R GC-MS., GC-MS/MS 77 iEXT B . &
AL R TR S A T A
341 B B

T (9,10-anthraquinone, AQ)E—FhE ML EY), H
A 1o SR ) TR S5 0 1 A SR B S AR R, ] A
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1 9,10-AQ WHT k. BUFER 1 g, @& S mLit, &
DK IR 2 ngkg, ERAE S pg/ke, MR FIECRTE
81.2%~103.0%, HXIIREMZEIEN 3.4%~6.8%, AR5
T 24 h WRREME AT 2O IR . R . 2
FEPELE . THFERURI D, 3 P ICHE S A A bR 0 2
B, HZEMH 9.10-AQ AMTEREL T HHRAR .
342 HA®mE
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R 4RGN o JRE TR A ) E M T RE T . RO, X4
AR FOIE T I kb EAR S A Sk, Dl A iR2E,
PemAR IR A, B REE . AN TR RESF AR5
A, AR TR 2 A M DA FORE SO BE AL, RERS B
FRE 0 B O A AR SR IE W, DR f A
AT, REER BRI R AN, SR @A SRR
KR 2 7l AT Fe e A S A S . WFE SR R AR A
it — s A 2 R AR RO, A ARG . W)
PR P55 T By i A 52 b, 4R TH AR B INTE b BT 5 4 4
o XEEHFEA A B THRTH R MM 5 5 1, toke
ARl I S e BRI T 324

SE

(1] skl mBiwE, B, 55 A p AR 25 5% B MUK I O vk AT 52 ik
JE[I]. P EZENT, 2024, 46(8): 1-13.

ZHANG T, YU MH, QIN CY, et al. Research progress on routine methods
for the detection of pesticide residues in tea [J]. China Tea, 2024, 46(8):
1-13.

[2] TZ5%, #B, sRME, 55, UM ERE- b2 IR- Bk e et dh i i
HUIE BACHII]. SRR, 2023, 44(2): 351-356.

MA YY, HAO Y, ZHANG P, et al. Determination of fipronil and its
metabolites in tea by gas chromatography-negative ion chemical
ionization mass spectrometry [J]. Food Science, 2023, 44(2): 351-356.

[3] A%im, XEmW, T, 5 SR QuEChERS-UHH (k- i

TEANT 43 FhACLHERER [J]. A" Sh TR 2 4, 2023(6): 56-62.
GU RL, LIU XL, LIN YP, et al. Determination of 43 pesticide residues in
tea by modified QuEChERS coupled with gas chromatography-tandem
mass spectrometry [J]. Quality and Safety of Agro-products, 2023(6):
56-62

[4] #IFP, AL UMY SRR Jbat: mEEET R, 2019.

HU P, WANG Q. Instrumental analysis [M]. 5 editions. Beijing: China
Higher Education Press, 2019.

[5]1 /8, A, a8l &5 UM EREUEL I E R 2R HLE A
PR AR AR D). R ALRLEE, 2009, 30(24): 401-404.

LU J, WU ZP, GAO W, et al. Use of dual-column gas chromatography for
the determination of organochlorine and pyrethroid pesticides residues in
tea [J]. Food Science, 2009, 30(24): 401-404.

[6] BR24iE, BRER, Jrigfll, 4. UMk Pl A5 ok B H)
S 17 RAHLG. PABR R ERAR 2R ()], F A ST R,
2018, 9(6): 1275-1283.

CHEN XL, SHAO JL, FANG HX, et al. Rapid and simultaneous

iy

determination of 17 kinds of organochlorine and pyrethroid pesticides in
tea drink and its products by gas chromatography [J]. Journal of Food
Safety & Quality, 2018, 9(6): 1275-1283.

[7] XUE%, 3k, AR, G UM EEEIERE T 4 FailBkkzy
R E IR B AMTL]. B TR, 2023, 44(1): 323-331.
LIU TF, ZHANG L, YANG DF, et al. Evaluation of uncertainty in
determination of four organophosphorus pesticide residues in fresh tea
leaves by gas chromatography [J]. Science and Technology of Food
Industry, 2023, 44(1): 323-331.

[8] BOLEE, Axigst, BOUBZE. “UM G R BT RIRHIE 15k b 5
P e A 1], fL2EFSE 500, 2024, 36(9): 2164-2168.
ZHAO GQ, LI HJ, ZHAO HIJ. Simultaneous determination of five
brominated pesticides in soil samples by GC-MS/MS [J]. Chemical
Research and Application, 2024, 36(9): 2164-2168.

[9] Btk ERHE, sl . BREZCOBUE SN S00r]. hE kS
R, 2011, 27(29): 92-96.
CHEN D, WANG QS, ZHUO M, et al. Evaluation and analysis of quality
and safety of Chenxiang tea [J]. Chinese Agricultural Science Bulletin,
2011, 27(29): 92-96.

[10] EFKFE, Bitk, EVE. | ARBRE AL 2ETM S0 0]. i

BE2#, 2011, 32(17): 349-352.
WANG QS, CHEN D, HUANG GZ. Quality and safety evaluation of
Guangdong Chenxiang tea [J]. Food Science, 2011, 32(17): 349-352.



74 B ah % 4 B R I A i %16 4%

(1] ERGH, BRKE, S8 BRAS S ST PR S0 0], £ BF [23] S, 3235, Sk, 4. LT SERS HARMZE o R4 2558 1A ek
FL5TT 4, 2011, 32(11): 82-86. K], TEIRA RIS, 2017, 45(14): 160-163.

WANG QS, CHEN D, ZHUO M. Appraise and analyse of safety quality in WU Y, PENG F, WU B, et al. Rapid detection of pesticide residues in tea
Chenxiang Puer tea [J]. Food Research and Development, 2011, 32(11): leaves based on SERS technology [J]. Jiangsu Agricultural Sciences, 2017,
82-86. 45(14): 160-163.

[12] WAN J, HE P, CHEN Y, et al. Comprehensive target analysis for 19 [24] kb, htiog, s2iids, 55, Zenl o B2 sk R m Y SR A 2 O ik
pyrethroids in tea and orange samples based on LC-ESI-QqQ-MS/MS and (SERS) 4 AP 3 iy b $HAG W 5 v i 37 (0], £ Tl BH, 2019,
LC-ESI-Q-TOF/MS [J]. LWT, 2021, 151: 112072. 40(10): 242-247.

[13] 2=, F222%5, 5k, % —FPSET GC-MS AT 13 Fefe 5% Y [nl i ZHU XY, AI SR, PONG XX, et al. Establishment of detection method of
KR e[, ) MAE T, 2017, 45(7): 84-86. carbaryl residues in green tea by SERS and rapid pretreatment [J]. Science
LI X, WANG LL, ZHANG J, et al. Simultancous determination of 13 and Technology of Food Industry, 2019, 40(10): 242-247.
pesticide residues in tea by GC-MS [J]. Guang Zhou Chemical Industry, [25] TEEEPH, SKOEWE, M, é;(‘F ESIIE EitokeBin s s st vl P e
2017, 45(7): 84-86. MG ERCE HUR 2R R (D], A TR A I AR, 2022, 13(14):

[14] 43, B, XISCH, 45 GC-MS/MS J:illsE Zsmt b 68 Fiis A MG BTG 4439-4446.

YW, AR, 2022, 43(20): 361-369. QIN CY, ZHANG YY, DENG XR, et al. Rapid detection of paraquat and
XU Q, DAI M, LIU WJ, et al. Determination of 68 persistent organic trichlorfon pesticide residues in tea by surface-enhanced Raman
pollutants in tea by gas chromatography-tandem mass spectrometry [J]. spectroscopy [J]. Journal of Food Safety & Quality, 2022, 13(14):
Food Science, 2022, 43(20): 361-369. 4439-4446.

[15] EFHF. GC-MS/MS Ptz 2ent b 6 Ak 255k 8], B, [26] CHEN Q, HASSAN MM, XU J, et al. Fast sensing of imidacloprid
2024, 30(11): 204-207. residue in tea using surface-enhanced Raman scattering by comparative
NIE DD. Rapid determination of 6 pesticide residues in tea by multivariate calibration [J]. Spectrochimica Acta Part A: Molecular and
GC-MS/MS [J]. Modern Food, 2024, 30(11): 204-207. Biomolecular Spectroscopy, 2019, 211: 86-93.

[16] S50, SIS SR 260 o 83 FAKZTRII]. SR (271 “%f% IERE, VAL, . o AN BRI P e A A A
2R 2022, 38(6): 757-765. ERETEAL SO FHACRRIE ], B AL R A A4, 2024, 15(3):
WU YF. Determination of 83 pesticides in tea by gas chromatography 133-140.
tandem mass spectrometry [J]. Journal of Analytical Science, 2022, 38(6): WANG YJ, FENG DJ, FENG S, et al. Performance evaluation and
757-765. application effect study of colloidal gold immunochromatographic test

[17] ZHENG K, LIN R, LIU X, et al. Multi residue pesticide analysis in tea strips for imidacloprid and acetamiprid [J]. Journal of Food Safety &
using GC-MS/MS to determine 12 pesticide residues (GB 2763—2021) Quality, 2024, 15(3): 133-140.

[7]. Molecules, 2022, 27(23): 8419-8419. [28] EZEHE, Floak, MR, . EH B IRS S EHrR AU mUrEID]. &

[18] ZHU X, WANG M, HOU F, et al. Multi-residue analysis of pesticides and AhRHE, 2021, 46(12): 301-307.
veterinary drugs by ultra-performance liquid chromatography-tandem YUE XH, DU B, LIN D, et al. Development of glyphosate colloidal gold
mass spectrometry using a modified QuUEChERS method [J]. immunochromato graphic test strip [J]. Food Science and Technology,
Microchemical Journal, 2025, 208: 112384. 2021, 46(12): 301-307.

[19] MENG X, SONG W, XIAOQ Y, et al. Rapid determination of 134 pesticides [29] GAO J, ZHANG T, FANG Y, et al. On-site rapid detection of multiple
in tea through multi-functional filter cleanup followed by UPLC-QTOF- pesticide residues in tea leaves by lateral flow immunoassay [J]. Journal of
MS [J]. Food Chemistry, 2022, 370: 130846. Pharmaceutical Analysis, 2024, 14(2): 276-283.

[20] &1, BRELF, JORIE, 4. MR RORAR G- ER I TS L I B AN F] 2% [30] LR, ERSE A 25k 5 AR F A A LAl B o (Y e A O SE WA (0]
e R A PR IEAR K SR PRAYERER (1] ZrPTibE, 2015, 43Q2): ZRMBLER, 2014(3): 42-45.

271-276. JIANG XB. A preliminary study on the degradation of pyrethroid pesticide
ZHU L, CHEN HP, ZHOU SJ, et al. Determination of glyphosate, in the processing of Wuyi rock tea [J]. Tea Science and Technology,
aminomethyl phosphonic acid and glufosinate in different teas by ultra 2014(3): 42-45.

performance liquid chromatography-tandem mass spectrometry [J]. [31] FRG%E. =R T T 2% W B 20255 B B R R 5 [D]. A 2
Chinese Journal of Analytical Chemistry, 2015, 43(2): 271-276. HEARMR A, 2015.

[21] Z=E5R, i, ST, 25 8 E OB (i - 5B B T A I e 45 op LIN SL. Impact of three different processing techniques on Tieguanyin tea
16 Fhfe 2558 B3 [0]. Z5nPRl2E, 2022, 42(4): 537-548. quality and pesticide resdues [D]. Fuzhou: Fujian Agriculture and Forestry
LI ZQ, YANG M, ZHANG XZ, et al. Residue determination of sixteen University, 2015.
pesticides in green tea by UPLC-MS/MS [J]. Journal of Tea Science, 2022, [32] #Mls, £ERLL, B, 5. AR AL 5% A K LBy
42(4): 537-548. I, BURTB PR, 2018, 45(10): 1777-1782.

[22] My HAME, Skdm, BEEPH, . Z5 gk 2 ak BE bR B R B T ok LI HC, WANG YH, ZOU YY, et al. Detection and removal methods for

JE[T]. HEZE, 2024, 46(7): 1-10, 32.
YU MH, ZHANG T, QIN CY, et al. Research progress on rapid detection
technology for pesticide residues in tea [J]. China Tea, 2024, 46(7): 1-10, 32.

[33]

pesticide residues in tea leaching solution [J]. Modern Preventive
Medicine, 2018, 45(10): 1777-1782.

TR, 250t L 280 g ot i R AR A 5k B A B R SR T



o5 13 1 A, & MRS EeWRI R 75
8 [D]. HUM: HT ALK, 2019. infusion possess risk towards human health? [J]. Food Chemistry: X, 2021,

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

NI YC. Determination of fipronil and its metabolites in tea and tea
infusion and study of the leaching rate [D]. Hangzhou: Zhejiang
University of Technology, 2019.

Mg, ek 7 RO AR IRR2E A 24 5% BR (0 AR (D). AR R
2014, 36(1): 9-13.

CHEN L. Leaching characteristics of 7 benzoylurea pesticide residues in
oolong tea [J]. Tea in Fujian, 2014, 36(01): 9-13.

ARI B, BAKIRDERE S. A primary reference method for the
characterization of Cd, Cr, Cu, Ni, Pb and Zn in a candidate certified
reference seawater material: TEA/Mg(OH), assisted ID;MS by triple
quadrupole ICP-MS/MS [J]. Analytica Chimica Acta, 2020, 1140:
178-189.

KANRAR B, KUNDU S, KHAN P, et al. Elemental profiling for
discrimination of geographical origin of tea (Camellia sinensis) in
north-east region of India by ICP-MS coupled with chemometric
techniques [J]. Food Chemistry Advances, 2022, 1: 100073.

AR, slRAE, RS, 45 ICP-MS LM E JEABLI A th i 45 Floc
E[J]. &SP, 2018, 34(2): 62-66, 96.

ZHANG XC, ZHANG CH, HUANG XL, et al. Determination of 45
elements in Yingde black tea by ICP-MS [J]. Food and Machinery, 2018,
34(2): 62-66, 96.

i, 7, 45, % ICP-MSIEE LRI 4 R G mT R &
AR IEAG[T]. it 22 42511, 2024(24): 68-70.

CHEN X, LIANG J, LI Q, et al. Determination of four heavy metals in
Anhua black tea by ICP-MS and health risk assessment [J]. China Food
Safety Magazine, 2024(24): 68-70.

eIk, (LR, BERE, 4. JET Python/MATLAB H9% WASn b4 Jm
JGE Y ICP-MS KB AFFE[)]. ZSHTIR, 2020, 47(1):107-112.

XU L, HE HY, HOU C, et al. ICP-MS detection of heavy metals in
tea based on Python/MATLAB of Tea
Communication, 2020, 47(1): 107-112.

TUTAR BK, TUTAR OF, BODUR S, &t al. Determination of copper at trace

common [J].  Journal

levels in fennel tea samples by flame atomic absorption spectrometry after
the implementation of simultaneous complexation and supramolecular
solvent based spraying assisted liquid phase microextraction [J]. Journal of
Food Composition and Analysis, 2025, 137: 106993.

RASTOGI L, PRASAD AD, SAI-KRISHNA D, et al. Certified reference
material (CRM) of tea powder (BARC-D3201) for K, Ca, P, Mg, Mn, Al,
Fe, Ba, Zn, Cu, Sr, Pb, As, Cd, and Hg: Method validation and its
production [J]. Food Control, 2024, 158: 110241.

P, KA AL, MR, AR IR T R B E AR OB Y

[ A IR 2R, 2012, 22(7): 1534-1535.

LI P, ZHANG YZ, MEI LR. Direct determination of lead in tea drinks by
graphite furnace atomic absorption spectrometry [J]. Chinese Journal of
Health Laboratory Technology, 2012, 22(7): 1534-1535.
BB, X ER], Ak, . RNERR 2K A4
JAAS[T]. FBE i fdREde, 2008(7): 601-603.

MIN YJ, LIU CL, WANG YS, et al. Investigation of lead and copper

AR 5

contents in soil and tea leaves in the Liu’an melon-seed tea region [J].
Journal of Environment and Health, 2008(7): 601-603.
DEKA H, BARMAN T, SARMAHP, et al. Impact of processing method

on selected trace elements content of green tea: Does CTC green tea

=
s

[46]

[47]

(48]

[50]

[51]

[52]

[53]

[54]

[55]

12: 100173.

SR/, S, SRS, 4F. XRF 5 ICP-MS et g 2k LRIt

SL RO A th oo 2 I E R RLRIESE (). ik SO o,

2022, 42(10): 3124-3129.

GUO XH, ZHAO P, WU YQ, et al. Application of XRF and ICP-MS in

elements content determinations of Tieguanyin of Anxi and Hua’an

County, Fujian Province [J]. Spectroscopy and Spectral Analysis, 2022,

42(10): 3124-3129.

RAJAPAKSHA D, WADUGE V, PADILLA-ALVAREZ R. XRF to

support food traceability studies: Classification of Sri Lankan tea based on

their region of origin [J]. X-Ray Spectrometry, 2017, 46(4): 220-224.

LIM CM, CAREY M, WILLIAMS PN, et al. Rapid classification of

commercial teas according to their origin and type using elemental content

with X-ray fluorescence (XRF) spectroscopy [J]. Current Research in

Food Science, 2021, 4: 45-52.

T, R, TUEH, 5. REDE G R R A s o o gt

HE B P[], BIBITEEZY, 2018, 31(6): 1190-1194.

ZHAO L, WU MC, YU YN, et al. Evaluation of aflatoxin B, in tea was

detected by ELISA and TLC [J]. Heilongjiang Medicine Journal, 2018,

31(6): 1190-1194.

ilJ*%'iUf T, BiRTE, S R RBORH @ - RETHE A E R AT

#HE B WIE[I]. MK, 2015, 27(04): 350-351.

LIU HY, WANG H, LUO DL, et al. Determination of aflatoxin B; in

Liubao tea by HPLC-tandem mass spectrometry [J]. Journal of Snake,

2015, 27(4): 350-351.

Wiazd@. JET SELEX Fll SERS HAR BRI v ST B oy PRk A M 5 i

WEFE[D]. I ARl KA, 2021.

CHEN JS. Rapid detection of E.coli in tea based on SELEX and SERS

techniq [D]. Wuhan: Huazhong Agricultural University, 2021.

RO, B, BRIFEE, AF. SUNTERE- BTG I E e e 4t

9,10- B & L [J]. & fh Tk MY, 2021, 42(12): 246-252.

LIANG JF, L1'Y, WEI SQ, et al. Determination of 9,10-Anthraquinone in

tea packaging paper by GC-MS/MS [J]. Science and Technology of Food

Industry, 2021, 42(12): 246-252.

X/NEL, AKRI, 07, 4. sBUTARFFZEZE T 9,10-BIRTS YK

PR SEERRER[T]. AL T ST, 2021, 32(3): 45-49.

LIU XH, LI YG, KONG F, et al. Study on the contamination level and

dietary exposure of 9,10-anthraquinone in different types of teas in Wuhan

[J]. Journal of Public Health and Preventive Medicine, 2021, 32(3): 45-49.

Wrtell, SRIEL, JRIEAE, 46 TEARBER G- UM G- BT b T Hude
SEZRMH 9, 10- A RE[D]. ZEFBEAF, 2021, 45(8): 608-613.

CHEN HJ, LIN Q, ZHOU HD, et al. Rapid determination of

9,10-anthraquinone in tea based on online GPC-GC-MS/MS [J]. Military

Medical Sciences, 2021, 45(8): 608—613.

ZHANG B, AN W, SHI Y, et al. Perchlorate occurrence, sub-basin

contribution and risk hotspots for drinking water sources in China based

on industrial agglomeration method [J]. Environment International, 2022,

158: 106995.

PV, RA, frERfh, 4 A XU R

FEI%5mt, 2022, 44(8): 9-15, 23.

ZHANG HZ, ZHOU L, YU JW, et al. Research progress and prospect on

the hazardous substances in tea [J]. China Tea, 2022, 44(8): 9-15, 23.

WFFTiE 5 ).



76 Rl e ¥ 1645
[56] WFANE, MR, SRACHE, 45, 20T vims SR A I B35 Ye i 0L 2y [65] DAS S, OLIVEIRA LM, SILVA E, et al. Fluoride concentrations in
o). & ER R, 2022, 53(3): 40-44. traditional and herbal teas: Health risk assessment [J]. Environmental

YE SM, HE GC, ZHANG YP, et al. Detection of perchlorate in tea leaves Pollution, 2017, 231: 779-784.
and analysis of the pollution situation [J]. Fujian Agricultural Science and [66] BARBIER O, ARREOLA-MENDOZA L, DEL RAZO LM. Molecular
Technology, 2022, 53(3): 40-44. mechanisms of fluoride toxicity [J]. Chemico-Biological Interactions,

[57] LIU Y, SUN HZ, ZHOU L, et al. Quantitative determination and 2010, 188(3): 319-333.
contamination pattern of perchlorate in tea by ultra performance liquid [67] SOLANKI YS, AGARWAL M, GUPTA AB, et al. Fluoride occurrences,
chromatography and tandem mass spectrometry [J]. Food Chemistry, 2019, health problems, detection, and remediation methods for drinking water: A
274: 180-186. comprehensive review [J]. Science of the Total Environment, 2022, 807:

[58] LIANG YB, ZHOU L, ZHANG XZ, et al. Uptake, accumulation, 150601.
translocation, and subcellular distribution of perchlorate in tea (Camellia [68] PENG CY, XU X, FENG R, et al. Fluoride absorption, transportation and
sinensis L.) plants [J]. Journal of Agricultural and Food Chemistry, 2021, tolerance mechanism in Camellia sinensis, and its bioavailability and
69(16): 4655-4662. health risk assessment: A systematic review [J]. Journal of Science of

[591 mHHN, BXEAE, F5, 45 BT - sR IS A P E At Food and Agriculture, 2021, 101(3): 379-387.

R A SRR ], €%, 2024, 42(9): 875-880. [69] HU N, FANG F, DU YR, et al. Subcellular distribution and chemical forms
YE ML, ZHANG GH, WANG Y, et al. Rapid determination of chlorate of fluoride in tea tree leaves (Camellia sinensis L.) and its cell walls [J].
and perchlorate in tea by ion exchange chromatography-tandem mass Fluoride, 2019, 52(3): 385-396.

spectrometry [J]. Chinese Journal of Chromatography, 2024, 42(9): [70] CAI H, ZHU X, PENG C, et al. Critical factors determining fluoride
875-880. concentration in tea leaves produced from Anhui Province, China [J].

[60] HE, AR, HEAU, 45 TurboFlow FEZRIFIL- TR (B35 FR IR BT s Ecotoxicology and Environmental Safety, 2016, 131: 14-21.

FEZM R AR AR ER TR B 0], MRk, 2022, 38(1): 129-132. [71] LIT, HE J, ZHOU Z, et al. The effect of phosphate fertilizer on fluoride
HAN C, WU J, LOU CJ, et al. Determination of perchlorate in tea by accumulation in tea leaves based on ecological environment analysis [M].
TurboFlow online cleanup-liquid  chromatography-tandem  mass In: IOP Conference Series: Earth and Environmental Science. IOP
spectrometry [J]. Journal of Analytical Science, 2022, 38(1): 129-132. Publishing Ltd, 2021.

[61] MZ, H4R, ki, 4. UPLC-MS/MS ¥ 5E A< M ik i 9] [72] CAI H, PENG C, CHEN J, et al. X-ray photoelectron spectroscopy surface
R, 2022, 41(1): 217-220. analysis of fluoride stress in tea [Camellia sinensis (L.) O. Kuntze] leaves [J].
SHANG YH, TIAN JF, ZHANG Z, et al. Determination of acrylamide in Journal of Fluorine Chemistry, 2014, 158: 11-15.
tea by UPLC-MS/MS [J]. China Brewing, 2022, 41(1): 217-220. [73] CAOJ, ZHAOY, LIU JW. Safety evaluation and fluoride concentration of

[62] FAME, HIEF, BN, % HF HPLC-MS/MS ML A Mk e & Pu’er brick tea and Bianxiao brick tea [J]. Food and Chemical Toxicology,
SEXEFEHIT]. IR S5IT A, 2017, 38(6): 138-141. 1998, 36: 1061.

WANG L, TIAN Y, LUO JS, et al. Determination of acrylamide in green [74] XING AQ, WU ZC, XU XH, et al. Research advances of fluoride
tea by HPLC-MS/MS method and analysis of tea samples in different tea accumulation mechanisms in tea plants (Camellia sinensis) [J]. Journal of
areas [J]. Food Research and Development, 2017, 38(6): 138-141. Tea Science, 2022, 42: 301-315.

[63] ZRAFE, MR, A, A5 S RE-H3 T I R B e ) i e [75] FUNG KF, WONG MH. Effects of soil pH on the uptake of Al, F and

FE AT FR IR T]. PR TAEAR S 24, 2023, 33(11): 1304-1306. other elements by tea plants [J]. Journal of the Science of Food and
LIWY, YEJC, JIL, et al. Rapid determination of acrylamide in tea by gas Agriculture, 2002, 82: 146-152.
chromatography-triple quadrupole mass spectrometry combined with [76] MEHRA A, BAKER CL. Leaching and bioavailability of aluminium,
retention time locking [J]. Chinese Journal of Health Laboratory copper and manganese from tea (Camellia sinensis) [J]. Food Chemistry,
Technology, 2023, 33(11): 1304-1306. 2007, 100: 1456-1463.

[64] QUOCK RL, GAO JX, CHAN JT. Tea fluoride concentration and the

pediatric patient [J]. Food Chemistry, 2012, 130: 615-617.

(AL 4. st %4 %)



