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ABSTRACT: As one of the main drinks, tea quality assessment is an essential process. In addition to the senses to
assess its color, aroma, taste, but also by measuring the comprehensive content of its tea polyphenols, amino acids,
minerals, proteins, alkaloids and other active ingredients to be assessed. Alkaloid is one of the main active ingredients
in tea, which not only determines the quality of tea, but also has a beneficial effect on the human body. The fast and
efficient alkaloid testing method is the premise and key of tea quality assessment and alkaloid extraction and content
detection in tea. In this paper, the research progress of tea alkaloids (mainly caffeine, theobromine and theophylline)
was reviewed by referring to the domestic and foreign literatures on the research methods of alkaloids in tea leaves.
In order to further study the alkaloid in tea, determine its content and evaluate the quality of tea.
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1 51 &

AIE M = RYOB Z —, WEIA BTk
o RS RY TEAE Z ARG LR
RN A2 Aot e AT hre
A D R MES . AR TR, b, ZsmtEd
AR AL GEA R A e 5 B — 26 5 R PR A5 A A L
aY), FEOREREY, HArdt g 8 RS o,
BIVOHEG . AT ATAR ., 2RI, RIERS | SRR | BIERS
UCHL IR DL B RS 45, FCh g 2 it 2107 Jent A
Yrodoxt 4 v AR . R R AR, HIRE
ZEN G E ERATERIA . R AT I RO A o
B, 25 I H ol LA 50 K JIG BE S P A AR,
ZIE L RREEACE . FREERC. AN U AS
e TR T, UE TR MR . Eiett, 2t
DX T oAt Ay i B PORh i) 2N DR, R
PRI 7 2 - rh A W Y %, X PEAR 2R R T A
TR A Ao

ARSCFEELRR T 2R M A oA I 9 I B W 5
ik, WEOLEL . MG . RGN I
JEETEE . BERE BEOR . B UK I A )
il 5 A RIE LA B A 5 Y R )RR, DA DA I 2%
M A AR I — B, B2 R 2% A4 AT
FrEL KR o

2 RMEYIRASNTE A

RVER AR T, 22 Rk Iy i g T AS A P e
SR, 1949 4E FungairinoL. 52 AR R AT <6 15
DE T A5 WMl g SRS . B S OGRS . Ak,
BN LTI I E A IR BOR A B AL R R R
21 RiEFEFE
2.1.1 pRAE®

43 6 B T 2 0 2 5 I e A e R
TR FHAS I IEENA AL R 5 P SRR IR DR 1A 7R T L
A IR OGRS TE 272~274 nm HAT BRI . AROAS
AN AR P 2 A0 a0 S B 6 ST T 45 I v I ik ) A6
D, MRS P IE M R R 86.4 me, MEREEE A
93.8%. & T MMk 52808 R AR R PR AR T RO A
BT H 2PN IR B SR R, BRI T i e e [R]
AL DL AR S ERE A I . b AU OOR R A ok
BEVETE WK 272~274 nm B EEST T S AR E A
MERIN E i, X 97.7%, 1l 0.998, ER 4
SR M 6 RE VAR D K 280 nm AR 2 T A ]
WL IS AR LW . IHERL S &, S5 REH, R
FZENELAISARMELZE . MRS EEF 2%,

BRI @RI SO A B 8 8RS, 4558
IR, ANFZREATIELT IS 205 o ERs o £ o5 A Ao 1Y
FLB o 30 B2 3.63%~3.96%, BKA% 2.89%~3.22%, HA%
2.94%~3.64%.

FIFH 43 016 B 0 2 A5 kv B AR W, EL R IR AR
B OEE R, PEER RS, B R TA A R A
FERAHERRAL . RS R A BR A .
2.1.2 suohskatik

I P 2 it v — s 5 S R AT P i B WL, 45 o AR
SRSk, A5G (infrared spectroscopy,
IO TR A 2B . MMERL . SaE . MY
RE M. B AU Sha T 20 A g R T T4k 45
Wi P i 24 2 T %) 50RE R Y, i M R A O R B
0.9688, AZMHIARSERECH 0.9299. MALL i % FI AL
SIS ST AT A eSS R BT, MCRE r R
0.991, FHIMIJ7 1722 (root mean square error of prediction,
RMSEP)# 0.242, AHXI R 2 (relative standard deviation,
RSD)H 0.16%~0.30%. 5K I 45 POF FILL AN 143 51 02
ERGS . PR HEBVE . BT R mnHErL &
5N B E 2, B =G R
PR, WIHBGER SRR AR . RSP R AT AL
AN AT T A R R AR e . B
iR (0 22 5 B 5 225 o ol B AR G 21 A1 Y63 (Fourier
transforms infrared spectroscopy, FTIR)H: ARG AIZH
e R e 5 e O 6 3% 75 (high  performance  liquid
chromatography, HPLC)3k 45 (1) F-¥){f#% 3k, FTIR A L A T
ST 2% 2% vpoon R R A p SR I, ol Ml DAY R RR Ry
0.035 mg/mL. XIVESF PRI L AN G0 {5 FH B AR A%
SRR TR, AHDC R R 0.994, B HER 2N 100%.

ELLANGE S BT AR I P HER . AR
R4 TR AT SR A, T PR I R B A A, (H
Xof 24 It o A W B S AT 0 A R AR Y S, TN
B LA s S w5 O L A e
213 EEZkatk

P SRR E IR B 5T E & A A B v B BT
AR, 38 AT A i R L AR Bl AR A DG RE R 11 L
RIEEN TN ERERA, ATLSasMEE AN, ik
H ok B BOR 5 2% 13 58 Fir 2 5k 3 (surface-enhanced
Raman spectroscopy, SERS). I $7 & i (cofocus
micro Raman spectra, CMRS) . {8 B 045 8437 2 S i (Fourier
transform-Raman spectroscopy, FTRS)&P4 o429 vk
K H CMRS F RN SE T L-2S 2R, 152 17 LA
PLERERE, KIAE 250~1700 cm™' Fl 2800~3000 cm™' fEME
S 2 B S 2 A5 s B X A T AR Y 0 U
30T, 153 TR EEE FE A R IR S o,
321, 900, 938, 1153, 1312, 1358, 1454 F1 1647 cm™'
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IR E] 8 ASRIEMPLEGES, FIERN L-IRE R AR,
EIRFW, PLSOGIE T B AU — R ELEE . MERR A PGHRS I
F RS AT T A OO B 1 A A
HIEARLS &, W IR IR 3 MRSk
V5 LTI A5 B A AR FF 25 A A o vl T ) T R e A A
| HEOER S 6%, ZRER 3 FhEKEE S e
R A W A 43 31) 1 BRLTE 263.8.263.9.267.9 nm Ak, #R
R U 0 P 3 82 W L H DR S il R R = IR, KRR
ST SERS A AR Fe mim R R A Hh 1) 1 84 T
5%, SRR, AnHERA WK B E 107 mol/L B, T
807, 958. 1040 LA} 1327 cm™ ZE4bf% SERS 15 SRR
BT D0, 2B DAAE AR GORBUR A S IS Y SERS KB A
Xof - E AR A e AR, AR FTEA 1077 mol/L; Bl
MEBR I MR VR BE 53 SERS IR BF BAH S |15 Jr #2 -
Y=10041.0-0.9X807-3.1X1327+1.4X126.,
22 @igFEE
221 ZHEORADEEE

A 1982 R IE T L0 A5HPuMEnS . AT Rl A A S B i = 4L
WAH (41 (high performance liquid chromatography, HPLC)illl
SENER, MELR . FHEFEXTZR A YA - @ |
TRANAH AR BRI e Ry TN T RIS T A

HPLC il s rhAE 0, 28 & BRI & =N, Gt —
A Cig (4.6 mmx250 mm, 5 pm), IR EIR 40 °C. (B
WARTE SRR 2R, W, JahA . Kl AR,
21 FR FEXERRI RS R IMEGR . F TR . AS S

ME, K EELS. EEHACHBAAFE A 1.0 mL/min,
M K350 260, 254 #1274 nm; AR 2R 25 hunk
B, PIRIBR . ASEEAY A EIE, WA 0.8 mL/min, KN
KH 270 nm; BIRILLAS AR S EINE, ARSI
R, WS 1.0 mL/min, KA 203 nm. [BEN
MERS T AT B S BRAG IR K 5.4 4.4 4.2 pg/L, r{E>4 0.9997
0.9999., 0.9999, RSD 43l4 0.24% . 0.36%. 0.88%. J 4<
SEASUIIMERR . AT RTAE . ZERAIRR S 1.8, 0.7, 0.9 mg/L, r
8 0.999. 0.999. 0.998, RSD 4348 2.02% ., 4.01%. 8.54%.
AR AT AT ARSI FR S 0.03.,0.03.0.007 pg/L,
r{H 0.997. 0.9962. 0.9928, RSD H 0.05%. 0.11%. 0.16%.
R LT BRI R IIBR 4351 10 pg/mL, 0.018 mg/mL,
r {H4 0.9998, 0.9936, RSD y 0.43%, 0.3999%

AR AR O E A5 R AR e, Ak ok
fif B S ARy, HAESE . EEM . RUE MR, HAX
ARG AT B 5, SERG I I T AR alifk
222 HEE&EX

A5 AR S 2H AT AR — ) B b R B AN ], 4
FU S, TR RS S T, 55X
HE ) BT A5 00 €033 PR X b AT S B0 B A O i . 0 {e 45L9)
HUHRER GF254 A4t ZBHREY, JHRABE K
R RE T AT nERR, -2 RIS 97.37% ok XUEEH)
PRAL o3 T 25280 T Wk 443 5, r=0.99185, 2RI
Ph5~120 pg, “FIIAREEA ] 91.93%, RSD=1.85%,fE
T UERRIN R o . Ligor ZEWWFSE T 4145 . G55 E%

R1 OFMHEYE. FERFEERSENEIERG

Table 1 Active ingredients such as tea alkaloids and lyapin detect chromatography conditions

FE A X s i . S . 2%
" ey mT omm EE Ve BWKam W rf RSDY% .
ZF /(mL/min) Sk
IEIR15 54ug/L 09997 024 8
EF  AHBL Cs 40°C 1.00 FH - KH,PO,-Na,HPO, 2% i ik 260 44ug/L 09999 036 B0
B 42pg/L 09999 088 Bl
USRS . " 1.8mg/L 0999 202 B
- V (HUB):V (K): V(ZR):V &
ij A C. 40°C  0.80 (N, N-ZHT 5 BTt gz, f FX DMF) 270 07mgL 0999 401 B
s =30:70:0.05:0.25 ¥ i
2508 09mg/L 0998 854 B4
IR 0.03 pg/mL  0.9997  0.05 B33
WHE WEHL Cig 40°C 1.00 V(H BE):V(0. 1% iR )=33:67 254 0.03 pg/mL 09962 0.11  B7
A58 0.007 pg/mL  0.9928 0.16  B%
i AN b=l I3 o/ ik T 15 ok 328 [39,42]
o ARAMR il FHE2-0.05 % 1K I 198 7K 1 T 203 10 pg/mL 09998 043 [
Cis 1.00
BEE InmERE 25°C K- B 2 BRI AR 274 0.018 mg/mL 0.9936 0.399 14344

(70:30:0.05:0.25)
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AR A 3 Al A b rp 3 o O B T 2 ) 2 g Tk
(thin-layer chromatography, TLOWG I #:, 2 BLIR A ZE
AR BT ¥ (liquid  extraction, LE) A1 I JL 1 44 25 Bt s
(supercritical fluid extraction, SFE)E FL#, FH TLC 46
B2 e N T eyt 7l R R 0 O DALY A i T E Ry I
JLZEM . WMHEE . RS, R EBIR, SURAHZERGE
S B RUR BT, RE M 0.28~0.87.

HE AR A . RBUEE . FIEMA; HE
ZRAGEMER, T R 22
223 Rk AEBRAHAR

SRR A W R . Sk B LR AT T 2 R
SYTRIEHINE L, AEILA R 5 A B B 0 e ) e
O3B SR - RSB FH AR ) (high performance liquid
chromatography-mass spectrometry, HPLC-MS) F F 25
I A B TS, W Zhe 2R HPLC-MS #2371
A LA R . B FIERS B AT ik, BRI T 12
FiAbAY, JCrhmmndeng . a7 AT R R 2 e A e A B
/NF 0.1 ng. Magdalena 255 R YRR (0033 - R B o 3 10
(liquid chromatography-mass spectrometry, LC-MS)XJ4: 4
PR EA T 5 B A0 A, I ZRAE D 5 R 6.2~14.19
mg/g, AEEE R T AT AT BRI B SRR 2.97 me/g. SKEEEY
T Sk g T RO A S - F B 5 R - TS G R
(high-efficiency  liquid chromatography-electric  spray
ion-mass spectrometry, HPLC-ESI-MS/MS) [a] i #6; 30 v a]
B, A AN ERE 3 AIE RSy . SCERSR A Ultimate
XB-C g (aiAL:, Wahth 0.5%H BR/KIER-Z I, BRI
JiE, WA 0.2 mL/min, FEHCH 35 °C; BG4 AW
HLER(ESD); 1E &1, 20w s (multiple response
monitoring model, MRM); MEZ5EHLE: 4500 V, TSR
350 °C; THSUETT: 25 psi; REESEST: 1.5 mT, SLHE5 R
WoR, TERAESTISET, AT Algk . A5 G 0 i M s i [
UA 5 R AR 96 R BRI Y=154107X-90789, r*=0.9991;
Y=145178X-77282, r’=0.9989 l Y=112287X+693, r*=0.9996,
¥ R A>3 9 2.7 F0 0.8 pg/L, ANFRENE5518 99.3%
99.9%71 99.8%. H A% M 2 BUAN 4 5 (Y IERS A= il
8 Fift, A HPLC 3 HAINAS M HESS . 7T 7] S RIS Ba, 3 Fib,
HAx 5 FEZS b 3 i KM, KT HPLC EAyAs B,
fHJE MS A 2 BRE s ek o] LUK B 153, i dhizs
HPLC-MS i ] AXS 287 v A — BE R FR o iEA T g 1, X
X A T R4 PR AT A S L
23 EHEEE

20 20 90 4E4%, F4H4S Hi UK (capillaryelectrophoresis,
CE)DMRER . = RO = . el e dh DS540 sl i 3k
J& Sl — T4y B AT A  HidekiH Z5545% FREBANE AL, pH
8.0 MHWPZE vhit, RrMP+ 200 nm, KLk AS H ) 3 2
4% %6 JL 2% % (catechinic acid, EC) . #HXK E FILE &

(epigallocatechin, EGC) . F* JL 4% £ W & F @ I
(epigallocatechin gallate, ECG). R BT ILARKE T
fig (epigallocatechin gallate, EGCG) ., WIMERR . 2% &8 FIHTIR
IR &5, 3T 11 min. Acre LAFPDRI 57,
75 um ]AE, 375 pm AMERS B4 A, F pH 8.5, 0.15 mol/L
IR ZE Wik, HUE 20 kV, 7R 210 nm TillE 742k h
WM . BRIEERS | 1, 3-—H ZEIRIES | EGCG. EGC. ECG.
(DEC. (HC. WETFM. M ZFE 10 Ffsr. Chen %P
N7 FH 6 A0 HL K S R A2 G I 3 3 AT A BEERS
E NS S 6 FPIEEnS, 23 RIEAb RS, T 14 min S8R T
XS AT A 5 RSB 43 B A, Ak e B
0.157x107°~0.767x10"° mol/L.

CE 5 HPLC AL, 7E& &0 A —LR 2,
CE W1 R E % 1K T HPLC 3 FIIME, (i kg,
XU TR AR AR R IR 2%, ILAh, CE (1 HERE s
YR A

3 4 1

BEF AT 2 22 UP 9 A, R PP 1k Ay o A 4G I R
WAEAWT R EFNBEL:, AL LR T2 A= Wi
Kl 753k, FEEAFHBMERIKE . IO 2500
kL PO . WA EOIRE . R OIRE . Rk
LR AR . Horb, SR ik R BUE s . R
BERF, EZR G PR A I R R Iz o e A
LUAMEIERE . BN HLTKIE SR RGN AR I A B AR AT
FEOCmR AT, HEAT 28 I RS0 AS: I0) F ROAR 4 52 B g D e #5 1
RN T3 75 o 381, ERARFR ARG A i AR A A 7 Rk AE A
TR B (S B P N s SRR 60 N4 N AN D R 1
Oy EE ST RS SR A B P, WIS L bR L ER ) o>
Mror kAl B A S0

SE B
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