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Abstract

Tea plant (Camellia sinensis L.) represents an important commercial crop, because its leaves are
used worldwide as direct and raw material for a beverage(s). China is a major tea producing- and
consuming-country, and a large variety of commercial tea products occur in Chinese market; how-
ever, because of a strong change of a leaf shape or appearance by a manufactory processing, it
makes difficult to effectively distinguish/identify the purity of a tea product originated from a
given plant species. The DNA barcoding technology, a recently emerged molecular approach for
quick and accurate identification of a genotype of (intra) species on the base of (intra) species-
specific gene sequence information, has been increasingly applied to investigate a bio-diversity of
animals, plants and fungi, etc. Thus, the use of the DNA barcoding techniques for distinguishing tea
products has an application value in relation to protecting quality and anti-counterfeiting in tea-
industry and market. In this review, from a viewpoint of DNA barcoding technology and its use in
tea plant research advance, we have mainly summarized the present application status and prac-
tical limitation of this technology as applied in the tea production, and discussed a possible new
methodology aiming at improving an accuracy and efficiency for testing or identifying tea varieties
based on DNA barcoding analysis.
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1. 51§

Z%(Camellia sinensis) U 1 1[H, 45 2000 RAEF H1. ATCATLAERIFIN, LA FME R i % 4
{5 60 RANEE, WESCHIBAT AR, (E AR = RIE 2 — 2, Kl msRE K. EAEZEH 04
R, AEAEEE [ R S NSRBI (1) F A 7 A 2 R DLUR TS I P 255k B FE it 2 2545
BB, L, LR FME S 7a i 2 LUREUR i ah . MRS S48 0], BH R 5%
MG “SEESE 187 B AeMR AM 2SS A I — 0L b B, T L R
PRI 2 T M2 R, S WIS N T 5 ) 25 1 AR T 2P A T R A8 B U B . R
SRS BRI PR AR (1] B R e e B L, (R RN 38 55 2 FLIS 2Pk 15 SR A K Vs
e
2. DNA £ BHEARNF R EARIRK

DNA ZJE 4 (DNA barcoding) £ AR T 2003 4= 1 (X HE M55 K #44% Paul Hebert $2 Hi[2], 32 275 bl 26 TEAS
)35, DNA kBN A BRI — B A ) DNA 7 A iFtd AT ol 4 s brid, 452 LUk 7. DNA
FEFIA AR 2 6] () —— X Rk R . [FI4E, Paul Hebert SREIZLRIE T BN Fgw i £ bR 40 (0 5 ¢
AN 3L 1 (cytochrome c oxidase subunit 1) K (1) 7 51 45 52 T IR0 AP I S 56 25 J[3]. ISR, ZHARTE
d2ht . LD R T RS E O AL4] [5]. DNA 045 — % BA YikhEs SV 1) DNA 571, %
SE R FEEE AV T BU(PCR # 55) KX 26 7 4T “B2HL” o X BUREE DNA JF I ZEER BRI AR
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KWk BAEY M A B ARG, MR RAZR B S T8, s r it em. Hil, DNA #EME
M T2 i st sh s o 2 g, HAERMIT Al 4 B AR 2 5k — 8 T A8 RGN R AE AH BLAE
., (ASFESH KA, DNA FIRRBHE AR IR RN &, £ R—FRIE, EHRERXENEEE S
HARMF R G608, a0 [E 1T AR IEAE X 4 [E VG A (O HE ) DNA 54748 58 . B S11[6].

Hr, SERUEAREZRATOET T 24 DNA ZAEHE . BB, g KA 2 R L N 41 2%
H I ) BOLD #5#  (The Barcoding of Life Data System, http://www.boldsystems.org) A4ise, %4
TSR 966.1 5% DNA S TEIS (3L 71.9 5 © A 4 EH5 % 5159 BIN, Barcoding Index Number), 7 i 23.2
FIREIY. T JIREY . 2.4 JIRhEE R HAB AT, FIRE, [ BRA YDA TS 22 B0 E (International
Barcoding of Life, https:/ibol.org/) & (it £ # il R =F & T IAYFI) DNA SRS )4 E & 5 NTE o i
G .

TR H K, A THEERE, AT E A RONT R FIE 2009 45, FRIFR RIS TE
TP DNA F RS e 58 RSt 1 A=) 2% 25 ¥ 23 (Consortium for the Barcoding of Life, CBOL)
BAFILAE B =R E PRI RS 7 BT O “ O Tie B 1TS2 R A YIS ” A “1TS2” 741
YENIE TR 9 %2 25 AR " RS R, 5K 1TS2(internal transcribed spacer 2)F N4k 784
TERS P HEAT VR . IS, Z9FAEYD. B, MRRSEY) P DNA KIERS I 7t OIS sl e

R PR 4 5 AL R 1) it o R A A B 4 A AR VRS BB i, AR [8] = AN M
ks SRR rbcL FEI#EAT T sERE . rbel (Rubisco 1,5-bishossphate carboxylase/oxygenase), B[k 1,5-
TSRS ERG, XY T CO, HEEAEM, AR bR IR R A E B YK 2
(CBOL)E SUAM S T B R I B 22 J Mo a1 @ vk R OC R AT, R = M o 3 R i
Fiia] NtrbeL P AR . [FIRF, DIk BURE ., D%, 2. Bl & 2P, . B/,
B LA BRI KRB rbcl D IEAT RIS, RIUMEMEY) rbeL JEN 5 MMM RIS 5, AR
P, SO AL, Bk rbel BRI PP A IR IS I DNA (RS 5@ P o1, 2848, A&
[91H% NCBI AT & 2109 rbeL J7HIHE 041, BRIELERTA YRR 5087 1) 2 X3 T HE A 519, DAME 1%
SIEA RSB, RS8R 2 10 2 A 1 DUE X/ AN FIREY), e i e
NtrbcL JE[A N 3£ 400 bp 247 X3R4T 916 . 4550 PCR Ay =4 5 H i v Bo/h—8H s —
BUE RIS BT R A 2 MOAEDRE S 5 AU R AT LO A, BRI IX 43 22 50l 9 45 5 TR A AR it &2
OIHSRIR, RUIZITVE AT N E AR A FE S . TR S S0E S, HR A i Th Xy H R R SRR
G FEYIRE R, B2 E IR SR f & AN R IR, 45 SRR IZ IR RN 5 2 R A i I R
BUAF AN B R

3. DNA AR AR L E R @A HRIR

DNA %P EbRHERFE W R 1) DNA IR I T30 04T, SRECE MM FaE e, #HT£
JPHILLEE, TR IBRAAEEES, B 2 Fh7 kML DNA P41, F35 CBOL E ik it 4tk DNA L
HIRBUEZ, I SRIZWTA B ik BUMA . 2) DNA 2 TEAS R AR, %ot & — 25 vh 45 21 ) 7 51 1047 56
E, PRSI AR PAFFEWIRE S 5. FESAAERS . DI FPId B AR RS, #SUmFP I3RE: 3) PF4l DNA
FICAL A E R ), BFRHAR T BLAST 4% %5 & (BLAST-based Method) LA A~ [F] Fr 71 ) 1 % R 25
Lt %5 (Distance-Based Method), BiE4T 3T KRG L o< R ) E 2 (Tree-Based Method)4s; 4) & E7EsLhnE
FEAERECRE S DNA, T LU A DNA KL E, 458 FEf i Fi (S .

2011 4, Stoeckle Z5E[10]%55%F 146 Fhoe ™ it o B S it LA EAT HIFE 25502, 29 13 I i AL & R A il 40
RAVH PIAEER R, BIP= S RIE R . te4h, DNA ZKIEAGIE n] B T 25 AR 21 A2 7= Hh i 2 AN 301,

DOI: 10.12677/br.2021.105092 736 JERZIEERTI


https://doi.org/10.12677/br.2021.105092
http://www.boldsystems.org/
https://ibol.org/

o] g A

HA B KR ARSI E . H AT 1k, WERAEBOCHR]IE. BOLD i 22 s i i A 147
Fh, BAAR B R E R 5 102 R, e B IR R BEBR 41 J RS SR %5 (Camellia crapnelliana) 2,1 matK il rbcl
FEPRAE, RS TS B0 1TS2 B8, (HAHE T3 T 2 n st BEI8 B, AR AN 55 Y6 ik
T FTA B o AL €2020 A 5 i DX A Y St AR (B VP A A ) A 2 5 VP A 1 — i R 7 F) 5 o it P
A 111 Fh, AR 98 A, WA TE ARGt TR A T 0 AW B8 5 DL R AK 22 98 e 1) B AR R R IR
FMFPRBIR, BTG S S T, AT R R U E OR IER AR TCVEHE N . B, R TR
oK S BRI LEAS [F] B FH 37 st S Sl s it b, O CUA28, ) DNA SR TR0 58 8 B R It 8 34 AE 4T
IAESR, RIE COBW U DNA Z 05 5 e A5 P R EOR B FH s, 2 [ 11] e Th 4 5E 1 37
P ZE R S RS 2 AR RS R S, RIS EU FE Z - ) (FE PE B s . O . ORI ERER . SR
B BN, EEEEHANEZ)DNA KA R S8R . PR S [12] R %500 28 Ff
PALERIL A . 28 b, 25 DNA FIEA S e HRTE LIS = v O RIAFRIN, w25y K& e mf, i
e, EmEeek.

4. RE

AHEL T 702 (Taxonomy) ) V2 N, 414> DNA KTEIBHER, 2 NRFERF L —Fh ik, sebrdr=
R N IEAERE FUAE 3 Je b e BARZEORBERI HIARAER . A WA R Z 3 18 HARX SR DNA
B AT s S, (RIS KR, SRR R & S 1R DNA R B, fE—2k4E
FE AT AR AE B P A3 A3 AR N L35 I 2 B RO s i R A 1) . 1 2 SR VA A 43 T (High-
resolution melting analysis, HRM)Z& — [T X HIHAR, SESAMALE SYBR Green | T RT-gPCR A
@, HRM N F B AR EHLC Green, LC Green Plus A1 SYTO9 £5)K5 i Al DNA XUIZ e 45 ¥4 b i /N, A8
73 DNA RS R A 2 R AR B HE, (75 VA il 22 B By 0 0 R 22, )BT/ 0N ) — A B SR A8 R A )
H A RS B 22 5, BRI ZE TN E S LRIRE . HRM AUERIZ AT R BRADO B S B4 . HRM B 5k
X PCR B4 3747 Ik, iR 50 FEIZ#T B3 95 BE. fEULI AR, 738 W fineE, £ 25 %
TZ(Tm)i, DNA 556470 7T« 7E HRM 73 Hr 403, SRR, BEA IR T, XUEE NA B/,
POCHRE T e, T HRM AR S AAHHL, O N RO GAA AR, T RE S 0l 4 /) 35 i ot 2 22
SR A B, e SRR A R A N E R AT L) DNA SRS 458 AR, Lagiotis 55[13]
TR T ST 2 HE VA AR 23 Mt (High-resolution melting analysis, HRM) 43l PCR J BN 31 22 546 DNA
FI S e RN o DA, A2 AR T ) 2 i AR AR EL (VIVE 1% IR 2 %0, ARIILHRAR
FEIRERE . (R, HRM A A REAE AR B P %5 52 DNA B4l & . [, i 2 IR IE 5
m A, AT AR BARFE S 34T, RS AN B AN B VIAL A RS R R e B R K P e B A ] X 4 2
XD ECNT 10) 2R SRR T X R PRI X 4y, X ATdE B Tz AN s i DX PRI B R it i ) S et
HEAT PR S E

wE, WIEMAEE, $fEHARRETTA ST F 0 DNA SFTEAS RN 77 %: a) PIRE e mt ik
RHEH 15 X getafR(2n = 30), LB 5% 35 £ 3.8 Gb. HTFIFEa A (Camellia sinensis var. assamica,
CSA)F1H [H %% (Camellia sinensis var. sinensis, CSS) 2 A 2H 1t 52 & 43 3l 56 AT 2017 AT 2018 4-[14] [15]. H
BN T2 i SR DRI DA A DGR R 1) . 9 HL, 5 Dhae 2 R AL 72 i 5 V60 B AN EI A2, A0 @R 1] DNA
kTS S 75 2 T 22 AN [R5 - FLAs 2 (haplotype) T IME B, 22 /b 2 A5 Z W Joid Ak (- Ad R AR A4 %
MR PGS . R4 CBOL #ifE, MY & LA X atpF-atpH (ARG, matK K, rbel £,
rpoB %A, rpoC £, psbK-psbl [A]FE AN trnH-pshA [HFE, B A mika st Ul &2 H 5 T
BRI 5, AR %% FE 51 (CBOL Plant Working Group, PNAS, 2009). 7E4] % 5 2 A 7] 5 A ) DNA
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SECAGIS AT RE ORI 3 AN 5] Al ) I S AR R AR A r S AL RS Py 5 O % G 2 (1 Pt 2 (A AN 2
RLARZIREINE] 70 A0 17 JAGEE, 20l RE 141 A1 71 ANGRA% s A AR D . DR, 00 A R DR 4L ) T
TR /N TR AN AR B 8 DNA SIS 5 515 b) el i s s AR AN s, 32647 blast
LUXT, IR & DNA SRS 00 7 BUP A, BEAT SIBETE Ry S 58I, FFH 0 e Lokt el id
i) DNA SRR A1 o) XEME, ZH6. ZIREHDHT AR ENRE S, PER 2 ikl
IS P P BEAT %2 5E 5 ) W€ DA DNA KRS %5 5E RE /7 038 F Ve B, B BORS: I 3R B0 #5501 DNA
SRR E R R SEPRR I 55 e) 2] DNA SIS g BRI = mdb A7 sebrds g s f) Mt

L1 DNA 2T T LU X 555, 51N 23 HE 2R 5 # 43 1 (High-resolution melting analysis, HRM)#: il A
PEERG RS BRI SE, $Em % e MARRIRCE.
Sk

[11 &l 2T moe il EREOR B i i A 7 28 S ABERE FEAS AT FE[D]: [l 20018 3C]. BV TLJ5 K, 2020.
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