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Adulteration detection of tea samples based on plant rbcL gene
sequencing

Minxuan Wang, and Yongjie Zhang

School of Life Sciences, Shanxi University, Taiyuan 030006, Shanxi, China

Abstract: Tea is one of the most popular drinks in the world, but counterfeit or adulterated tea can be found now and then on
the tea market. The traditional methods dependent on sensory, physical and chemical tests cannot identify the composition of
adulterated plant species accurately. We developed therefore a method for identification of adulterated plants in tea based on
qualitative detection of plant rbcL (Ribulose 1,5-bisphosphate carboxylase-oxygenase large subunit) fragments, which
involved amplification, sequencing and sequence analyses of rbcL fragments. Seven tea samples were analyzed with the
established method. The results showed that Yueyanghuangcha (yellow tea) and Xinyangmaojian (green tea) were pure with
only detection of the tea plant Camellia sinensis; Zhengshan Souzhong (black tea), Tieguanyin (oolong tea), Tailaoyinzhen
(white tea), Liupao and Pu-erh (dark tea) were, to a certain extent, adulterated with non-Camellia sinensis plants. The method

Received: September 22, 2017; Accepted: November 23, 2017

Supported by: Natural Science Foundation of Shanxi Province (No. 201601D011065), Fund Program for the Scientific Activities of Selected
Returned Overseas Professionals in Shanxi Province, Research Project Supported by Shanxi Scholarship Council of China (No. 2017-015).
Corresponding author: Yongjie Zhang. Tel: +86-351-7010599; E-mail: zhangyj2008@sxu.edu.cn

INTE BB £ 4 (No. 201601D011065), LLTE44 A 2= 1 [ A B BHE IE sh B R vs Bl B, (PG 45 [l [ 87 22 A RIS Bh 35 H - (No.
2017-015) #Hh.

275




276

ISSN 1000-3061 CN 11-1998/Q /=¥ T.Fi%%4i  Chin J Biotech

introduced in this study only requires a small amount of tea samples, easy to operate and reliable. It can be used to determine if

any tea samples are adulterated.

Keywords: tea, rbcL gene, clone, sequencing, adulteration detection
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Table 1 Tea samples used in this study
Code Teaname Category Production place  Year
M  Xinyangm Greentea Xinyang, Henan 2015

aojian

H Yueyang Yellowtea Yueyang, Hunan 2012
huangcha

L Tailao White tea  Fuding, Fujian 2015
yinzhen

T Tieguanyin Oolong tea  Anxi, Fujian 2015

Z Zhengshan Black tea Wuyishan, Fujian 2015
Souzhong
Liupao

P Pu-erh

Dark tea Wuzhou, Guangxi 2007
Dark tea Menghai, Yunnan 2004

1.2 ZPtE DNA BY3ZEUAR rbcL B E FELHYY 18

o3 0 FR BCEERR A AR S 013 g F 15 mL
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B = IERALER) RERIBOE DNALST IR E 2%
5 DNA H i F§ KOD-Plus DNA R & (R 1%
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() AWRHCABR A wE]) 7 T100 PCR X (EH
BIO-RAD AH)) 314 rbcL (M A B:, HhmiktT
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Table 2 Primers used in this study

Primer name Primer sequence (5'-3")
rbcLa_F ATGTCACCACAAACAGAGACTAAAGC
724R TCGCATGTACCTGCAGTAGC
rbcLa_R GTAAAATCAAGTCCACCRCG
M13F TGTAAAACGACGGCCAGT

1.3 rbcL EE R EBHEESNF

B4 pL Y4tk DNA FE5 1 L
PEASY-Blunt3 sefE kil (X & EWH AR RA
Al) WA 16 C s, Y TH AR
AT DH5a B bR, FEALPEIE LY 10 A FHE s b
AR5 M13F = PCR 514 rbcLa_F Wl o [AlH
VI 4L PCR ™ ¥ rbcLa-F #E47 B4 ¥ .
1.4 MEFERBDH

Wi FinchTV #{4 (http://downloads.informer.
com /finchtv/) WEE PCR ¥y BN e TS A g
I 2 A A, s n RS IR A BT . RS
BFITINE, i SERR 25 e Rl iy s 17 4 vh i A Y
G, SR B 19 rbeL JP41I7E GenBank (https://blast.
ncbi.nlm.nih.gov/Blast.cgi) F/zf, BOLD (http://www.
barcodinglife.org/index.php/IDS_OpenldEngine) %X
P PEH E4 T Blast (F T Jmy 38 Lo X 512 48 R 4 #r)
WE, BiE rbel AR YFIZE . FIH
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Fig. 1 Electrophoretic patterns of rbcL amplicons from
seven tea samples. Please refer to Table 1 for codes of these
tea samples. Mr indicates Trans2K Plus DNA Ladder.
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Fig. 2 A representative chromatogram of direct
sequencing of rbcL amplicons without heterozygous peaks.
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CTAGCCTTGATCGTTACAAAGGGCGATGCTACC

3 rbcl IS ERENF B TE B8 EE R 5
Fig. 3 A representative chromatogram of direct
sequencing of rbcL amplicons with heterozygous peaks.
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Fig. 4 Phylogenetic tree constructed using rbcL sequences generated from clone sequencing. Please note that when
searching online reference databases, some rbcL sequences can only be identified to above-species level taxonomy.
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