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Transformation during Manufacturing Process of Oolong Tea

WU Qingyang"?, ZHOU Ziwei'**, YANG Yun'?, HU Qingcai'?, HUANG Huiging'?, LIN Jiagi', WU Zongjie', LAI Zhongxiong’, SUN Yun"*
(1. Key Laboratory of Tea Science in Fujian Province, College of Horticulture, Fujian Agriculture and Forestry University,
Fuzhou 350002, China; 2. Institute of Horticultural Biotechnology, Fujian Agriculture and Forestry University,

Fuzhou 350002, China; 3. College of Life Science, Ningde Normal University, Ningde 352000, China)

Abstract: In this study, the contents of (£)-3-hexenal and (£)-2-hexenal during oolong tea processing were measured and
four (32):(2E)-hexenal isomerase (HI) genes were selected based on transcriptomic data. Meanwhile, the correlation between
the changes of (£)-3-hexenal and (E£)-2-hexenal contents and related gene expression was analyzed. The results indicated that
during oolong tea processing, one of the two compounds fell, while the other rose. Mechanical damage caused by tossing
increased and reduced the contents of (£)-3-hexenal and (E)-2-hexenal, respectively. Subsequent spreading contributed to the
transformation of (£)-3-hexenal into (£)-2-hexenal, resulting in an increase in the content of (£)-2-hexenal. The four selected
genes all responded to mechanical stress and water deficit stress. The constructed phylogenetic tree indicated that CsHI was
closely related to many germin-like proteins in plants such as tea (Camellia sinensis) and carrot (Daucus carota). This study
provides a reference for clarifying the formation and transformation mechanism of volatile substances during oolong tea
processing and improving the quality of oolong tea.
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Fig. 1  Transformation of a-linolenic acid and its regulator genes
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Fig.2  Sampling points during manufacturing process of oolong tea
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5CsHI2F: N KA, HECsHBFRENF LR 5(2)-3-2
IS RNE)-2- QB IE H R BE b, LI R fEHT ~H3
WA 5 (2)-3- O EEAFAE SR OG, AR I AR A5 2
H5E)-2-CMBEAATEA S, fEH4~HS5. H6~HT7.
CK6~CK745 40 BT [F] FE A7 AE AR Sl 25 IO AR e . SR 45
A& CsHI3FERAE S Jp 2 n Tad fE h i Rk K, KB
SEIBEAE N T T2, eI 20 b BE R SRk = R
g bF s, BARIERT B MBOE R LR ERIA
H, HEINE R T PO HOn AR 2L U JE . Rk
KA BT IR R I, B UM MG X 3 R i 3% 04
HA— 2 rmHIER .

5473 43 AR, ECsHI4FERNFIERES2)-3-8
I A (E)-2- OV B (1) SR IR I 20 BT b, 52 36 20 v b S 1R
5(E)-2-CIRBAAE G, I HIEHA~HSA b 5 (2)-
3-CMEIEFN(E)-2- OB IEAFEAR B2 A G, fEH6~HT
Ab B U 55 (2)-3- T I A (E)-2- O A7 AE AR 12 35 1EAH

Ko FEXTHRAL, CsHI4FERECK3~CKSAH(E)-2-C
IR ARG, ECK6~CKT75(2)-3-CF i F(E)-2- T s
BN EA S . 5 CsHI4FEPIAE AN [7] kb 2 v 1 6 1k
KF, ROAERTIIS 2o n Ll fE e, seab 4l 4% 5 1 ok
(1 il 3 %o G TR s B IE s AR, FEXT HRZH.
o 5L RESE T2 OB K e W R A Cs HI4
SRRk E B X AR R T, CsHI4
BRI RI(E)-2- CMG BEAFAEBUK EU B A SR R &R, R A
R H I A Rk B 15 R Be A R A (2)-3- S [r)
(E)-2- C MG BE A, T A2 K B 8] B 80 2R K B 2 i
CsHI43E R FRIE «

2 BRI TEFN(Z)-3- OIS (B)-2- LM CsHITIE N
HIREE 18 A (4 QI 53 B

Table 2  Correlation coefficients between (£)-3-hexenal and
(E)-2-hexenal contents and relative expression level of CsHI1
S CsHITRE Rk &
H1~H3 H4~H5 H6~H7  CK3~CK5 CK6~CK7
(2)-3-CIEBSE —0241 1.000%* —1.000 0.847 1.000%*
(BEy-2-Cils & 0.999* 1.000%* —1.000 0.250 1.000%*

e < BEFEMHK (P<0.05) ; #=REEMHL (P<0.01) . T

#3 BRENCER(2)-3- LR (E)-2- AR ERICsHI2
B PRI &35 K P-4 I 53 Bt

Table 3  Correlation coefficients between (Z)-3-hexenal and
(E)-2-hexenal contents and relative expression level of CsHI2
i CsHIZAERRIA
H1~H3 H4~H5 H6~H7  CK3~CK5 CK6~CK7
(2)3-Clilgts —0379 1.000%* 1.000%* 0.086 1.000%*
(E)-2-CU Il 5 0.982 1.000%* 1.000%* 0.923 1.000%*

#4 BRFN TR 2)-3- LIS (E)-2- S S i RICsHIZHE
LIPS E Y SR LIPS i g

Table4  Correlation coefficients between (Z)-3-hexenal and
(E)-2-hexenal contents and relative expression level of CsHI3
i CsHIBJE R IA &
H1~H3 H4~HS5 H6~H7  CK3~CK5 CK6~CK7
2)3-CHifE A& —0.256 1.000%* 1.000%* 0.318 1.000%*
(B)-2-CIifE A 0.879 1.000%* 1.000%* 0.807 1.000%*

A5 BN ERD(2)-3- LI (B)-2- CIRREM CsHIAE PRI
A iKW HIEPE 53 B

Table 5  Correlation coefficient between (Z)-3-hexenal and
(E)-2-hexenal contents and relative expression level of CsHI4
i CsHI4BE R R 5 &
HI1~H3 H4~H5 H6~H7  CK3~CK5 CK6~CK7
(2)-3-CHilEtr i 0.963 —1.000%*  1.000%* 0.992 1.000%*
(B)y2-CHilE SR —0456 —1.000** 1.000%* —0.183 1.000%*

2.5 4 ZKCsHIER M ADME B2 bt

N T i Cs HIE K] 520 i 53 A0 FL A P Aol A DG L 1R 2 [
KLk AMBALIEE, FENCBILEX R 94 25w HI%E
R R 5 91 3E 4T TEBLAST,  FHI FIMEGAT7.045 & 76 2%
T.HiTOL Chttp://itol.embl.de/upload.cgi) & #4540
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100
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Fl6 3T CsHIEPIRGIR) T Inl D5k b 418 ) 22 6K 75 1AL Irt
Fig. 6  Phylogenetic tree based on nucleotide sequence homology of CsHI
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