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Changes in the Major Chemical Constituents of Oolong Tea under
Continuous Low-Speed Green-making Process

MO Xiaoli, CHENG Chen, ZENG Wen, HUANG Yahui®

(College of Horticulture, South China Agricultural University, Guangzhou 510642, China)

Abstract: In order to solve the problems of complicated greening process and high labor intensity at source, a new fully
automatic greening process was adopted in this study, which caused mechanical damage to tea leaves by slowly and
continuously rolling or vibrating the tea leaves at a low speed, resulting in various biochemical reactions and gradually
forming its unique quality and flavor. We determined the major chemical constituents and quality differences of Baiye
dancong from five traditional green-making sessions (4 min per rotating and 1.5 h of setting) and 7.5 h of low-speed green-
making (1.84 r/min) using a rotating machine with a drum length/diameter ratio of 1.5 m/0.7 m (sampling every 1.5 h). The
results showed that: In the same number of green-making, the sensory quality of oolong tea under low-speed green-making
was better than that of CT. The peak of water extract content was 25.33%, it occurred after withering and decreased with the

increasing of the number of green-making. During the traditional greening process, the content of tea polyphenols increased
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first and then decreased, with a peak of 19.71% at CT4. On the contrary, the peak occurd at LX1 with 17.92%.The free

amino acid content of traditional greening reached a peak of 2.42% in CT3 and 2.61% in LX2. The total amount of catechin

increased in the early stage of withering and shaking in both processes and decreases in the later stage of shaking. The

aroma substances of oolong tea differed greatly under the two processes, with higher aroma substances of terpene alcohols

in CT1 and CT2, while the heterocyclic aroma substances were higher in LX4 tea sample under the new process. The

expression of PPO and f-G related genes showed different trends under the two processes, with the highest expression of

six genes at LX4. Combined with the results of sensory evaluation, it showed that continuous low-speed green-making

would be a new technology for oolong tea processing.
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Fig.1 Processing flow chart of oolong tea
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Table 1  Elution gradient for the determination of catechins and alkaloids by HPLC
JLEER 7L
I ] (min) A(%) B(%) I fia] (min) A(%) B(%)
0~30 70 30 0~20 90 10
30.1~40 20 80 20.1~30 80 20
40.1~40.5 90 10 30.1~35 20 80

35~40 90 10
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2 qRT-PCR 35513
Table 2 qRT-PCR primer sequence list

LR AR BYFH1(5-3") £ (bp)
F. AAGAGTTTGGGTAGGCGGGATTTTA 25
Pl R: TTTTCAGCCATGGGATGTCCACGTC 25
F: GATCCAGCGTTTGCAATTCCTTT 23
P3 R: CAACTTCTGCTTCTCCTCATCGACA 25
F: ACAGGTTCCGAGGCCTAAAAAATCT 25
P4 R: TTCCAGCAAACTCAGTATTGTCCGG 25
ol F: ACTGAACCTTATATAGTTGGCCA 23
R: TCGATTCCCCACCAAAGACT 20
F.: GAACCTTATATAGTTGGCCACCA 23
G2 R: TCCCCACCAAAGACTTCATGA 21
o F: ATGCACCTGGTCGATGTTCT 20
R: CTGTGAAGTTGGGCAATCGA 20
, F: GCCATCTTTGATTGGAATGG 20
B-actin R: GGTGCCACAACCTTGATCTT 20

®3HRANER

Table 3 Transcription system components

Y FH&(pL)

RNA## 2

BERLT W 1
5xReaction Buffer 4
RNase inhibitor(40 U/uL) 1
dNTP Mix(10 mmol/L) 2
M-MuLV RT(200 U/uL) 1
RNase Free ddH,0 9
Total volume 20

10 uL: SYBR qPCR MIX, 5 uL; b RS 445 0.25 ul;
cDNA, 0.5 pL; RNase Free ddH,0, 4 uL. Pty
X BIO-RAD iTaq ™ Universal SYBR Green Super-
mix. qRT-PCR Jx W Z%K: 95 °C, 1 min; 95 °C, 15 s,
55 °C, 30,72 °C, 35 s, 40 MEER; SR qRT-PCR 1X
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Table 4 sensory evaluation results
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PRI, 23, T PERTR, A, e T B REK, o
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1G5 85 - " o TR B, e b L, 2K,
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CT4 M8, FRRMES g7 BEEVE g7 [iHREAS 84  FMEMCHIAER 86 WA, I 87 85.75
D&~ y2
CT5 ggﬁg’fi 90 REEIWISE 88 A 7 85 FATR 85 WS, R 92 86.85
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Fig.2 Change of water content in different ways and times
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Fig.3 Content of water extract in different ways and times
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2255 (P<0.01)

FH AR s A i) L2 A 8 Fp, Hip
EGC & s AEAAs R L R PAR , AN A5 [l .
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Table 5 Catechin components and content (%)

R EGCG EC GCG ECG CG GC C JLAF B
S 7.64 0.30 0.55 121 0.16 0.60 0.16 10.63
W 10.18 0.33 0.89 1.61 0.19 0.75 0.21 14.16
CTl 9.89 0.40 0.78 1.50 0.16 0.68 0.20 13.60
CT2 9.21 0.39 0.71 1.40 0.16 0.72 0.20 12.79
CT3 8.74 0.42 0.75 132 0.18 0.74 0.22 12.37
CT4 8.37 0.42 0.71 130 0.18 0.69 0.21 11.89
CT5 8.61 0.38 0.69 133 0.16 0.66 0.19 12.03
LX1 8.00 0.40 0.64 127 0.17 0.66 0.20 11.33
LX2 5.24 0.40 0.36 0.95 0.09 0.49 0.15 7.67
LX3 7.30 0.46 0.45 1.26 0.11 0.52 0.18 10.28
LX4 8.04 0.49 0.51 1.32 0.14 0.55 0.19 11.24
LX5 7.49 0.40 0.57 127 0.15 0.54 0.18 10.61

THEM 12%~24%"7", 2@ EGCG. ECG. EGC
1 EC, HLL EGCG iR N FH . W3R 5 AIH, 1E
LIRS Tl b, JUESER S igd Wb, o L
P TP b2, L-RIEE T LA E EGC KM H %
B T%AE EGCG MR R AR, B 5ot Sk,
L-EGC. L-EGCG. L-ECG A JLATZE A i fre R A4 Rk
Sy o AL, MILAS R BBAAOSKR R, 1075 )5 2557
7 FLASER & B, Hib GCG il EGCG 221k
FEER, 4390 61.81% F11 33.24%. HHITIE)E, KR
EC #M1Y 6 FlULAS R S w5t T RS, T R B 5
/e B LS IR F BRI A IR, T ERR 2
JUAS R WIS EHR Y F= 2L DTk A0, SR AR 45
DB VERE , T HER S S T i — 3R 8, 5%
GeAleE AR LY, RS AR P AR R LAS R 1Y
T, XA GRS AT SR E VI B e
SR S i AL
224 JFESEFR BRI SRR TR E
BN ArZ—, FAH 4345 e S i S 2 FAE ¢
TR M SRR, B AU FR S /K il 2 5,
At P LR B 25 5 HALA B 45 A5 TE G B o & S
JB, DRI 3R A e AN R R in el b

FH L S AT, BEEFE T OB BN, PR AR T A
BT ALAL 2K AY AR A A el FE R i Ak
B LG E IR, 5EEWbAEL, CTL M1 CT2 19
A BLR & B FHAIR, CT3 MZE SRR &l 2.42%, 155
B KA ; B S & BT e i 7y =T,
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Table 6  Principal component contribution rate and eigenvector
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Table 7 Score value of each principal component of 10 samples
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Fedh
Z1 z2 Z3 Z4 z5

CT1 6.44 -1.71 1.89 —2.25 —0.43
CT2 5.33 -1.97 0.16 2.64 1.06
CT3 1.66 4.94 1.61 1.15 -2.38
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