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Fig.1 Distribution of five major carotenoids

in Jinxuan tea leaves
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Fig.2 Changes of total carotenoids contents
in tea leaves and made black tea and green tea

in different MeJA time duration
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Table 1 Sensory evaluation of made black tea and
green tea prepared from MeJA—induced fresh
tea leaves
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FARTE, Horp A LR B R T LA K B-5 %
i P9 R X 5 R IR 2 A AETE AR BRAT AR
din L 14 RIS N R AT AR A O 2 A R
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Table 2 Carotenoid—derived aromas in made black tea and green tea prepared from fresh tea leaves
by MeJA inducement for 24 h

A (x10°)

B E MR
C-GTs GTs C-BTs BTs
-8 —3—8A 5.84 +0.61 1.93 £0.74 1.21 +0.46 2.36 +0.90
B-% ¥k 244 +0.27 1.03 £0.12 0.90 +0.10 1.26 £0.14
KB 1.94 +0.08 0.96 £0.11 0.84 +0.10 1.18 £ 0.14
REHW(FREER) 3.91 +0.44 2.45+0.27 0.93 +0.10 1.82 +0.20
4-THR-FR 9.96 + 1.12 6.96 +0.78 2.54 +0.28 4.95 +0.55
MR (KRF) 11.01 £0.32 7.70 £0.55 2.82+0.34 5.49 + 0.67
REHW(FREER) 6.18 +0.69 4.59 £0.51 1.68 +0.19 3.27 +0.37
o1k & 1.15 £0.15 0.85 + 0.26 0.31 £0.10 0.44 +0.19
B 1.58 +0.18 12+0.13 0.44 + 0.05 0.62 + 0.07
|- M —3-8A 0.95 + 0.06 0.78 +0.11 0.68 +0.10 0.95+0.14
7K 7 K 0.56 + 0.07 0.48 +0.13 0.29 + 0.05 0.33 +0.07
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(&% 2)
AR A A (x10°)

C-GTs GTs C-BTs BTs
2T H 24.09 +2.70 2091 +2.34 6.57 +0.74 12.81 +1.43
2- B M -1-B 0.74 +0.08 0.68 +0.08 0.75 +0.08 0.84 +0.09
trans—7 4% B A4 4 36.09 +0.35 33.65 = 0.70 21.12+044  41.15+0.86
3T K B 0.64 +0.07 0.62 + 0.07 0.68 +0.08 0.76 + 0.09
B A AL 2.37 +0.47 234 +1.01 0.89 +0.63 1.74 + 1.23
2— i Hi BE 1.16 +0.13 1.15+0.13 0.42 +0.05 0.59 + 0.07
2-T A -1-T B 2.94 +0.08 2.94 +0.20 1.85+0.12 3.6+0.24
2 T 7.34 +0.82 7.45 +0.83 2.72 £0.30 5.3+0.59
Bk T K 0.67 +0.03 0.7 +0.08 0.76 + 0.09 0.85+0.10
7 KR 31.48 +3.53 33.02 +3.70 2073 £2.32 4039 +4.52
6—"F K —5- & ¥ -2 2433 +1.28 25.63 +3.06 16.09+1.40  31.35+2.73
T e 8.86 +0.99 9.76 + 1.09 3.27 £0.37 6.37 +0.71
s % i 8% 2.84 +0.02 3.39 £0.05 1.29 +0.05 2.52 +0.06
et B3 35.95 + 0.08 45.18 +0.21 1677 £0.13  32.67 £0.25
T AN B 0.77 +0.09 1.03 £0.12 0.90 +0.10 1.26 +0.14
X3 2.49 +0.09 3.59 +0.26 1.37 +0.10 2.67 +0.20
3- Akl 0.47 +0.20 0.73 +0.63 0.8 +0.39 0.9 £0.77
1-3F ¥ -3-Bf 2.94 +0.33 5+0.56 3.14 £0.35 6.11 +0.68
a-RE (ERF) 0.38+0.12 0.66 +0.43 0.72 +0.27 0.81 +0.52
3,7-F = H-2,6-=8, 2,6-=F & 1.34+0.15 238 +0.27 0.91 +0.10 1.77 = 0.20
3-WA-TE® 3.54 +0.38 6.40 + 1.43 2.34 +0.90 4.56 + 1.75
J B 0.57 + 0.06 1.04 +0.12 0.9 +0.10 1.27 +0.14
a-RFM(RF2LH) 0.44 + 0.06 0.80 +0.23 0.29 +0.09 0.41+0.17
B-FATH B (KRF) 0.62 +0.07 1.19+0.13 0.44 +0.05 0.61 +0.07
K 0.24 +0.07 0.46 +0.30 0.51+0.19 0.57 +0.37
W & g B 4329 +4.85 86.42 +9.68 5425 +6.08 105.7 +11.84
BB (KARF) 3.17 +0.36 6.41 +0.72 4.03+0.45 7.85+0.88
E-): 3 21.87 +0.02 45.66 +0.08 28.66+0.09  55.85+0.10
=SB A B (M) 0.76 +0.09 1.79 £ 0.20 1.12+0.13 2.19 +0.25
trans-B-R FWM(RF 2 %) 2.12 +0.04 4.98 +0.27 3.13£0.10 6.09 +0.20
1,7-= =% -4-8, 4,8-= T} 0.24 +0.26 3.6 +0.568 2.31+0.34 4.51+0.38
S 11.72 £ 1.31 28.05 +3.14 1285+ 1.44  25.03 +2.80
6-"F & -3,5- % = K —2— A 0.2 +0.04 0.49 +0.77 0.3 +0.49 0.33+0.95
T # R X -2- T H B 0.62 = 0.00 1.7 +0.00 1.07 + 0.00 2.08 = 0.00
B-kFMENLH(EF 2F) 0.69 + 0.08 1.89 +0.21 1.19+0.13 2.32+0.26
YA AEIEE K 0.78 +0.09 241 +0.27 0.92 +0.10 1.79 = 0.20
KA BR W By 1.5 +0.00 4.63 +0.00 2.9 +0.00 5.66 + 0.00
B-XLER(EMBEREX) 1.84 +0.21 5.76 £ 0.65 3.62 £ 0.41 7.05 +0.79
a-RFR(RFLFE) 0.44 +0.00 1.48 +0.00 0.54 +0.00 0.76 + 0.00
78 B 1.14 +0.13 3.93 +0.44 247 £0.28 4.81 +0.54
4—F L3-S -2 0.75 +0.00 2.8 +0.00 1.76 = 0.00 3.42 £ 0.00
e ARRBFHE-ZRF) 3.49 +0.39 13.1+1.47 8.22 +0.92 16.02 + 1.79
KT 0.14 +0.00 0.53 +0.00 0.32 +0.00 0.36 + 0.00
B=2—F W B 0.53 +0.06 2.11+0.24 0.81 +0.09 1.57+0.18
(E,E)-2,4— = ¥t 1.06 = 0.00 4.36 = 0.00 1.59 + 0.00 3.1+0.00
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(3% 2)
B A e E AR (x10°)
C-GTs GTs C-BTs BTs

ok v Bk 0.23 +0.03 1.01+0.11 0.88 +0.1 1.24 £0.14
1-¥8 0.19 +0.00 0.87 +0.00 0.32 +0.00 0.44 +0.00
3,5-= W kK WA 0.15 +0.02 0.75 + 0.08 0.82 +0.09 0.92 £0.10
2-F K- -8 0.11 0.00 0.55 +0.00 0.34 +0.00 0.38 +0.00
2,3-F = 0.18 +0.02 1.08 +0.12 0.94 +0.11 1.32£0.15
K 3 M Bg 0.15 +0.00 0.89 +0.00 0.78 +0.00 1.09 +0.00
) o 0.39 + 0.04 2441027 0.93 £0.10 1.81 £0.20
2-Th-3- h-THE 0.07 +0.00 0.81 +0.00 0.3 + 0.00 0.42 +0.00
P 2.34+0.26 33.8£3.79 2121+238  41.34+4.63
¥ B 0.38 +0.04 7.09 +0.79 4.45 £0.50 8.68 +0.97

TE :C-GTs. A 28 2R Fi 1 YR 5 5 ) S5 i 1 B0 10 8 2% s GTs. 2 2R IR Y IR 75 S (24 h) B 858 0 7 B9 G 2 2% 5 C-BTs. R 28 SR 1R Y
T 75 5 1A IS 405 £ Bt 21285 5 BTs. 220 R Y I 5 3 (24 h) O 8 I S 2 10000 2028 7 MDRLI) 5 S RO 26T 3 S R AT A =l
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T 128 £ R AU R E R b
E9I %N

CLRASM AN Toa v, L XUBR 5B 0 25
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Fig.3 Difference in composition and content of
carotenoids in made black tea prepared from fresh

leaves by different time—series MeJA inducementd
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Mo FELLZR 22 U i A v, SR 1 HY 75 S Ak B G A
dn P, B S I A R AE 1 (0~168 h) 1P BT R E
KIETR ()-8 % DR B IR b S A
AN TR JBE 1) R AR B o 3R W R B AN ) A
e F R 5 12 h BORE AL T, L BT B, s 22
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Fig.4 Dynamics of five major carotenoids before, during and after black tea manufacturing process
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Abstract Carotenoids are important lipid—soluble pigments in tea plants, which contributes to various key aromas as
precursors. In this study, targeted metabolomics was applied to qualitative absolute content of carotenoids in tea leaves,
and it was clear that the total content was (859.98+60.20) wg/g, which lutein contributed the highest ones as (405.06+
17.71) pg/g. In made black and green tea, which manufactured by traditional black tea and green tea processing respec-
tively, absolute content of carotenoids remained nearly half inside which decreased more than 50% compared with fresh
leaves [(406.17+32.21) pg/g and (433.95+36.21) g/g respectively]. Interestingly, spraying exogenous methyl jasmonate so-
lution (0.25%) on tea leaves will greatly impact on the constituents of carotenoids. Especially in made green tea which
was prepared from tea leaves treated with methyl jasmonate (12 h), carotenoids greatly remained in made tea as high
content of (682.69+46.12) pglg, however, decreased in made black tea [(433.95+36.21) pg/g]. Fourteen carotenoid—de-
rived aroma components were identified with significantly increase in black tea and green tea prepared from fresh leaves
induced by methyl jasmoante for 24 h, especially the relative contents of B—damascenone, B—ionone, geranyl acetone and
dihydroactinidiolide increased >2 times. Our results ensured acknowledge of carotenoids constituent and content in tea,
promised a clear vision of carotenoids dynamics before, during, and after tea processing. It was confirmed that aroma
quality of made teas (green tea and black tea) were greatly improved especially after 12h and 24 h MeJA treatment time
duration, and furthermore maintained a higher content of carotenoids. In conclusion, this study unraveled the mechanism
of carotenoids content improvement in tea treated by methyl jasmonate. This will greatly improve our knowledge on taking
advantage of exogenous application in tea quality improving.

Keywords carotenoids; aroma; black tea; green tea; targeted metabolomics



