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Abstract: Tea quality is closely related to the growth and ecological environment of tea plant (Camellia sinensis). The
difference between day and night temperature (DIF) affects the synthesis and accumulation of tea plant metabolites,
which in turn affects the quality of tea. In this study, Fuyun No. 6 was selected as the research object, and four DIF
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treatments (0 C, 5 °C, 10 'C and 15 ‘C) were simulated to explore the effects of DIF on photosynthesis and volatile and
non-volatilequality components of tea fresh leaves. The results showed that the net photosynthetic rate (P,), stomata
conductance (G;) and transpiration rate (T,) of tea plants increased significantly with the increase of DIF (P<0.05). In-
creasing DIF significantly increased the contents of chlorophyll a (Chl a), chlorophyll b (Chl b), chlorophyll (a+b) [Chl
(at+b)] and carotenoids (Car), and reached the maximum when DIF was 10 ‘C. In addition, the change of DIF had an
effect on the volatile components and relative contents of main components in fresh tea leaves, and the relative contents
of alcohols and aldehydes were the largest in the volatile components of fresh tea leaves. The increase of DIF could
significantly enhance the relative contents of aldehydes, and the relative contents of volatile components and main
aroma components in fresh tea leaves were different with the change of DIF. The content of hexanal increased with the
increase of DIF, with the highest value of 39.94% at DIF=15 °C, while the relative content of cis-3-hexenol decreased
with DIF increasing. The change of DIF significantly affected the activities of B-glucosidase, B-primeverosidase and
lipoxygenase. The activities of B-glucosidase and B-primeverosidase first increased and then decreased with the increase
of DIF, and reached the maximum when the DIF was 5 C, while the activity of lipoxygenase was opposite. Furthermore,
the contents of free amino acids and caffeine increased significantly with the increase of DIF, which were 2.44 and 2.55
times at DIF=15 ‘C than those at DIF=0 ‘C, respectively. The total flavonoids content and ratio of tea polyphenols to
amino acids decreased significantly with the increase of DIF (P<0.05), with the lowest value of 2.84% and 3.24 at
DIF=15 C. The contents of free amino acids in fresh tea leaves were significantly positively correlated with P,, while
the ratio of tea polyphenols to amino acids showed significantly negatively correlated with P, (P<0.01). This study in-
dicated that the increase of DIF could significantly affect the volatile aroma substances of fresh tea leaves and improve
the taste and quality of tea, which could provide a certain theoretical basis for tea plantation site selection and tea
planting.
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1 FTRAEREBELETERZASHEHHESHSRENESE

Tab. 1 Aroma components and relative content in fresh leaves of Fuyun No. 6 under different DIF treatments

B FES CAS X} & Relative content/%
No. Aroma component 0°C 5°C 10 C 15°C
1 TN propanal 123-38-6 7.54 6.13 6.27 2.97
2 S W% dichloromethane 75-09-2 11.37 2.05 3.11 1.44
3 9%t propane 74-98-6 - 0.83 - 0.59
4 LT acetic acid 64-19-7 4.12 0.30 - -
5 5% 3-methylbutanal 590-86-3 - - 0.02 0.08
6 2-Z KK 2-ethylfuran 3208-16-0 451 3.09 2.86 0.70
7 1-J%H-3-H 1-penten-3-one 1629-58-9 0.52 291 0.40 0.61
8  Jx-2-JiJfi-1-B% trans-2-penten-1-ol 1576-96-1 1.55 2.71 1.01 1.01
9 HIZE toluene 108-88-3 0.09 0.07 0.05 0.05
10 JX-2-J%J % trans-2-pentenal 1576-87-0 0.03 0.08 0.05 0.02
11 J-2-5% M- 1-F cis-2-penten-1-ol 1576-95-0 0.25 0.90 0.24 -
12 IEC B hexanal 66-25-1 5.34 7.75 13.41 39.94
13 2-CH-1-F% 2-hexyn-1-ol 764-60-3 0.19 0.71 0.67 0.23
14 M trans-2-hexenal 6728-26-3 19.10 47.21 45.12 28.86
15 F0EE cis-3-hexenol 928-96-1 7.26 4.66 4.43 0.90
16 iFC ¥ hexanol 111-27-3 4.26 0.40 1.93 0.15
17 FEFERER 1,3,5,7-cyclooctatetraene 629-20-9 0.37 0.02 0.03 0.01
18 BEEE heptanal 111-71-7 - 0.08 - 0.02
19 3F[ octanal 124-13-0 1.29 0.52 0.49 0.48
20 2-HI3E-2-FA )3 )7-1- 2-methyl-2-cyclopentenone 1120-73-6 1.52 0.18 0.55 -
21 (E,E)-2,4-C% MM (E,E)-2,4-hexadienal 142-83-6 0.83 0.79 0.45 0.39
22 ZEHIEF benzaldehyde 100-52-7 0.67 0.18 0.49 0.09
23 ZFRMERE(Z)-3-hexen-1-ol acetate 3681-71-8 0.09 0.28 0.29 0.46
24 33-HIIEIFEEE 3,3-dimethylcyclohexan-1-ol 767-12-4 0.06 0.16 0.06 0.01
25 (E,E)-2,4-P¢ )% (E,E)-2,4-heptadienal 4313-03-5 0.22 0.50 0.05 0.05
26 2-Z,3:CEE 2-ethylhexanol 104-76-7 25.60 13.79 14.85 19.83
27 Bh&WRAHEE myrtenol 515-00-4 0.12 0.31 0.09 0.15
28 o, 0-5- = -5 - £ 0 3 DU S AR DR I -2-FF B cis-S-ethenyltetrahydro-.alpha  5989-33-3 0.12 0.15 0.03 0.09
29 J5HRBEE linalool 78-70-6 0.03 0.12 0.01 0.09
30 IET[ nonanal 124-19-6 0.30 0.13 0.04 0.05
31 2-7KZ M 2-phenylethanol 60-12-8 0.13 0.30 0.07 0.24
32 4-ZHIRWEE 4-ethylbenzaldehyde 4748-78-1 0.06 0.05 0.20 0.01
33 KM H R methyl Salicylate 119-36-8 2.32 2.28 2.46 0.36
34 B-JEH B-pinene 18172-67-3 0.02 0.30 - 0.09
35 BEA&UYERE myrtenal 564-94-3 0.02 0.04 0.04 0.03
36 28R M ethyl decanoate 110-38-3 0.10 - 0.01 -
37 HHIEFEHEE pentamethylbenzaldehyde 17432-38-1 - - 0.05 -
38 6-HISE-2-PU A 25 6-methoxy-2-tetralone 2472-22-2 - - 0.10 -
39 5,7-HI3E-1-Z8[} 5,7-dimethyl-1-naphthol 31706-76-0 - 0.02 0.07 0.01

H: SRR,

Note: — indicates no detected.
0 CH}, BRI s (39.56% ) , HUOMEE MRS EEE . 2-ZFECEERYARXT A BRI AL
2 (35.41% ) 5 AEHARZEABET, By TR, mEAX SR 39.94% (15°C) |
Pt , HUONEEZE, FSAsHm, ECB. 7 4721%(5C) | 7.26% (0°C) | 25.60% (0 C ) .
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Volatile components and relative content of fresh leaves of Fuyun No. 6 under different DIF treatments

SVE B i S 2 L IR A AL B ( P<0.05 ) .
23 BRERETAXEMAESHZ M

HRWMAEKBEATOCEEN, MEIERERE
TP IEA D fE, 0 IR B RS DA R
BERNEZ—, HIE 2 T8, EREZEZEH
ARG SEL BOLEHER (P,) MR ZE
3R MG 0, RN B AR 25 15 'C>10 C>5 C
>0°C, H 10CH 15 CaREEMMTY P,
FERTHADALFE (P<0.05) . fEARBRIRZEAL
T, BERREEN KGR NS R SARE
(Gy) ¥, fEEREZEN 15 CHllRm, B3
FKF (P<0.05) o Ml 4 AbaikE (C) 7E
BRI 2EN 10 CHY Ak, HAab 2R 6] TG i 2% 25 &
(P>0.05) . ZEMBHAR (T,) WIph S 7% 25 1Y 3
K, EEREZEN 15 CHA T &8 E K
(P<0.05) .

x2 ARERERELENERASIEEL AT RN

Tab. 2  Effects of different DIF treatments on non-volatile quality components of Fuyun No. 6

TR I 2% RE W Ui B9 E LR UL Kz ST AV M [iE=4a
DIF/C TP/% FAA/% Caf/% WE/% TF/% SS/% P/A
0 9.81+0.53° 1.39+0.14° 1.43+0.06" 36.05+1.74° 4.75+0.15% 4.31+0.43" 7.11£0.47°
5 10.34£1.14° 2.16+0.15° 2.35£0.20° 31.73+0.81° 3.05+0.28" 3.05+0.41° 4.89+0.80°
10 10.57£0.19* 2.30+0.05° 2.11£0.49° 33.21+0.25° 3.61£0.21° 3.33+0.12% 4.60+0.13%
15 11.00+0.29° 3.39+0.07° 3.65£0.31° 34.57+2.64° 2.84+0.05° 2.58+0.08" 3.24+0.03¢

I FFIARR/NG FERR 2250 3% (P<0.05)

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Fig. 2 Effects of different DIF treatments on photosynthetic parameters of Fuyun No. 6
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BN R BERIT 44.4% (P<0.05) , HAdxb
M¥ TR EZES (P>0.05) .

R3 BRASHEEHHHEFEMENAE MEXNEREELERINA
Tab. 3 Response of chlorophyll and carotenoid of Fuyun No. 6 to DIF treatments

BRI 2% MR % a 4k E b M4 atb M4 % alb KA MR
DIF/'C Chl a/(mg-g™") Chl b/(mg-g™") Chl (a+b)/(mg-g ™) Chl (a/b) Car/(mg-g ")
0 1.210.06" 0.46+0.03° 1.67£0.10° 2.63+0.06* 0.36+0.02%

5 1.49+0.19* 0.60+0.08 2.09+0.27% 2.51+0.09° 0.29+0.02°

10 1.90+0.22° 0.71£0.09° 2.61+0.32° 2.70+0.06 0.4140.04°

15 1.01£0.12° 0.45+0.05° 1.46+0.17° 2.2340.04° 0.20+0.01°

E: FFARNG FRFRRZEFBH (P<0.05) .

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Fig. 3 Aroma related enzyme activities of fresh leaves of Fuyun No. 6 under different DIF treatments
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Fig. 4 Correlation analysis between photosynthetic pa-

rameters and related parameters of Fuyun No. 6 and contents
of non-volatile quality components in fresh leaves
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