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Effect of high latitude on tea quality of southern tea cultivated at
northern area
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ABSTRACT: Objective To study the effect of high latitude on suitability for processing different teas and green
tea quality of southern tea cultivated at northern area. Methods The tea fresh leaves from the tea plant, which was
introduced from southern area and cultivated at high latitude of northern area, were made into black tea (full
fermentation tea), oolong tea (semi-fermentation tea) and green tea (no fermentation tea). The main component
content and quality of the tea fresh leaves and the teas were analyzed by the methods about physicochemical analysis.
Results The sensory qudity of green tea was the most one in the three teas with latitude increasing; the leaf
thickness, amino acid, soluble sugar, water extract and total aromatic compounds (essentia oils) content increased
with latitude increasing, but tea polyphenol content showed the opposite. Analysis of each component of the essential
oil showed that hydrocarbon constituents were much more and acohol content was less in northern tea. Conclusion
The above changes of tea functional components content are the basis of chemical composition of north tea quality
characteristics from south tea cultivated at high north latitude.
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Table 2 Changes of sensory quality of different teas cultivated at the high latitude of northern area (n=5)

88.0£3.0 90.0+2.5 88.2+1.0 88.8+1.9
85.4+4.6 85.0+1.7 80.8+2.0 83.7+1.0
(31.1°)
87.0+4.1 83.6+4.5 88.2+2.3 86.2+1.6
75.0£5.2 81.2+2.8 83.4+2.7 80.1+2.1
85.0£3.0 79.0+4.3 78.6£3.9 80.7+2.5
(36.2%)
91.6£1.9 89.6+1.6 91.4+1.9 90.8+1.5
5 . * (7))

*3 BEESSHEILSIBEHENMAERENL(um, n=3)

Table 3 Changes of the leaves structure of southern tea cultivated at the high latitude northern area(um, n=3)

/

298.05+25.36 112.45+20.36 0.38

326.79+20.36 169.75+£16.96 0.52
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Table 4 Effects of different latitude on effective components in the fresh tea leaves in spring (n=3)
(%) 3.99+0.68* 3.95+0.16* 3.79+0.18* 2.82+0.49
(%) 20.25+0.74** 21.30+0.81* 21.43+2.17* 25.08+1.94
(%) 2.70+0.28 3.09+0.24 2.67+0.20 2.67+0.18
(%) 44.27+0.65** 43.13+1.12* 40.62+4.12 38.25+0.77
(%) 5.71+0.29** 4.41+0.26** 3.79+0.11 3.83+0.13
: + , P=0.05, ;O P=0.01,
(p )

XSG EILSIEEFREAYMS & ENEM(%)(n=3)

Table 5 Effects of southern tea cultivated at the high latitude northern area on effective components in green tea in spring (n=3)

3.85+0.54 3.93+0.17** 3.82+0.20** 2.28+0.13
17.17+0.23** 17.86+0.71** 18.67+1.61* 21.89+1.83*
2.65+0.09 3.01+0.20* 2.60+0.08 2.68+0.09
43.94+£3.53** 43.48+0.62** 40.42+1.68* 39.94+2.63
5.72+0.08** 4.39+0.22* 3.93+0.14* 3.84+0.22
+ , P=0.05, *x P=0.01, (P
)
®6 FEESHEILSIFRFETSHEMIEX S BB (%)
Table 6 Effects of southern tea cultivated at the high latitude northern area on content of total essential oil in green tea (%o)
0.68 0.95 0.64 0.39
®7 BESGEISIFEFZFMEBRIIEE S (n=5)

Table 7 Effects of southern tea cultivated at the high latitude northern area on sensory quality of spring green tea (n=5)
91.23+3.09 92.78+3.08 94.34+4.08  92.25+3.88**
89.08+4.34 87.07+4.03 86.87£3.87 87.40+£2.77**
87.45+2.88 87.78+4.09 88.09+2.22  87.30+£3.45*
85.00+4.02 84.06+£2.77 85.05+4.66 84.15+2.77

+ , P=0.05, i P=0.01, (P
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Component hame

3, 4-Hexanedione, 2, 2, 5-trimethyl- 2,2,5 -3,4- 1.85 3.63 174 397
1, 6-Octadien-3-ol, 3, 7-dimethyl- 3,7- -1,6- 50.70 53.05 80.23 56.52
i}%gﬁ;‘ﬁxe”el'maham" -apha, .alpha4 wad 3 1 347 423 265 187
2, 5-Hexanedione, 3, 4-dihydroxy-3, 4-dimethyl- 3, 4- -3, 4- -2,5 3.1 5.96 1.63

2, 6-Octadien-1-ol, 3, 7-dimethyl-, (E)- 3,7 -(E)-2, 6- 16.38 26.60 150.15 52.22
Decane, 2, 3, 6-trimethyl- 2,3,6- - 4,94 6.67

1-Undecene, 7-methyl- 7- -1- 3.87

Benzoic acid, 2-hydroxy-, 1-methylethyl ester -2- 1- 5.98 5.90

Heptane, 2, 5, 5-trimethyl- 2,5,5- - 2.25 327 411

Hexanoic acid, 3-hexenyl ester, (Z)- , 3 2 10.76 454 10.08 24.83
3-Ethyl-3-methylheptane 3- -3- 7.63 4.68 6.56 8.58
Heptane, 3-ethyl-5-methyl- 3- -5- 1.63 261

1, 6, 10-Dodecatrien-3-ol, 3, 7, 11-trimethyl-, 3,7, 11- [s(2)]-1, 6, 10- 6.05 8.97 349 17.93

[S(2)]-
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Component name
Hexane, 3, 3-dimethyl- 3,3 6.01 1.63 2.65
Phytol / 106.74 232.76 381.66 93.25
1-Octene, 3-ethyl- 3- -1- 3.52
Pentane, 2, 3, 3-trimethyl- 2,33 1.19
Heptanal 12.19 46.79 7.79
Heptanol 1.92
Acetic acid, trifluoro-, 3, 7-dimethyloctyl ester -3, 7- 7.22 5.26 6.18
Octane, 4, 5-dimethyl- 4, 5- 491 3.50 4.16
gf*z'r’é’_rt?i”rfétﬂ)}f_"e‘he”y' tetrahydro- 6 2,26 -2 113 163 5.95 279
Butane, 2, 2-dimethyl- 2,2- 142
Acetyl vaeryl 213 152
3-Hexanone, 2, 2-dimethyl- 2,2- -3- 4.46 3.03 347
Undecane, 4, 8-dimethyl- 4, 8- - 5.21
Decane, 3, 7-dimethyl- 3,7- 5.76 5.17 8.99
3, 5-Dimethyl-4-octanone 3,5 -4- 3.29 3.78 3.76
Cyclopentane, nitro- 11.57 4.97
Undecane, 3, 7-dimethyl- 3,7- - 11.57
Nonane, 5-(2-methylpropyl)- 5-(2- )- 25.05 0.98 15.25
4-Heptanone, 3-methyl- 3 -4 2.15 2.28 2.32
Hexane, 2, 4, 4-trimethyl- 2,4, 4 - 6.40 4.38 5.37
Butylated Hydroxytoluene 13.45
1-Decene, 2, 4-dimethyl- 2,4- -1- 10.06 8.69 9.35
2-1sopropyl-5-methyl-1-heptanol 2- -5- -1- 8.95
Dodecane, 4, 6-dimethyl- 4, 6- - 30.29 25.71
Octane, 3, 4, 5, 6-tetramethyl- 3,4,5,6- - 16.38
Hexyl octyl ether 6.91
Borane, diethyl (decyloxy)- ( )- 2.99 3.90 2.49
| sotridecanol- 5.83 9.84 9.78
6-Tridecanol, 3, 9-diethyl- 3,9 -6- 10.73
1-Hexanol, 5-methyl-2-(1-methylethyl)- 5- -2-(1- )-1- 4,94
Pentadecanenitrile 534 5.09
Nonane, 5-methyl-5-propyl- 5- -5 - 17.13 14.93 14.84
7, 9-Di-tert-butyl-1-oxaspiro(4, 5)deca- 7,9 - - L (4,9) 235
6, 9-diene-2, 8-dione -6, 9- -2, 8-
Benzenepropanoic acid, 3,5 (1,1
3, 5-bis(1, 1-dimethylethyl)-4-hydroxy-, “ ) 1.33 1.37 1.26

methyl ester
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Component name

Decane, 2, 3, 8-trimethyl- 2,38 4.28 10.56
Undecane, 3, 8-dimethyl- 3,8 - 15.75 9.80
Eicosanoic acid 9.18
Enanthamide 9.36 7.72
8-Decen-2-one, 9-methyl-5-methylene- 9- -5 -8- 1.29
Heptane, 3-[(ethenyloxy)methyl]- 3-[( ) ] 3.42
Hexane, 2, 3-dimethyl- 2,3 2.04 124
Heptane, 2, 5, 5-trimethyl- 2,55 1.874
Undecane, 4, 7-dimethyl- 4,7- 18,51 15.00 21.69
Undecane, 2, 8-dimethyl- 2,8 11.67
gfnﬁ‘g‘l’ez”‘(‘;”p;’t’;y ) @) 3+ 202 )@= 129 6.37
4-Heptanone, 2-methyl- 2- -4- 4.60 2.67 334
Heptane, 3, 3-dimethyl- 3,3 248 5.84 3.90
Trichloroacetic acid, 6-ethyl-3-octyl ester -6- -3- 7.58
Cyclopentane, 1, 1, 3, 4-tetramethyl-, trans- 1,1,3 4 - - 7.23 5.93 6.59
b gdt‘i?riefhjl ds!hgr?ér?w 23 113 3 -1 1508 1583 5.10
?egzeetﬂznédi/ |§tl>|i 2, 2-tetramethyl- 11-1122- L2 ) 2400 2107 2117 7937
ﬂ)ég_er?sﬂfﬂd;)% 3?;(3&;”(" 1,2- - @ 243 331 9.37
ey oaTohot e d-one PR 17 1 15 410
Pentanoic acid, methyl ester 3.77 4.30 4.64
1-Hexanoal, 2-ethyl-2-propyl- 2- -2- -1- 3.32
1, 2-Benzenedicarboxylic acid, diundecyl ester 5.39
3-Ethyl-6trifluoroacetoxyoctane 8.10
Pentanamide 7.71
1, 3-Benzodioxol-2-one, hexahydro-, trans- - -1,3- 1.60
2-Ethyl-3-vinyloxirane 2- -3- 3.97 522
3-Hexen-1-al, (2)- 3 -1 11.12
trans-Linaloloxide - 9.61 6.98
cis-Linaoloxide - 18.14
Phenylethyl Alcohol 231 5.96
1-Hexanol, 4-methyl- 4- 1- 333 2.75
Methyl Salicylate 342 4.38
n-Hexyl salicylate n- 4.97
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Component name
Ee'ztg?‘;'; jg%hseﬁ;’ldggg 5 2,4 - 412 4.09
Naphthalene, 1, 2, 3, 5, 6, 8a-hexahydro- 1,2,3,4,580 4,7 - 165
4, 7-dimethyl-1-(1-methylethyl)-, (1S-cis)- 1-( )-(1s )-
Undecanenitrile 4.50
n-Hexadecanoic acid n- 9.01
1-Octanol 1-
4-Octanone 4- 2,77
Nonanal 28.94 55.18 38.43
cis-3-Hexenyl iso-butyrate -3- ( 1.70
Hexanoic acid, hexyl ester 9.70
Benzene, 1-methyl-4-[(1-propylpentyl)thio]- 1- -4-[(1- ]-
1-Nonene, 4, 6, 8-trimethyl- 4,6, 8- -1- 212
Octanoic acid, 3-hexenyl ester, (2)- -3- 7.10
Diisoamylene
1, 2-Benzenedicarboxylic acid, decyl hexyl ester - 3.35
1, 8-Octanediol 1,8 3.32 271
9;T]1§h)1/?§§??§c’agi§r;?i ¢ acid, 9,12, 15 13.36 2.94
5-Heptena, 2, 6-dimethyl- 2,6 -5- 2.04
6, 7-Dodecanedione 6, 7- 1.40
iﬁﬁr'@?i}?bﬁﬁilﬁy»-, @- & 2@ )@z 4.97
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