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Fig. 1. Schematic diagram of the picking site. The left is a “two leaves and a bud”, and the
right is “third-to-fifth leaf” below the red line.
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Table 1. The ANOVA results of fermentation levels and GABA content in multiple factor
CRD experiment

Non-fermentation Partial fermentation Complete fermentation
Source

DF F value DF F value DF F value
Seasons 2 153.91%* 2 85.15%* 2 464.4%*
Picking sites 1 102.77%%* 1 0.04 1 683.5%*
Season X 2 31.48%* 2 12.16* 2 155.4%%

Picking sites

*significant at 5% level, **significant at 1% level.
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Table 2. Effects of harvesting seasons and picking sites on GABA content of "non-fer-
mentation treatment" mulberry leaf tea

Picking sites Harvesting seasons GABA content
(mg/ 100 g DW)
Spring 297.5 + 4.5%d”
Two leaves and a bud Summer 551.5+404a
Autumn 5184 +49a
Spring 272.4 £ 24.4d
Third-to-fifth leaf Summer 343.0 £ 9.7 ¢
Autumn 4513 £16.7b

* mean + standard error, n = 3.

means with each column followed by the same latter(s) are not significantly different
at 5% level by Fisher’s protected LSD test.
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Fig. 2. Non-fermentation of mulberry leaf tea: “third-to-fifth leaf” mulberry tea in spring

(A), summer (C) and autumn (E); and “Two leaves and a bud” mulberry tea in

spring (B), summer (D) and autumn (F).

WEZED ~ BRI IOTNHRRERCBAZSERTE 7



R=  NECHESRER R BRI ED AL T E o SRR | SRERGABAS B2
Table 3. Effects of harvesting seasons and picking sites on GABA content of "partial

fermentation treatment" mulberry leaf tea

Picking sites Harvesting seasons GABA content
(mg/ 100 g DW)
Spring 245.6 + 19.3% ¢*
Two leaves and a bud Summer 555.0 £ 80.1a
Autumn 501.1 = 4.7 ab
Spring 2724 £ 244 ¢
Third-to-fifth leaf Summer 431.1 £ 14.6b
Autumn 610.2 £ 52.1a

* mean + standard error, n = 3.

* means with each column followed by the same latter(s) are not significantly different

at 5% level by Fisher’s protected LSD test.
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Table 4. Effects of harvesting seasons and picking sites on GABA content of "complete

fermentation treatment" mulberry leaf tea

Picking sites Harvesting seasons GABA content
(mg/ 100 g DW)
Spring 210.0 + 15.2%¢*
Two leaves and a bud Summer 2327+ 199D
Autumn 466.0 £35a
Spring 982 +£2.0d
Third-to-fifth leaf Summer 197.5 £ 69¢
Autumn 2144 + 3.0 bc

* mean + standard error, n = 3.

* means with each column followed by the same latter(s) are not significantly differ-

ent at 5% level by Fisher’s protected LSD test.
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Fig. 3. Partial fermentation of mulberry leaf tea: “third-to-fifth leaf” mulberry tea in

spring (A), summer (C) and autumn (E); and “Two leaves and a bud” mulberry tea
in spring (B), summer (D) and autumn (F).
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Fig. 4. Complete fermentation of mulberry leaf tea: “third-to-fifth leaf” mulberry

tea in spring (A), summer (C) and autumn (E); and “Two leaves and a bud”

mulberry tea in spring (B), summer (D) and autumn (F).
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Effect of harvesting seasons, picking sites and pro-
cessing methods on changes of GABA content in
mulberry leaf tea

Liao, Chiu-Hsun!, Chih-Chun Kuo2, Chiao-Sung Chiou2, Tzu-Hsien Wul, Meei-Ju

Yang2, and Chia-Hung Shih!, 3*

"Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive
Yuan, Miaoli, Taiwan, R. O. C.

?Tea Research and Extension Station, Council of Agriculture, Executive Yuan, Taiwan, R. O. C.

*National United University, Taiwan, R. O. C.

ABSTRACT

This study explored the effects of different harvesting seasons, picking sites and
processing methods, on the content of Y-aminobutyric acid (GABA) in mulberry leaf tea.
The 203 strain of*“two leaves and a bud”or*“third-to-fifth leaf”of mulberry leaves were used
as test materials in different seasons. Three types of mulberry tea were prepared by different
processes including non-fermentation, partial fermentation and complete fermentation, and
then the GABA content of the mulberry tea were analyzed. In non-fermented mulberry leaf
tea, had higher GABA content were higher in summer and autumn than in spring harvest,
and GABA content of mulberry leaf tea made with “two leaves and a bud” was higher than
“third-to-fifth leaf” mulberry leaf tea. Regardless the picking sites is “two leaves and a bud”
or “third-to-fifth leaf” in partial fermentation treatment harvested in summer and autumn,
the content of GABA was higher than 431.1 mg / 100 g dry weight on average. The highest
GABA content harvested in autumn was 610.2 mg / 100 g. The GABA content of the mul-
berry leaf tea with complete fermentation treatment would be affected by the harvesting
seasons and the picking sites, and the GABA content of the “two leaves and a bud” in
autumn mulberry tea was 466.0 mg / 100 g as the highest. In general, the GABA content of
mulberry leaf tea were affected by fermentation levels, harvesting seasons and the picking
sites. The results of this test can be referred for the commercialization of mulberry leaf tea
production in the future.

Key words: mulberry tea, GABA contents, seasons, picking sites, processes
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