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Preparation of Compounded Papers Using Wasted Tea Leaves
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Abstract : An attempt to develop a paper making method for a functional paper containing green tealeaves wastes
disposed in industrial use was made. The authors successfully produced papers containing wasted green tealeaves ,not
exceeding 60wt%, grounded by a mass-colloider. Antibacterial properties of these papers were investigated. Regarding
the papers in a dry condition, the tensile index and bursting index were not significantly different depending on the
kinds of tealeaves. The strength was decreased as increasing in the content of tealeaves. The tensile index of the papers
were markedly lower in a wet condition when compared in a dry state. By addition of latex binder at a content of 0.3
wt%, the tensile index of the papers was 8.5-15.8 N-m/g in a wet condition for all kinds of the papers, which was similar
to that for a paper made from 100 wt% pulp. Antibacterial test for Staphylococcus aureus was performed with various
kinds of papers containing wasted tealeaves. Growth inhibition effects on the bacterium were noted in the papers
containing wasted tealeaves, but not recognized in papers made from 100 wt% pulp. In particular, the antibacterial
effects for a paper containing wasted black tealeaves were fairly high. It was demonstrated that the antibacterial effects
were not reduced even by mixing a latex binder at 0.3 wt%. Further, the fiber assembled structure of the papers was
observed by optical and scanning electron microscopes to be a multi-layered structure by stacking with a thin layer of
pulps including the grounded tealeaves. These findings suggest that the tealeaves-containing papers with the unique
layered structure can be a functional material for environmental friendly and sanitary usage.
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Fig. 1 Different kinds of tea leaves.
Table 1 Sampling conditions of wasted tea leaves.
Tea seed Brand Tealeaves Water Time Temp.
(Maker) (g) (2)  (min.) (°C)
QGreen tea (Sencha) “0i Ocha ” /Japan Origin 400 4.0 30 70
(ITO EN, LTD.)
Oo]ong tea “Chugoku-Meichakan * Tie quan yin cha” / China Origin 400 4.0 30 90
(Nihon-cha Hanbai K.K.)
Black tea “Kokumiaru-Kocha” /India and Sri Lanka Origin 400 4.0 30 90
(Mitsui Norin Co., Ltd.)
Hoji-cha “Ryokuka-Hyakusen * Hoji-Cha” /Japan and China Origin 300 3.0 30 90
(Nihon-cha Hanbai K.K.)
Pu-Erh tea “Pu-Erh tea ” /Indian Origin 250 2.5 30 90
(TENJIN SEICHA)
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Fig. 3 The petri dish (100mm diameter) used in this
study.
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Fig. 4 Optical microscope images of wasted Green tea
leaves (Wasted tea leaves are ground by the
mass-colloider) : (a) Parts of mesophyll; (b)
Parts of vascular bundle ; The area with broken
line shows spiral vessel.
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Fig. 5 Scanning electron micrographs of wasted Green
tea leaves (Wasted tea leaves are ground by the
mass-colloider). Acceleration Voltage : 20kV
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Fig. 6 Scanning electron micrographs of papers containing 60wt% of wasted tea
leaves. Acceleration Voltage : 20kV
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Table 2 Papers containing wasted tea leaves for differrent kinds of tea.

Green tea Oolong tea

Black tea

Hoji-Cha Pu-Erh tea

0 wt%

20 wt%

40 wt%

60 wt%
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Fig. 9 Bursting index of papers containing wasted tea
leaves. (Temperature : 23°C, Relative humidity
1 50%)

(Size of samples : 4x5cm)
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+ Binder (0.30wt%)

Fig. 10 The antibacterial properties of Papers
containing wasted tea leaves for
Staphylococcus aureus.
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Table 3
Staphylococcus aureus.

The antibacterial properties of Papers containing wasted tea leaves for

. Antibacterial erties
W?::]istea Binder Incubation _ prop
Sample Kindsoftea . .  content fime Viable Bacteriostatic  Bactericidal
(wt%o) (Hr) bacteria LogC activi activi
(wt%) (CFUml) ty ty
Initial — — — 0 L0x10° 5 — —
60 — 18 3.28x10° 652 171 1.52
P Green tea
apers 60 0.30 18 536x10°  6.73 149 173
contampng T TR
wasted tea 60 18 ND
leaves - - - -
Black tea
60 0.30 18 ND — — —
Ref) _ 8 — —
Pulp sheet Q 0.30 18 1.64x10 8.22
* Not detected (<440)
HOBENMNZPE > THBABEI MK T LWz 202k WIZ, KR D X 60wt%BL &MU LT, RO

6, M X IZE W T3 FISHHEIRTH 27590 7D
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DHETHD LA D.
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By L 2 R AR D & v, 2L i LT
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N
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