BRI e H 34:125-134 (2015)
Taiwan Tea Research Bulletin 34: 125-134 (2015) 125

FasAT AfARELFY

BERET BT ZIROT ZF Y EapLt o S2ER°

m =

ARG DU Sy RN B AU (PLA) ~ BCEEls (PHA) ~ BT g T —iF (PBS) - ¥
CUARE (PCL) ZE&AH - R0 20 ~ 25 ~ 30%HYZSE » 20%H 2 Ke 25% ks » (REARIGRE « 1E
e3R8 ~ G P BB EE /S (B mT T TRYEC 77 BiE U - IRIZSE RS iR M » BLR e R &Ry
PR A&y 30% - BUpk /HE BB & BT AR B & B vl s R BB i h B & B AT - KB
REH  AEECHEESmBRET  EhESeERESBEE SR NEE  EAER TR
20%%5y AR HLE R o R REIERE I N o A5/ ME T 0 NI 20055 AR - #EZR T
BRI SR TR BME PR BN R E R H AR - HA R R TR e B A AR
EAEEE RS TR0 30% AR - 718 hind B A RBEEN = N A R - R0y
INIIZS AR » 55— ZCRINEs - AR S B S IR - RS BV AHERES - 25E
HRTERS RS - MRE - IRERREIARERE AR  [EABEACENINELEIE b sy inrviEs: - 5
GER IR A INIZSEN HEAEFE LS E7 B NEEIME SR B AR ERE e
] MR EE 3-4 K - (FRBEEAT R BIEE A L35 - R EERET > iR E Y
GETRES > BEEE/ UM A REAYIEREE T2 o £CHE 180 RVENER » IRIIESE RIS U o 2 FET AT DL fi#
ST o HANIFRAE AR  FUESEORIVRIE T R BB e E S M EM O A EAMNE T » K2k
e FR4ERE SR R E i > BRI A R A BE A R P AR NI i - $2 e e (EL DR D B ER & g -
BRSRT 208 - IR - U

Al B

R AA A R Ry RV H AT S W st A S R SR A AR T B S
HY BB R B A B P PR X R T o (EL A FR YR S 5 B (o P ERIRIL - i S B ASm BR A TT

THREZEGICEL RGIHEIRE - &8 P& -
THbREZ B REN RSG5 BERA - &8 i -
TEREEZ RGN RS BIURER - 278  PE -
EIVEARERAIRAE HxREH - 58 7Tk -
THEEZ B GREN R It aHRE - 58 BkE -
 TBIRREZEERENRY VI EGRE - &8 HEE -
HEEREE -

*o gk whE



126 EETCEYE R 55 3411 (2015)

o BREEGNER G EEAHRE A LT NEANGRL  SRlUEEYHEHEMNE - 58F
EREE—EAT AL DNH AT > HEURSRERRRE  SFEON=8 W B4 TRE
HIZRTE > RN T R E A A B IS R AT A - A — A H HERE B SRR B i S (R HERE
R ATRRAREEEE - RIS ESATRT - S a8 - LIRS sEE RN ZIEEY) -
HATE A M AZCESFEA - HAERBAT AR AR > KRR AT HY
FREBCHEAN I SEAAE B A AR s ER VAR B > R o Ry B B EE A T - P o BB B e
MHBIEM EATZHE » ZLATOREN) - BB - AR - BRSSO T ZRAMEER
JFRBOR SN — AR 2 Rk > AR Z IR ~ e - Ul B  REEZIMEE - B
B EA LY R R E R BRI S IE - (BERE RS R » 495K —IEREHY 2-10
BELAE » AR BERORES S AV RN - ST E EAVIERE - TEEY R iR R - AE
B AR SRR v EREE A L eI ASERC % - (SRR i ] DLSHE R RIS

MRS A

— ~ FBS
1. BJEES > 5508 F S R ~ BotE K& L5%LAT) FiffEs (300mesh) 1% » BELR[E A] 4y
fige B B ficEbg 20 ~ 25 ~ 30 ~ B5UIRIE S 1% - HIEH G IR Z HhIsReE ~ IE%E - BB

BRI G 2 U7 R r] Sy PR BEEL G BUEk 128 A% > LUK 25%I808 il By S IR4H -
2. FER B AR TR R 1% 2 AT 08 - 55k oK B BRI B E AR h 2 FEE R - thit

I E 88 E T THRHZ 1% 105 TR P TR AR ) R d g o
3. Al EELIRE AL, (PLA)  BRCEGelE (PHA) T & T —f% (PBS)- CAls (PCL)

LB T o M R RRER T - DUTR DU s A B B (0B R -

- wEBTA:

A] S EEIEEL 5 LU 20 ~ 25 ~ 30%55E  20% 55 R EE 0 25% Bk i B B E o DA
BWUEERET - BN EES > SEEE=E » EERR > 2@ (CRD) &g
et EHERCH 9 [HEE - £ 5 m&E R R RIS 2 7O DUERE ~ $8A £ R B AR
EAN SRR - BRGEEMELET (CRD) EGGT > 5 EHE - SR B HEINE R FFE - 57
& EA R ET - /1B [ FA7EE KLASMANN JEfE £ °

~ MORES AT
1 BRI BB RESEER:

BHsER%R 27 BB RSN TR R o FF 049 BEERE N TEE T > FIIA
10mL B - SREE > BFEEE 0 DL 100°C N2 - FEREEAERIRES - DU 20-30 SysETt
i 50°C Z BRFEINEAZE 350°C » 4EfF 350°C M FE hIZA 2 [E iS4y i AR IR AR & > A
2mL30% 2 S L@ iR (KIF5 20 438E) - KBS - AIEEDER A 285 Bk > B e
BRI DEFEBETKE 2 ISR - B fRts 2 50ml E &N - E& % 50ml
SREYE - BEE BT R TR BE - 88 85 - BERER - 85 8 B - GRS
EEBEOR -

2. FBERF BB 2 BB R e e

S S AR EILLEIZEE RS S A RIS E ROt h & fEES

BrIER > RIEYI IR E i 2 FERS T T A I T 53T (55 > 2000) » FRULT% 53 AT HE B

[1]



4
mt

TESBIA] R 2 SR 127

FEHIRAH 7 BEERE L B 0.4 SUfR BN AR E T > FIIA 10 ML RIRBOE &9 4 © FFEH
& EHLSERR > B fE oM LRE A SomL EET - iEE Y - FFIA ICP-OES
ItfAcEE T 2~ 8 85 EETERGR -
3. FRIB R R
SHEREEE R RRIIEIE - AR A IR - AR ERORE o R
PR eas R - BEEEa nl REAVIR B 550 - B BR Y 0 ~ 60 K 180 SRikfiy iz H + 398 o
AEP 2R - EE R EFOREN W - 50 - B2 FFEEE DI E RS -

V0~ gt 5 A S TR T Z 8% - F SAS (statistical analysis system) &iatificiEf T5 RE T

i/ N Z= L (Fisher’s least significant difference) 4347 » B HHR/KAE By 59 o
GE SR EEET

- BUEREE RR

S L U T SRS B 14 FlR » ZOBWIAUKRE 12.00% » KEERYAESIE
B + 49T 100mesh (0.149mm) » £ /K AT 1.02% - Z/KRIBEN » BIaT SRR A
SRS+ DR RACBINS - SKRIEE LSBT - MR LU ]S - FOE AT
ELBIBCHSAR - EF B R LU B ISR » ik ASTM638 IbE » LT SR A
BEJ7 o HHEC Y (Young’s Modulus) 2 AE(#%  HL3 3 FIERRGAT B 2 MBER B0 CRR P h
(PP) — 1500Mpa / ¥ _HEE 2 —fis (PET) — 2200Mpa /Z# 2% (PS) — 3150Mpa) HkEEH
BRI 6 (ECTEITER (B  AKGEERMELGIRE 20% - 25% - 30% » SRAILL
[l 35%0F » BHEITERIR R ST 2 I - —JTHIER - HEORIECS - Jon AR
DA » R - B B T EL G TR » B BRI LA 30% Kl -

TEBROBRE PRI B S AR - DRI TR THES - SR 2092 A L 257K 49 1.5% -
ST 259 AR & /KT 2.5% » FRAT 0% BRI 2 /K4 13% » o B R ESSUS IR G
- HEIREL] - ZOBELEIBRET - BISEEE S OAHEEE » DIEERHE K VIR Eg
MRS BRI T RS R 2 A - IRASE R R - SRR IR
IS ETR AR R AT AETIIT - HIEETRIG - Iy e EATs ROV EIR AR FE95 R UKD
)L TR s 30% - — R URIBUIE 96 FLIHEES » HPHERE By 0.7mm » FAJS R & T 5B
BEH7 ELAB G 0 ~ (MR BT (5 IS AT TTAE R - A ZOHM B R S 1

0.8mm -



128 EETCEYE R 55 3411 (2015)

T~ BECTUUIBRRE ~ MR KAy A E

Table | Tensile strength, elongation, and Young’s Model in different formula

i SYaRR%ii AR RIofEERE ORAE R DUIBRE R IR

A B
(%) (%) %) ()  (MPa) (%) (MPa)
Z58 20% 35 45 20 0 27 6.4 1517
%y 20% 35 45 0 20 23 3.0 1639
Z98 25% (1) 35 40 25 0 18 1.6 1629
Zf 25% (2) 40 35 25 0 30 2.6 2192
Z% 30% (1) 35 35 30 0 23 1.8 1904
Z98 30% (2) 40 30 30 0 28 1.9 2306
BEE (PP) - - - - 33 700 1500
TR %
7 E (PET) - - - 85 4.0 2200
PR ZSH
*S) - - - - 40 2.0 3150
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Table 2 Standard for heavy metal content from degradable plastic products in each state

JLR ¥ £l E i i K o $H il i #

Bi% (mg/kg)

HA 150 375 25 05 50 05 50 1 075 35 100
g 100 23 15 03 30 03 30 - - - -
FEE 1400 750 210 17 150 85 - - 50 205 -

=% 100 23 15 0.3 8.5 0.3 30 - - 3.5 -




r"= KA

BUX

fiz FL A T R PR Ry L
Table 3 Change of elements from plug produced with tea dreg and tea powder for different seedling
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treatments
o8 0 5 B O 8 0 8 W 8 &
[SAVAN: =1
(%) (mg/kg)
F—R B A 02b 20b 33c 79c 2c¢ 9c 26d 1c 6.9a nd 3.la 0.1b 6c
BHE&R B B 06b 33b 25c 121c 7c 7c 24d 1c 54a nd 23a nd ldc
Z5% 20% 5.3a 245a 263b 1286b 627b 47b 366b 74b 7.4a nd 3.1a 0.3ab 509a
ZK8 25% 6.2a 302a 236b 1681a 674b 43b 444b 97ab 3.6a nd 1.2b 0.4a 619a
Z5% 30% 7.5a 365a 377b 1903a 933a 66a 525a 126a 4.4a nd 1.6b 0.5a 734a
75k 20%  5.1a 282a 673a 912b 702b 37b 68c 70b 1.0b nd 0.4c 0.2b 154b
B WA 03b 44b 27c 244c 3¢ 13b 44c 3¢ 6.0a nd 28b 0.1b 37c
BH4EHE B 04b 40b 25c 189c 5c 22b 24c 1c 2.8b nd 23b nd 24c
754 20% 5.8a 268a 204b 1569a 806a 64a 36la 63b 0.9c nd 0.4c 0.4a 52la
5 25% 6.3a 31la 227b 1822a 640b 47a 429a 90a 22b nd 09c nd 613a
754 30% 7.1a 36la 332a 1916a 621b 69a 502a 115a 6.5a nd 2.8b 0.5a 695a
75k 20%  5.1a 289a 376a 1095a 499b 34a 94b 59b 7.3a nd 4.7a 0.2b 155b
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Table 4 Contents of medium nutrients and elements in each treatment

% 34 H#A (2015)

o o8 W 85 B W B S 88 R 8| 8

(%) (mg/kg)
F—X E A 5.7a 1749a 375a 9204a 243a 868a 720a 30a 21.7a nd 6.7a 2.la 677a
BHmsEHE B B 5.7 a 1940a 386a 9258a 195b 855a 643a 29a 15.1a nd 4.5b 2.3a 676a
& 20% 5.7a 1927a 418a 9651a 201b 849a 617a 34a 14.4a nd 3.5b 2.3a 679
Z 25% 5.6a 1803a 353a 8889a 241a 780a 626a 33a 16.8a nd 5.2b 2.2a 668a
Z% 30% 5.9a 1878a 342a 8654a 290a 795a 674a 34a 13.0a nd 3.6b 2.1a 690a
Z5fy 20% 5.7 a 1718a 394a 8998a 24la 798a 749a 36a 16.8a nd 4.4b 2.3a 722a
E A 5.1a 1810a 353a 8717a 239b 718a 808a 32a 9.1b nd 2.0a 2.0a 824b
BHsEHE B B 6.2a 1940a 355a 9592a 206b 721a 794a 3la 14.0a nd 3.1a 2.la 777b
7574 20% 5.4a 1662a 309a 8201a 165b 607b 614b 28a 14.0a nd 3.9a 2.0a 779
Z54 25% 5.8a 1753a 338a 9294a 187b 744a 649b 29a 12.8a nd 2.7a 1.2a 655b
Z% 30% 5.2a 178la 339a 8745a 322a 653a 700b 31la 10.4b nd 2.4a 1l.la 913a
Z5fy 20% 5.6a 1927a 352a 9500a 191b 754a 744b 34a 13.0a nd 2.7a 2.3a 791b

5 BTSSR E B RO SR KR -
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Table 5 Contents of plant nutrients and elements in each treatment
EA = 5 B woOB s 88 RO OR #h #m
tEAS

(%) (mg/kg)
B EA 6.0a 3320a 7578c 5196b 1169a 2387a 4la 39b 3.4b nd 1l.1a 0.la 37a
BEEsSHE B 6.8a 3142a 12416a 6328a 937b 2246a 3la 30b 0.2c nd nd 0.2a 37a
545 20% 6.4a 3007a 11938a 5847a 1046b 2011a 46a 63a 6.0b nd 2.4a 0.la 39a
757 25%  6.2a 3080a 9852b 5107b 1023b 2327a 46a 54a 5.2b nd 1.9a 0.la 33a
Z57% 30%  6.3a 3094a 11873a 5319b 1092b 1999a 64a 49a 3.0b nd 1.8a 0.la 29a
50y 20% 6.9a 2741a 12224a 5420b 616c 1596b 58a 58a 8.9a nd 2.0a 0.3a 32a
E B A 7.2a 368la 12789c 6006c 1990b 5797a 44a 35b 2.9a nd 2.3b 0.1a 34a
BEEsSHE B 7.2a 3490a 10432c 6231b 1892b 3875b 43a 35b 3.3a nd 3.la 0.l1a 3la
545 20% 7.8a 3019a 23592a 6219b 2840a 2756¢ 57a 48a 5.8a nd 3.7a 0.2a 34a
545 25% 7.2a 3177a19018b 5616c 2380a 3314c 45a 41b 3.0a nd 1.9b nd 34a
Z5% 30% 7.9a 3301a 20856b 6691a 2686a 2921c 3la 44a nd nd nd 0.la 27a
Z5ky 20%  7.2a 3321a 20097b 6308b 1873b 4107b 30a 46a 0.6b nd 0.3c 0.1a 30a
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Table 6 Growth of Fushan lettuce in each treatment

Ho BEORE g e

(cm) (cm) (9) (9)
F—X ek A 3.4a 9.5a 0.06a 0.04a
BH&E R itk B 3.6a 9.8a 0.07a 0.03a
Z5 20% 4.2a 10.4a 0.05a 0.05a
58 25% 3.9a 9.8a 0.06a 0.03a
7585 30% 4.7a 10.3a 0.07a 0.05a
Fky 20% 4.4a 11.2a 0.07a 0.06a
FX ek A 3.6a 10.2a 0.06a 0.06a
B itk B 4.2a 10.4a 0.07a 0.07a
Z5 20% 4.5a 9.9a 0.08a 0.06a
257 25% 4.1a 10.5a 0.08a 0.07a
ZK 30% 4.8a 10.3a 0.09a 0.07a
Zoky 20% 4.6a 10.6a 0.09a 0.09a
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Table 7 Degradation of plug buried in soil, compost, and green house for different days

SR P Rt HERE o
FRRCRE ]

60 180 0 60 180 0 60 180
x)
JUREE (9) (9) ©)
e (20%) 1481 1400 1345 1489 1275 680 1470 1416 1427
e (25%) 146.6 1372 1327 1472 1373 748 1474 1423 1451
83 (20%) 1333 975 00 1351 913 50 1345 1297 1295
ZE (20%) 1332 1044 0.0 1336 991 39 1337 1281 1299
8 (25%) 1305 11563 28 1306 1081 82 1299 1245 1259
ZE (30%) 1416 1181 78 1423 1078 6.0 1426 1363 1349
AR
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Study of Tea Dregs Add to Degradable Plastics for
Plug Manufacturing

Yen-Shuo Su'  Shih-Kai Lo?  Chiou-Fang Liu* Chien-Ju Liu*"
Shun-Hong Wang*  Chui-Fong Chiu®>  Hsien-Tsung Tsai’

Summary

We use biodegradable polyesters include polylactic acid (PLA), polyhydroxyalkanoates (PHA),
polybutylene succinate (PBS), polycaprolactone (PCL) and other materials, add tea dregs 20%, 25%, 30%,
20% tea powder and 25% starch, according to their tensile strength, elongation, Young's modulus, to
select formulations to manufacture six plugs. Due to the physical characteristics of tea dregs and tea
powder, the mixing ratio depends on the upper limit of 30% with the polyester. The heavy metal content
analysis of plug has not yet exceeded the heavy metal content standards of States biodegradable plastic
products. After two nurseries, the nutrient content of different formulations and heavy metal content of
plug were not significant. The potassium and phosphorus content have decreased over time in the
treatment with 20% tea powder. In media terms, although the content of phosphorus and potassium in
plugs decreased in the treatment with 20% tea powder, but the phosphorus and potassium content of
medium were not higher than other treatments. There are no significant differences in the content of each
element among the other treatments, only the aluminum content of the medium in the treatment with 30%
tea dreg is significant higher than other treatments for the second harvest. The potassium content of the
medium in the treatment with tea dreg is higher than control check for the second harvest, the trend of
phosphorus content is also same. The plugs added with tea dregs are more fragile, but do not affect the
operation, they could be reused up to 3-4 times. We imitate the possible handling ways those farmers
aimed at abandoned plug at the end of the nursery. Plugs added with tea dregs and tea powders after use
are buried in soil, compost and placed in a greenhouse, then they almost completely degraded after 180
days. The results show that biodegradable plastics added with tea dregs and tea powders and production
of seedling materials have application potential. Related products should develop continuously, use
effectively by products produced in tea production, increase production value and decrease the burden on
the environment in the future.

Key words: Tea dreg, Degradable plastics, Plug
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