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ABSTRACT

This study to assess the effects of light quality on 6 variety rice
seedlings of Oryza sativa Linn. for developing green tea product. As well as
investigate the percent germination for consistency of rice seedling per area.
3 white seed cultivars, RD10, Thai Pathumthani Fragrant, Khao Dawk Mali 105 and
3 red seed cultivars, RD69, Black Jasmin Rice and Black Gluten Rice.
Were used, 14 days after germination. The methods of green tea processing were
studied in order to find out the most suitable way to produce green tea product under
lisht quality control. The results showed that green tea products from all 6 rice
cultivars were almost similar in term of valuable chemical content. Khao Dawk Mali
105 has shown the greatest aroma taste and B—glucan content (2.7 ¢.100 ¢ ) under
red light condition, being significant different (2.633+0.12 ¢.100 ¢'). The health effects
contents such as caffeine and tannins were lower than those of other
cultivars with the value of 71.52+0.0 mg.100 ml™ and 0.201+0.33 mg.kg ! respectively.
From these results, Khao Dawk Mali 105 was selected to be the most satisfying as
the way to market and product. 201 persons, Including students, Government officials,
Businessmen, Housewives and Private entrepreneurs were selected to

judge Rice Tea Product Satisfaction Test, 55.7 percent with daily-drinks.



The results have shown that the satisfactory rate in safe and useful of products
(4.48+0.68). The score 4.51+0.72 liked the smell as the most prominent features.

(4.12+0.79 and 4.05+0.89, respectively). With a unique packaging it could achieve a
market product value of 3.81+0.72.

Keyword : Rice leaf tea. Artificial light. Marketing.
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=

raslsiadilussndnginvegluiiy dvaneviia 1wy raslsilad o Aaslsilad T 34
AaudRlunsasemsivelviivaunsaayiulale nwueglu raslsnanas G Aaslsilad
= Y oo ¢ A =~ [ av v VY @ o H [ L4
fnthdueseivselasunduiasilasuiniiduasermsdimnnuds wasiina @,
2551) Faelisenieuyedanainudssiiinueduzisdiv eseniitdnuy LRudwIu uay
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a av A o a

9AdeMhyAu wasnQdu deszimusinueaslsiladie wasd wuiimIul
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AaBlsHad 27.93 uay 24.75 audfu (fou, 2551)
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a a a A
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U Fandiudannseazanslalu Faseneuyedliasnseaidandudladdndudes

SUUsEMIuem1sNTa1sIen N U1y 1e99n3Inn 8T Uselevdng1an1efeani1s luanuwy

[y a

suasenfiduiu wazangiul Wuansdueyyadase Hieade uazsnwaninvesneaa

Y 9
(% a

W Preingesnwin Faelinisluaiouvedaing Wudu (@nsde, 2010)

1.1.3 wengiau (Beta-glucan)
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9 Y
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d' [ a dy 1 1 d' £y < 2
wotssiulsnfnoantolianieg wazdisluiesssanszaulaaamesea Wuaisniu



11
oyyadasy Jaudnguaniuselovniifninansdun Afe arwausalumsieiu uastide
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(Nuadn azAne, 2551)

1.1.4 WUsAu (Protein)

aea o {J I a ada =~ ¢
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s
a

aadiTin Wuluanaswialvg Yszneusmemhedesfansnoziludeunaiu (Hashdnd uaz

e

L2 L3
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1 d‘ a U 1 d‘d L4 vV a al f-ﬂ' 1 LY 1
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o € 1% o a ¢ a ¢ | a a a ada
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1.1.5 Wmulu (Tannin)
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'
aaa o =
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1.1.6 AnWBY (Caffein)
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9
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v g v X A ) =
Wuginldugnluiiunuseimelveiuivainvatgunnd1aiuly BaAnduainnis

3
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a o [
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- 47Uvus1H 1 ¥38 Thai Pathumthani Fragrant (TPFR)
- §1Inenugd105 (KDM105)

2. anefuganda 3 Wug
- iU (RD69)
- yiouila Black Jasmine Rice (BJR)

- witlem Black Gluten Rice (BGR)



1.3.1

15

g 4 =3 g
Anenuguanlaild

97191210 (RD10)

v

frunidern10 Wudndldsunsuiuuaiusiuunlaeniserudsddanseu i
dinnundsnuuangioduinimdszmdlne Jsusnizulfinisugamaassain
anniinanesdnuiau aeialuazugnfuluiiufiniamiensuuy wazaia
nziueoniReunile LLazU%Lamiume%aUsswnuﬁﬁmamugmzﬁwaaﬁ’]
dnwuzinly
1. Sutrwdeitlilsetaauas gnléiaund uasuiuse

'
=

2. fonaiufeausyana 130 Ju

£
% LY =

3. HanAuLie dvesafude ity wagluAsut1ININg

Y a
Van
<@ a [ 1 v a a a
1. L@Ja@ﬂ’nﬁﬁl’ﬂmiﬁﬂﬂqﬁl IWNﬁNaﬁﬂﬂﬁﬂqmw@g
v Y va & A = ] | |
2. ﬁqll']iﬁv!\ﬂﬂll LLain‘innulmm ?‘]Imcﬂ']‘wL@Ja@LN@nﬁﬁJﬂﬁqﬂJquaﬁwﬂi U1
Fulsenu

[y [ [ =

(701 6) Wwant1INv10 (M wlaetn3ve FATm Sauud)

999119
1. a1AUIAINUDBUALGNY
2. anuaunsalunsiumulsalulyel wazwuastios

(aAS warAy, 2552)



16

U1Uvusnll 1 (Thai Pathumthani Fragrant), TPFR

- a 4

11Unusill ieiidnvellasuniuinuinindvenunuiilesaniing

% (3 1

wou UseTRanenuglasunisnauiugsenineanenug BKNAG-18-3-2 (Wugw) fuane

]

= fa o

Wug PTT8506-86-3-2-1 NAudidednunusiil anvazwandnazadieiudninen

Y

e v

Wgd105 Warueanuantasianumilediyy wagven duuvgniuluiunnia
naNLaULUIATAUTENIU

Snwauziniy

—_

- uthadnldlsedasuas anunsaugnlanaend
< = [y

2. 91giuNeIUszany 105-125 Ju

3. NTNDAINTY MAUTAT IV

4. wuiiiUSinaeiilagogi 15-19%

G
1. AUNULSA LAZRUAIUNTRA LA
2 v o oA o
2. wiantafianumenyaiiieinume
(v} <@ % [y} a
3. ANYEANNNLAAAA1EAUADNULE105
49371

1. Anuanansalunsiumulsaluin uagimdedndulates
2. Tumsugntiangiiugilladesnissinlulasiauinn eedlilude

ilulsinasglulasiaunangay Gws, 2543)



17

3) 91InenuLd 105 (KDM105)

LYY

d1nenuzd 105 wielisenfnuiniu d1inenuzd 105 WWufi§dnduseis

nAn9rn9untulsemaing faduaieiusininideidesed1au1niniensudvnnig

3

WNUATIANAY LasHau wazUszauntdsaneseaulan G991nonuza 105 AU

1%
o [

Juiudiudiomesiminazdans lalnsihunvgnveaey $1u3u 199 539 wasna

3

#ildife draneiugiulesisdl 105 tufianuiiewainningedy 9 fe Weliuie?

wée wavihumetiy Induiivey wazwdnseuuuin anuuiladnisusuusaiug

q

(%

WUIAVBUNTUAUNENTENIYINIT wazidufinnvesteansiudinnenizd 105 lag

—2

(% [

funfmzauwnnIsUgndaeiusilawn Nukauniengiueanideunie ae

NaN WazNIALLERDUAN

anwauziill
& v Y aa "
Liluthadnianulasoriauas
2. Undudazdanludiauanggaauiuggyuig
3. NeYNAANAWTEUY 140-150 LWURLAT AILLINTIIY

< 14 = a = ¥ < a
4. lanUIUaRNTRINBNULA 105 ITUANWULNUIDU LUARYIILIE?

wazdanng

e
©)
ho))}

1. Lﬁaﬂwmﬂszﬂaummsmqﬂ wiatasiinduiiviensnn wazdl
ANNgaULNYILlSuUTENY

2. fudnilrunuseanmAuiady wasiusen Snadmundlan
3. wantvsiinuladioniumstng wazuindie

1. \lesnaaantAninanudsnduiideinisvesman uazilsan

=
VYN



18

8911n
I3 U [ =l @ I
1. L‘U‘L!Iiﬂlﬂx‘i’]&l VLllf“]E]’EJ?«IF"‘]’J’HJLL"(NLLN?/I‘LW]’TLJ{F]E]I’if“] YREAIGN

2. futninueau kazaudy Glansal, u.U.4.)

[

1.3.2 anewuduaanid 3 wu

oo,

1) Tviufiuguwn (RD69)

a

Fraviufinguumdudnnauiugsznindginenuzd105 Auddded
A 4 @ fa o Y [ [ 1

nenNLALlANTIE RUILaN LA Lﬁumammm@um%mmmLLW WNAINVBULLN

q ]

1%

& A | 1 a & Ada o & A
wunugnandlvgjugnusnaiiunfiiungauseniu wazaunsavanianaeanst Wems

Y

@ A

gnudaidundlandedviuiiy danuvey wazinSuusemu
dnwuzinly
1. Wuthudldhdesisuas evgiuifessau 135 u
2. @uAeut1de ludldendy

3. fiUSinueilaani Ussana 12.63%

e
©)
ho))}

1. AUAMYNGNER kaznen A TUSinaasinueuadasyas

2. AQAMNEAVEIAUTUUTEN UG

1. prsdanivivinaanudasgndraiugeu

2. Aputnseaumanalsalulugl



19

2) 91meuila (Black Jasmine Rice) BJR
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3) IMwmteIn (Black Gluten Rice), BGR
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1) ains) @madvdTmun (2546) Anwi3ee NMsHRINERTMILATERNIINTII98N

Auslandulngdunandadosas 51, Ynenenfisuusinanniigniosas 44 9381 21-30

1 a Y

U wazngunisseaunsfinyivesiegsdulugeglessaudsanns Sevay 50 nan1sAnw

wuiguslaalimzuuunnuveulunudnvuzegluszdureuiantesiiveuuiunans wasd
nMsgRNsURLTUINNSasay 70.9 Ty 87.5 Wens1uINansueATeRNant9endu

wasvedlusiu Inndudl wazd2 annuasenanuandbiviuinisldlaluguameesuslnai

1
= « 1

yhnsfine Snitdludiunsdnduladedelirnfenay 82.5 Swandlifufsnnnudululaly
nsrdniiiesmiigluswian wisinsdesinisinummssensuresiuilnaluuimniun
Jusioly

2) #W5UB Twasuiistiui (2555) Anwnides waAnssuduslanedeshurideluwauiay
nsamLTIuAS wuAAlunsdenteriasiueiden 3-a aSwiedunni Bvetiuiniande
1083 Tudutladvdulszaunisnaiaseninidenteiniesiurndeaninsmegluseduiiunn
Tnedumnuddgmenisduasunisnaindususuusn Wesmniinsusssduiusausi
wardinislidnnsfidiusn domsdmineinisdmingldie uashisdeduilan dudil
vInan uagnsnzaniulsgleviiguilanldsu uaznan fualifinuudanlvalls
o3305aluNSAN AN

3) nawan gangans uavan (2551) Anwaiies MeAde uaziamNanSusivIdean
fugeudnven wuimsassdnyidnnduseudnven tse1gvesndfimnganuiiniin

(%
[

wAnduogludig 14-21 nesuisfanunsondaduridenldifiandenisdadel wiooud
oyl 80 sswaldea lurdilseziaiTeounn fndudiven uasiisarmdnios uslsifisa
w1 nNMveaedlagldaneiiugnenugd105, Unusiill waganauns wuindninenusd105 i
nAuesnfign warliuSinauansiniudnui 4.42-6.60 fadniusio 100 n3u Aaslsilad

WUTl 7.68-8.69 dadnIusia 100 NIU wagiuANguALNUN 4.01-4.16 fadniuse 100 niu
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0) FoaSuns auns wasamy (2561) Anwises NsAnwAuausatunsiluansanu

AUUADATEVIYUTLININAUBIUTI NUTIIINNITANYIAUBOUT IV 3 aeiughanen

9

a

Uzd105 wileaflvgy uazvieuia NiuNTTHITNTOUMERMNYE 65 BerwaLded U1 180

a1 a ] =

Y19 NUINNBNNLA 105 ANIUNITeUTUSUNUN LA ANANLALINTIdnAe 151.03 Jaansuse

q

100 n3u wazdanuiinisfinwraufianelavegusinaludiud ndu sauid wazaiula

Austaalviazuuuauianelasgluseduiiun



LK)

4 ad a o
QUﬂim LA I9N137998

Tumsnaasaliliinisugndime 6 aneiug lussduriesdjuinisnelivasiiend
917 dazduas Ineidanagiugininsginisinaasaadsslovd wagsiiofnyinis

WigAule Weldnan1sfinwuSunaaisauyselovuididguaidaiungnisdadon wag

o

[

hanuaadurlutinluasussly Tnedlsieazduntunauy kaydisn1sIaeaal

o

749 aunsal 1ASaila uaza1sLAll

o/

¥ein)
(n) wiaduu 6 aneiug viedld waslilidedsas 3 aesiug
- gviawanlifdlann areiugaenuzd105 (KDM105),
anesfuguyusnill (TPFR) uaganeyiug nu10 (RD10)
- diawandlaloun anewuginaveuda (BIR),
anesiugdnaviuiinyuun (RD69) uazaneviuginmilead (BGR)
(%) AiumBUN3e

(M) Unau

gunsal

(n) Yaquan aawngnaImIuRE iU YU 30x60x3.5 LWURILAT 31U 12 01
(2) viapalwl LED waedvnd uazdias auianiaall 18 In6 Snuiueeneas 6 naen
() gagvdmsuiuludn

(31) lelus39in

(©) Senwanainla vuaan

(3) n3zUBNdnth

(@) N33lns

() Fueane

() FAAgUTIuLes



(&) eUTTVVUATS N

(6y) FOINANARNUTIYEIY

(1) Founszawriniaudmadmiuusgn
() ahninesdmsunlzussysg

&) nthauan dmsusen

() NFLA1BNTD

() aDANARDY

(2w) vIngUBNN

(n) UnLnes

(7) TouAUaIs

() Un

\ASasile

(n) w3eagouansoulyiii

(1) wdpeddinseviimiin neafe 2 fumis
(@) m’%"aﬁﬂmmsaﬂﬂﬁul,m (Spectro photometer)
(a1) nsengliihdmiudiludng 50 esmiwaded
(1) wdeadunaldl dmsudumn

(3) w3oetlumies

() ndewinggUlnsdnviilens

(%) 1ATRIRAANTURIMT UTuguunilla

GREIGEY

(n) Sodium chloride
(1) lodine

(A) Hydrogen chloride
(21) Ethanol

(4) acetone

(3) Folin-Denis'reagent

a2



a3

() Ascobic acid (Vitamin C)

(1) Sodium hydroxide

(%) Sodium sulfate

(1) Tannic acid

(sy) Caffeine acid

(§) 1-propanal

(9)) Reagent (Solutions A, B uag C)

() Sodium Carbonate

/N3
1. nM3Ugnd1a

1.1 P1INAFUAINUGIDN

1 v v

losumnuewasizianaudIfedIvnustd Sminunusill waznqudndin

9

' (%
ca ¥ U oA

gy Jawinglavie Tunsatdvayuudadnaneiugisenis ianguiid was

9 9

F))]

aa

Li%d Tnanquild loun d1aveutsia trawmtlean wastaviviinguun wasngululid
1awA drunusndil 9190210 wazdinenugd105 dwdadnnaneiugnageuniy
son Tumanaass (Fanmd 4) wisesnidu 3 41 dudwiuwdaivenluusiayiu wie

14 lunsewasiinadaildlunisugnandn Tunisamuauarnuruiuiuvessiu

[y [ [

B 3R Shuwdl 18/5/2560)

AN 4 N1SNAADUANNIEN (N NTAedn?



aq

1.2 M3IANSLaTEYLAULe

vianiidnsvaaeunssenveamdnluyn q aewuginoud Tuung
nsvuunsUgndnluiesujuisnis
1.2.1 widsmadadi 6 anewug usisliluth 1 Au dewnsdususeudiluae
wnnd Tag 1 aneusie 2 0MANE MHURUNITNARBILUY RCBD (Hanmil 8)

1.2.2 Tdiuindunsdusuns 3 Alandu addunamnendiitowiounisugndnn (A

AW 5)

(Y av & o a

U SRUNE 25/8/2560)

a a a v a a
AINN 5 ﬂ']ﬁLGﬁUiJ@uclJ@Jﬂ (ﬂ"IWIWEJUﬂ'JG\]EJ IR

1.2.3 9anmsvnasinisnageuanmenyililinadadiuveudausazaienugiso
Idlunsugnuaneneiu Geneunmihiladnisveaeulgnraiensa ieusuiu
wminudamanzausenuiinisUgn Suhvinvesudaimvuigauegin 150 niu

[

IngnasnnsinaihntinudaildUgnveusazansiugidusail

1) 9131210 (RD10) Tdwmiinugn 192 nfy
2) U1unusiill (TPFR) Tdimiinugn 167 n3u
3) d1monurd105 (KOM105)  Tddwmdnugn 211 n3u
4) Gviuiuguun (RD69) Tdrhmiinugn 156 n3u
5) U1veuia (BJR) Tdhmiinugn 172 n3u

6) ruwileddn (BGR) Iduntindgn 211 niu



a5

1.2.4 Yrnudadnalseas wazkndglihaiannaneiug (e 6) wazidiluanslivu

) Ao a 1% ' v [ J v 6 W
%UQWQWQﬂLﬁiEﬁJI’J LLU\‘iﬂ'W]UQﬂ"U'TJ@@ﬂL‘Uu 2 UM Yaae 197 ¢ 1 FIUNUT ININ

vutulaglwasduns 1 90 waglasdund 1 e (e ni 7)

LY LY o

A# 6 NMszAusautluiemaass (nmlaetinide §Adnd Sauudl 25/8/2560)

AN 7 YanaaeInIsineiugaut I lurismnaenelalasEv wazkadund

LY & o a

MU SRUUN 25/8/2560)

LY

(nmilpetnide §@



a6

uuali A B C 1uanewusid el D E F iJuaneiuglifia
A fio 1vieuila D fio U1Unusil
B fio Uwnileas (Fura) E fi® 919110
C fip T1IvIUUYUUN F fie 41imenugd 105
yanmaesil 1 1uasdvn yavinaesil 2 THuasdung

RCBD

E2

.
H -

O -] O

14 days 14 days
D1 D1 D1 D2 D2 D2
B1 Bl Bl B2 B2 B2
v
F1 F1 F1 F2 F2 F2

AN 8 NTINNIANAFBILUY RCBD

1.2.5 madenlfmaianisliuas lunmsvasosmsugninndievhwludndldvhnmadiuiade
Fosnnslduas Tnonnsidenlduasdvn wazuasdunailelsouiiouquantfiveauasiiay
annsadefivarsngnuaiiidifylulugouresdn (euudi wazang, 2555) wielldniy
Inquszasdvesnidds Tnenisdenlduadunimeassszduriesujiinsdainimeans
Tnglduasdvny 250 pmol m? s wazueasduns 50 pmol m? s Tunisdandraduiian 14

Jupaen 24 9ILu9



a7

1.2.6 muANANTY Larsatilagn1s@minniy dune uazianisasyduls lagdn

ANNEYRIRUT1INNYG Tu (A9 9 n. uag v.)
1.2.7 wzndinleedalinasn 14 Yu (Fanwd 9 a.) usundanizaiulumileds

Wldnszuiunsnanydn

AW 9 (NUansIanTIne enewie 27/8/2560, (W)NTINAINNEIVBIRY dneiile 29/8/2560

way (M) Lanansiiulanannaeny 14 Ju aewlle 3/9/2560



a8

1.3 n1swdsunaninvtinluan

1.3.1 iufesluseuiony 14 Ju vimsdalaednlnmileds (nwdl 10 n waz)

1.3.2 Femnumidnaailavedutimnaneiug uazanduiinteya wasiUSeuiiiey

ANEDRA (NN 10 A)

WA 10 dewdle 8/9/2560 (niatutimilagdnmilede (dmvedludniigninesnin
(AT nanvasluiAeAsastmaden 3 Ak

Y v dl

v a a a LY 1 [ 1 = v a A
53EJ%G]uﬂ’ﬁW%WUWuﬂﬂiL’ﬂiﬂJ}W]UIm@WEJ' 14 U W'U’J’]L‘U‘L!GZI’J\WIGLU‘UEN?J’H SIRIE U Y!

arsngnualoguinian (13Wad wazame, 2558) dslvaulanazirluvesdilugianan

v a s

sana1aludnszurumsianndundaduennivsslosineguam yasums wasan, 2561)

A

Aevludnd wudlutneenidu 2 du Tnediuwsn 1u1Ins1einiesnlsenau wazdiuians

o a [
YWasLd U



[

1.3.3 Tuanaiuwsn drludnlvimsizdmdsunauanslusitn fadl

1UsAU (Protein)

Wulu (Tannin)

Aaslsflad 1o waz U (Chlorophyll a Waz b)
\uANgLAU (Beta glucan)

AU & (Vitamin C)

ALNDY (Caffeine)

49
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2. JunaunsIATsiasluesuuing

n15AsIgviteyaly taviin1maasuiiaivaning nsinens veufuRnig

ANYIANENSTVDI HYIYAARTATIITOVAAAT B38LAY 91ANS 60 U AREINYIAIENS

Y

o

UUINY1E8WILD TUT1NEIULSNT PRNSLUI LN BRSIIMN AT TSl lut19 9Tl

2.1 M53as1zRlUsAU 1ne?S Lowry’s Method (Lowry et al., 1951)

1%
CY o a

MUuTN 1 n5u LAY 0.1N NaOH astuTusiegne anduliaiy

'
Y

FIRIDYN

e

Sou 100°C aenililiduioungdvies ntuAnansusenau Sialaud

)

Usznaunae (Solutions A 2% Na,COs USu185 5ml.), (Solution B 1% CuSO,

U3u1ms 1 ml) waz (Solution C 2% Sodium potassium tartarate 1 ml.) asly

(%

Tudnag19iiald 20 wriilunie annduLiy folin 0.1 ml. welmaiy waghald

30 w1y tluTadimsaaniiuuesil 660 nm. WIBUAUAININTEIU

=

27 11 MTIATIERLUIAY (1) TumpunsanalusAY (1) @1sUsenau Reagent Solutions

LY av

AB and Q) (MwlaginId

1 =

b $ATa Shuwd 23/9/2560)
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2.2 Msaaszvmunuiu 1ne?5989 Broadhurst and Jones (Broadhurst and Jones,
1978) wissnsegslutnazinmedey deausavilalay
2.2.1 driednsludumudutuidn q un LarTPUNIUATUNTIIUIA 2
a a < % 1 = a Y a Y Y a o s
faduuns uaziiumegeliluviaiiu uastarlviatin Mumenszavesaiileuoss
wazsuld Tulogaanui
2.2.2 Myasansmunsgiu dueansazarsunsgiunsawnuiinidudy 100

[ a a a

JadnSusedns USu1ms 0, 0.5, 1, 2, 4, 6, 8 way 10 Haaans adbuvInindsuing

a a

UM 100 1adans 8 ¥9 hva1saraelwdu - wullda SeLaufd 5 1adanT hay

ansazarelafeumIsualundusa 10 Jadans warusuusunsidu 100 faddnsaae

' [ 7
[ (Y

thndu seiisly 30 wit thlufaAinisgandunasdl auenadu 762 unluuas se
\A383 Spectro photometer WaxilBUNTWIANATI LB NTALNUTN

2.2.3 Mhas1ERFiedns Watnuuuudadusieon Tny defetraludn 1
% (8n57131d7u 1: 10) 1Rundy 10 8adans uanhluwgdendegi
gaumgiivies 1uan 1 92lus nsesieonszasnses Whatman wes 1 ldluviaiiy
was 9nutiy Dinansadn USunns 1 faaans ldvininusuinsauna 100 fadans
WalWay - wudd Setaus 5 3adans Wuasazansleliounisvaiundus 10
fadans udUuUsImstetindy Ty 100 fadns dansld 30 wndl tildSasnn
sagnaULasTnNEIAAY 762 Wiluing fewwiosyd - 3a0a awnlnslulafines

waEgUMUTII @suNuiuaInNnIMiNsgIu

[y

MW 12 nsadawnuiiy (Mmleetndde §ATan Sauudl 9/2/2561)

[
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2.3 winaolsilag 1o waz O TnedSAld dauk azeasass, 2551

Faludduiudn q Wneldludnusun 0.1 nfu Yanatadeezdlaudiuimns 20
fladans sudodevesluasudifudunla andudminsenninesn wazUsulsunnsves
arsazangsgordlaulindu 30 faddns wildnvuzussyansavans uazesiensoandli
TauLas L‘ﬁaﬂaaﬁ’umsqagLﬁaﬂaaiﬁ\la‘l,ua'ﬁaza'}&J thansazaneeaslsiladiiatnaeesdlay
1U’§ﬂﬁ']ﬂﬁ@ﬂﬂ§uuﬁﬂﬁ’mLﬂ%‘l’@\‘i Spectro photometer 7inNuANNEIAAY 645 UAY 663 U1
Tung wazihafldndunamusinunaslsiiase wasaaslsiadad 21NgAT Va3 (Amon,

1949)

Aaslsilad 1o (a) = [12.7 (OD663)-2.69 (OD645)] x ————
1,000 X m

paalsilas U (b) = [22.9 (OD645)-4.68 (OD663)] x ————
1,000 x m

V = USinnsvesansazanefinsiatnnaslsilad

m = twingegha

OD = AMIQANGULES

1 S

N3 §ATad Sauudl 9/9/2560)

Y [ av

Ad 13 nhsanmeaslsilas (nnlned
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2.4 MuaINgiAY 1ne35vas Benito-Roman, 2011

Tnewdunazden wasnsesiunsunsaiieliawnlndidesiu T4swiu 1 ndy
maﬁ’mLUﬁﬂﬂqLLﬂué’wﬁflﬂﬁuU%’um pH Tduiuame Na,Co; wielmdunsame HCL 1
WwETiAImSY 150 rpm ﬁqmmﬁﬁaq LA¥STEEA 5 Ui 91ntuUSY pH WiAU 4.5 ey
thludumisafiennnzneuldsiu uazusnansazaedlaniiudngueu thaisdiulaun

UsuA pH AU 7 Tneduigsuenagnauiyaodnass waziiuinnaznauneenIuoays

(%
a a

gisludnsndiu 1:1 Aefisgauugdl 4 °C U1 1 A LDANAZNAULUAINGUAL KENAZNBULUAN

a

nauwausgn1sluwiewiliuisiaamall 50 °C agleansannudinguau

U

a o § v v v a
AN 14 ﬂ'ﬁﬂ'ﬂﬁﬂgﬂalﬂﬂmqﬂ@LLﬂULLW\‘W@ﬂJV‘QN 50 99A"

LY

(nilpetinide §Rdau Snuudl 1/11/2560)
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2.5 AAuT WweAsves dnen, 1.U.4 nsudsunanmiudinuniuti inlalne
2.5.1 laudegnenududu 0.1% Ysuns 2 cm® adlunasnnnaes
2.5.2 anvuneealsazaslalofuasly 2 ven wazdunanisaliilasuluad

2.5.3 vignanTaraeiniug 0.01% adluvaeaneass uaswgmaennnAsivenly

1
1A o A

1Sov9) uvesvanluraatuliiduRumwde duduiunea uaztudinua

2.5.4 Tun15ias1evnnianiiud Tulud vinnnsneassgdnvunaun (2.5.1 - 2.5.4)

Tneasuansazatednniudiduiinelutn

aav

AR 15 MsuInniiug (naleaetindse Savad Saundl 29/10/2560)

<3

(n) viemansazangludnadluaisazanenaaau

(v) Maldsunlasuasansazaenaasulilagnuennigaisazatgludn
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2.6 NM15ATIEIINIANNDUY TagAsvas sad (N1sudsunannnduannasasnulan,
2548)

2.6.1 wisuansavane caffeine saviua & aandiudu 5, 10, 20 uay 30 ppm
auasiu Tneflld caffeine [WauUUSHIAT 0.5, 1.0, 2.0 waz 3.0 Ml AMUENU 1
aza1elu 1-propanol Usuns 9.5, 9.0, 8.0 uag 7.0 muannu aglanuuduag
10 ml. thluinmmsgandutasninuenindu 250-300 nm. temengaae

2.6.2 thenegsludn 1 ¢ de tindu 100 ml azanelidiu andunian

a

2 ml. 1 1-propanol asly 5 ml. wndsanslnduifedonfuuiu 1 i i
ansarvans NaCl asld 2 ml uwndslhfuilodentuuiu 1wt Weenilududle
GRERIRNGHIHY wenduiidu 1-propanol Tatntnesauin 50 mi 13 wirrhdudau
Aduilatngrsnadade 1-propanol U3u1ms 5 ml wenifiudu 1-propanol 1
sulufnnesivu wdmdnihfivzdusndensiiuas wso, ashl annduthans 1-
propanol fadalaludninesunldluvinauia 10 ml 1inans 1-propanol U
Usinmsasu 10 ml wewanliduidodontu dasazanediatalauiindanis
gandunasitaaiues 275 nm. (Adunaindunouinds 250-300 nm.) ua
Wisuiisufunsanasgiuandumeunsn wavdaumUsing caffeine Tulu

ey me. / 100 ml.

1%
o

U1

A9NA19TU

1-propanal

o - . , :: Y ¥ 4
NN 16 N1FIATIENNN Caffein NTUENYUTLHINIUVBIUN LaeBU 1-propanol

LY [y

(nlaetinidy §ATa

(% ]

fUNed 14/3/2561)
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2.7 ANSIASIEATBUANINEDR

v

nsladnlunisiimssinalaeldlusunsy Excel iWisuiisuadfosdusznaunig
Wil AeNIsIAaRe (Mean) vasU3unuans wagAndeauuuinsgiu (S.D. = Standard
Deviation) s¥ninsatgiugnieladadeuasdnieiy sendnuasduns wagiasdunl e

ARLGONAENUGNTANTUA-NgUAY W INTAATNNENTEUIUNTNENYY kaslUSeuLieuNa

MeanRAuinelasarlud TnednsiwSeuiisusall

2.7.1 MywnsgviRansadaiielIsuiiguasesrusenaunnaivas ludn

2.7.1.1 Wisuisuanuasiutianield 2 wadlvl

2.7.1.2 WisuWsuUsunalusiuvesinnateiugniels 2 uaal

2.7.1.3 WigumeuUTnaunuiiugest1inenugd 105 (KDM105) 5813 2
aelauadli uagilSeuieuUsinaunuiiuiuyn 9 aeiugaielalnduas

2.7.1.4 Wiguiguusinanaslsiiad o uazd veatmnaneiugaigls 2
waslo

2.7.1.5 WigumeuUTunauinguauYeIdnInented (KDM105) sening 2
aelauadlil uazilSeudisuuTinasusnguaniunn q argiugnelaliduns

2.7.1.6 Wigulguusinadniiug vesthmnaneiugniele 2 uaslu

2.7.1.7 WigumeuUTinuanndurestninenizd (KDM105) 5e1nina 2

aelauadli wagiUSeumsuusnanmBuiugn 9 agiugaeldlndung

2.7.2 MylnsgiRansadieisuifisunnuienelanenlutnaun nnenued
105 fglUsNINUTEIIaNaN AN NS AT IEveYavNeatf
2.7.2.1 WiguWiguranwadifsuteyaniluvesusiaaniideuludn

2.7.2.2 WiguWguRanaineungfnssunsauvesgusinaniiseyludn

2.7.2.3 Wiguiguranadasuanuianelavesuslaandaeviludn
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3. YUABUNANY UL LaZNISANYIAINUNIND 1

nnsdttutInnateiugluIeszimatsaulselesinidenis alinisdaden
angiug wazaelduadlwnfivdunmans Betaglucan unfigauindndum Fe91nua

n13fnwInuUTUIETT Beta-glucan N (AanInd 30) nudUSunaans Beta-glucan 71gn

o

WuxINigare 41inenugdi105 (KOM105) meldnisugnelglduns uenaintidanuusua

asou 9 egluszauiineming Jaldthdnaeiuddainanundadumnludnaunin

3.1 JUABUNISHAN LUV

3.1.1 Tugeudnianenugininenusd105 melalnduns 1dne wazanlviui
3.1.2 oudegpeauduliiingungl 65 ase u 180 unit (faya3uns wosane,
2561) (n il 16 )
3.1.3 faludmeendutudn q wazihlumlunsenglihdelngou 9 wWelkinau
viey (1wl 16 %)
3.1.4 Wefhauidniiinduvenfioduan whoenumniislidnagiflelisuiu
3.1.5 thlundndildinussgldgemsdsdaUiings 0.5 niusens udussqlu
(il 16 A) aINAERN LLaz%aTJmﬁULﬁa%’ﬂQOmW nntuldlusesnszmuuundviiie
thlugnszuaunsmanaludidusiely (nmil 16 9)
3.1.6 Fuppunisvsriluim
3.1.6.1 Gnwesieenin uazduadutifeulasd fuldiigeauduimun uagi
drudueenuvieslinssveunivus i
3.1.6.2 wigasydmiluihdoulssanu 5 und

3.1.6.3 londndaeiynlutinauninnousy
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A9 17 n1suEalut (nnlaeindde §ATm Shuual)

f auiu%né’wé’@m'sm%"ummi (8/9/2560)
a9 faludlunseng (9/9/2560)
A wiludaiiunsfanussluge (6/6/2561)

3 s lutng (14/6/2561)

3.2 NNSANEIANNIND 1D

Q’.’I = = Y o ¥ b % a % h‘d’( v
TupauMsANwIANLisnely dntlusuuuuiuniseainlagasiendndunidulagly
a v aa | d' v & a o & v ~ o
wIARAUITNTUTEANAIUNIINITAaTR (4P) Wialadundndmusiilutiamnin 3
Anwsnenisnaaauanuianalalaenisviwuuasuauludsuseld

3.2.1 AUNAAN N9 (Product)

[

AR lut1idngnssuIunsIURERT I lonussadaueinwsngay Tl

anudeagnInien1susing Jadadusivluimeglddugenuuuleihesunsdsmia ives

v v v v

AN 9 agseunivy MtliieliinfouaunsaTuriuge wazdudadudiludnfedaieluldie

' v !
v aa o a v

wananilsuanualgaundelinihenudaning wazd1eson15vemuilosninduimanlinu
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I1YALLDYANITATUIY Wukdu (um)

1. msfuamanideysnanmnludndly 360 nfu / 1 seu 45.7
2. Mmafuanian wagussatasiseluindld 360 nfu /1 sou 780
3. NMIAUIUTIANVIYHAAS U 45.7 + 780 UMW 825.7
3.1 FIARUYUTONAN 8.25
3.2 SiPeuuredlng (U3sq 5 909) 41.25

* YINBLTG WARINNSANIMNBEaEBEA L ITIANANWINTNELEY

nmsmwnusaeiidunisiwnsuulusandesiu Sdldinisawnienn

aunsaifldlunisugniliosannAnidunisamussezen wagnindn1sndnion 153 munea3s

Tuswian Aununldaziismfgnnitiesaingunisuantuldusuanuiniu
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3.2.3 suanunIuIexansuesnlut1 (Place)
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3.2.4 MsanasuNdnd v ludnl (Promotion)
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an P ° ' A A ya v o | P & Ay Y A ) Y
FBsmeiunsimigiveiaglidumdmielawasilundesnisvesiuilan Jailudnid
nsAsduuluzd wasdnausliiuguslnannauils uasSunsudaselevivesyludn

v & a 3 o wa Avaow vy v P P 9 vy a a
wiousesunefnuaiuivesansngidelaidulunisasrislunluty venandlvguslandy
W3 wazaunduaunenveIvi lutNdieUsenaunisinaula wazuinuan st ladun
) Y a =~ 1% = Y v a o o A A &
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3.3 mMydsrananalavasguilaanidavludn

PN PNAAN U UNTAS 1AL UIAREIUUTZAUNIINATN 4P a2 wazlevinnis

a Y L3

dmaanufianelavesiuilaanguidmineifsendndasioluinaunmludnvazves
wandaus ap ludidusonn Tneaauuuaeunmududelinaaeutundudmnefifingfinss
nspuvegdulszd aauivihnsAnuaneluduniu 2 uis TasuvsusnAeusnagu
anilvudsglasanstraiion suslondelyel uaguiadl 2 UTug U Ang1deuald 4q
svuasiuruiiegisUsesnsit 201 au Tuntsnagouldunludnn 1.5 nfu vasieun 350

88803 wazvhnssulduiligmaaeuduiivnludniusunns 50 Taddnsdedvageu 1 au
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(nnlpetinide §RTand Sauudl 6/6/2561-1/7/2561)
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1. Msugnuluda

nmsvandniiendnydildudaiug 6 aeiugnlisunisewasiziunain

fa o 13

AudITedIUnusll wasnquArt e viaguvudminglevie Tay 3 aneiuddiugn

9

Wude1s Ae 419Wudnu10 (RD10) d1uguyusiilil (TPFR) Wudnenued 105

(KDM105) waz 3 aneiugdudndudues Ao 419 drafiugiuiiuguun (RD69) dramug

vieuila (BJR) wag Wudu1umileas (BGR) Usenausmigtunaumsil

1.1 N1INAdUAINUGIDN

livaaeuanusenvatisazateiug weldlunisAuiumusunanhwinily

'
CY = a

Tunsugnnudn draugviviinguwn (RD69) ignsnistenasnandnmduiovay 96

q

FR9ReNnAR PugUNusIEL (TPFR) (Sewar 90) 11diugveuila (BJR) (Sevay 87)

T1MUgNU10 (RD10) (Feway 78) U1inugnanuzd105 (KDM105) wagiuginamileds

]

° 1 F 4 1o Y [

(BGR) fismsnsaaniviriufesfiandniiufesas 71 uwitminmdnvesdniugaen
U¥A105 waziuguumileddn (BGR) dena wazliAwiiiutiaiugnul0 (RD10) A 3.3
N3 fe 100 win (3197 3) uanswarAnminanduniiatensn 100 / nfu wui
drviufiugaun (RD69) fminunniianisansneliuasin 71.62 n¥u TwAuns way
70.53 n$u nldv1n muddy desfianlutninu10o (RD10) meldlwduasiian 42.11

ASY (AN 21 WATANSIN 3)

nanAnUInTnandlulutiavansnde 100 wae / (n51) 19lun1sAuIumd

Puuduieiiuin1sUgn andmiinasanldugn 150 niusiena
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RD10

Yield (100 seed / g.)

TPFR KDM105

RD6&9
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60.00
50.00
40.00
30.00
20.00
10.00

0.00

YWR Hananuivinanadiumilotensnds 100 Waa / nsu nelalnueg

YWW tandntviinandiumileodensnes 100 waa / n3u nelalnun

a a H g ! N v ! <
AMN 21 LAAINANSAUINUNEAFIULNUDVBLINAD 100 LUAA

P o Y v @ <
AN 3 LEAIIRYALYDINTITIDN UINUNLNAAMND 100 tUan

waztminuandnde 100 wWaa / nsu

Ywiinde100mEn | wawdmuvsnandiumiieds

gt Sovaznisean () wsNEa 100 wan / (n3w)

Wung W
n%9.10 (RD10) 78.0 3.3 42.11 51.57
Usenusniil (TPFR) 90.0 2.8 67.23 62.42
NouUzd (KDM105) 71.0 3.3 61.79 58.79
Wudisgun (RD69) 96.0 2.2 71.62 70.53
vauila (BJR) 87.0 2.2 60.17 57.95
Wiy as (BGR) 71.0 3.3 53.17 60.74
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1.2 M3IANTATYLAULN

(%
a

fimsinmnugasiud1n wudttunisugniraiienisudawidinisiiudeyaniugeues

Audnmn 9 agitug annsugniinielaluviedeny uazduns naenetglgn 14 Ju lang

o

&
U

nmsvandmnielauaaniien ongiudn 14 Tu neunisiiuies nudnaeiugmilen

s

A1 (BGR) MmellEuns Inugeiuunniigafie 23.970+2.43 loufiluns sosawunfsaeiug

]

MBNUZA105 (KDM105) va 2 nelduasiyl Tnefineldlnunie 23.76042.06 wudiuns uay

v

Aelalilunsha 23.690+2.25 WUALLAT AUEIRY kazANgsudINteeignAeiugnu10

[

(RD10) Meldlnlung 15.100+2.85 (Fanmil 22 wagms1eil 4) wuinmnugedudluameniug

]

]

WennulinnuuaneenuegedidedAsenang 2 uadil Assiumuiiedusesay 99

s A Y v

NMTINANNFIRUTWIINUIT MIFulavestnmn o aeiug Wegnnserume

9 1] q
H i
U

Iduns wazlndenn dn1sesaifvlanuanateiy Funalaandnaieiusnuanniidtu

]

Ly

Uiuguun (RD69), viontla (BJR) uawtnilensn (BGR) gnnsedumenatinduag vilisudin

Y oA ) '

fiaugaiudnnanindelasuuasdynd (fannd 22) wenanidmuindnaeiugnenued

105 (KDM105) Lilalasunisnsesuainvialien uaglvuas anugsiuegluseaunlndiaesiu
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cm. Seedling Height (cm.)
30 23.6923.76 23.97
25

20
15
10
S
0

RD10 TPFR KDM10S RD69
= HRL =HWL

HRL wansmugesudinielalnduns,

HWL uansasaesudnanielalndun

AR 22 uansnugaiutneldlndung waylndens

M15199 4 uansnugeutnnelalidua waglidunn

Wugd17 ueaEuag (val.) waadv (wa.)

15.100+2.85 19.440+2.91
nv10 (RD10)

20.800+1.94 21.510+2.022
Unusnill (TPFR)

23.690+2.25 23.760+2.06
WouUA105 (KDM105)

17.470+1.47 17.100+1.27
Vs (RD69)

18.500+2.09 17.660+1.60
viowila (BJR)

23.970+2.43 20.050+1.74
wilgaein (BGR)
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1.3 n1sudsunaninvtinluan

2 o % o v Y o o @ N v o
nsUgniiuifeItneny 14 u ladimsdalutalagiinisdamieds wasyi
nsfamdsinaininluan laeinstandminimuaiissasaneilumn q ae

g MneanImeaeInuIUTInaninluaanlddnateiugiuAyuun (RD69) la

3 3

] I

Usunaudminluanunniige ianeld 2 wansln Inefiunnianmeluduag 117.709 N3y

9

sesmabn@vny 114.918 nfu muadu uazdesianfeanuiugvenia (BJR) 52.770

U Y Y

(% @ LA [ | A Y o Y A 901 o/
[AREY %mulmwnmawuﬁmmmmmzmumsﬂﬂwmmu mlrusuewesdminlu

9 U q

danile leludsunaiaeiulumeUszanu (HanIng 23)

Yeild(g./150 g.seed )

RD10 TPFR KDM105 RD69 BJR BGR

B TYWR @ TYWw

TYWR wansUsunaindnluanniglalnd@ues,

TYWW danausunasnintuannielangd@unn

A 23 wansiutnasvestudnaelalnduwne waglwdunn
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Y

AN5199 5 ANS1uERsUNnanvaslut 1INl WEF LAY wardud

Wugdn nawanluan 14 3u

dmnluthastsundenia

(n5u / Wwaawng 150 n3u) HASALAS TERLE
n2.10 (RD10) 56.861 79.632
wouuseyu (TPFR) 95.356 94.558
UNLa (KDM105) 91.116 90.770
ViUt (RD69) 117.709 114.918
noulla (BJR) 91.839 52.770
witlednn (BGR) 78.610 92.791

2. N159ATILHE509AUTENBU

nTuneunIsHanylutnluandiuusnilgnihuieiesldiien1sinsizim
Usunaansesdusenauniilulutiaiienisndngludniguain lngazdadanain

USunauasidianuianelaningaun 1 aneiug Famsliesigsimansesausenauiiula

(Y]

INITIATIEANIANTN 6 9819 Aadl

2.1 WsAu (Protein)

Tunmsiaszrmlusaulurludnduissainlusiuduaisenmisniuse o]

fa319n1e wanluansnguilanadesnisainnisiue Jsladesgivinansiduielddu

Poyatunisnanvilutinunn lonadsil lunsveaesinsgsiaiesduseneulusau

(%
| o

HavBIwadrolUTAY fatlutnd veandsaudud1Ieny 14 u wudi luwansneiu

& 1 {

! 1Y) Y Y v & = ° a a
wnhussiaganeiug duseninaneiug wuin 9aiuguileani (BRG) Trgenniian

o

Aelduasdvn fiAn 111.533+30.60 fadnfu.dns’ saalu Wusnenuzd (KDM105) 3

A1 65.067+14.09 Tadnsu.das" aelduasdnng BelusAunnaneiuginuuwandianiuy

Y

pg1fidudAty sz 2 uadlil AsgAuaudedusesas 99 (N 24 Lagn1519% 6)



Protein (mg.L-1)

RD10 TPFR KDM105 RD69

200

150

10

o

5

(@]

o

Il ProR | ProwW

ProR wamnauSunalusiueastniniglalnd@ues,

ProW wasusunalusiuvestdnineglalnden

A 24 wanausunalusiueatnnielanielalndues waslwgdyn

AN5199 6 wanaUsunalUsAuveItnulaneldlnduas waslwdun

Wugd17 Tusiu @adndu.das / thanludn)
TGRG TR Wesdvn2

n9.10 (RD10) 87.067+14.58 107.933+39.47
weuUsey (TPFR) 92.667+37.35 100.400+5.92
nouuza (KDM105) 65.067+14.09 103.467+5.14
Wuisgsun (RD69) 110.267+28.69 99.733+3.41
vauila (BJR) 95.667+34.96 77.067+12.03
Witleaen (BGR) 80.133+6.70 111.533+30.60

70



71

2.2 wuilu (Tannin)

MnmMsfnedieszimwnuduluiesfifingg nuisinaunuiy setwidnuis
finutiesiigaroaeiuginumiedd (BGR) aneldlwavf 0.066+0.06 Tadniu Alansu’
dnnamsuuiuinuinniigafemoiugunusiit (TPFR) meldlwdvnd 2.778+0.32
findnsuAlansu’ uazludhinenued105 (KOM105) s 2 nelduasiulaifauuaneeiy
9adif waznanuzd (KOM105) melduasdunsdanuuansnsiuegrelidedidglunn q ay

wugmelaliduns fsgfuanudesiufesay 99 (Fanmil 25 wagned 7)

mg.

Tannin (mg.kgt)
3.500
3.000
2.500
2.000

1.500 -

1.000 I I

0.500 _ II

0.000 l - - —

RD10 TPFR  KDM105 RD69 BJR GR

mTanninR mTannin W

TanninR wanaAnuRuNelalnduns,

TanninW waasanuiuniglalndunn

A9 25 wansUSunainuduvestnnelanelalndwns wazlwdvnn



A5199 7 wanaanudunelalnding

ugdnn Wanaumuiiu @adnsudlansa / dhwdnudi)
RGN TERGLTRE
nv10 (RD10) 1.936+0.57 1.363+0.02
U‘V!%Jﬁ’]ﬁl (TPFR) 0.450+0.05 2.778+0.32
nouNEa (KDM105) 0.201+0.33 0.141+0.24
viufiugaun (RD69) 0.861+0.40 0.834+0.01
noula (BJR) 1.363+0.07 1.892+0.54
Witlem (BGR) 1.860+0.07 0.066+0.06
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1.5

0.5

73

2.3 paalsWaa (Chlorophyll a uaz b)

INNANITANYINITIATIEIMIAaalsHas 1 TuesujURnsnudn Ysuia
Aaalslad Lo At vnuis gnnuunigafeateugrenila (BJR) 119 2 aeldwaslv

Welleuiuyng areug danelaldvimuaniign 1.747+0.03 dadnsu.nsu’ 5o

=

asnelalid@nng 1.149+0.05 Tadn5u.n5u™! warUSununaslsiadwe Anulsefiande

9

anefusaenuzd105 (KDM105) neldlndunadl 0.289+0.07 fadn3u.n Feaneiiug

ABNUEA105 (KDM105), Wiufisgaun (RD69), viexila (BJR) wawinilednn (BGR) Ay

o v 1

AN LY NN ARSI 2 wadll Aszaumuliatusasas 95 (RIN1NA 26

o

LAZMAII9N 8)

Chlorophyll a(mg.g)

BJR BGR

ChlaR waneA1naalsiaanieldlngduns,

RD10

TPFR KDM105 RD69
® ChlaR = ChlaW

ChlaW wanspinaalsiaanieldingdunn

2NN 26 wanaUSunraslsilaa o vastnglanglalndwns wazlndun
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0.5

=
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I1INNANISANYINITIATITYINIAaelsHadT Turesufjufinisnudn Ysuiw

Aaelsilad U deuiminuis Anvunfigafelndviviufiuguun (RD69) 0.990+0.2

9

fadnsu.nsu’ LLazmaﬁuéﬁﬁU‘%mmﬂads add oiigafenanizd105 (KDM105)

Q o QJ _

Aelalwdwng 0.222+0.09 fadnsu.n

| v oa

1 iuTiuguuw (RD69) wazvionila

&A

o [ 1

(BJR) Hauwpnsnanuaeefidod1ansening 2 wasln Aszaunnutiosusesas 95

o

dauaneiugdy o Wilanuuandaiuneeda (I me 27 wagnns1ed 8)

Chlorophyll b(mg.g?)

RD10 TPFR KDM105 RD69
® ChlbR = ChlbW

ChlbR wansarnaalsiaanieldlngdung, ChibW wansarnaalsiaanielalndvnn

AW 27 wansUSunuraslisilad 4 veatinieldnelalidues wazlwdun
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M13199 8 USunaumaelsiladvesyniniiugeng

wugdy/ aaslsWaa 1o @adndu.nduy/ | easlsWas U @adn3u.nsu’/
aaslsiaa Yminudt) Yvinudt)
HASALAS TG RGLeE TEEGIER TERLE
nv10 (RD10) 0.448+0.12 0.465+0.08 0.300+0.06 0.379+0.10
‘U‘Iqllﬁ'ﬁjl (TPFR) 0.387+0.10 0.393+0.08 0.322+0.15 0.307+0.11
ADNULA105 0.289+0.07 0.506+0.03 0.222+0.9 0.378+0.07
(KDM105)
ﬁUV]ﬁiqumLW 0.400+0.10 0.799+0.13 0.302+0.06 0.990+0.22
(RD69)
youila (BJR) 1.149+0.05 1.747+0.03 0.464+0.18 0.774+0.22
Wwitlea@ (GBR) 0.589+0.07 0.410+0.06 0.377+0.10 0.301+0.12

2.4 wingiay (Beta glucan)

v a v 1

arsiuinguaudagiulunisnsiaianvsnuasilundudides uiiliesain
& A ¢ va v & ] o a & [ 1 a o ¢
Juniivsgleydegaunn wazgideiuasigitaviasviaiundugasiulundndoe
¥1lu?13 Tunsnaaediiasena1Usnaluingian navaskasaUsuLUAINgLAY
YBINABOUAUTIIY 14 Tu WUIHavRIUAINaRaUSINMLUANgLAY Ao vlnui
Ingludunalvivsunauiingiay gandtlunasdunn 91iugnenusd (KDOM105) a1
wanngiay gennfiganielauasduag e 2.633 n31.100 03U gty Wug Aufiuyy
W (RD69) 31A1 1.1 n$.100 "3 Melauasdund FanuiuSunaunuinguauvednen

Y 1Y

1A 105 (KDM105) fipsuanansiuegreiidedfgyniels 2 wasl Aszduanugadu

Josaz 99 wazuandsiusgelitedAydunnatenugnngldlnduns Aszauainy
WatluSeway 99 d@unv10 (RD10), viexila (BJR) waztuiigdni (BGR) hiauuwnnsng

AUNIEDA (NN 28 WaLAI97197 9)




B-glucan (g.1001g)

76

3.000

2.500

2.000

1.500

1.000

0.500

0.000

RD10 TPFR KDM105 RD69

BJR
®m fB-glucan R = B-glucan W

B-slucan R uansUsansansnigldnmsuandaglnguas,

B-glucan W uansusanasasnigldnisugnaaelngdeny

M 28 uansSinanudiinguaurestnelanelaliduns uaglndun

M13199 9 YSuauuinguauraswU1Iiugae gnelalnduas waylnduns

BGR

Wugda Beta glucan (n3u.100n¥u / twitinuika)
TGRGTN weedv
1910 (RD10) 1.767+0.15 1.63320.12
Unus1ill (TPFR) 2.333+0.06 2.000+0.10
MBNUEa105 (KDM105) 2.633+0.12 1.667+0.06
Vuingaun (RD69) 2.400+0.10 1.1000.10
viouila (BJR) 2.433+0.12 2.500+0.10
willeasn (BGR) 2.467+0.12 2.400+0.20




14

2.5 38U & (Vitamin C)

1% 1

ansnauUselerivenintieviligeewend Ranssuui uasdwueuyadase

Y

v
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ABSTRACT

To assess the effects of light quality on 6 variety rice seedlings of Oryza sativa Linn. for
develop the green tea product. Investigate the “egermuination for consistency of rice seedling
per area. Using 14 days after germination of 3 white seed cultivars RD10, Thai Pathumthani
fragrant, Khao Dawk Mali 105 and 3 red seed cultivars, RD69, Black Jasmin rice and Black
Gluten Rice. The methods of green tea processing were studied 1n order to find out the most
suitable way to produce green tea product under light quality control. The results showed that
green tea products from all 6 rice cultivars were almost similar 1n term of color and size. Khao
Dawk Mali 105 was greater aroma taste and f-glucan (2.7 g./100g.) under red light condition
content than others. The seedling height yield, %dry weight and vitamin C content were
varies in stain and have a little effect from light quality. Chlorophvll a and chlorophyll b
content were show higher in red seedling green tea under white light condition with the
highest value of 1.75+0.03 mg.g-1 in Black Gluten Rice and 0.99+0.2 mg.g” in Thai
Pathumthani fragrant rice for chlorophyll b. Protein analysis of those of 6 nice cultivars
showed that the highest value in white rice seed under red light condition with the value of
110.08+14.6 mg.L". The red light was shown more effect to red seedling cultivars than white

seedling cultivars.
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In conclusion the influences of LED light quality to rice seedlings green tea grown in a semi-
closed system have seem to be clear in chlorophyll a and chlorophvll b content in red rice
seedling under white light condition.

Keywords: LED Light Quality, Rice seedling, Green tea

INTRODUCTION

The agriculture 1n Thailand 15 highly competitive, diversified and specialized and its exports
are very successful internationally. Rice 13 the country's most important crop, with some 60
percent of Thailand's 13 million farmers growing it (Bangkok Post. 2017). The farm value mn
real dollars (adjusted by the Consumer Price Index, with 1982-1984 being the base years) has
remained nearly constant, but the costs of processing and marketing have continued to
increase. The global demand for rice 1s 1n direct consumption and in the form of processed
products. Increasing the value of rice by way of nutrition. It's an important choice. Currently,
people are more interested in health care than waiting for treatment when they are sick from
the concept of Thailand 4.0, which 15 a development strategy. The Sufficiency Economy
Philosophy (SEP) 15 a decision-making framework that can guide us in living sustamably,
using both knowledge and wvirtues. SEP 15 based on the principles of moderation,
reasonableness and prudence. They translate into appropriate ways to solve problems or take
action in different situations. Thailand 4.0, which 1s an economic model based on creativity,
innovation and high-level services, reflects SEP’s focus on preparing for the future and 1s
designed to transform the kingdom into a valued-based economy (Ministry of Foreign Affairs
of the Kingdom of Thailand. 2016). Create value with interdisciplinary science. Effect on
health. Livelihood and income Rice Tea 1s a popular and researched rice product. Value added
with growth factors that increase nutritional value, safety, age and health benefits. Several
studies have shown that [f-glucan have positive effects on cholesterol, glucose and insulin
metabolism (Traore et al., 2009). Unlimited drnink Reduce production costs by using
technology to control main growth factors and mcrease the amount of compounds 1n nice tea.
This 15 a concept in this research. The objective 1s to obtain more nutritious and nutritious tea
products. Tea 1s a well-known and popular product. Some countries have become a tradition
or a social culture. And to the present. Tea production has been continuously studied. From
cultivars, harvesting care and products, tea ingredients are well-studied and reported. Some
substances in tea such as tanmin and caffeine are restricted to people and ages. The 1dea 1s to
find the tea that can solve the problem. Including increasing the value of tea. Rice tea 15 a new

alternative and has been widely studied in the present. Rice leaf tea has been reported 1n many
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flavors and flavors, such as jasmine rice 105, Pathum Thani 1 and Sakon Nakhon. It has been
found to be rich in vitamins, minerals, and antioxidants, such as beta glucan Useful
compounds in nice leaves. To add value and it 15 useful to increase the ratio of valuable
substances and reduce the bad substance. The use of certain environmental factors in the
production of tea leaves. This 1s because of the composition and the process involved in the
production of the desired substance, such as pigment in rice leaves. Together with the
selection of quality rice varieties. And consumer satisfaction. Health 1s important and 1s
something that evervone must pay attention to as a factor in order to live a long life. Health
refers to the body without diseaze. No physical illness. Mental and behavioral In order to have
good health, care must be taken. Health care 18 easy to do. From the need to consume 5 meals
to exercise regularly. Get enough sleep and know how to deal with stress that 1z not what
makes our health deteriorate. (Kannaud et al., 2009). The above mentioned factors help us to
have good health. In addition to consuming five meals, we must consider whether the
nutrients we consume each day are properly nutritional. In order not to deprive the body of
food from the diet each day, they are supplemented with nutrients to replace what 1s missing.
At present, there are many supplements to meet the needs of consumers because of the
changing social times. The lifestyle of people who want to be convenient, fast, hassle, haste,
easy and cheap, so it turned to the food for health. The tea leaves are an interesting and
appropriate choice to consume.

Nowadays, light emitting diodes (LED) has been increasing vsed as a source of artificial light
in controlled environmental system due to its energy-efficiency. LED light quality and
intensity have an effect to the growth of plant in semi-closed system. (Sakhonwasri et al
2017). Artificial light to rice because light affects plant growth. Because plants are used in the
process of photosynthesis, which provides energy. Rice and light are related because light is
the medium that causes rice to thrive and flowening and sunlight from day to day. The short
and long days of daytime also affect the reproductive development of rice. White light 1s the
light that human eyes see wavelengths between 400-800 nm and red light 1s the light that
plants absorb most.

Artificial Light 15 a light that 15 invented to replace sunlight. It emits light in the same way as
the sun. Nowadays, 1t 18 widelv used i growing plants that require light as a result of some of
the world's growing areas. There are problems and limitations in the sun, such as growing
crops in winter with very little sunlight Currently, artificial lighting is used in areas where
production control or use is restricted. The use of artificial light 15 why it 15 used to stimulate

the growth of seedlings in controlled-growing systems. Dafferent artificial lighting will affect
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the growth. And the nutritional value of the leaves of the rice. This problem was developed by
using artificial light from the lamp to light the plant. (Anon Numin. 2012).

Production of rice in closed systems could be produce tea in the form of non-chemical
control. Or organic. This may be called organic, ie, non-chemical planting that requires
special care to ensure quality production. By using various inputs. The natural way to deal
with the soil, fertilizer, water that needs to be stenilized before it 1s used in planting. Rice leaf
tea was used as an organic grower for a period of 14 days. The value of tea leaf tea 1s higher.
It also helps to ensure the safety of toxic residues and lead to the current popularity.
Marketing education, as 1t currently produces more and more quality products. Although until
now, there are a few similar studies systematically reporting the effects of light intensity and
quality on the growth and PBP accumulation in some organism, the study provides a better
understanding of light requirements that can be used to enhance the yield and quality of nice
leaf green tea in industrial production.

The aim of this work was to imnvestigate the influences of LED light quality to 6 red and white
rice seeds (3 for each) green tea grown 1n a semi-closed system. The purpose was along with
the study of the growth 1n term of high vield and % dry weight and also compare the effect of
red light and white light on protein content.

II. MATERTAL AND METHODS

A. Green tea cultivation

This study was carmed out at Maejo University, Interdisciplinary agriculture laboratory,
Chliangmai Province, Thailand. The 6 variety rice seedlings of Oryza sativa Linn. 3 whate
seed cultivars RD10, Thai Pathumtham fragrant, Khao Dawk Mali 105 and 3 red seed
cultivars: RDG9, Black Jasmun rice and Black Gluten Rice. The rice seeds were planted 1n 30
x 60 x 4 cm. PVC trays and media was using 2 kg./tray compost soil and seed weight was
follow the %germination off each vanety under the purpose of the consistency of plant
density(Fig.1). The irradiance source were LED with the intensity of 50 pmol m™ s* in Red
light and 250 umol m™ s in white light by mean to focus the lower energy to compare
higher energy in white light source which could to save the cost and may be high quality
income. The treatments include watering a 100 ml. water once a day. The parameters
measured include height, wet weight, dry weight, chlorophyll a, chlorophyll b, protein
vitanun C and f-glucan content.
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Fig.1. The coltivation shelf of nice under LED red light and white light condition

B. Weight measurements

The Yagermination was investigated to prepare the seed weight for cultivated 14 days after
germunation of 10 nce seedlings were random to find the % dry weight. Weight the fresh
sample and then to keep dry by heat i oven-dned of 60 °C for 1 hour or dry weights were
determaned when the specumens were at constant weights after continuous drying, and the dry
matter content was calculated as a ratwo of dry to fresh weight. expressad as percentage. The
method for green tea products were done by cut the upper part of lowest node and use the
same process as making dry weight

>4 Chlorophyll content determination

Chlorophyll 1 green pigment found 1n plants. Chlorophyll has the function of synthesizing or
converting light energy into starch and sugas helpmg the human body to reduce its energy
supply. The nsk of liver cancer. Breast tumor Increase the number and performance of white
bleod cells. It also helps to detoxufy (Lazosn. 2008). Chlorophyll content was determuned on
the flag leaf using methods of Amon (1949) and Coombs et al (1987). One gram of the fresh
leaf tissue was cut mto small preces and placed to a specimen bottle contaming 10 ml of
absolute ethanol and stored in the dark for two weeks. 1 ml of the filtered extract was then
diluted with 6 ml of absolute ethanol and the absorbance of the chlorophyll solution measured
ustng a spectrophotometes at 645 and 663 nm. The chl.a and chl b content 1 mulligrams (mg)
were estimated using the formula of Amon (1949).
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D. Determination of total protein

Proteins are organic compounds that are essential to living organisms because they are
structures of living cells. It consists of subunits of amino acids. (Duamala and Srrtontae,
2014). Proteins can be found i meat, eggs and milk, and in plants such as wheat, soybeans,
and other foods. It 15 found in a small proportion In rice, different protein content was
observed for each variety of rice. (Saiprajong and Pinitglang. 2012). It 1z a great help in the
growth of life and a muscle-strengthening. Protein Estimation by Lowry’s Method (Lowry et
al, 1951) One gram of the sample powder was weighed then mixed with 10 ml of 2%
anhvdrous Sodium Carbonate in 0.1M NaOH and stored overnight. 0.5 ml. protein suspension
extracted was mixed with 0.5 ml. of reagent contamning 48 ml. of 2% anhydrous Na,CO; in
0.1M NaOH, 1 ml of 0.53% CuSQs, and 1 ml. of 1% Sodium potassium tartrate. The solution
was allowed to stand at room temperature for 15 minutes after with 0.5 ml of folin-Ciocalteau
reagent was added and vortexed and the mixer were allowed to stand at room temperature for
30-60 minutes. The absorbance of protein solution was measured using a spectrophotometer
at 660 nm. The Standard curve of absorbance was plotted as a function of initial protein
concentration and use it to determine the unknown protein concentration. Bovine serum

albumin was used as a standard.

E. Vitamin C analyses

Vitamin C (l-ascorbic acid, ascorbate, AsA) 1s the most abundant water-soluble antioxidant in
eukaryotes where it 1s wvital whether obtammed by synthesis or consumption (Dowdle et
al 2007, Fukunaga et al. 2010). While humans rely on fresh produce as the main source of
vitamin C, much of itz metabolizm and functions in plants are poorly understood (Wheeler
and Smirnoff. 2000, Lorence and Nessler. 2007). Ascorbate also serves as a cofactor for
numerous enzymatic processes and 1s a modulator of plant development, senescence, cell
division, and growth (Wheeler and Smirnoff. 2000, Olmos et al. 2008). In plants, AsA is
involved in electron transport and i1s considered to be an electron donor during photosynthesis
(Wheeler and Smirnoff. 2000). It has been reported that AsA is found in all plant tissues but 15
higher 1n photosvnthetic tissues and young leaves (Dowdle et al 2007, Smirnoff. 1994).

F. p-glucan analyses
Although all the possible mechanisms explaining the cholesterol-lowering effect of beta-
glucans are not well known, the most likely explanation 1s that water-soluble fibers lower the

re-absorption of bile acids (Kirby et al | 1981; Lia et al, 19935). As a result, the hepatic
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conversion of cholesterol into bile acids increases and the hepatic pools of free cholesterol
decrease. The f-glucan analyses, water was used as the extraction solvent at a temperature of
55.7 °C and pH 6.6 were found to be optimal for delivening a high vield (81.5%) and high
MW (351.6 kDa) p-glucan product from barley (Gangopadhyay et al.. 2014). The extraction
method procedure was modified from methods of Wood et al.(1989) and Ahmad et al Ahmad
et al.(2010). 20 g of rice green tea powder were suspended in the desired volume of water,
adjusting pH by 2 M (basic pH) at various extraction time and temperature. Mixture was
continuously shacked at 200 rpm 1n a incubator shaker. The resultant mixture was added 2 M
HCI to bring the pH to 5.0 to precipitate protein and centrifuged for 10 min at 6000 rpm. Solid
material was separated and supernatant was adjusted to pH 7.0 by addition of 2 M NaOH. The
residue 1n supernatant was removed by centrifuging. Beta-glucan was precipitated from the
supernatant by the addition of the equal volume of ethanol (99.9% v/v) and left overnight at
4°C. The precipitate was collected after centrifugation for 15 min at 6000 rpm and dried in the
vacuum oven at 50°C for 48 h. The dried rice bran beta-glucan extracts were weight and

stored in a sealed plastic tube and kept in desiccators until the next process analysis.

G. Analvtical procedures and Statistical analysis

To validate the results reproducibility, each treatments was done in triplicate. Statically of
compare mean between treatments was done. All analyses were performed considering a level
of 95% of confidence (p<0.05). The correlation of vield, %Dry weight chlorophyll a,
chlorophyll b and protein content between different light conditions 1n each vaneties also

discuss.

RESULT

The Biomass

The results of %Ggermination was done to calculate among of seed cultivated for the
consistency of plant density 1n the planting area. The highest % germination was RD69 with
97% and lowest at KDM105 and BGR with the value of 71 %(Fig. 2). The height of & vanety
rice seedlings of Orvza sativa Linn. for develop the green tea product. Using 14 days after
germination of 3 white seed cultivars RD10, That Pathumthani fragrant, Khao Dawk Mah 105
and 3 red seed culttvars, RD69, Black Jasmin rice and Black Gluten Rice. The green tea
product were carnied to taste the odor and taste by 10 volunteers. KDM105 was the most
prefer from the volunteers for both test.  The results of height was show that Black Gluten
Rice (BGE) green tea have the maximum height value as 23.97+2.4 cm. under red lLight
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condition and was the significant difference at .01 between red light and white light condition.
The lowest height was shown 1n RD10 with the value of 15.1+2.9 under red light condition
(Fig 3). The total yield weight of RD69 green tea have the maximum yield value of 117.71
.100g." under red light condition. The lowest vield was shown in Black Jasmin rice (BJR)
with the value of 50.77 under whate light condition (Fig 4).

RINID TPFFR  KDMIE  RD&S BIR B
Yaperminminn

Fig.2. The % germination of rice
Meaghticm.
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HRL =Height of Red light condition, HWL=Height of White light condition
Fig.3. The height of 14 days 6 rice seedling in red light and whaite light condition
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TYWR =Total yield weight under Red light condition, TYWW= Total yield weight under
white light condition
Fig.4. The total yield weight of 14 days 6 rice seedling 1n red light and white light condition
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Fig.5. The %Dry weight of 14 days 6 rice seedling in red light and white light condition

In Black Gluten Rice (BGR) %Dry weight was significant similarly (p=0.01) between red
light and whate light condition. RD&9 green tea have the maximum %dry weight of 20.59%
under white light condition. The lowest %Dry weight was shown in Black Jasmin rice (BJR)
with the value of 15% under white light condition. The dry weight of Black Gluten Rice
(BGR) was shown the high significance similarity (p=0.01) between red light and white
condition with (Fig 5).

The chlorophyll content

Black Gluten Rice (BGER) green tea have the maximum chlorophvll a value of 1.75+0.03
mg g in white light condition and red light also show the high value than those of others
samples in same red light condition with the value of 1.15+0.05 mgg’. The lowest
chlorophyll a was shown in BJR with the value of 0.2+0.07 mg g™ under red light condition.
TPFR, BJR, KDMI105, BGE Chlorophyll a were significant difference at .05 between red
light and whate light condition (Fig 6). The chlorophyll b content was significant difference
{(p=0.01) 1n Thai Pathumthani fragrant (TPFR) between red light and white light condition.
Thai Pathumthani fragrant (TPFR) green tea have the maximum chlorophyll b with the value
of 0.99+0.2 mg.g”'. in white light condition 1. The lowest chlorophyll b was shown in BIR
with the value of 0.2240.09 mg.g”. under red light condition. TPFR Chlorophyll b were
significant difference at .05 between red light and white light condition. (Fig 7).
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Fig.6. The chlorophvll a of 14 days 6 rice green tea in red light and white light condition
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Fig.7. The chlorophyll b of 14 days 6 rice green tea in red light and white light condition

The Protein content

The protein content of RD10 green tea have the maximum protein value of 110.8+14.6 mg L™
under red light condition. The lowest protein concentration was shown in (KDM105) with the
value of 73.8+14.1 mg L™ under red light condition. Khao Dawk Mali 105 (KDM105) protein
content was significant difference (p=0.01) between red light and white light condition (Fig
8).
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Pro R =Protein under red light condition, Pro. W =Protein under white light condition
Fig.8. The Protein of 14 days 6 rice green tea in red light and white light condition
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Vitamin C content

The vitamin C content of BIR green tea have the maximum value of 3.18 mg./100g. under red
light condition. The lowest vitamin C content was shown in TPFR with the value of 1.42
mg /100g. under whate light condition. The vitamin C content under difference light quality
was varied in type of rice, although however the red rice green tea was seen more content or

vitamin C than white rice green tea in this experiment (Fig 9).
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Fig.9. Vitamin C of 14 days 6 rice green tea in red light and white light condition

f-glucan content

The p-glucan content of KMD105 green tea have the maximum B-glucan content value of 2.7
g./100g. under red light condition. The lowest p-glucan content was shown in RD69 with the
value of 1.1 g./100g. under white light condition. The [-glucan content under red light
condition was shown the high volume than white light condition at all type of products. The
difference of f-glucan content between red light and white was shown maximum at RD&9

with the value of 2.5 and 1.1 g /100g. respectively (Fig 10).
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Fig.10. The p-glucan content of 14 days 6 rice green tea in red light and white light condition
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CONCLUSION

In conclusion the mfluences of LED light quality to rice seedlings green tea grown in a semi-
closed system have seem to be clear in chlorophyll a and chlorophyll b content in red rice
seedling under white light condition. The present study have shown the similarity result to the
previous study that the effects of light intensity on effect to chlorophyll and protein content in
algae (R et al. 2015). The light effect could be useful for the purpose of product the white
light could be significance mncrease the protein, vitamin C and the antioxidant in the form of
beta-glucan under red light condition. The further study 1s analyses the chemical content as

the form of amine acid.
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