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Abstract

The purpose of this research was to investigate and improve plant varieties as well as plant production
technology. Furthermore, we focused on post-harvest management and processing for novel goods. The study
included ten projects in the provinces of Chiang Mai, Chiang Rai, Phrae, Phayao, Lampang, and Lamphun:
1) Increasing the value of Strobilanthes cusia (Nees) Kuntze products through technology and innovation
approaches, 2) Research and development of date palm production technology, 3) Improvements in yield,
quality and processing of Indian Gooseberry production in Phrae province, 4)Research and development of
Makiang varieties for processing into ready-to-drink fruit juice, 5) Improve the efficiency of sweet orange (Citrus
sinensis) production and development of local products in Lampang Province, 6) Transfer processing
technology for tea product value addition, 7) The productivity of Asiatic Bitter Yam (Dioscorea hispida Dennst.)
for local plant development in Phrae province, 8) Development of sugar palm production, harvesting and
processing for product value addition in Nan province, 9) Research and development to increase the efficiency
of sugar cane juice production in Phayao province, and 10) Selection and increasing production of Safflower.
The production of a ready-to-use dye in the form of powder dye from crude Hom extract, acidic Hom extract,
and Hom paste (indigo paste or wet indigo) derived from Strobilanthes cusia (Nees) Kuntze (Hom in Thai)
revealed that two foaming agents were suitable for foam-mat drying method. Zinc powder could be used
instead of tamarind sauce (5 tamarind sauce: 95 wet indigo) and durian peel fiber coloring produced the best
color strength. In addition, we were able to establish a network of Hom goods producers and connect with 60
farmers in Phrae. Date palm fruit varieties Bahi harvested 170 days after pollination had yellow skin with
brown spots and total soluble solid greater than 27% Brix. 50% pruning increased fruit size and reduced fruit
loss by removing young fruits. According to post-harvest management, the best storage temperature for fresh
produce was 5 degrees Celsius.

A study on Indian gooseberry yielded two clones, PJ.08 and PR.01, with the highest yield, while clone
CM.06 had the highest vitamin C content. The great antioxidant index was 9.46 for the PJ.02 clone, and the
maximum phenolic compound was found in KJ.01. We also developed a solar-dried Indian gooseberry sheet
with a 1 tamarind flesh: 2 Indian gooseberry flesh ratio and a 1:1 ratio of Indian gooseberry and aloe vera facial
mask that received the most positive feedback from the respondents. The development of Makiang varieties
for juice processing resulted in clone 308 having a higher maximum vyield of 1,233.7 kg/tree than the wild
variety. Sweet orange growth was influenced by various applications of Arbuscular mycorrhiza biofertilizer.
When the coco peat without the biofertilizer was applied to sweet orange grafted on rootstock, the canopy
volume and height increased the most. By mixing 10 ¢ biofertilizer into the bottom of the plant pot, the widest
stem diameter was obtained. Additionally, sweet orange fruits were submerged in 80 °C for 30 seconds to
reduce the bitterness of pasteurized orange juice. The technology transfer of processing tea in order to increase
the value of tea products was focused on three different teas including steamed green tea, Matcha green tea,
and Kocha tea, processing of Pu'er tea, and utilization of tea processing machines were successfully engaged
with 70 tea producers. We were able to collect Asiatic bitter yam varieties from seven growing sites, including
four in Phrae (Wang Hong, Pa Daeng, Den Chai, and Wang Chin), Bo Kluea in Nan, Phu Kam Yao in Phayao, and
Si Satchanalai in Sukhothai. In Nan, we obtained 20 clones of sugar palm and discovered that NAA application
at different time periods has no effect on palm seed germination, even after 24 hours of soaking seed in NAA.
In order to increase sugarcane production in Phayao, trial plots of three sugarcane varieties from Suphan Buri
Field Crops Research Center in Phu Sang sub-district were established. At Don Sukho, Au Thong sub-district,

Suphan Buri province, researchers and Supan Buri 50 sugarcane juice community enterprises exchanged



knowledge on sugar cane production and processing. According to the safflower study in Nan, we were able to
collect four distinct groups of safflowers, but none of them produced a significant yield. Fresh flower yielded
33.7-61.2 keg/rai, dried flower yielded 7-12 kg, and seed yielded 2-4 kg/rai. The highest yield of fresh and dried
flower and seed was obtained by using triple N and double P at higher than required rate fertilizers. Our

research findings will be useful and distributed to all stakeholders, from the farm to the customer.

Keywords: Strobilanthes cusia, date palm, Indian gooseberry, Makiang, sweet orange, tea, Asiatic bitter yam,

sugar palm, sugarcane, safflower
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- swsudeyamsndanmaiuiimslivsslonisumi doyandniumiazanuiidnd wiie veu
- Aenwiteyaiiosenuuulanaineguteyalneddumeuiddase Kl
1. thieyassdmnuiifsrfurieoniiniun1sinsieiudrundimuadsmnuduiug (Entity Relationship
Diagram) tleoSunsauduiusvestoyaiiiniivegaeluszuuivunilad(Field) doyardndn
(Primary Key) wazfdses (Foreign Key) luusiaznisnedoya
2. 9nHu3Rihng Normalization daduiBfitasanaudndouvesdeya iolildlaseadrsvoamsnedia
aunsnnUANANLEdeuTasteyauasviAnAgswAnUnfivesteya
3. davimauiynsudoya (Data Dictionary) tiloedunsmnumuneveadeyasiie q Adatiuaisluszuy
s1udeya Geszneuse Tassiswesgudeyalussiusing 4 MeasiBeaieaiunsizonlideyaveld
warnmssnwinnuUaensievesteys 1wy
- Ansesikazesnuuuszuunsausudeyaeslasnisesnuuudanszuadeya (Data Flow Diagram) Lileafune
nsluavesdoyaniglussuy wazdsduannisueniifimuduiusiussuutazaiialusunsusuiuy (Prototype)
%in Mockup (Wuus1aey) iiesaesnsiauresszuy
- @ruyamdsdmiumsiannssiunsdvdudeyarien Usgnausionmsinindeyagsyuu nsuansdoyana
Ainnlimans uaznsavAudoya
- AEeuMTITNUTEUULAEATIERUAINYNADY lagnadoun1sUIIITBYS WAZLARIHANTTAUAUTDYANTHAR
HAnAMe uariinglimans
- Javhgdemsldeu InelseaziBeamynisldnu uagnisuanmansauaudeya
- vedeu war weunsseuudmsumsldnuliuiusuneurewnsluseaulseinaluauian
anuiivhnismaaes
- AUGIRBUASTIRININITINYATUNT
- audwealulafasaumanaznisdeans nadvInInnYns
- undwdnndndusianviesludmiaung
- aanan1sAnglulseing
JrelIaIN1TIve U 2565 - 2567

TAsaN15808% 2.2 1ASINISILLATHAILINATUIAENISNANDUNNEY

1.95n15aliun15398

a a = a a a o

AanssuN 1 AnwmAlulagn1sNandUNKAN

nsnaaasdl 1.1 nsisyiivlavewwa wazdaiinsiiuinerenun MNaduNaLRUGUIE (2565 - 2566)
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WUULHUNITNAGDS

lnaununmeaes

AeAniuNg

ATF UM AnYTENIng 2565 - 2566 Tuulasdunnduveunyninsi o.A1e 2.1 Teslnl naaeufusy
BunmAuugUIE 19w 20 Fu 01y 5 U Ugnlufiufinuitudunsis faruadaueludusuiadidu anugedu
Anwanysal Wnsidwhateanlsawazuuandiagagunss Insquasnwiduibediuyndu naunasieieldinas
WIARHUEN1UE HALNasUsERIMPARUNNNINUSTIUIAN YAIRINNELLNES 1 iRaudndeanalidduiuyiiunau
mndateiisfiansananteneniieantouiian senvdsganievoidniian uazona ynthevonendunndundsinua
inasiouszyTuiinaunas Jenssuisuas fuiifuiien

ukaBunndunndUaii seusieny 10 Sundswasinas Ine¥duniar 10 wasiade (914 10 - 130 Jundns
NELNAT) 9138 20 HasDe (97g 140 - 180 JumAsnsnasnas) AidumsiiuiiemadunnanmegNa léuA 140 150
160 170 uaz 180 Jundsniswauinas 350156 1dun1siAufiaeg1s 9nduvndy 2 fu duaz 3 90 Foaz 20 WA
Uszidiunrufianelavesuiladudunady udliaruuuiudnuaz 1ing uazsawd anunasided 1 aziuy
A9 YANSUUBLUIN, 2 ATLUL AD 8DUSUNDY, 3 ATLUY AB BaUSUUIUNANY, 4 ATLUY AD 8BNSUNNN, 5 ATLUY A
gauiuInniian wazunduiindoya

AnneideyansaiAnuanzauviolTouiivuaademe ttest

Yuiindaya
Auiwasinas dnnuiuvdmaninas Juiliuifen
A wiifnea e Auemng dinade eruniosde asemsde eruuuie wasiwinidena
 Vanamesudsfiazanedild Usinansedilnnsald uasBunnumiiu
- USinaumaelsilad wasUsunuualsiivesn
. @Rowa dfwde
. Anufianalavewuilon

7. Yeyagn il ing naentInIaIN1TNAaes
anuiinmaaes

WURINMYATNT UIENTULT AR WY 4 0.0 0.6 2uTeslual fidn 19.773243, 99.164235

—_

N L BAWLWDN

SYYLLIAINITINY
U 2565 - 2566

N1IMARBIN 1.2 NAYDINITUANTOHARDHAKFRLAY AN NNABUNKAURUTUNE (2565 - 2566)
WUULHUNITNAGDS

TRUHUNSVIAABIMUUENUABNANYSal (Randomized Complete Block Design) $1u3u 4
N353 nssuitar 5 61 eay 2 fu

33138 1 Lusstons

N33UIT 2 usisdena 30%

N335 3 usisdena 50%

N33UIT 4 usisdena 70%

FeAnTuNg

sATeddunsAnuTEninel 2565 - 2566 Tundasdunaduveanunsnsi o.A19 .dedlusl naaoutusu
Sumnduiusung S1uau 40 du o1y 5 T Ygnlufuiinusiuvunste fanuaiiausludusuindidu gy
anuanysal lidnsdviateanisauazuiaadiagisunss meldnisauasnuimileuiunnsiu waunasieiieldisy
PNAUBUNHAUNAE HaAsNasUTzanadaunInTUSTawIAN YdRINHALINES 1 1o dadenalvlidruiuindunney
‘mﬂﬁﬂﬁzﬁ'aﬁaﬁmsmmﬂﬂamaﬂﬁaaﬂﬁau‘ﬁqﬁ] ponudsgavisvaldniign wiesviovonandsandauss



nswisdera Lunaianageuandenafifinsfianageainniswannassedie dmstuduunarioneudn
nanLNssEAs Wumsiawuunsranenadeedsattate sauluianisiienadiiaunidae 1dun naay nawan
nafiflsos uaznaniinsiarsainlsawasuuas savanegeruussana 5 wuiwesiiauetu dudunsdausdona
2 LFDUNRINANLNES wazdinsiaumte 1 AssuIdly 1 Au

AAszimULUsUTINNNEDR wavlSeudisuauuananwesaeiesgisiivanzay

Juiindea

1. m3fana 1 Woundsmaunas Tuiinaunas Sufiiuien

2. IPUVUIALAEAMNTNNABUNHSUNNLHDY

3. thudndena Usunananan sauruna tininaa Aundiema mnuenine anuuduile tindnwdn
Aruntdn aAruemdn wasdwinidona duiogns 20 naseteluseziiuiismaan (Khalal)

4. Winawosudsiiazaneihly Ysunansaitlnmseld wazusinaunuiu

5. Yayagn leaiIngInaenYIIaIN1TNAGes
dnufivhnnsvaass

WURAINMATNT UIENTULT AR Wy 4 f.usien 0.6 2Tl fidn 19.773243, 99.164235
JTULIAINTIVY

U 2565 - 2566

Ranssuil 2 maviadsEansnwnsveneRusBunNEy
mMsvaaasdl 2.1 AnwnTaguaniivunzausenisuandundndunnan (2565-2566)
ﬂﬂiLU%EJULﬁwi’a@ﬂqﬂﬁmmzam TABIMUHUAISNABBILYY 2 X 5 factorial in CRD $1uau 5 81 51ay 7
nsza lngdl
Uaduusnlunisfing loun Jaguandruau 5 nssuds Ae
N335 1 A (AIuAY)
N3IUIT 2 AU - unaue : inued dasdww 2:1:1
NIIUIT 3 AU 1 UNAUAT : UWANUASLIAY 8RS8 2:1:1
NIIUIT 4 AU : UAULAIUTS BRTTd 31
NIIUIT 5 AU 1 WAULAN Snsdu 4:1
Hadedt 2 1Wun msld uazlillddoTinmlslalssineniaga $n31 10 nfusedu ()
TWAndUNS
1. wissudadunaduiugund (Barhi) urlubhavernduna 2 Au Wefdaideiinnfuwdneen
2. vhawazewAnudndunndy tiluudluseanasead 70% w5 wiit uasdedetnieinie 3 ads
3. thwdalunssduliAnmasen Taethudasederiguin uasussyinelunivusUsifiesnuaudu u
Tugruaueamgilil 38°C 1uan 3 fu
4. w3snTaquzndaunisuds uagilautuuszana 50-60% udahlvussalugumizauin 3x5
TulBinaiivinfuyngs
5. thuidadunnduiiinisenvessenseunaran Seasgnlugumzauin 3x5 i fussyTagneiieFould
udnidundrdunndudndsdulsadon
6. \iodunddunnduengld 4 iiou freasgnlugumzauin ax12 d fiussylagumiediunisiieinide
wnzFestelulsuiou
7. dudundndunnduiiony 4 e waztanmnzainuaznssuds dwaUinansiiondeveslilalssnin
a1dagalusINFUNABUNKEY 67873 slide method TuUSunaalasludulaels direct count uazugnalasanmu
P87 wet sieving and decanting method
8. sfundnduveduiieny 12 iWeu uazTagumnzannusaznssds dwmsianuisnisted 7.
nstufinteya



Tn15193 gL AUlAvOIAUNABUNHNEY

1. anugevesiuna iy anuealy mmn”ﬁﬂuﬁmq 2,4,6,8, 10 way 12 Liau

2. ANNYIILATAIIUAINIYBITIN ﬁawq 4 U FUODUAUNAIIIUIU 5 AU INUAAYNTIUTF LLazﬁmq
12 \fiou Mndundimdest
aoufivhnismeaes

Audidouaziaunnmanuasdedl o Wehdou . 1.3l
JLULLIAINITIVY

U 2565 - 2566

nsnaaedil 2.2 MsUgnnageuAuRsIUIAYesiundBunaduug KL1 filiunsasaadeudieniomungd
1DULD (2565 — 2567)
Weautung
1. thdundiildanmaimnzudadunadueny 2 Ivdumz S1uau 25 fu ldvinsenanalagldiedommne
Tuiananisnisves eslaie uazame (2563) fail
1.1 msafinfduevedudunndudenisididagnnan
wisuasaranedmiunsatinmiwe il
miasmaﬁ 1: 30 mMTris-HCl pH 8.0, 0.1 MNaCl, 0.2 MSucrose Wag 10 mMEDTA
miasmaﬁ 2: 400 mMTris-HCl pH 9.2, 250 mMEDTA wag 2.5%SDS
asavaneil 3 n3ouUSuns 400 fiaddns fdraudedl 5M KOAC USuins 240 adans, 96%
Acetic acid U3u195 46 1addns wag ddH.0 Usuns 114 daddns
vhnsafadduelnedinludunnduselufiasagn 0.05 n$u adunasn 2 fiadans fiflgnndnvun
Wuriugudnas 0.4 lwufiluns $1u9u 2 gn Winasazatei 1 Usuing 250 lulasans udaddeindes Precellys
Evolution 8%e Bertin technologies fin11u137 4,500 TeUAPUNT LAIINLANSIBANTazaeT 2 USuaas 250
Tulasans wenlddrfuiluduil 55 ssrmiwaides uau 15 it andudvaisazaned 3 Usuams 200 lalasang was
aaolsvesy 700 lulasans naulvidhsulpenduraentuasny 5 udl antaniludusmiesfianmdisey 12,000 sou
Aowndl uu 10 wil gediulaldnasnvuin 1.5 Taddnsvaenlviuszuia 500 lulasdns annznaudduwedie
Iso-propanol fiudifudn 500 lulasans ﬁmaamlmmiﬁqmwgﬁ 20 srwadoa Wi 30 Wit udduissiianngy
12,000 59UADUNT WU 5 WNT A19RENaUALDULMMELeNIUa 70 Wastdud Usuins 700 Tulasdns S1uqu 2 sau
Uasglidulewisudiazatgnsnoune TE buffer Usuna 50 lulasans uanharsazanefidweluinainanuidudu
(0.D) TngldiaTos spectrophotometer fiauend A260/A280
1.2 maiindSnafiduedeisigens
wisbndunanURAGeTersfaE Adueduuuy (100 wiluniu/lalasing) 1 lulasang, 5X Green
Gotag® Flexi Buffer 5 lulasdns, 25 mM MeCl, 2 lulasans, 2 mM dNTP 2 lulasans, lnsiues (10 uM) eg1sag 1
1ulAs8n3, Gotaq DNA polymerase 8% Promega (5 gllasislalasans) 0.15 lulasans Iuﬂﬁﬁémﬁu’wm 25 lulasang
Taadaldsunsun1sviieiuasaiaies thermal cycle, Gene Amp 9700 A1aA151971 1 wagldglnsiues
DpDOAmale5F/DpDOAmaledR wag PDK30sF/PDK30sR

Table 1 Thermal cycling conditions for PCR amplification.

Step Temperature Time Number of cycles
Initial denaturation 94 °C 3 minutes 1 cycle
Denaturation 94 °C 30 second
Annealing 52-60 °C 30 second 35 cycle
Extension 72 °C 30 second
Final extension 72 °C 7 minutes 1 cycle




1.3 NM3NTIVADUNAHERNT DS

1. ¥nsmsavdeuiadesaneidueiildannufzenidonieeisaideinglnida (electrophoresis) Insvien
warAnfige1s 4 lulasins vuweaeznilsa 1 iWesidudly 1xTBE buffer ldusamdeulyfia 100 Taadifuian 60 w1l
dousietedineuluslud Tufinwaudduwameyndienin (UV Transilluminators, BIORAD) kaz#i1n15n599d0u
wSemeRSuevin SSR feA3es QAxcel Advanced System

2. fredgnaundrdunnduiiiiunisesamaainde 1. unandsuanana udaniluugnadluudasgn
Ingldszeruan 8x8 Luns

3. quasnilaemslii laderendauifullogde nn 36 Wou uay Saviuasrdalsauasuuaemueasdy
Juiindeya

tuiinteyansunstenenvesiudunndumniuindunagniomadls iothwauuisuifisuiunanisnga
AFolATemNe S ue
anuiivhnismaaes

Audidoussimunnumsded o Waidou o 2.3edlml
JreEIaIMTIve U 2565 - 2567

fanssudl 3 Anwmalulanisdanisndsmaiuiieauasnisudsgudunady
mMsmaaasd 3.1 MmsAnsgamaiilumsifiuinedenisidsunlasgunmussBunaduan (2565 - 2566)
deiildlunisnaaes

1. dunnduan
\A384 Gas Chromatography
\3as¥anunuile (texture analyzer)
1309303 (color meter)
w3oeinlvinsndnludd
A3 digital refractometer
i3osinanandunsa-ang (pH meter)
Lﬂ%aaﬁuﬁﬂqmmﬂLLasm’m%ué’uﬁ’wé (data logger)
w3osimeadion 2 frund
fAouausau (hot air oven)
gunsaluazansialidmiviinseinuammaadl

12, YiB9AIUANRMNYH
KUUKAZITNIINARDY

W o N o R LDN

—
= O

THUHUNINARBILUY split plot $117u 5 81 Tned
main plot #ie aaumgilunisfiusnw
nsRsh 1 fusnwiflgamgil 5 sseiaidea
N3R5 2 usnwnigaumgd 10 ssmiaiTua
N3R5 3 uSnwnigamgdl 15 ssmiaidua
n35uBT 4 iusnwndigaumgdl 25 ssnwaidea (gumgilusiesiiUninesuiueinia)

q U

330357 5 \iushwiigamall 30 esrnwallea (gaumaiivied)

q U
[y

subplot fig szEEIAINRALINY (INeTIRERUANANYN 5 T1)
WBU{URNTMARS

'
a =

Junsfinsnmaiudnedunmauiuguid fgamglising q dWefinwinsfeuudamieadsive) aunimniaadl
o " v

waznIsidounuMTsINEnNaanlusTEZaINBAUY tneflisaduns Al
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1. AuAgdunnduiuguids Tuszezmaiiuiien Khalal stage Fuluszozanuinieaisine fnaddivdes
TeranazdiUTImeLTu T 50-85 Wosidus
2. ¥aauazemdunsdudetharetn wazansazanelndienleluaaelsy (NaOC) aaidiudu 0.02 wWesidusd
dndonuafinand lifidwianlsauazuuas Mnduivinmeaesunssistetundeufunnnssis
3. hmsadeunaA YN 5 Tu unidunndudeununin laensniadeununw
- 9ns1nsmelavesndnna (respiration rate)
- Wesdusnisgadermiin (weight loss)
- USanauaanui (moisture content)
- wWesiudnisiinlse
- @wden (color measurement) lnan1339A1 L*a b
- vl (firmness)
- Wesidudvemadunnduiiudeuansses Khalal iluszes Rutab (szoeiinaunsdmddiaa)
- paunmvnaedt 1A Usinameaudsiiazanenitld (total soluble solids: TSS) Usunaunsndilvivsm
161 (titratable acidity: TA) wazAraadunsea-ang (pH)
- nsneaeunUszamduda laun @ ndu savf dnwagUsingnisuen wazANYeulnesI
TngliAnAziuu 9-point hedonic scale 1= lawauwnniign 2=liveunin 3= liveuinties a=livou 5= Lay 9
(voufu) 6= vouldntos 7= ¥eU 8= YOUNIN 9= YBULNTIAN
anuiiviinsvaaed

nevITuariUINeININAIN AR IEZLUTFUNEANGNYAT NFIVNC)
SYUvAINTIvY U 2565 - 2566

nsneaesii 3.3 Mswanansaatleudunnay @ 2565-2566)
Aeildlunisnaans
1. Bunkauan
2.a15ndld MVt Usunaansuseneuiiuea Usinaualsiivesd anuansasueyyadasy DPPH
USunaunsviaviue
3. wouled loun edua way waglad
4. p30sUndueIms
5. ndestausinamedsiiavanedile
6. guinsaliniesuiiiugulufesufofing
LUULAZISTNITNAADY
asanalesudunnaulneldainuiou
AnunsnsduveiedunnauunazBondetnimanzay 3 seaulduA 1:2 153 way 1:4 1IUNUNTNAADS
WUV RCB 3 35333 vhnsvnass 6 91
551337 1 Shsnduveniledunnauunadunseri 1 1 : 2
N551AF7 1 Shsnduveniledunnauunandunderi W 1 : 3
55137 1 SasnduveailedunnduunaiSendeti 1y 1 : 4
Anwiiigamgiilumsdulininuiou 2 annzde 9 80 ssrwadea 1uia 1 $alus waz 100 asem
waea Wunal 10 wii
nsanalysudunnaunleaules
Anwivsunaneuledinafiiug 3 sedu Ao 25 50 wag 75 u/100 ¢ wasUSHaugaged 3 s¥dufie 3 5 uay
7 u/100 g ﬂmﬁqmmﬁ 50 serwadod Wunan 120 wift whdluiiien 5 und Wedudansviauveseulesd 1
LNUNNSVINABILUY RCB 9 n55333 3 ¥nsvinaes 3
5533391 1 ouleiinaRiug 25 u/100 ¢ wazUSunauagLad 3 u/100 g
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593357 2 weulesivafiua 25 u/100 g warUSuaagLad 5 u/100 g
593357 3 weulesivaRiua 25 u/100 g warUSuaagLad 7 u/100 g
551357 4 weulesiovafiua 50 U/100 g wazUSunauagiad 3 u/100 g
593357 5 weulesinaRiua 50 U/100 g wazUSuaagLad 5 u/100 g
550357 6 toulwsiinaRiiua 50 u/100 ¢ wazUSunauagLad 7 u/100 g
353357 7 woulwaliafiug 75 u/100 o wazUSunaeagLad 3 u/100 g
550357 8 toulwsinaRiua 75 u/100 ¢ wazUSunaeagLad 5 u/100 g
550357 9 toulwsinaRiua 75 u/100 ¢ wazUSunauagLad 7 u/100 g
WUJURN1MAae
1. AnwauauiAvediadunnduunazden
thiegrdunaduineimenudneon tuiiniuinieuasiminudndily thduiledunndununasidon
Fedasunduans AnviguandivesinesnaiodunuduunaziBealdun asddsznounaailneyszana Uum
asUszneviiuea Usinauwalsiiuesd anuauisedueyyadass DPPH A1Audunsnmg USinansasiavan Usina
dhmanasauaziinasiag dd
2. Anwnsanalysudunaa
2.1 Anwnsanalesudunnaulagldainuiau
nsanwinsatnsunadulaeldnnuion axAnusnsdiuvetiledunnduunazidond v imanzay
3 sedulduA 1:2, 1:3 wag 1:4 Anvifgamgilunisduliimnuiou 2 an1izfe 1 80 esrmwaldea 1uan 1 Falug
war 100 peA@al@ya 10 uWl uiavan1izn1siulinusan 1MUNEN1SNAABIUUY RCB 3 NT3U3T N15naaed
6 41 ntuhlunsesnefuue udITURsTE SnsziuinaewdfiarardldiieutuihmindesunnduSudu
2.2 Anwnsanalesudunaaudieeulyd
nsnwnsatalesudunndudisieulsl Useyndlisnisues Abbes et al. (2013) Ingthdeeaile
Sunnduraufutilusnsduiesunnduunazideader iy 1:3 YU pH 1y 4 fensadesn Anvivsinaneuled
IWARLLE 3 526U A 25 50 way 75 u/100 g wazUSInalmagiad 3 sEAUAD 3 5 uay 7 u/100 g Uuilgangil 50 o
wadea Wunan 120 widl wdadalutiion 5 widl iedudinsvhaureaeulei Marunisnaasawuy RCB 9
55138 3 hnsvaaed 3 91 rsedliinaeuddiazanelfifisuiuhmindedunndusudy
3. MsATzviRaNURveslYSUBUNNAY
dadenannznisatndunndusonudounasiouleifivzauian suAsademuieuruiviinuueauded
avangla 80 oerUInd WundasigresaUsynaumaaiilneUsyunu USunuasuseneuiluea Usunaualsiiuess
AuANINInFuBYyaBasy DPPH Aiauidunsanns Usnunsasiosun Usinanhemanouanaztiniaiang ad uay
AMANNNYAUNTE
dnufivhnsvnaes
nevidpuariauIne1nsndsnsiuReiasuUssURansainuns ngamme
J2LIAINTIY
U 2565 - 2566

Tasens 3 TasamsiseniswaumaiianandngunmuaznsulsstazenatonluiuiidmSauns
Aanssuil 1 Wiannnsuanzasdon
nnaaasii 1.1 malisuidfisuituduzrudeuiidadonliluiiuiidmiauns
Waniiung
- qunsal néwatlon Jedund Jeiedl 15-15-15 el 13-13-21 mathana @essausii
nsslnsdnuseRs Tudn Wenvha Aty Wussie v iaaruen
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- T3
TNUNUAIINAABILUU Randomized Complete Block Design 6 n53135 4 %ﬁwmawﬂaaﬂas 4 é
Tneldundnanmadevseaiusivusuneusudeuiudiowmedu ns.01 éun
N3N 1 anedu .06
n3547 2 anesiu ws.01
N35ABN 3 Ay 1,02
N35ABN 4 anediu wa.08
N3N 5 anedu n2.01
n35AN 6 anesiu n9.02
sunzvteneny 5 U lszuzugn 6x6 wns lddeiadl 15-15-15 8ns1 2 AlanFusienu uagldeBuniddn
20 Alan3usiedused newfuifeinandn 1 o latewndl 13-13-21 8w 2 Alanfusesiu quasnuidaiuiiy wavwiu
arsafidosiuidauuasdagauanudndu
waninauaiun1sAndenaiesiu senaenfinraiiiniousngg nann nandnas (LWideendn 50 Alanfusiedu
loeny 8 ) nardlevunuaziivunelug (Fushugudnandaitiosndn 2,50 lwufims) Tusmuasdfygs (Rnaudld
Weenin 350 dadinfusie 100 n¥w)
nstuiindaya
1. mataddula Woun vunemsss duseundduiissiu 10 au. wilesosfideusen vn 4 ey
2. Faanansesnmenuazinug enguLRe
3. USHULAT AN NHAKER
4. sAuazuvasdnginy
5.UsIaansdnAgy Town Indud ansusznevitueda warmidvlansiueyyadase
6 Joyaanmuwandon WWud Au USinady gamgl
anuiinsmaaes AUGITUALTAUINTNYATUNG B.4009 A.uns
JLEEIAINTIVY U 2565 - 2567

Aanssudl 2 msdansnaauzenudey
nanAaesil 2.1 naveansRauRsisauAunIsrusonslinandnuzuuon
santuns
-gUnsnl dusiuguzundeuaadu . 06 Jeduvid Jondl anstestunasidalsauuas gunsaifldlunsinusiai
uaznswiy qunsaitufindeyadu o
- 33M13 1MILNLNITAGBLUY Randomize Complete Block Design 4 n5513s 5 91 wihemaassay 4 fu loun
5533371 1 Fawsafawuy Central Leader
5533571 2 Fusafsuuy Modified Central Leader
3533371 3 FAusafsuuy Open Center
553357 4 Taifnnssausieia
WUIRNMeRea

£ [

Aunzvrnteneany 5 U szuzdan 6x6 wns ldlowadl 15-15-15 8w31 2 Alansusiedu wazlddedunidonsn
20 AlanSusiesiusiol Aoutfutisanandn 1 eu Tadewndl 13-13-21 §as1 2 Alanfusedu quasnumdniuds
wuansieidestuidnusasdngamnudniu uasvinsdaudaimsaiunanssis
nsUuiindeya
1. maaFauiule oun anuge sunamsan S1uudmdn wagdnuiages n 4 1Heu
2. Franansesnmenuazinug engiuLRe
3. USUULAT AN NHAKER

4 lsnuazulasdnginy
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5. Yeyaan1nuangen kA fiu Uiy gaumgil
dnuivhmsveaesiiudoya  AudITeuaziannNMaNunIuns oo .uns
sv881 3 U 2565-2567

n1AAae 1.3 Kavesunaluafesessronandnvesuzamlonluiiuitoninuns
Baniiung
- gunsal Aunzvmdenatesiu w5.06 01y 5 U ansusidluaiiesess (Brassinosteroid; BRs) Jeduvsy
{oieil gunsaliiufinteya nefillunduives uasiedesidiaansotind
- 35119 MUNUNITNABDILUY Randomized Complete Block Design (RCB) 4 A55375 5%’1‘?] az 2 au laun
ns5uAsd 1 viuheruan (Control)
N3IE7 2 wiude BRs seduAuLd 0.004 N /a.
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Research and Development of Tea Leaves Crushing Machine
for Black Tea Production
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ABSTRACT

This experiment was conducted to create a prototype of a crushing machine for
black tea. The crushing machine consisted of 3 components ie. main structure, power
transmission using 1450 rpm, 1.5 kw, electric motor and crushing unit. The crushing unit
consisted of rough crushing part made from meat crushing machine no. 52 and the fine
crushing part made from no. 42 meat crushing machine. The components of crushing part
were frame, screw shaft compress, crushing blades and crushing plate disc. To test the
prototype, young tea shoots were first subjected through withering process for 18 hrs. to
reduce moisture content to ¥1.68 %, and rolled with a cylindrical rolling machine for 20 min.
They were then test crushed with 2 combinations of crushing plate discs; 1st crushing by
using 20 mm. and & mm. erushing plate discs and 2™crushing by using 20 mm. and
& mm. crushing plate dises. The tests were done in 10 replications, each test using 5 kg of
young tea shoots, and at 301 rpm screw shaft speed. Results showed that the machine
could operate both rough and fine crushing continuously without interruption. The crushing
capacity of machine was 9122 kg/hr and 69.53 kg/hr respectively. After going through
fermenting and drying processes the produced black tea had moisture content of not more
than 13%. dark reddish brown in color and was of good quality.

Keywords: black tea, tea leaves crushing machine, black tea erushing machine
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Development Forming Machine for Green Tea
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Abstract

The objective of this research was development.af ereen tea forming machine. The component of cutting machine
consists of 4 parts: 1) Base structure 2) Rolling drurn 3) Rolling shaft set and 4) power unit and transmission system. This
experiment was operated by testing and development for the speed of the cam, capacity of steam green roll forming
rnachine, suitable humidity analysis. The resultfound that the optimum speed of the cam was 25 rpm that sending the
power to the rocker amn to the crapkcase and the roller shaft, causing the rolling ball to be centrifuged back and one
minute 25 times. forming tea 2 kg. The optimum moisture content of tea was of 27.89-30.35%wb forming time was 30
rmin. that after drying the molsture content of tea was 11.82%wb. The stearned green tea characteristics was thin, bent,
mixed with light green strands in the-powder. The color or tea was yellow green. It had a tart flavor followed by a mild

sweet flavor.

Keywords: Stearning green tea, Forming green tea, and Green tea
'Carrespcndirrg authaor: Tel: +66-8-9263-3640, Fax: +66-33-114-119, E-mail: n_kiangsak@hotmail.com
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Development and Utilization

of Natural Dye from Strobilanthes cusia (Nees) Kuntze

Pranom Chaiai', Panpimon Suriyapromchai?, Sutthinee Charcenkid?,

The quality of Mor Hom clathing, s well-known traditional fabric of Phras provines,
is affected by the use of chemical indigo dyes. A better understanding of the praduction
of indigo paste and indigo dye and the use of Strobilanthes cusia Nees) Kunize,
known as Hom, is necessary to enhance the value of regional crops and community
products. We have found that seaking the harvested fresh laaves in 30°C water for
34 hours is the best condition for the production of indigo paste. Ta produce the
high-uality blue dye, one kilogram of indigo paste was mixed with two liters of
pH-14 alkaline water and 200 milliliters of tamarind sauce as a natural tartaric acid
source. With this formulation, the dyed fabrics achieved a high wash fastress scale.

The number of dyeing applications improved fastness propertics, with cotton fibers
yielding garments with richer colors than silk. Cotton and sik fabrics had color fastness
values (K/5) of 10.26-33.15 and 4.39-15.19, respectively, and both treated gaments
achieved 3 color and stain fastness of 5 at @ wash temperature of 40 °C without
fading. In contrast, incraasing the washing temperatura to &0 °C rasufted in more
caler fading in nylen materials. Additianaly, natural mardants derived fram the bark
and leaves of six plants ing and
exhibited the same rate of wash fastness. This study assists locals in making the best
e of Strebilanthes natural dys and premates lacal identity products

that ing fabrics

Keywards: Hom, indigo, indiga paste, production technology, Strobilanthes cusia (Nees) Kurtz

o
AINNIANUINT 3.1

36 hours of soaking the Strobilanthes leaves in 30 °C water
previded the ideal conditions far the wet indigo process by combining
quality and quantity (Tabla 1).

Table 1 Influence of water temperature and sosking time on crude

extract and indigo ntensily.

The Increasing dye count influenced the color strengtii'of all
treated cotton and silk, with cotton offering & higher K/S value
than silk, ranging from 10.26 10 33.15 and 4.39 10 15.15, raspeétivaly
(Table 3). Basidas, © dyaing timas incransed thaldarknass of the
calor an bath cotton and silk fabric dyed, with il fabric baitg
lighte:
Cort

i calor than colton al the same trestmen! (Figure 1),
d il had the same rate of fagtess todight scale § after

Inerassing the extraction pH valus to 14 and adding 200 tartaric
acid rasultad in  highar rata of washability on coften at both 40 G
and 60 *C laundry tamparature (Table 2).

Table 2 Wash fastness of indigo-clyed cotton fabrlc at 40°C and 60°C
washing temperatures,

Vg Tt Wy
w £

"
Eondron oy Colorsvior Gy Cos st
i actle
T s ATEE A T T aphwe ol
4 sy e = shily ok
4 dwdukd & sl
1 v ke gl e
W bedy bl ry el
4 bl A sl

rocersd S Ao A 3-vcy g,

wgatah

the third treatment.

Table 3 CIE color coordinates afid color strongth (KAS) values of dyed
cotton and sik fabrics.

E pri
e an

T4 P

4D E VR T L)

02
Dot 0 Dol

ttn and ik dyed with natural indige at various dye counts

Methodology >

Wet indigo was made. The resulting product was weighed, and the indigo pigment
cantant was calculated. To creata an indivicual indigo dya vat, a kilgram of indigo
puste was completely blended with lime watar with diffarent pH values and tan
s, Knead the cotton dothes in the vat, then sir dry them before hand washing in
water. Allow the items to air dry for five minutes before dyeing them twice more.
The 1SO 105-CO1: 198% and ISO 105-C03; 1989 methods were used to assess colar
fastness 1o washing. Separate cotton and silk fabrics were dyed in 1-9 repetitions.

rind

The finished items wers tested for color measurement and washing fastness. Mordants.
were derived from the bark and leaves of six plants. Tannin compounds were studied
before the expenments. Both faorics were mordanted for an hour separately before
being dyed three times in the indigo vat. The Hunterlsh method wss used to
analyze dyed fabrics chosen at random for their fastness properties.

Mordanted cotton and silk textiles produced different shades of
blue depending on the type of mordant used, as demanstrated by
the silk expariment (Figura 2). The use of & mordant raduced tha
blue shada calor on finishad! products.

Unirsated
3
o
%

=

%

4
J
t

Figure 2, Difterent snades of cotzon and sik fabrics dyed before
mardanting comparad to dyed fabrics after mordanting.

Conclusion i

A number of factars con significantly affect dysing performance. The
preparation of the indige paste or wet indigo, the condition of the vat,
@ number of dyes, the type of lexiile material, the mardant, and a skiled
yer all contriburie ta the quality of textiles dyed with natural indigo. Qur research

has idantifind tha eptimum conditions for wat indige praduction and the dya

cipe for perfect quality dyeing. Cotton fabric seems to be the best r

terial

or dyeing with Strobilanthes cusiz (Nees) Kuntze, and natural mordsnt does
Mot seem to be nacessary in the production of indigo goads.
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