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Abstract

This research aims to extend the shelf life of gold bananas by the Micro/Nano Bubbles technology
(MNBs). The 5 types of water were used to soak gold banana for 20 minutes 1) Tap Water (TW) 2) Air
Micro/Nano Bubbles water (Air MNBs) 3) Air Nano Bubbles water (Air NBs) 4) Ozone Micro/Nano Bubbles
water (O3 MNBs) and 5) Ozone Micro/Nano Bubbles water (O3 NBs). The results showed that the use of
water by MNBs technology can extend shelf life of gold banana. By preventing weight loss and slowing the
firmness of bananas, obviously. Moreover, it could reduce the amount of fungus causing the Crown Rot
disease of gold banana. We also found that when using the MNBs technology with ozone gas, the amount
of fungus is reduced effectively. These results can be used as a guideline for further work on gold banana

washing process using MNBs as a safe and chemical-free technology.
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Abstract

The objective of this study is to determine the amount of total phenolic compounds and its
antioxidant activity from wampee (Clausena lansium (Lour.) Skeels). The compounds were isolated and
extracted by using ethanol and water. Total phenolic contents were then determined by using Folin-
ciocalteu method. The antioxidant activities of the extracts were investigated by 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging activity, 2,2’-azino-bis,3-ethylbenz thiazoline-6-sulphonic acid
(ABTS) radical cation decolorization assay and ferric ion reducing antioxidant power (FRAP) assay. The result
showed that the water extract from wampee peel had the highest amount of total phenolic compounds
at 61.954 + 0.896 mg gallic acid equivalent (GAE) / g extract. The determination of antioxidant activities by
DPPH, ABTS and FRAP found that the highest activities from wampee peel extracts using water were 23.738
+ 0.090, 284.788 + 21.990 and 157.508 + 10.634 mg trolox equivalent (TE) / g extract, respectively. The
findings suggested that the waste products of wampee seeds could be analysed the phenolic compounds
and natural antioxidants. Moreover, the active compounds in wampee seeds might be useful for other

industrial applications.

Keywords: Wampee, Phenolic compounds, Antioxidant
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fuoyyadaszludetsuslnfudievnnidutoya
A ugrun1aineeans waziduuselovdun
PAAIMINTTUA ﬁﬂﬁ’aé’dLﬂwﬁa;&mﬁmﬁmﬂaﬁﬂﬁﬁ’u

dunmdenalaonmie

4.35n15733¢
4.1 Maaseaingau
Fregreuylnduthunueniensinueandns
Frethazenn woneendudiusiigg 4 dau Ao dau
veaUdenuylnfu i euzlniu wiauglviu uas
Wasndmitlougludu andnhdusiegilusuuts
Tneldgovansouiqumgil 45 ssmivaidea Jamn

d
mmﬁﬁyuqmﬁw Soway 9-12 uaruunagidualag
THadesunuis wdihegsiiunasdenuseunnu
pzunsavun 355 lulasiuns daldlinvuzUnain
Wulifigamgd 2-5 ssawai@oasunitaziiun

BRI
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4.2 NM5aNAENIAID8E19
Y1ereg19nmazadlu tawn Waenuglnidu

v
a =]

wWourlndu wasuslwiu wasiudonfnilauziniy

o

1 10 n3u adafolenueauIqns Usuims 50
fiaddns drumsanmlagldindusrazas 14
FougauuQil 95-98 sarwaldya Ui 50 dadans
Mt lwgdedosugiasuuiueufingiugs
59U 120 soUsoWIT wiu 1 Falusudtunenten
drunneeniagldiadesduwissiinnnudiseu 8000
soustowit Wunawu 10 ndl fegeiiataeie
musathdwlaildannisadaduaieendussine
A13geYINe Weszmeivhazaisieniueasanain
ansarn antuianvhuideegldiadeswihursuuns
onude 1A usnuidaegaf adalalilugduvuds
unAdl -20 BIANYALTEAIUNINALUINITATIEN
folu

4.3 n153As1evn1Us uudnsusEnau
fusananun Tne1433 Folin-Ciocalteu

Vnansazanesotsiiatalaluusazdi

aaa

USu1ns 0.50 daddns wvinudisendvansazany

WauUIung 0,50 fadansuaziinauliuing 9.50
Jadans Wua1sazatglefeuAsUBlUNANUTNTY
(10%w/v) USu1as 2.00 Hadans wenlmandu wan
Wuldluiide Agungiveaduian 10 und e
AeUfRenaziasunndmdeadudiiiuud ity
ﬁ“@@hma@ﬂﬂﬁmmﬁlmmmmﬁlu 730 WIlULUAS
sown3esaalaslnlafines ﬂ%mmuaau%qm%ﬁu
asavansuuase) lneneans 3 91 IAINITRANEY
waafildaniinsesiusunuasussneuiluedniavus
1A881ABN19AININAINANNITUIATFIUNTARNAAN

a o '

Tuga9 10- 250 fadnsumedns wagAUINUSUN

o
@

a1sUsznauiusdnyanualumiie me gallic acid

equivalent (GAE)/g extract (Kosasu Wazmaly, 2015)
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4.4 MIIATIRINMIEUDYYABETY

4.4.1 M3AATIINITABYYADATEARY
3% 2,2-Diphenyl-2-picrylhydrazyl(DPPH) radical

Ydnarsavanemegrslnduluinazvdiu
fafaleu3uing 1.00 Aadans adlunasavaaesiil
@1588a19 DPPH AUl TudY 0.2 Hadluanadng
USums 1.50 dadans wenduan 3 und aantu
Fuluiiiln Agumgiendunan 30 wiit danns
MMUse1areauad inAINNTanadveInNududy
94 DPPH thluindnsgandunasiinnnuenindu
517 wiluans Tneadesaalasinlnfwes Adon
uaau%qm%‘lﬂumsasmmwaaﬁ) Tnevnaas 3 81 1h
AINTIAANGUKAIVRIENTANAG20E19 lnge1dens
ATUINAINANNITUINTFIUINTAONT LuY 29 1-25
fadnsunodnsdeand lauanadu me Trolox
equivalent (TE) / g extract (USgygy wazoussni,
2556)

4.4.2 M3ATINNTATUDYYABATLA Y
3% 2,2’-azino-bis (3-ethylbenzothiazoline-6-
sulfonic acid) cation radical scavenging assay
(ABTS) free radical scavenging activity

A8 ABTS Anluasunain Asnsiay
Ay (2550) Viumansazanesegtaugniulunnas
ddiatala3uns 1.00 fadans adlunasnnaass
Vi dda15azats ABTS* radical solution (M@
@15a8a18 ABTS ANuLdudy 7.00 dadluanedns
wazarsavanglnunaduulesgains (K,5,0g) AU
Wty 2.45 faaluadedns Tudnsiau 1:1 danelsd
qquﬁﬁ’aﬂuﬁ'ﬁm 12-16 F2139) YSu15 1.00
fadans iiuliluifinfigaumnfivies 1uan 5 undl
ﬁ’liﬂ’?ﬂﬂl’lﬂ’]iﬁ]@]ﬂa‘IJLLE‘Nﬁﬂ’J’]MEJ’l’mgu 734 unlu
wns Tnees osadalasinlnfines (6onusaus
qméﬂuawazmmmaqﬁ) 1IAINITRANTUKAIYDY
A15an AR 19819 1AYaIAYNITAIUIUIINANNTS

wnsgulnsaendlugie 1-40 Hadnsusiedng FaAni

Touanaidu mg TE / g extract
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4.4.3 NM133ATIEIMIAIUYLADaTEAY
735 Ferric reducing ability power (FRAP)

Ynarsazanemiognauglndulunnazdiu
fiafléiusunng 1.00 faddns aslunaeanaassiid
d@19aza1y FRAP reagent (300 dadluanadns
Acetate buffer, pH 3.6) @15azaluiasinaaslsn
20 fadluanednsuas 10 Jadluanedng 2,4,6-
tripyridyl-3 - triazine (TPTZ) Tue ms1d1u 10:1:1
A USu1ns 1.00 Taddns v ulud 4 adl

a v < o v 1 A
AUMNNNBY LUUNAN 4 UM uﬂﬂmmma@mamm

9 Y

'
a

fianueedu 593 wiluwes Tnondssadalaslnls
fimed (Henueausgviiduasazarsuuasd) then
N15RANAULAIYDIAITAN AR I8g19lAgR 1A ENTS
ATUINAINANNTITUINTTIUINTABNG T UY 29 5-60
fiadnSusiedng Feandilananadu me TE / ¢ extract
(@0 NS LazALy, 2557)

4.5 mydaseidoyanieata

TiAs g A ukUsUsIU (Analysis of
Variance, ANOVA) LU U Complete Randomized
Design (CRD) $117u 3 91 wWisuilouead olag
Duncan’s Multiple Range Test 7 5efunanuidesiu

Saea 95

5. NAN153498

5.1 an15As1zRUSHNENsUsENoUHUe
Anwaviun

N153LAT1ERMUsUnaansuseneuiluedn
Travesasafnanduse vt uiiatade
‘f’lLLaBLaVHuaaLU%BULﬁBUﬁUﬁ’]S@J’]Mig’]UﬂS@LLﬂa
A (gallic acid) (1157391 1) wud1 arsadnaniUden
17{?1ﬁ’méfa&Jﬂgﬁﬁﬂ%mmmiﬂizﬂau?\luaﬁﬂﬁwmqq
ﬁ'aqm NN U 61.954 + 0.896 mg gallic acid
equivalent (GAE)/g extract 7998331 Ao @13aiA9IN
Waendnlefiatnden arsatnandeniiain
Feevuea ansafnandenaniofiatadioen

Yoa asainnNudnianameLeniuea asannan

Wanaineiuul a1satinannudanainnietl wag
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a1sannainid ef afndaeieniuea USHIM
a15UsEnaUuaa N anLAWINAY 35.007 + 0.356,
9.572 + 0.570, 8.111 + 0.381, 6.280 + 0.206, 3.517
+ 0.407, 2.399 + 0.381 uag 0.476 + 0.000 mg GAE
/ g extract UaA U 08 19T Wod1A YN19aa A
(p<0.05)

5.2 HamTRTeiguasueyyadasAae
35 DPPH

M3IATIignE dueyyadaszdaeis
DPPH vesansafmaindsusinsgueszlnfuiiadnge
huazieviuea TswTeuiiousuansunsgiuing
a8nd (371971 2) wudn ansadanUdeniiadade
hilUSinanvfuoyuadass DPPH gefian i

23.738 +0.090 mg trolox equivalent (TE) / g

v
=

extract 509891 9 @1sananUdenfndefiatn
feth ansafnanndeniiafndeieniuea asaria
Mnndendndefiatindienuea asataaniled
affadooniuea arsatnanideiiatndioun as
afranuanadiatadioemues uazasatnInwan
fiatadaeun fusuimarsdueyyadase DPPH
WU 16.163 + 0.153, 15530 + 0.217, 12.432 +
0.398, 5.881 = 0.134, 4.295 + 0.940, 3.462 + 0.066
waz 0.879 +0.248 mg TE / g extract ATUAIAY

' o

ag19lltedAYN19EdR (p<0.05)

5.3 ams’;msﬁ“wqw‘é fuaYYadaszAleY
35 ABTS

Mnsesiqrsinueyyadaseiyds ABTS
vesansatnanase ey i uiiatnaetuas

wnuealagssusuiuasuInsgIuinsaend
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(115797 3) nU31 @rsaneandenus W uiiadtn
Fgtiniusugnd dueyyadase ABTS qafian
WinU 284.788 + 21.990 mg TE / g extract 394833
Ao ansatmanansafnandendniefiatndieih
a1satnanUdenfiatassieniuea a15ainann
Waen@nuefiainsisieniuea arsafaaniiien
afndaeth ansatmenndaiiatadieleniuea @15
afnanwdaiatadietn waraisatnainidoniatn
felenuea TUTuugNS Aueyyadasy ABTS
WINAU 138.313 + 8.643, 33.591 + 2.986, 23.708 +
2.334,22.829 + 2.413 Way 21.558 + 2.002 mg TE /

o w

g extract MUAAU 9 19HTIE1AENISEDR (p<0.05)

o

$ a 14

5.4 NAMIAATIZAVEIUBYNADETEAY
75 FRAP

MATIEiqVEFuoyyadasziieds FRAP
suaamiaﬁmﬁma'awmqﬁuaquﬂw%uﬁaﬁmé’wﬁ%l,a:
wmuealagseuisuivasuinsgIuinsaond
(5197 4) wud ansafmandeniiannding
USunaugns dueuyadasy FRAP gefidn vinfy
157.508 + 10.634 mg TE / g extract 5998311 A©
ansafmainansatnaindendnilefiatadern as
afmandeniiataseieniuea arsadaainden
Aaidlefatadioionuen arsafnaniiefiatnge
thansafnanwdaiiaindioioniuea a1satnon
\efatnsieniuea wazaisataanniudaians
Fae1i TUSugv fiusyyadasy FRAP infy
66.021 + 5758, 30.492 + 0.411, 28.062 + 0.607,
11.641 = 0.186, 11.571 = 0.601, 9.890 + 0.261 wag
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M50 1 USunaansuszneuiiuednisnualudeg e lndudiusng

USunuansusenaufueaniianun (mg GAE / g extract)

e afagneth annemeLeYIUea
Waen 61.954 + 0.896° 9.572 + 0.570°
e 3517 + 0.407 0.476 + 0.000"
Wan 2.399 + 0.381° 6.280 + 0.206°
Waendnie 35.007 + 0.356" 8.111 + 0.381°
nuemn: * =" uapsiannuuandnsvesyndeyasadived Ayvnead (p<0.05)
T 2 USuaugvisei eyladasy DPPH TusegnsuglnFudiusing
qmmua%aaaﬁz DPPH (mg TE / g extract)
fitoE9 aradneth afnnILleNIUea
Waen 23.738 + 0.090° 15.530 + 0.217°
\ite 4.295 + 0.940° 5.881 + 0.134°
L 0.879 + 0.248° 3.462 + 0.066'
Lﬂgaﬂamﬁl@ 16.163 + 0.153° 12.432 + 0.398°

e %" uansfispnuunnsnsvesyadeyasgdiveddyn1eada (p<0.05)

A58 3 USunagvissnusuadasy ABTS luimegaz lndudiusigg

ARV

qwﬁmua%aaasz ABTS (mg TE / g extract)

e lolgN aragneth annmeLeyIuea

Waen 284.788 +21.990° 33591 + 2.986°

Lﬁl@ 23.708 + 2.334¢ 7.608 + 0.812°

Wan 21.558 + 2.002° 22.829 + 2.413°

Lﬂﬁaﬂamﬁa 138.313 + 8.643° 26.705 + 0.513°
wemg: 0 uansiannuuansivesyndeyasgrelidedAynneada (p<0.05)

el 4 USinmgvisdiueuadase FRAP lusagnauglnFudausnag

ALY

qmamua%aaaiz FRAP (mg TE / g extract)

foena afndeh afneeLeNILea
wWaen 157.508 + 10.634° 30.492 + 0.411°
o 11.641 + 0.186" 9.890 + 0.261°
wan 7.526 + 0.000° 11.571 + 0.601°
Waendniile 66.021 + 5.758" 28.062 + 0.607¢c

e >0 uansfenuuandavesyndeyastefidudfymneaif (p<0.05)

o o

7.526 + 0.000 mg TE / g extract MUy oeslitiedIAgyneada (p<0.05)

7

18
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6. 8AUTIINANTTINY
PNHANITIATIERMIUTUINESUSEN DU
Huedntanusluses eyl ugusneg du wu
nndumesnanyliiuiiansseneufiuednsauily
WaauAasanaanUdenuslndudusun
a1sUsznauTluednienuaiiluliuugedian lae
Unfansuseneuiluednainfisinuasnaliaginneig
Auludufuriinvesity uenanilaenadesiumuis
fwvansuszneuiiuednluadnainiuienvesdule 3
aneiug Ae ufiuaey voad uazaiiis Taegide
wonauseuasdlodieliieseiliun wWienuen
Waenlu ietfe i wazwdn wuiu Famuia lu
nsiaszviasadydlng duloarewug iuiu

'
o w a

agwiiiuSinumsdfguniian sesaundedile
WUgnoaf WaETNIYIRS AUy dnduuSune
asUszneuiiuednluduiefonndules 3 4ilnd
ﬂ%mmmﬂﬁqﬂ(ﬂ’mmmﬁm uazAMY ,2559)
nsvadoUgnBiueyyadasy veuyInTy
d7u6199 #1835 DPPH ABTS uay FRAP nusnuile
Wisuisunvdiuaseyyadassandiodiaudaz
dnfunliwuiansataandiuvesudonuylnFui
afnd1evndqns dueuyadasziign sosadu
Waendale e waz wda wan1sTinsed
donndestunansinseivsueyyadasyludau
sngeesdule Anudiludivealdenfiansspaduli
qvisdueyyadasyldfianluvusiidiuve el
issueyyadaszesfigauiy (Cumsssu uas
AfY ,2559; 3911, 2549; Thaipong Wagaaly, 2006;
Benamrouchea a¥ Madani, 2013) 971AN15@N¥1
fagrisdnuoyuedasyluuglniu duiesfiunumuas
AuduTus fuusinmansusenauiiuedniinuly
fogveuiaramveg ity Medarsazaneiild
Tunmsafteinasenisatnansdde Tufegradien

ansavaneNanzaulunsanasield
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7. @3d

nsATIsRUTuInasUsrneui uedn
wonualushegrauzliEuiiueneenundudiusicg
Igun Wienuzlniu deuylnFu wanuzlniu ua
WaendnilouzlWiunazaindesavhazate 2 vin
fio 11 war lmuea ANENTIATIEINUIIENS
atnannudenuzlasui anrndreth TUSuw
a1sUsznevituedniimungediga dawity 61.954
+ 0.0896 mg GAE / g extract @15UN15AnwINs
AUBYAdATEAILTS DPPH, ABTS wag FRAP wuin
ansafinniUdenuglwiufiatageth iussavsnw
Tumsiueyyadasy s3aad nsdulanegeiiae
TnensiAsIzsia 3 38 1éun DPPH, ABTS uay FRAP
ﬁﬂ'wqmﬁfﬁmaugaﬁaizwfm‘“u 23.738 + 0.090,
284.788 + 21.990 way 157.000 + 10.63d mg TE/ ¢
extract mud U Annsfnluadadasuldinugly
Fuusznevludasaisoongni nedanand &
Awanusalunsiueyyedaseiia deduuglndu
Fudunaliwiandefiddnenwlunisihundnwiuay
Fedevonlud1ud uq ldwoly wundainen
gnanunssuonns Wusy warSadunisifiuyadimg

wiswghawnnaliiondnyalvesdamninuiudneme

AnAnssuusznA

vaveuanAugwAlUlagdINm  Uaza1vn
PAAMNTINYAT AMEINEIA1ansLazinalulad
NSNEAT UNTINFNALLIATIITRIAGA UL WY
flvnsatuayunissidunuiliideddiiegans

usneh

L@NEN581999

o

[1] 19uR51 3548 wazUszasm auuny. (2554).

puadaTTUAYANIAIUBULATATE: UNAITIHN

U

1

waznalnnsiinuasen. anlag unsu wug
A755A. 2556. DU ADATY mﬁé’hua%aé‘asz

LaENTIATIER T AueUYAdaTe.
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Abstract

The objectives of this research were 1) to study the unique community Bann Pa Ngaew. 2) to
develop weaving products that meets the needs of customers in the marketing 4.0 3) to design tag for
promote the marketing. The samples were the 17 Pa Ngaew weaving group and 50 customers who visit
village by the simple random sampling. An interview form and questionnaires and design evaluation form
were chosen to be used as a tools for collect data, then analyze by descriptive statistics using percentage
mean and content analysis.

The results of research found that the community at Moo 4, Ban Pa Ngew, are Karen (Pga K’nyau,
or Sgaw) It has a unique feature of Karen, It was built on the basis of culture, traditions, ways of life and
mutual recognition. It became a culture of living of people in the community. The uniqueness of this
community were the main occupation is farming, once a year, the supplement is weaving. A group of
women, weaving fabric and men, weaving craft. Karen language used in communication. About dressing
culture, baby or unmarried girl will wear white dress, patterned with woven yarn do not embroider the
spur. Married women wear colorful clothes, patterned with woven yarn and embroider the spur. Both men
and boy will wear colorful Karen men shirt. In addition, they are conservation group that also uses local
wisdom. Keeping faith, traditions, buildings, houses are now like urban house. But still, the character of
Karen that built with a raised platform under the house. Tribal identity appears in the patterns of clothing,
apparel, and everyday utensils, including the tools used to find food, such as crayons, baskets, and
vegetables. Keep branches for firewood. Sticky rice Duck with chicken. Moreover, it was found that the
tourists come to the village. It is a popular consumer ethnic product. Most of them have demand for ethnic
clothing. Used to decorate the shelter and buy souvenirs. The tourists do not visit the village in rainy season,
most of them visited in winter. And from interviews, headman and members found that the problem of
weaving products are the products are neat in some forms. Products are not varied. No new and lack of

identity of the community. The researcher was design 6 patterns under the conceptual framework for
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product design as uniqueness product, contemporary style and appropriate to ethnic customer need, and
has a tag that easy memorization and re-purchase. Six patterns including hanging lamps, hanging baskets,
baskets with tag. The result of design evaluation by the specialist group found that It’s suitable with
designing, because of the changes and patterns. It is a novelty and modemn. Have a unique community The

model is suitable for use, usability and feasibility in production.

Keywords: Weaving Craft, Innovative Weaving Craft, tag, Pga K'nyau, Karen’s Unique Ethnic Group
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Abstract
The purpose of longan product development was to develop the healthy food products and study
the quality of the product. The concept of using natural phytochemical technique to produce longan was
focused in this study. The product showed potential of health benefits. The formula based on the
entrepreneur was initially applied for the development. The ginger and banana were used as sources of
phytochemicals. It was revealed that development of formulas and ingredients of preserved longan showed
potential to promote health. The best formula resulted in the product containing phenolic compound

content of 842 mg / kg with maximum antioxidant activity (p <0.05).

Keywords: Longan Ginger Banana
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4.1 MINTIVATIVAUNTWINGAY

i Tngau 3 vlle loun drloaunis U9 was
ndwaulunsninseinuauianiaad el Andite
$laeldias 097ni 10w (Consourt, Model C831,
Belgium) Usinauvesudsiiazangldnovun (T5S) Ine
T4hand refractometerUunmnsanenun (g
nsadn3nusensnezdfn) lneisn1slamsnauis
fnuasann (Kirk and Sawyer, 1991)

4.2 mMsimseualeniy

nswwIeuiedlesilaeniedloauuse
300 n3uuglutideu 500 fadansidunan 1 $lua
ntnhluilvesBealnaedestiu uavniodly
Aldnauivdunandug dsisnmslunmi 1 lnefigas

WUFIIUAURINNTIN 1 waz3uil 2

Y

M19199 1 gasiiugiuvesaileniuassil 1

Treatment Ingredients (9
1 Fresh Longan 250
2 Dired Longan 250
3 Glucose syrup 150
4 Hot water 500
5 Tapioca flour 30
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4.4 MFAATIEAAMNEDR

s1usmteyaii liannnsAnwiud ity
1A9189ANLUTUTIULUY ANOVA (Analysis of
Variance) 9nntuUSsuiisuAadefenisins s
AMNLANAINISaTALUUDUNcan’s New Multiple’s

Range Test (DMRT)
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5. NAN153498
5.1 AN NYRIINgAY
HANTIATITIATIZAAUNINNINATVDE LY
BULH Tara wazndeeu THdudiunaundnlunis
el

lenunaINEIY

M13199 2 HANTINTIVUATILNAUATNNNAATYDS

a1l Jawazndqe Al dudrunanlunisvinaileniu

Quality Longan Ginger Banana
oo )
e ‘
pH 6.02 5.96 4.59
Total acidity (%) 0.83 1.92 0.24
Total soluble solids ( Brix) 51.20 21.98 25.73
Free Q-amino nitrogen (mg/) 1289.05 1260.91 2593

Antioxidant activity 1921nn15tM38UAI081971 58 AU

nMsideaneuanaaiumuLandludy

5.2 MSWAILM SN SHaYa INaLYBIa LN

AN 3 FnuazanleniugnIugy

A9 4 SneaiganlenuTuainansitugu
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PMTEAIERTAT lonuiugiu Asududeyaiin
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GRIBRIT

wuEhy Welranleniuianuassiunndulusnsidiu
Sovay 5 dmsunnnasuds ntu lunulagldln

gauuIY 1.5 Talus auwidenazaruisaduduiau

maadl wagAneUsEamduda vitilatadely
MsnLINARSuna benIu 2 Uade (51991 4)

[ 4

5.3 NaU03T AN l8T dnanondn
alonu

PNNINAABINMUINGRS T e laniu Tne
nanogesiugy vhlvinswanwantusislonaud
Y@ nwifedIuIu 4 gas mud anaedi 1-4
(15197 4) Tnenssdsndnarloniunaunany fe ¥
ileanlgauusts wrluhdeuwy 1 $alus 9nthahly
Hulfavisenlaordeciy wazthiedlefildnausu
dnunanduginauudnuilaedunaundnesnis

v a

yManleniufe adleauwianikduinazduwas Jang

wazndweu wenantl dalinisiiu nalaalesunse

M58 3 grsvesnleNuiuanansiugy

v

6 Fedleniun 4 @ns Tanwaedagun 5 wazding
NFIATIRAUAINAI A

LEASlUANS197 5 way 6

Trl Tr2 Tr3 Tr4

3UN 5 dnvaganlendaninnisniu

Wuan 1-2 s

Ingredients Ripe banana Dehydrated banana
Dried logan (g) 300 300
Glucose syrup (g) 30 30
Banana (g) 150 150

a a P = a o ¢ o
AN5199 4 AeassNlglunsAnwnansuaanteniu

Treatment/ Formula (F) Ginger (%) Dehydrated Banana (%) Code
1 6 30 G6B30
2 6 - G6BO
3 - 30 GOB30
a4 - - GOBO
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A15199 5 AFveandniuivesdbeniu

Factor L* a* b*
Factor A: ginger (%) * ns *
Ginger (G6) 28.43+3.32° 9.71+0.71 11.11+3.05°
Ginger (G0) 24.86+1.58" 9.85+1.67 8.80+1.12°
Factor B: Banana (%) * * *
Banana (B30) 28.79+2.86° 9.11+0.70 11.4142.73°
Banana (BO) 24.05+1.39" 10.46+1.31 8.85+1.13"
Interaction (AxB) * ns *
F1=G6xB30 31.35+0.80° 9.64+0.59 13.77+1.35,
F2=G6xBO 25.50+1.15° 9.79+0.95 8.45+0.48"
F3=G0xB30 26.22+0.39" 8.58+0.24 9.04+0.11°
F4=GOxBO 23.49+0.70° 11.13+1.43 8.55+1.71"

asefl 6 Aoy USunaunsarianun warUSinaesudsiiazaneldiimunveananSosialoniu
Factor pH TA (%) TSS (°Brix)

Factor A: Ginger (%) ns ns ns
Ginger (G6) 5.04+0.08 0.54+0.6 49.38+3.95
Ginger (GO) 6.24+0.56 0.57+0.06 56.08+3.81
Factor B: banana %) * ns *
Banana (B30) 5.65+0.62° 0.54+0.07 52.67+7.75°
Banana (BO) 5.63+0.75" 0.57+0.60 52.79+0.16°
Interaction (A x B) * * *
G6 x B30 5.11+0.02° 0.48+0.00° 45.96+0.05°
G6 x BO 6.19+0.02" 0.61+0.00° 59.39+0.01°
GO x B30 4.98+0.02° 0.60+0.00" 52.80+0.28"
GO x BO 6.29+0.01° 0.54+0.00° 52.78+0.02"
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Factor AO TPC

Factor A: Ginger (%) * *

Ginger (G6) 54.84+1.33b 324.09+22.44b
Ginger (GO) 62.09+2.21a 701.14+163.27a
Factor B: banana (%) * *
Banana (B30) 59.93+4.70a 308.64+7.07b
Banana (BO) 57.00+3.71b 434.32+145.27a
Interaction (A x B) * *

F1=G6 x B30 55.87+0.59 (10)c 339.42+22.49c
F2=G6 x BO 64.00+0.29 (35)a 842.28+14.78a
F3=G0 x B30 53.82+0.90 (10)c 308.64+7.07c
F4=GO0 x BO 60.18+0.30 (35)b 560.00+8.99b
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Abstract

Chili is a cooked food producing delicious taste to staple for household in all parts of Thailand
since the past. This study aimed to develop the production of traditional chili paste for health and wide
variety and investigate the quality of chili paste products. Results revealed that the optimum formula of
traditional chili paste consisted of basic ingredients as follows: shallot 63%, chilli 8%, garlic 8%, sugar 7%,
galangal 4%, lemon grass 3% and salt 2%. Supplementation of mushroom and longan provided significant
difference quality of chili paste, i.e. physicochemical and sensory properties. It was found that there was a
difference in pulses with physical, chemical and sensory qualities (p<0.05). Development of traditional chili
paste with mushroom and longan supplement in the formula leaded to further application for product

variety and promote the production of local chili paste as a healthier product.

Keywords: traditional chili paste, mushroom, longan
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Table 1 Chemical properties of longan and mushroom

Quality Winuarhan Winunasiuie alourie
) @ @
pH 6.18 6.20 6.78
TSS (°Brix) 7.23 38.36 82.99
FAN (mg/kg) 1074 8867 2573
PC (ng/g) 1043 3059 3840
TPC (mg/g) 1074 3059 5753
AO (%) 59.76 (7) 47.58 (60) 53.39 (40)

TA= total acidity, TSS= total soluble solids, RS = Reducing sugar content (mg/g), TS = Total sugar content
(mg/g), FAN = free alpha amino nitrogen content (mg/kg), PC = Soluble protein content (ug/g), TPC = Total
phenolic compounds, AO= Antioxidant activity (% ABTS) with dilution in parentheses

Table 2 Ingredients in chili paste of base formula

Ingredients Amount (%)
Dried longan 12.66
Red onion 29.21
Chili 391
Garlic 6.59
Sugar 12.52
Galangal 0.93
Lemon glass 3.41
Salt 7.93

5.2 MIREATINNENNUE Y
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Sowaz 23 gnsfl 2 \RuiavauA iz 23 uaz
goshl 3 WuwiaweinAwisdesay 35 lagauise

o ¥ o ' Figure 1 Chili pastes from three formulae
e UseneuTesgaIiugularaandlumsei 2 $ P
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Figure 2 Ingredients using in the chili paste
development (a) chili paste products from four

formulae (b)

Table 3 Ingredients in chili paste developed from the base formula

Ingredients Amount (%)
Red onion 63.00
Chili 8.00
Garlic 8.00
Sugar 7.00
Galangal 4.00
Lemon glass 3.00
Salt 2.00
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Table 4 Factors using for chili paste development

Formula/ Treatment Mushroom (%) Longan (%)
1 5 20
2 5 0
3 0 20
a4 0 0
Table 5 Effects of ingredients on colors of chili paste products
Quality L* a* b*
Mushroom (M) ns * ns
5% 43.47+1.80 10.63+1.78 10.88+2.52
0% 41.73+1.35 10.47+2.35 9.86+2.45
Longan (L) ns ns ns
20% 42.22+2.08 9.37+1.51 9.53+2.18
0% 42.98+1.48 11.72+1.77 11.20+2.55
MxL ns ns ns
F1= M5% x L20% 43.65+2.14 10.13+1.94 10.56+2.83
F2= M5% x L0% 40.79+0.42 8.62+0.52 8.49+0.81
F3= M0% x L20% 43.29+1.86 11.13+1.87 11.19+2.74
Fd= M0% x L0% 42.67+1.33 12.32+1.80 11.22+2.96
Table 6 Effects of ingredients on chemical properties of chili paste products
Quality MC (%) TPC (mg/kg) AO (%)'
Mushroom (M) * ns ns
5% 5.93+2.26° 38944321 51.83+5.74
0% 4.90+1.36" 39874423 51.5045.32
Longan (L) * * *
20% 7.05+1.10° 3655+181° 47.16+1.11°
0% 3.78+0.11° 4226+194° 56.17+2.43°
MxL * ns ns
F1= M5% x L20% 7.98+0.54° 3619+12 47.23+0.84
F2= M5% x L0% 6.12+0.39" 3690+305 47.09+£1.73
F3= M0% x L20% 3.88+0.11° 4169489 56.44+3.66
Fd= M0% x L0% 3.68+0.15° 42844304 55.91+2.02

TPC = Total phenolic compounds
"AO AO= Antioxidant activity (% ABTS) with 40-fold dilution
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Figure 3 Quality scoring test of chili paste products
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Table 7 Overall preference scores of chill pastes

Overall preference

Formula
(Scores) ™

3.06+0.86

3.57+0.90

3.60+1.02

3.69+1.03
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Abstract

The objectives of the research entitled Design and Development Packaging Product of Thai Dessert
are to design package and Thai dessert value added, to register for OTOP (One Tambon (District) One
Product), and to develop product quality. Research samples are ten people who are members of the
organic farm community, Than Thong Sub-district, Mae Lao District, Chiang Rai Province. Research tool is
the questionnaire of satisfactory in three aspects; package design, suitability of package for Thai dessert,
and the structure of Thai dessert package. Means and standard deviation are used for data analysis.

It was found that the satisfactory for package design, suitability of package for Thai dessert, and the
structure of Thai dessert package is the highest. The highest satisfactory for package design is the package
that can see Thai dessert inside and types of dessert for packing is the second highest. The highest
satisfactory of the suitability of Thai dessert package is the strength of packaging material. The unique of
the package, clean and safe package, information presentation on a package, and a package is easy to open
or close is the second highest. The highest satisfactory of the structure of Thai dessert package is packaging

design structure. Package structure, graphic design, and marketing are the second highest.

Keyword: packaging product, thai dessert
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Abstract

The objectives of the research entitled Development of Soap Product of Sacha Inchi are to study
and develop soap product of Sacha Inchi, to study property of sacha inchi soap for pimple healing by using
it with the volunteers and compare the result before and after using it, to add value of sacha inchi soap,
and to register for OTOP (One Tambon (District) One Product). Research samples are 30 volunteers, 15
males and 15 females whose age between 20-30 who have pimple and facial problem . Research tool is
the questionnaire of satisfactory in four aspects; personal information, behavior for using soap, knowledge
about sacha inchi, and the satisfactory of sacha inshi soap. Percentage and means are used for data analysis.

It was found most of the volunteers are the students whose age between 15-19 who used soap
twice a day for cleaning. Most of them used soap that contain fruits. They bought soap from the
supermarket. Soaps were bought according to their quality. The volunteers knew sacha inchi that reduce
cholesterol level, but they never used the product of sacha inchi. Sacha inchi soap can help with facial

problem and they are satisfied with the property of sacha inchi soap.

Keyword: packaging product, soap, Sacha Inchi
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Surface wettability of Mulberry paper by low pressure plasma technique
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Abstract

The aims of this research to study surface wettability of Mulberry paper by using low pressure
Tetrafluoromethane (CF4) plasma technique. The plasma condition was studied by applying 50 and 100
Watt of radio frequency power under fixed dwell time in 10 minute and gas pressure at 1 X 10~ Torr. The
surface area of mulberry paper was determined in 3 X 10 and 5 X 10 cm. The relation of surface
wettability as a function of plasma parameters and mulberry paper size has been found. It was found that
contact angle was approximately obtained in a range of 103.67 — 108.58° . Therefore, the result
confirmed that CF, plasma parameter (power, pressure and time) had sufficiency to improve surface

wettability for mulberry paper.

Keywords: Mulberry paper, Low pressure plasma, surface wettability, contact angle
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Abstract

The main purpose of this research is to study the durability of bamboo in structure members by
using chemical treatment methods, namely soaking in Boric Borax and CCB solutions in concentrations used
3, 5 and 8%, and by non-chemical treatment methods, such as water soaking and smoking. In order to
study tensile strength and compressive strength of three types of treated bamboo namely ; Zang, Raug and
Seesug. The Results showed that the differences in tensile strength and compressive strength of all
chemically treated bamboo depend on the type of bamboo, and the type and concentration of the
chemical used. At lower 20 % of moisture content controlled, Raug soaked in Boric Borax 5%, and Zang
and Seesug soaked in CCB 3% had higher tensile strength (986, 1,723 and 1,757 kg/cm’, respectively) than
bamboo treated with water soaking and untreated bamboo. For the compressive strength test, Raug soaked
in Boric Borax 8%, Seesug soaked in CCB 5% and Zang soaked in CCB 8% (429, 525 and 837 kg/cm’,
respectively) were all higher than bamboo treated with water soaking and untreated bamboo. Signally,
smoked Zang had the highest tensile strength at 2,072 kg/cm” and smoked Raug had the highest
compressive strength at 592 kg/cm’. The physical properties study after storage for 3 months showed no
fungi was on their pulp, whereas insects had attacked the untreated Zang, Raug and Seesug, including
Seesug soaked in water. Besides, SEM and EDX techniques show that the efficiency of absorption and

chemical fixation on each type bamboo are different.

Keywords: bamboo durability tensile strength compressive strength structure members
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asgliiesidadunisguluasiostuiida
wuas vioanstostudes Tnarqudssana 510
U9

4) MU Mld 2 wuu Ae

- nsutlunuads (Steeping) 1 ulslinen
sl 35iderld9etosuazildndiaznanesq
& wwe il dnuasdonun wu tusan waly
LLu’aﬁﬁy’ﬁsLﬂHﬂué”lwdagjsluﬁm&hqﬁaa 30 .

- msudluwuiueuludaude (Soaking) 14la
Aruldliuds anuduvedldiuszana 209 THukeae

andunelapnilifaauayldiadesnd
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5) 1198AUNBIRI8TEN1TUNUT UE 89 (Sap-
replacement treatment) W uds ﬂ’]'ﬁﬁli‘uyl,l,iﬂ Ay
Ussuay 1-1.5 bar (1 bar = 4538 15 Uauﬁ/m.ﬁq
w39 10 nn/ms.an) satertesiusnudolslvidn
Tunuiividesdudli diasansludeldayiva
penuveansvieuldisnaunis nssuAsldAULL
ﬁﬁm’m%uqmazﬁmm‘mgiq

o ° o

6) MIDUNARN U bl beriuzdy dns

¥
] 3

nansasilslidnany Waneen Wefinauduazvinli
Aadasilding fafunisiliurasdosiudon
viorndndoniidueguuin mseudentufusd
T$17a0 6 . dawleivinlefduily 1 Feugndu 17
azifev 19an 12 9w, 919mqueuated1luvindu
n5¢launI 91 UdINLd NaI1NaULaIAITUI88N
fAapavionduiifidemeewlinaume Sufuld
qn‘wawaaﬂﬂms[,ﬁl,l,ﬂu%ﬂmﬁut%aﬁLLasLL:uaqié’

7) A1ssusqealsiadl (Fumigation) 1u
wmsnslumsidauaztlostuwuasiangldiieradia
Tuiundnfailiilenneg fidsluaedineUseme
gansamanuuasiun vusuuazlala nssuseans
Minuuasinld methyl bromide n3oa1ssuATULN
5 nssuliffwandns fwalunisidauuaintiu
Jastunsiihatevesuuaclila

3.6 M3k lalalusuneasns

sl ldlwiasunaunia Tusenang
asnsulanaded 2 wEniasureunInvauAauT et
gurldliudndudndng udaldiasuneunIaunu
wiin uilutlagtufdaidleisdey 1dlkduiiadfida

o Al

wisnuBangusn uazilutanidadaminniunan
SeUszanar 16 wh iesuusemindy TTleduseisls
13,000 AlanSusomsamuRmnsiTeLas UL dla
17,000 AlansusomsusuRiunIfivass mezmqﬁ
1ﬁlﬂ@m1§ﬂmﬂ levunasuneuniaunumdniaia v
TinsEanziunaundas a1l liuasuneunss
mmzﬁ'mmauﬂ?m&f'ﬁﬁﬁéwamaq ldlWagnesna wag

sounliiliradianiasaninsewmely aevinlalilea
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t% ' [y

wsuuendiupeunsaivitey llIsldmunsdmsu

¥
a ]

NEsuAsUNIRlATIas1s waealdladniulasuiiu
aeunsanantuiusayldldsuiminuntdn

nuitefisadestunistldlhan 9l
Tassafaiifusiuaunn fnmsdnwaaaifivesls
i wagmsfinwauantivesaeunimesulililudu
#1199 VlATIASI 919U

Amanda and Untao (2001) @nwaaauds
\BenaveslafliazivAsuuasmuaiugnuazengues
116 wudrhdsedldliasifud unueny Tavaed
dsgeandloldilifiony 25-4 U wasndsandurigs
Jzanas Udewesliliazdretesiunisinunzves
ddfu ustaztdugefiiAansdemedeldlifuusdu
wuwnu JgmaAgvesnisildluunlafe Tdla
hezduilegerfovessuazusasdainlilifluidome
18 sadufssndudesiinsdostuldtinandanani
mnagildlalulgau

6N

o« 9

WWanavealiiling a1nwanisIdenuInldlenadedd

(2540) AnwrANUANIINIBAINLAY

AaREAA AN ARSI IR 46% Wy
PRE ST AN Wiy 0.77 Aadsnisun
Faftanmuianasnududa Sefluazainuenn Wi
2.53% 1.35% waz 0.21% aua1su lnedaade
lugdauaninvindy 135 Wwngniana lugaanis
ganguiniu 13,115 wngwiada wagaA1numiled
676 WNEWIERA ANLAABAULAURY AIULALSH
warALAudeuvuIuAsuYAU 314 72 uay 14
WNZWIAAD AIUAIRU

Ghavami (2004) @nwautawgenaveldld 6
il wiousAnwnisindeviavesldliiiedesiu
Aty esnnldilifideids do anunsogeduiild
IINNIANBIMUIT FasrdIusEminefideratiinin
yasldilufirunninmands 6 wih Usunadlsilaifiasy
TununsunInuagyilimusudmingsqndo 3%
yosntidinau wagarsiinslithentiostuntsgaih

wwanuR Ikl
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4355007 (2546) Anwianununiuluninauiy
voslilufsunisdosiusnuni ol wuuldansiadl
wazlildansiadl iielfiduldmeuluaiunals wut
Tlifiunstestusnuileliuuuldansailoonis
wrlushentlosiusnuidiels! 3 vl Iéud 3% CCA 1%
(Antiborer + Antiblue) kag 1% (Devatern + IF 1000)
Tinannunumivlunisldanueuiuninldwlfidu
nstesiudnunieliuuulaldansiad Tnonisuely
dhilauaznisurlutilva

dmsuaideil angdidefunfniiazdng
AsWAILINSTUINAMSIRuAuAmuyeslill Tae
Basldasaiivazldldarsed Womuwamisluns
gnangnisldanuresliililiagnalivsesdnsnind sy
THlunlasaing tiensinegnisldanuvesliflwly

Y1IUIUIY

4.35n015733%

Y v
av dda o o

UITHUATUADUNITANTUIIU 2 TURDU

o
= o

Ao ﬁuumauuﬁm‘f}uﬁﬂmmsﬁwmﬂizmumﬂﬁu

P

aunures il iildasiadvaz liildarsiad uay
SupouiaendunsnaouantBveslsily 1un mds
A Mdsen wazAnwanTienisnmueslsliiini
wazldwunszuaunsiiuauaan Tagledla
ns@nwdl 3 vile Toun ldlugns Lilasan wagld
lidgn Fslunspurumaiiinanuasmuyesliflilagly
ansiadl Ievidnsmsualiileludheonad 2 odn tdun
vhenaiinauves Boric acid fu Borax Miflanandudu
3,5 ua 8% taevhmin wasenad Copper Chrome
Boron (CCB) dinnudiadu 3, 5 uag 8% laetimiin
dmsunszurumsiiiuauasuvelilalagldly
answadl 31 2 38 18uA nmsugiuaznnsgnaly
nan1sngeuanTRseg vesliflina 3 via
firnunszuunsiuanuamulaedsnsldasadl
wazluldarsiall azgniuniiasigvinaiile
wWisuiieurulifliynaunuitliunszuaunaia

AIUAINU
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4.1 Jan aunsaluazansiadldluanidy

4.1.1 Fanildlusnide

1) lldihumedeu 3 9da Tewn ke
Isflsisan uazliilbidan Fenanundaferiude oidles
2.010

2) answedlildlunswdeathenadl i

- N3AUB3N (Boric acid, H;BO;) AR grade AL
U3avis 99.5 %

-UBKING (Borax) 30 19LA HULARSIVBLIA
(Sodium tetraborate, Na,B,0-) AR grade mmﬁ?j‘wé
99.5%

e eulalasiun (Sodium dichromate,
Na,Cr,0; ) ingad1ms ur osluanns mmu%‘qwé
99.0%

-poUilasd’atwn (Copper (I) sulphate
anhydrous, CuSO,) AR grade mmﬁqwé 99.0%

012 gunsaluaziniesilefldluimiide

pUnsaluaniedosfiofisndudmivnuised
¥ wdedamnans i naemanaRndmu
Uiiﬁ;if’lmmﬁ 13 ea¥PAnuad e al1ulane
wieafarudy  sunsusamedluined ndeq
Nadau Universal Testing Machine (UTM) W@y
W30 Scanning electron microscope (SEM)

4.2 Ffiuanuamuveslls

ATl AN IEMsfiuaunmuesls
Lulnsnslaarsinduazlaldarsindvecdile 3 viin
oun laleions Tilsan wagliilndan

TnefiseaziBonsal

4.2.1 nszuaumsiinamnuamuedsinlag
Tldansied § 258 16un msuwduaznisesl

4.2.1.1 st Sumeunsadiuegd

1. ldvuszunadlunaasmanain Usunns
20 an5

2. hlsflifsingnvidedaduudosudn quus

asluinussglundemanadin uardnsesllinusdas
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v '
° [ =

Fulvianeglase vl degud

U

1 Tnauenauviia
voldlu

3, Upndosmanadnlyadn wiouatudin
Su wazanfisurinisvaass

0. Wasuilunsesmanadinnng 5 Ju il
Yoatunsiniudrveddldiiinarnnisninaos
\Feqaunie

5. onlsflsiuanniileuslstiiauasy 30 Yu

6. A dlaflelauustslunszuanniausie aull
auaulahAu 20 % FamsaedeulnenIosinnuiy

7. UlsTleidsauurie lwdeududunuile

NAFDUNNIAG LATAIAIDN

v
°

JUn 1 Wilvhnnsifisanuasulagnisugin

JUN 2 msnvaingngiveslilivagensl
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4.2.1.2 msgndll Sumeunsiduensied

1. dald W ldidudieniussanm 1-2 1wns
as193nA1Aud Ul arFunaunisen slidne
\3osTnnuiy

2. dlsliusasadaunsosuuiige il
Anufeudmesaulll uazaiuaugamgiilieyluts
100-120 °C lngldtuingamaiingininaanuiouly
el ﬁ’dgﬂﬁ 2

3. wandlelndulundunegeasiieue
Wiel#anudeunszaeiwiaimasnisdudasls
15 Tnesz3eladlilsinlng dannandialilaSudud
Yhmnauiy

4. oy r3leiliaunseisldliuieaiin 39
lilsiurazadnazldiianlunisersinlamnmu

5. as97AsyAuAILT uveslalln A e
w3osinnuty Tnglilrnanudulaiiu 20 %

6. YlsTliAidun1sgrelnauuts lumIoy
ugunuiionnaourdsi uazidssn

4.2.2 335 uanunsmuvesliililagle
a5iAil

PATeElEAnwNsRuAuamure il
Tneldansed loun msudlsfleludonaifvsouiu
2 %1la A9 ﬁ’]&ﬂ Boric Borax LLaij”lEJ’] Copper Chrome
Boron 38 CCB iflamududu 3, 5 uas 8%

4.2.2.1 n13urtinen Boric Borax fi4uneu
nseiuay dall

n. 3Enswieuthen Boric Borax

1. Fevviinans Boric acid uaz Borax lu
USinafidesnanisufianududu 3, 5 uaz 8% lng
Yt

2, Lauﬁwaﬂuﬂéaqwmaﬁﬂﬁ'mif«;miLﬂﬁﬁ
Famdnuda Usvana 5 ans auliansazangluh
d W Boric acid fadundnvewdsiiavangluilé
871NN Borax 813fadldanusaudiglinisazated
Ju Tnenssufigmnissatn 50 °C deuthlunay

AU Borax
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3. AUA15aYany Boric acid way Borax b
Wiy udsudsimsvesinadl Tagnnsidusily
AU 20 A3 wielildanududuresinenaiianui
foang

9. 33msualiflelurien Boric Borax

1. dhudeslsiliviednlsfliiiugs fuudas
Tut1e7 Boric Borax 7iussqlundeswaradn lne
a“fmL'%*aﬂﬂr;iL.wiazs'??uslﬁwasﬂﬁﬁsﬁuﬁwmmﬁ Tagusn
muvdavedlsill fagud 3

2. Unenaeananafnliaiyn waztuiiniu
PRI ANGETR

3. ps19deUAIATIET IINEYB LAl
otsaNLENe dUsvias 2 aSe Taednesau
Anudssnve s ailivinfuse s udy win
asanuindasininiud e Wuasedadlvile
UUlanpnudssmnyvesheedaads

4. pnlefliauanninen Boric Borax Wieud
lTlsauasu 14 Ju

5. Wl uATuislunszuaenniewis au
Tanud uldiiy 20 % §ansieaeulaoindosdn
Ay Aouthluwssndunuiienageuduay
18990

4.2.2 mil,lfd‘jﬂm Copper Chrome Boron

n. Fenswienthen CCB

answadiifldlunswdouien ccB 1 3 wdn
le'wn" Boric acid Copper sulphate Lag Sodium
dichromate Taefidumeulunswsen el

1. o sy ninans Boric acid Copper
sulphate wag Sodium dichromate Tusmnsau 1.5 :
3. 4 Tnelvdanududlumiedosaslnetmin

2, Lamﬁﬂaﬂuﬂa'aawmaaﬂﬁmia}mimﬁﬁ”’a
3 gfiafid i miinuds Uszana 5 ans auliansiadl
uwiavyinazanslutn dmdu Boric acid Fsavane
Tuwlde1nna 1 Copper sulphate waz Sodium

dichromate a1asasldmnuseutlglinisazalen
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a a

Ju Tnensauvigaumgiuseanas 50 °C newtlunay
o al a
fuansavaedn 2 ¥in

3. Wasararens 3 vleunaulddnnu
waUSuUSUImste el lriusuIng 20 ans LWa i
eANULTUIRILIe CCB AUNADINNG

2. nmsualalinlutinen ccB

Y laTlennualuiner CCB Tngsvin3simeniu

nsudlut1en Boric Borax Aauanslugud 4

3UN 3 Lilsiivinnnsifiuanuasu

TnennswaueBoric Borax

5UN 4 Tlivhmsfisanunmy

Tnen1su¥inen CCB
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4.3 msnagaunasaualdled

NM9LPT LT UNLLAY N TNAEUANS 9 sUB1
131ls Sumounssduau dal

1. W liiliundn Trlsvuamudasnis Ae
ATeUTEUN 2-3 cm

2. snddenlsflsioanstaansing Tnglsianu
WU 2-4 mm

3. Taszazangafsnanalsl 5 cm 7 laily
Vsnadfidudoudes ilenaduituiinaaeumdia

4. Sovuraiiudl Tng¥nnnunineuazainy
w1 athsay 3 A1 Wemanede Tngldliudasede
¥ unmaevethalesslnas 15 3y

5. sl lUneaeuingis Taawndae UTM

Aaguil 5

JUN 6 dnuazvedlilivaznaaauidsdn
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4.4 nmsnedaunasenveoalille

NM5IPTELTUIULAE NMINAdBURE IS AUes
131lel funeumssduny §ad

1. simUdealdllaliiianuenivdesay 15 cm

2. Taszeziduniqudnateaiglunay
meuanvesUdedilimenadiies agas 3 @ e
WA Laa e uasA A Ui dnsuiuidadn
Tnglstliurazvinaglddunaaeusdaion vinay 3
u

3. YTl Uneaeuidssalnanios UTM
f?ﬁgﬂﬁ 6

4.5 mMsAnwautanisnignmveeldle

4.5.1 M3fnwINsUasuLUasdnyas NI
menmvesliilifsanidesuasuiawianglst

1fleiots 3 vl 18un Wldans Wlison wes
1iflsdan Anuuagliiunszuiumiisnnunmu
memdsannisislruislunssuainiauds 19l
maa’wléfgﬂﬁwmﬁmmmimﬁ'ammaaé’ﬂwmsmq
menn leun nsasuwdasdisuieananms
Andes1 warnisnsavaeusesazuuLi oldiiia
anuuasrhanels Tnedanenisiadsunlasiana
mendeniiulilluannisund Wunan 3 ey
udiaSeuiisunanisiasuutasesliflinnadad
Wnaz NN EUIUNTRLAINLA I

452 nsfnwdugiuingrveddiilulag
w30 Scanning electron microscope (SEM) wagn1s
3Lﬂiﬂzﬁﬂ§mwmﬁwqﬁaaLﬂ§aa Energy-dispersive X-
ray microanalyser (EDX)

nuATeElgh AN g Anevesldila
Tngldiados SEM Faflundosqanssaididnasounuy
d09n31A wazyimsiaszriUnasuulasasa

a9kl d8ues 09 EDX Taevinnisnaaauluniig

%

gy n1aalae g uanuliunnuiasgudl Gl

JUNBU A9
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UM 7 Snvaggunulila

WeAnwdnguinelaein3as SEM

1. el duwviadng nd1eUsezanm 3 un. v 2
103l WATE™ 2 93,

2. sl nluurTululnsiaumanUssanm
40 3wt wdathuwndud wdng Tnedainuen
Uszanal 3 uy.

3, 3 ualad Wi sinuds defiaunn Ay
AT X ALY X ANUNAWT LWINAU 3 1l X 3 33 x 2
uy. amaBesliuu stub faguit 7 Taedudindumis
vostuuldliusasaia udnhluouiigumgli 56 °C
Hunan 20 v, dieldaaduy

4. 1% stub ARuuliluge 3 Tndeu

Aamaenaaal vJuan 60 Ui AaeLAs 99 Gold

sputter coater k&3 snlUanan nuanIFFIWING
voslifliuaziinsziuiinass felnies SEM uas
P399 EDX msidnfiu

5. IiTERAMANgILIN1ANLAT 89 SEM
wagmUTnasnananesussdiondiilianiaios
EDX

5. NAN15398
5.1 wansnadaunasavadldle
msnageuidsmveslilndiniunszuiuns
WinauamuLasfiliiunsTUIunSNA LAY
voiliiln 3 wiin Town Lilkens ldlisan wagldlidan

=% o

Tngltmeg19lunsnadaumasmedIuIu 15 floeid
TuudagyanisaaeuLfl etuvidtade nanis
NAFOULIIRINIAITIT 1 LLasgﬂﬁ" 8 uanelifisiuin
AszUIUNSIuANLAIUTnan o & i sl
Tnnszurunsirazyininaneniasnevedliluunag
gdauananeiu Tnonudnledlisanug e Boric
Borax 5% liflugnauazliflidgnudiinen ccB 3% d
dsagenitlsiluainfoatuiuthuay il
ASTUIUNTS AB AN 986, 1723 way 1757 Nn./m5.94.

AUAIAUY

A15199 1 HansnedaumaIRsvadllbEiEuLag iU STUINASRNAINNAINY

. L. MAswe (nN./n3.24.)
NITUIUNTTILNUAITUAINUY AN
) Leilelns Laileisan Laileidgn

with NW 1110 890 717

gslvl NF 2072 640 913

wythen Boric Borax 3% BB3 1695 725 1347

wythen Boric Borax 5% BBS 1701 986 1512

Wwythen Boric Borax 8% BBS 1059 525 1225

withen CCB 3% CCB3 1723 862 1757

wdthen CCB 5% CCBS 1309 642 1565

wdthen CCB 8% cces 946 774 1025

Tl unszuIunng NN 1582 881 1751
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[

U 8 Mdanavesldbidaniinuuaylairu

€aN

NTEUIUNITHRUAINAINY

JUN 9 Mdedaveslilionsimuuaglsisy

ASLUIUNTHNUAIUAINIU

AN5199 2 Han1sneaaurdIdavasldlutuas LI UN ST UL SRNAUAINY

. Lo Maadn (NN./n3.9.)
NITUIUNTIILNUAINUAINY fUanad
) EqPEAR 1eileisan Leileidgn

Wt NW/ 580 211 439

gslvl NF 529 592 277

Ww¥then Boric Borax 3% BB3 457 249 244

LLGU'%EIIWEH Boric Borax 5% BB5 554 297 461

LL°U"1:!€’IEJ’1 Boric Borax 8% BB8 436 429 410

wthen CCB 3% CCB3 644 192 514

withen CCB 5% CCBS5 652 172 525

wdthen CCB 8% ccBs 837 311 464

niliunszuInnIs NN 425 394 402

5.2 nan1snadeuiasenveell

nrsnadauna s nves Ll i W1y
AsTUIUN S NAIAMLLALT N unTEUILNTS
dineuaanuvedbdli 3 9ila Toun Tdlkens W
51 wagliildan Tneldsogndlunisneaeunidana

91U 3 dregelulaasyAnNITNAaR U 0NN

'
N

ANRAY HANISNAABDULSIDAAINITIN 2 warsUR

U

o w

WAL NTEUIUNTRLANUAMNUTINAR DRSS
dnvaslilli Inunszuiunisusazviainanerdwn
asldlnurazeiawanaany taewudn Lilusanws

118 Boric Borax 8% ilidanudune CCB 5%

a

uavlsflsianausitnen CCB 8% fimdsdngendliiliviia
Wenfuitugin uarlifindilsiriiunszuiunis Ao flen
429, 525 uaz 837 NN./AT.YU. ANGINU

5.3 wansAnwatvainiesnenmeesldll

TumsAnwnausivmenienmees k1w
AszUUNsinauAmuLas ik unsEUIuAISRY
Anuasnuvadhild 3 via lawn ldldene 1dlisan
wazldllidgn NNNINTIEBUNISIUA BunUasd ves
Helifuannsiiadg esuazdnsarsesazid
Vanaiolvesumasnend iyl luane

Unfluszezien 3 Weou suiinsdnudaugiuinen
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voalsild Fuansdnuvarlasiadensluveslsiinlagnis
Ainszvisieeie SEM uagmsiinsiginuinasg
Tulpseassweslsiligaeasas EDX IdnamsAnwuay
MINATIEINE FaE

5.3.1 namsAnwnsiasuulasdveaile
IfiAsanidesuaznsinanailelifosanuuas

msAnwnsiasuasdvesie L lHdiAn
e warmsaneilelifesannuuas fivrsan
IganuUsunawesfiufi i lsliAinsiAndsuntas
FnwarnaneninaananlasAndudesazveanis
Wasuasiintuiieuiuiuiawimmnvedllsdens
1flisan warlilidgniinunszuiunisfivainy
aanuuazlinunszuaunsiiuanunmy Swadils
AR InNg 197 3 LLasg"dﬁ' 10

5.3.2 wanmsfnwdugiuinenvedldlniie
1A309 SEM WazNans AT i UTasIneeg v
Tnseadaliflaiseadas EDX

Fuguinewesldlniléannisiasgh

F1A309 SEM  dauansdednvazlaseadievoslsl
Tunwvwiudule wazarndnvinsvedls T 6

%

NITUINLANAINULAENTZUIUNIANS WUl

TugpruAuilaiinunszurunsfisanuasy fagui
11 uagguil 12uansshetnsduginervesliilisini
K1unszurumsfinauamulnensugtie Boric
Borax Wa¥n13uttingn CCB muaiy
dmMSUNaN1TIATIERUT ISR vl

TAssasalallaumeLnses EDX wandsanis1an 4

JUN 10 SNWIRLIANTUDILIAY

vullelfilndaniilainunszuiuns

UM 11 dnwaglassaiuniadaunsesdilisni
HUNTEUIUNSERNAIUAINLAINNT WY

181 Boric Borax 8% lagiA3ns SEM

JUN 12 dnwauzlassainniadavinvedlibising
HUNTEUIUNSHANAINAINUAINANTUY NN

CCB 8% Ineipdas SEM
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M3199 3 antimmamenueslillifr ez liiunszuunmsiisaumuasiugane 3 eu

AsTUIUNSLL Usinaniswasuulasdneasmanienimuadliii (%)
yiinvadldln — -
ALAINL MILAnEeI MIYanevBILLA

NW laimsaanu laimsaanu
NF laimsaanu lansaany
BB 3% laingaanuy lansaany
BB5% laingaanuy lansaanuy
aileigna BB8% laingaanuy lansaanuy
CCB 3% laimsaanu laimsaanu
CCB 5% laimsaanu laimsaanu
CCB 8% laimsaanu laimsaanu

NN laimsaanu 1%
NW laimsaanu laimsaanu
NF laimsaanu laimsaanu
BB 3% laimsaanu laimsaanu
BB5% laimsaanu laimsaanu
1a1leisan BB8% laimsaanu laimsaanu
CCB 3% lainsaany lansaany
CCB 5% laingaanuy lansaany
CCB 8% laingaany lansaany

NN laimsaanu 1%

NW lainsaanu 3%
NF laimsaanu laimsaanu
BB 3% laimsaanu laimsaanu
BB5% laimsaanu laimsaanu
Leileidgn BB8% langany Linsany
CCB 3% laimsaanu laimsaanu
CCB 5% laimsaanu laimsaanu
CCB 8% laimsaanu laimsaanu

NN laimsaanu 15 %

102



NsanRemalulaguinnssu U0 4 adui 2 nsngiau-Sunnau 2563, inilan gunais, wih 89-106

M19199 4 Nan1sTIATIRUTINAERRNY vulassadelilliaewnses EDX

- , NILUVIUNTT U%mmm@;ﬁmmwu (weight %)
yiinvelil .

LWHAINUAINU B C O Na Cr Cu

NW 0.0 55.0 44.9 0.0 0.0 0.0

NF 0.0 54.3 45.6 0.0 0.0 0.0

137l BB 8% 14.5 53.4 316 0.3 0.0 0.0

LN CCB8% 6.4 53.2 37.6 0.1 0.6 2.1

NN 0.0 54.8 45.1 0.0 0.0 0.0

NW 0.0 534 46.5 0.0 0.0 0.0

. NF 0.0 52.2 ar.7 0.0 0.0 0.0
1371w

BB 8% 14.1 54.5 31.1 0.1 0.00 0.0
590

CCB 8% 4.3 53.1 37.5 0.3 1.2 34

NN 0.0 52.1 47.8 0.0 0.0 0.0

NW 0.00 538 46.1 0.0 0.0 0.0

. NF 0.00 53.3 46.6 0.0 0.0 0.0
1116

- BB8% 14.4 54.9 30.5 0.1 0.0 0.0
ddn

CCB 8% 4.4 495 40.1 0.2 1.8 4.0

NN 0.00 53.1 46.8 0.0 0.0 0.0

6. 8AUTIINANTTIVY

PnuansiTeieatunismadeuantisngg
vdlifleivia 3 4ia fo Tliwne Wilksan waelsfleidan
Frunszuunsiannuamileeldased o
N15ua 187 Boric Borax warunen CCB AdA211
WUTU 3% 5% uwag 8 % nuidldlyaisiad lawn
nsugtuaznisnsly wWisuieusuldlailasn
ASTUIUNSTRNAILAY Feuansnalun1sedl 1-4
annsaeAUTenaldnutadose fil

6.1 mdamaveld T W ruwazlau iy
ASTUIUNSHRNANLAINY

PINHANTINABUR AT 4.1 wandlviidiu
Ildusazadafimdsidiwansnedy diawseudiou
mdsmvedliiliusazedniliniunssuanumsifinnay
manuiuld N M unszuruns ua LA 1y

a5l awnnsuruwaznsenebl wuan lallkensgng
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TS f&afadintu (2,072 nn/ms.au.) sasdild ke
WinduSi&ssanas (1,110 nn/mses) ooy
fuldtlrignadilasiiunsyuaunislas (1,582 nn./mss)
Fanasanannssiuduiuldlisingsluifig s
anad (640 nn./ms.aa) vausilstlisanugthnduiinds
Aafindu 690 nn/nsan) Wedeutuldldsnild
NunszUILn1slag (881 nn/msan) wenaniflifld
ﬁqﬂﬁmumiufu'ﬂfﬂu,azsmlw;?'ﬁwé’aﬁaamm (717 uag
913 An/ms.au. mudeu) edieuduldlisndld
HunseuaUlag) (1,751 nn/me.eu.)
dusulilaifiniunszuaunsiiiuanunmu
Toglaansiad wuinmasrsvesldlidanuianmneiu
Fuogfurdaveslsiliuagisniaii unnuaanud
ey Taenuinlifldenei wy daeven Boric
Borax fiAuEuty 3 % 5 % uaziinen CCB 3 %

[ a

fr&amaiuTu (1,695 1,701 uay 1,723 Nn./AT.%4.
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augdv) dedisuduldliensiiliiaunseualeg
(1,582 nn./ms.a) vausdildlianafiugdetiien Boric
Borax wazu1en CCB fimnudududug frdei
anas dmsulstlisanilusiinen Boric Borax fimw
Wudy 5 % winduitifdsiafiutu (986 nn/ms.aa)
deeuiuldilisnitlidsiunszualag (881 nn/es.
w31) drnfinnudududug ifdafanas vauedldls
Aanurthen CCB Aanudutu 3 % whiduiidmas
fafintudntion (1,757 nn/msan) dedleuduldls
sandi b unszuaulag (1,751 nn/ms.au.) daudl
anudududug fdsianas

6.2 massnvoslaia Wrunazly w1
UM TRLANLAINL

INHANIVAFBUR IN3197 4.2 WiaRansan
audReuidsdavedldinudazefiaual asiuinndne
AunsenUsienavasriaenevedldin Inenuinfiias
Savaaldiludanuunnsnediu Tusgfurdavesliila
wardsmsifinanuanuiiuanestunun 1lkend
rumsuiuazenli Sidasadindu (580 wag 529
nn/ms.au. auadu) a1kl flidunssuaulag
(425n0./05.93.) Wailidosnnisgslndunisld
anudululslienddfanasegiesinga sildduly
vadldlianadndoeialatumnniy danumienn
Fu dnalimdsadindu FalsflisanegaluAliua
adeuRelifssaiuty (592 nn/msau) Wedleu
fulilisandldnunszurunslag (394 nn./ms.a)
%mzﬁlﬁlmﬁqﬂﬂwiwwmamaﬁ’u%wﬁaﬁﬁwé’ﬂé’m
anas (277 nn/ms.an.) Wewdisuulsflidan il
AsEUINNIThAC (402 NN./A9.9u.) Faenaiiniessn
Iiflsdanduliiliifivdesunlng mslianuiou
praviliidulevesldindanveedioananniu
1nnInsesdanumileuldluvrswagldlusin ue

winsugndurinililindandiasdniud (439

v
1Y

AN/M5.93.) vaueN bl bisnuYuInduinga

v

AN

P
= '

(211 AN/P9.94.) TINAFINAILANULANFINUTUBE

Y

Tassasraneluveldinunazviln
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dlefansanidssavesldliis 3 vindiriy
AszuumMsiuanuamulagldansed nuinsdese
vodliflifianuunnsaiy uegfurinvedliliuas
Fmsfiuanuamuiivansneiy Tnewuilsledened
wdaetihen Boric Borax wagthen CCB finnandudu

'
v v A

3% 5 % way 8% fnnaseniiuduiiioiisuiulille

=

grfladunszuIunslag Fswaninanaaienuldll

' v
a 1o

danlunnnsd eniuldli@gniiugiuien Boric Borax

q

I o v v o a

Aeududiu 3 % lnefldmdadadnfiaad (249 nn./
n3.au.) vasrd Ll ndinanseiud vl ienuay
18lkdan Ao lilisandiugiiien Boric Borax A
Wt 3% 5 9% uazten CCB enududu 3 %

5 % way 8% indsdnanaiioieunulillusinily

H1UNSEUINNIS oy Uil ALY 1inen Boric Borax

'
a

Anndudiu 8 % feindsdagaiiandl (429 nn./as.
%1l.)

6.3 audBvneamenimvoslilifinunazla
HLNTEUIUN TR AILAINL

INNaN1IATIIEeUNSIA UL Uasd ey
msmenmveslsilinnadadiniiunszuiufiuaiig
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3 wuinlifinsesianuniswasunlasdve ol
Aeanidesiluliildusazedn mevndsennisiiuls
Tuan1zunidussoziial 3 1Hou §wasingin
wanslifulilinnudalunnszuaunsineaey
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Ans@nwidurisgeumuninazgradngqeou
91n1AR BT 1t A Aaud usn drmusunis
Wasuulasdnwazninieninvesliliiihiagin
nsiianeieldvesumasiu leinsasaanuunas
Funaiuldegresdaau sluﬂﬁﬁ%adlﬁltiﬁqﬂﬁlﬂmu
A5EUIUNISLA UAIIUAIVIURAZT N SEUAIUATSLRY
anunmulnensugin nefedudesay 15 wazdow
ay 3 mMudu Fesepanzfinsanuint uusude

Udpsuluresarsududiulnguazinsldfinndu
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flosann1sinzueausas Sasui 10 enanddany
nMswhaneioliveswadulsiiimnuasldinsnd
laeunsyuiunsleg isaantes Andudevas 1
vosiiuiiianauavedldlififinnsan Fufesninfing
TulsiRdan wiluuinansgnihanglduhiuduegity
wlnvoaliili

mﬂ"ﬁa;_galummﬁ 4 LLazgﬂﬁ 11 LLasg‘Uﬁ
12zdtuldanuasalun1sgaduansindvesliin
waznszinvesansiadivulassaswlilliunaz ydn
fiauuaneisiy Juagfusiaveslsile Temevds
e lilfunszumnsfununsmilaew
181 Boric Borax waztine1 CCB fimnaidudu 8 %
Wunan 14 Yu finseyanusig B, Na, Cr uaz Cu Ul
1A598519001H Toewudn Tilenedanuaunsalums
AnZas19 B warsn Na leandy Tlndanuazldlison
Felduandreiumsudthen CcB Tngliilignedinisgn
Fusg B luden B WWdndldidanuasldlisn
wuzilflkgnadiniagafusig Na Tuden ccs Iédes
nililidanuazldlisin dmsuanuaiuisalunis
aAfius Cr uazsnn Cu Tuthen CCB wudlilidgn
a11509ATU519 Cr wazs1e Cu tarndldllisinuay

TaTlsdang

7. @3y

MnuanTITelaAnwnszuIunsfinaL
awmuvetliililaenisldasiaduaslildansied villv
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Tngieulusme Tuvagdliilisin Wuldlandiaungn
fanuvmnuduveadilegs nsfulsafauasisesnds
Trawnnsnanulumudnvauelassasrtaneluvealaily
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Maaon tneliadedsnavasussansainluniswiiy
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° o
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