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Abstract

The purposes of this research aim to study the community’s need about product and community’s
potential development, to study product pattern concerning with concept, design methods, manufacturing
procedure, local wisdom, attitude, environment, natural capital affecting to product pattern including knowledge
management on community’s product development by design experts. Also, it is to provide the knowledge
management to analyze the potential of marketing, manufacturing and community business operation on
self-sufficiency economy basis by His Majesty the King Rama IX for sustainable life quality and community
business development with knowledge management process and utilization of Qualitative Research and
Participatory Action Research. The research sample groups are 46 groups from 14 sub-districts in Doi Saket
district, Chiang Mai province.

According to the study, it was found that the community needs to improve the products and potential
within their group in order to develop knowledge and expertise in manufacturing and designing their further
products. Also, for the study on product pattern and design method, the community business groups design
and develop their products by giving opinion as the group president will be in charge of supervising the
manufacturing and designing. On, manufacturing process, it is performed by instructing procedures from
group president to members. After that, members will instruct to other members. On, community product
knowledge management process and potential of management, marketing, manufacturing, and operating, it
was found that after being instructed for variety of knowledge from researchers and lecturers including
knowledge exchanging session, community business groups have become more prepared to improve
themselves and to perform with better effectiveness. Also, they are able to apply self-sufficiency economy

concept for their business, operations and community business for sustainability.
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Abstract

The purposes of this research were. 1) to study the techniques used in the production of polished
pottery in Ban Muang Kung, Chiang Mai province, 2) to design contemporary polished pottery that suits the
needs of consumers and adds values to the community’s products. The sample were selected using the
passive sampling method, 1) the group of villagers who made pottery in Ban Muang Kung, Hang Dong
district, Chiang Mai province, 2) the group of pottery manufacturers in Ban Muang Kung, Moo 7, Tambon
Nong Kwai, Hang Dong district, Chiang Mai province.

As for the sites of polished pottery production, it was found that the site of largest polished pottery
production was located at Moo 7, Tambon Nong Kwai, Hang Dong district, Chiang Mai. The pottery production
process and the clay used as material in Ban Muang Kung had unique characteristics. Especially well-known
products were its jugs and water pots. A unique feature of this village’s pottery was the coating of red paint
derived from red soil found in Saket district, Chiang Mai. To make the red paint, the red soil was mixed with
water and High Speed Diesel oil (aka Sola oil).

As to the materials and processes of polished pottery production, it was found that in the old days
when a potter’s wheel was not available, the people shaped their pottery with a device called “Chaak” made
from plywood or bamboo. This invention derived from the folk wisdom of Muang Kung villagers could still be
seen in some households that make pottery of smaller sizes such jugs and water pots. Unlike modern-day
potter’s wheels which could be used to shape large-sized pottery, “Chaak” could be used with only smaller
items. Another pottery material that brought reputation to Ban Muang Kung was the red paint. The coating
of this red paint was followed by the polishing with pebbles found in rivers to make the pottery shine. Then
the pottery would be baked at a low temperature of around 800 degrees. The final product was a unique

polished pottery of the Lanna style.
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Regarding the process of shaping the pottery, the compatibility and suitability between the desired
forms and the production process were taken into consideration in order to reduce the amount of time and
to ease the production. In terms of pottery-related marketing data which suggested how pottery should be
designed, it was discovered that pottery buyers could be divided almost equally into males and females who
were between 35-45 years of age. Most of them purchased pottery as useful household items. A smaller
number used pottery as souvenirs and decorative items for gardens respectively. As for the needs of the
consumers, most of them considered usefulness of the pottery as the first priority followed by its beauty.
Integration of other materials with the pottery was also suggested.

Concerning the ideas for the design of contemporary hand-made polished pottery, the analysis of data
in various aspects leads to the following conclusion in three areas: 1) the consumers’ demands in the pottery
vary according to variables such as gender and age, 2) the types of pottery accepted by the market include
those used as household items, souvenirs and decorative items for gardens, 3) the shapes and patterns of
pottery products are major factors that attract buyers. They can be divided into two major groups: those of
traditional styles with local characteristics and others of contemporary designs. Both categories can be

embraced so as to conserve the local folk wisdom and to also provide an alternative for modern consumers.

Keywords : polished pottery, contemporary product design, Contemporary products
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Abstract

The study of knowledge management to develop the community business of Ban Dok-Dang Sewing
Group, Doi-Saket District, Chiang Mai was to investigate problems, needs, patterns and potentials of Ban
Dok-Dang Sewing Group through knowledge management as a guideline to develop and participatory
management to develop patterns of business management for Ban Dok-Dang Sewing Group. The research
plan was divided into five aspects: group management, marketing, production, financial accounting and
marketing communications. The data were collected through villagers’ forums, interviews, small-group
discussion, providing supplementary lessons, writing mind mapping, consumer surveys, group activities and
questionnaires. The results revealed that patterns of business management were not clear, marketing did not
meet target groups, products focused on lower market and financial transaction records were not correct.
Providing supplementary lessons concerning business administration skills of participatory management helped
the group develop a clear management structure, have a concrete marketing plan, develop marketing media
and products for new target groups and record appropriate financial transactions for the group. Furthermore,
the group could establish Ban Dok-Dang Sewing Group learning Center. That showed the group potentials

obviously.

Keywords : Community Business, Knowledge Management, Ban Dok-Dang
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Abstract

The objective of development information system to promote OTOP products in Tambon Saluang Mae
Rim, Chiang Mai Province is to analyze the problem of marketing products in the community. Development
of information system to enhance promote OTOP products satisfy the user’s system and knowledge using
information system to the community. Implementation of a participatory action research. By development of
local products. The community forum for marketing issues. Developing information system to meet the needs
of the community. Tools to develop an information system is the language PHP and database management
programs is Mysql, Study satisfaction of users of information systems by the use of questionnaires. And
training activities to educate the community information system.

The results found that The problem is lack of fund to support of promoting the product to market.
The products are mainly sold only to regular customers. Therefore, Develop information system to meet the
needs of the community. The community was able to add or update a list of product management. Show
details for customers as needed. Channels of contact between customers and vendors. When building a
system information and to test the effectiveness of the system from the experts found. System design is
appropriate and tested by all users found. The researcher found that the results are very satisfying. Then,
Training for community can take care information systems to manage their inventory. The website link in web
site of the Organization and to other Web sites relevant to the product label. Customers interested in more

detail and more easily. Reduce the cost of promoting it.

Keywords : OTOP Information system Product Saluang Maerim
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UNANYD

NIANENNNTIBNTBANAR Uaznisasyiiulnaesunan nanaldingy (Vanda coerulea Lindl.) Pl
aaiugih aniuiidminulgassau vinmasesrnzidssuatnsfuhaznialuanmlaanda g
dnudandas e mmwuﬁymuummiqm Vacin and Went (1949) \wi3euiisuniugns Vacin and Went
suadagdfuihazniowududiga lnsvinsmsdsaiiueg 270 Ju iudeyann 30 Fu wud
nssansaasdandaeliinasuanagas Vacin and Went dautasiasldfutihaeniraunuiudiisa inng
senIeuNFAgININaNIgAT Vacin and Went (1949) TneiflAniadeivinil 86.51+9.94% uaz 62.82+8.35%
AL duFunaetyinlnnessundndasliiihgs wud fundndaaldilnae fidsewuevegas
Vacin and Went finutadlatldfuthugninaunududnisa lugasszazinan 60-240 du fimaadiivlasnnndd
@N3gms Vacin and Went (1949) Tnadldniede 1.46 [ruflums wag 1.20 ufiuas muadu waziile
U AATE NN NARRATEMINDTNIT 2 gRT Wudn nssentedNFafianauAnFniuataitudn Ay
drunasdidnle dehandessinanisadfszndnsenmneiia 2 gas wud Lifianauansineiuesne
WA ATYNNATA

Abstract

Seed Germination and Seedling Development of Vanda coerulea Lindl. It was aimed to compare
modified Vacin and Went (VW) media additional with nata de coco with VW, 1949 on plantlet regeneration.

The germination of immature seed was compared between Vacin and Went (1949) and modified VW with
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nata de coco agar during the period of 270 days. The results showed that the average percentage of
germination ratio modified VW were 86.51+9.94 % while VW was 62.82+8.35%, respectively. For seedling
development the result showed that, within 60 to 240 days the average height of stems and length of roots
the modified VW with coco agar were 1.46 cm, and VW were 1.20 cm, respectively. The data analysis

showed that there are no statistically significant differences in seedling development.

Keyword : Seed Germination, Seedling Development, Vanda, nata de coco
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Extraction of Vitamin E from Distillate of Rice Bran Oil
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UNANYD

MmN LEANAaT AL RTLNTUTEY Aadndiurapaiaanraezalalulnsdyindy 1:4 (W)
10833 winterization 7igoungfl 0 uaz -20°C MNANFL Egrisansaindilddaanisviamedfiaduniidy
(cold saponification) 3tATIZIMNLTNIARNRAUBAeMATIA Reversed-phase HPLC WU ANNWNTLUBS
3MAUE WinT 6,788.186455.039 mg/kg snaindmnRuE R aldanaaiamnuetniusdiaddy 0.1
mg/kg JA1 DPPH scavenging effect Qqﬁqmwi’ﬁu 98.178+0.004% wazannninkeani-nlanesaadansey,
BHT, TBHQ way BHA ANNANAL BENHURE1ATYNINETH (p<0.05) Laransnsofiuiamsiinefaandiady
geansaaluaantamnnnngn 90% melunan 24 dalue enaaeulaeid reducing power waz 3% ferric
thiocyanate u@ﬂmﬂﬁf’hﬁmﬁﬁﬁmﬂ’mﬁm@@ﬂ%Lmﬁumzmwmmm‘mmﬁumésq:l@fﬁmzﬁgLﬂﬂﬁf@@rﬂfﬁﬁ
nnauaari-Inlawesaadinnzt BHT TBHQ waz BHA ANaAL aenaildadAyneaii (p<0.05)

o o

ANRNAL : NN9ENA ANAUE nlatlasas Aavialanaa9lniud1 BHT TBHQ waz BHA

Abstract

The extraction of vitamin E from rice bran oil deodorizer distillate with distillate to acetonitrile ratios of
1:4 w/v by winterization at temperatures of O and -20°C respectively, purified extracted vitamin E by cold
saponification. Vitamin E concentration in the extract was determined using Reversed-phase HPLC. The
concentration of extracted vitamin E was 6,788.186+55.039 mg/kg. The maximum DPPH scavenging effect
of 0.1 mg/kg extracted vitamin E was 98.178+0.004% and significantly (p<0.05) greater than synthetic
a-tocopherol, BHT, TBHQ and BHA respectively. According to the methods of reducing power and ferric
thiocyanate, the extract with vitamin E concentration of 0.1 mg/kg could inhibit the peroxidation of linoleic
more than 90% in 24 hours. The antioxidative properties and superoxide scavenging activity of the extracted

vitamin E was significantly (p<0.05) greater than synthetic a-tocopherol, BHT, TBHQ and BHA respectively.

Keyword : Extraction, Vitamin E, Tocopherol, Distillate of rice bran oil, BHT, TBHQ and BHA
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4 (Oryza sativa Linn.) \fluran@nnienisinensfisndnaeseds saitlidnoduamsfidndoyd 0
sasrulueds NanAnsnanaInnIIAdIIRaIanT19 (endosperm) deiilszanm 70% uaznanaatlaain
ns@tatlsznaudas wnautna (rice husk) 20% dailulaanuesdnagns $1419 (rice bran) 8% wazaynin
(rice germ) 2% Adafluvsananiniustavi et lana fluenmsdng (Hoed et al., 2006)

$7ihn manefa dawdevune Waiiads doada duneddlsu duduuedialiu uazdwnzanaudn
110 (@7ewA UeAna, 2547) Sdnalaainnis@dng Feazlflszanny 8-10% waamindraulaenianus
(Wewn Youndgdmu wazisah aagiml, 2545) @Qﬁﬂitﬂ@ﬂ%@ﬂfﬁ%ﬁﬂﬁuﬂgﬁuLLMZNﬁN’W‘H@Q‘F’n WARANNT
ad1e uazAsnsiliiiaAaatias (stabiization) 184119 FdnaiduwAI84aNIAN LYY BATLETINTIR
(natural antioxidant) fidndty leun nlanasea tocopherol) lnlalnsduaa (tocotrieno) wazladmuea
(oryzanols) 319N9811NINARTLALABLARLARIBA LAEA LA IALLaNTZuEIuTeY low-density lipoprotein (LDL)
vlanansdsedsaiila wananil feanansoaanisiinaaiialusanelld (obal et al, 2005)

AaviaLan (distilate) AL udruildannnszuaunismdnna (deodorization) @l
NzUIUNITNa ANl FNAvLazsaT AU T U T ez U IHARUNIU TS lnR RaTinlan
sznavusie amasea (sterol) N9alusudaTe (free fatty acid) #A98AY (squalene) LazAmfiuananlamases
wazlnlalnsduaa (Verleyen, 2001) asfilsznaLmanIesRaialamrainTu TR UAansaluiuaaI LAz
asfradladllly daulnlasmases (phytosterols) wuRaudnagalszinn 14.8% wazesAdsznataes
simasaainUludafialangatindusndaduuansisainfinglutniusidie Wy 6° - unsaturated
4-desmethylsterols (campesterol, stigmasterol Uaz B-sitosterol) wulufaiaanganInlszanns 70% 184
ALABIDATINTIMNA (Hoed et al, 2006)

RafialantetnTu TR ud i uedm v nlameseasin uay nlalasauaas
Wil 31.5, 14.9 WAy 16.6 mg/g ANENEL (Ko et al., 2008) vieaafialanaatinsusdnaauiaanadadu
28IRANAUBIINVING 19.4 mg/g (BANTRY MiagasInd, 2550) LAT 93INWF NIASINANWIHT (2543) WULBAN-
Inlameses (a-tocopherol) uazunusn-nlamasan (-tocopherol) luAafiataRTaNTUsT9 AL s 3N
2,001 UAY 3,414% pnand LilaFanfsumBunaluwiiusdnamy (crude rice bran of) 100% @4
Rafialanetniu iR Uiia it uredaniuay nlamaseasin warinlalnsdueasiuninndn
Brnnuansdsduredmiuasasluihiusdniiu 15.8 winen IneegluilFanns 1.5-2.0 mg/g (Cherukuri
et al., 1999) uarluilaqriudaiiaianlignililvinfundnineindyadlaianniin wy illnediueims
dnd granvnssaay viserhllanmielusangn

Amiud Ae 98819013 (micronutrient) viFaIaNIRsANET IR SaNTRF ueYya
Basz avanelldRlulufunaztingu InRudlrznausiuayius1eIweani-, lWAN-, wNNKI- wazeas-nla
e384 (a-, B-, v~ and &-tocopherol) UATAIUFIEY WaATI-, LUAT-, UNNNT- UazlAas-nlalasEuea
(a-, B-, y-, and &-tocotrienol) ﬁqg‘ﬂ 1 1A% 2 ANNAIAL e‘ﬁﬂu‘imm%’ﬂwmfmmqu 6-chromanol m@qmjm
T;vﬂ,ﬂW\Im@@%gmmuﬁﬁqwgmﬁ@ (methyl group) 7ieutls 5, 7 waz 8 Tnafisinuniedi 2 1l C16 saturated
side chain daunguinlalnsfueatuasiiusyaAfisumi 3, 7' uaz 11 994 side chain Fslnlalasanuas
TnlalasEuasluginianesng o duazumnsnaiufisiuunasiumimeaginfiaLumauma 6-chromanol
Tntuaavi-Inlamaseauazuaani- Inlalasdueatiuazgnunuiidaevgindia 3 vy wan- Inlamasen iwni-
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nlalpsduea wnuun-nlamases wszunasn-nlalasdusaszgnunuisaenyiniia 2 vy uazinam-

Inlameses uazinan-nlalasdueaazgnunuiisaanainiia 1 wy (Yoshida et al., 2007, Eitenmiller and
Lee, 2004)

R'=R?=R*=H Tocol

R'=R?=R®=CH, a-Tocopherol
R'=R®=CHy R%=H B-Tocopherol
R'=H; RZ=R%=CH, y-Tocopherol
R'=R?=H; R?=CH; 5-Tocopherol

51l 1 waanwh-, wen-, wnuan- wazinan-nlaasaa
1311 : Eitenmiller and Lee (2004)

R'=R*’=R*=H Tocotrienol

R'=R?=R%=CH, a-Tocotrienol
R'=R®=CH; R?=H B-Tocotrienol
R'=H: RZ=R%= CHjy y-Tocotrienol
R'=R%?=H; R*=CH, 5-Tocotrienol

g1l 2 uaan-, Wwe-, wnua- wazam-nlalasauas
11 : Eitenmiller and Lee (2004)

AmnAudfiansnuihiudunin dvdes szaraldfludiiu Sgastuana C,H_O, aluiana
430 g/mol ({881 i, 2548) AnRudifluansiueyyadarasanma AnumumdAnlugaamnsss
a s i waziAiasdan lnsueavi-Inlaasen uamsiueyyadass Afignanisdanimannndy wen-
Wlamasea waan-nlalasguea unux-nlaasea wan-lnlalasduea uazinani-Inlanases
AINANAL (Cheong et al., 2008) %ﬂuﬂfﬁﬁuﬂizL‘wmvl.mrﬁmﬁﬁmﬁuﬁlfﬁjﬁmnﬁmﬂ?mﬂslmwngqmn
Inlawases wasinlalnsduea asiueyyadaszsssumaniumumddglunafuinmenns was
nsilasiulza dednlamlaseauadnlalarduoaaansndudimanfnljitoeanfindiuronedandisesen
(acylglycerol peroxidation)Tmﬂmﬁuﬁm%@%mz AN IR ATETABLAGIART DAl WAL ﬁqw‘éﬂu
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asFuags WnssuuRANTuIes e uazannsdensanaadtad inlamases uatlnlalnidues
ﬁqﬁwﬂﬁﬁLﬂumaﬁi@ﬁmmﬁuﬁauﬁwmLﬁfamﬁﬂaz%w%mﬂunw?y\luvﬂmmwaq‘mﬁq wazaxnsnileanu
nmaialsndalnnesluggeanyls (Chu et al., 2003) wanani waar-, unaan- waziaam-nlamases
aNNTAAMIANLALLLBINANNIT LN Ta e aLdaslvial <) saaiaunzi3s (nflammatoryangiogenesis)
11 microvascular endothelial cells 189xY1E] (Wells et al., 2010) woan-Inlanasaa uaissnueuyadasy
ﬁzﬁ’ﬁﬁm Fwunelusmad (ntracellular antioxidant) Wiasanuaani-Inlaneses SaarAlunisdiudanisiin
wesaanlosaainsalasiulaiansa (polyunsaturated fatty acid) ‘Lu@'@ﬁmmaqﬁ%ﬁm (biological membrane)
(Choi and Lee, 2009) uananii uaavh-lvlaasea fafluasiuayyadaszriinfiaransovealjizen
mm%ﬁqm‘}gﬂamz (chain-breaking antioxidant) LL%L‘ﬂuﬁqLMﬂﬂQﬁﬁL@uisnﬂuLW@ﬁ 2 (phase Il enzyme
inducer) ﬁﬁw@ﬂﬂi’]mqugﬂfaﬂn%m%ﬁum@@ﬁmﬂmﬁ’]mmnmmﬂmﬁu (acrolein-induced oxidative
stress) Lme?‘ﬁ’Nﬁuamﬂﬂﬁ‘uﬂﬂﬂwﬂ@uLm?ﬁsLuLsﬁaﬁLalﬂyﬂ@m%uufaﬂ (retinal pigment epithelial cells) 183
Numtl (Feng et al., 2010)

ansfnueyyadasrdaased Tdun BHT way BHA @dldunnlunszusunisnannaninaisng
lugmavnssa ‘ﬁgqﬂqmm‘wmmfmmﬂmzm?mzhmq fognavianesy wasfuasiensida oty &9
aUyATAILATINTI AT LML M AR l1NNIYIaNe reactive oxygen species UaTauyAAaTYAL | danali
L3RRS ] LL@zmiﬁwummma‘tﬁmmnﬂﬁﬁ?ma@ﬂ%Lm‘ﬁum@qhﬁuﬁmﬁm?ﬁﬂﬁ%ﬁm (Senevirathne et al.,
2006)

TuilaqiiuasinueyyadaszsssuanRianidisiaung uazidaaninsensldlunaninmiungdszion
snniasinueyyadartdnamitaaansoldldluaindana uwilgvinnsfuayyedase @ntioxidant
activity) aglusaunanaiags dsanssnuayyadaszsssnRtuiignanisinueyyadarzagludaning uas
Funseniudnfluamsitlaiiiusupme Suudldnfiacdnsdifumniu aransoililszgndldlfosng
n¥99979 uenanil arsfueyyadaszsssTAdafianuaanstlumeazanldlugaindn uazthanld
TugramnssumIniu uwidminamssnuayyadaszdnamyituinanunudiiussiensse uanaini
ariueyyadaszduamzidiiianuaunsolunisazanatnm daqtiuansfueyyadassdaase
AalgsumuaUlafivhanldanas (Pokorny et al, 2001)

nsuandmAng awnsouanliaindngauvaiaaia wasuenlaedsnissna wu nsanalaeld
ﬁqﬁﬂ@z@WHQMMgﬁﬁﬁ (low temperature solvent extraction) (Ko et al., 2008; 5AN3HN Waga930L, 2550)
nTERAIYINAZANE (solvent extraction) (Chen and Bergman 2005; Delgado-Zamaneno et al., 2004; Almeida
et al., 2001) nslalnsladanaemng (saponification) (Kim 2005; Park et al., 2004; Ryynanen et al., 2004;
Almeida et al., 2001) 3% enzymatic hydrolysis neutralization (Chu et al., 2002) LtaRA9a13 AaviaLadiu (molecular
distilation) (Qureshi et al., 1997) uazaggitlasrsinaanganlasuilngna Wil (supercritical fiuid chromatography)
(Mendes et al., 2005; Szulczewska-Remi et al., 2004; Mendes et al., 2002; Carlucci et al., 2001; Hadolin et
al., 2001) \fusu

Ko et al. (2008) l&AnEnnizaisimfiuavdniamases wazlnlalasduesansaiaianadinm
79 Tneldivinavanaevdlalulasdfionmgil -40°C wazarlumaainwingy 24 Folus Timiudsan
(Waar-, LUAN-, WNHH-, wazinas-nlamasesusrinlalasduas) winiu 89.9 mg/g 8aN3R1 Milagassns
(2550)ié’ﬁﬂmmmﬁmﬁmﬁuﬁmﬂﬁ@ﬁ@L@mmﬁ’wﬂué’ﬁm“LmeﬂﬁiaﬂLﬁnuﬁfqmuqﬁﬁfﬂﬁf;mﬂ?mmﬁmﬁmmu

o

(WTTUNT 78381 wavmany, 2551) (a1 vsunisananalsfivesaa Nt ulNaNALLaLAm AN NAaRaLan
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mmﬁﬁﬁumﬁm) Ingliansdaurasnarialansaianiay Wiy 1:4 (wA) gumna -10°C WaTaRIINITNIY
500 sauAeui deaglddanuidindurednlaeseasyiusiaary wa wnann uazeam waginlalng
AUDABUNUTUEATN WNNNT UAZIAARN ARBARWIMEUETIN WiNAL 2843.74, 149.28, 2039.59, 215.37,
622.03, 8079.52, 668.98 LAz 14618.51 mg/kg ANANAL LaZNAN relative recovery 1NMU 81.8, 89.7, 83.2,
92.6, 81.1, 82.4, 91.4 UAY 82.9% MINAAL

aiAdnil fingusrasdiiediinlgdimeaindmaud uazmnannymeainfiianzaniign daiuds
nsainetiediie uasifludnmadenuiliimnzandmvingramnasmuaan wegluanddoiiinm
muﬁﬁmiﬁm@usj@@mzﬂnmmmﬁmﬁmﬁu%ﬁmﬁmié’mnﬁmﬁ@L@mmﬂqﬁﬂﬁué’ﬁmﬁu wWiguiauiuans
Frunyyadaszdaunse fiwnddod fadstleniataiaiansingassaimmantinduidiaie
nedeaan annsidndmangansalsuna naununisldansrnueyysBasTAsAMRI a1 TRue YA
gasrarrati wazdaunisansunulunisanainiugantos

= ada v
ITLIWYIVIDIY

ZLEM
fanaanraintudng WiEnintuuilnalne a1nn, dssnlne)

aa =
ABNN9ANE
= > 1 1 a o > = ¢ a s
1. Anmansdiuszuinenanalannuazdinlulngs Minanzanlumsanauaani-, LANNT- LAz
wam-nlanasaa ANAANALARTRIUNNWsT1? TRed T winterization
NINFANARANAUBNAENALARDIUNTUT TR eF N avasazdinlulng (Ko et al., 2008) Aael
3% winterization Iag/liansnanniansarutasnanaanfaesdinlulndg windu 1:1, 1:2, 1:3 uay 1:4 (W)
| as 1 ) d‘ a R s o a Q‘{ s d‘ o
Intlunsazansdouacldosilalulasangumnf 0 waz -20°C AINAIAL YNLFgNEANTaARTILAALENTYN
ga WAt uwLLLEY (cold saponification) (AOCS, 1997) AAT1EnnUFanas waan-, WNNNI- WASLAART-
nlaasea Aaenmila Reversed-phase HPLC (RP- HPLC) (Rangkadilok et al., 2010)

a

2. AnmanlAN1saUaYNABAsE (scavenging activity) WAaANTRAIUNISIAIARDNTLATY
(antioxidant activity) 12481387AIANAUAREAIRANARALaRRINTu T Tae FazElnlulnss
AYEAE winterization (WFaUIiaURUASINUAYNARATTRAASIZN

21 ﬁm:rmmﬁmsﬁuaqgaaﬂiz (scavenging activity) 2,2-Diphenyl-1-picrylhydrazyl (DPPH)
sas@1sanmAnfiudiainanaafialanaasindusidng waziuliaudsufuaisdnuayyadass
dupszi Aa waan-Inlainasaadatnsizi, butylated hydroxyanisole (BHA), butylated hydroxytoluene
(BHT) wag tert-butylhydroquinone (TBHQ)

vhansatpAmiuanannannasfiaianreningusdilaeldesalnlulnsdaaea winterization
NANENANTIRANTIUaYNARATE 2,2-Diphenyl-1-picrylhydrazyl (DPPH) Iagtindmiiuduaransiueuyadasy
Funsent (wean-Inlawlasea, BHA, BHT way TBHQ) axaeluaiunaNaadnanlsnasy wasiin1uea
Tuamandau 2:1 (vv) waziinasldluansazaneees DPPH radical Tuwamnueadudy 0.2 mM vngaunas
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uiaialiluiifio o guunpiivaailuingn 30 it newhliiimeiantfinmsdueyyadass degree of free
radical scavenging activity Imﬂf‘i’mﬂ'ﬁmi@mnﬁuumﬁmﬁmmaﬂﬁu 517 nm (Kim, 2005)

2.2 N199LASIEIIAN reducing power wasdnsainImivaRaI A nAgRaATanTuRdn

Tneldazdinlulnsanqadd winterization

vhansazanaatndmiiuananaannaafiaanteainiuidnaladld azilalulassaanis
winterization 8NANEN&NTR reducing power LagaNiunagntvwes 0.2 M pH 6.6 wazlnuwnade
wasaloenlus (K Fe(CN)) 1%w/v ﬁﬁmmzmﬂmﬂﬂﬂmﬁ@qmugﬁ 50°C a1 20 w7 wLAs 10%vA
trichloroacetic acid 1nliwsauenil 4,500 seuseund 7 25°C 1lwan 10 Wil vansazansdauLu
WWENALLINNAY wazie3anaelss (FeCl) 0.1%w/v ﬁwiﬂ%mmmi@mﬂauumﬁmwmqﬂﬁlu 700 nm
(Kim, 2008)

2.3 Anmantinnissnunisiinlizanaandindu (antioxidant activity) °Luﬂ§ﬁ?mms€|’u€|y’e
nsiinaandinduaainsnaluiadnuasasaiadmiivanainanaaiiaianvasintusidnalae 14
ardlnlulnsanieds winterization el ferric thiocyanate method wazitas1zudsunaunaaulnga
Alan TAeAE thiobarbituric acid wWSauiiauiuassiuayyadaszdansizi (waan-Inlaasaa
&A1Y, BHA, BHT waz TBHQ)

vamauanataannasfiaianraiiuidnnlaeldesglnlulnsd@aeds winterization NnAnEN
ANURANIAUNTNABENTLATY ‘Luﬂﬁﬁ?mmﬁug’qmﬂﬁm@@ﬂs‘ﬁmﬁummmmmumﬁn lneANansaaaTY
209n7ARLWABN 0.02 M pH 7.0 wazdaaatinives 0.2 M pH 7.0 adliflussazanauadamiuafinis
UNTURNG ] mnﬁuﬁﬂﬂﬂmﬁ@qmmﬁ 37°C {uan 5 U vinsdarefeanlds (peroxide value) 1)
24 s FaanisdnAINIIgANAULASTIANNENIAAY 500 nm LazanAlasgilFinaumnaaulndanlas
An8138 thiobarbituric acid test InginansaranfinatN@mANarNaN I UaTazaNLnIAlRTAaalsasdmin 20%v/v
wazansazaangalnlaundniain dfmmmi@mﬂauumﬁmwmqmﬁu 532 nm (Kim, 2005)

24 ﬂuﬁam‘:ﬁu@qgﬂaaizyﬂﬂéﬂﬂn%ﬁ (superoxide radical scavenging activity) U84
aaanpdImRuanatnnRanalanaasintusdnalaeldezilnlulnsdaneda winterization Tngfnun
ArnudndurasasanninnAuaniien reducing power g9 wazAnsinuiljisenaandinduiinlae
ferric thiocyanate method L&z thiobarbituric acid test ﬁﬁﬁh'gaqm WEsuisunussAuayaaasy
duAgey (waan-nlaasaadainsizi, BHA, BHT uaz TBHQ)

NANAIUNANTBINTVINUNTEN dalszneusaelnfanaiuauntivines 0.05 M pH 10.5
wruin 3 mM indelesal lneslupnszerinaueadalalafas (EDTA2Na) 3 mM Tududinaaysu 0.15%
nitroblue tetrazolium salt (NBT) 0.75 mM Lazansasaneftat9amdudadatu 0.1 mL ﬁqﬁqigﬁﬂqmm:ﬁ
25°C (fuaan 10 wil mnﬁuﬁ"mﬂﬁﬁ?ﬂﬂmm’mﬁm 6 mU 289 UTUNUBBNTLAA (xanthine oxidase : XOD)
uazisidliianmgi 25°C e 10 wit neaulffEenlasnisfneatldeinaslsd (CuCl) 6 mM Jmen
NN7ANAULAITIANENIARL 560 nm (Senevirathne et al., 2006; Kim, 2005; uag Nagai et al., 2003)
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NaN1gNazNsanls19Ha

1. Anmdnsdiuszuiehanaianiuasdlalulasafimanzanlumsainwaani- wnaan- waz
wam-nlawasea anpanalanaaduindusing Tnedd winterization

nzaiainAudaniafiaiantoningduiidnadaaiviiazannesdlnlulnsdigungisifaeis
winterization AigaMAR 0°C uax -20°C muadin laenanaaiiaianseezdlnlulnsdiansdiu 1:4 (wa) vin
u?qw‘é@wmﬁmﬁiﬁﬁqﬂma‘ﬁwmﬂﬁﬂLmﬁmmmﬁu (cold saponification) (AOCS, 1997) 3LAT1LMANNINT
1839 AUBAeNALA RP-HPLC (Reversed-phase high performance liquid chromatography) (Rangkadilok
et al., 2010) ansaammiuansinnudituadnlameseasaanniiga afianudaduresuaa-,
WNNAN-, Laam-nlamasea uazinlaasaasinyiniy 3,999.977+45.732, 1,901.207+9.335, 887.002+4.049
LAY 6,788.186+55.039 (Mg/kg) ANATAL ANNUNIULEILEANT-, UWNNKN-, LAAAN-INLAINETER, WA
Inlaleseasan (mg/kg) Rainanaaiammmenntisd1adaeas winterization HeREIUIaIRETaLARTDS

YU T mAuAeertalulATaluaRTIaw 1:1, 1:2, 1:3, LAY 1:4 LAAIAIAITIY 1

A1919 1 ANNENIU (Mg/kg) 189uaani-, wnNa-, tan-nlaasea wazinlalasaasau Nannain

a a

AANALAAUDIUINUTITNINBATIRIULRIARNALARM : BETIATIUIATALANFAIAU

A AMNLANTY (Mmg/kg)
ARANALAR : |
’ waan- LANN- LARAN-
ardlnslulnsa nlatnasaasau
nlanasaa nlanasaa nlanasaa
1:1 1,577.572+33.653 980.140+10.751 387.753+1.611 2,945.465+32.946
1:2 2,072.096+68.895 1,175.588+7.279 503.415+3.208 3,751.099+65.461
1:3 3,810.748+84.209 1,438.396+9.252 668.159+2.976 5,583.223+88.742
1:4 3,999.977+45.732 1,901.207+9.335 887.002+4.049 6,788.186+55.039
ARNALARUDI
Y e e oo o 1,098.35+1.712 598.044+7.266 322.318+11.268 2,018.713+18.869
1NAUFTFU

o a A o a a T o o w [ o o A & Ao Y ax
ngana3IARuBaINAanalafIasuINuFdsaaRainazaasdlnlulasangnumnginnoeis
. . . = a o o o Ao Ay v v

winterization NN 0°C uaz -20°C mNasy Iesnuddedlaanudadurscuaari-, unusn-, uay
WAaRN-InlAesaaTIN WINAL 6,788.186+55.039 (Mg/kg) talLTaLiiaunLanuisaued Ko et al. (2008)
Ialdendauesfaniaiantesiniumdiafeesdlnlulnsagen 1:20 wa) uazgumnalunisanail -20 °C
unan 24 dalaslunisanmimindanaaiaanieadniuidig ngldanududuseaseani-, wnuua-,
waz 1nan- Wnlalasaasd nige winmy 21,000 mg/kg TaLAIINMTaNATANLEANAaTIaIAT8IUN N

o v ax . 5 . ~ a ° o o a o =1 v v v
F910lAEds winterization NgUUNR 0 uar -20 °C ANa1AU Tusuddneiudazlinududuae
Wlameseasin Waan-, WNNN-, WAz LAAR-INIANEIea) KeanIINITENAIANNUEANAGTIALARNTE
Unfusd184 Ko et al. (2008) wianuRse et uildansdiuaananaantesinduidinaneesdinlulng
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WAL 1:4 (wA) wazgmuu)RlunIsanai 0 uwaz -20 °C mwa1sy tngssaznatlunsanaiuias )i
e 2 Galaayintiu MensesansananlavniuneuinITALANgIMNNT -22 °C Antuhasananlang
R S e -
YINUTgNBAN83E cold saponification NBUNTALATIENALE HPLC
& v v o A o yy a a g o o vy

uanantd Anadnduredinlamesesayiussie - Nanaliainhadiaanveauidusadianae
o o A s a o N i v v
Favinazansezdlnslulnsangumni 0 waz -20 °C 183 uddEll Hannndipnudadureddnlamases
auRuE1e 7 Nafnanidnalaenislalasladasalnunadaslansenlan 80% lnanudnddrafilFunns
LBAN- LAZWNHNHN-INLAWBIBALYINTL 68.29 UAT 40.05 mg/kg ANNATAL LATHLTHIMEAN- LATUNNN-
lalnsduaawiniy 78.71 uaz 98.24 mg/kg ANAIAL (Kim, 2005) UanaInt N13anAdANuaa Nl
o v v A a = a S o ' v v a a o
Finsaevedivamiieingaiigum)d 40°C uarAMNAL 200 bar nudFaANdNTuIedmAuEan

NANALANANYINAL 9,391.2 mg/kg (Sarmento et al., 2006) LaXNTANAIMIAUBANNUNT UM LEaANDERR

=

NAURAN 25-77°C WUMHLTNN AN NI UL BIANNUETINYINAL 4,000 mg/kg (Cherukuri et al., 1999)

q u

a

2. AnmanlmAN1saUaYNABA5E (scavenging activity) WATANUAGIUNITIAARANTIATY
(antioxidant activity) 12481387AIANAUAREAAANARALaRURINTu T Tae FazElnlulnss
AYEAE winterization (WFaUEUALATAINUAYYADATERIUATIZN

2.1 ﬁnﬂ’mmﬁmiﬁuaqgaaﬂiz (scavenging activity) 2,2-Diphenyl-1-picrylhydrazyl (DPPH)
wasa1sanPAnfiuaRainanAafialanaasiniusidng wazuliaudiaufuaisdnuayyadass
dunszi lawn waan-InlainasaadaiAsnei, butylated hydroxyanisole (BHA), butylated
hydroxytoluene (BHT) wag tert-butylhydroquinone (TBHQ) (Kim, 2005)

aNsai AN AUAT A AlAA NPT ALaNT BN TUINTN9883 winterization TISAINEILIE
Rafiaianseezdlnlulnsdyindy 1:4 Anoudadu 01 mgkg HauiiEnnsduayyadasy 2,2-diphenyl-1-
picrylhydrazyl (DPPH) Afiga 1neflvidn DPPH scavenging effect (%) g47iga LyinfL 98.178+0.004% aiiluen

v v a a o A o) ¥ 1 . q' a 2 v v v
mmmmum@mm&lu@mqummum DPPH scavenging effect (%) Q\‘W]QQ LASHATANNDNLNAITNLUNULL

[% '
=

gadmAudiingaay WenSaufisuiAmiudfiataldainidie lnannslalasledasaalnunades
lansanlan 80% wudnmadldpududurasdnAuag 160 mg/kg AaRza1dsndvayyadase 1,1-Diphenyl-
2-picrylhydrazyl l&infiL 95.170£0.284% (Kim, 2005) Winsandmauananaldainsdiaaes Kim (2005)
Usznaumauaani- wazunui-Inlaasaa MNAL 68.29 WAz 40.05 mg/kg ANNATAL AN Kim (2005)
Fadldanududuresindudiainldanidiaganddnfiudfiadalfainfafisanaestinfusidng
wanani luanudsel anntusianaldgeien DPPH scavenging effect (%) §4n31 Igbal WATAME (2005)
Ingnudnansannainsindadnaaaiugsne o ludssmathfanu SantRnisdueyyadase 2,2-Diphenyl-
1-picrylhydrazyl lvinfu 51-79% Iagansannainsuaaninoanandsunnedniamases iniy 22-26 mg/
kg waginlalmsduas iniu 59-74 mg/kg

wananifiAEEL 0.1 mg/kg AmAuaiiaimladasiAn DPPH scavenging effect (%) 8nnnan
waah-Inlaneseadunsnzyi, BHT, TBHQ way BHA mina1al adaluadAtuneann (p<0.05) Tnedi
BHT, TBHQ uaz BHA &A1 DPPH scavenging effect (%) laumnmnanuatnedideadnAtynieana (p>0.05)
FaannmisAnmnantiinisdueyyadass DPPH lumiueadady 0.2 mM 1esasainindudiadia
IFanAafiaianeaaingusdnafinnududu 0.1 mgkg wuddimAnuaanslunisdueyyadasy DPPH
gendansiuayyadaszdnngd woanh-Inlawasaadaaszi, BHT, TBHQ waz BHA) ann iflasann
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asafpAmiuafiaialdiuuanananlszneudalvlamaseaeyiusing ) udadel uaavh-, wen-, wnusn-
way taam-nlalasaues luesdlsznaudan anvclufaiiaaniilesauea (oryzanol) dufluans
FrueyyaaasyiddnTinuieniglusing (Lerma-Garcia et al., 2009, Zigoneanuet al., 2008, Wilson et al.
2007, and Zhou et al., 2002) anmag Lazuananiifafiuddanudt wearh-Inlameseadianti@nisdy
aUYATETE DPPH 8nndn BHT ann 7 LilesanilAasiidnsaes fizendusudians (second-order rate
constants) 183U E17E1INEYYABATE DPPH UATANTAIUEYYABATENINNINENALE (Suia et al., 2004)
%4 Suja et al (2004) lFAnENaNTANUaYYaBaTy DPPH wosassznauisignasuayyadaslun
(Sesamum indicum L.) Wi ﬂlﬂmﬁﬁmm‘umﬂﬁﬁ?mﬁuﬁuﬁﬂm (second-order rate constants) 1891f)n38
718 UYAEATY DPPH UazaNsiuelyadasz1es sesamol (A13suenyadasylie) Hansinndiuasn-
nlaasea waz BHT mua1nu LagdAnvniy 4.00, 3.71 waz 0.37 pM 'S 10° maansay 11 sesamol
HanAnsdueyyaaass DPPH unnduwear-nlaesea waz BHT minaisy Taevia sesamol uax
woan-Inlateseadiantiinisdueyyadasy DPPH 81nnan BHT 11N <) u@ﬂmﬂﬁmmm’m@%@%mz
DPPH luivnuaaiifianudndu 02 mM lunuddeiifisadadusnnndauaansolunssuoyys
Barzranuenyadarzdunmzit wasr-nlaaseadinsied, BHT, TBHQ uay BHA) vinliiiAn DPPH
scavenging effect (%) BN @NTENAIRIRUBNIN uﬂﬂﬂﬁﬂﬁ Papuc et al. (2008) WL A1FENAANN sea
buckthorn (Hippophae rhamnoides) T PAALLENNLAA HantAn17aueuyadasy DPPH (ANidadi 6 mM)
HNNGNANTARAAIN sea buckthorn FEfavNALANHANTENLATELEIAL LAYNINNGN BHA WAz BHT
FNAIAULAEHAWYINTY 94.7£3.2%, 74.7+2.6%, 54.8+2.4% WAz 50.2+3.3% ANNAAL
2.2 N199LASIEIAN reducing power wasdnssinImivanai A nAsRamAvainTuidn
TneldazElnlulnsaneds winterization
ANANANNNTOTBINTT ANdrassn T pAm AuARatal AL siumaa i i e Amiud
P LLmﬁﬁmﬁﬁuﬂémﬁﬁmﬁwﬁmmmaﬁ (p<0.05) lpgAMNENTULIRRANRALE 0.1 mg/kg AN
smnstlunsiaedligeaiga fadeufoufiauifunudderas Kim (2005) wudndnuaiainldainsdie
Tnenslalnsladasadlnunadoslansenlos 80% tuazldnnududuwingy 160 mg/kg AeasiAaasngg
Tuns3RadligilndiAnsiuiuanuanasalunisifadeesinfiudiianal Fanfafiaianaosifuiig
1833 winterization lunsdnenil viednfudfiaislfanaafiaiansaanihiusdalagddioneuiiguuni
A Banimel niagsToy, 2550) AadldAnudnduuadmIANaVN 10 mg/kg A9REdANNAINITOLLNNT
FhadlagelndiAnsiuiuannaansolunsifadresansaiainAudiainldaniafiannmeaiiuidg

@835 winterization lun17ANENL

2.3 AnwandRsunsiialisenaandiaty (antioxidant activity) °luﬂ§ﬁ?mms€fu§q
n9LAReaNTIATUTIRINTARIUIAANIRIANSAA A AN AUE AR N A AN ALARIBIUNTUs T2 Tn e d
azdlnlulnsanaeRs winterization lngl ferric thiocyanate method wagdipsevitsunamnaaulndanlan
TneidE thiobarbituric acid /FauiigunuasauayyaasszaLAsIzn (waawh-Intaasaadanse,
BHA, BHT w.az TBHQ)

anannRmRusnataldanaafianainsudairsd i wies 0.1 mgkg aEnn
fudanadaeseanladldunnnin 90% anelu 24 Folue AaEENIOluNNTIRYdIeaNTaTAIANTLE
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ParaldTAnudiusTunsdudinnninesaantas 99.08% WenFfaufsufuaudseues Kim (2005)
WU ANENs=ENaandNiuE (R) sewdnemnna1nnsnlunisiadiunnsdudenisiinlefaantas (%)
WINAL 0.9953 LaRIINANNAINNITIUNNTIRNAIeim AuE RanAlA T AN NANTUS LN T ufannsifia
waseanltn (%) winnu 99.53%

Mﬁﬁmiﬁm@%@fﬁmzﬁmwL‘?Iaﬁu 0.1 mg/kg TasansanmIeniuananals 1Wiauiiou
AUANTFUBUYABATEAILATIEN WUIN Fpnfuanatnansaiiaanuaingusdng 1neds winterization
fiannuanunsolunisdudanisiindaseanlas (%) fgqﬁ'qm sa9asaAaLaan - InlAtnesaadaAIIE
BHT TBHQ way BHA AaanfL G9fANyinGy 98.5:0.01, 74.2+0.04, 72.5:0.03, 71.6+0.02 UAT 59.9+0.03
ANENGL T FuR 4 1esmsiAmlfiFeneendiadutesnsaaluadn uanasanag 2

A58 2 Medusanaialeseanlofresasinuayyadaseainciig 7|

52E=19A natiuiamsiinlasaanlas (%) VRIANTANUBYYABATETUAFN ]

MSLNu apfiua
) BHA BHT TBHQ a-tocopherol ﬁaﬁ’ﬂvlﬁ

0 6.5+0.05 10.6+0.01 8.8+0.02 14.7+0.01 19.7+0.01

1 53.8+0.03 60.0+0.02 59.6+0.03 65.2+0.01 91.7+0.03

2 56.1+0.02 68.1+0.01 67.7+0.01 69.1+0.03 94.7+0.02

3 57.7+0.01 70.3+0.04 70.1+0.01 71.7+0.02 96.9+0.01

4 59.9+0.03 72.5+0.03 71.6+0.02 74.2+0.04 98.5+0.01

5 54.7+0.02 69.1+0.02 67.7+0.03 72.5+0.03 98.6+0.01

NP ﬁqLmﬁmeﬂummqLﬂummammmﬁmﬁzﬁ 39 + V"hLﬁENL‘].I"L&N’W]?ﬂ’]u

Naima et al. (2011) WUIMANTEANAINNT Origanum glandulosum N AaLLlaasl s

o

faace Falszneusaaanstlsznauluan (phenolic compound) nsaluan uay Wanlauass (favonoids)
Jautdnssvlalasiauileseanlan (H,0,) Wi 60.78% %qquh BHT, waan1-lnlanases uway BHA
AINANAL IABNANYINAL 25, 28 WAT 19% RAINANAL WAZENWLINENTENARNNNTAINANINANNEINITD
lunsdulalasiaudedeanlas snnddnisdueyyadass DPPH @nfae @13 catechin lumnidian uaavi-
Wnlealases uay LAKaETU (uercetin) SailaxntiAnisdlesiunisiinljiseneenfindureiraiaanasaauay
\WAN-Einainesen (B-sitosterol) §an31 BHT (Xu et al., 2009) wanaNiians catechins ‘Lumﬁmﬁqﬁamﬁf
Tunstlesiunsiineendiaduaas conjugated linolenic acid NMNNan BHT (Yang et al., 2009) M3ed1941
A7N rosemary fllszavanmlunnstlesiunisiineendinduradaiuuazingldannndt BHA uaz BHT 1ng
n93NENAN thiobarbutyric acid-reactive substance (TBARS) Lo unansouildnsenauuduia (Sebranek et
al., 2005)

snsanamnRuanataldannaafiaanraaiiusdniinnadnduming 01 mg/kg fana
ma‘é’humﬂﬁmﬂﬁﬁ?mﬂ@ﬂ%meﬁwu@ﬁmﬁuﬁimﬂﬂ’mfu5@ma‘ﬁmma@u1mﬁ@ﬁ1&ﬁ (HARADIVBILITTEN
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paNTTuAUALNaeY) NHAgININaTFNueLNaBaTTAILATIEITIADY ] ataHTIdATYNINaTA (p<0.05)
(89N RAINNTAANAURAITIATINENIARY 532 nm AR uaAsdramTniuiaaeulndas laaniinty
{ L) s J Q‘( a aaa a s
lgangn Tnsanssinueyyadaszdanmzsindonsnissnumsiindjiseneandiadusesainie uaan-
WnlawaseadilAsey, BHT, TBHQ way BHA ANNAIAU latANidNduaasdisaulaeamlasniinag
TunAardmeaasuulminn o uiaunudsdiarzvisnaisinasninlalbasiun TINANITNARDIAINAD
= e o o o ada Y ac a ! o a A aa o a a
FAnuduRusnuiunsaATEsasasieInInlalaaium IeanuLn a1ranadIRINUENAaNAANNAENALARTA
ﬁﬁﬁua?ﬁwLﬂumarﬁmfamﬂ@%mzﬁﬁmmLLNmﬂﬂdﬂumiguﬂ"qmmﬁm@@n%Lmsﬁummﬂmﬁiumémﬁﬂ
wWrauauny waan-Inlamaseadainszy, BHT, TBHQ WAz BHA AINAAL M9ia1aLiadn1animiNug
A e v a o a a ' = o -
nanalatu Aszduaesffanuinlalasduesgaindn vieenalunaues synergistic effect aadinlanases
wazlnlalnsdues uananiilnlaesea uazinlalnsduaainnnainsalunisunsnussdjAseuuugnly
a v = a a vy a o 'S = o L.

1asauyadarelaateilszansnin lnanisliiluanlalasauiveuyamessandaadlaiu (ipid peroxy
radical) wrintslsfinu Wnlameses uarinlalnsduesiszAtasinisinuauyadassinnviatiasue i
ANHNLANFAITBIRINNT WALTSLLUBIRINTAR (Kim, 2005)

. v wa o & a o al I3 a a ad oy o v

Kim (2005) la@AnsnaNt@nseuianisiianiaaulaeas lasueddinnluananalaainsidng

~ ~ o v a N ' v oo o & . .

Wisusuiuasinueuyadaszaiiasia g laun wear-Inlaieseadsinsiziaes Sigma aldrich was
ANTFNUDUNADATTAIATIYI (BHA, BHT, TBHQ uaz PG) NiAonudndulyiniy 160 mg/kg lunsadluiaan
U JUN 5 e rUnlatAaneaaUalantalnlauNtinan WUINANLBNITSUSNNIaaus AR lEANLINATULAS
a a dd‘ ar v o v [P 1 s 1 a o o ar aa t:!' = =1 s
AmniuananalaannsdaldfdaanuuansiaiuedeidadnAyn1eaia (0>0.05) WallFauiiauny BHT
uay BHA

24 'mnfllam’iﬁuaqgaaaiz@ﬂaéaﬂnvﬁﬁ (superoxide radical scavenging activity) U84
Infiudfiatnaindaiaianrasindusidnalaeldasilalulasdsaedd winterization Ins@nuii
AN NS UIRB A AUARTAN reducing power 9 uazdnmsﬁmﬂﬁﬁ?ma@n%mﬁfuﬁ%’mimﬂ ferric
thiocyanate method Az thiobarbituric acid test ANgegA tiFauauAIassuayysdaszRIATIER
(waan1-Inlaasaadatnsizy, BHA, BHT waz TBHQ) (Senevirathne et al., 2006; Kim, 2005; LAz
Nagai et al., 2003)

nedueuyadaszalefeanlonreiniug fiarpanniaiaanvosiduidng nFouioy
funear-Inlameseadanned uavansfuayyadaszdauaeyt Tdun BHA, BHT waz TBHQ #iAx
it 0.1 mg/kg nudNAanfiusiatnanaaiaanretiniusiig weann-lnlaeseadainsnzed BHT uas
TBHQ HantiAnsdueuyadaregilasaanlanuinndd 50% TneAmfudfiatnannfaiisiaraniifuiidng
fantAnsiueyyadasvgleseenlafgeign sa9asn Ao waavh-Inlamesaadaiaszst BHT TBHQ uas
BHA Anal&nL 84 BHT waz TBHQ antiinsdueyysdaszgilesoanladliuansaiuasnafidadifnma

¥
a

a05 (0>0.05) WARNAIANTNA 3 IAEARNRUANAaNALAAINAEN AR 2L LT IR TR anTRn 99y
auyadaszgilaseanlan winiu 68.7%

q
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o

A1579 3 antAnsdueyyadasealeaanlan (%) 1mRuanaiale Wisuiauiuam i ueyyaaass
FUATNZINANNLNTU 0.1 mg/kg

ANSHUDYYRDATE nsduayyadsszgilasaanlan (%)
BHA 48.6+0.8427
BHT 52.8+0.8626
TBHQ 51.4+0.7685
a-tocopherol 57.3+0.5237
Anfudiainlg 68.7+0.6842

kim (2008) l@AnsnantAnsfueyyadasylesaenlafuedniuafiainainiing Taeld
ArenTAnduaes NBT wWisueuiuuear-Inlanaseadansizyiues Sigma aldrich LaLE17AU
NABATZANATIEN leun BHA, BHT, TBHQ uaz PG fimnudaduingy 160 mg/kg Wu9n BHT, BHA,
TBHQ, PG uweavh-Inlaesaadainssy wazdnfiudianaldainirdndanifinisdueyyadasy
fulaseanlanninnin 50% lag BHT, BHA LazAmAudianslaainsidnaaes Kim (2005) HaniiAnisdy
auyadssrglesaanlafginin TBHQ, PG waziaar-Inlameseadanset 49 BHT, BHA wazdnfiud
fatnldansdnefiantAnisfueyyadaszanleseanlosliunnssiuassdidad Ayvnieain (p>0.05) lne
AmRuanainldaniineees kim 2005) SeaiFnsdueyyadsszgleieantas Ussann 65.0% urniiug
fiarplFanndafiaansaniiiusidlumddeidfanifinedueyyedasygilesaoniasd iy 68.7%
Saniml wiegasns (2550) ldAnmantEnsdueyyadaszgilaseanlofiedmiuaiain
anfaiaianeasiiuidalatldianauiignngism Wisufsuiuwearh-Inlamesesdunmziag
Sigma aldrich Waza1sAUaUNABATZAILATIEN LALN BHA, BHT, TBHQ uaz PG Firnudaty 10 mg/kg
WamIANENWLI AmnAudiiainandefiannseniiiuiing uarh- nlamlaseaduaz BHA way BHT
HanFnisdueyyadaszgleseanlaaninndi 50% TatAnfudfiainaniaiaanaosingusdnafiana
nsduayyadaszqilesaenladgendnedrafidadAgmnieada (p<0.05) eFauiauiuwaani-
Inlawasesdaneit uavansfuayyadsszdunyisdnay 1 lnawuddmivaisdasnasfiamaes
ﬁﬁﬁué’ﬁmﬁmﬁﬁmﬁum@“@@mzﬁgLﬂ@%@@ﬂiﬁnﬁqqﬁqm 7840937 Aie BHA uazuwaavi-Inlamesea
dunsed 39 BHA waziaarh- Inlawasesdanmeiflantimnnsdueuyadassgulesaanladliuansaiu
DENTTHAATYREDR (p>0.05) L BHT uazflanwudn TBHQ uaz PG HantiAnnsdveayyadassglaseanlan
ﬁf@ﬂﬁqm wazlidmnuuansneiuanaildas Ay MNaia (p>0.05)
ot luanddei o Aanadudy 0.1 mg/kg AnnAuaTianaldtAn DPPH scavenging effect
(%) snndrueaavi-Inlaaseadainsizst, BHT, TBHQ uaz BHA sxandy deiianinfu 98.2, 19.1, 10.1,
10.0 AT 9.8 FANANAU BENITITANATUNNIaTR (0<0.05) Ineifi BHT, TBHQ waz BHA fifn DPPH scavenging
effect (%) ldumnsineiuadnaiitadAnyneaia (p>0.05) wanaNi AmfuanatnannAsiaAuadLy
rd1nreauddnil fauannsolunisdudininfadeseanlsd (%) gafiqa savaNnAaLaan-
Inlawesaadaased BHT TBHQ uay BHA AN TaflAvindL 98.50.01, 74.240.04, 72.5+0.03,
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71.620.02 UaY 59.9+0.08 AN 0t AUl 4 9a3n3iint i3 enaendinduransadluadn uaydniua
ﬁ@ﬁmmna@ﬁ@L@mmﬁﬁﬁué’ﬁﬁqﬁqﬁmmﬁﬁmﬁm%@fﬁmzﬁgLﬂ@%@@ﬂiﬁﬁﬁ@qﬁqm TE9AINT A waan-
Inlawasaadaased BHT TBHQ uay BHA mad1fu 39 BHT uaz TBHQ faaiiAnsdueyyadass
filefeenlaaliunnAineiueialdodAyNNaia (p>0.05) \{iesaan TBHQ (2-(1,1-dimethylethyl)-1,4-
benzenediol) fitlsz@vaniwluniafunsiineandiaduldfndiansiueyyadarzau 1 1Hun BHA @aunax
184 2-tert-butyl-4-methoxyphenol Wag 3-tert-butyl-4-methoxyphenol %Q;ﬂﬂﬂ’jﬂ 90% %ﬂﬁlugﬂ 3-isomer)
wae BHT (2,6-di-tert-butyl-p-cresol R 2,6-bis(1,1-dimethylethyl)-4-methylphenol) vusu wel TBHQ JAanu
ansnsnazanaluinduuazlaiuldunans (5-10%) @1 BHT azlvitsz@nsninlunismueandindu
1#5ndn BHA iilasaniivg tert-butyl agraumylansandate 2 vy Anvicluaniasfifindnagfan BHT
anaasvnlAndmaadunaATuile 1eainiinnnsaineans stibenequinone 11 @9 BHA §nansnazans
aluhiuuatlaiu wi BHT anansnazaneluiiuuaglafiuléfind: BHA (an daszaUd, 2549 uat
JECFA, 2005) fatiuiluanudduiidonudn BHT uaz TBHQ fasiiRsuauyadaszsing <) dananalduansnaiy
DT ANNADR (p>0.05) UATHAININNGY BHA @ndae widmiudmausiiatiaainfafiaasue
vinfusdnresnuddeil NandRAnsduenyadasy DPPH wazeuyaadszgileseanlas naanauanis
ﬂ’]?[gﬁuﬂ’?ﬂﬁﬁﬂﬁﬁ?ﬂ’]ﬂ@ﬂ%Lﬂ‘fﬁé‘ﬂ@Qﬂiﬂiﬂ]ﬁl&@ﬂﬂ’jﬁ@ﬁj‘ﬁﬁu@w?ﬂ@‘Bﬂiz’ﬁ\‘iLﬂ?’]zﬁﬁg\‘iLL@@W’]—i‘ﬂIﬂLWﬂ?@@
AUATZY BHT TBHQ WAz BHA adefluad1Anyneain (p<0.05) analnasauunannauifn1gsiu
ayyadarzradlnlelasauaanyiuisine g uagleianen (oyzano) Suflusssnueyyadasiiddniiny
snludaiaianvasiniuidng

Kim (2005) laAnsaniAin1sf1ueyyadass uaziauieaniuauiLenntA1esinIiug
Tugrdne TaadnAnssueyyaarsaesiniudsreauyadas 1,1-diphemyl-2-picrylnydrazyl radical (DPPH)
Firnnduturedmaulugag 2.5-640 mg/kg uazAnantiRauluteuioaniuauy laansld reducing
power method WAz ferric thiocyanate method (FTC) Tiaansdudy 0, 2.5, 10, 40 uaz 160 mg/kg ANHA
mi‘wmam‘wudqmﬂﬂiﬁ’hum}aﬂ@%mm@ﬁmﬁu%Lﬁ'm?ﬁu Lﬁ@mmL%N%wum%mﬁu&ﬁmﬁﬁu uAsiANAT
mauspNE eI ALET 160 mg/kg Tult uenaniifiacnudsdurednauan 160 mg/kg faiien
nsdfuian1aifin peroxidation 1aansAAlMABNGY uasdenFauiadmAuaiiaiaainsdnefianudadu
160 mg/kg fuanstlszneufuaadansnzing butylated hydroxytoluene (BHT, 160 mg/kg) Wag butylated
hydroxyanisole (BHA, 160 mg/kg) WLINAN Superoxide radical scavenging activity Wa¥ antioxidant activity
TifmnuunnsneiuadnailidasAyneaia (P>0.05)

Gadow et al, (1997) léAnmqnanisinueyyadaszaes Aspalathin \Wisuifiaumy
a171sznauNueali Rooibos Tea (Aspalathus linearis) waann-Inlanasea BHT way BHA lagdgnns
Wanasdiumi-unlsiiu (B-carotene bleaching) N13duauyadasz DPPH (a,a-diphenyl-B-picrylhydrazyl)
uAT automated rancimat methods WL9n BHT Santfnmsdudansvlanansdaanuni-ualsiiuanigaie
WFaniauiuansfueyyedasyau uoNANHEINLIN caffeic acid Uy aspalathin SauiiAnnzdy
auyaBasy DPPH uasidnsnsiuayyadaseanniiqn musf aspalathin fonansdunsdaufizen
aandaduaedliuuaziniutesniuden Baufioutu BHT uazuaari-nlamasan us aspalathin NaNURA
N7AUeYyaaass DPPH 11nna BHT uazweanh-Inlawlases
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unagluasvalauanug

annagiiafign lunsaradanfuannaafiaanioniiuidnie dnmdiuszndndaiiaanse
ardlalulasdindy 1:4 wA) aAnfiguv)i 0 uay -20°C PINENdL viudanaansaindilddaanisin
ganalWAtuwLLLY (cold saponification) ALATIZMNLENNARRUEAemnATiA Reversed-phase HPLC
WL AN NTUTBIIAAUBTIN (LBATN-, WNNNN- LAZAART- LN lAN a8a) WINAL 6,788.186+55.039 mg/
kg AmAuaTaialdannaafiammuenintusdadsdu 0.1 mg/kg 3A1 DPPH scavenging effect ggqﬁqmwhﬁu
98.178+0.004% Lazannnanuaam-nlaiaseadensnzi, BHT, TBHQ waz BHA mnanal atnaildadn Aoy
NWNANF (p<0.05) Laranan0fusennsinlaseandindurensaaluaanldaanndt 90% nelunan
24 il u@nmnﬁﬁqﬁmﬁﬁﬁmmﬂﬁm@@ﬂ?ﬁwﬁumzmfmNmmmslumﬁwawsj@ﬂﬁmzsgLﬂﬂaa{fafarﬂfnﬁ
nnauaar-Inlameseadinnzst BHT TBHQ waz BHA ANaal asnaildadnAnyneaii (p<0.05)

AaanssHUsTNIA

ADIHIREURIDLNIZANS AITUNINUAZNITHNNTIRLUINTIR (97.) ﬁiﬁnu@ﬁuwumuﬁﬁﬂ 3Hng
uilnalng 4in feduayuisfiaearasinguindng aufinemans anzinmmaniuazinalulad
NangdasaAgdediul anduldauarimun anidnendesiadealud wazanand el
AnzAnemanitazinalulad smanendusaipdadmsifiaiuaydlieuddadisaashanysol
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Abstract

This research had the objectives to student centre of food standard and regulations case study of
local food products from Chiang Mai province and to monitor the microbial quality and standard of local food
products at Kad-Luang. The result of the survey research and inquiry teaching revealed that the total plate
count of meat and meat products and Nam Prick had higher than the Thai Community Standards. In contrast,
the pathogenic bacteria of all products confronted to the requirement of Thai Community Standards. When
the risk assessment were determined, the resulted indicated that the local food sold in Kad-Luang was low
in microbial risk. The lecturer evaluated the domain of learning using multi tasks for example observation of
group working, practice tests, portfolio, group reports, oral presentation, and problem solving or case study.
The results showed that students were interested in the student center and the domain of learning of most

students were progressed.

Keywords : student centre, food standard and regulation, local food products
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Abstract

The purpose of this research was to study the cardiovascular endurance and percent fat of aerobic
dance exercised female people in Chiangmai Municipal in 2009. The 220 non-proportional stratified sampling
samples were 110 of 31-35 years old female and 110 of 36-40 years old female. The research instrument
was Harvard Step Test and Body Fat Analyzer MT-10. The data were analyzed in to percentage, mean and
standard deviation.

The results were found as follows: 1) The cardiovascular endurance’s mean of 31-35 years old aerobic
dance exercised female people in Chiangmai Municipal in 2009 was 80.04 or at the very good level, while
in age 36-40 was 77.29 or at the good level. 2) the percent fat of 31-35 years old aerobic dance exercised
female people in Chiangmai Municipal in 2009 was 26.33 or at the good level, and 36-40 years old the
percent fat was 29.17 or at the optimal level. 3) The cardiovascular endurance’s percentage of 31-35 years
old aerobic dance exercised female people in Chiangmai Municipal in 2009 at the moderate level was 1.81%,
the good level was 42.73%, the very good level was 41.82%, and the excellent level was13.64%. 4) The
cardiovascular endurance’s percentage of 36-40 years old aerobic dance exercised female people in Chiangmai
Municipal in 2009 at the low level was 0.90%, at the moderate level was 3.60 %, at the good level was
47.30%, at the very good level was 41.80%, and at the excellent level was 6.40 %. 5) The percent fat’s
percentage of 31-35 years old aerobic dance exercised female people in Chiangmai Municipal in 2009 at
the low level was 10.90%, at the optimal level was 71.80 %, at the moderate level was 6.40 %, at the high
level was 6.40 %. 6) The percent fat’s percentage of 36-40 years old aerobic dance exercised female people
in Chiangmai Municipal in 2009 at the low level was 8.19 %, at the optimal level was 57.18 %, at the moderate
level was 18.18 %, at the high level was 15.45 %.

PN

nseaniasnieiiudsdAnysedinuysd seivlddiniseanmdniaiauiiasdasiudin
anuifhuaguazimusimmesnunnai Tunnafinseanidmedunaduiesnananuduiilung
flazsiad \iaienTinsonansssuand warueasioaniameiielifgunnudussaayroiuasiine
Tudsnnldedraflulniign Gegalsrasdlunisaeniidsnealdfnsuldauudaslimagaade faqiiu
nseanindsmeaziiunisdaaialiyaaaldinsianunioiediuiene Aslaensunl wazdoan e
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2. szAuVinseNRUeaeItie Tt 3 luandinauannuiinisAnsidedlua UnsAnen 2551
FANYNINENNT HNUTAZUUUT (T-Score) Hald
TEALYINHLGININ FAAzuu 65 Azuuuaull

UG NAAZUUUT 58-64

T2AULNUNANS NANPLILLUN 43-57

TLAUAN NANPLILLUN 36-42

TLALANNIN NANAZILLUN 35
Abstract

The purpose of this research was to investigate football skill levels of level 3 male students in Chiang
Mai Educational Service Area in Academic Year 2008. The stratified random sampling subjects were 335
male students. Nutthawut Plongcharoen’s Soccer Skill Test was used to collect data. The data were analyzed
into mean, standard deviation, maximum and minimum scores, mode, median, and T-Score.
The results were found as follows:
1. Mean, standard deviation, maximum and minimum scores, mode and median of each football skill
level were
1.1 Ball Controlling: 38.30, 8.96, 65, 16, 36, 37 times.
1.2 Wall Volleying: 24.04, 8.13, 50, 10, 25, 23 times.
1.3 Heading: 7.40, 1.41, 12, 4, 8, 7 times.
1.4 Aerial Kicking: 11.53, 2.93, 20, 4, 12, 12 times.
1.5 Speed-Zigzag Dribbling: 34.61, 6, 55, 20, 31, 34 second.
1.6 Shooting: 13.70, 2.31, 19, 7, 14, 14 times.

2. Norms (T-score) were as fallows :

Very high = 65 and over
High = 58-64
Medium = 43-57

Low = 36-42

Very = 35 and below
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Abstract

This research was to study the result of the health education program on health behavior of school-
age children with thalassemia. The samples were 20 school-age thalassemia children between the ages of
6 and 12, treated at San Pa Tong Hospital, Chiang Mai, between January and April 2011. Methods used in
this study included the health education program for thalassemia and practice. The data was gathered and
analyzed by applying percentage, standard deviation, and t-test. The results were as follows: 1) The perception
of self-capability and health behavior of school-age children with thalassemia and the knowledge of thalassemia
and practice of school-age children with thalassemia after immediately providing the health education program

and after providing the health education program for at least 2 weeks was higher than in the past at the
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statistically significant level of .01 2) The knowledge of thalassemia and health behavior of school-age children
with thalassemia, both a-Thalassemia and {3-Thalassemia, had no difference in averages. Thus, it could be
concluded that the samples of a-Thalassemia and (3-Thalassemia had no difference in knowledge of thalassemia

and health behavior.
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Abstract

Jittapunyasuksa, contemplative education is a process that aims to survey and develop personal insight
through introspective activities and direct experiences. The target of this approach is to achieve the transformative
learning. The aim of this research is to study behaviours of undergraduate students for the development of
the meta cognition, Chiang Mai Rajabhat University, through using contemplative education process inserting
into a normal teaching and learning. Another research aim is to study students’ satisfaction towards learning
activities of contemplative education. The population of this study were 21 fourth-year undergraduate students.
These contemplative activities have been inserted into a normal teaching and learning time in the course of
Teaching Practice in Biology 1 and Methods of Teaching in Biology 1 for 7 consecutive weeks. The study
result concludes that after attending the first week activity, most students have gained and developed only
one aspect of the meta cognition, the consciousness. Students enabled to reflect their own feeling during
conducting activities and able to control themselves. However, only few students enabled to learn and analyse
these learning activities, which they could conclude learning activities into knowledge. This aspect of meta
cognition requires more ability compared to previous consciousness aspect. Few weeks later, students have
gradually developed their meta cognition. In the fifth week, many students have clearly shown their ability of
meta recognition. In the 6" and 7" week, a half of students have shown their ability of meta recognition
through introducing activities, resulting activities and/or knowledge which can be used to apply. For changing
attitude and behaviour of students, it can be clearly shown in the 4™ and 5" week, but it is gradually shown.
Until the 7th week, most students have shown their ability for the meta cognition in all aspects. For students’
satisfaction of inserting activities of contemplative education in the course, most students indicated that they

prefer practical activities. Thus, it can be concluded that two research aims were achieved.
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Abstract

The main purposes of this study “MPA.13 Students’ Satisfaction of Studying Data Analysis for Public
Administration Course at Chanthaburi Center” are ; 1) to find out MPA.13 Students’ Satisfaction of Studying
Data Analysis for Public Administration course at 13 Chanthaburi Center and 2) to find out the MPA.13
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students’ suggestion on studying Data Analysis for Public Administration course at Chanthaburi Center. 94
MPA.13 students who have been studying Public Administration course at Chanthaburi Center are taken to
be the population of this study. The data are gathered from questionnaires, using descriptive statistics such
as frequency, percentage, mean and standard deviation.

The results of data analysis reveal that MPA.13 students’ satisfaction of studying Data Analysis for
Public Administration course is generally in high level. It can be concluded that: Firstly, communication and
documentation used in studying Data Analysis for Public Administration course are in high level, and they
become the first satisfaction for MPA.13 students. Secondly, the assessment and evaluation used in studying
Data Analysis for Public Administration, lecturer’s behavior, and classroom activities are in high level, for the
classroom activities are the last satisfaction. In relation to MPA.13 students’ suggestion, it reveals that: Firstly,
students suggest conducting more activities in the classroom including group working, work sharing, work
responsibility, and participation of every individual, and these are the highest suggestion. Secondly, students
suggest more documents so that they can be used to improve their knowledge, and new techniques should
be used by the lecturers during lecturing in order to assist students learning and reducing stress, for new

techniques should be used by the lecturers during lecturing is the lowest suggestion.

Keywords : Satisfaction
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Hydrogen peroxide — An Effective Agent for the Sterilization of
Plant Tissue Culture Media.
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ABSTRACT

Simple sterile culture methods for preparing sterile medium without autoclaving using hydrogen peroxide
(Hzoz) was developed. In this work we compared traditional methodology with a protocol that easily to sterilize
plant tissue culture media Murashige and Skoog, MS (1962), with additional of H202 into plant tissue culture
media as chemical sterilizer. A series of HQO2 concentration 0, 0.0025, 0.0050 and 0.0100 % v/v was used
to control contamination during 17 weeks experimental period. The results showed that the MS media without

H202 and supplemented with 0.0025 % v/v HZO2 exhibited many variations with bacterial and fungal
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contaminations after treatment for 5 and 13 weeks respectively, and the microbial contaminations were
continue to increased. While the MS media supplemented with 0.0050, 0.0075 and 0.0100 % v/v HZO2

provided completed sterilization of the medium for 17 weeks experimental period.

Keywords : Hydrogen peroxide, Sterilization, Tissue culture media
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