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BONTATUNT DA TUOUADONFUAUN (antioxidant)
& - 0w - =
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ada (-3 = o a
Qﬁ'ﬁLﬂf'lzﬁf]ﬂﬁm'l%a%E‘dﬁaﬂiz
Trolox equivalent antioxidant capacity assay
(TEAC I) (Miller et al., 1993)

wanms flunisniljisereendiatuves
2 2-azino—bis -(3-ethylbenzthiazoline-sulfonic acid)
(ABTS) fiu metmyoglobin (1A% H,0 'I.ﬂmseﬂ.gga
E)ﬁiw ABTS"' wumwmnnuum‘numiaﬂnau
weriianueIAaY 734 11 Tumas mnasfied
fgnidmeendindusziudsnisganduua
UDIBYYADNIT ABTS ™~

TUABUMINARLY IATBNAITALANBHAVDS
ABTS, H O i1 metmyoglobin lumisazaiy
Woamlmiviivles (phosphate buffer saline solution)
pH 7.4 iitevi i ABTS** dausedaiiozih
wmaaeslfazarelunh mmsianinmsganau
UAeves ABTS®* fianas a1 aeie 9 HAI9IN
wesensfed1eiivznage iy ABTS ™

TEAC with MnO2 (TEAC II) (Miller et al., 1996)
wanms Wumsingisneendiaduvos ABTS
11 manganese dioxide (MnO ) Taonsnsod ABTS
A1 MnO, oli¥14 ABTS® “fifithnmsaanduies

i 734 i Tuwasudni livinl§Asedefuansi
yEnaden windisihumaneuiigniaiu
PONFIATU NISRANAULTIUB ABTS * 9zanA3
Funsumsmaaes w3oy ABTS Tumsazai
Woamlativies 5 mM, pH 7.4 (PBS) n3oar M
#a MnO tdnirhinseasoriu syringe filter 1119
0.2TuTnsmas wersa Mnozﬁxﬁum IGETELLRY
&16'5 mM PBS, pH 7.4 mstlSuanududuite
Tr3amnsganauuasldszuia 0.700+0.020

AmnNuenay 743 wilumwas 1313 2 Filua

B

B

fgungiinesez lamsazaroveseyyadase
ABTS* " lumsnaasul¥earsazars ABT""
| fiadans waufumsazaifidesnisnageu
T 153705 200 T Tasdas i ldiuen 30 37
udailumSeadt 10,000 soURBIAT WY 60 Tunfi
i hiamimsganduuasday UV - Vis spectro-
photometer 849101981 2 ¥171 NITNARDIADIL
naeANAADiiY blank (PBS) inzvananIun
(M3azay ABTS®® Lazi) nsAnEIgNE AL
YRR AITIZRIINMISgANAULITanas findny
Wauduse q vesmsazaoiiesfinuenay

734 W Tumas

TEAC assay with ABTS and K O S (TEAC I1I)
(Re et al.,1999)

Hnanms AU TEAC T uaz 11 Taui msm1qw§
SusenBinduvesmsiisynaaousinms lian
UTinmeyyadasy ABTS " udeunsoldmadou
1¥hmsdieuiinanuseuth (hydrophilic)
wemsiiiauyen v (ipophilic) d1as i
narouiignisuesndiadu nsiiadfnser
20NWATUIZAAAY

FUABUMINARDY 93BT AL ABNALIEHI
ABTS 7mM T fuasagats 2.45 mu potas-
sium persulfate (KZORSZ) ﬁﬂ”j 12-24 ‘l??l Tm lﬁiﬂ
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Trgnsemsiiadiu ABTS '’ ﬁnmai’uawaﬁa“lﬁ
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wiiifinuenadu 734 nluwes quiduoen
Fiadumurunnmnisganauudaiiananin
ms anudududie 4 vesmsinaaoy

TRAP assay (Total radical-trapping antioxidant
parameter assay) (Ghiselli et al., 1995)
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1 37 esmuwaidea w10 Wil SulAse

PONFIAYU TAUNSIANAITAZA18 26 mM ABAP
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iU M 9 57 Ao lumIdeyya
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DPPH assay (Brand-Williams et al.,1995;
Sumanont, 2001)

winms msiignigiuesndiadusstuiy
aqya%‘mw DPPH (2,2- diphenyl 1- picrylhydrazyl)
mlmsgﬁﬂnuumﬂmmanﬂau 515 w Tumns
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129193 DPPH

Funeumanaaes wieuaisazaty DPPH
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3 ﬂﬂﬂa‘uuﬁ 198 UV -Vis spectrophotometer 1’1
ATWEIATL 515 11 THAT B 9 GBI
aanc’i’m%’ua"wﬁﬂmmnms%’uﬁ’uawaﬁﬁszm
TRnnaimsganduuasfianaseinnis1dans
Anududuag 9

DMPD assay (N,N-dimethyl p -phenylendiamine
assay) (Fogliano et al.,1999)

HANNII N,N-dimethyl p-phenylendiamine
(DMPD) szinalfnsersendiaduainnis
lgnsndu Feamct, 1doyyadase DMPD ™

¥
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Alimiae uazlannsoganfuuasii 505 ulu
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funeumimaass INTONMITAZAY 1 dadans
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mM (2.09 fiaan3uue9 DMPD T 10 iaaans)
Uuaersazals DMPD 1 Hadans aalu 100
Haaans 0.1 M acetate buffer, pH 5.25 wﬁ'ﬂmmfu
@ussazatennutuYy 0.05 M 494 0.ferric
chloride Tu151as 0.2 fadans 14 DMPD " #ifl
S Ysuanududuldiisinisganauuasi
awe1nday 505 wiluwas 1T szana
0.90070.100 Wil m13aza10u89 DMPD"* 92Aah
og1duu 12 42Tue vharsazais DMPD" " 1
luTasans vwauivarsiagnagenludiings
50 TuTnsdns weru Mg Muazivgu 10 Wi
fi 25 pernaiioa Tafnsganduiasiinnuen
adu 505 uTuinAs

TBA method (thiobarbituric acid assay)
(Weerapreeyakul et al., 2004)

ninms auesmylszneudaensaluiui lisy
dregilusanin  Ssmnsoifia  lipid
peroxidation Ideyyadasiioandouaunsath
Tuuaznailfnssgn lewany Thiobarbituric acid
(TBA) 18111 Thiobarbituric acid reactive sub-
stances (TBARS) ﬁﬁﬁwuumm 19791 fluores-
cence A3 spectrofluorometer ﬁ excitation 528.5
1 TumAS 1AL emission 551 1 Tuwas Farfudh
asfinaaeuiigniguesndduszanmsaig
TBARS v lviidvuyanas

Funoumsnaaes N3 UTUDINYUA ( Porcine
brain homogenate) 3INAUDINY lusasaiuves
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467 mM, KC1 600 13 In38n3 (@14 mM, phosphate
buffer, pH 7.4 1511015 1.15 Naddns inasazaly

ypsmsoznagey udnildiud 37 eaen
IBaITEE WU 30 U AN 35% HCIO, 0.4 lladidns
Sumivadaronnuida 3,000 souReUIR WM 5
Wi ifuduuy 1.5 Tadans 1u1% TBA Tu 50%
glacial acetic acid TW1/51as 0.5 adans Aulu
(ASpasa (waterbath) figuugil 100 am
adea w15 i udnhani 18 l5adae
spectrofluorometer ﬁm‘mn‘nﬂéu excitation 528.5
W TuwAsHAY ANMUETIAAY emission 551 W1 1w
1N

= d da /
msazndSinansaueanastn (Schlessier
et al., 2002)
b, ol

Y =
winms 3a11U & (ascorbic acid) HgnFAuoyya
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a ~ a ey a5
DETUINIIZRZHUIIMIMIT U NUgNT
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- - | = - | | o -~ 1
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roacetic acid ué’qﬁﬁﬂ1ﬁu%‘lﬂﬁ1ﬂﬁﬁ?mdeﬁu
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4 o :
g nawsadamsganauuas las UV-Vis
4 A
spectrophotometer 1AUEIAAY 520 U1 1AS
YUADUNIINAADY UIAITAZAIUA0819 1Y
USu1as 200 luTasaas @Y trichloroacetic acid
300 luTasans weary sy vl Tumieady
mwrzauuuluilsuns 300 lulasdas uda
WM UAY dinitrophenylhydrazine reagent 100
TuTasans IWanudouunemsazaonay 60 938
" ¥
waded Hunany 1 921 nasmium g
=1 ' g =1 g e = W &
wuluernhuds wdnhwudunsadaysn 400
= o 4 1 o
Tulasaas oA lundauiu 20 win neui
J9f28 UV-Vis spectrophotometer i anunnau
520 w1 luwuAs
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msdnneinmBnailudnimualagitves
Folin- Ciocalteu Method (Singleton and Rossi,
1965)

nwanms M lunguilueamusunalfnie
BONFIATUNY phosphomolybdic acid uag
puosphotungtic acids Feiludalsznoulums
Folin-ciocalteu reagent Lﬁﬂﬁ'liwaﬂﬁmia‘lfﬂﬁu
L!ﬂil!%tl’]ﬁﬁW’liﬂQﬂﬂﬁmlﬁd UV-Vis i A1mem
Adu 750 wa Tuinas

FunsumInanes 1hmsazaiefiedie 200
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TualSas 800 TuTasans 1ol 2 $2Tue uda
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WA (total phenol) IHsumuiuSuaivonsa
unaaN (gallic acid monohydrate) FaiThumsuoa
WIATFIU
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fosTidnuaziandafu @151eR 1) Halud
wioailef ¥z nan uazyiavesmsily
mifRsnfuarsiivznageu FudaziTvzuans
fanalnmsdueyyaassfiuandiaiu dmi 2
Fiqatuiunisnagevudidaediafivhun
szl igumnAdueyyadasonie
T WumsAnumedeauialSinamaitsuwiiy
Smiiudniemsiiueanaua winwudwaedadi
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aanaranilounulundaz@letie uas1vezil
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m‘s'ﬂﬂﬁaﬁqnﬁfﬁmaqqnﬁﬁizmﬂzﬁmmﬂ 9
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M 1 manSeuieuisinszdasmueyyasdse
dovmeiall | pari1dluns ULE AWAIAIUBY | AINAT gunsaliild
Finaey I REnGIEY HanAY anf sl (media) ANy
TEAC I - - . Aq UV-Vis
TEAC II ~125 W @eumaicy 2 UM Aq UV-Vis
TEAC III 12-24 §2 T @oamnniiiu 1 U Aq or EtOH UV-Vis
TRAP >10 W a >5 UM Aq SF
DPPH 30 W19 UN 1 419 MeOH UV-Vis
DMPD 10 w1ft 12 12 %2 T Aq UV-Vis
TBA 50 W BUY 15 W Aq SF
Determination of 80 U - - Aq UV-Vis
vitamin C
Folin-Ciocalteu 120 WA Yhiduunudes - Aq UV-Vis
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Abstract

Surveillance of drug product quality is currently conducted as part of National Health Coverage
Program namely "30-Baht Co-payment Scheme". This is to ensure that Pharmaceutical products marketed in
Thailand meet the standard specifications of identity, strength, quality, purity, and potency. The present study
was performed during October 2002 to September 2003 in co-operation with the Provincial Public Health
Offices and government hospitals. Glibenclamide tablets were one of selected drug products from the
National Essential Drug List. Selection criteria of this study was based on wide usage for treatment of diabetes.

A total of 40 samples were collected from pharmacy units in government hospitals and drug stores and were

oo o o ' ¥ L4
;ﬁuﬂ?ﬂﬂ]‘ﬂ?ﬁ'ﬁ?ﬂ]&'l!WﬂU‘HBHJ!ﬂH ﬂuuHU?ﬂuﬂi?‘Yﬂﬁ' ﬂ.!ﬁﬂ\? ﬂ.ﬂﬂu!!ﬂ'u 40000



24 KKU Science Journal Volume 33 Number 1-2

Research

analyzed for % labelled amount, uniformity of content, related substances, and disintegration time quality

according to the British Pharmacopoeia 2000 requirements at the Regional Medical Sciences Center in

Khon Kaen. The results revealed that most drug products conformed to the pharmaceutical standards.

However, it was found that 4 out of 40 products (10 percent) were unconformed to the standards with respect

to the amount of active ingredient. The information of the quality of glibenclamide tablets would be helpful

for health care providers to make product decisive selection and for effective regulatory enforcement of good

menufacturing practice (GMP),

UN¥I

Tl w.a. 2542 18TmsAnyigainin
suiia lnawunalud Taonesen ({eqiudiu
aninowazIngianda) nsuinmnmaasmsunnd
Tanfiudedeminusimuannludseme 31
uva naztudn 1 uMs 19 48 dae619 nuh
UTnadgudwinsgiu 41 d20019 (85.4%)
RAIATEIN 7 20819 (14.6%) NuTaungi
AauaTgIunadIasenuliadodify
Munasguiidimue dauanuminaueves
A201 A TUNIINIEEAT tazdSuimmside
Y195 §14A I British Pharmacopoeia 1998
NNA0EN (ausAyy wuiiosiln uaziiawssw
503NTUUN, 2542)

Twilswdszunu 2546 nguatuen
quéTnnmansmsunnduauunu 18vinsdnu
quameialnawunarlud nwldTasenis
adundndsziuguamuazinasgusmsdu
67 31}4ﬁmuﬂiﬁ’ﬁnmﬁﬁx’,}’mmmwmmwﬁq
msiﬂcﬁaﬁ?adquauiﬁuﬁwﬁwmumm%’g e
Humsisziuguamewas diumamaluns
fadeneluTnsamsquamnddaumth S ld
wanswAnnzivesdrdandundnlunssade
Taoguiiudaednermnaniuneavessyuas
e ﬁfqu@itﬁam}mﬂu 2545 fudoufumoy
2546 Tauanuimilovesdninaumssuge

fanda nazdmdhii lsanennavesiguingie
AnszdamnaEeiaIINIEE T Msaumsen
BP 2000 Tasasinluriadersumdandny
(content of active ingredients) ﬂ’J'I:JETf.I"ILﬁHﬂ‘UEN
@287 (uniformity of content) A1 lUNTNITZ1Y
A7 (disintegration time) wazaisieilu (related
substances) Lﬁﬂﬂﬁzsﬁuﬂmmwuwamnﬂﬁﬂﬁmﬁ
uuasuananazmuieuiv Tagli'lddeda
Wansduaznaspumunsounuesas
A10614

Qs 6

1001 srd9n
A = o &
eI nella lnauaal lud

ar o A’ L]
NMUYAINISIABOHS o AN VEIUDI 15INe11A
Yoasguazusn

s =)

FAARAZID NS

q

o 1 d
megeudalnawunarlua
oo ﬂl’ cf
m3dveiiilumsfnuiguaineuiia
Tnaunalud Taodninammssuguimsa
UszaunuTsamennalunsazsanTansomwaly
L ar 1 - a é 1
MIMuEUguuAei1anaas v uive' 11
NAnNYeU Wiouuiinswazdeaudas
frvoaslunyuesumsifiudietaazuuy
wideihdsvesntsnudandidninguas



398 5 ITMEAEAT N, UN 33 adun 1-2 25

IaQLanan mﬂmmﬂaﬂuummmﬁmsm‘nm‘nﬂ
TuwaituisuRavey mnuumunmuauﬂq
ndauazguInnmansmsumaluaiui
fuRaveu Mvrsiusudiediaddemdagud
Inormaainmsunndvouuduierinisasa
s Tasdrotiiindnmadaiiinmua
40 fI9619
in3esileuazqunsalildlumstinne

1n¥4 high performance liquid chroma-
tography ?’iﬁﬂ Waters 2410 1J52noUA20 Waters
2690 separations module La¥ Waters 996 photo-
diode array detector, Ultrasonic bath ?;ﬁﬂ Sonicor
4 SC-52, analytical balance #¥o METTER
4 AE 200, pH meter 8We Metrohm 31 744,
stainless steel column 10 cm x 4.6 mm packed
with stationary phase C 5 luTnsuas ?.I‘I?’fﬂ
Waters JU Sherisorb ODSI, N3ZAEATO YUIA
0.2 ullliﬂ‘im@'l‘i ﬁ?’{ﬂ Whatman, microbalance
ﬁﬁﬂ Satorius:i'u R2000, disintegration tester ?}ﬁﬂ
Vankel 1 VK 100, UV-lamp model §¥o CAMAG
{M UV-cabinet II 1ag 11799 automatic TLC
autosampler 4 ?'Jﬁ’ﬂ CAMAG
MNIANAZAINATFIY

31T 1991 analytical reagent grade:
potassium dihydrogen orthophosphate, orthophos-
phoric acid ﬁ'l‘iiﬂﬁﬁﬂl%'%ﬁﬂ HPLC reagent grade:
methanol, acetonitrile @13UIAMIFIU : Glibenclamide
ASEAN reference substance control no. 195093,
Sulfonamide = 4-[2-(5-chloro-2-methoxybenzamido)
ethyl] benzenesulfonamide BPCRS batch No.1378,
Urethane = methyl- N-4-[2-(5-chroro-2-methoxy-

benzamido)ethyl] benzenesulfonylcarbamate

BPCRS batch No.1740
mMsInseimSinadedfey (British Phar-
macopoeia , 2000)

IEMIATENAITAZAEBNATFIY
Famrsuiasginlnaiwunarlug so
#adansy aza1wly methanol 10 Hadans vl
Meluin3os ultrasonic bath WM 20 WA Uy
YsinasTiinsy 50 Tafansdne methanol (99974
d1sazawild | @ 430 methanol 3 @I
@nh 2 fadaes seuldididy nsesdae
nIzAENITos 0.2 lulnswas
IBMsa3uN mobile phase
wssumsavaetiiiey Wudu 1.36%
w/v 'f;'q potassium dihydrogen orthophosphate
136 nfu azae U5ulSmesldasy 100
nanans Ysuieylnla 3.0 daw orthophosphoric
acid hesazaetiies Wudu 136 % wiy
53 62U WM acetonitrile 47 @y waru WAy
ilinsesdaenszaunses 045 Tulaswns
IBMINIBNAIBE
uadet1eeuiialnaivuaarlud
S 20 dla Fededrenn it
5 fiadnty @i 2 fadanT RN methanol 20
fadans yldninszaeTasldinges ultrasonic
bath %70 NTOIAIUATLAIBATEY YUIA 0.2
luTlnswas
ﬂmnwamﬁ?m high performance liquid chro-
matograph
8A31N13Ma 1.5 NadaasAeuIn
ﬂ%‘mmﬁﬁﬂ 20 1uTns8a7 Detector : Uv 300
am s¥oea e : 7 uadi
MIINTIZH AamsazmenAIgIHIazaI Tz
faedhe TuinlasuiTnunsy Sadufilddin
amalsua lnawunalud u 1 e uaz
WofidudvealSmadiuds



26 KKU Science Journal Volume 33 Number 1-2

Research
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Abstract

The precision and accuracy of the method for determining the composition of fresh milk and fla-
vored milk were tested by the Regional Medical Science center in Khon Kean. The results showed that the
relative standard deviation of determining total solids and fat in fresh milk were 0.30 and 0.08 %, respectively
and the relative standard deviation of total solids, fat and sucrose in flavored milk were 2.07, 0.18, and 2.68
%, respectively. The range of average recovery of flavored milk samples fortified with sucrose at 2.03, 4.02
and 8.04 %w/w. was 100.62 - 102.71 % and the range of the relative standard deviation was 0.49 - 2.94 %.
Chemical analysis of 90 samples of fresh milk and flavored milk followed by a survey on quality and safety
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of milk distributed in Khon Kean, Loei, Kalasin and Sakhon Nakhon during the fiscal years 2001 to 2003
showed that 20 % of the combined samples ( n = 90), 20.83 % of the fresh milk samples (n=48) and 19 %

of the flavored milk samples (n = 42) were substandard based on the Ministry of Public Health Notification.

To solve this problem, the responsible organization must closely monitor the production of milk products and

the farming management. It should also give advice on these aspects.

UNW

wmlsznaudle lusiu Tisau vaia

1 v = a o
!!ﬂﬂi‘l"lﬁuﬂ%lﬁﬁ'lﬂ]ﬂ'li"] 1uﬂ1‘i}lﬂ‘i1“ﬂﬂdﬂ

Uszneuvesiniiindiane H""luglhjm"lwmm"
vouda s luiu & mmmun‘mmmuum
nGeniiiiou)

iiosnin Tnumihudasinsyiu Tauas
naaun 1ad luanmeimalulszmauanun
dloinndeahnlszmaInefifdnyazememu
Youiu il Tauudenlfudunesnuauga
anuiounwlusunonieaouausdeanIn
wedensafimsanmsivemsuaztumsaun
ﬂs°'nauﬁ'uﬁmmﬁﬁﬁ’niﬁmhnjﬁm%muﬁuh
Tueimeuuuouiuee 1lsAunazus g Tay
mwizreanofad Suillszauilamain lu
nsiaea Tnvmigy gnla Taguuazlaamiiisns
myniyduTam nandauud pefsznewi
uufimmninnaspuiinassailuuazaey
yraiusaniudu@szds mogrungdined,
2542) ﬁ}1nﬂnnﬂﬁam}mmmfwuﬁuimau
60,284 AI0E1NINGUITINUN 12 GUIVOIDIAMS
duasunans lnuuuialszmaIng (0.9.9.) 19
manaeluaraedl w.a. 2539 fla 2542 nuifisves
ufahisluuindo 8.47, 8.44, 838 uay 8.42
addy (qnidna ufunusunduazauy,
2544)

nsENsNMInTuguldmuualiu
uazrdasuRuuuemisaruguiawiziay
ﬂ’]'l.l?]3.[?}ﬂlﬂ'I'If'iﬂWﬂS“’ﬂ‘lﬂﬂ'i"ﬂ'a"Nﬁ']ﬁ‘!‘imf["lj
dafl afuil 149 nat. 2536 SoaunTaldimua
"I.HuuIﬂwaaumqmun'luuﬁﬂn'Jﬁ'ﬂuaz 8.5102
$luuionualiteondt Yesas 3.2 doun
niznsnamIagy ldondndsemeaniu@uias
pondszmiansznsnmmsagquiiesun Talwi
80 2AsaRoRTu 218 W91, 2544 Fatmualisig
1fmu'lzinuﬁumu‘11hfaﬂn'h fovaz 8.25 V04
umummmumﬂ'l.nuaﬂﬂ'maum 3.2 vou
umunmmumuuﬂuWﬁmnnumaﬂmums
siuife uazatiuft 265 wa. 2545 Amualdidle
wylisauiuue hidesndt fovay 8.25 veq
imifnuazfuuehidesniiosas 3.2 vaa
vmindmuaasiiagiy i A ua
NIENIWAITITUGY IAMruaguaINAIY
Uszmansns s saguatiud 35 we. 2522
Foauuilganns dmualhunlquasdeaiing
sz v hideondrdouas s woarimiin
wazildalzaudaliidudovas 6 vouhmin den
TRemianiszmmisauulyaudniudy uas
ponlszmANIENINMIBITUgY Uil 266
N.7.2545 u?munﬂimﬁqﬁmuﬂWu‘faun"lﬁﬂu
Thunonie iy biteunidesay 7.7 venimin
war il lvifulifesnindesas 3 vearhniin
dmSuunlgadaiamanduiuueniofy
Tasiu



34 KKU Science Journal Volume 33 Number 1-2

Research

VNTWNUMTIRTIEH UL e 5 d

ﬁaﬂs:mﬂiﬂﬂﬂm’iﬂmmm{ MsuNNg Iul) w.e,
2542 91U 59 AIeEN wuﬁﬁmmfmn"l:is'm
ulwiusndunaiivug 19 $reghs (§ovaz
18.6) (NSUANITNAATNITUNNY, 2542) uaz
VINTWNUMT AT UL 1595 outlsnn uiaa
wiaelsd unijudawimioelsd unaa
goviuazunlyuasgori TusimSaveuudy

U w.at. 2541 9 2543 S 36 At Tavgud

mmmﬁﬂsﬂmmwwauunu Wuiisig
umn"lmw"lmnummunmmmﬁuﬂ 15 1708619
(%’auaml 67) (IwsTad Sunsoauuazauz, 2545)
maﬂ:mf,]m]mnmuuﬂmmvuuﬂwmw«ﬂu
Mlsuavveslszvu Tasia oy
4

TsaSoudemodueminasuuiinisou
NIENTNMIBITUVIIMHUA I nAadIns 29
r]tumwuuﬂs inﬂﬁm'[mmrsﬁnmmrdminﬂ
Fanounthiinaasausiifiauns iWoudvsy
owmsudgudn lidesdansan sxinisduiy
a ' Vv 1 Fd Y o w

mathaniumadsnsnlasdmiivndiing
MFITUGUVIIINNGIA IR AaTUTEH 4T
W.F.2544-2546

t @ a Ll g J
VOUUNUIINTIEY09RTe neviuyluuas
) l:: o ] J d‘ - =y
wazuulpauasi e luNui fuiayey
ar a A I I =y
494303 14un vouuny nwdug anauns uas
3 = & v
e awlasamaquasesdus Inaienfovas

ar 1 .:;q 4 3’ o 1 '
maamamquuﬂnmﬂﬂsxﬂauumnmnﬂmmm

! 4
MuuanlsEMIAns TN AT guitoTiy
wamnlumsudluilymise T

Qs Ll
Qﬂ@]‘llﬂz"Jﬁﬂ'l'i
f30819
L i

UNAA uazuulTanas sausie AU Uy

90 17061 NNFHEA 28 710 e TaeonyU T117
o/ L) A L (-4

39 mpinuazdmihindninaumnsagy
VIHIU 51 @296

guinomansnisuwng

ada ¢
AFAUNITY

mMaimnzdUSnaveanitanualy
UU AU AOAC International 1999, 925.23

M3 A1z lusiu Ty v A0AC
International 1999, 905.02

msinngiinanayTnsatuuy 1953
Liquid chromatographic method fAatasvin
AOAC International 1999, 980,13 Iasfiduaeuns
Sinsizvail

ManiiazasAT§IUicarrez I solution
(potassium hexacyanoferrate (IDtrihydrate 3.60 N5V
11.115‘! 100 ﬁﬁaﬁﬂi) carrez II solution (zinc sulfate
heptahydrate 7.2 ﬂﬁlii&‘lf? 100 Uadans) as
azmmfmmﬂmermﬂsgm 0.1 niudoiiaddns
(aufwmammsm glasa ludougnynnmis
QN 60 osrraFed iWunan 12 42 Tus udh
ﬂdau"lﬁiﬁu“lu desiccators 'ﬁ'alfmﬁﬂuﬁaam;w
nnimiinasd mnuummmacﬂﬂmm 10 A5y
azmwhniudasulfnasdy 100 Uadang)

AT ER oY calibration curve:lAToUA15
azawmnsg g lasaadanududu 0.001,
0.002, 0.004, 0.006, 118 0.008 NFuAelaaans Iny
Unlamsazarwminsguglasa(o.1 ny do
Naddng)1.0, 2.0, 4.0, 6.0 Uas.0 Tadansa
auasluvaauig 100 Tadans UsulSinas 1y
d4¥a i lfidriu nsesdronszatunsesiii
IMIHYuR0.4s lulasiuas udriadae High
performance liquid chromatograph (HPLC)

iTosileunzqunsaianios HPLC Tl
Water {U 2690, 103090529 5A%iiA Refractive
index ?iﬁ’ﬂ Water 34 2410 ADANYTIA carbohy-
drate 4 TuTaswns 250 4 Tadwas) sunwdig
(ultrasonic bath) ﬂsxmyﬂﬁmﬁ’ﬁ;wqwum 0.45
TuTnswas nszmunsos nsaonses VIR
vIaliumivie 100 faddas Fougyaime

(vacuum oven) 1A desiccators



[-¥ ] - L -: -‘
308 M3H1TMENAMEAT N, UN 33 adun 1-2 35

#n12zin3 09 HPLC: i aadewidu
A IHEIBA acetonitrile AT 11 (70:30) §A5IMS
Tuavewlmndoud 1.2 Tadansaeuifi Usuas
fina 20 lulnsans narlunisSianziae 1
A0 (runmng time) 10 um

FUADUMTAATIZH: mmammumﬁu
Wihuito@eriuuds Uszana 10 n5u venimiin
(NATIEY 4 A1) 1320188914 volumetric flask
YuIA 100 Hadans Alcarrez I solution Usum

MIATUINY
¥ L d
inaniwnagInse Govazvenimin)

5 faaans woszus 1 wnuazAY carrez 11
solution 1312 5 Nadans welszanm 1 R
wudesulinEinasiasudanihndu danels
MWanaznou Yszuw 30 IR udnhuinies
phuﬂs::m'ynsm Whatman No.l HAZNTLAY
nwmumwmﬂ 0.45 luTnswes ewadu
NnTun Ao HPLC auan1izms
NAADIT 1A

= CxVx100/ W
anududuiom ldnnnimmnaigiu (nSudeladans)

e C fo
¥
WAD  WHMINYeIAIegauN(nsy)
Vv fe  USuasvesdimazane (aaans)

msansizmieuy lusau'ludiy a1 AOAC International 1999, 990.21

A1SATUIN ¢

8 £
mouy lusnlviu@ovazueatimiin) = TS - Fat - Sucrose

[ o £l
e TS fin  USuisvewdananualuun Gosazveimin)
= - ar 9 g L
Fat Ao UTua v luuy Gesazveaimiin
£ ¥
Sucrose Ao Usmanhmaglasaluun Govazvonimiin)

mInaaeulzansmnwis

NATOUANNUNUE (precision) Iuns
ST inuveuieionun Tufuazihea
g Insaludetauuaagiesiuazunilyudagie
yisanu Tasdinsizianludieiudoatu 7
ade udnhaitldinsnnamismasmean) i
ﬁjmmumm §7U( standard deviation, SD) Haza
FulszAniaaunasalsau ( relative standard de-
viation, %RSD) nﬁﬁaummgnﬁ’m (accuracy)
°lufnsuﬂﬂmmmwﬂﬂsﬂuun Tavdnsizn
uuﬁﬁgzawmﬂummaﬂmﬁmmmmu%’t‘m
az 2, 4 Az 8 YouhMIin Inzian 7 aveluud
azszauanududu udniai 18 aumm
mde Aufieauunasgu mdulszdnianus
Usau nazdovazms 1AnduAY (%recovery)

HAN1SANEN
HAMINATOUANMINUEIVBIID IATIZH
Tusunazueaniaianualdddulss Aniany
udssau(%RsSD) lunuaamiiudosaz 0.30
waz 0.08 Awa sy Tuulyenas I8iduseant
AU TUTIU(%RSD) U NI 18 M TusTu
vowdaianun 1m:1]?mm1f1mam"lmmﬁ1ﬁu
fovay 2.07, 0.18 uaz 2.68 MuaAuawaasly
M3 1 daunnugndssesitinssiliin
1hmaglasa Wiy iénaaesfinmudhudy
Sovaz 2.03, 4.02 uazs.04ldmisvazmsnduiu
100.62, 102.41 ag 102.71 MuaIey Auaasly
a1319f 2 ienasansanuduiuT Iz
ﬂ?um‘tfmwﬂﬂsﬁﬁxﬁu(?&ummmﬁmﬁm i
dfufiveafin@isald 1dannuduiusii
Lﬁ"uﬂ‘id(comaiative coefficient, r) (N1 0.999972



36 KKU Science Journal Volume 33 Number 1-2 Research

o

4 1t o - = o n,.r o/ o
i1 mamsmageuanuuui lumsinngilfnavewdimua  luiunagihaaglasd
ludredauuaagerinazuuljdagerisanu

s1MTAATIEH A1f3a’l4 (mean % SD) %RSD

Tusiu

uyan 3.36 £ 0.01 0.30

unilgaunsgesisananu 3.87 £ 0.08 2.07
yowd wiamun

UNAA 11.92 £ 0.01 0.08

wnilauasgeansan Ny 16.22F 0.03 0.18
yhmaglase

uuiljauAgeINIan I 3.73% 0.10 2.68

i ¥
msan 2 wamsnaaeuaugndes lumsimseiiimag lasaluumljumagesisaninu

oS zdisunaeadlsznensi
u:u’luuuﬁﬂuamuﬂimﬁiaﬂnﬁqéu 90 #2881
Turatlaudsezum 2544 2545 uag 2546 Wyl
suden ludunammvuanulszmansy
ninmssaguiovar 20 Tuuuaaiiuau 48
dret luidinaaivdovaz 20.83 uazuuilguuds
§1um 42 daethe hidhnasivafesas 19 Awaas
Tuased 3 dretauuaa lidunaaia Aadiu
$ouaz 70 (30 10 #29879) TaewuTua vl
Hesniunaaammnua dmsvuulyaudeailu
fovaz 87.5 (910 8 ﬁ'umiw)'tﬂuwuﬂ?mauﬁﬂ
wilisa lvhulesndunaiaia faaaslumss

smnaniieag lnsaniau A1#3918 (mean T SD) %RSD % Recovery
(Gowvay vonimin)
2.03 2.04 0.06 2.94 100.62
4.02 4.12 1 0.02 0.49 102.41
8.04 8.26 £ 0.13 1.57 102.71
=
may =101.91

¥ v
4 wennniinusuaudleian lidunuaia
dan29 Tagduanuazainauansisagy

o =

Swdanailudesas 20.51(310 39 @r0819) La

LJE—1 1

Fovaz 19.61(11N51 A20619) MuAIAUAAAI 1Y
it 5 WSinaluiu( Fovazvenimmin um
gauazuulgansidaundvegogludie 3.60 fe
3,72 uag 3.14 04 3.53 AwaA ﬁmﬂ?mmu‘fm
s lais s TuuGesazvaaihmin luuuaauas
wiljusaiundsedeylugaas40 i 11.64uaz
8.1 14 10.80 mud sy sanaaaluasedi 6 uaz
5190 7



= - - ﬂa: L -:
398 NITmmmaasd vv. U7 33 atui 1-2 37
MmN 3 wamsinsevesdysenoutimu luunaauazuujuaslutlsnszana 2544 - 2546
al A (FAI0619) uu1lgans (Fae819)
Yz = 3 S = 7 ——
Swaunmua | ludunasia@esay) | Swaunamue | ludunasiaGevay)
2544 2 0 16 2 (12.5)
2545 12 2 (16.67) 17 5 (29.41)
2546 34 8 (23.53) 9 1 FLL)
593 48 10 (20.83) 42 8 (19)
:: a I - L) d o
msnn 4 anvuzesnsznevi hiunasimvuaamilszmensznsnansugy
- AR (AI0819) U1 R (A08N)
hu o 9 F 3 o 9 a y
p lvsiutios | iieuniiey e lugdudles | iouutiow
Uszum NINUA , ] ) " NInuA : ¢ ; ¢
NIUNUNG | AIUNUN ATUNUNA | AIUNURNA
2544 0 0 0 2 0 2
2545 2 1 1 5 0 5
2546 8 6 2 1 I 0
334 10 7 3 8 1 7

u' =t ' o @ g8 kgl e g =
mei 5 ulSsudisuns hiunasiawilsemansensnassuguuesdlesnidiniie Tnodnan
Hazd NN TITUGUIINIA

Uy Andndansan (Aed19) AUNNUNFITUTVAIATID (AIDEN)
dszanar | wmwe | hidnaeti@eras) Fanua lLitnasiaGevaz)

2544 15 2 (13.33) 3

2545 15 5(33.33) 14 2 (14.29)

2546 9 1(11.11) 34 8 (23.53)

33U 39 8(20.51) 51 10(19.61)




38

KKU Science Journal Volume 33 Number 1-2

Research

maeh 6 Usinalviuluuiidensie Tasdwdauazdninaummsuguiiacees.)

Wsinasluiiu Gevazvonimiin)
Hlanlszuna UuAA(mean + SD) uN1l§au¢i3(mean + SD)
AWaAdIn5I9 A AINTI Andndening Ae0.79A3 20
2544 3.66%0 3.61%0 3.53+0.55 3.14 £0.49
2545 3.60 £0.74 3.72£0.53 3.27+0.81 3.43 £0.36
2546 3.71£0.29 3.36 +0.42 3.3940.1 321+0.31

4 = J 1 ar l?i U P o ar o ar
maei 7 Usmnantiouylisaw lviuluuuiidnsie Tasdndauazdninnumssuguinia (aae)

Usnanileun( Yovazveaimin)
Yaulszana UM AA(mean + SD) uNlgaugia(mean + SD)
ANaATIAIIY AD.AIATI Anandans2e AN AINTI9
2544 898+ 0 11.64 £0 897+ 1.35 8.78 x1.44
2545 9.42+134 8.61 +0.37 839+1.72 8.11+0.61
2546 84104 8.92 £0.78 10.8 +1.30 8.7 +0.42
dsduanaziaisat auilsznisnsEnsemsisuguiosas 20 &
9

VINHANINATBUANUULUILAZAIIY
ndoaesTEainseiesdilsznomina e
wazumlgaudawumdudss@nianualsiu
lumsinsziveudaonua i Tuuuda
wih 030 waz 0.08 Ay mduiszAng
anutlsiulumsiinseiveudatanun vy
;mz*nfmmnﬂﬂsa‘luuuﬂ;mﬁa%’auazz.oz 0.18
naz 2.68 AMAIRY Msdiasziimaylasaly
wnlyaudsiinnudududesas 2.03, 4.02 uag
8.04 Témmsndufumaseglusiedevaz100.62
- 102.71 wazmdulszAndarmulsiueglusae
fovnz 0.49- 2,94 M 185imevioadilszney
1f1uu1uuuﬁﬂun:unﬂqqmiqmuTﬂsqms
Aunsoaduls Tnnluil 2544 - 2546 sumtadu 90
AvtnuTIINAIee Tl unugifvue

A = w1
AADAUNBINUNUT VIV 21U 2541 - 2543
3 ¥
as A -1 -
Nefioradeanuniimssnandsenansensag

ar -y H o -l g L]
mssaguatuaunnuualiiinioun lisy
lviiuldviesnii¥esay 8.50 udreensemad

@ = Yt & ; '
avulnigseyyinldiUsuanidoun lusay
lvituarauiluhidesniidevas 8.25 Tuuyaa
i luiiu A luuudsassriamaaduii
mensody lviunindsemaaatiudunvualy

= g ] ot ] I
Hsuandioun Tusau luaiu laiesnidovay 8
Uszmaaniiunsasauilulidesnindesas 7.7
= 3 Yo (13 = g 1 o (]
onieldmmunlidnindesdafiognauunsi

= o Yy a g
gumwilszinldrem iduaadesniugums

- Yt u'; :f A = =g =
HAA TRALaY TN LNV WENIITVIDINITH
v
pandsEno U uLT BoRI NN M HUAATY
Uszmarvesuuaauazuljudadnlsing hil



98 1MTHITINBAIERT L.

porp o -
U 33 atun 1-2 39

fauiindifesiufiedosas 20.83 (910 48
#10019) nazfovas 19.00 (110 42 ME1Y) AW
Ay anyuzae01e ludinsaa lunuaaau
GI.Higlﬁﬂ?mﬂlul'lJﬁuﬁﬂﬂﬂ‘ﬁlﬂﬂlﬁi"ﬂ MvuA sy
uuﬂzaumuﬂmmmauu"lmm"lwuuaan'n
Nt venv i N IeteRTiesszney
mun"lmmmmqa-mmm:;ﬂﬂuéﬂnmmz
dninaumssaguiania Ssnauilndifesty
fiafovaz 20.51(910 39 A20619) wazTovaz 19.61
(10 51 Metmuaay oo lsinudiedig
unaauazuyljaudaiiysum luduuas
Léaun‘lﬂmu“lmﬁ'ﬂu *ﬁu‘ﬂmﬂswmm 2544-2546
nqnmu'Jum;[amnﬂuﬂmmwmmuﬂm-m
QRRTE) muﬂwmmnnmummmﬂmnnﬂuu
paflsznenve i msanisemsd
minzauud Insniuiimsuidefiannndiulye
AnlSnanazesdilszneuihunveaun Tnli:
1 nnenumsAnniioiieninadeniu
wlsfuvesdFinauazesdlsznemhuuues
unTamoldanmmsidoslulszmmundoulao
fudoyanniisuTauw 40 vhsumuh Tauni 18
%’Pmmsmnmﬂ'sgmﬂ:“lﬁwawﬁmqm'imax
dnnddTinalls@u Tufunazveaudalisou
Tuifugandninmnn lawi 1§ uemsmni
WA uaﬂfu1ﬂ€ﬁawu€1qa¥auiﬂuu1ﬁ1§1
uuiifiesflsznoumnigadu@misng ufaunu
Junsuazame, 2545) ﬁ'nfu’lummﬁ"lmﬂmmﬁ&
naTmisaiineadesnsfeuivmsiiugua
msNﬁﬂummznﬁwﬁ'mﬁuuéasw‘ﬁmuaiﬁ
fuziiunuasns lums@oa Tnunu medans
Goamauazmsguagun i Iauuiiudu

naenssndsznae

YOVBUAUINTYNIHYIANHU
= = 9 o e a o
ao1lszaag Ao nemIguUEIMeMan Maunng
youuny uazguiles nesanamiyd Alvns
v ¥ '
advayunsInseil aasanudiniifingy
3 a ) alg ¥ il 5
quaseadus Tnad oz Iianuiwiied
DA

LONAITD19D9

ATENTWATITUY. (2522). WL ¥UQYAYA
DIMT WA 2522 UTEMANIENT WANTITUEY
affufl 35 (WA 2522) 1eatinun
vy gauA (Flavored Milk) iluevinsaaunu
MWIZHAE MU UARUA WK OUIATFIU
waziinmsndn. vy udui 96
aoudl 163 avTuil 21 fueoy 2522.

NIENTNANTITUYY. YsemAnsEnI Nas UL
@1 265) W.o1. 2545 159913 1A [online]
Bruile 6 @wmaw  2547] 9n
www.fda.moph.go.th/fda_net/html/product/
food/ntf/milk 265.htm

ASENTNANTIUY. UszMANTENINATIUAY
(RTUR 266) WA, 2545 1Foauuljauss
[online] [8191dl0 6 Aaminy 2547] 10
www.fda. moph.go.th/fda_net/html/product/
food/ntf/milk 266.htm

NIUINGINAATMITUNND, (2542). 1ONTIINF
UszuiFalfiamsEosmsaunuaanm
uunazkAN a9y, 21-22 TUINY 2542,
NTUNNA,



40 KKU Science Journal Volume 33 Number 1-2 Research

ada

= o - &' A’w A" o =3
S3edy mgaunganed. (2542). Tamieedu  gqnidnd ufunuduns, 1sz3d Jvyam, wind

dwmsuTaunluwafou. i 27-41. u -
misamsquanazihtasnu Tsafiddey
TuTnumioiunania. Tsaweuiadad
vy In dandasimys.

Iwsiad Bunsgau, gaims nigansd, 3la
uazTanu tuRgnind. (2545). AU
uuaaLaHaasuamdeuANINUNas
wanTun 6 naznaafusuundoudun
TasamsunlsaSeuludsvTavouun.
NIANIININANT VY. 30(4):253-261

Fosaugns, dsunins dugdisdila
Fualanes, auda qavaniuazIning
fisdy. (2545). PaduiifianFnadeni
sundsveslSinaazesdlszneuih
vosTnuuneldanmms@sslulszme
wadou. MAINTAILND AULNBATINTAT
UMINUNHATATAT INOUVAN LN
wer [online] [Baiile 22 Famaw 2547)
1nhtt/aggie.kps.ku.ac.th/animal/research/

research.htm

andfna udunuiung, UszAd Jyyam, weed Association of Official Analytical Chemists.(1999).

Fosaugns, 3la dudlaniSuasawnia
Wilvsa. (2544). fgmmmfmnﬁumnguﬁnu
UNYBIBIANMITAUATUAINIT TAUBUAY
Uszinalneluvanianais. anln
#2118 ANINEATAAAT UMIINIEY
INEATAEAT INGUVAMUWALEY [online]
[$raiile 22 Aavaay 2547] 910 hitp://
aggie.kps.ku.ac.th/animal/research/

research.htm

W R R R

Official Methods of Analysis. 16"ed. 5"
revision. Volume II. Maryland:AOAC
International. Chapter 31 p. 13 and Chapter
33 p.10-33.




1.8, 1. 33(1-2) 41-52 (2548) KKU Sci. J.33(1-2) 41-52 (2005)

ﬂ'lﬁﬂﬂu'lﬂ'lﬁﬂa'lil‘ﬂuﬁ NISLLEN LL‘R"ﬂ‘]ﬁ‘W’IﬁJ'I"I’J..
L‘IflﬂJ"l“ﬁSJGlﬂn'lﬁNﬁﬁlLﬂ‘l.ll‘ﬂ&ﬂﬁ.lﬁ"lL%ﬁﬂil\!tﬂﬂﬂ"lﬁ‘lﬂﬂuﬁﬂﬂ"lﬂ

015 gnFysar LAz guum Jyug’

o i
uneaaaa

msAnnmsfemsnaeiufuazdadenamiuinaeveudosnduluuaiminzays 7
s wunioud i dspergillus niger (378 13119, 2547) Feemnsondoyl8figamgil 37 een
wadea Tas3smamienhl¥ifansnaeiug laslfuassansihlemafinnuenaau 254 i Tunins
wud1 ndsminonassanslileanlify aesidesifing 3.5 it anmedseaves 4. niger
wmandszinuiovay 10 uazmu1inmmmaﬁ'uﬁnmUﬂjmﬁf”ﬂ‘lﬁ’ A. niger 18 TOWUT 30 MATDUAIY
am1staax%ai1ﬁams'l%’"l¢mamﬂwma'aﬂ1'§ﬁau°luﬁaﬂmmw°luﬁmu msiAsadeuyuemsui
TR RVTIGE! I."r’l'lﬂ‘ij 6 wsﬂmuwuqnmu ML 1 11ﬂ1891ﬂmuﬂmadﬁmvIﬂTauﬂwmmmTﬂTau
qaqﬁmmu 3.16 Aoty 7 waﬂmﬂwmjnmu ML 13 fifdasidugagamiiu 3.39 waziifioy
Wiy 8 o3 MeWUEna1e 4. niger vaBiay ML 249 fifdanidaugaganiiy 3.61 ilonagouaiy
mmsﬂ'uﬂas‘?;asmams1ﬂmssau1i’lusmmms1Jau'lumﬂsmtﬂuaﬂnumsmﬂwfmmummsma's
wuiudes mewugnate ML 3 WiiRenssueulsflasarumnniiga (18.565 glindioua.) Fegant
Ry (13.11 giiadowa.) wazilo1ddadnInadosas 2 Tanhmindeysiins uaznulTau 3
niululnsiounodns L%\rms%asmwﬁ'ufnmﬂ ML3 Tuanmzomsmadfifensuduniiiy 6.0 wut
finswaaew sl lsauediige Taolimanssueu ladgeqaniiy 11822 giiadeua. uaziiminssy
v lmliragamintuivadndes 0.11 yiadena) Fadimenssuenlnlsamnanhmoiug
1A (41.89 giiagio ¥a.) 092,82 1M

Abstract

The mutation and isolation of soil fungi in Chonburi province, Thailand were studied at 37°C. The
mutants of Aspergillus niger were isolated after exposure of fungal spores to ultraviolet (UV) radiation at the
wavelength of 254 nm for 3.5 min. The survival of soil fungi after UV irradiation treatment was 10 %. The
irradiated fungi were plated out on minimal media containing xylan as the only carbon source. A total of
eighteen mutants of 4. niger were screened for xylanase activity by measuring a ratio between the diameter of
clear zone formed around the colony and the diameter of colony. Results demonstrated that the mutant strains

ML1, ML13, and ML249 had the maximum ratios between the diameter of clear zone and the diameter of
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colony of 3.16, 3.39, and 3.61, respectively. The optimum pH that provided the maximum xylanase activity
for the mutant strains ML1, ML13, and ML249 were 6, 7, and 8, respectively. The maximum xylanase
activity of 18.565 Unit/mL was obtained when the mutant ML13 was grown in a minimal liquid medium
containing xylan as the sole carbon source. The mutant strain ML1 showed the second highest xylanase
activity after ML13. The xylanase activity of mutant ML1 was 16.148 which significantly increased compar-
ing to 13.11 Unit/mL of its wild-type. In addition, mutants, strain ML13, had a level of xylanase 2.28 fold

higher than its wild-type strain. Cellulase was also detected at the level of 0.105 unit/ml in mutant ML13

when corn cob was used as carbon source.
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In vitro propagation of orchid, Grammatophyllum
speciosum
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Abstract

Micropropagation of Grammatophyllum speciosum was investigated. Seedling of this orchid was
cultured on Murashige and Skoog (1962; MS), Vacin and Went (1949; VW), modified Vacin and Went, CUI
(Sumpaokit, 1993) and Chitrapan IV (Piluek, 1993) media. All cultures were incubated at 25+2°C under cool
white fluorescent light at intensity of 50 pl,Em'zs'l for a 16-h. Chitrapan IV medium was proved to be more
beneficial to the growth of orchid than the other media. It significantly yielded per cultured plant, the highest

average number of roots (5.97 roots/plantlet), shoot length (7.83 cm/plantlet) and fresh weight (2.73 gm/
plantlet).

'Department. of Science, Faculty of Science and Technology, Songkla University, Pattani, Thailand 94000
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Introduction

Grammatophyllum speciosum, known as
the tiger orchid, is the world’s largest orchid
(Pelekidis, 2003). It is epiphyte and grows in the
crotches of large trees. This orchid can grow up to
15 feet long and found in tropical forests of Thai-
land. Nowaday, G. speciosum declines due to de-
struction of natural forest. Therefore, it is essential
to take measures for the conservation and propaga-
tion of this orchid.

There are many reports on micropropa -
gation of orchid using tissue culture. This technique
has promoted the rapid propagation. Sheelavatamath
et al. (2000) has reported that propagation of
Geodorum densiflorum (Lam.) Schltr., the
endangerd orchid was achieved through rhizome
section culture. In addition, the propagation of
Cymbidium using shoot-tip culture, protocorm-like
bodied or callus as explants has been studied (Nayak
et al. 2002; Huan et al. 2004). There are also many
factors affecting growth of orchid. For example,
variation of medium formulation has effected to the
growth (Peak and Yeung, 1991; Adelberg et al.,
1997). To date, there are no reports on the use of
tissue culture and no systematic study has been made
on tissue culture especially the effect of medium on
propagation of G. speciosum. The objective of
this study was to compare the propagation of G.

speciosum using various types of media.

Materials and Methods

Plant material
The plant material used in this study was
seedling of G. speciosum germinated in Vacin and

Went medium.

Nutrient media and culture conditions.

Seedling of G. speciosum was cultured on
five different media including Murashige and Skoog
(1962; MS), Vacin and Went (1949; VW), modi-
fied Vacin and Went (supplemented with 15% co-
conut water), CUI (Sumpaokit,1993) and Chitrapan
IV (Piluek, 1993). Composition of CUI medium are
150 g/l potato, 1.25 g/l KNO3 30g/1 sucrose and 4g/
| agar and composition of Chitrapan IV medium are
2g/1 orchid fertilizer (formula 21-21-21), 1 capsule
viterra vitamin, 1% coconut water, 0.2% activated
charcoal, 50g/l banana, 20g/l sucrose and 5g/1 agar.
One seedling was implanted per culture. All
cultures were illuminated by fluorescent light at 50
WUEm”s" and maintained at 25 + 2°C with a photo-
period of 16-h. Thirty explants were used for each
treatment and the experiment was carried out in du-
plicate. Data were recorded after culture for 12
weeks. All data were analyzed by ANOVA accord-
ing to completely randomized design. Tukey’s

HSD was exployed for the statistical evaluation.

Results and Discussion

Seedling of G. speciosum grew on all
media. Greatest average number of roots, shoot
length and fresh weight were observed on Chitrapan
IV media (Table 1). The plant in VW medium was
produced in higher number of leaves than that in
other media. However, no significant different was
observer between Chitrapan [V and VW media gave
more leaves than roots. Seedling of G. speciosum
with roots and leaves cultured on different media
was shown in Figure 1. It was found that
G. speciosum did not grow well in MS medium while
it grow very well in Chitrapan IV and modified VW




1]
{

) MFINTINEIAEAT 1.

PP | o -l
Un 33 adun 1-2 55

wedia consisted of 15%coconut water and 0.2%
woated charcoal. Ge et al. (2004) reported that co-
~oout water, obtained from fresh coconut fruits con-
=med sugar and many other substances. As a result
* successful seedling culture of G. speciosum,
“oconut water was required as a supplement at some
wzze of the culture process. Huetteman and Preece
#93) described that coconut water is an organic
—wth factor which showed cytokinin like activity.
- »tokinin play various important functions in cell
Zision and induce axillary as well as adventitious

<200t formation from meristematic explants. Ishii

et al. (1998) reported that orchid consumed the
medium containing coconut water for protocorm-
like bodied (PLB) formation. In this experiment
banana was also found to be effective for seedling
development in Chitrapan IV.

Activated charcoal was known to absorb
many types of molecules and inclusion in culture
media could have beneficial effects on the growth
(Paek and Yeung, 1991). G. speciosum was developed
well in MS and Knudson media supplement with
0.1% activated charcoal (Sheelavatamath et al.,
2000). '

Table 1 Effects of culture media on seedling culture of G. speciosum.

" Average no. of | Average no. of Shoot length i
Type of media Fresh weight (g)
leaves roots (ecm)

MS 3.90+0.42" 2.07+0.55" 1.40+0.34" 0.27+0.09"
VW 5.48+0.48" 3.17+0.84° 3.50+0.96" 0.44+0.12"
Modified VW 4.20+0.71° 3.10+1.07° 4.43+1.67° 0.9940.49°
CUI 5.13+0.85" 5.03+1.32° 3.38+0.88 " 0.67+0.25"
Chitrapan IV 5.23+0.65" 5.97+1.26" 7.83+1.61° 2.73+0.65"

“ach value represented the mean+S.E. of 30 replicated explants which were recorded after culture for 12 weeks.
The different letters indicated significant difference at p<0.05 by Tukey's HSD.

MS VW CUI

Modified VW

Figure 1 Seedling of G. speciosum on different media.
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Conclusion

The culture medium is one of the limiting
factors for plant growth. Coconut water, banana and
activated charcoal are also a great benefit to plant
growth, Our results indicated that Chitrapan IV
medium contained enough nutrients growth of
G. speciosum seedling. For future work, it will be
interesting to transfer these cultured orchids to pot

and garden.
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