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Tuaw3bs R anNNAWNUNANIG

Wauseegns Tunsuen’

Unin

| o IS - ! - i I o w =
manuiuTua-loria'lmi (Bose-Einstein Condensation) 1iiuilsngmisainddaylumeidnd
- ! < ¢ J ! ¥ ad .
vosamsauuiy Taoloda’lail (A. Einstein) nazTua (S, Bose) ldtaua 13 lunanguijiiel] aa. 1924
nal¥osuenuauidveseymalugen (boson) fgungiiawing TasTuweu (boson) WueyniAnse
-:;.ﬂi o A oy Sy
ssaouitavatwiusnmwdy seawsnldadaveslua-loa'lay (Bose-Einstein Statistics) 11
samaasaoameasuIenganiiyla
& o o A = L4 tfql” A g
inInenanimwIomniinaasunenguilsingmsail Iddel ana. 1995 Tasviimsan
sunpildomng  awulndgunglgudssmduyseiuazinuimisnvesezasudanilarl (alkaline
stoms) I luauuivan (Anderson et al. 1995; Bradley et al, 1995; Davis et al, 1995) PTNAABING
y &
arunivTua-Tealad I8 TugmsfnuauiAvesaniuziin (ground state) HaZAIULYANTZAY (exited
4‘ o L =) = A 0 Qs Y=Y
aate) yoanzaeuluzaungninlumnumiman  Taelingugmeld@ndndaglumsAnuauiaves
-~ = = = 3
sozvesluzeu Ae NQURAUMINGY (mean field theory) Hamsaldldluveumaues p 2 << |
Taoh p e AnumuiuvesezaenluszULAQNAN HAT a D FTUZMINTLIWVY s-wave (s-wave
wattering length) TABTYOZMINTLRIVY s-wave HIIUTLOZMINTZIIINIAINIDMTYTZIUN
AIDUAUNNAIIUM
~ c: g = o
nngeRa@OumasianuzNuazdnuzgInzdu @ wsnesuie 1A Tavaunisueansod-
Zialaf (Gross-Piteavskii equation) (Gross 1961, 1963; Piteavskii, 1961) lasau1snaunis 1ao3sms
#11921%301aY (Dalfovo and Stringari, 1996) Uaz3TMaFINATIEHUUVYs2UI (Baym and Patrick,
6 Perez-Garcia et al, 1996; Bohm et al, 1998) TasauIseidngy lunmisminamasyesaunisainan
_ & o o 4 B ~
HO31UY9d Baym U@E Patrick (1996) Aanosanilanduaaunaasy (trial wave function) 11421]
= = 7 e y d aa £ ar 4 A W 0 e =4
A FuAAUUUUINTFUN (Gaussian wave function) Tu 3 6@ Tevilandunduiive 14 1M Tuedwdlunsdl

'
. =

RBZADUY

2

aumiuilTinahiinn  wadniunsdintiuavezeennuiuiSaung Hadvuaaun
W lumsasuelunsaiiieg lainannismadszanamuy Inda-mlsil (Thomas Fermi approximation) (Dalfovo
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and Stringari, 1996; Baym and Patrick, 1996) l,matm"liﬂmuﬂaﬂﬁmﬂammuuﬂﬂummmaw16
ﬂmfmummuemmnqwuanawmu"lﬁ mﬂmm"luﬁnmmmmﬁqﬂwﬂaumﬁm Salnnaidesm
Weﬂwﬂauﬂﬂgiu;ﬂuuwmm anmmmsn"h’s'"lﬁ’“lunnﬂsm Taua1 39804 Singh and Satheesha (1999)
"lﬁunmmsﬂuuuﬂmaﬂwmﬂan%uﬂaumﬁwﬂmu wuuawamuwanﬂswqu Faensarhumlszgna
12125 unaensd vennniidiaanialdeseSinafiddymai@ndveamsaaumiuny Tua- Toalanl

¢ o Ao s & t:;. ¥ as o
Hanvunauainsuaouznun laainismsnsdu

snmsnaassmsainuiuIva lealad  Suundaduusnlumsfnnauddvesaniuzves
Juwen'ldlasaumsvensoad-tmwan (Gross, 1961, 1963; Piteavskii, 1961) Tagfinsanauuivan
LU #ldanezaouiuednduuveiiTuiin (harmonic potential well) sm*wﬁmmmum
ﬂ'sfmm'm'amauﬂgﬂnnﬁluﬁﬂmﬂuﬁﬂumwawﬁuﬂmxﬂsmsnsum s-wave @M NSz
vasnzaoulugeuiituia m Anrumiuezdiulawilidundsnuyeansead-Yanan (Gross-Piteavskii
functional) Tuaumsd (1)

h’ 3. mf. .2 2 2 » 2rmh’a
Ny = B0l g e gl e
E(y(r)) = _IVW(")| +t—-\o, x to, Yy +to; z W(r)| !'/’( )|
2m 2 (1)
Tasit W () fe HstdunauvosozaonTugounniumiu
®° fe awdiFamvsimnuimani ldnnezaeuluszuny xy

®? fe awdiFamvesmnuuimani lafnezaoulunu 2

No

a  fo 52eSNIYUIUY s-wave

o A & 2
Tasfansunauitididulawitou lvvesnisuesuoalad (Normalization condition) Ao

flw)| ar =N )

[ ¥ [l
Taohl N Ao Suduvetezasy TuageUNIHNANYAND

frmsugﬂwu'u‘nuu‘m*11aqWammﬂaummmm"lmmmsm"lﬂuaumqﬁ (minimize) mm“ﬂqﬂw
UPANAINY (functional energy) Tuaumsa () naz193ou lvveansuesuealad Tugumsh ) ¥
I &aumsyTsaunesuunliFudu (on-linear Schorodinger equation) 1y
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fe bt lanavesaunsd (1), ) uay (3) 1danaziody Jadamenvesinilsaneg dell A
E
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u =L
' ho
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8t aN
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a,
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(4)
v, (7)) = w(r)
v h
Tag a, = 5 (5)
mao,
Seiu mumsd (1) SuFoulnl1dlugy) _
E S ) U L
[Wl I_[|VIW1("1)I (xlz + ) +13212)|W1(r1)| +?ll'*”1(rl)l ild’_:l (6)
0
- = wz o @ ld?’ W e .
lagh A4, = A MawesvesmInnozaeuuuy 1AL URANA (anisotropic)
ml
sl 2) douTn 18 lugy)
Ay
IIWI (n )| dr, =1 (7)
s aumsi 3) Geulna 18lus
0 >
[-V: (xl2 +y! +/1]2212)+u1|l//1(r1)| () =21y, (1) (8)

R1 - = P g 1 1 o '

s AT auMIrlsaanes (FUN1IN 8) MZ‘IJLW‘U?N“IEI‘UH uaot1e lsnany ssw"lnmmmuﬁ' i]fgm’lu
1‘ ﬂ’ e e ] é Hl. 1 o

s ]) U 'Iﬂm*ﬁm-sm'n.ﬂsmﬁmammmﬂumm‘mﬁ (exact solution)

i

x = 9 Sl o
o9 lIEmImuIn
: A4 9 &
189 (numerical method) meunﬂtymu
Baym and  Patrick (1996) 1@ nnenamnaasslumsifanmsmuniuvesuiag iidow

dium gas) QUMM muqmﬁuumi‘luiummﬁ (bose gase) Tao 181938 msdszmnmmaul sy
wristional aproximatiom method) WifWeHlaiFuARHYBIAI Mz HUBEMN Tugdvesaums 9)
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3/4
w(F) =N"w ;’4(7—’;;) exp[—m(mgjmzz?)/zh] o

TauA NG NA (effective frequencies) @ 1AZ @ A msmmmm'suﬂwu (variational parmeters) W39
aauit 1@ luaumsii 9 aunsovenquamiAnig V040 AENTALILY (U msﬂsumwmawmauiu
MAN1a9199) ua'"'uaﬂqumﬂssnmmwawwma“mumﬂﬂn usothlsdoiduvesilarFuniuil fo annsa
1%'"16“1unﬁmmmauawmwgﬂnﬂuﬂmm @oN1 Singh and Satheesha (1999) I&aueiladdunanlu
;ﬂu‘nniwnmunmnmmﬂummmnw nmiEmsudsiu daluaumsi (10)

1/2 3/4 1 ® P
- P 1/4| @y L 2 2\p
v (F)= A4 £ | expl-=|—| (hL+42) (10)
() 27T (3/2p) ! < Tl i :

Tauhi A . ®, uay p o wsaesmsutlsi v ldenmsii lue (minimization) Fandanu
E Tuaums (6) nazilafdunau ri'flu"lﬂmmaau'lmm'iuamﬂa"lacmmmmm %)

L7 (Y ﬂ'l o o tH' a
mslyiandunaudmsvezneungnnn

4

= ) do A =
!i'i'ﬂi]'lﬁm'm'ﬁﬁl‘lfﬁﬂﬂ‘}fuﬂﬁuﬂTﬂﬁﬂﬂ'ﬁﬂ (10) 11«1 2 N3

as

- o =
ndny Ao

‘lummuauﬂ'sﬂiﬂ1sm'mﬁ)°*mam~nﬂmwu1ﬂ wipszozvesminszRaluaumsii 8) Hm
FHotnnne (a<<0) MWAWALHIA SuzimarilinamasiidnuasiiufladfunaummmdiBou (gaussian
wave function) tilefi91sanaums (10) w18 ansaangUilafduaiu e luguuumdidou
18 Tasmsian pidng 1 =1 e

- N3 ﬂ!ﬂmﬁﬂﬂ‘ﬂﬂ ﬂﬂﬂl]‘ilﬂl AUUINT

Junsflfisuasasossninezaousziinnnn i lindsnudndiisnnn iagnamwasaea
(W) Tuaumsi @) 18 Fwunsannsanldidiu 2 nsdl fie

- awﬂamﬂﬂaummmuuumﬂﬂ (attraction interaction) 1ummuﬁqﬂwﬂauiuﬁumm (10) a1

aﬂ‘iﬂamu”hJaiﬂuﬂaﬂ‘uuﬂamnnm'iﬂﬁzmmuuuTﬂua-mm (Thomas Fermi approximation) 1 1agld
Alp <l

- 2YARIIAABUATNIEWMUUNAN (repulsive interaction) lunsaiifessunauluaumsi (10) aunso

aﬁg1JLmu”lﬂﬁjuWaﬂwﬂaumnmiﬂs:mmLmu'[ﬂna-aﬂ'in (Thomas Fermi approximation) 18  1ag1d
M op>1

wisuvesanuzii E lumenvesmsiiiweimanliiu A, o, uaz p wildnnmsiil
Ydilasduuoandsnu nnaums () 214

0
(L D li’l—z(nz.g/zx)r(smp)
T(3/2p) 3w, T(3/2p)

2 sy 3/2p (11)
+N_‘3_(a’16 AP (_1_]
a, \w; I'3/2p)

| @
E-————-‘—lA/
T (EEAN )i
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dl o o o ] o P 13’ [ a ar o
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sideu-87  TaoduasaldaniTmsmuaumsun)sduues Singh and  Satheesha (1999)
iduilszonn wnnms s Funauuummadey  dulsedu wnanms Ensszanany

Tniia-nlsh yaanauiuidlunaues Dalfovo and Stringari (1996) (MN1W9INM Singh and Satheesha,
1999)

nnglit 1 wuldh idednnuezasuianios Mk mdsnudeduauezaon N fisnte
naziifesuezasuiAnnnni 1000 pzasy sy smdsudes ey N DR uRu UL
OnTmuwFea (exponential) lasaziulan FEmsmuImmMsuLsAuves Singh and  Satheesha (1999)
THafidoandsefuauITovee Dalfovo and Stringari (1996) #31933malszuamun Inda-msd nazly
wnaanims 14faiFunauuLMdFoy sﬁaﬁmmmwauﬁﬁmm

siniledFunauluaunsi (10) sﬁTdmﬁﬂmmmaﬂmmmlmm (xl >ummmawm‘1mnuﬂu
<p >¢1Ni3°'m"lﬂﬁﬂﬁmmﬂmﬂmmﬂﬁﬂﬁ fio 1 aspect ratio FeuonFednYALMINTENAIWOIATIT
(w30 Tuiwudy) vouwaziiams Fuilufvenquasifvesmsauiiy 92'18m1 aspect ratio fie

@)
ER

aspect ratio = (12)
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H ' = P 3 o -
Tagissozanundiseamsmuiiy Tufismiganunuavig @damniuiamn z) Ae

( 2> ! w°T(5/2p) s

' 30,T(3/2p)

ANUNAaUeIMInTE e TuUAY (momentum distribution) :NMIALIUY TURAMIMWIUINIG Ao

(14)

< 2)_ Nima I'(1/2p)(1+2p)
=7 12T (3/2p)

unagy

ﬁanwﬂauiu;mmﬂm (@ums# 10) :INLTToUDS Singh and Satheesha (1999) a8
M3 19IEMamlsAumanIoua fmrrsni%’“l,umsBﬁuwwmq1u°1uffmuwwu"lmﬂuﬂmqaiuunmq
mmmmuavmmiwaumnnﬂaghamuuumansuumunuwﬁma wenVINTEIEINTaMUIUII
aspect ratio pasdSinamaiandang i nawudeszaey ldedugndeaiaziaeia Taonai 147
ANNADANADINUNITNAADIAZITMNIMUINATIAUAY

1DNA1301909

Anderson, M., Ensher, J., Methews, M., Wieman, C. and Cornell, E. 1995. Science 269, (5221): 198
Pitaevskii, L.P. 1961. Sov. Phys. JETP. 13: 451.

Baym, G. and Patrick C. 1996. Phys. Rev. Lett. 76: 6.

Bohm, J., Esry, B. and Greene, C. 1998. Phys. Rev. A 58: 584.
Bradley, C. 1995. Phys. Rev. Lett. 75: 1687.

Dalfovo, F. and Stringari, S. 1996. Phys. Rev. A 53: 2477.
Davis, K.B. 1995, Phys. Rev. Lett. 75: 3969.

Gross, E.P. 1961. Nuovo Cimento. 20: 454.

Gross, E.P. 1963. J. Math. Phys. 4: 195.

Perez-Garcia, V.M. 1996. Phys. Rev. Lett. 77: 5320.

Singh, M.P. and Satheesha, A.L. 1999. Eur. Phys. J. D. 7: 391.

L



2.8, 3v. 35(1) 67-72 (2550) KKU Sci. J.35(1) 67-72 (2007)

lulasanstauta (microRNA)

= = 1
Hyiou weay

215U (RNA) 1dnaodunszionunall we. 2549 msizsreTalwuagivunilnazaian
a3 Imemiouwnemaas lduey lhinInomansaesiu fie mans1915d 1wsn  wala (Craig Mello)
wagmans156euag 15 (Andrew Fire) (hitps//nobelprize.org) Ma3soiferfueifiduonas’ld
ﬂuwuna“lﬂﬂmaumaumanﬂmiucu (RNA interference) w38 0130uele (RNAi) daitl@na1aumdalu
unawAeunthil (pdeu iiloswan, 2547) maTuTaderdidwe leldnaeduniosiionddylums
Finnsedu Tmanaedummihivedunazie 1 lumniniasnulsa adwlsiay Tugrsaaimon
IatimsfunverdiSuweviialniiitunadnlndidostunalonfisuie iRNA) fio Jviin  17-24
fnalelnd udgnatiamndTunvesdliFinedduanzlng sedninedlonsSueiifasuieiy
msaduEJ‘lumiﬂmﬂmmﬁmmmwwmnmsTwmm"hmmmmsmuaummﬁ‘Iwwau (transposon) 11§l
ﬂﬁxﬁumﬂfﬁﬁ“lﬁ1]ﬁyﬁwmmﬁuﬁmﬁumsmuqnﬂ1‘mermﬂaﬂ'umﬁu‘lumm?mﬂmﬁ'}qﬁﬁﬁ11315]14'11]
auilna ﬁ"nWﬁmsﬁuﬂ’?fﬁﬂmnﬁméﬂuq SaumummhiivesersSueunaini i ludisia s
Foaadtian

Tulasersioue (microRNA) Ao 215
< o : - o 2 d ! 7o e
Tulasersioue  (microRNA) n30 19uleo1i0we miRNA) HuTumanaoisiwemodug
oy ok e = o - o = 9 4 = ey
e 17-24 wandale’ng  Hlassauiuesduemeden Gqin n  adend Tunuinui
mvuamsad1aTUs@u (non-coding region) imseysndge Tmhiiauaumsuaasesnvestu lasiufuy
= o @ i =1 ar g @ =
Puesdwethnue (target mRNA) HUUTUMIZIIEY dana i Tinsdudimsdunsi2v TsAu (Grosshans
and Slack, 2002; Llave, 2004)
L1 £

nauny luInsorsiouematunswsnlull A 1993 (Lee et al, 1993) Hagtiunylulnsens
BuUeTIUIUIINNT 700 yilaludaliydananguns lea MeatoanUMsAILAUMSINNUVEBUTINILINA
Hunun luweannms Mt eyas Msmeueusaa wunveasuved vy msulsammveusad

3 ¥ Ed
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(@) Branching factor
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Further Studies of Bioactive Flavonoids from

Kaempferia parviflora
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Abstract

Five flavonoids (1-5) have been isolated from the rhizomes of Kaempferia parviflora and their
structures were identified on the basis of spectral data. Among these, 5,7-dimethoxyflavone (1) exhibited
antifungal activity against Candida albicans with an IC_ value of 19.98 |lg/ml and antimycobacterial
activity with a MIC value of 50 [lg/ml. However, none of the isolated compounds showed antiplasmodial
activity and cytotoxicity against KB, BC and NCI-H187 cell lines. This is the first report of the isolation

of compounds 3-5 from this plant.
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Introduction

Kaempferia parviflora (Zingiberaceae),
known in Thai as Kra-Chai-Dam” and formerly
known as Boesenbergia pandurata black rhizome,
has been widely used as a health-promoting herb
and for the treatment of anti-gastrointestinal
disorders. In Thailand, a commercial tonic drink
made from K. parviflora rhizomes has been
believed to relieve impotent symptoms. In our
previous report on this plant, nine flavonoids were
isolated and evaluated for their biological activities
(Yenjai et al., 2004). In continuation of our research
on this plant, we now report the isolation,
identification and some biological evaluation of

five additional flavonoids.

Materials and Methods

General Experimental Procedures

Column chromatography was carried out
on silica gel 60 (0.040-0.063 mm). NMR spectra
were recorded in CDCI}/DMSO-dﬁ on a Varian
Mercury Plus 400 spectrometer, using residual CHCIji
(0 7.26) and DMSO (O 2.50) as an internal
standard. IR spectra were carried out on a Tensor
27 Bruker (OPUS version 4) or Perkin-Elmer
Spectrum One spectrophotometers. ESI-TOF mass
spectra were obtained from a Micromass LCT mass
spectrometer, and the lock mass calibration was
applied for the determination of the accurate mass.
Melting points were determined using a Gallenkamp
melting point apparatus and were uncorrected.

Plant material

Fresh rhizomes of K. parviflora were

collected from Loei province, Thailand in May 2003.

Plant specimen was verified by Dr. Varima
Wongpanich, Faculty of Pharmaceutical Sciences,
Khon Kaen University. A voucher specimen (CY
4303) has been deposited at the herbarium of the
Faculty of Pharmaceutical Sciences, Khon Kaen

University.

Extraction and isolation

Dried rhizome powder of K. parviflora
(1 kg) was macerated twice with CHECIG (3 L) at
room temperature for three days and the solvent
was removed in vacuo to give a CHCI extract
(54 g). Then, a portion of this extract (30 g) was
subjected to column chromatography on silica gel
(300 g) and subsequently eluted with gradient of
three solvents (hexane, CHZCI2 and MeOH) by
gradually increasing the polarity of eluting solvent
system. The eluates were collected and examined by
TLC resulting in 35 groups of eluting fractions.
Further chromatographic separation of fractions
28, 30 and 31 eluting with hexane-EtOAc gradient
yielded 5,7-dimethoxyflavone (1, 123 mg), 3.5.7.3",
4’-pentamethoxyflavone (2, 38 mg), and 5,3’
dihydroxy-3,7,4 -trimethoxyflavone (3, 15 mg),
respectively. Similarly, fraction 33 was
chromatographed using EtOAc-MeOH as eluting
solvent to give 5 subfractions. Subfractions 2 and 5
were separately rechromatographed using EtOAc-
MeOH and CHzClz-CHSCN as eluting solvents to
afford 5,4’-dihydroxy-7-methoxyflavone (4, 7 mg)
and 4'—hydr0xy-5,?-dimethoxyflavone (6, 4 mg),
respectively.

Compound 1: colorless crystals (CH2C12-
hexane): m.p. 150.8-151.0°C; IR(KBr) v 1644,
1605, 1351, 1164 em™'; 'H NMR (CDCI,, 400 MHz)
d 3.90 (3H, s, OCH,), 394 (3H, s, OCH)), 6.37
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(1H, d, J = 2.2 Hz, H-6), 6.56 (1H, d, J = 2.2 Hz,
H-8), 6.67 (1H, s, H-3), 7.49 (3H, m, Ar-H), 7.86
(2H, m, Ar-H); "C NMR (CDCI , 100 MHz) & 55.7
(OCH), 56.3 (OCH,), 92.9 (C-S-), 96.2 (C-6), 109.1
(C-3), 109.4 (C-10), 125.9 (C-2"), 128.9 (C-3"), 131.1
(C-4"), 131.6 (C-1"), 159.9 (C-9), 160.7 (C-2), 161.0
(C-5), 164.1 (C-7), 177.5 (C-4); ESI-TOF MS m/z
283 [M+1]".
Compound 2: colorless crystals (CH CI -
hexane): m.p. 156.0-156.5°C; IR(KBr) V,,, 1625,
1604, 1163 cm’; 'H NMR (CDCI, 400 MHz)
8 3.86 (3H, s, OCH), 3.89 (3H, s, OCH,), 3.95
(9H, s, OCH), 633 (IH, d, J = 1.8 Hz, H-6), 6.49
(1H, d, J = 1.8 Hz, H-8), 6.97 (1H, d, J = 8.8 Hz,
H-5'), 7.73 (2H, m, H-2'6); "C NMR (CDCI, 100
MHz) & 55.7 (OCH), 55.9 (OCH,), 56.0 (OCH),
56.4 (OCH ), 59.9 (OCH), 92.4 (C-8), 95.7 (C-6),
109.5 (C-10), 110.8 (C-5"), 111.3 (C-2"), 121.6
(C-6'), 123.4 (C-1"), 141.2 (C-3), 148.7 (C-3"), 150.8
(C-4"), 152.6 (C-2), 158.8 (C-9), 161.0 (C-5), 163.9
(C-7), 174.0 (C-4); ESI-TOF MS m/z 373 [M+1]".
Compound 3: colorless crystals (CH Cl -
MeOH): m.p. 175.0-176.0 "C; IR(KBr) V., 3399,
1650, 1593, 1497, 1159 em™; 'H NMR (DMSO-d,
400 MHz) & 3.80 (3H, s, OCH), 3.82 (3H, s,
OCH), 3.90 (3H, s, OCH,), 623 (1H, d, J = 2.2
Hz, H-6), 6.41 (1H, d, J = 2.2 Hz, H-8), 6.92 (1H,
d, J = 8.7 Hz, H-5'), 7.56 (1H, dd, J = 8.7, 2.2 Hz,
H-6), 7.61 (1H, d, J = 2.2 Hz, H-2); "C NMR
(DMSO-d,, 100 MHz) ( 55.5 (2xOCH,), 59.7 (OCH)),
91.7 (C-8), 97.4 (C-6), 105.4 (C-10), 110.9 (C-5"),
115.0 (C-2"), 1204 (C-6"), 122.4 (C-1"), 138.3
(C-3), 146.1 (C-3"), 149.9 (C-4), 155.7 (C-2), 156.3
(C-9), 161.3 (C-5), 165.0 (C-7), 178.3 (C-4);
ESI-TOF MS m/z 345 [M+1]".

Compound 4: colorless crystals (CH Cl -
MeOH): m.p. 293.0-294.0 °C; IR(KBr) Vo 3277,
1667, 1605, 1590, 1501, 1377 c¢cm; 'H NMR
(DMSO-d, 400 MHz) 0 3.89 3H, s, OCH), 6.33
(1H, d, J = 2.2 Hz, H-6), 6.55 (1H, d, J = 2.2 Hz,
H-8), 6.60 (1H, s, H-3), 6.94 (2H, d, J = 9.0 Hz,
H-3.,5), 7.81 (2H, d, J = 9.0 Hz, H-2'6); “"C NMR
(DMSO-d , 100 MHz) d 55.9 (OCH), 92.5 (C-8),
98.1 (C-6), 103.4 (C-3), 105.3 (C-10), 116.3
(C-3(,5), 121.6 (C-1"), 128.4 (C-2",6"), 157.7 (C-9),
161.6 (C-4"), 161.8 (C-5), 164.6 (C-2), 165.4 (C-7),
182.3 (C-4); ESI-TOF MS m/z 285 [M+1]".

Compound 5. colorless crystals (CH2C11-
MeOH): m.p. 289.0-290.0 °C; IR(KBr) Vu 3435,
2920, 1608, 1414, 1384 cm’; 'H NMR (DMSO-d ,
400 MHz) 83.79 (3H, 5, OCH,), 3.86 (3H, s, OCH)),
6.46 (1H, d, J = 2.0 Hz, H-6), 6.52 (1H, s, H-3),
6.81 (1H, d, J = 2.0 Hz, H-8), 6.87 (2H, d, J = 8.7
Hz, H-3'5"), 7.82 (2H, d, J = 8.7 Hz, H-2'6"); "°C
NMR (DMSO-d , 100 MHz) & 61.1 (OCH)), 61.2
(OCH), 98.5 (C-8), 101.3 (C-6), 110.9 (c-3j. 113.4
(C-10), 121.3 (C-3".5), 125.6 (C-1"), 133.0 (C-2/,
6’), 164.3 (C-5), 165.4 (C-4"), 165.6 (C-2), 166.9
(C-9), 168.8 (C-7), 180.9 (C-4); ESI-TOF MS m/z
321.0737 [M+Na]’ (calcd for C”HMO;Na, 321.0739).

Bioassay

Antimalarial Assay. Antimalarial activity
was performed against Plasmodium falciparum
(K1, multidrug resistant strain) which was cultured
continuously according to the method of Trager and
Jensen (1976). Quantitative assessment of antima-
larial activity in vitro was determined by means of
the microdilution radioisotope technique based on

the method described by Desjardins et al. (1979).
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The inhibitory concentration (XCSO) represents the
concentration that causes 50% reduction in parasite
zrowth as indicated by the in vitro uptake of [“H]
nypoxanthine by P. falciparum. The standard com-
pound was artemisinin.

Antifungal Assay. The antifungal activity
was assessed against Candida albicans using method
modified from the soluble formazan assay (Scudiero
et al., 1988). The number of living cells was
determined by measuring the absorbance of 2,3-bis
2-methoxy-4-nitro-5-sulfophenyl)-5-[(phenylamino)
carbonyl]-2H-tetrazolium hydroxide (XTT) formazan
at 450 nm. The standard drug was amphotericin B.

Antimycobacterial  Assay. The
antimycobacterial activity was assessed against
Mycobacterium tuberculosis HnRa using the
Microplate Alamar Blue Assay (MABA) (Collins
and Franzblau, 1997). The standard drugs, isoniazid
and kanamycin sulfate, were used as the reference
compounds.

Cytotoxicity Assay. Cytotoxicity assay
against human epidermoid carcinoma (KB), human
breast cancer cells (BC) and human small cell lung
cancer (NCI-HI187) cell lines were performed
employing the colorimetric method (Skehan et al.,
1990). Ellipticine was included as a reference

substance.

Results and Discussion

Chromatographic separation of the CH}CI2
extract of the rhizomes of K. parviflora gave five

flavonoids, 5,7-dimethoxyflavone (1) (Jaipetch et al.,

1983), 3,5.7,3".4’-pentamethoxyflavone (2)
(Herunsalee et al., 1987), 5,3’-dihydroxy-3,7,4"-
trimethoxyflavone (3) (Guerrero et al., 2002; Matsuda
et al., 2002), 5,4'-dihydr0xy-?-methoxyﬂavone (4)
(Jamzad et al., 2003; Skoula et al., 2005) and 4’-
hydroxy-5,7-dimethoxyflavone (5) (Lin et al., 2002).
Their structures were identified on the basis of spectral
data. Compounds 3-5 were isolated from this plant
for the first time.

Biological activity testing of the isolated
compounds may help to establish a scientific basis
for the utilization of K. parviflora. Our work
focused on antiplasmodial, antifungal,
antimycobacterial and cytotoxic activity tests of all
isolates, and the results are shown in Table 1.
Compound 1 showed antifungal activity against
Candida albicans with an IC_  value of 19.98 [lg/ml
and antimycobacterial activity with a MIC value
of 50 Wg/ml. In our point of view, the mono-
substitution at the aromatic ring B is likely essential
for antimycobacterial and antifungal activities.
All of the isolated compounds (1-5) possessed no
antiplasmodial activity and cytotoxicity against KB,

BC and NCI-H187 cell lines.
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Table 1 Biological activities of flavonoids 1-5%

Compound Antiplasmodial Antifungal Antimycobacterial  Cytotoxicity
ICm (MUg/ml) ICW (Kg/ml) MIC (pg/ml) IC50 (Wg/ml)
1 inactive" 19.98 50 inactive’
2 inactive’ inactive” inactive® inactive'
3 inactive” inactive’ inactive® inactive’
4 inactive" inactive” inactive® inactive"
5 inactive” inactive” inactive’ inactive’
Artimisinin 0.001 < - -
Amphotericin B - 0.01-0.02 - -
Isoniazid - - 0.04-0.09 -
Kanamycin sulfate - - 2.0-5.0 :
Ellipticin § : X 0.1-0.3

* Data shown are typical values from replicate experiments.

" inactive at > 20 lg/ml.
’ inactive at > 50 Pg/ml.
" inactive at > 200 pg/ml.

* inactive at > 20 Ug/ml.

Compound R' R’ R*
1 H OCH H
2 OCH3 OCH3 OCH
3 OCH_1 OH OCH3
4 H OH OH
5 H OCH OH

Figure 1 Chemical structures of flavonoids 1-5
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N152bA51SUUSUIUUINY LbAcNSA LANUADTIIRIANANANE
(Gryllus sp.) MasELNANISAN

dy = ] =a 1 as 4 =
U3goN IyealyadnwiId  23Y ’)Bdﬂ?ﬂﬂ?fjﬁz Hag ﬂ"?nn WIHAHAT

UNAAED

Senanosan (Gryllus sp.) Susaiai1dsumsiannIdimsmedsaiensd luana
azSuseniBoamile tilomsuilan nazlfidodaifvoufuuuas msniSinaniniy siiaues)lium
naalviu Taommznsaluiusuiuiiiunumdidydenszuumamen melusime fisz185usinms
uiTnanuas Selnnudidyaeduilon sdseiisdldinsAnmiFinaniiu iiauazifinunsa
Tuifulusanianesans Taousndnumialusanianosmeluszozdason nazdaudusy ﬁammﬁmm:mﬁrj
FannnsAnunliunahiiiaeds Soxhlet extraction MennFunaniuiuderminuds 100 ndu
wuh Savialuszesdasen  TlSwanhiunandt  #uduomedi uazddTomer FediSana
MY 2411 £ 037%, 17.32 0.09% wazl3.13 + 042% mudady msimseiriasazdSus
naaluiudie3s Malasinlansiil wunselviuiifuesflsznoundnlus nianesainlussozdason
auduSomenile nazduduiomed 4 xiia Ao nsathaian nsamAssn nsnledn uaz ninalwasn
Fawuluszozdagon 3401 + 035%, 7.14 + 0.04%, 2921 + 035% 1A¥29.65 £ 0.03% UM
wuludnduiowenile 32.25 + 030%, 7.2 + 022%, 25.57 + 0.43%, Uaz 35.99 * 0.09% MWTAY tag
wulududuiomead 3332 £ 2.10%, 8.19 £ 0.13%, 23.79 * 062% oz 3471 £ 1.61% awady
Tagwunsaludusuiiu Ao nsadTwadn Tududnioganiludioon

Abstract
Thonglai cricket (Gryllus sp.) is kept for commercial purpose in the Northeast of Thailand,
as domestic cuisine and animal feeds. Study of lipid content and fatty acid composition of the cricket,
especially for essential fatty acids that play vital roles in several biological mechanisms, is, therefore,
important. This research was focused on analysis of lipid content and fatty acid composition of the Thonglai
cricket in nymph and adult both female and male. Soxhlet extraction was used to analyze lipid content which

expressed in gram of lipid per 100 gram dry weight cricket. Nymph contained more lipid than female adult

- 1 - L4 o o i i
'MAINFUAT AULINMAAT  UMINOIGEVOUIAY  LUBUUAY 40002
MAIRl ANZINGINAAT  YMINGIABYDUUAY V. YDULNY 40002
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and male adult; ie. 24.11 £ 0.37%, 17.32 £ 0.09%, 13.13 £ 0.42%, respectively. Analysis of fatty acid

composition using gas chromatography showed the cricket mainly composed of 4 fatty acids; palmitic acid,
stearic acid, oleic acid and linoleic acid. Nymphs contained 34.01 £ 0.35%, 7.14 % 0.04%, 29.21 £ 0.35%
and 29.65 & 0.03% of the fatty acids respectively. Female adults consisted of 32.25 & 0.30%, 7.2 £ 0.22%,
25,57 £ 0.43% and 35.99 X 0.09% of the fatty acids, respectively. Whereas, male adults consisted of 33.32
= 2.10%, 8.19 £ 0.13%, 23.79 £ 0.62% and 34.71 £ 1.61% of the fatty acids, respectively. Adult crickets

exhibited higher content of essential fatty acid, linoleic, than nymph.
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Chiral Separation of Some B-blocker Drugs by
Capillary Electrophoresis
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Abstract
In this study, capillary electrophoresis technique for the enantiomeric separation of propranolol,
metoprolol and selected synthetic precursors and metabolites was undertaken in order to understand the chiral
separation mechanism by using B-CD as a chiral selector and to measure enantiomeric excess. Native
B-cyclodextrin (B-CD) was used as chiral selector to provide enantio-differentitation through host-guest
interaction differences. It was found that enantiomeric resolution and separation were achieved for all

selected synthetic precursors and metabolites, except propranolol and metoprolol, using borate-acetate

buffer comprising 80 mM B-CD.
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Introduction

Propranolol and metoprolol are prescribed
drugs belonging to a class of compounds known as
beta-blockers, which are used to treat hypertension,
aggression, migraine, angina pectoris, dysfunctional
labour, and arrhythmia. Figure 1 shows the chemi-
cal structures of these pharmaceuticals and their

common structural functionality. They are commer-
" c
o NHCHZ i
CH3
OH

CH20CH3
Ietoprolol

D/\ﬂr\oﬂ

OH

CHa0OCHz

Phenyl ethyl methoxy diol
0 /\“Q

CHaOCH3

Phenyl ethyl methoxy epoxide

w ~0H
&

COOCH CH3

cially manufactured as racemic mixtures, and are
extensively metabolised in men and animals (Walle
et al,, 1985). In many countries, for example in
Australia, there have been reported cases at which
propranolol has been used illegally in horse and
greyhound racing competitions to reduce the heart
rate of the animals, consequently, inhibiting perfor-
mance (Vine et al., 1992),

L c
0 NHCH =~ 5
-CH3

D

Propranolol

0 OH

b

4'.0H Propranolol glycol

Pherry] ethy] acetate diol

Figure 1 The structures of selected -blocker pharmaceuticals and their precursors and their common

structural functionality (Pak et al. 1998)
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Recent pharmacological research has that
the (-)-(S)-form of these pharmaceuticals is signifi-
cantly more potent than the (+)-R-form (Marathe et
al., 1994). Therefore, it becomes necessary to
enhance the resolution and isolation techniques for
the racemate, or to perform enantioselective
syntheses and subsequent rapid and sensitive analy-
sis to provide pure isomeric standards of the drug
metabolites.

The U.S. Food and Drug Administration
have strict regulations for the purity of substances
used in the drug industry. Thus, the pure enantio-
meric standard preparation should be used in further
research to determine the individual metabolism of

each enantiomer and for the detection of their

unlawful doping usage in animal racing industries
(Kintz et al., 2000).

Enantioseparations using a range of chiral
selector approaches are successful in the field of
HPLC and CE (Schmid et al., 1998, Barger et al.,
1983, Fanali, 1991). Enantioselective inclusion of
chiral analytes in the cavity of cyclodextrins (CDs)
is a well known separation principle, and has been
applied to the separation of a broad spectrum of
compounds by capillary electrophoresis (Schmid
et al., 1997). Measurement of the enantiomeric
excesses (% e.e) is achieved by enantioselective
capillary electrophoresis via B-cyclodextrin and
glycol complexation, and can be calculated using

the following formula:

Area of major isomer peak - Area of minor isomer peak

%bee =

x 100%

Area of major isomer peak + Area of minor isomer peak

The first publications on drug analysis in
CE appeared in 1986 (Altria and Simpson, 1986).
Fujuwara and Honda (1986) have used CE to
separate cinnamic acid and its analogues. They have
applied the method to the analysis of drug
metabolites in body fluid.

Lin et al. (1997) have used micellar
electrokinetic chromatography (MEKC) to separate
B-blocker drugs using cationic surfactants, tetradecyl-
and hexadecyltrimethylammonium bromides (TTAB
and HTAB). Both the pH and surfactant concentra-
tion were found to have significant influence on the
migration time and selectivity of PB-blockers.
Complete separation was obtained with either HTAB
or TTAB at concentration ranges of 15-20 mM and
12-15 mM respectively at pH = 7.0 or with HTAB

at concentration range of 27-30 mM at pH = 6.5.

Pierre and Sentell (1994) have used different
B-CDs, i.e. B-CD, HP-B-CD, Me-B-CD, in the chiral
separation of basic pharmaceuticals, i.e. propranolol,
metoprolol, terbutaline, atropine, and
chloropheniramine. The effect of pH, CD types and
concentration on resolution was studied. They have
found that optimisation of chiral resolution not only
depends on pH, CD types, and concentration but
also on the degree of binding between the CD and
solute.

Borate has been employed as a buffer
component for the separation of carbohydrates and
biologically active compounds (El Rassi et al., 1994,
Brown and Grushka, 1994). It has been suggested
that the role of borate in complexation for cis-diol

molecules is to impart a modified charge to the

product through a complexation mechanism.
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Significant changes in the charge-to-mass ratio of
the cis-diol compound are the result due to the
complexation of these compounds to the freely ionised
hydroxyl group of the borate. Borate complexation
with the compounds that contain cis-diol groups
result in differences in mobility. Therefore, cis-diol
compounds can be separated from non cis-diol-
containing molecules that only differ slightly in
structure but have identical net charge (Landers,
1994).

Aqueous borate solutions contain
tetrahydroxyborate anion, B(OH)-4, which is formed
according to the following equilibrium (Mechref,
1995):

B(OH)3 + OH & B(OH),

The complexation of borate with compounds is given
in the following equations [Pak, 1998]:

BL + 2HO

BL‘2 + 2H20

B + L %
BL ‘4 L' %>
where L is the diol compound and B is the

tetrahydroxyborate, B(OH) anion.

HO @/0 ]
KX

In CE, a combination of borate with CDs

BL =

in the buffer has allowed the chiral resolution of
compounds containing cis-diol functionality, such as
phenyl-1,2-ethanediol and 3-benzyloxy-1,2-propanediol
(Schmid, 1997). Jira et al. (1997) showed that
various diol compounds, including some quinazoline
derivatives of potential pharmaceutical interest and
containing diol groups in the side chain, could
be resolved as borate complexes with CD chiral

selectors in the buffer. A dual chiral recognition

mechanism is proposed based on inclusion of the
aromatic substitute of the diol-borate complex into
the cavity of the CD and interaction of the borate
with the hydroxyl groups at C-2 and C-3 at the
mouth of the CD. These interactions can simply due
to the hydrogen bonds.

The native CD used as chiral selectors are
neutral cyclic oligosaccharides containing 6-8
glucopyranose rings (Fanali, 1996). Shown in
Figure 2 is the structure of B-CD. It has a shape of
a truncated cylindrical cone as shown in Figure 3.
The cavity of the molecule is lined with hydrogen
atoms and glycosidic oxygen bridges. Native 3-CD
became the most popular electrophoretic chiral
selector (Koppenhoefer et al, 1996). Separation
occurs via formation of a complex between the
solute and CD cavity. Dalgliesh proposed a three-
point rule for successful enantiomeric separations,
where three types of interaction must occur between
the solute and CD (Ahuja, 2000) as shown
hypothetically in Figure 4.

HOHy

HO!

Figure 2 Structure of 3-CD
(Pak et al. 1998)
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Figure 83 Model of B-CD as a truncated
cone (Pak et al. 1998)

When regular CDs are employed, the af-
finity of the analyte for the CD is due to hydropho-
bic interactions between the analyte and the
CD-cavity and hydrogen bonding of the analyte to
hydroxyl groups or other introduced functionalities
on the CD-ring. The other types of interaction can
include electrostatic, dipole-dipole, attractive and
repulsive interactions (Ahuja, 2000, Schmitt and
Engelhardt, 1993). It is important to realise that for
successful chiral resolution, the two enantiomers will
necessarily have different energies for association
with the host chiral selector. The Dalgliesh model
illustrates that should one stereoisomer have a
geometry suited to good interaction with the chiral
selector, then the other sterecoisomer geometry will
not produce the same net interactions with the
selector. Hence chiral differentiation occurs.

Peterson (1993) reported the success of
resolution of propranolol enantiomers using
Tris-phosphate buffer containing either hydroxyethyl-
B-CD (HE-B-CD) or hydroxypropyl-B-CD (HP-
B-CD) at pH 2.4. Juvancz et al. (1997) described
the use of @, PB, y phosphated CDs for the chiral

Figure 4 Tllustration of the Dalgliesh ~ 3-point rule

interaction model (Pak et al. 1998)

separation of metoprolol by CE. They found when
6.7 mM 0-CD phosphate additive was added to
borate-phosphate buffer, the racemic metoprolol
produced a resolution value of 1.4.

In this study, chiral separation of some
B-blocker drugs was carried out in order to
understand the chiral separation mechanism by
using PB-CD as a chiral selector and to measure
enantiomeric excess. The effect of borate
concentration and concentration of (-CD on resolu-
tion of some newly synthetic drug isomers was
undertaken in particular, some enantioselective
synthesis products were of interest. Two B-blockers,
propranolol glycol (Pr-glycol) and 4’-hydroxy
propranolol glycol (4"-OH Pr-glycol), were chosen
as the model compounds studied at the first step. In
the second step, the optimum conditions were
applied to the other B-blockers metabolites and

intermediates.

Experimental Procedure and Methods

The separations were carried out using the

Applied Biosystem Inc. (model ABI 270 HT, San
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Jose, CA, USA) fitted with UV -VIS detector. The
separation temperature was maintained at 25 C.
Samples were injected by pressure injection method
with a pressure of 50 mbar for 5 s. Separations
were performed at 30 kV. For the ABI CE
instrument, data were acquired by the Shimadzu
Class LC -10 (Shimadzu Oceania, Sydney,
Australia) software and then were converted from
Class LC -10 nito Microsoft Excel for windows as
text files and then imported into Origin to create
single layered or stacked chromatograms as required.
The response scale of the data is given in mV,
where ImV=1mAu.

100 ml Borate-acetate buffer was prepared
by dissolving sodium acetate and borate in a small
amount of Milli-Q water. Once the salts were
dissolved, 20 ml methanol was then added, followed
by urea and B-cyclodextrin, with the solution made
up to the mark (100 ml) with Milli-Q water.
The pH of the running buffer was adjusted with
glacial acetic acid.

Stock sample solutions (0.1 mg/mL) were
prepare in 100 % methanol and diluted with running

buffer. All solutions were filtered with 0.45 um

syringe filters.

Results and Discussion

The laboratory synthesis of chiral B-blocker
drugs, their synthetic precursors (as shown in Fig 9
and 10) and selected metabolites likely to be formed
in mammals, was undertaken. Cyclodextrins are used
here as chiral selectors. The study was directed
towards reliable enantiomeric excess measurements
of enantioselective synthesis.

Experiments were initially carried out by
using borate with B-CD in the buffer system. The

choice of this buffer and buffer additives was based

on the work of Pak [1998] (50 mM borate-12.5 mM
acetate-acetic acid buffer pH 9.3 containing 4M
urea, 20 % MeOH and 20 mM [-CD). It should be
noted that during buffer preparation, warming up of

the solution is needed due to low solubility of

B-CD.

Effect of B-CD Concentration

With the addition of 20 mM B-CD, chiral
separation of Pr-glycol was also achieved whilst no
resolution was seen for 4-OH Pr-glycol. Better
resolution of both compounds was found upon
increasing the concentration of B-CD (as shown
in Figure 5). However, the baseline resolution for
4’-OH Pr-glycol could not be achieved; levels of
B-CD beyond 80 mM were not considered (usually
CD additives are used in lower concentrations due

to its low solubility).

239 [T =—4-OH Prglycol
isomers
5 —&— Pr-glycol isomers
1.5
&
]
0.5 4
0 + $ T J
10 30 50 70 90

[X-CDJ(mM)

Figure 5 Effect of B-CD concentration on the
resolution of Pr-glycol and 4’-OH
Pr-glycol isomers. Conditions used: buffer
composition; 50 mM borate-12.5 mM
acetate-acetic acid buffer pH 9.3
containing 4 M urea, 20 % MeOH and
various concentration of [-CD, separa-
tion voltage +30 kV, 210 nm, L = 64.5/
56 effective length
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£ffect of Borate Concentration
It was found in Pak’s work (1998) that the
“um acetate concentration did not play a signifi-
w2 role on the resolution of Pr-glycol, but increas-
s Dorate concentration in the buffer system from
mM to 100 mM, the resolution of Pr-glycol
“urzased. Therefore, the effect of borate concentra-
® was investigated in this work by using
“= buffer containing 80 mM B-CD. Figure 6 shows

< effect of borate concentration on resolution of

“-zlycol and 4-OH Pr-glycol. The resolution for

4.59

rs

| —e—Pr-glycol isomers

these two compounds obtained by using borate
concentration of 250 mM is shown in Figure 7 and
8. The effect of high borate concentration is to
increase the complexation and /or hydrogen bonding
between the analytes and CD molecule (Pak et al..
1998). The migration time of the analytes increased
with increasing borate concentration. An increase in
viscosity of the buffer solution or the retardation of
the movement of the borate-Pr-glycol, and borate
-4"-OH Pr-glycol complex towards the anode may

have resulted in increased migration time.

H ‘ & 4'-OH Pr-glycol isomers
354 :
iE

2
24
154
\ e
./"
054
o - + - - .
50 100 150 250 300 350
[Borate] (mM)

Figure 8 Effect of borate concentration on the resolution of Pr-glycol and 4-OH Pr-glycol isomers.

Conditions used: buffer composition; various concentration of borate-12.5 mM acetate-acetic acid

buffer pH 9.3 containing 4 M urea, 20 % MeOH and 80 mM B-CD. separation voltage +30 kV,

210 nm, L = 64.5/56 effective length

Response (mV)

1

o o
o
°

T b — |
l |
dpe—rsesrw
14 16 18 20

Migration time (min)

Figure 7

Electropherogram showing the separation of Pr-glycol using the optimum concentration of borate.

Conditions used: buffer composition; 250 mM borate-12.5 mM acetate-acetic acid buffer pH 9.3

containing 4 M urea, 20 % MeOH and 80 mM [B-CD, separation voltage 30 kV, 210 nm, L=64.5/

56 effective length. The lower trace is a racemic mixture whilst the other two arise from

enantioselective synthesis of the major isomer shown,
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Figure 8 Electropherogram showing the separation of 4-OH Pr-glycol using the optimum concentration of
borate. Conditions used: same as in Figure 7. The lower trace is a racemic mixture, whilst the

other two arise from enantioselective synthesis of the major isomer shown.

Enantiomeric Separation of Intermediates o These are the reaction steps producing the chiral
of Synthesis Pathways center and hence the R and S isomers. It should

In the synthesis of propranolol and only be necessary to determine the enantiomeric
metoprolol standards, the propylene side chain is excess of the diol since the stereoselectivity of the

converted into the cis-diol as shown in Figure 9 and subsequent products should be retained.

Chiral centre
OH
——
= R
A (R=H) / A (Pr-glycol)
B (R=benzyloxy) B (intermediate for 4'-OH Pr-glycol)
e l
H
. l
OH l
B ( 4'-OH Pr-glycol)
7 HCH o
\CH3
OH
A (Propranolol)

Figure 9 The conversion of the propylene side chain into the cis-diol in the synthesis of Pr-glycol,

4’-OH Pr-glycol and Propranolol (* denoted as chiral centre)
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A (R=CH,OCH3)
B (R=COOCH 2CH3)

0Ny NHCH kst
\CH3

OH

*
@ OH
R

A (Phenyl ethyl methoxy diol)
B (Phenyl ethyl acetate diol)

!

|
R

_f—

R
A (Metoprolol)

R

4,B (Epoxide intermediates)

Figure 10 The conversion of the propylene side chain into the cis-diol in the synthesis of Metoprolol

(* denoted as chiral centre)

Determination of Enantiomeric Excess (e.e)

The above buffer compositions were used
for the enantiomeric separation of some intermedi-
ates including propranolol and metoprolol from both
reaction schemes. Almost baseline separations were
achieved using this buffer system (as can be seen in
Figure 11, 12 and 13); however, resolution of
propranolol and metoprolol was unsuccessful. Juvancz
et al. [1999] described the success of chiral analysis
of metoprolol and its by-products by CE using charged
selectors, such as carboxy methyl-a-CD

(CM-0-CD) and phosphate-(-CD (pho-(-CD).

The success of the enantioselective
reaction can be determined by measuring the enan-
tiomeric excess (e.e). The peak areas are equivalent
to the quantity (moles) of each isomer produced
given that they have equal detector response factors
(equivalent molar absorptivity), hence, the e.e can
be calculated. The e.e. values of investigated
compounds are given in Table 1. Note that no
correction is applied for the different migrations of

the enantiomers.
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Figure 11 Electropherogram of the separation of Phenyl ethyl acetate diol (see Figure 10). Conditionsused:

same as in Figure 7
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Figure 12 Electropherogram of the separation of Phenyl ethyl methoxy diol (see Figure 10). Conditions

used: same as in Figure 7
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Figure 18 Electropherogram of the separation of Epoxide intermediate (A) (see Figure 10). Conditions used:

same as in Figure 7
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Table 1 Enantiomeric excess determined from the peak areas from runs of the enantioselective synthesis

products of S and R isomers. Note that slightly different resolutions are calculated depending on

whether the electropherogram of the (S) or (R) is used.

Compound Resolution of (S) and (R) Enantiomeric excess (% e.e)

(S) and (R) products

Pr-glycol 2.5/3.0
4’-OH Pr-glycol 1.3/1.4
Phenyl ethyl methoxy diol 1.4/1.5
Phenyl ethyl acetate diol 2.0/2.5
Epoxide intermediate 1.9/1.9

81/80
91/98
92/74
84/79
80/70

As can be seen from Table 1, some inter-
mediate glycol samples were completely resolved
into their constituent (S)- and (R)- forms with the
calculated enantiomeric excesses ranging from 70 to
98% e.e. The low e.e values obtained from CE
analysis may be due to the following reasons: the
physical state of the intermediates, i.e. being oil,
slow racemisation of the analyte molecules in stock
solution prepared for the analytical study, lack of
purification, or incomplete enantioselective syn-
thesis.

To increase the % e.e of these compounds,
purification prior to CE analysis is suggested. Once
the % e.e is improved, the next step of the reaction
in the production of optically pure isomeric forms
of propranolol and metoprolol can proceed. The
sampling and analysis should be carried out imme-
diately after the synthesis step (i.e. real time
analysis) and the sample solution should be
prepared just prior to introduction to the CE

instrument to avoid the occurrence of epimerisation.

Conclusion

Enantiomer resolution of propranolol,
metoprolol, some intermediates and metabolite by
CE was investigated in a buffer comprising borate
combined with B-CD. It was found that a high
concentration of B-CD (80 mM) and borate (250
mM) is required for separation of all investigated
compounds, except propranolol and metoprolol.

Several types of chiral selectors are
required instead of just B-CD for further study of
the chiral separation of these compounds in order to
obtain a better resolution of all analytes in a single

run for each synthesis process.
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The comparative study of dextran solution concentration
on neutrophil isolation in rabbits
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Abstract

Rabbit neutrophils are prominently used for several immunological researches. However, the recent
isolation methods are either complicated or expensive. The separation method using dextran gradient
solution is easy and cheap. The objective of this study was to evaluate the appropriate dextran concentration
for rabbit neutrophil isolation. Thirty blood samples form healthy rabbits were mixed with 3%, 5% and 7%
dextran solution. The specific gravity of 3%, 5% and 7% dextran solution were 1.015, 1.021 and 1.027,
respectively. The specific gravity of rabbit plasma before and after mixed with 3%, 5% and 7% dextran
solution were 1.038 (£0.002), 1.025 (+0.001), 1.028 (£0.001) and 1.032 (+£0.001), respectively. The mean
of neutrophil percentage were 60.0 (£11.6) and significantly increased (p<0.05) after mixed with 3%, 5% and
7% dextran solution [65.9 (X11.1), 67.4 (£10.2) and 73.2 (+13.4) respectively]. Dextran solution at 7% had
the highest percentage of neutrophils (P<0.05). In conclusion, dextran solution can be used for rabbit

neutrophil isolation, and the best condition is 7% dextran that gives the highest percentage of neutrophil.

However, the neutrophil purity of this technique is quite low.

Therefore, the combination with other

neutrophil isolation methods should be recommended for higher purification.

Keywords: dextran, neutrophils, rabbit
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ansuuanaslawiafisnwizea Salmonella typhi
sas Shigella dysenteriae
Comparison of morphology, growth and stability of

S. typhi and S. dysenteriae specific bacteriophages
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Abstract

Two specific bacteriophage, Salmonella typhi (STP) and Shigella dysenteriae (SDP) were isolated
from a local sewage treatment plant at Ubon Rajathanee province. Transmission electron microscopy showed
that phage particles of STP were smaller than those of SDP and had an icosahedral head approximately
40-45 nm in diameter. The SDP showed phage particles consisting of an elongated icosahedral head
diameter approximately 65-70 nm a complex contractile tail 20-22 nm x 67-70 nm in length. The growth
pattern of both bacteriophage showed the highest titer of the virus was 7.5 x 10° PFU/ml in 150 minutes
post-infection. Phages were stable in Trypicase soy broth for over 2 months at room temperature. They also

tolerated high temperature (60°C) for up to 3 hrs and a broad range of pH (4-11) after overnight exposure.
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Abstract

In this study, pyocyanin (blue color) can be produced by Pseudomonas aeruginosa when incubating
with King's A medium. After isolation with Amberlite XAD-16 resins, the crude blue fraction of phenazine
product was obtained about 1.0 g/l. In purification step, the pyocyanin fraction was extracted with
liquid-liquid extraction and the extracted pyocyanin was passed through the silica gel column. The yellow
pigment was eluted first with dichloromethane, yielding approximately 10.6 mg/l. The blue one was eluted
with 95% v/v dichloromethane in methanol and yielded about 9.57 mg/l. The effects of pH, storage time,
daylight and temperature on some properties of pyocyanin were studied. The results indicated that pH affects
on both color change and absorption spectrum of pyocyanin at which the absorbance decrease at 279 nm and
increase at 311 nm when increasing of pH. Storage time of solution at pH > 11.0 strongly resulted in the
absorption wavelength shifted from 311 to 294 nm. This indicates that the pyocyanin may change its
structural properties to be |-hydroxyphenazine under base hydrolysis. The storage of pyocyanin at
freeze - 4°C (in refrigerator) could be retarded the decomposing mechanism of pyocyanin longer than

that at room temperature. However, the light is seemed to have no significant effect on pyocyanin

degradation.
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