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Abstract

The main problem of using plants as alternative medicines or functional food for
health promotion in animals is due to the variation in their active ingredients content.
This variation emerges from species differences, the places of plantation and seasons
of harvesting. Currently, there is no standard procedure for their quality control. In this
research, crude extracts of guava leaves were studied for their preparation and
standardization.

Two varieties of guava; Local and Vietnam types, were used in our study. Dried

guava leaves were extracted in an aqueous solution of 50% ethanol and then dried

under Speed Vac® and vacuum oven. The percentage yields of the dried extracts
obtained from Local and Vietham guava were 10.19 and 8.08, respectively. One of the
active ingredients, quercetin was selected to be used as a marker in suitable high
performance liquid chromatography (HPLC) system developed in this study. Separation
was performed at room temperature on a reversed phase C-18 column, with a mobile
phase consisted of 0.1% aqueous solution of phosphoric acid and methanol in the ratio
of 1:1. The column eluent was monitored using a diode array at a wavelength of 255
nm, a flow rate of 1.2 ml/min. The retention time of quercetin was about 19.6 minutes.
The reproducibility of the assay varied between 100.75 to 101.55% with the maximum

relative standard deviation of 1.61%. Each standard calibration curve of quercetin was

found to be linear over the concentration range of 16.5 to 330 Llg/ml. The correlation
coefficient (r2) values were in range of 0.9937 to 0.9998. For specificity evaluation, it
was found that the HPLC system can detect quercetin retaining in both the extracts and
the product without any interfering from the additive added.

The amount of quercetin detected in local guava was about 4.8 times higher
than that detected in Vietham type. Both extracts showed potent antioxidant activities
with the ECs, of 3.31 Llg/ml for local type and 4.48 |lg/ml for Vietnam type.
Accordingly, the extract from local guava was selected for further study to its product
development and stability. However, it has been found that quercetin in both crude
extracts are not stable in several conditions such as light, heat, moisture as well as acid
and base. The product of guava extract was prepared by combining 3.35% w/w

Aerosil® with the extract before drying, giving a more physically stable powders. The

product contained 1.71%w/w quercetin and the ECs, of less than 5 Llg/ml of extract.

vi



Under accelerated conditions (45, 60 and 70°C, 75%RH), the overall loss of quercetin in
both extract and product forms displays a non-linear profiles indicating the complex
decomposition in solid state. Its initial phase of degradation exhibits an apparent
second-order kinetic behavior where the half-life is dependent on the initial
concentration and the degradation rate constant at each condition. The initial lag time
was also observed in the degradation of the product, suggesting the protective effect of
the additive in formulation. No degradation was observed in the product kept at 45 and
60°C for 7 days. Similar result was found after heating the product at high temperature
(80°C) for 3, 5 and 7 minutes, the remained quercetin was 99.44, 83.38 and 77.06%,
respectively. It should emphasize that there is no significant decrease in the amount of
quercetin heated at 80°C for 3 minutes which is a normal condition for exudation in

manufacturing of animal food. Moreover, it has been found that the ECs, of the product

kept under accelerated conditions, increased to about 10 Llg/ml. Although the anti-
oxidant activity of the product decreases, but it is still better than the activity of the
positive control, BHT (EC5, 19.92 Llg/ml).

Overall, It seems to be able to develop a product of guava extract with better
physical and chemical stability. This may be achieved by modifying the formulation or
using higher production technology. However, it has to concern that the cost of overall
production has to be reasonable for industry of animal production. This research may

be useful and can be applied for the study of other herbal plants for animal production.
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terpenic hydrocarbons, 3-hydroxy-2-butanone, 3-penten-2-ol, 2-butenyl acetate,
acetic acid, 3-hydroxy-2-butanone, 3-methyl-1-butanone, 2,3-butanediol, 3-methylbuta-
noic acid, (£)-3-hexen-1-ol, 6-methyl-5-hepten-2-one, limonene, octanol, ethyl octanoate,
3-phenylpropanol, cinnamyl alcohol, alpha-copaene (Jordan, et al., 2003), 1-O-frans-
cinnamoyl-O-L-arabinofuranosyl-(1 ---> 6)—ﬁ-D-qucopyranose, 1-O-trans-cinnamoy|-ﬂ-
D-glucopyranose (Latza, et al., 1996), ﬁ-carotene, O-carotene, )-carotene, zeinoxan-
thin, lycopene, 5,6,5',6'-diepoxy-ﬁ-carotene and 5,8-epoxy-3,3',4-trihydroxy ﬂ-carotene,
Cis--carotene, 5,8-epoxy-zeinoxanthin, vitamin A, vitamin C (Padula and Rodriguez-
Amaya, 1986), (E)-cinnamoic acid, (Z)-3-hexenoic acid (Idstein, et al., 1985), polyphenol
(iso-strictinin) (Okuda, et al., 1980), miﬂ@;au carotenoids @A phytofluene, (all-E)-,
(92)-, (132)-, and (152)-beta-carotene, (all-E)-gamma-carotene, (all-E)-, (92)-, (132)-,
and (152)-lycopene, (all-E,3R)-beta-cryptoxanthin, (all-E,3R)-rubixanthin, (all-E,3S,5R,
8S)-cryptoflavin, (all-E,3R,3'R,6'R)-lutein, (all-E,3S,5R,6R,3'S,5'R,8'R)-, and (all-E,3S,5R,
6R,3'S,5'R,8'S)-neochrome (Mercadante, et al., 1999), pectinmethylesterase (PME)
(Maria da Silva Cerqueira Leite, et al., 2005)

\lofnenuSunme dietary fiber ﬁag"luwa"lﬁmﬁmm 9 WU Iuns lild
dietary fiber lu3anaugeun (Candiish, et al., 1987)

nmsnswuilwind3ised vitamin C ag 80.1 mg/100 g WARAINHIW
AITUIUNNT freeze-dried =¥ A vitamin C aaaLnde 41.4% (Suntornsak, et al., 2002)

svtsznavanludse

Wj.lmiﬂﬁju sesquiterpene hydrocarbon 310 essential oil sluslmﬁl'\‘i (Smitth and
Siwatibau, 1975)

guajavolide (20.,3[3,6(3,23-tetrahydroxyurs-12-en-28,20-f3-olide), guavenoic acid
(20(,3ﬂ,6ﬁ,23-tetrahydroxyurs-12,20(30)-dien-28-oic acid), oleanolic acid (Begum, et al.,



2002), 20,3—acetoxy-20€,3ﬁ-dihydroxyurs-12-en-28-oic acid (guavanoic acid), 206,3ﬂ-
dihydroxy-24-p-Z-coumaroyloxyurs-12-en-28-oic acid (guavacoumaric acid), 2Q-hydroxy
ursolic acid, jacoumaric acid, isoneriucoumaric acid, asiatic acid, ilelatifol D and ,B
sitosterol-3-O-,B—D-glucopyranoside (Begum, et al., 2002), morin-3-O-Q-L-lyxopyrano-
side, morin-3-O-0-L-arabopyranoside, flavonoids (guaijavarin LLaz quercetin (Eﬂ‘ﬁ' 1-2))
(Hidetoshi and Gen-ichi, 2002), guajavanoic acid, obtusinin, goreishic cid (Begum, et al.,
2002), pentacyclic triterpenoid guajanoic acid, ,B—sitosterol, uvaol, oleanolic acid, ursolic
acid and 1(3-,B-p-E-coumaroyloxy-Z-OC-methoxyurs-12-en-28-oic acid (Begum, et al.,
2004)

OH

HZ (8]
oM

OH

oH o

3U 12 lassafrimaalvasansdrdny Quercetin

Tunsuen essential oil anlunSilawld GC-MS wuss caryophyllene (18.81%),
copaene (11.80%), [1aR-(1 aOC,4a06,706,7a,8,7b0()]-decahydro-1 ,1,7-trimethyl-4-methy-
lene-1H-cycloprop[e]azulene (10.27%) and eucalyptol (7.36%) (Li, et al., 1999)

< )
arsilsznavlmuanelss
a3aNaTw chloroform-methanol 3a4LuAaHTIN lipid 8 9.1% uazdl protein ag
9.73% VaINRUNWAY (Habib, 1986)

£ £ o a
ANBNWBINNUATHNDENSLATTINY
£ v a
ANSAkaNYADETE
sIaEnasIwiila (pulp) uaziUfan (peel) W38l dietary fiber Bt 48.55-49.42% uaz
o o o £ o

il polyphenol agj 2.62-7.79% @7 polyphenol lullfandTauisimin 1 g fgndem
m‘l‘,;&aaaiﬂﬂﬂmmmaauﬁw free radical DPPH scavenging, ferric reducing antioxidant

power assay (FRAP) L& inhibition of copper-catalyzed in vitro human low-density



lipoprotein (LDL) oxidation lagnafiladdnfisuirindumsled Trolox 43, 116 uaz 176 mg
ANAAY (Jiménez-Escrig, et al., 2001)

lunsfnwen total antioxidant L&z lipid (total cholesterol, triglycerides, LDL-
cholesterol W&z HDL-cholesterol maogﬁfﬁwﬁ%’uﬂi:muﬂ%ﬁ 400 ghw  lasuLsnsdns
aaniiu 3 ﬂE;jNVL@‘TLLﬁ baseline phase (1 §&Ua1), treatment phase (4 §Ua1#) waz control
phase (4 ﬁﬂmﬁ) WRIIAAN total antioxidant, glucose, lipid profile Wae antioxidant
enzymes luLﬁa@ﬁ’mLﬂ%ad Cobas Mira auto analyzer (Roche) NRIINNIINARDINLIN
13U total antioxidant, total cholesterol, triglycerlide Waz HDL-cholesterol madrﬂﬁ%'u
ﬂszmuﬂ%"aLﬁ'u%uazmﬁﬁfﬂéwﬁty (P<0.05) (Rahmat, et al., 2004)

lunsdnsm  total phenolic 1%&’156{5@1;1‘%;0@7’;83% Folin-Ciocalteu’s phenol
method LAIAIWITANAT gallic acid equivalent (GAE) Wll’i’]a’ﬁﬁﬁ'@%u ethanol LLax"f?u‘liﬂﬁ
total phenolic 575.3+/-15.5 az 511.6+/-6.2 mg of GAE/g ﬁqw%ﬁﬁumgaa@muﬁa
nagavealz DPPH (Qian and Nihorimbere, 2004)

NEMWNNTENLEL

o sanalud3ssu methanol AaRaRIE3% maceration  ANNARALONDEL
misniuuazdulalagldmssianudainassimathn wuasstadgnsouds paw
oedema ﬁgﬂ induced @8 carrageenan lu%wmzﬁqﬁfgﬂbij'\‘lmm‘sﬂmﬁgﬂ induced
@28 acetic acid ‘luv&g} mice AnMUTNTY 50-200 mg/kg wonaniinasanliasanams
mmmﬁ%wuﬁmiaﬁ'@mmm 50-200 mg/kg ﬁqw%a@ transit time Iuﬁﬁvl,ﬁ%kul,a:ﬁm’g
ﬂaaﬁ'ummiﬁaaiaaluﬂhh mice ﬁg}ﬂ induced @28 castor oil iauﬁaﬁaaaﬂqw’ﬁ( CNS
depressant lasnns potentiating phenobarbitone sleeping time 1%1&‘1‘;} mice (Olajide, et
al., 1999)

£ Iy '

AN5anaINIINBIT

Wananadliasanaludsilugduadgasunia 500 mg Audiherasadounau
$wau 50 au nng 8 Mluauduia 3 Tu wuihgihoiioimahevisiaaas (Xavier, et
al., 2002)

o & 7 < A £ L. . A o v &

sIanaTuinanlunIsfignd antidiarthoeic lunynignvinli@aise enteropatho-

genic agent (Almeida, et al., 1995)
{ £ o & ¥ [ @

\Wanameunnd  antidiarhoeal  vasmIENATUINVRIlUHTIRA lUR U AT
Spragua-Dawley #1910 200-250 N34 WUINENIENATUIG 0.2 milkg §181TOEULEINT
L\RaUAIBIE LFAN (propulsion) I 65% LEULAEINUNNILE morphine sulphate lagna



Inmseengnianatiissananmsdugimsiiumsdananin - felasUndudrazlnisnag
‘Lfﬂuéﬂ"lﬁlﬁu%ﬂu;jﬂaUﬁadi’m (Lutterodt, 1992)

\iiavinans quercetin waz quercetin-3-arabinoside fianaanlunsslunasoutiug
|&&u ileum °uamhm:Lm'ﬁ'lgﬂﬂszﬁulﬁ%@ﬁaﬁaﬁﬂi:LLﬁ"LW‘W”n WuisnIEiasuaangnt
fusansnas acetylcholine AiauLEuTs 1.6 1 microgram/ml AdBiUMIaNgNIVaY
morphine (Lutterdt, et al., 1989)

lumsﬁﬂmzm%f antidiarrheal activity Tudld8u ileum VRIRBASLNULY in vitro
wuens quercetin WwlurSssangnigusanmsnasives ileum PBINUAZLAN fudams
ndaufivess ldanuastnan permeability U84 abdominal capillaries Gadunalniigan
8A8INNINBITN (Zhang, et al., 2003)

§38MaT% methanol °11aﬂuN%;aaaﬂm?ga@ﬂ’%mmqamszvlﬁ 33.55% §IBRIIFNA
%v'uﬁﬁaanqw%{a@ﬂ%mmqﬁmiﬂﬁ 38.49% WAWUINETENANIRITUIITUES PGE, Tt
s1&ldBeazdonalivoamarlug|daans (Lin, et al, 2002)

anEdmiEaans 9

mIananHSIdgnisudeuuafise (Holeta, ef al., 2002) s15anaT ethanol
2a35s8iqnd e enterobacteria finalwiialsaluan (Caceres, ot al, 1993) léur
Escherichia coli, Salmonella enteritidis, Salmonella typhi, Shigella dysenteriar W<
Shigella flexneri (Caceres, et al., 1990)

FIRNATWINLAZT methanol vadtdandudSsdanienuida Bacillus subtilis,
Staphyllococcus aureus, Escherichia coli Was Pseudomonas aeruginosa lapfidn MIC
PBITNTANATUUYINTL 1.69, 6.79, 13.05 uaz 13.06 mg/ml ANWEGL Wazen MIC 289
sIanAT% methanol YA 4.52, 9.03, 18.06 LAz 9.03 mg/ml MNAIGL HBNANIHENT
FNAANULTNTY 45 mg/ml Efmﬂ"ﬁ{l’uﬂ”'w'f?a Escherichia coli W8z Staphyllococcus aureus
Anenl@ann urinary tract uszi¥a Proteus vulgaris finenldanunauns  Tasfiduinu
fllufjﬂmwa\‘l inhibition zone ¥1NN31 15 mm (Abdelrahim, et al., 2002)

WonamoumsanasiulunazdindunSifldannds  decoction AUMIFBLITE
Entamoeba histolytica WUINRISRNANEIBILAAT MIC YAy 62.5 pg/ml LAZRITANA
NNFIBGUAAT MIC < 7.81 pg/ml (Tona, et al., 1998)

Lﬁaﬁﬁmiaﬁ'@cﬁaﬁam{ﬁaummaaqu%{msﬁu& reverse transcriptase @28
Moloney Murine Leukemia Virus reverse transcriptase (M-MuLV-RT) ‘ﬁl react @28 3H-
dTTP wazdau3unos radioactive @28 scintillation counter WUINENITRNANEAN inhibitory
ratio (IR) LYINNU 61% (Suthienkul, et al., 1993)



miaﬁ'@%u ethanol LLaz‘%m{waaiudauﬂ%’\‘iﬁqwfgﬁﬁm‘%@ Escherichia coli W8
Staphyllococcus aureus ﬁLLﬂﬂvL@Tﬁ]’mLf:aﬂa’lLLa:rjd lagd@n inhibiton zone 13 mm
(Vieira, et al., 2001)

ot ansanavesnanssle 80% methanol uazansanialuswinfeusmasougns
ﬁﬁuL%a‘i’l Arthrinium sacchari MOO1 Was Chaetomium funicola M002 laeim3IaL&wHIY
audnansfidamusaadulaldluems PDA  wudhiisnsadatu 80% methanol
AMNLTNTH 1 mg/ml L%a Arthrinium sacchari MO01 Wag Chaetomium funicola M002 &
iWusugudnamaTydulawiniy 3.2 uaz 5.4 cm gaufianandudu 10 mg/mi 'lai
wumsisiudularente  swmsanalutwihanuduty 1 mgml e Arthrinium
sacchari M0O1 Uz Chaetomium funicola M002 Siidurugudnasmaiaiyidulawiny
3.8 uazr 6.1 cm swianuENtu 10 momi liwumsesadvlevende Arthrinium
sacchari M0O1 ud\a Chaetomium funicola MO02 fiduugudnaamuaigdularh
U 1.5 cm (Sato, et al., 2000)

WahmisnaamndiuisuuazidsandudSinmasaugns antiplasmodial
activity #2837 parasite lactate dehydrogenase (pLDH) assay method Sadwitaansn
WUL in vitro enzymatic method Lﬁammsﬁlﬂu antimalarial I@UI’B’L%E] Plasmodium
falciparum D10 ﬁL‘TJu chloroquine-sensitive strain W‘]J’.i’m’ﬁﬁﬁ'@fltm%{ antiplasmodial
activity e ICs0 35%IN4 10-20 g/ml LRZAINMIILATIZRNN phytochemistry WUR1S
anthraquinones, flavonoids, seccoirridoids LRs terpenoids (Nundkumar and Ojewole,
2002)

wansanaswinasluNSImesaunns anti-rotavirus activity 71U simian (SA-11)
Waz human (HCR3) rotavirus ~WUIRITENAANNTNTH 8 Llg/ml SanFsudaams
simian (SA-11) rotavirus Wuen 93.8% uazlidn maximum non-toxic concentration
(MNTC) inAu 8 [lg/ml (Goncalves, et al., 2005)

ﬁwmsaﬁ'@%m{ﬂuN%ﬁmmaaqu%fﬁml,%a@hsl"“;"}i plate count, disc inhibition
zone W&z turbidity techniques WUINENIRNAANNLTNTH 40 mg/ml ﬂ'uﬂv'amim’%mul,au‘[m
299158 Staphyllococcus aureus {61 inhibition zone YiNNU 8-10 mm  &IIRNAAINLTY
Th 8 mg/ml vL&iWiJﬂ’liL’iﬁmuLaUI@madL%a Staphyllococcus aureus U agar LLa:giJEi‘imi
m’%mvLaﬂ@maaL%@ﬁandn"ld’augmhﬁamaauLmu turbidity (Gnan and Demello, 1999)

ﬂﬂiﬂ@&ﬂﬂﬂﬂ§ﬂﬁﬂh§d strain ATCC 25923 madL%a Staphyllococcus aureus
837 disc diffusion method VaIEsENATWINNNTUAST WuaIERAA AT NTH 250,
500 uaz 750 Llg/disc 16 inhibition zone WL 11, 13, 14 mm  FATATYH methanol

vasluSsfianadudiu 500, 750 uaz 1000 Ugrdisc 16 inhibition zone LAy 9, 10,



11 mm @uaIaRaT% chioroform waslunTsfianuidudu 3000, 4000 waz 5000 W
g/disc 1#Ae inhibition zone WAL 9, 10, 12 mm (Jaiarj, et al., 1999)

ayaRaT methanol maaiuﬂ%’oﬁwaﬁuEiy'amim%fyl,aﬂmau%a Salmonella spp.,
Shigella spp. (S. flexneri, S. virchow Wa¢ S. dysenteriae) W8 Escherichia coli lagfian

inhibition zone = 10 mm (Lin, et al., 2002)

[ (2
L o A

&17 polyphenolic ﬁvlﬁmﬂlmﬁl'aﬁm%fﬂumma Entamoeba histolytica e MIC
#a8n31 10 Llg/ml (Tona, et al., 2000)

817 morin-3-0O-0l-L-lyxopyranoside L8z morin-3-O-0l-L-arabopyranoside nnly
ASsamuidutu 200 pg/ml sansadusaie Samonelia enteritidis  wazfia AT

250 w8z 300 Llg/ml mmsaﬂ’uﬂgu%a Bacillus cereus L@ @N&1aU (Hidetoshi and Gen-
ichi, 2002)

iasanaludiolunaseugnieudasieis agar diffusion uas dilution method
FNINWIANFARIWIZWINY inhibition zone VBIRIIRNAGS inhibition zone Va3 neomycin
200-500 Llg/ml Iefeaft snsanaTWIn (1 mg/ml) Sendasiusewing inhibition zone vay
§1IFNAGA inhibition zone Va3 neomycin sl,ul,%a Staphyllococcus aureus, S. epidermis,
Bacillus subtilis, Klebsiella pneumoniae, Escherichia coli \Jw 0.52, 0.33, 0.26, 0, 0 @Y
§100 SIEIRNATH methanol (1 mg/ml) HANFAfIHI=A#IN9 inhibition zone WoIENS
§Na§8 inhibition zone w83 neomycin Slul,%ya Staphyllococcus aureus, S. epidermis,
Bacillus subtilis, Klebsiella pneumoniae, Escherichia coli 1w 1.20, 0.45, 0.28, 0, 0 AW
819U (Rabe and Staden, 1997)

YnanIanash methanol paslUNSIINNARALNIELIToR83T paper disc agar
diffusion method WuIENSETAEWNTAWIAE  Escherichia coli  O157:H7 &
(Voravutthikulchai, et al., 2004)

gnaana1n1snaLNS

13 Asiatic acid anlur3IIwa 10-500 ug/ml TILAABINIAALNTIVBIRN LHEIN
jejunum Aupnldannszeny (Begum, et al., 2002)

a3 quercetin NananludsTgnssussMmasvesdr lfanAuonaanunn
WUAZLN I@Uﬂavlﬂmm@ﬁﬁuaQﬁ'umwmiuimaumm%w (Morales, et al., 1994)

syafaludssnnug i 80 Lg/ml penaNBELE acetylcholine uaz/via KCI lu

é’ﬁ"l,é"%kmzl,mﬁl,l,mvl‘i’lu organ bath (Tona, et al., 2000)



=3 s o
andaniiaalulian
@ < £ o ¥ £ . .
sananludsiigniaaszauiaaluifoany aangnEiw protein tyrosine
£ . o

phosphatase1B (PTP1B) LLazﬁE]‘ﬂ‘ﬁ antidiabetic type 2 lasnsans1uIn lipid droplets
Iué'u%hl,ﬁ treat @28 butanol-solution fraction (Oh, et al., 2005)

g o A9 o . ] . ° o o ¥ A x>

HTI2I0 1 ghkg NlN9 ip. uriny mice Yinldzauiamalwionaaasld

£ o [ [ ' [ . . s

ATILANNTEANENDEIAIIANATBENIINTIA chlorpropamide Was metformin waTWLIN
H3ssunsnaaszauihaaludeadthoiwmnuusznmaiasidgunndld  (Cheng
and Yang, 1983)

imsanaludsluswmihumesauniaazauiiena  (hypoglycemic)  luwny
alloxan-induced diabetic rat lagl#n19UNNILLY acute Way sub-acute test WUINENT

ANATWIA 250 mg/kg AINNTNAATEALINANA leat 9@ (Mukhtar, et al., 2004)

qw§ﬁﬂunﬂinaﬂﬂﬁ%ﬁf (antimutagenic)

ﬁnﬂms‘n@aauawsaﬁm%uﬁwmaaﬂ?&wudwﬁqw% inactivate mutagenicity 1%
Salmonella typhimurium ﬁgﬂﬁ’llﬁlﬁ@m’]iﬂm Uﬁufﬁm%% direct-acting mutagens Tagla
4-nitro-O-phenylenediamine, sodium azide, Lae S9-dependent mutagen (2-aminofluo-
rene) 1l mutagen  uazwuIENIERASIAI IR NLEUANLTERNWINS autoclave LT

1381 15 W17 (Grover and Bala, 1993)

gnasanganssunsiafawlng

Lﬁaﬁ’la’liaﬁ'@ non-polar fraction ﬁvlﬁmnmiaﬁ'@%u methanol TQGIUN%LGLLﬁdm
nanadlitiuny mice vnIzadrias WUENIRNATING 3.3 UAT 6.6 mglkg CATTARTNTITIR
exploratory activity 1690% Tagdl onset time 6-8 W uazssaansadusamaaaaning

LY spontaneous locomotor activity e (Lutterodt and Maleque, 1988)

£4 o . .
fNdLNY2NY neuromuscular junction

[ ! A = v &
813 quercetin NHIITIDaANIUaALUEBY acetylcholine (Ach) Tatduldladiln

NAUT21N interaction NU presynaptic calcium channel (Re, et al., 1999)

« .
anda1wn1sla (Anticough)
ssanatuinzaslulTIanIdudyu 2 uaz 5 gkg AlWMILINUAnRLAz LAz
63U capsaicin aerosol WUIENNINTILAAANNDVRINTI MG 35 WA 54% @

{0y (P<0.01) melu 10 wfinasnnldensane wanai laesninmsld
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dextromethorphan 3 mg/kg F9snunsnananuivasmalaldds 78% (P<0.01) (Jaiarj, et
al., 1999)

o
fijndaa central nervous system
R1IRNATH hexane, ethyl acetate Laz methanol Va4 lUATINANULTNTY 20, 100,
£ o & { a PN @
500 waz 1250 mgkg aangniduaIMIvhefiianaaiiuazgunnilasmydu

m3uthetduiuy dose-dependent (Shaheen, et al., 2000)
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UNN 2

V) 1 H [P I's
mammaplflws AIadINe d15Lal 160 uazadnso

aagoaaulng
a o 3; ;:{WVLSV =3 [ 1 A A [ - . 6
lunsidsaselaiiuaiasnsfafalunss (Psidium guajava 296 Myrtaceae) 2
o A v e A v ¢a & o YY)
soRuihe mowuiiuwiion uazmpnuidsawn lasiivandunamalng J9wia
sauan ldinfefiauysolinuduiRsAnsinouis (Herbarium, No. PG47001) uazlerin
mMIavasaULanansol (Identification) lagttFouLiguaNEIEMITMIRINSNUA2BLN

ayB NI AIFIUVBINMATTUNFTLIN USHNFTHONHNTAT AR INNFUFIVAUATUNS

d‘ @ L o el A o L o ea
31]7] 2-1 ﬂﬂﬂmz“ﬂ’ﬂﬂﬁﬂjiﬂwuﬁqwuLNﬂﬂ (Gﬁ’]ﬂ) LLagﬂji\‘lwuﬁqL?ﬂ@qu (‘?J’J’l)

LAYBIND

UV/Vis Spectrophotometer (Spectronic®)
HPLC (Millennium Water")
HPLC-MS (Water")

BN

Rotary Evaporator (Eyela®)

Hot Air Oven (Memmert®)

Vacumm Oven (Hauser®)
Centrifugal Evaporator (Speed Vac®)
Microplate Reader (Bio-TEK")

© © N o g A~ Db

Balance (Shimadzu®)

-
o

. Fraction Collector (Retriever II®)

. Hot Plate

-_—
-_—

. Sonicator (Crest®)

-
N
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13. Dryer (National’)

=
GREPLGEY

-_—

© © N o g A~ 0D

[ I G |
w N =~ O

15
16
17

Note : solvent ﬁvlﬁi:qu%ﬂ‘ﬂﬁ’mmmﬂu commercial grade 3@ aINawAaWINNN T

%

E‘W)} Lha
1.

© © N o g A~ DN

95% Ethanol (Merck")
Absolute Ethanol (Merck")
Methanol AR grade (Labscan")
Ethyl acetate (Merck®)
Chloroform (Merck®)

n-Hexane

Acetone

Distilled water

Dl-water

. DPPH (1,1-diphenyl-2-picrylhydrazyl) (Sigma®)

. Folin-Ciocalteu’s phenol reagent (Merck®)

. Silica gel 60 for column chromatography (Merck®)
. Conc. HCI (Merck”)
14.

o/
o

Phosphoric acid (Merck®)
Reference Standard Quercetin (more than 98%) (Merck®)
Avicel® PH101

.®
Aerosil

aunInk

Beaker

Test tube

Erlenmyer flask

Pear-shape Flask

Volumetric flask

96-well microplate

TLC tank

TLC-plate (Silica gel GFs,, Merck)
Vial

10. NIT@1WNTIDY #4

11. Stirring rod

13



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Foil

Pipette

Multi-channel pipette & Tip
Micropipette & Tip
Cylinder

Forcep

Cotton

Sand

Evaporating dish

Dropper

Glass Column

14



MIATUNRITANG  WRSNAAANAINNEIINAVDI MINTIN o I FF 1R TUNI TN A ARA T
I~ =y & v o v v { &
Lﬂm%'mwuwaam‘iaﬁ’mmaLﬁaﬂlumsmaagu"l,m"l,ﬂimﬂiziﬂmﬂmnﬂﬁzg@ FIn1TI Ty
Hisanadssda nualfidumafuglidunuldiugad  ilddadaaanueioafiagsn
v =2 ) 'Y % A a A v . =
iu Fovzdsnalunsaadanminorasdad lasansfitiodugiishiunmude quercetin @9
& ' . a £ . i 2 o { o oo & A
\JusnInga Flavonoids fignTidlu antioxidant Tamswamwayulwaiietilulsidnduiac
[y o ' ~ o A A o ' ' & Ao, o & o
Fa9fMINILANA NN ALY wWwanazlanTuinlundazaveniin Ul dwmasla
maluvl,mﬁﬁﬂ%mmmiﬁé'faaﬂ'ﬁﬁfmvi’]ﬁ'unﬂﬂ%'a LLa:a:ﬁaammqmaawa@ﬁmﬁﬁaﬁaﬂﬁﬂa

vaniisanuadevasasidy e lunioiminu

myisessiilumaeioumssne waendaimeinasataludss Wawisaesest
AIEFIaITTANALUATI AREAIUNNIMIAINAIGATBITNTANA UatHAAATT I NE TR
lurSedelsznavlusedunan uasoazidon et
1. w3sumsanaanludss 2 Gt ToavhmaessusssnaludSilasld  50%
ethanol in Dl-water [ugvinazans uazviliuwslasldiasas Vacuum Dry Tag'lails
AMNTIY
2. WawATAensAimUTinua @AY Quercetin TuanssialudsidaniaIes HPLC
(High Performance Liquid Chromatography) lagwn  HPLC Chromatographic
Condition figu13LENE1TEETY Quercetin luananalUNTs
3. m‘im’maaummgﬂﬁawaﬁ’%’im‘i’]:ﬁ (Analytical Method Validation) &17 Quecetin
Tussanalurss
4. WawABensimuTinassadylunssialudssdis HPLC Wil Stability-
Indicating Assay (SIA)

>

o L & o a ° ££6 I [
5. mmmn@IuNsdmaadmﬁwuijmmﬂ‘immmsmmy wazgnTlwmaduansdu
aangiaTu lauls3% DPPH-scavenging Assay
o I < v fda a > a £6 & Y
6. mmiaﬂ@luNsamﬂwugwuﬂimmmimmygo wazlgndlumsiduasau
A0NTLOTH UNaFaUAINNAIAITaIRNIRNALAS]TURS ANNTEU ANTW AnuLTln

n3e — @ wazllaifuluaninds ehldnulilundauwnll 45, 60 waz 70 °C
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ANMUTURNANT 75% 1Jwian 0, 7, 15, 30, 45, 60, 75, 90, 105 uaz 120 1% AN
§191) LNaWIYVBIINIANG

5. ﬁwaﬁaﬁ'ﬂiuN%’aﬁufﬁé’mﬁamﬁh MUl unfan siangsanNa lur Y

a p.l' d' v Aa [ {p.l'd > A a
lasmudvansnmanzanasldelilanfadmsindlaneoid  Sanuazainluns
=) I a s dtz/
W38T UEIMT kaTRANNAIAINUL
a Qs { v v 1A o Qs Q( |

6. wAanmIin leanmaaisaluda 5 widTunassdiag uszgndluvmadues
dusandiatulasliids DPPH-scavenging Assay

7. @nvanuaIaTeINRan e IEnaludTIluanzde 9 wu msliannusaun
gaanDil 100 °C 1Juan 3, 5 waz 10 Wfl (LAUULLUNIATENDIITENRILEST)
wazluanmiziss ohluiAulilunlamngll 45, 60 waz 70 "C ANUTUTNENT 75%
(Juan 0, 7, 15, 30, 45, 60, 75, 90, 105 uas 120 1 aw&1ay) Lwaltlums

MRUADN EJ“I.I IRNTHRAN UN
ad
IdBNMINA|1Y

1. MAAIBNFIRN AN

1.1 iuludss 2 mmﬁuﬁﬁaﬁufﬁmﬁaa uwaziufioauu wandsliazanadisin 3
assannsiwin Ui saulsusks uwskdhgau auﬁqmwgﬁﬂszmm 40-45 °C Juian
Uszanme 24 12lu9

1.2 inlusdSsfiudsaudr luvmsvalwidunsmeny

1.3 ﬁwﬂmﬁ"&ﬁvlﬁﬁtmaamUﬁuﬂﬂﬁ’m'ﬁﬁﬁn WIoUTIUAIviNazaevad 50% ethanol
in Dl-water lagiandariazanslwviansaslunss Wwom 3 5u

1.4 Hassuinwualiinlunsasiunszansnses  mnaasnsludssingulunindise
fvnazanaTfiadudn 3 39

1.5 hasazaofiniasldainds 1.4 lussmedrsisnmsananuau (rotary evaporation,
40 °C, 120 mbar) wmmm:mﬂlﬁéﬁ‘ﬁm:mﬂaaﬂVLﬁIﬁNWﬂﬁq@ aniiwin T vin o
LLﬁaluigumauq@ﬁmﬁ’mm%{m centrifugal evaporation (SpeedVac®) ‘vﬁam'%'ae
vacuum oven “?'1'qmmﬁﬁadLﬁam’%ﬂuLﬁ'sué’nwmzmamsmwmaammﬁ'@ﬁvlﬁ

1.6 samsananlainlUd o %yield Woisuruiminaasludasuds

1.7 ﬁ?aummﬁ'@ﬁvl,ﬁﬁy‘mmmiﬁ;‘lummmﬁmmﬁﬂ@aﬁ*n TN UazHn %yield V04

IRNAN et LLST’;ﬁ']"I,ﬂLﬁu%'ﬂmvlﬂmj%'ﬂmm’m%u WWarinnInasadsia ld
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2. MINAINIDIANZANILINNIENIFIA T Quercetin
Wasannluslede laifideiwuaids monograph 1w Thai Herbal Pharmacopoiea
(THP) danuiTudaldvinnawamisianedmdSanmasddny  quercetin Nflagluas
> < é/ g; I d' d' o a [ .
snaludTsuanlasluuwsnidunsmluuurasmsiafeunvasamsdray lduuusin  thin-
layer chromatography (TLC-pattern) uazifanlt HPLC Jwasasilalumsiianzdinnain
niouludagdu \Huwitnawsanawsaldidu Stability-Indicating Assay (SIA) lé wanan
n:‘.lynd v & add < A o 1A v [ o a 6 a o L
# 3% HPLC duduwitnidunsauiuidanugndsududlumaiianzdmuSanmm sy
% a o o & ad a {d“VL v ada [ o .
lwiagduuazindoaust laeATnmyleneditlaiamunnnitiienziasddny Quercetin

nilaglumsanaluudziie (Stricher, 1993) Tuaaulunsaunisianeilidadalud
A A o o AaA o L & o &
2.1 avnsaunnfaunvasn iy daglumsaialudTmasasmonug
iassnaludafeioaldannds 1.7 anmamngduuszesmaefeniivassns
ﬁwﬁ'zg’[ummﬁ'mwiu thin-layer chromatography (TLC-pattern) yhan SiO, lag/l4 mobile
phase fa ethyl acetate - n-hexane lHaaIIEI 3:7 LA 3:2 MUSGU MIATIIAAELTANT
gasnmelduas UV uazld spraying reagent fa 50% sulphuric acid in ethanol wei Tl
anufauil 120 °C gmudsuuiaiuesd uazfiawudis DPPH-reagent URIFINANNT
A A a X
Wasnulasninaan

2.2 nM31%1 HPLC Chromatographic Condition ﬁa’lmﬁmmﬂmiﬁ’lﬁfy quercetin Tuans
ol
2.2.1 1@384 stock solution Va4 standard quercetin
3 standard quercetin athagndasusindnan 3.0 mg. laaslulu volumetric
flask Y@ 10 ml. YSuUIN03628 methanol (ANNLTNTHLYINAL 0.3 mg/ml)

2.2.2 18384 working solution 3711 2.2.1

pipet 813970 2.2.1 41 500 L. 68 autopipet ka?LTULSHaTIRATY 2.0 ml.
@28 methanol (ANULTNTWLYINAL 0.075 mg/ml)
2.2.3 16 38) stock solution “}Ja\‘ia’liaﬁ'@]h&l%ﬂ
f@mmﬁ'@luN%"aamagnéfaau,&iuﬂw 200.0 mg. laadldlu volumetric flask
2119 10 ml. YSudIua3a78 methanol
2.2.4 18384 working solution 3711 2.2.3
IEssfie3owldanda 2.2.3 1w working solution nsuldda HPLC

225 aa working solution 97110 2.2.3 Waz 2.2.4
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(%

ﬁ@]a’liaza’lﬂlﬁf’lgj HPLC system lagls Chromatographic condition A9

HPLC Column : Apollo C-18 4.6mm x 150mm, 5 micron

Mobile Phase : MeOH - 0.1% aq. phosphoric acid l48a51&IU6E9 9
Flow Rate 0 1.0,1.2,1.4,1.5 182 2.0 ml/min

Detection 1 255 nm

Injection Volume : 10 pl

Temperature . ambient

11 chromatogram N leaNuNUSHUABUAN WM MTLanUad peak @19 9 LazAnEN
suuunvaImMIganiuaduLay (PDA-curve) Wadalian peak v898NIdATY Quercetin 1u

GanlNranzaulunsvindauluritadald

3. ﬂ’]im’sﬁ]ﬁa‘i_lﬂ’s’mgﬂﬁawaﬁ%ﬁLﬂi’lzﬁ (Analytical Method Validation) 184 quercetin Tu
aIEnalunS
3.1 MIATIIFOUANNYNABI (Accuracy) 2893 DUATIERMNTIATIZA
3.1.1 M3L@383 Reference Standard Stock Solution 84 quercetin
1. %@ansmmgmﬁn%a quercetin 3.0 mg. amagﬂﬁam&iuﬂﬂu volumetric
flask B41@ 10 ml.

2. 160 uazdSud3unasais methanol (ANNLTNTH 0.3 mg/ml)

3.1.2 M3La383 Reference Standard Solution
1. Thie Reference Standard Stock Solution 31098 3.1.1 41 1.0, 0.5, 0.25,
0.125, 0.1 ez 0.05 ml. 89l volumetric flask 211@ 10 ml.
2. 168 uazdSudSanasals methanol (azldanadiad 0.03, 0.015, 0.0075,
0.00325, 0.003 L&z 0.0015 mg/ml aNSIAL)

3.1.3 NILAILY Sample Quercetin Solution
1. TIRIINAIPIUANTIVINRIUNLUUEULEY quercetin U3zanms 7.0 mg. adlu
volumetric flask 2¥#1@ 100 ml.

2. 16u uazdIudSunaIeie methanol (ANULENTW 0.07 mg/ml)
3. Twassazaands 2 11 1500 waz 800 L. usa15ud3unasldnsu 2000

L. (laanuidudn 0.0525 uaz 0.028 mg/ml MN&IAL)

18



4. SMWIUAINRINNLYA39v89817 lasf Quercetin 6N Y%purity = 98%

(e Actual Conc. U84 Quercetin)

3.1.4 NMIAARIINTAYLTLATAI HPLC

%

5@1&75&3&’1&"5’1@ HPLC system lael% Chromatographic condition @444

HPLC Column : Apollo C-18 4.6mm x 150mm, 5 micron
Mobile Phase : MeOH - 0.1% aq. phosphoric acid (50:50)
Flow Rate : 1.2 mi/min

Detection 1 255 nm

Injection Volume : 10 pl
Temperature : ambient
1iufin chromatogram #1¢n7 6 léwrmmininuasanssan quercetin (e

f1 Observed Conc. 284 Quercetin)

3.1.5 MIAUITH
ienfildinmsiia HPLC wduwammieneng 9 Gatt
Observed Conc. 983 Quercetin
Actual Conc. 984 Quercetin

% Recovery = (Observed Concentration / Actual Concentration) x 100

3.2 NMIATIARAUANULNELIATY (Precision) 284357310 7129%
3.2.1 ML 383 Reference Standard Stock Solution U84 quercetin

1. TIENINAIZIUEN9B9 quercetin 3.0 mg. amagﬂﬁaam}uﬂﬂu volumetric
flask B9 10 ml.

2. 160 uazdIudSunaseie methanol (ANNLTNTH 0.3 mg/ml)

3.2.2 N3@383 Reference Standard Solution

19



1. Thie Reference Standard Stock Solution 371098 3.2.1 41 1.0, 0.5, 0.25,
0.125, 0.1 ez 0.05 ml. 8414 volumetric flask V1@ 10 ml.

2. 18y wazySudSunasdae methanol (aglaanuwiudu 0.03, 0.015, 0.0075,
0.00325, 0.003 L&z 0.0015 mg/ml MNSI1AL)

3.2.4 MIAaFIazaN8LNLeIad HPLC
damsazanuiing HPLC system 2 @33 laglivnens 1 14 uazdaanaduty

8z 3 @39 lagld Chromatographic condition a9t

HPLC Column : Apollo C-18 4.6mm x 150mm, 5 micron
Mobile Phase : MeOH - 0.1% aq. phosphoric acid (50:50)
Flow Rate : 1.2 mi/min

Detection 1 255 nm

Injection Volume : 10 pl
Temperature . ambient
fiufin chromatogram  shendileluduammsininuessnsdfn  quercetin
289m58a HPLC 7ixassh udavindndila (Observed Conc. U84 Quercetin) IMHA1FN

ANMUNBINTIVIIDIATIER WazAN % Relative Standard Deviation (%RSD)

3.2.5 MIAUIH
ienfildinmsia HPLC wduwammieneng 9 Gadt
Observed Conc. 183 Quercetin
Actual Conc. 184 Quercetin
% Recovery = (Observed Concentration / Actual Concentration) x 100

% RSD = [SD / Mean] x 100

3.3 NMIATIAROUANNIIUWIZLANLI (Specificity) VBIIDIATIER
3.3.1 M9L@383 Reference Standard Stock Solution 2843 quercetin
1. f@msmmgmﬁn%o quercetin 3.0 mg. amagﬂﬁam&iuﬁ’ilu volumetric
flask B471@ 10 ml.

2. 160 uazdSudSunaseis methanol (AANNLTNTH 0.3 mg/ml)

3.3.2 N3@383 Reference Standard Solution
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1. Tl Reference Standard Stock Solution 3198 3.3.1 41 0.1 ml. a9l

volumetric flask Y#16e 10 ml.

2. 168 uazdSudSunasaas methanol (azldanuidudu 0.003 mg/ml)

3.3.3 MIlavl Sample Solution 3710 Aerosil
1. B39 Aerosil amagﬂﬁam&iuﬂﬂm 500 mg. &9 volumetric flask 211a 10.0
ml.

2. 183 uazlsulSuneslvasudae methanol

3.3.4 NMIAARIITALLTLATAI HPLC

[

ﬁﬂmsa:mmﬁﬁg} HPLC system lagld Chromatographic condition A9t

HPLC Column : Apollo C-18 4.6mm x 150mm, 5 micron
Mobile Phase : MeOH - 0.1% aq. phosphoric acid (50:50)
Flow Rate : 1.2 mi/min

Detection 1 255 nm

Injection Volume : 10 pl
Temperature . ambient
o & o A a 6 o
UWNN  chromatogram mwa‘nvlﬁ”l,mmﬁw LLﬁzﬁ?ﬂ AIMUITLNIZLINSAN

(Specificity) V893D IATIER

4. MIMUTINIENTEIATY Quercetin WazMIgaIUAIVIFIIEIAY luENIENA LUK
4.1 m’aﬁlgﬁﬂﬂm:ﬁﬂﬂmammmw (Physical Appearance) TaI&1IRNA MINIINIFDIRE

ﬂ'uif Imm’mgé'ﬂﬂmwaammﬁ'@ T,mg]ﬁnﬂﬁ NAY LAZANHIASNILN ﬁuﬁﬂﬁaga

4.2 MIIeNzRwUSI 4 Quercetin luansana
4.2.1 M3.@384 Reference Standard Stock Solution 284 quercetin

1. 398131033 48989 quercetin 3.0 mg. adninndasusingili volumetric
flask 241Q 10 ml.

2. 160 uazdSudSunaseie methanol (ANNLTNTH 0.3 mg/ml)

4.2.2 NM3L@38% Reference Standard Solution
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1. Thie Reference Standard Stock Solution 31098 4.2.1 41 1.0, 0.5, 0.25,
0.125, 0.1 ez 0.05 ml. 8414 volumetric flask V1@ 10 ml.

2. 18y wazySudSunasdae methanol (aglaanuwiudu 0.03, 0.015, 0.0075,
0.00325, 0.003 L&z 0.0015 mg/ml MNSI1AL)

4.2.3 MILaIBu Sample Solution ﬁl’]ﬂmiaﬁ'ﬂluﬂ%’\‘i (¥in 3 61‘?’1)
1. fomsaﬁ‘ﬂm]%"oashagﬂ@i”aal,wjuﬂ’m’] 200 mg. laasluulanunanama
125 ml.
2. 163 methanol 20 ml. Lm:‘b{’mé"u 20 ml. 411U sonicated tuwiian 5 w1

3. 16y wazdsulSunasliasudiy methanol

4.2.4 NMIAARIIATALLTLATAI HPLC

%

ﬁﬂmmzmwﬁ’lé HPLC system lael% Chromatographic condition @444

HPLC Column : Apollo C-18 4.6mm x 150mm, 5 micron
Mobile Phase : MeOH - 0.1% aq. phosphoric acid (50:50)
Flow Rate : 1.2 mi/min

Detection 1 255 nm

Injection Volume : 10 pl
Temperature . ambient

@ & o A ° a o . .
Uu#in chromatogram ¥ l@ ldwrmwnd3unmuessnsd§1An Quercetin

4.3 MyianedimUianm Quercetin lusnsanafisaodluluannazens 9
4.3.1 MIIATNEH chromatogram °uaomsaﬁ'@slm\l%"aﬁgmiﬂﬁamsléh@i”aﬂu,aa
1. %@msaﬁ‘duﬂ%ashagﬂ@i”amajuﬂﬁ 1.0 n5% &l beaker V1@ 100 ml.
2. ilihwldgnussmoldleylWgasaiteawa 100 watt. (w24 SZYETR
FnaMIUAUE viosnBmETaIRIENG
3. TNERIIANARS b4 volumetric flask YU1a 50 ml.
4. 1@y wazlSulSuNaIaa8 methanol (ANULTNGY 20 mg/ml)

5. Wl nzRnUSunman ey quercetin @8 HPLC anuTia 4.2.4

4.3.2 MINATIER chromatogram °11aomsaﬁ’@sl,uc\l%'aﬁgﬂLialﬁamﬂéﬁﬁaﬂm’]myau
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%’ammﬁ'ﬂuﬂ%’oashagﬂﬁamajuﬁw 1.0 n5% &l beaker v11@ 100 ml.
Twanwudoudszanm 100 °C Tagiinldansun water bath twasn 3 72l
FunanUauns viosnwaIImIana

TNuRITENAaI b volumetric flask Y419 50 ml.

@0 wazdIudINNaT@e methanol (ANNLTNTH 20 mg/ml)

il rzdmtTunman e quercetin @8 HPLC anutia 4.2.4

4.3.3 MINATIER chromatogram °uaamsaﬁ'@lnd%’aﬁgmiﬂﬁamaéh@i”’mmm%u

1.
2.

%’amsaﬁ'ﬂuﬂ%’aashagﬂ@i”amajum 1.0 n5% &l beaker v11@ 100 ml.
ilineln desiccator fivnlwaudadelevin (@utuduing 75%) u
a1 24 Talug FanamsaEnE niasnEmMEaIFIEna

fNURITENAAI M volumetric flask V419 50 ml.

@ wazdIudInNas@as methanol (AANNLTNTH 20 mg/ml)

iUz dmTunmansdan quercetin @8 HPLC anutia 4.2.4

4.3.4 MINATIER chromatogram maamsaﬁ’ﬂuN%’aﬁgmialﬁamﬂﬁaﬁmm@

1.
2.

%@msaﬁﬂmﬁ"@aﬂwagﬂﬁaamjuﬂﬁ 1.0 n5% l&lw beaker V1@ 100 ml.
[funsa HCI Anudads 0.1 M asld 5 ml. undslwianm asfald 3 2lus
luﬁﬂi'u FnanaUauns niosn B TEna
TNBRIRNARS b4 volumetric flask VU1a 50 ml.

@0 wazdIudINNaTas methanol (AANNLTNTH 20 mg/ml)

iU zdmtTunmensda quercetin 68 HPLC anadia 4.2.4

4.3.5 MINATIER chromatogram maamsaﬁ'ﬂuN%’aﬁgmﬁfalﬁamﬂé‘aﬁasl@m

1.
2.

%‘am‘saﬁ‘@slmﬁl'aaf;hagﬂ@i”aal,ujuﬂﬁ 1.0 n5% l&lw beaker v11@ 100 ml.
[@ueng NaOH anududu 0.1 M asly) 5 mi. undslidnnin asniely 3 4
Tus Fonamaaund nSaanymUIaIana

TERIRNARS b4 volumetric flask V1@ 50 ml.

@0 wazdIudInnataas methanol (AANNLTNTH 20 mg/ml)

il zdmTunmensdan quercetin 68 HPLC anadia 4.2.4
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5 namougnswmadumidusendiatulasi’ DPPH °uaamsaﬁ'@’LuN%ﬁﬁgmamﬁﬁuﬁj
(Yamasaki, et al., 1994.)
5.1 L@%&Iua’lia:a’lﬂu’]@ﬁg’m Reference Standard Stock Solution 983 DPPH
1. %’amimmgmﬁ']aaa quercetin 2.0 mg. aﬂ'ﬁagﬂﬁam&iuﬂﬂu volumetric

flask ¥4 100.0 ml.

2. 1@y wazdudTuNaIee methanol (AT 2 LLg./ml.)

52 M3L§3uY Reference Standard Solution a3 DPPH
1. Tliie Reference Standard Stock Solution 31078 5.1 X1 1.0, 0.8, 0.6, 0.4,
0.2, 0.1 8z 0.05 ml.

2. 16y wazUSuyU3unesals methanol 1hasy 2.0 ml. (azldanuidudu 1.0,

0.8,0.6,0.4, 0.2, 0.1 uaz 0.05 Lg./ml. AINE1AL)

5.3 NILAILY Sample Stock Solution
1. TIEIRNALUNITINGN 200.0 mg. asi'mgﬂﬁamajuﬂ’mﬂu volumetric flask

AU19 100.0 ml.

2. 1@y wazdudIuNaIee methanol (ANXLINTH 2000 Lig./ml.)

54 NILAILY Sample Solution
1. Tdesazanwanda 5.3 (2) 41 1.0 ml a4l volumetric flask 211@ 10.0

ml.

2. 16w uszdsudiunesaay methanol wasu 10.0 mi. (AwTuTw 200 W

g./ml.)

3. Thlamsazansainda 2 41 1000, 500, 200 uaz 100 LI,
4. @y uazdSuUSunasey methanol lasy 2.0 ml. (@Ndad% 100, 50, 20

waz 10 Llg./ml. auRIAL)

5.4 35N13Ia®1A1 DPPH-radical scavenger
a { o o a -5
1. llLﬂ@]ﬁ']iﬂ:ﬂ']ﬂﬁ(ﬂa\jﬂ"ﬁ?@ﬂ"lwq 500 Hl LWURITAZRNEUY 6 X 10 M

DPPH solution 8411 500 LI,
2. MlildiAadAsendunm 20 wiingunniiias
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3. ilUiadinmiganfuaduuaiiinaueniniu 520 nm.
4. Tl lddmmmaanumansalumaiuasduaandiadu  (EC)
2Ix138Nalu3s lawldasnnasgiu quercetin sz BHT 1w positive

control

6. NIANBIANNAIAIVAIRITRNA LLETI
> A s < o €d'd 2 o s . a c&r &
ﬂ@Laaﬂmsaﬂﬂlmmmﬂwu‘gmﬁsmmmsmmy Quercetin §9 uazlgndlumsdn

o A o da A o =2 o Y aa =2 Ao &
RIIANUDDNDLATUNALANDUININTIIAN B IAINNUAIAIVIRIIINGA I@ﬂ'ﬂﬁﬂqselﬂhﬂw@@@a‘lﬂu

6.1 ﬂ’ﬁ%’lﬂ%mmmié’lﬁfy quercetin

> A s < o €d'd 2 o [ . = c&r &
ﬂ@]Laaﬂmsaﬂﬂlumamﬂwquuﬂsmmmimﬂmw Quercetin iﬂ\‘i LLazllf]‘VlﬁsLuﬂ'ﬁﬁL‘]J%

¥
=

gITuandatuiiaieuimdnsnanuaisavesasana lagisnsinsdeda’ly
6.1.1 shansanaludssiesonldlufulumansasiin il luaouing
guUnNil 45, 60 Az 70 °C wasdanuBuguAng 75% 1unan 15, 30, 45, 60,
75, 90, 105 uaz 120 1%
6.1.2 NM3LA384 Reference Standard Stock Solution U8 quercetin
1. %’m’ﬁmmgmﬁnﬁa quercetin 3.0 mg. asmgﬂﬁaal,l,&iu{lﬂu volumetric
flask B9 10 ml.
2. 160 uazdSudSunasaie methanol (ANNLTNTH 0.3 mg/ml)
6.1.3 N13L@38% Reference Standard Solution
1. e Reference Standard Stock Solution 31nTa 6.1.2 41 1.0, 0.5, 0.25,
0.125, 0.1 uaz 0.05 ml. a3lw volumetric flask 2w1@ 10 ml.
2. 168 uazdSudSunasais methanol (azldanadiad 0.03, 0.015, 0.0075,
0.00325, 0.003 L&z 0.0015 mg/ml ANSIAL)
6.1.4 NM3L@38N Sample Solution nEEnaluNsIanTa 6.1.1 I@mﬁuéﬁaﬂ'nmﬁw
nMINANY (i1 3 61?’1) it
1. %ﬂﬁ’]‘iﬁﬁ@IUN%ﬁﬂﬂﬁdgﬂﬁﬂdLL&i%ﬂ’]&l’] 200 mg. laasluvianunanawia
125 ml.
L§i3) methanol 20 ml. LLaz‘L{’mé"u 20 ml. 411U sonicated tJuiian 5 w1
Wi conc. HCI a9y 4.0 ml. wndsliigniu vl reflux tfwnan 1 72lus

As A aunaingnsnle anuadlu volumetric flask ¥11a 50.0 mi.

2

LGN wazTudsanasliasuals methanol
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6.1.5 NMIAARIINTALLTLATAI HPLC

(%

5@1&’15&:@’1&11,%2? HPLC system lagld Chromatographic condition A%

HPLC Column : Apollo C-18 4.6mm x 150mm, 5 micron
Mobile Phase : MeOH - 0.1% aq. phosphoric acid (50:50)
Flow Rate : 1.2 mi/min

Detection 1 255 nm

Injection Volume : 10 pl
Temperature : ambient
o A o A o a o o . A ]
UNNN chromatogram ‘mﬂ”mvl,@ﬂﬂmmmmﬂimmmimmy Quercetin NLIAGNN 9
LLST’sﬁﬁmﬁﬁmmmmqmaamiaﬁ'ﬂm%’a

£ I3 LY A o A o <
6.2 nagaugnslwmMaduansdueandiatulasit DPPH vasansana lus T
6.2.1. L@%ﬂummzmﬂmmgm Reference Standard Stock Solution W83 DPPH
1. TIFNINIAIZIUEN989 quercetin 2.0 mg. ashagﬂéfaol,muﬂﬂu volumetric

flask w16 100.0 ml.

2. 16y wazdTudTuNaIee methanol (AWLNTYH 2 Lg./ml.)

6.2.2 NNI.@383 Reference Standard Solution 983 DPPH
1. Tlii)e Reference Standard Stock Solution 3n%a 6.2.1 A 1.0, 0.8, 0.6,
0.4, 0.2, 0.1 LLaz 0.05 ml.

2. 168 wardSuUsuasens methanol lasu 2.0 ml. @glaanuidudu 1.0,

0.8,0.6,0.4, 0.2, 0.1 uaz 0.05 Lg./ml. AINE1AL)

6.2.3 MILAILY Sample Stock Solution

1. TasnIanalunlIInn 200.0 mg. adigneaswsingiadlu volumetric flask
AUIe 100.0 ml.

2. 1@y wazdudIuNaIee methanol (AN TH 2000 Lig./ml.)
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6.2.4 N13Le38A Sample Solution

1. Tuassazarsanda 2 41 1.0 ml. aslu volumetric flask W@ 10.0 ml.

2. 16w wazU5ud3nNasaas methanol Tasu 10.0 mi. (@ududu 200 L
g./ml.)
TulagnsazansaInda 2 11 1000, 500, 200 kaz 100 LI

4. 1@% wazdSUUSNN@IeY methanol JAATU 2.0 ml. (AN TH 100, 50, 20

waz 10 Lg./ml. au&1aL)

6.2.4 35N13Ia®1A1 DPPH-radical scavenger

v (%

a PN ' a -5
1. taatazananasinsiadlan 500 UL teas1sscanevad 6 X 10 M

DPPH solution 8411 500 LLI.
2. elildineunsendunm 20 mﬁ‘ﬁlqmﬂggma

3. ﬁﬁvl,ﬂi‘@@hnﬁ@@ﬂﬁuﬂﬁw,mﬁ@mumaﬂﬁu 520 nm.

a o < § o« a o &a o v o ¢
7. mMAe3nus RN lUNTI AT uNEa A NN RN SR IUFA S
P o < AN va o LA A & o o & A ~
Luadmﬂmsaﬂ@luNiaﬂvl,@uanwmzvl,w@ﬂa@ﬂmmmummlmwmm LRZWDA 09
laimanzanlunsin ol é’aﬁfu;ﬁaTﬂ?ia"L@Tﬁ'wmmsaﬁ'@luN%'dé’onmﬂﬁﬂuw'ﬁmﬁmsﬁﬁ
wanzaNdanIuNMaAsEad wu Wuwiuds higaanutuadimeiy uaziieanuazain
Tum iUl udw TagaTn1Iwea fﬂ:L‘fluﬂmﬁ:umig}@ﬂmu%ummﬁmmzﬁﬂﬁuﬁa 2
a .® . ® ¢ a a ' A
Tiafa Aerosil Laz Avicel. PH101 @vaziduadldluaamarwluin 7 uaz 32% ww e
o % v % a o 6 o [ d' a v A 4‘ A‘p v &
Sy LLaaaaLﬂm@aﬂmmwawa@nmsmmnmsaﬂ@lmhwLmﬂu"l,@wu‘n wazLia19n9 1w

NANYITANE 1 LAan

8. MIANENAMNAIAIVDINAAN WNAINRITRAA LUETI
o A a o eV o o Aa o a & ' ' & A
AALRANNAAAIUNT LANTD 7 ARANHIAA 1TWHITIH NUsaaMNUTWIRAINALLD
A‘V U o Q/ =) e Af | U
19791 1 1@an handnEIniaNaIa) LLa:mqmaawa@nmwT waznd M duansan
A o o A o ¢ o < Ao oA o = A A o o
panTLaTh laginRan mrvadgsana lupTInaatdanua liaulunsuwstlaain waqiinly

AmInasasndea b
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8.1 ﬂ’]i%’lﬂ%mmmié’lﬁfy quercetin
mimﬂ‘%mmmiﬁnﬁryluwamﬁ'msﬁﬁnﬂmsaﬁainﬂ%’w:ﬁwmsmaaa 2 35msAe
1. ﬁnwﬁmﬁmm’vl,ﬂmum'mﬁ”augaﬂﬁ:mm 100 °C 1Juwaan 3, 5 uaz 10 Wil ey
f10u
2. ﬁﬂ"LﬂLﬁuvlﬂuanmﬁﬁﬁaqm%f 45, 60 uaz 70 °C uaianauBusuRng 75%
1uiaan 15, 30, 45, 60, 75, 90, 105 Laz 120 1% AUR1AU
dndegnefiuwuuIumslute 1 uaz 2 WANTAMLINN IWENIFIATY Quercetin 7

o & o

ﬁagiwﬁmmmmmﬂ@lm%'a autan 8.1.1 — 8.1.4

8.1.1 M3L@383 Reference Standard Stock Solution 84 quercetin
1. TIENINAIFIUEN989 quercetin 3.0 mg. amagﬂﬁaam}uﬂﬂu volumetric
flask B9 10 ml.

2. 160 uazdIud3unasaie methanol (AANNLTNTH 0.3 mg/ml)

8.1.2 NM3L@383 Reference Standard Solution
1. Thie Reference Standard Stock Solution 31078 8.1.1 ¥ 1.0, 0.5, 0.25,
0.125, 0.1 e 0.05 ml. 8414 volumetric flask 1@ 10 ml.
2. 168 uazdSudSunasals methanol (azldanadiad 0.03, 0.015, 0.0075,
0.00325, 0.003 L&z 0.0015 mg/ml aNSI1AL)

8.1.3 Mm3aSun Sample Solution NHAASMFR ldanasanaluNSIiaaEan’le
Annta 7 I@Uﬁjuﬁaamamﬁﬁmimaaa (¥ 3 61??) Gait
1. %omsaﬁ'@slmﬁl'aashagﬂ@i”amajuﬂ’m’] 200 mg. laasluulanunanama
125 ml.
L@3 methanol 20 ml. LLR:‘L;:’mé"u 20 ml. #1111 sonicated tutian 5 wfi
Wi conc. HCI a9y 4.0 mi. wndslignin il reflux tlwnan 1 72las

Asl A aunainagnsnle anuadlu volumetric flask ¥11a 50.0 mi.

2

LGN wazlTudsanasliasuals methanol
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8.1.4 NMIAARIINTAYLTLATAI HPLC

[

aﬂmmzmmﬁ’]gf HPLC system lagla Chromatographic condition a9t

HPLC Column . Apollo C-18 4.6mm x 150mm, 5 micron
Mobile Phase : MeOH - 0.1% aq. phosphoric acid (50:50)
Flow Rate : 1.2 mi/min

Detection 1 255 nm

Injection Volume : 10 pl

Temperature : ambient

e & o Ao o a2 o o .
Uwiin chromatogram ¥#enf13ala ldwrmwSunms3d1A Quercetin o

A 9 uFhIEIWIMMANNAIG Uaza1yaIRRan i INa LUK

‘{ I v a o = a L Qs QI/
8.2 nagaugnslwmaduansdueandiatulasit DPPH vadndanusiansana lurT
8.2.1. L@]‘%wmm:mﬂmmgm Reference Standard Stock Solution W83 DPPH
1. TIFNINIAIZIUEN9849 quercetin 2.0 mg. amagﬂﬁaotmuﬂﬂu volumetric

flask w16 100.0 ml.

2. 16y wazdTudSuNasee methanol (AT 2 Lg./ml.)

8.2.2 M3.@383 Reference Standard Solution U89 DPPH
1. Thia Reference Standard Stock Solution 31nTa 8.1 W1 1.0, 0.8, 0.6, 0.4,
0.2, 0.1 kaz 0.05 ml.

2. 168 wardSuLsuasens methanol lasu 2.0 ml. @glaanuidudu 1.0,

0.8,0.6,0.4, 0.2, 0.1 uaz 0.05 LUg./ml. AINE1AL)

8.2.3 MILAILY Sample Stock Solution
1. TasIanalunIInin 200.0 mg. adigneaswsiugiadlu volumetric flask
AUIa 100.0 ml.

2. 1@y wazdudIuNaIee methanol (ANXLINTH 2000 Lig./ml.)
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