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Determination of total phenolic, total flavonoid contents and free radical scavenging

activity of bishop’s castle rose tea for development of health supplement tea
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ﬂ?mmmm%‘wummqummeﬂummﬁmmigm ﬂ?mmﬁw%mx (a,) waz pH WL 0.322-0.374 UAL 7.2-7.5 MNAAL UsrAvannlu
madueyyad assres e LiTaLTieugnmyi 90 °C AL iRaAR 2,2-diphenyk1-1-picryihydrazyl (DPPH) SLﬁ’qm%(ﬁmm;;y‘@Em:qq
ﬁqmmmﬁ'ﬁ IC,, winriu 228.79 pg/mL iﬂm@mﬁqmﬁgﬁ 80°C (251.13 pg/mL) and 100 °C (260.25 pg/mL) AuAL LFaNuansiuadansu
\l871AILVEEAE Folin-Ciocalteu ﬁmmﬂﬁqmﬁmmﬁa 90°C (29.46 + 0.21 mg GE/100 mL) ez Funnmanauemuianun
WinfTU 595.02 £ 0.59 mg QE/100 g Awmziastlsznaumaeinne s udalrsninana-unagninawss (GC-MS) wuanslsznew 16 iin
LL@:ﬁI‘NL@Q@Mﬁﬂ 5atinRe methyl beta-D-glucopyranoside (30.33%), heptanoic acid 6-oxo- (10.53%), phenylethyl alcohol (9.03%) ke
2,3-dihydro-3,5-dihydroxy-6-methyl-4h-pyran-4-one (7.12%) 1/1mmuma‘ﬂ@ﬁumqﬂaxmwﬁuﬁmﬂﬂqmﬁmmuuﬁqﬁaquﬁ 90 °C 1o¥
AEMLLANTRLE N A NAL ANEndelinsnA Lmzmﬁmm‘ﬁmﬂmummﬁq AWINAL7.4+0.6,7.4+0.1,8.1 +0.2 Uaz 8.0+ 0.1 MNAIAL
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Abstract

This research aims to analyze the physicochemical properties, antioxidant activity and total phenolic flavonoid compounds of
bishop's castle rose tea which was dried under the hot air oven method at the temperature of 80, 90 and 100°C, respectively. The
results showed that, the moisture content was in agreement of the standard limit, the a, and pH values were in the range of
0.322-0.374 and 7.2-7.5, respectively. The highest antioxidant activity at IC; value of 228.79 pg/mL using DPPH free radical scavenging
method was demonstrated by bishop's castle rose tea drying under the temperature of 90°C followed by 80°C (251.13 ug/mL)
and 100 °C (260.25 pg/mL), respectively. Total phenolic content was also assessed based on the Folin-Ciocalteu method. The results
illustrated that total phenolic content of drying under the temperature of 90°C was the highest (29.46 + 0.21 mg GE/100 mL). The
flavonoid content was 595.02 + 0.59 mg QE/100 g and further investigated the chemical compositions using gas chromatography-mass
spectrometry (GC-MS). The sixteen compounds were characterized and only five molecules were indicated as major components
including methy! beta-D-glucopyranoside (30.33%), heptanoic acid 6-oxo- (10.53%), phenylethyl alcohol (9.03%) and 2,3-dihydro-3,5-
dihydroxy-6-methyl-4H-pyran-4-one (7.12%). Sensory evaluation of bishop's castle rose tea drying under the temperature of 90°C in
terms of color, smell, flavor, after taste and overall liking were 7.4 + 0.6, 7.4 £ 0.1, 8.1 £ 0.2 and 8.0 + 0.1, respectively.
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(Boskabad, et al., 2011) nuanudaniunuaiuiainaulaeuieein aaasu (David Austin) BRIH A.A.
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nuauvisaesasie nuaruinell AaiAn (Bishop's Castle) ANBIULABNATNYUBNLINNAU old rose m\wg'uﬁa
wasnandruniunasasenuainaunen dandgnlulecny wigauinldnlinenan dnismwizilgnlu
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PIALARAIEAINaTANLRTIaLeAN g AN BELSUT o ULATISE Staphylococcus aureus TLEIUNNIELEY

Winiu 19.83+0.29 mm uazdiAiAnduduagauesansainnainsndudutianuaiiEe (MIC) wazAy

N al

L‘II%J‘I]‘HL‘]’Y&mﬂ]@ﬂ@’)?@ﬂmﬂ@’ﬂ“”li‘ﬂ?ﬁL°H’E]LL‘LIﬂ'V]L 78 (MBC) Wwinfy 0.59 pMg/mL waldiuiesaimaainng Lﬂf;lx‘i

=2

(Fsnand waznsasnigyail, 2560) HeuddsAnEINIIngIaInaennuaLdTauazaLas viniuislaeld
ac U £% v = o £ o a s Adl £ ac a o
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Y a ] ' o a Y v d‘ 4 % dl o o o v
’Q’Tﬂﬂ;I“J_Ii‘IﬂﬁiuLLﬁlﬂm’NﬂuW’N@ﬂ[5] N9 LLIIA2LATANA LT ULILANTAUN 70 °C Usendanassuiasldioan

Tunnavinuiailas (33us7 uazAME, 2560) ULarinzialstsznauiuedn uasnalauetMsunauaza B

AYNARATETINMALNDTY ATYTU 1ALAY UANANWLITLENNES (ABNT UaTATUE, 2562)

o o
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ﬁm@ﬂmmﬁ@ﬁmmLflw-ﬁ'm?{mwiwwixmmmuu”lm (Herbal tea) flupfausnieazdaasuiennu
azpanlunsin nsiusne uazilunisadeyaarliunnuaruiged araiAa Bnmanite Tginnuany
Trat) ANALAR N1BLUIAS ﬁfqmuqﬁ 80 °C, 90 °C uaz 100 °C mnﬁuﬂwmmmlwﬁmLﬁlﬂmmw uazinTn

natudael AraandnazinuantAnisnwuazsa Wy 1unnaudugeaine (%do) Usunnn
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1. NIFFENUATL
= = o e a > = ° Lo o lo o o

nuauildlunisdneaneiusiaed mada Tanianaaunlgnlusuauian aneuldudandn
d@engne daiunistgninaldusinanialuainzen daasanisldansai
2. NIAUURNALABNNUATLAYLLATENELANSEY (Hot air oven) (J5Us3 uazAnL, 2560)

ihnaupannuatudsell maAaNdemiinglatiieas 200 g uazAalunsznziauilunan 5wl
° = ¥ . Y A v v a
yinnisuanaannuatuiiunanlssinn 10 Wi anduildaumaeseseuuisuuuanfaungumugi 80
°C, 90 °C uaz 100 °C fluan 1 dalue uazdanaunannuauuia
3. NMIREUITINUATL (39 N0 uaz Vit 2560)

dl a < % o . % : < % dl . v % o Vv

Weaunauaannuatuidiaudain ldulmduguan o deesesifuainisuis udaiiniualy
AZIBEIN FOUETUATUNIITUIA 2.36 mm (sieve No. 8) uazINILFIq EadtianszawFunn 1 g Talnge

ngiezaslatingalnin dmnuatunussqlugewtianseauliavdnaiunelannaulisininfesay 10
Pgrunni 80 °C wu 15 Wi
4. NIANANUATL
o o P = [y o v Py A - . o ¥ o o
UnAUNUAILTILAAZIBE ALAdNNATATEUALELATRITENTAR (Soxhlet extraction) taeldiinLdlusiayin
azangiiungn 3 4alue antuiunssmesiainazaaliuiedasiaTassvivagoyynIALLLNLY (Rotary

a

evaporator) lansaftanuanuuiaudau lidainminuaziivlingungil 2 + 4 °C

a

5. NTLFTLNUTEN

a

v %o 2 Y Y A P

ANLUNTAUNGUUNR 100 °C Antiumiin §au 100 mL a4luiae a1 NATeEanITAIHLIINTINUAL

AUWAS 1 989 UTUIW 2 WA 12819997 10 AT N7 1 BT ITeNFaat 19U TgIuTUNNITATIEHANLTANIY

wikaznanann lnedaes liingnifiune unaznsaesmanssanensas Whatman wes 1 wiusaesnesingni
. s o -

anauad luIIAAT NN 2 + 4 °C

6. NMIAITHANTAN WAL INVITINUAIL (A31N30] WAy Jiatiel, 2560)

6.1 UNIINUAILNU9Y luEeE0NTzABNNIUNT9L 80 °C, 90 °C WAY 100 °C WIBLATIZIIN
UFNDIANTUGATINY (%db) TAANUNBATE (a,) AIRLATESENE Aqua Lab wazin@AsaeLATed Hunter Lab
wazgeuAn AE*

. ¥ 4 . v d

6.2 YN TINUANLNETENNNTARAT pH ARELATES pH meter
7. nsvntsunaunantausaviarng (Jia et al., 1999)

AsaazdUTuNanTauessine 1993 aluminium chloride colorimetric Lm?ﬂumimmiml,ma%
fiunmNdndu 0.5, 20, 50, 100 ppm TilnansararaninsgruasedunaNdndusing 7 0.5 mL 14l
NARANANBILAN 95% LafiauaanagealInams (1.5 mL) &19aa78 10% @x@ﬁﬁmmﬂm’(m mL)
A19axa"t 1 M unadaney@nalunn (0.1 mL) uazuIngl (2.8 mL) antutnnguunvesdunad 30

oo " 4 4 o A y an o
W dAINITANALLAIAINE19AaY 430 nm A ldllafensnNIRsgIuANe L YinnImaaes
Lﬂj'w,ﬁmrTumimmyumfm%ﬁuimmwﬂLﬂmﬁwmumuﬁmﬂ ANELAA (0.5 mL) A niutnuanlaainnig

nageuatsaia llnFeuiiauiunsruinsgueediu e Aunmiunnuasedfiusan Tnasaeunaly

W28 mg QE/ 100 mL 1NN13NAREY 3 41

405




v
o

nstsegaRanisssAuTf annanansamnatulat s auanagassunil AN 5

8. MewnzviBunasnsssneuTiueanianun (Singleton, 1999)

asananmanL LLmﬁﬂmqumuﬁmﬂ AR NI MAnsUsTne e BN avnAdat
mAilA Folin-Ciocalteu method ImﬂmiﬂLﬂmmmﬁmqumuﬁmﬂmﬁuﬂ’u 500 pg/mL LAZFRE91N T
muauiitey aada Usunn 1 mL laasluaan@an udatlinansazane Folin-Ciocalteu (10% viv) uasiidn’l

A

Tuapdan 5 mL weuarAanialy 3 win luhlafguuunives winansavaralamauaifusiun (4 mL, 75

% ' 1
k% =

pug/mL) waxliidniu udasanisld 30 wn lundiangnmninesinundnAINIIAANALLASTIANNENIAAY 765

q

' v
o

nm ¥1AIN13ANALLAN LA I Aus L Frasue Anienualudte tialTa ey s ns g uLe
ANTALANUNTALNAAN %rgmﬁuﬁuﬁmj §sil 20, 40, 80, 120, 160 UAZ 200 ug/mL IagnAINITAANALLAS
m@qm’]qumuﬁm@ﬂﬁiﬁlﬂﬁ’]uqmmﬂ?ﬁmmmiﬂi:n@ﬁ\lu@ﬁﬂ‘l:mLmuﬂ'ﬂumumi y = Ax + B #il&annns
mmﬁmmmLmaﬁﬂﬁ’mhﬁiﬁmﬁf]uqmlumifm mg GAE/100 mL NNN13NAaas 3 i
9. m?'wmmqu‘ﬁrﬁm@w@%mgﬁqﬁ% DPPH (Nuengchamnong et al., 2009)

‘Gmm:ﬁqw‘éﬁm@%@@m: #neiid DPPH assay ImﬂmiﬂLﬂmmmﬁmﬂmqumuﬁmﬂﬁmmL°i’1’u°ﬂ’u
250, 125, 62.5, 31.25 LAY 15.63 ppm Lmzﬁq@ﬂwﬁwmumuﬁmﬂ 1 mL adluvaeanAans aNnLuLRy
#198xane DPPH (0.2 mL, 0.2 mM) il ansazans g fusene i luiitntszunn 30 widt dnlddasinas
pANAULATIAINENIAAY 517 nm Fasipies UV spectrophotometer #1n1maaes 3 9 WANNIHANAL
w1t mﬁmqmé’@ﬂ@:maﬁugﬂfa%@%m: (% DPPH radical scavenging activity) 1fgiufiuanssnue A
f4ITNIMTgIU BHT LLmﬁfmqmmﬁfmfmﬁug\m%‘@%mﬂﬁ 50% (Half maximal inhibition concentration,
IC,,) 1@98138inTInuaLiTeL AaLAN
10. nseaniuresisinasesinuaiuiited Aada (auna wazilasn, 2559)

irrnuatudget] Aada Weauuiangamni 80 °C, 90 °C uaz 100 °C unaetn ludnsndan 1

= a

199 FRUFannmnuauited aada 1 g : uhfaunguuguifen 100 mL antuneAgaLN1TEaNTUNIg
dszamdnialuiudnenizaesine wu §ungn ndw anngula 9698 wazpougeulagsan Aaedanisly
AZUUUAIINTAL 9 FAL (9-Point Hedonic Scale) Taaldinaaauaiuau 20 AW sausandaya JLAITRIA

NNADH MANTREAZLALANDAS

NANISANE

1. AENTANNNEANIBITINUALTTeY AELAS

'
a

TINUANLNLIIY UEBUBANITABANIUNTEL 80 °C, 90 °C UAY 100 °C HUEFNWAMNTY (%dD)

b

o o

agflutag 7.23-8.41 Teag lunasiuinsguinivuszesdirinauensuazen Aedlannntuliinuiesas 10

2931MIN ANLBNNNEATY (a,) TasnuaudTelanaAa auuiangnmni 80 °C, 90 °C uaT 100 °C Lad

' oY

a a

agi¥1 0.374, 0.326 UAT 0.322 pueFLNaauulasand (AE*)@:Lﬁu%umﬁuqmmﬁﬁLwaﬁu WUINAN1S
LﬂgﬂuLLﬂ@Qma‘ﬁﬂuLLﬁ\‘i'QMMQfI 100 °C ﬁmqaqmmmmﬁ‘qmmﬁ 90°C uax 80°C WAnaiAtuutlas
AN 42.75, 41.28 uAY 33.42 ANAAL Lﬁ@ﬁwmumuﬁmﬂmmﬁ@ fisiunseuwis 80, 90 uaz 100
°C 1119 lWERIFIUTINUAIL 1 g sieLSsnnuinden 100 mL wusnWien pH unanawiniy 7.2, 7.4 uay

7.5 AMNANFL (AN9799) 1)
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a

A15199 1 AruantiEn e weessnuatudsell maAa wWesuuisngnmni 80 °C, 90 °C uaz 100 °C

al

AN NDUANTDL = IS
|07 ANTUGATINE . pH
X a, Aa (AE*) y
(*C) (% db) TBIUNTINNAL
80 8.41 0.374 33.42 7.2
<) 7.42 0.326 41.28 7.4
100 7.23 0.322 42.75 75

a I = a a a
2. MamszvifsinaueanaestInauived AaAa
Apseiliunaiueanmqewmaila Folin-Ciocalteu method Tasldnsaunaan (Gallic acid) Wuans
AT Naaadind 20, 40, 80, 120, 160 WAL 200 pg/mL AMNVUTAAINIIAANRUUAINANLNIARY 765
[ Z’/ ?:I o 1 =l dl £ £ 1 v ¥
nm YIN1sNRaeisuNg 3 91 iANsganauasANdndusing o ldafansminnsgau Idaunisdunss

WINAL y = 0.0127x + 0.1698 (R? = 0.9946) AILAAI NN 1

35

ANITAANAULAIAINENIAR’U 765 nm

1.5 -t
o y =0.0127x + 0.1698

1 R?*=0.9946

Oru
(%]

: -I J
Te
.
-

.

0 50 100 150 200 250
ANIINTUTBINTAUNAAN (ug/mL)

AW 1 anmmgmmmmimmgmmmLm@anmmmfm?{u 765 nm
nmasaaguisaiuaisinagunsaunadndreiu aaudsunimeaseuidussaianmaiy
ge1 AaLAa fiuntseuguunil 100 ° anaiaieudaeis Soxhlet Ineldindusarinazane Wunan 3
Falus uazrhlfuiedasiriesss manuugayy Ak s i siiunuansssne uituedne
TnaunuA TwanndunTe981TaZANUNIAZIUNTAUNGAN y = 0.0127x + 0.1698 wudnilearadas
Soxhlet 1ﬁﬂ?uﬁmaﬁ?ﬂazn@u?4u@Enmumnﬁa;mwhﬁ“u 106.6420.42 mg GE/ g dry weight Faduansania

manuited Aada Afunuanstsyneuuednsanngaanzunnisiunusinameguninaslawmundy
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1
a a

guaFNgN N Inginmatuitey Araka NvinuiesasATaseLLRILLLaNfauNguMn R 80 °C, 90 °C uaz

100 °C uarunazRaauaatnliussqaaatianszae 1 g W ltdnurFeu 100 mL wudnhanuanuised

a

ANALAR MNIUNNIVUTITRUUNH 80 °C uax 90 °C Hifunuansdsznauuaanaan winiy 28.91+0.52

al

WAY 29.4620.21 mg GE/100 mL A Na1auldwAnFA19iWni1eadia (p < 0.05) snuaruited AawAa AN

o o

NM99UR 100 °C TfFunnMue@naanyiniy 13+0.26 mg GE/100 mL agneldagnAtyn1eadna (p < 0.05)

v '
v o a

a o Y v dl 4 ¥ ° ¥ = a dl
PNUUNITIANNG UNNNILULINAVELATAIDLILUN wuLaNFa U WTuN AN TUsena UL ANTINARAY L1A9AIN

1
aa

ansszneuuadniianisaaesnlugun)ings (e1999 2)

a

a

A15199 2 HansIilinuanssnatueansansasmnuauitel AaiAa Nauula o goanni

a

80 °C, 90 °C uaz 100 °C

a [
fUNNNANTEU (°C)
NANITNARE

80 90 100

T
o

1Funnua13tsenauue anianue 28.91+0.52° 20.46+0.21°  22.13+0.26°

(mg GE/ 100 mL)

g - Snssnuansetuluusazpe NI AMLANFNsTRe il ATy 9adia (p < 0.05)

3. AATTLTIN AN IR U AR ATE

nafAnisraninnlunissnuauyasasyaessaisanianuauigel AaAs LaAINaN1INARDATY
\wWedldusinnadueyadass DPPH (% Radical Scavenging) {ina1nn1svinlizensenineansazaie DPPH
ushAa nuansaianuatuised A4LAa Tmﬁffmﬂw@,mﬂ?ﬁu%qmﬂmﬂﬁu 517 nm dudurnAruenapaud
ansavany DPPH  panaulagagn i mmr’fm‘ﬁﬁfauﬂ’ﬁLﬂumﬂiﬁ’fmﬂwﬂaﬁmmﬁuaLﬁﬂmau@’m
198288 DPPH HuaviliAinisganauiasfinanuenapdu 517 nm anas aniusunesidud
ANATNITO MINTFNUEULABATE LmzﬁmqmmwLﬁu‘ﬁuﬁ@ﬂqmﬁmmamﬁu&mw@%mﬂﬁ 50 tlafidus
(I, ansaranuaudaat prmAa leainfaudasiies Soxhlet IilssAnaninduayyadass 18 50
wWadldus (IC,,) Wiy 70.48 pg/mL Lﬁ;@Li_l‘?‘ﬂuL‘ﬁﬂuﬁumiﬁmﬂ%@%mxmmﬂﬂu BHT A1 IC,, Winfiu
22.34 pg/mL ﬂizam“ﬁmwmiﬁmﬂa%ﬁmwmﬁwmumuﬁmﬂ AALAR AHUNNTRLUT 0 faUNNN 80
°C, 90 °C WAz 100 °C wanseiuetailudAtyn19ada (p < 0.05) Inalddnadauainuarudaell Aa

a

a1 g luinfau 100 mL wudn gnuarudsel araiAs Adiunisauuis oy quugil 90 °C Wifeaaznis

v
o o a

fludlioyyadasy DPPH unfiga (42.59+0.14) wansAn IC,, Winiu 228.79 ug/mL saeasuiiuginuaiy
d1a1l A1aLAs NeuN19aULAS 80 °C war 100 °C a1 IC, windu 251.13 pg/mL waz 260.25 pg/ml

o o 4
FNNATAL (BINT99 3)



v
o

nstszagadnIssiuTnR sndngaamnatuladTaanagassuni A 5

ANS99 3 gVBFueyyadaszIesTInUaLTTedAaAa NeLuie tu goinai 80 °C, 90 °C uaz 100 °C

AUUNHNNINIUIS IC,,
% DPPH Radical scavenging
(°C) (ug/mL)
80 34.62+0.53° 251.13
90 42 59+0.14° 228.79
100 29.71+0.56° 260.25

UNNEINB © ﬁﬂm’ﬁLuﬂﬂﬁiNrTuluLLﬁimm@ﬁuﬂLﬁmﬁuﬁmwLLmnﬁiNrTuﬂﬂ'Nﬁﬁmﬁﬁﬂ”ﬁymmaﬁ (p < 0.05)

4. ﬂ?mm%lm‘lhu@ﬂm’%wummmqmmuﬁ‘mﬂ AGLAR

3Lﬂmxﬁﬂ?mmvxlm‘hu@ﬂm’%wmmwmumuﬁmﬂ ANELAD ﬁ@u@qm‘wqﬁ 90 °C Tnads
Aluminium chloride colorimetry Tmﬂﬁmﬁﬁwﬂumammﬁgmmnﬁuﬁwmmi’wnmwmrﬂﬂwmmﬁﬁwﬁ
AN NT WA *] (0.5, 20, 50, 100 ppm) rﬁ”‘ummfr@mﬂﬁuumﬁmmmfm?ﬁu 430 nm Muan1meaaed A
uanslunmd 2 e minnsgune fiuLARsaNN19dUATY y = 0.00398x + 0.01307 ( R? = 0.99931) 1
nsmeaesuReaiua1sNInsgwAtediulneldanuaiuitel mada uazAwinniu e Taue el
%qwumiummﬁmmqumuﬁ‘mﬂ prda InefFauiauiunsvuinsguzensediulumioe mg QE

/100 g WaneaadTunuansdsznaunalaueasanyianun winiu 595.02 £0.59 mg QE /100 g

0.45
04 .

ANNIAANAULENTIAINENIARY 430

0.35 o’
03 _-'.

EO.ZS o+
0.2 ot y =0.004x + 0.0131

0.15 Rz = 0.9993

0.05 | g.o

0 20 40 60 80 100 120

. = e
ANIEINTULABT AU (ppm)

MW 2 NIINNIATFIUTBIAN AR TITUTIAIINE1IARY 430 nm

5. agAlsznaumaARivessnuanuivet AraiAa

a (%

nansaeTviasAlszneuaiaesinuanudtet] Amaha Nauanmgil 90 © Aosdsufialasuning
na - unaanlninawes (GOMS) tneldiasasuiatasuninne W uwaslninsimes fu GC/MS TG8050
fi¥a Shimadzu IaaldAaduil capillary column 4iia DB-5MS au1AAMNENT 30.0 WAT LAUHIUANENANS

0.25 lulATims Anumunrealan 0.25 Nadwns 1981aeN (He) 10U carrier gas ARa8ms1 3.0 N4./U1%
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UszsnanaaanuiiualauariFunaesasndl (113799 4) I8EEAIAUATNIIAINANIYNTZaANAN
v . . - ) a A o % [ P A o
AaaNY (retention time) wWuedAlsznauniIaAl16e 18ia Nanwunlaiuldinanluniseasuntiuaadanilly
191981 17.855 14 32.575 wai Inensufauiiiay library §1udaya NIST/EPA/NIH Mass Spectral Library
2014 uanlszananaaandutiareId A luazFunresasrtlsznauusasnaA1uans laanfui lana

d & v co Y o e . -
(peak area) TUUIATDINUNUATAINGITEY peak AxANNUSALLTNIDIR98191U TR FaeaAuaINaTT
AN9YNTLABNAINABANL (retention time) WLFNANTANLNINTGARS methyl beta-D-Glucopyranoside tngd
wafidusnun s peak winiu 30.33 AN Heptanoic acid, 6-oxo-, Phenylethyl Alcohol Wa 2,3-dihydro-
3,5-dihydroxy-6-methyl-4H-pyran-4-one  HilaFdumnun s peak windu 10.53, 9.03 uay 7.12 AINAIAU

=
LATANTRY )

A919% 4 uamsassenauinulugnuaruitel) Aaidas

. .  Retention A

AL
. time ansisenay gnaluiana  Twana  %Area
" (min)
1 17.855 Thymine CHN,O, 12611 2.51
2 20.290 Phenylethyl Alcohol CgH,,0 12216 9.03
3 21.860 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4- C,H,0, 14412 712

one mehyl mmmmethyl-
4 24.220 Hexane, 2-bromo- CH,,Br 165.07  1.57
5 24.685 5-Hydroxymethylfurfural CeHgO, 126.11  0.74
6 25.130 3-Acetoxy-3-hydroxypropionic acid methyl ester CsH,,O 162.14  3.53
7 25.570 Geraniol C,oH:50 154.25 0.70
8 26.000 Heptanoic acid, 6-oxo- C,H,,0, 14416 10.53
9 27.460 Pentanoic acid, propyl ester CgH, 60, 14421  1.46
10 27.765 2,6-Octadienoic acid, 3,7-dimethyl-, (E)- C,,H;50, 182.25 0.43
11 28.000 4-Decanol C,,H,,0 158.28 1.19
12 28.560 1,2,3-Benzenetriol C,HO, 126.11  3.51
13 29.315 1,3-Propanediol, 2-(hydroxymethyl)-2-nitro- C,H,NO, 15111 572
14 31.780 methyl beta-D-Glucopyranoside C,H,,Oq 194.18  30.33
15 32.320 1,2,3,5-Cyclohexanetetrol C,H,,0, 148.15 6.68
(1.alpha.,2.beta.,3.alpha.,5.beta.)-

16 32.575 Ethyl .alpha.-d-glucopyranoside CgH, O 208.20 6.87

6. MageuLszamdnda n1suenfuresUaLiTel ANELAE
nanagaunelszamdndaresnansineimnuaiuise AaiAa Neuuis o gouma 80 °C 90 °C

waz 100 °C Taewsesinanlugnandon 1 g ludnfeu 100 mL annnimageunelssamdudalaeds


https://pubchem.ncbi.nlm.nih.gov/search/#collection=compounds&query_type=mf&query=C10H22O&sort=mw&sort_dir=asc
https://pubchem.ncbi.nlm.nih.gov/search/#collection=compounds&query_type=mf&query=C6H12O4&sort=mw&sort_dir=asc
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o
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Hedonic scale (9 Azuuw) MEMAgauauan 20 Au IWazuuuANTeuanEzlsINg & Avngula nau

ANeNdalunINau uazA Nt uTAsIN WudIATLUBANT UTALLRATBNTINUAN LB LTI NY U

v o

90 °C wn¥gA (7.7) AuanEnizlsng AuazadngeuingINIesTINIaILe LU g Ui 80 uax 90 °C

'
=< o o

Wazuuulliunnseiuneadsa Tannndreuuiananmgil 100 °C atedtiudAny (p < 0.05) AuAINg

o

a ' [

la wazanuendelunisnaunudInseLwing M sing - uanssiuetlted1An ATLULANTEL

q a

' '
= 1 = ° o =

NAUTNUALLNEAUUN Db 0NN 90 °C 8NNgA et 1Aty (p < 0.05) (19797 5)

q

A9 5 ANATULLANTELLRAL TR INUATLTTeY AALAR eLwiigunai 80 °C, 90 °C uaz 100 °C

411

. ALLUUANNNTALILDAS
QMMQN ; ACLUUAINNTAL
- . 2 ANHENNNE AINNITAL A
(°C) Gl AN YU L4 nay u TnelLaqe
Tun9naL TasTaN

80 6.8+0.2° 7.8+0.2° 6.6+0.2° 7.640.1° 7.940.2° 7.3

90 7.4+0.6° 7.5+0.0° 7.4+0.1° 8.1+0.2° 8.0+0.1° 7.7

100 6.5+0.2° 7.020.0° 6.940.1" 7.120.0° 7.520.1° 7.0

*waneing : SnesiuansneiuluusarredliRaaiuidianuuanseiuatneflidadAoynieada (p < 0.05)

Nissua
Sy
3

TUBY
v

D

a [ = a a a a P [
NN9ALATITUL TN UA TN UB AN AN @ﬂ@ﬁ‘:ﬁﬂ@\iqﬂ@’]'ﬂ‘u‘ﬁ@ﬂ ANGLAR INAWR UL LT

dingann TnaEusuinnsaianuaiuitey AaiAa AaeATas Soxhlet wulFunuaslsznauiluadnaas
g9 Wil 106.64+0.42 mg GE/g el fFauieuiuiaaiingiig o ANT1ENIURNAN1TI4E (40195 LaTANLE,
2563) i ABNMABNTIINY NUATUAIWAeIwazAandydu HilFNina1sdsznauiuedn winiu 24.20 mg

¥ v 1

GE/g, 20.90 mg GE/g uaz 11.60 mg GE/g snua1su anuan1sidsdnesiunudinannuaruizer paias
HFnnuansdszneuiiuednsanninndn uaslinndsuenyadassnga We 1C,, Wil 70.48 ug/mL GafiAn
IndlAsaiuanssiuayadase BHT (22.34 pg/ml) Asuasimunuaudsel) maida Wusigeayulnsiie
AUNN wazAnEaNtAn e nsestnuatuitey AaiAa NeufatATesaLaNTauTIguUnH 80 °C, 90
LA oy = , - A o o o
°C waz 100 °C NudHLBNIANNTUSBEAT 7.23-8.41 TeaglNUeIAIg AN MUATeI411TNIUEIWNT
A = d!/ 1a ¥ aOI o Yo aOI a dl 1 ]
wazen Ae daonnduldiiudessy 10 aeeudmin Wesunningass (a,) waneglugag 0.322-0.374
dl =3 o v dl % a 1 1 ‘ﬁl 1 ¥
\asainamsanssafininen ldunungaseciian a, aglugos 0.2-0.4 Tadurraruimuniuggaees
wuaFeaiwalesliaunmnasoiuinlanen a, 0.25 uardnsnianngaaesljiseteendinduliainisn
wstyAuTnlanen a, 0.40 (ABNs uazAnE, 2562) AMNISLLAEULLAIANBALANNTUAT N UM RTANN UG AN
nsilasuulaapn@neuuiegungil 100 °C HA4egA9eIaININguuni 90 °C uaz 80 °C Ang
dl a1 e P
waenulasdvingy 42.75, 41.28 way 33.42 AINAIAL
wnanuatudzet] AaAaneuuiegumn 80 °C, 90 °C wax 100 °C Iffunnsaiingy 1 g 191w
v o 1 ?7’ 1 v 1 1 a I = a :’/
a1 100 mL daAn pH aavthmwudndunansliien pH aglutdas 7.2-7.5 nssiffunniuednsansisnnn

S = y S oy N A 4 N A 2 a
wm%mquqmuqumi@uLLWNm@m'lml?mmﬂuﬂmmmmmLu@\wmmaﬂnnwﬂumnmwummmmi
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nstsegaRanisssAuTf annanansamnatulat s auanagassunil AN 5

'
% a

ARNYAD NITNATALWIITINUAILNGUUNA 80 °C uar 90 °C Afunuassznauua@nsaungeuazls

waninaruee et d1 ATy Naia (p < 0.05)uazileauTNUaILNIgUNN 90 °C HonBnissituayyadass

al
|

A

g9 Wien 1IC,, winfiu 228.79 pg/mL Waulauinauiuaisen ldaiingu WilszAnsnnsueyysdass
NN TU LAZUALAY (IFNT UATARLE, 2562)

naaaUNTEaNiuNNLsramdntasessnuaIunauuie o gauund 80 °C, 90 °C uaz 100 °C

ARERD IRATIULAINTAL 9 AU (9-point Hedonic scale) Uszidiuaanuiewalaniinasaungnlae 14y

NAFBLAIUIU 20 AU TRziuANTaLANEMELINg & na ANendelunIInal wazANTeLne s

: y o - Y N v o o

WudgnuaIUeLwisguMni 90 °C WazuuuangaulaaedunINRgamaty 7.7 Audnmzilaing &

wazANteUTAg NN INMATLLINAgnMARA 80 uay 90 °C liazuuuliuansnaiunisata deunnan

q al

auuienguun 100 °C atneldad 1Aty (p < 0.05) Aumndula uazanaindralunisnaunudnig

q a o

12 ' '

ALWNGUMNNAN 7 uaNFNALetRTEA1ATY AZWUBAMNTELNAY UATAZIULAMNTEL AL RL 12T

'
a

mauiitey Aads Weaungamni 90 °C Tazuuuninige asihundnaziliunamanloues s

q a

¥

e nuanudred Aawaa WidTuiuansdsenauna lauesdsaniannm winfiy 595+0.59 mg QE/100g

Anmagrlsznaun1aailsedsuialnun innsW-uragdlalnsivis (GC/MS) wudwﬁmaﬂizﬂ@ﬁlu@ﬁnﬁzﬂq
faarilsznatiaTiaun 16 10 ﬁmi‘ﬁwumn%m A8 methyl beta-D-Glucopyranoside , Heptanoic acid,
6-oxo-, Phenylethyl Alcohol Wag 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one ANNANAL %Qﬁ
mﬁ’ﬂ?zﬂfaumﬁﬁmﬂﬁmﬁwﬂuqumumm (Rosa damascene) WUA19 2-Furancarboxaldehyde Tu
ﬂ?‘mmﬁmnﬁqmmxma‘ Benzeneethanol, 1,2,3-Benzenetriol, Heptacosane, Heneicosane ANAAL
(Agarwal, et al., 2005) ﬁaﬁumqumuﬁ‘n@ﬂ AGLAR ﬁﬁmuﬁummm”L%’LfJuﬁﬁummmwiwuﬁmwmw
ﬁﬁﬂmﬁﬂmmmi ﬁawﬁm@%@%mzﬁqqLﬂuﬁﬁfaﬁmm@”‘ﬁinﬂLL@xmmmﬁﬁ1‘]J1°ﬁﬂiz‘imu“lumim§m

danciae aineseliniaasegialiiuguusiely

a9

Q

gnuauiizel AraAa Iaauuisnguun 80 °C, 90 °C uaz 100 °C HifuniANTuietay

7.23-8.41 IAN a, WinAL 0.322-0.374 Hen pH asirrndunaewint 7.2-7.5 Tnuauieuuieg g

o o

80 °C uay 90 °C AFunuanssznauiuadnsauingaliuansnaiuatreliadAyneads (p < 0.05) uay

a i~

FUAILNeLUINgUUYH 90 °C Nnanissueuyadasengs Wiaa IC,, winiu 228.79 ug/mL gnuaIL

al
'

auwianguuni 90 °C lirzuuuangauinafannngawinty 7.7 Audnunizlsng duazaingey

TnasanresanuauaLuiangungl 80 waz 90 °C lipzuuuldusnsnaiunisatia druacngula was

' '
al a [

AmeIndelunisnaunudIn1se uuiang I Hsng o wansneiuedelie gAY AzULUANINTELNG
o - a4 o oo g o ~

uazAzkuuANteUlngmaerestInuaLdTed AaAa Weaunguugil 90 °C Wazuuunnign uazi

BunmuanTaueadsuianua ldiA1iniu 595 + 0.59 mg QE/100g kazAlAs1ziesAlsnaun1eARAe s

wRalasun N A-unaglalnalvis nueselssnatpiyianun 16 10
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