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Abstract

This research aimed to investigate the biological activities of banana extracts based on Thai
wisdom and its usage. The studies were focused on 2 cultivars of “Nam Wah” banana namely ‘La-
ong nam’ and ‘Khao nuan’. Various parts of the banana were subjected to 4 different extraction
methods; 95% ethanol, 50% ethanol, boiling and soaked in water. The cytotoxicity effect of banana
extracts were in vitro tested against lung, cervical and breast cancer cell lines using SRB assay.
Biological activities studied included; Anti- HIV activities which addressed the ability of banana
extracts on the inhibition of HIV-1 Integrase and Protease enzymes; the effect on B-hcxosaminidasc
inhibition for anti-allergic activity. A study of the in vitro effects of bananas on Acetylcholine esterase
inhibition for Anti-Alzheimer’s disease activity and antioxidant using DPPH method was also
performed. Agar disc diffusion and dilutions methods were evaluated for anti-microbial activity and

identity of its MIC value, respectively. The anti-inflammatory effect of banana extracts by inhibiting
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the secretion of nitric oxide in RAW 264.7 cell line and quantification of the total phenolic compound
with Folin-Ciocaltou method was also characterized.

Folk knowledge has suggested the use of various parts of bananas as health food and medical
treatment. It reveals that the peel from a banana has been used for healing wounds, dry skin, urticaria,
leucorrhoea, dysentery and diarrhea. The pulp of ripened banana was used as an elixir and for healing
arthritis and dysentery. In addition, the pulp of the young banana was used for curing dysentery and
gastritis. A part of the banana flower was used for the treatment of diabetes, menstrual pain and heart
disease. Furthermore, the bract of banana was also applied for healing wounds.

The results showed that among various parts of bananas, the bulb of ripened banana in both
species generated the highest % yield. Extraction by boiling method generated the highest amount of
extract for both species of bananas. Study resulted on antioxidant activity and quantification of total
phenolic compound among ripened banana peel and fresh banana flower extracted by boiling and
soaking in water were found to be correlated. High amounts of phenolic compound associated with
the increase in the effect of its antioxidant activity especially in the ‘Khao nuan’. This may be due to
the activity of tannin as a phenolic compound which was mostly found. Extraction using the boiled
and soaked methods among fresh flowers of the ‘Khao nuan’ was found to inhibit pathogenic bacteria
such as Staphyllococus aureus and Salmonella dysenteria. Anti- microbial activities of the banana
bract were addressed. Through Thai traditional medicine, it had been recommended that women
should have the banana flowers and bracts to prevent infection from abscess and as a dysentery
treatment after giving birth.

Dried flowers of the ‘Khao nuan’ extracted by 95% ethanol showed the highest in vitro anti-
cancer effect against lung cancer cells at IC,; = 4.14 ug / ml and its peel also showed the highest anti-
inflammation activity at IC,; = 6.68 pg / ml. Boiling extraction of the fresh flower part of the ‘Khao
nuan’ exhibited highest inhibition on HIV-1 integrase at IC, = 8.7 pg / ml. Furthermore, peel from the
end of the flower stalk of this banana also exhibited the highest inhibition on HIV-1 protease at [Cs=
33.8 ug / ml and anti- HIV-1 integrase at IC,;= = 26.3 pg / ml. Acetyl choline esterase inhibition
activity was found in both cultivars of ‘Nam Wah’ banana in the part of the ripened banana (pulp) and
flower and bract, especially when extracted using 95% ethanol and soaking methods. The fresh and
died pulp of the banana exhibited the highest effect on anti-allergenic activity; higher than
“ketotephen”, an allergic drug currently used in children. The incidence of allergy were mostly found
in children and this related to Thai traditional knowledge from which it was recommended that

children aged over 2 months eat bananas as a source of healthy food to prevent allergies.
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The extract of dried banana peels also showed anti-allergenic and anti-inflammatory effects.
It was extracted using 50% ethanol and developed as a banana cream which the generated highest
stability when tested with the cooling and heating stability method.

Between the two cultivars of banana that were subjected to test in biological activities, the
study revealed that the ‘Khao nuan’ generated higher biological activities than the ‘La-ong nam’

9

except for the in vitro cytotoxic effect on lung cancer cell line.
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mM, KC1 5 mM, MgCl, 0.4 mM, PIPES 25 mM, NaOH pH 7.2 40 mM) 400 il 2 153 1821511 buffer
A solution 160 pl aa 1/ Tundag well e idriu udnir 1y incubate figmuai 37°C ifuna 10
uf udanmiudnnsagannndistiih (sample solution) 311491 20 ul a3l Tunqw sample

a

A9U¥QV blank 112 control 1A buffer A Incubate ﬁqmwgu 37°C w10 uf wdanniiudy
dinitrophenylated bovine serum albumin (DNP-BSA) solution 20 ul °luﬁ’qu control L1D% sample A1
MQu blank 1A buffer A Incubate figuvgd 37°C iflua1 20 UAF Pipette solution 50 ul aalu 96-
well microplates mm‘fwﬁn p-nitrophenyl-N-acctyl-B-D-glucosaminide 1 mM (PNAG) 50 pl aslu
48 wells AU FIUA AR citric acid UnTigaail 37°C Hunan 1.5 $2 T ndaoniuiy
Na,CO, buffer Y311015 200 ul 8311 18 product 1111 p-nitrophenol ﬁﬁﬁmﬁauﬁaafﬂumﬁazma
W pH 10 %4 p-nitrophenol ﬁ!ﬁﬂﬂd;‘uﬁlzgﬂﬂ1uﬁm'§1$ﬁiﬂﬂﬁl% UV-Vis detector 1ALB1IAAY

405 nm

€

@

NIATUIN % inhibitory activity on B—hexosaminidasc release A4l
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% inhibition = 1- (T-B-N) x 100
(C-N)

Iﬂﬂﬁ Control (C): DNP-BSA (+), test sample (-)
Test (T): DNP-BSA (+), test sample (+)
Normal (N): DNP-BSA (-), test sample (-)
Blank (B): DNP-BSA (-), test sample (+)

LRI ] AIATUIUKIAT IC,, T Program Prism

= o o |
4.4 minaaougnsauou lal Acetylcholinesterase TuguaNoUAON

MIATONAT
- MSIATONAIDENY (freshly prepared)
Fai 1061331 1.0 mg (1130953 5 fumnia) Taly eppendorf 1711 Absolute ethanol
100 pl 1§13 Buffer I 900 pl
- Buffer I (50 mM Tris/HCI pH 8) 111314 1 @lou ifiui 4 °C
510;’\‘1 Tris-base 6.057 g azmaﬁyw 700 ml @715 pH=28 A28 conc. HCI

3 A o
- Buffer II 1nUN -20°C

%3 BSA (Bovine serum albumin fraction V) 50 mg azmﬂﬁ”m Buffer I (50 mM
Tris/HCI pH 8) 50 ml

4.5mM 5,5" Dithiobis-[2-nitrobenzoic acid] (DTNB or Ellman’s reagent) (freshly prepared)
‘f'flﬂ DTNB 59.45 mg Talu Erlenmeyer flask UAAY Buffer I 50 ml ﬁll foil 1147
sonicate U5£3104 5-10 UH (MF043 DTNB 11.89 mg in 10 ml of Buffer I s ens
NARDI)
- 1.5 mM Acetylthiocholine Iodide (ACTI) 1A1'1& 1 i@ou 7 -20 °C
¥4 ACTI 4338 mg azmuh MQ 10 ml
- AChE solution 1/5000
425.94 unit/mg solid
13 1.17 mg (solid) 1taA9717] AChE = 498.35 units
ADINIATONTTAZAN0 1,130 units A0 Buffer 1 ml

8131 498.35 units 9219 Buffer= 1 X 498.35 = 0441 ml
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1130
19 BufferT 441 ul azand solid (Origin)
Nt aliquot 1:100 ety 13Ty stock (14 5 vana) Tag Pipet origin 311 100
ul (alu centrifuge tube YUUIA 15 ml) UANAY Buffer I §119U 10 ml (1299 41 ul

Taudn 4.1 ) i luditu -20 °c

- MInadeugns (7114 96 well plates)
AoanATBY ACKE fiou ilage Velocity 1114 80-110 Working AChE (¥15usioiu)
dilute 910 stock 1:100 1131 1:5000 Tag Pipet 1:100 (stock) 0.5 ml Te1u tube 15 ml
UAUAY Buffer I11/531015 24.5 ml (lﬁu“luﬁym%dmaﬂmimam, Freshly prepared) 410’14
Working AChE &7 1¥in13naandaii
1. 1AW Buffer I 50 l
2,00 15mMACTI 25 pl
3. 1ANA206719 25 pl
4,191 3 mM DTNB 125 ul
5.101 Working AChE 25 pl

' A v = a = = ) X
WY1 1 UM AN OD N 405 nm NN 5 Junluman 2 wi (Kinetic)

v v
* TUNINAAOY enzyme activity 1M uuIsmsnanesdunoui 1-5 ud1vidu

Buffer I 119U 75 pl (n51z ludaadndion)

NSAUINU

% inhibition = 100 - (mean velocity of Blank — mean velocity of sample) X 100

mean velocity of blank

Y [

4.6 MINAADY ANINTINMARLITosTUNZEUoad nilud
Sy a Yas . 4 2 aa v
- MInaaougniAuoYyadase 1935 DPPH (Yamasaki er al., 1994) Fuilu3in1s 14
Ugnssunil
v ' t4
esanans 2 aauniaza1slu absolute ethanol NTzAUANMA N UA 1T 100,
50, 10 1Az 1 [lg/ml 1Az1MNATDUAIY 35 DPPH assay 7@ A1 absorbance #i 520 Tav1% BHT

< o 1 A ° ! 5 . o i
(Butylated hydroxytoluene) Lﬂuﬁwsmmgm a1 ldsndiuaw a Radical scavenging activity
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& % ' 3 QJ a . e ' ! c; '
(EC,,) Fuiludrniadamidiuoyyadass (antioxidant activity) 47917 EC,, §f1d1n79120 g/ml

HAAI HgnsdueYyadsy

N33 8UATAIDE

1. 19503 stock solution YoIeNFaiAlRTIAMMTUTUIMIAY 1 mgml TasFaas

ana, BHT 06199n@nasiudn 10.0 mg t10a3lu volumetric flask Y11 10 ml 1@

v Vv v
ethanol a3 hagaedmsumsadasuemueaaz BHT  anifufiniiaglyl

v v
azaedmms v sanasuti Usudsues 1¥asy 10 ml

2
3
4.

S,

Y Y =

AATITazawINTe 1 ualsulsuasauanutuduaaiiede 100 pg/ml

q

Y

A4
P

gaminza10n1nto 2 udludSinasaunudutugaiens 50 pg/mi

q

Yy 9

e

=

AATIAzAwIINTD 3 uailSulFuasauausuTuaaiede 10 ng/ml

Q

Y A

gamsazamende 4 udrlinlSumssuanudutugaione 1 pgmi

9

N151A38UAIAZA18 DPPH

1. %3 DPPH w1 2.4 mg 21002911 volumetric flask UYUIA 100 ml

2. U5u151195878 ethanol WATY 100 ml dITARLIAIEIE aluminum foil

BNINATDL

1. IANENTAI0619 100 pg/ml Miason13aalu 96-well plate

2. 1ANT5a¥A19 DPPH 100 pg/ml aalumsdredianavau

(% S :II o 9 = -d'
3. Wuna 30 wii i hlfamsganiuuasii 765 nm

v
HIGING : Blank fniumsana¥uenuen Ao a15A10619 10 ethanol

v v Y
Blank 15 Uasana¥uiil Ao a13d0819 uay 111
v
Control MUTVMTANATUIONIUDA AD 91502010 DPPH La2 ethanol

v v v
Control MU UATANAFUIN AD A1382a10 DPPH Laz 1

nsuana
Anmlaoldgas
OD = ODcontrol — (ODsample — ODblank) x 100

ODcontrol

v v
nniwihm ob #ldnamsanaa ldszunanadieTisunsy Prism

analysis INOF 1UIUA1 EC,,
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4
4.7. MINATOUINTAUIUANG 6 1A
<y S ;
- MINATDUYNTAULUATIS O (Lorian, 1996)
v [

L%ﬂﬁﬂﬂﬁ@ﬂ "lﬁ'un Staphylococcus — aureus  (ATCC25923),  Esherichia  coli
(ATCC25922) Bacillus subtilis, Pseudomonas aeroginosa (ATCC27853) Salmonella typhi 112
Shigella dysenteriae

o A Wy d . & oA Y

MMINATDUITIAUAIIIT agar diffusion Tasimizidosnuaiizonuiueivig
Mueller Hinton agar TGRDRITAY paper disc (dia. ca 6 mm) YUG ane ALY 1 mg/LLN"Ll IN

Y < o @ : 4 s O i
auuueIMT MIIA0aT 35 °C 1 18 3. udrTauinaduruguEnatavea inhibition zone 7
a ‘g ] o (% d' Y . W o ! o B
NAVUIOULNY disc A15AAAN N inhibition zone = 8 mm %zuﬂﬂﬂﬂﬁfJ‘UHWﬂ”l Minimum
inhibitory concentration (MIC) a0l

MINATOUNIA MIC ¥11A83% broth microdilution Taeiioamsaialye1isivan

v '
Mn@IEU 011 microtiter plate Yszanan 10 Avmdudu arduduas 3 91 arududugagad
A Yy a . . o dy ~ 0
nAdoU AD 1000 Lg/ml LAAN bacterial suspension m"lﬂnﬂqu W lmnzidesi 35 °c u 18
[ 1 [ ] & U A 1 Y 9 <; v Ao o,/’ dﬂ Y A [}
¥, 9IUNA 1ATBIUAIAINAYL FaA1 MIC fo MANUINIUAIgavoInTananduduiela fe i
o Y ]
Mmlvemsu
mnasanayuiienayluemsmas vziinsmaden1au3s agar dilution TaoHay
@ y v 4’1’ 4 t:!dy U A ' Y 9 .
msafalujuennsnasumad 1dmoaro 10° cfuspot TunsETA MIC fia MANVYUTUA A

Yy Y

AN 1 A R v
ﬂ"lnm%muuu’gummi

- INATELNTAILI

L"%@ﬁ‘l’]ﬂﬁ oU AU Candida albican ATCC90028, Cryptococcus neoformans, 1ae
Penicillium marneffei

W3V Candida albican 1a Cryptococcus neoformans MININATOU LU disc
diffusion 1AZMA1 MIC Ao funuaiiGe duemsaouions s Sabouraud’s agar (SDA)

TMSY Penicillium marneffei MMinaao 1ngID agar dilution “luﬁ"laﬁwqu (Picman
et al., 1990) Tavwaumsainlujueims DA vaeumad ludasdau 1:10 udameatulualad
vigu anududuas 8 4 ﬁﬁ;asmnnuu"g'ummi 210911 moist chamber 7l 25 °C 11U 3-5
Tu %uﬂ’hl%ﬁ)iﬂuﬁf]ﬂﬂ?ﬂﬂh%xt%?ﬂgl?\lm@ll SavinadudiuguinalavesinTaiisdiondes
stereomicroscope ﬁﬁ calibrated occular micrometer 111 l1fnamamyosazvoans v 5:Qﬂ1'5!,i)§iy
YDIAYI) INYAT

% inhibition = 100 — (R” x100)
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2
r
R uag r = eiimaovoslalaiisganadounazyaniugu audidy

' v o d ' @ . e
nin EC50%1ﬂﬂiW\|ﬂ3’IiJ’cTiJWLIﬁiz‘lfiﬂ\‘lﬂﬂmcﬁlﬂ%}uﬂlﬂﬁfﬂiﬁﬂﬂ HAE % inhibition

4.8 msmﬁaqu%ﬁmmaé’mﬁu (Anti-inflammatory activity)

- miﬂﬂﬁﬂﬂt‘n’l%{ﬂﬁgﬂgﬂﬂﬁ ‘Hﬁu.lﬁ Nitric oxide (Tewtrakul and Itharat, 2007; Tewtrakul
and Subhadhirasakul, 2008)

Aousad RAW 264.7 11 96-well microplates (cell HAMMVUTY 1 x 10° cells/well)
Tﬂﬂ@1ﬁ15ﬁ1%tﬁyﬂﬂ cell ﬁ’t) RPMI-1640 ﬁﬂizﬂﬂﬂﬁ?ﬂ 10% fetal bovine serum (FBS), penicillin
(100 units/ml) A streptomycin (100 pg/ml) 1a® incubate cells 11 CO, incubator ﬁqmwgﬁ 37'6
e 14270 ﬁﬁa%1ﬂ§u@,ﬂa13azawzjtﬁwaaﬂ I LPS (lipopolysaccharide) 100 pg/ml ﬁag'“lu
RPMI 24 11vquaz 100 ul mW1zvqu control 1A% sample A4 blank 321d RPMI 910%T11@ 015
aﬁ’wm;u"lwa (sample solution) 31191 100 ul G].UWQIJ"IJ’OQ sample LA blank of sample ﬁ'aquu
control 10z blank of control 1#1fin RPMI 1181111 incubate igauniaii 37°C flunan 48 42Tua
wﬁammfu@ﬂ supernatant LLGiﬁzWQiJlﬂ 100 ul Ta1u 96-well microplates 1AL Griess reagent Hu
82 100 pl 111 plate 11719 59 OD # 570 nm @21 supernatant A1 plate 130 A1 MTT nQuay
10 ul 1A plate 1119 udai incubate ﬁqmwgﬁ 37°C Lﬂunm 2 ﬁ?ﬂm 79 supernatant 8ONY)N
QW 1A isopropanol 11 0.04 M HCI U3311013 100 ul 18 1d259 OD 7 570 nm

@

Y
N3AIUIU % inhibition of NO production 1141

% inhibition = A—-B x 100
A-C

laen A —C:NO, concentration (uM)
A: LPS (+), sample (-)
B: LPS (+), sample (+)

C: LPS (-), sample (-)

- MIJUEINITNAL TNF-O igniniTionin1ag LPS (Tewtrakul and Itharat, 2007:
Tewtrakul and Subhadhirasakul, 2008)
109 ad RAW 264.7 11 96-well microplates (cell Nty 1 x 10° cells/well)

medium N 191809 cell #9 RPMI-1640 711)52n0UA8 10% fetal bovine serum (FBS), penicillin (100
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units/ml) LAY streptomycin (100 pg/ml) 1A8 incubate cells 114 CO, incubator ﬁqmwgﬁ 37°C 11y
v k4 1]
A1 $1ue dsnmiugamsazaioiiienn 1du LPS (lipopolysaccharide) 100 pg/ml o1y

Y v
RPMI a3 l1lnguaz 100 ul nintiuAnarsadainndaoiih (sample solution) $11491 100 ul 1A

a

o { I~ @ @ o’: 1 '
111 incubate Aigaina)ii 37°C 1Tt 48 %1 Tua w9 IMIugA supernatant ndaznquu Tdly

G

96-well ELISA plate 11azA 141039 TNE-0L a3n30n1 18910 ELISA kits

[

Vv
A3AIUIY % inhibition of TNF-OL production 5$ai)

% inhibition = A—-B x 100

A-C

Tﬂﬂﬁ A — C: TNF-( concentration (pg/ml)
A: LPS (+), sample (-)
B: LPS (+), sample (+)
C: LPS (-), sample (-)
o A o da o & At Sl
AALABN AT ANANNNTOVYINITHUAY Nitric oxide NUA IC,, 910721 30 pg/ml U

v v v v
NATOUMIGUTINITHAY TNF-OL Ngniniienirlae LPS

(Y a o ¢ A & v Y
S. MINAUHIHAANUNATNINDUND INTITUN

o v % YA A A

o A Sy da sy ~ o &y ¥
ﬂﬂmf]ﬂﬁ?ﬁﬁﬂﬂ‘ﬂ@ﬂﬂa'lEJHT’J'IVlﬂJf]T]ﬁﬂTUﬂT'iLLW‘Vlﬂqu@ LWﬂlﬂuaWﬁ'ﬂ@ﬂf}‘VIﬁﬂ’]uﬂ’lillW

]
o @ A AaA

udiaNmSUAT U AT dIUNaUVRIms afAna81 N Tag
v v v v
5.11R5ouATUANYHAITUTUI (oil in water cream base) 10 T IH 1S Aninues s
v '
dathesndis nmnzduanwgiemauazivesnuine Taomssulasulsinaves stiffening
gl &Y Y é =\ dy [ dy
agent tagrhiiu vz Fafigasiugiu dail
Rx
“ ra 9
1) Oil phase (laitAv Fovaz 74)
2) Water phase (39822 20-30)
3) Emulsifier (%I?Jﬂﬁz 5)
4) Humectant (%"aﬂax 2-20)
5) Anti-oxidant (308820.01-0.10)

6) Perservative (%@Uﬁx 0.02-0.2)
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7) Perfume (30022 0.02-0.1)
Y | awv w . a a ' A v v
5.2 ﬂWiWﬂaaQi%ﬂﬁu1mﬂwa%u emulsifier G]fu‘ﬂl!agﬂiu1mﬂ1\ia] LW@1WLWN1$ﬁNﬂU
P A A Y Y Yo o a A
ﬁ’ﬁﬁ’]ﬂiy’{luq{"ﬁ llazfﬂiﬂiZﬂ@‘U@uq LWﬂiwq@iﬂllﬂuﬂ')’luﬂQﬂj HAZUANUUUANDINUIZ TV
= Af - 3| @ 9 2 A Y 9 @ a o w =
ANUNIIVUDLIDUAUDIUUDATY ﬂ’J'llln_luiJu Llagﬂ']WlJ?,ﬁﬂnJaﬂl% NIDUNUNITIATIUAITUATY

v Y
AUATUATHATIAIUNaNYBImI afaITioNdIoAY

v £y v
@ o w o w 9y o @ Y o
mdTuazMsmIongaIdTuaiund10ii wxldmsatanaintiih 1 www Tages
@ 1 S @ A Y : Y a Y Y o Y v a
nauAuaIulszneuvesnimua Tasmsatanldenndiniiag sxdoat i Idfuas e
A Y Y &g YA Yy £ o adyy a o ¢ 12y Y A o
esnnANuINIuiIiaen 14 Sovay 1-5 YuduaRldvowdasuaiuas lifins uindonis i
Tszmoiios
=) g Yo ~
gAINTHIUAN13AIA13197 2-1
=) =) v o’l Y
MIA3euA3 uAdI01 M
L Haensuaazyiianmwgasdsuligndeaniug dromseatanda
v v
2. waouInIATIIL (Ol phase) i1d 0T Taodawn water bath 9141 dgning
70°C

a

v
3. MADUINNIAN (Water phase) §U1IU water bath 91 Tdgainidi 75°C
] Vv v
4. haswanildnnigmainiu agluigamilae seoq M09 Wiauriy
! @ ) a a w o { o
Tunan it (Homogineous) lusviRadiaduneuysal
5. ADw7) angmvnialszana 40-50 °C
a = Sq 1y Y Y o
6. 1A) paraben concentrate (M5 YATN1d) udrnuauman ity
o d” =) @ [ b4 Y ad 3 s . Y
7. WWUDATUHANA UM TANANAIBAIEIT Lavigation technique 1814 Slab 1z
spatula
8. UsTyaslunwugilaaiin
MIfAAADNgAT

@ Y A Q’: Y Y o =< @ @ o
nasnnldnuianua 10 gasuds Tdihimageunnufwmelafuoamaring $1uau 10

d‘ [ A d’dd’ [ [ A 9 a [ dy
AU LW’E)ﬂﬂLﬁE)ﬂE;{G]'i‘V]ﬂVIEIﬂ N1Nﬂhﬂﬂﬁ1iﬁﬂﬂ!ﬂﬁ@ﬂﬂa')ﬂﬂ‘ﬂ Iﬂﬂ@ﬂﬂll‘ﬂ‘ﬂ“’u‘ﬂﬁ@ﬂﬂﬁl AN
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a v d
HUVARUINANNNINBIIABHAANUN Cream base

vidoya
L1 mwerane L1 mwemvings 5 T ... 1)

Cream base code.......ccoevvnvniiiinnnnnnnnnn.

v Y a ~ 9

Wauesuiu AN a woly A3

IERTRIER

a
2) Nau

% dy =)
3) aNEMLVDUUDATY

4) MIFUUGA?

5) ﬂﬁﬂixﬂ?ﬂﬁ’)tﬁ@‘ﬂ']

6) AuTianela Taesu

Y a 1 d‘
VIAAITIHBU
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M31N 2-1 FIulsznoUveagAIAsuIAgATANY

Components % wiw
Rx Rx1 Rx2 | Rx3 Rx4 | Rx5 | Rx6 | Rx7 | Rx8 | Rx9 | Rx10
Oil phase
Emugin M8 - = = 3.5 4 3 2 — : =
Glyceryl = = = 3.5 3 3 2 - = e
monostearate (SE)
Stearic acid 4 4 4 = = = = - 4 =
Stearyl alcohol 15 5 5 5 - S - = 2 e
Cetyl alcohol = 5 - = 3 = - 1 1.5 4
Isopropyl Myristate 8 8 8 3 3 3 3 2 2 -
Propylene Glycol 5 5 5 - - - - = 6 8
Triethnolamine 0.7 0.7 0.7 - < = = ; = =
Lanolin 0.5 0.5 0.5 = - = - = - 5
Cetomacrogol 1000 2 = - 3 - 3 = 2 2.2 =
Cetostearyl alcohol - = 5 2.5 2.5 2 2 L5 : :
Petrolatum = = = 2 2 2 2 2 = 5
Bee wax - = = 3 3 2 2 = = S
Mineral oil 2 = = 2 2 2 2 1 - -
Dimethicone - = = 2 2 2 2 1 0.2 =
Jojoba oil : - - = e = = 1 - -
Cremophor A25 = = - - - = - = e 2
Cremophor A6 = - = ~ = 2 = = - 2
Water phase
glycerin 5 5 S S 5 5 5 5 6 S
Paraben concentrate z = 0.5 0.5 0.5 0.5 0.5 0.5 = 1
Sepigel - 2 E 2 2 2 2 1 = =
Disodium EDTA = - 3 0.1 0.1 0.1 0.1 0.1 0.1 S
Carbomer - = = - - - - - - 2
Water gs. 100 100 100 100 100 100 100 100 100 100
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5.3 MINATOUANNAINIVDIAIN

- MINATOUANUALIIVEIAY 1001935 Cooling and Heating (Rieger, 1976)

a -~

o A Y o YA o o &
u’]ﬂﬁJlJi5@ﬂ1%u$lla3u11ﬂ‘l?ﬂﬂmﬁﬂu 4 3 aye o Lﬂul')fﬂ 48 GH'JIIN MNUU

q u

a9y S Y

o v ¥ o o o = S, v
v idugungiives duna dnvuzvesnsundoutiuin vimiuh hl137 45 eeriaan
v v

A o ) a ny Ay @ o ~ 9 o =R " w
Gtk Lﬂun’fﬂ 48 %UIMQ ﬂﬂﬂﬂqﬁqmﬁﬂﬂﬁﬂﬂ UM ANHULVDIATUNIOUVUUND (1NN 1 701)

U

v
MININUA 6 591 FUNA ANHUSVDIATUNS DU UN

- MINATDUANUAINIVEIATY 1a81H3T Freezing-thawing (Gu et al., 2007)

= I

o = Y o v o Q’/’
u’lﬂﬁi]llﬁﬁﬂﬂT%ugllaQHWllﬂ"lgﬂqmﬁﬂN -20 DMy acKe e lﬂunﬂ'l 22 %2119 INUU

o 4 [~ o q’: = a @ @
Vil 190 40 esrnimaaiFed una 2 991w deitaPgamgivies duna dnvazveniunion

Q

o ' @ =2 W

v
YU U 1 501) HTanua 3 50U FunauaziTuNnEnN ¥ YDA
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av d
Namsnmmﬁmsmwa

v
o Y

=® a v Y o
1. msanmgidyanmslinaleriyi vesdrswaznaeuniIng
Vv
@ d
VINMSFUMHADUNEZAN  (Indept interview) vupRuTu LM AMDe Aanate
@ o A [ 'd 1
MAld maeziueen $wau 5 au 43EMsSuMEEIYEn UAZAUNUINGY (focus group
" 5 ' 2 o @ ] d"
discussion) WU]WﬂﬁDUuWNT‘iﬂEﬂiﬂGlﬁ)qﬂu
1. I5AT£UUMAALD NS
-~ =Y
1.1 nszmzesinsauinny i
@ YR =4 dy Y =)
PINIUAVDN NSO IANTDIANIINADUIMIT VuIIRoUe IS IlTa
< I~ 1 @ oy é @
5oy Tlundrendarn i uselszun 4 - 1 Foum wsuihZounsudmgs
01115 NAUDINT
= d’l "
1.2 fia5059
P A & ~ £ Y A v
nogIMaed % gn Wauidonzuwilen AT9v0Indln nde % Fou
v
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[~ o
1.3 Phavoudluilszi
A Y :I Y o A A o A ) Y a 9 Y A
nasnnaieihgn 3 mile ndenzia 1 file ldnseaudulidoauiy
2 & a :l 3 ' <
A3992 119 Auhensaae 1 Founa noueIMIs I9-151
o M < Qy (] ] 3
14 ey 19 snndae 1 Mifde duazoraiududulduiedyldinge sy
[ =l ~ ug Y 1 Y [
v aeau 15 1 a3l inequldeutios
v
1.5 Mhnvy Auez lsvnlivua Aundleihezyevuin
2 a g Sy v v v Y o A 2
1.6 thamiu nundinirhneuthuihndami s sy e uausy
o < v y & e ]
L7 9unwens  lundreuiarniiuoiwuams yedimhdeuiunsiay 1 Yeum
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1101 NOUD NS
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2.1 Aoy IuKiThen louwa 9
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A
22 Mo-iia
a Y 1 = L) v a3 a
A1 1 fife viedasluneandroand dufumo
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vy A4
3. 5$1J1J1J5$ﬁ']1/]llﬂ$ﬂa1ntu@

3.1
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Y v ¥
ndanihan  whewdihe  Jennldensenld Tnadmirieas lweyia
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Table 2-2 ﬂiiﬂmﬂﬁﬁﬂﬂﬁgﬂ YoHaWAR ‘UENﬁ”I'iﬂﬂﬂ%”lﬂﬁ']uﬁ”ldc]ﬂlﬂﬁﬂg?ﬂuTSJI"IW‘LJTQGUWH'.)a

adioih | daudiada % WANARN

fwguuaa 95% Ethanol | 50% Ethanol A uih
Lﬂﬁaﬂﬂﬁ'wﬁﬂﬁwfm 3.41 1.32 7.03 1.86
nldenndiniay 0.86 3.16 2.39 0.69

HUUAR n‘]fﬂaﬂﬁaaﬁyﬁqu 15.35 12.04 14.26 10.61
iendanih iy 2.93 2.88 4.56 1.10
mula 1.94 1.55 1.86 0.64
ADNNAIY 2.73 3.90 7.14 3.27
gﬂﬁaﬂné'wﬂyf%qn 11.35 11.38 31.98 19.04
nlAenndmih iy 1.70 8.81 22:33 8.19

HUDIE n,ﬁyaﬂ%mﬁyﬁqu 16.31 20.59 64.65 36.12
ondanh iy 0.74 2.69 20.76 4.36
Mua 21.81 29.39 27.18 21.00
ABNNAIY 9.67 14.42 34.98 18.70
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Table 2-3 ﬂilﬂmi’niﬁﬂﬂﬂ?ﬂﬂ')u“nﬁ“ﬁ]ﬂﬁﬂgDUUW%TWUQﬁZG'@QUW

FUAVDY dundana % HAKNAA

A10619 95% Ethanol | 50% Ethanol i Wi
nldenndaian 6.80 8.74 10.58 6.82
naonndnihay 2.05 2.57 2.73 0.39

HUvan Lﬁaﬂﬁwﬁﬁ’wm 26.03 25.90 23.33 10.92
ondinidia 2.07 1.30 423 0.64
mula 2.14 2.39 1.26 0.63
ADANAIY 2.56 3.49 3.74 0.70
Lﬂﬁaﬂné”;ﬂfrﬁ’wqﬂ 7.01 21.10 15.54 11.64
waonndamivhay 5.28 10.59 13.39 7.31

HUDLAA gﬁeﬂﬁ'aaﬁ,ﬁﬁ’cm 44.87 51.63 26.88 12.38
ondini iy 1.59 4.60 2.58 3.4
mMu1a 8.62 17.2 13.74 3.68
ADNNAIY 20.10 21.28 17.41 5.77

a @ I 1 o o 2
Table 2-4 1J5mtumsanﬂmﬂmummmmné’wwuqmnmmmuuﬁﬁu Solvent A14991AN13

v
ana Soxhlet azMsaAN AR

YUAVDY dufiaia % HARAN
A10614 Hexane Chloroform methanol water
Lﬂﬁeﬂﬂﬁ'wﬁyﬁ'wqﬂ 5.35 6.53 2.15 28.28
3.07
MR 5.11
waenndmivhay 6.33 2.14 3.39 17.35
2.30
n’i‘yaﬂﬁamfﬁqu 5.20 5.36 17.50 8.68
Hondaohhay 0.24 0.25 1.37 3.48
mMu1la 3.86 2.15 2.15 24.66
ADNNAIY 3.85 3.32 2.72 14.12
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3. MIANENITMIUAILH Y5310 Total phenolic content

v
a o @ ] ” s
MITAATIZNN total phenolic compounds Tua13aiA1INNAI1113 @18 Folin-Ciocalteu’s

reagent A1435Y04 Slinkard and Singleton (1997) Tae1% gallic acid Wlumsmasgvosasade

sUuuua lduanisnaaoadaTable 2-5 — 2-8 tazFigure 2-1 — 2-3

Table 2-5 AN3QANAUNAIAANOIIAAY 765 nm Y94 Gallic acid Fa LT (ug/ml) 199

ANMIHYY oD,
(ng/ml) 1 2 3 mae
5 0.002 0.029 0.031 0.021
10 0.038 0.060 0.070 0.056
20 0.107 0.132 0.144 0.128
40 0.221 0.248 0.272 0.47
80 0.491 0.490 0.523 0.502
100 0.627 0.594 0.649 0.623
Alinear correlation between concentration of gallic acid
(1g/ml) used as the standard of analysis and UV
absorbance at 765 nm (n = 3).
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v @ d ' 1 { 4 . R { 5
Figure 2-1 AWAUAUTIZMINAINMIAANAUNAITIAINE1IAAY 765 nm V04 Gallic acid TiANUITUT

(ug/ml) M99
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mwuﬁeunmaﬁﬂuaxuﬁ’qﬁ'w?ﬁ Total Phenolic Content (GAE (mg/g) £ SEM) (n=3)

q

duiana Frhazanoiildada GAE (mg/g) + SEM
LUUAA Ll.‘U'ULL'ﬁ!Q
95% Ethanol 27.1340.71 55.48+1.55
Lﬂﬁanmﬁwﬁyﬁwqﬂ 50% Ethanol 9.90+1.62 52.34+0.63
Hni 66.99+1.31 45.91+1.09
R 18.91+0.03 26.56+1.18
95% Ethanol 38.23+2.02 72.65+2.96
waenndaehhiay 50% Ethanol 17.5942.35 49.97+0.83
Hni 117.68+0.19 27.3620.71
R 17.95+1.04 38.76+0.48
95% Ethanol 4.53+0.91 3.14+0.40
Lffanz’{wﬁﬁqu 50% Ethanol 1.4740.22 1.99+0.87
Jini 6.24+0.23 4.0240.08
Wi 2.1240.40 2.56+0.13
95% Ethanol 43.84+0.81 16.3840.96
ienganihau 50% Ethanol 6.6242.64 4.86+0.60
Jni 11.9140.51 1.5140.19
st 162.74+3.58 12.1340.18
95% Ethanol 20.9242.60 45.15£1.79
muia 50% Ethanol 7.98+1.06 13.09+1.75
P 73.00+0.45 27.1541.17
uFa 47.98+0.81 18.52+0.39
95% Ethanol 25.98+0.73 47.9042.79
ABNNAY 50% Ethanol 37.92+1.13 29.99:+2.49
S 185.86+0.90 117.351.10
Wi 218.75+1.80 68.38+1.61
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Table 2-6 WAN13N15AATIZHUTUIN Total phenolic content "U'ﬂﬂﬁﬁﬁﬂﬂmﬂﬂ’JUG]N"]“UENﬂE{’JU

o
1

Y o J

Y

NNUTVNIUIIDTALASLIY

2-26

Gﬁ?ﬂ%% Total Phenolic Content (GAE (mg/g) = SEM) (n=3)

fiazaienlyana

AIUNANA GAE (mg/g) + SEM
HUUEAA HULITA
95% Ethanol 27.1340.71 55.48+1.55
wienndaeithan 50% Ethanol 9.90+1.62 52.34+0.63
S 66.99+1.31 45.9141.09
TR 18.91+0.03 26.56+1.18
95% Ethanol 38.2342.02 72.6542.96
waenndrmirvhau 50% Ethanol 17.59+2.35 49.97+0.83
Zunh 117.68+0.19 27.36+0.71
e 17.95+1.04 38.76+0.48
95% Ethanol 4.5340.91 3.1440.40
wendeidian 50% Ethanol 1.47+0.22 1.99:40.87
Zanin 6.2440.23 4.0240.08
s 2.1240.40 2.5640.13
95% Ethanol 43.84+0.81 16.38+0.96
ienganihau 50% Ethanol 6.6242.64 4.86+0.60
Zanin 11.9140.51 1.5140.19
TR 162.74+3.58 12.13+0.18
95% Ethanol 20.92+42.60 45.1541.79
muia 50% Ethanol 7.98+1.06 13.0941.75
i 73.00£0.45 27.151.17
e 47.98+0.81 18.5240.39
95% Ethanol 25.98+0.73 47.9042.79
ABNNAIY 50% Ethanol 37.9241.13 29.99+2.49
S 185.86+0.90 117.35£1.10
Wi 218.75+1.80 68.38+1.61
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ihiniugazes i aanazifs #3635 Total Phenolic Content (GAE (mg/g) + SEM) (n=3)

dufiada Frhiazanei 19aia GAE (mg/g) + SEM
HyuUaa LL'U‘ULL“I?{Q
95% Ethanol 28.26F1.19 13.94%4.61
nldonndauirhen 50% Ethanol 23.8012.26 13.09%0.71
S 72.8530.52 52.0013.45
e 13.86£0.20 21.85%0.13
95% Ethanol 20.9014.47 69.5512.23
ndenndmh iy 50% Ethanol 26.8910.741 58.9911.71
S 21.76%1.20 46.96%0.57
i 9.20%0.25 31.80%1.55
95% Ethanol 26.78%6.55 4.77%1.67
u‘fanﬁmﬂ”ﬁmﬂ 50% Ethanol 21.60%1.47 5.76%0.88
it 11.08%0.19 6.6130.15
TR 2.69710.098 5.04810.08
95% Ethanol 23.5913.70 7.86t1.18
lendrmhhiy 50% Ethanol 19.3914.46 20.781+3.79
It 5.6630.11 9.79%0.39
Rt 11.0330.12 8.9010.189
95% Ethanol 24.5913.99 26.73%1.63
muia 50% Ethanol 27.4613.48 21.04%1.31
Fni 43.73%0.45 25.15%0.36
Wi 35.7611.63 23.2810.29
95% Ethanol 83.4615.80 95.4413.52
ABNNAIY 50% Ethanol 4.02510.97 40.5613.83
Hnh 211.4817.86 119.5213.05
ERe 94.53%6.18 65.70%3.14
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v iniugazeeai aanaziia @263% Total Phenolic Content (GAE (mg/g) + SEM) (n=3)

duiana Frhazanei 1 ¥ada GAE (mg/g) + SEM
HYUa e LL‘U‘]JLH?{Q
95% Ethanol 28.26%1.19 13.94%4.61
Lﬂﬁaﬂﬂé’{wﬁyﬁmﬂ 50% Ethanol 23.89%2.26 13.0910.71
i 72.8510.52 52.0013.45
R 13.8610.20 21.8510.13
95% Ethanol 20.90%4.47 69.5542.23
nldenngnihhiy 50% Ethanol 26.8910.741 58.9911.71
dnh 21.76%1.20 46.9610.57
e 9.20%0.25 31.80%1.55
95% Ethanol 26.7816.55 4.77%1.67
uﬁana”auﬁvﬁqu 50% Ethanol 21.60%1.47 5.7610.88
Fni 11.08%0.19 6.6130.15
W 2.697%0.098 5.04810.08
95% Ethanol 23.59%3.70 7.86%1.18
ilendmhhiy 50% Ethanol 19.39F4.46 20.781+3.79
Hnt 5.6630.11 9.79%0.39
Hi 11.0330.12 8.90%0.189
95% Ethanol 24.59%3.99 26.73%1.63
mMu1a 50% Ethanol 27.4613.48 21.04%1.31
i 43.73%0.45 25.1530.36
i 35.7611.63 23.28%0.29
95% Ethanol 83.46F5.80 95.44%3.52
ABNNAIY 50% Ethanol 4.025%0.97 40.5613.83
Fni 211.4817.86 119.5213.05
ERe 94.5316.18 65.70%3.14
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Wuﬁazamm ﬁﬂuazuﬁ’e A1073 Total Phenolic Content (GAE (mg/g) + SEM) (n=3)

7

dwi | drhazaeild WuRuIUIa Wuazeanh
ana ane GAE (mg/g) + SEM GAE (mg/g) + SEM
MRILEG WU HUUAA I
95% Ethanol 27.13+0.71 55.48+1.55 28.26%1.19 13.94%4.61
nlden 50% Ethanol 9.90+1.62 52.34+0.63 23.89%2.26 13.09%0.71
ﬂf"’w Haain 66.99+1.31 45.91+1.09 72.8510.52 52.00%3.45
iden s 18.91+0.03 26.56+1.18 13.86£0.20 21.85%0.13
95% Ethanol 38.2342.02 72.65+2.96 20.901+4.47 69.5512.23
1aen 50% Ethanol 17.5942.35 49.97+0.83 26.89%0.741 58.99%1.71
ﬂw’g‘lﬂ Hanin 117.68+0.19 27.36+0.71 21.76%1.20 46.9610.57
EREICITRN RS 17.95+1.04 38.76+0.48 9.20%0.25 31.80%1.55
95% Ethanol 4.53+0.91 3.14:0.40 26.78%6.55 4.77%1.67
ilondau 50% Ethanol 1.47+0.22 1.99+0.87 21.60%1.47 5.7610.88
whan | fnh 6.24+0.23 4.02+0.08 11.08%0.19 6.61%0.15
Wi 2.12+0.40 2.56+0.13 2.6910.098 5.048%0.08
95% Ethanol 43.84+0.81 16.38+0.96 23.59%3.70 7.86%1.18
Lf{ﬂﬂgm 50% Ethanol 6.62+2.64 4.86+0.60 19.39%4.46 20.78%3.79
ihau é’uﬁyw 11.91+0.51 1.5140.19 5.6610.11 9.7910.39
e 162.74+3.58 12.130.18 11.03%0.12 8.9010.189
95% Ethanol 20.92+2.60 45.15+1.79 24.597%3.99 26.731%1.63
Mula | 50% Ethanol 7.98+1.06 13.09+1.75 27.46%3.48 21.04%1.31
G 73.00+0.45 27.15+1.17 43.73%0.45 25.15%0.36
At 47.98+0.81 18.52+0.39 35.76%1.63 23.28%0.29
95% Ethanol 25.98+0.73 47.90+2.79 83.4615.80 95.4413.52
ADN 50% Ethanol 37.92+1.13 29.99+2.49 4.025%0.97 40.5613.83
ndae Pt 185.86+0.90 117.35+1.10 211.4817.86 119.52143.05
Wi 218.75£1.80 68.38+1.61 94.53%6.18 65.7013.14
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GAE (mg/g) of Musa sapientum extracts on Folin—Ciocalteu
assays (Khaw Nuan)
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Figure 2-2 153121904 Total Phenolic Content yoamsanandIei g9

GAE (mg/g) of Musa sapientum extracts on Folin—Ciocalteu
assays (Chonburi)
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Figure 2-3 131194494 Total Phenolic Content YDIMNIANANAIWUF 201
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@i Tasmwizmsusin saziuuaavzilSmamnn it Tae¥a Total Phenolic content
b4 '

Ay 218.75me/g  wamsaneiiizagUnislgsulszmuaenndinlugiindd  ludnwasi
@ [~ @ "o [ = : a Y 1A o a ' .
lszmuthudnaugiumsiulssmuu@nimgn sz dquadeilSinumsngy phenolic

cg a < v J :’ o, ¥
qaga Bnisanavesaenndieiiisarha  HansnaasIveIRDNNA BT azeR 1 WU

4
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40
2
10
fresh dried fresh fresh dried dried fresh
50%EtOH 95%EtOH 95%EtOH
>

. <y < Y 3 Y Y Y o o
Figure 2-4 gn5MUULITI 101UY ﬂWﬂNﬂgﬂ oy uzi531)on m@ﬂﬁ15ﬁﬂﬂﬂa')ﬂu1’nwug‘\n?

HIN



2:31

60
5050 5050 5050 5050 5050 5050 5050
2
B MCF-7
.84 61 o - 93 33
B Hela
N N N > N Q Rt 1
o e TR S 5@
< 2 < < ]
o\o o\o o (JO Q
N O ami g e
e e & o S
) Q) & & D
M X QO NG 2y
& BN & <
Q\ Q&Q’ 0&\

@

. Fy < Y g v v Jy @
Figure 2-5 N5MUNLITI 1MUY ’1J1ﬂ3JﬂQﬂ ay uzi591len ﬂl@\?ﬁ13ﬁﬂﬂﬂﬁ?ﬂu131wu§

o
ACooIUN

5 Y o ' Y = 'y 3 aA [ v 9 oy Y oy
Figure 2-4 — 2-5 L!ﬁﬂﬂ‘ﬂL‘H‘u’J"Iﬂi’)ﬂﬂa]ﬂlli]‘ﬂ‘ﬁﬂﬂ!llziiﬂﬂ‘l’lﬁﬂ Vlll')”ﬁ]%ﬁﬂﬂﬂ?]ﬂlﬂ AV

q

A v g A o o 249 Y Ao S A o o
NIDANAABLDANDIDA 95% Y50 50% Iﬂmﬂw']gll$lﬁﬂﬂ®ﬂ Wuﬁq‘ﬂﬁlﬂwaﬂ ngljﬂﬂﬂwu§ﬁ$@ﬂﬂ

v
o

1

MINATOUYNTAY HIV-1 integrase
[~ ' [ ' @
Table 2-9 uagFigure 2-6 — 27 naaslimuiimsadanindiuaenndieslumsanann

Vv
Uiy dinade HIV -1 Integrase @utlandae duth Tiwade HIV -1 Protease



Table 2-9 A1 IC,, VINMINATOUGNTAIU HIV-1 integrase Hag HIV-1

2-32

v
' ' o [
druanaueandIni i miugiuanuu e aa (n=3)

Protease UDIAITANADIN

diara Friazaoiil e HIV-1 integrase HIV-1 Protease
IC,, (ug/ml) IC,, (pg/ml)
HUUAA HULIA A WUV
95% Ethanol > 100 > 100 > 100 > 100
Lﬂﬁanné'amfﬁqu 50% Ethanol > 100 > 100 > 100 > 100
i 65.1 46.6 > 100 > 100
Hin > 100 > 100 > 100 > 100
95% Ethanol > 100 > 100 89.9 > 100
niaenndaoihhay | 50% Ethanol > 100 77.6 66.6 70.7
i 60.0 > 100 > 100 > 100
Wi > 100 > 100 429 > 100
95% Ethanol > 100 > 100 > 100 > 100
gﬁ‘yanﬁaaﬁyﬁwgﬂ 50% Ethanol > 100 > 100 > 100 > 100
Hnin > 100 > 100 > 100 > 100
Ui > 100 > 100 > 100 > 100
95% Ethanol > 100 > 100 > 100 > 100
iiondaeihay 50% Ethanol > 100 > 100 52.1 > 100
dnih 71.9 > 100 > 100 > 100
s > 100 > 100 62.3 > 100
95% Ethanol > 100 > 100 72.3 > 100
muila 50% Ethanol > 100 > 100 58.6 > 100
dinih 26.3 > 100 338 > 100
waih > 100 > 100 86.0 > 100
ADNNAIY 95% Ethanol > 100 38.6 46.9 62.4
50% Ethanol 415 84.7 52.7 80.1
dini 8.7 10.8 71.3 49.0
Wi 17.5 > 100 46.5 > 100
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IC5, (ng/ml) of Musa sapientum extracts on HIV-1 integrase

(Khaw Nuan)
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IC50 (Pig/ml) of Musa sapientum extracts on HIV-1 Protease
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IC5, (ug/ml) of Musa sapientum extracts on the release of
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Table 2-10 A1 IC

v
[V 1 1 o v d @
MsananndIua g veendehNiuiu A IRz aany

2285

@

= @ oaa, o L4 S
50 i]1ﬂﬂ131’"5]ﬁ@ﬂqrﬂ‘ﬁghuﬂ]iUUUQﬂ'ﬁﬁaQﬂJ@\u@u"lcﬁu B-hexosamlmdase AN

s o
NUFaZDIU (n=3)

druitaiia Friazaruii 1daria WuguIuIa Wiufazeeni
IC,, (pg/ml) IC, (ng/ml)
HyUaa !L‘U’Ullﬁ’\i HUUAA !l‘lJ’lJ!L‘I’si’\i
95% Ethanol 57.1645.68 >100 18.2242.44 >100
lﬂaaﬂﬂg’mfrﬁﬁlﬂ 50% Ethanol >100 >100 . >100
i >100 >100 >100 >100
i >100 >100 >100 >100
95% Ethanol 20.19+1.63 >100 93.08+0.12 78.77+10.92
naenndroiay | 50% Ethanol >100 22.1843.46 >100 >100
dni >100 >100 >100 >100
Hain >100 >100 >100 -
95% Ethanol 21.2243.14 >100 75.46+1.76 51.3143.81
I{fana”wﬁyﬁqu 50% Ethanol 14.76+4.86 17.42+4.62 24.22+0.96 11.1243.12
Sy >100 >100 >100 >100
TERE >100 >100 >100 >100
95% Ethanol >100 >100 - >100
endaeiia 50% Ethanol 16.67+0.52 14.98+1.45 19.06+4.20 >100
i >100 >100 >100 >100
RS >100 >100 >100 >100
95% Ethanol 88.87+6.67 >100 84.24+13.24 | -
muila 50% Ethanol >100 22.96:+3.46 4 >100
i >100 >100 >100 >100
RS >100 >100 >100 >100
AONNAIY 95% Ethanol 15.5840.15 >100 >100 -
50% Ethanol >100 >100 >100 >100
dunin >100 >100 >100 >100
Wi >100 >100 - >100
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ICs, (ug/ml) of Musa sapientum extracts on the release of
-hexosaminidase in RBL-2H3 cells (Chonburi)
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Table 2-11 A1 % inhibition ¥®3 conc. 100 pg/ml mnmamﬁauqmﬁ'mmu%n
\ @ ' [ :l v J

Acetylcholinesterase  TU@ANDUTOW mmmiaﬂﬂmﬂmummmmﬂt’{wuﬁﬁwugmnma 63

HAZUTA (n=3)

dudiada haraoiildada % inhibition of Conc. 100 pg/ml
HUUA A LLU'ULWS{Q
95% Ethanol 31.8442.95 31.87+3.92
nldennamir¥ian 50% Ethanol 25.124.90 26.14+7.92
i 7.98+1.82 5.57+3.76
Rt -0.96+1.41 3.4840.63
95% Ethanol 30.5343.14 29.82+1.24
Waennmhiay 50% Ethanol 26.87+1.38 40.73+1.88
Hni 5.7843.72 0.93+2.34
e 13.18+4.35 5.38+3.07
95% Ethanol 30.01+2.84 31.82+1.19
L&@ﬂ%ﬁ&ﬂyﬁlﬁzm 50% Ethanol 26.4343.76 36.09+1.24
i 7.64+4.03 4.67+3.55
e -0.79+1.06 1.22+1.16
95% Ethanol 28.87+2.00 18.7243.42
ienganh iy 50% Ethanol 31.97+4.35 23.87+4.86
Hni 5.4743.07 7.30+3.34
A 13.92+4.97 1.08+4.08
95% Ethanol 31.3421.10 25.78+4.23
muia 50% Ethanol 27.66+4.00 34.30+0.28
Hini 12.2543.57 0.73+2.22
Wi 6.23+1.66 4.70+2.94
95% Ethanol 31.26+0.56 27.78+2.61
ABANAIY 50% Ethanol 30.53+0.97 23.5346.75
S 9.8542.01 6.27+3.54
RAE 7.27+0.70 7.18+3.62
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Table 2-12 A1 % inhibition U®4 conc. 100 pg/ml ﬂ1ﬂﬂ1§ﬂﬂﬁ@ﬂq‘ﬂﬁﬂ11ﬂ@uqcﬁn
4 o ' ' Y Yy e o

Acetylcholinesterase clug\lnﬁ«lﬁuﬂ\uﬁﬂll GU'ﬂqﬁ’lﬁﬁﬂﬂTl’lﬂﬁ')uﬁWﬂc]ﬂlﬂQﬂa'JUuwrl’lwuqazﬂﬂquﬁl an

HAZLT (n=3)

driiaia Frhazauiil¥ada % inhibition of Conc. 100 pg/ml
HUVAA WU
95% Ethanol 5.16+3.36 8.53+3.31
Lﬂﬁﬁ)ﬂﬂgiﬂﬁvﬁ'ﬁ!ﬂ 50% Ethanol 9.66+1.91 9.9942.17
Hnh 11.6845.90 9.4246.00
R 10.29+3.04 -5.0140.14
95% Ethanol 1.66+2.46 17.09+3.89
Waenndrmihay 50% Ethanol 8.71+1.04 12.7842.29
st 4.87+4.07 7.93+4.96
Wi 3.77+4.14 -2.01+1.63
95% Ethanol 5.42+4.21 6.58+3.12
ui’wané’wﬁyﬁ’qu 50% Ethanol 7.5141.62 13.67+5.24
i 8.46+3.97 5.5244.21
s 3.54+6.54 -2.64+0.27
95% Ethanol -1.58+1.02 8.17+2.83
ienZanh Ny 50% Ethanol 6.6243.88 8.26+3.77
e 8.3743.50 6.9144.53
uFah 2.9945.54 -2.8142.01
95% Ethanol 0.62+0.84 15.27+5.16
muia 50% Ethanol 4.44+1.62 8.73+3.31
i 10.93+5.02 -1.13+4.96
e 1.89+4.22 5.42+0.80
95% Ethanol 5.53+1.85 13.7240.32
ABNAAY 50% Ethanol 17.1043.32 17.13+2.00
S 9.5142.38 0.88+6.48
Rt 9.38+3.62 1.2741.63

Galantamine U1 1C,, = 0.40+0.01 pg/ml
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MISNAABUYNEMIMBYYAdAs: 35 DPPH
v
AANIINATDINDIN ﬂi’)ﬂﬂﬂllﬁ%“ﬁﬂ ﬁ)ﬂﬂ’]ﬁﬁi]ﬁ? LHag ﬁﬁ/ﬂﬁﬁﬂ ethanol Lﬂﬁﬂﬂwﬁﬂﬂ
by :l = . v 9 = Q’ i L = =S o ' A g
9 AU (U tannin) 1AZ TNAAIY cthanol HONT Antioxidant @ IWTI1EUAT EC,, #1031 BHT milu
Y a ~Hq Y @ d ' o A 'y a A v v
’msmumgu“aaﬁswh“lumimmﬂw muwu'ﬁjunuaaquﬁmuaumvaaﬁizﬂﬂ’nwu’qamm

v
111 @9 Figure 2-10 —2-11 L@z Table 2-13

Table 2-13 ANTAOYYABATZIIN 35 DPPH 90 i1 EC,, (g/ml) VOId13aAAINAIUAN V0

v V
o @ v
nA1e1 319 2 Wufuazuuudaa waz uie (n=3)

drufiada Aazay Wugu1IuIa Wuiazeani
ilaria an L e LY
95% > 100 6123  +|>100 > 100
laonndne Ethanol 4.37
ﬁyﬁqu 50% > 100 3208 +|>100 > 100
Ethanol 1.07
i 1990  +{27.55  +|19.83+0.18 | 35.76+1.71
1.74 3.10
R > 100 77.51 £ | 71.24£091 |>100
0.85
95% > 100 13.92 £ [>100 25.1740.58
nlaennal Ethanol 0.21
ihay 50% 36.76  +[2958 & |>100 25.15+0.76
Ethanol 1.66 1.76
i 7.81+£0.62 |>100 > 100 29.49+2.82
e 4040 £ (4419  +|>100 >100
2.92 0.06
95% > 100 > 100 > 100 >100
oo | Ethanol
an 50% > 100 > 100 > 100 >100
Ethanol
i > 100 > 100 > 100 >100
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e > 100 >100 > 100 >100
95% > 100 > 100 > 100 > 100
Wondni1$ | Ethanol
ALl 50% > 100 >100 > 100 > 100
Ethanol
Hnh 87.16 = |>100 > 100 >100
3.84
F
TEAVE 6.26 +0.65 | > 100 > 100 > 100
95% > 100 63.21 > 100 > 100
mula Ethanol 2.56
50% > 100 > 100 > 100 > 100
Ethanol
i 18.92  +|89.73 57.8241.24 | > 100
1.51 3.77
Wi 3306  +|>100 46.97+0.89 | > 100
3.18
95% 4727  +115.57 22.77+0.89 | 8.24+0.12
ADNNAIY Ethanol 0.26 1.84
50% 60.67  +|33.81 > 100 52.57+1.15
Ethanol 3.16 1.64
Hnh 516+0.34 |12.35 11.34£0.59 | 11.11%1.57
1.08
Wi 5.82+0.28 |22.86 6.04£0.20 | 45.30+5.82
0.65
BHT 11.05+0.40
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ECy, (8/ml) of Musa sapientum extracts on DPPH assay
(Khaw Nuan)
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Disc diffusion and MIC of Musa sapientum extracts (Khaw Nuan)
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Disc diffusion and MIC of Musa sapientum extracts (Chonburi)
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MINATOUYNEM IEUHINTHAI Nitric oxide
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Table 2-18 101580590154 Nitric oxide Summsﬁﬁmmdaum’nqmmﬂé"amfr’hﬁuﬁazamﬁy1
HUVUHLAZ AR (n=3)
druiiara Fhazawii WuRuIUIa ﬁuﬁfa:amﬁy”n
1%ara IC,, + SEM (ug/ml) IC,, + SEM (ug/ml)
nuuan HUDIAA nuvan MUV
95% Ethanol 80.3542.86 72.82 + 3.04 72.83 +3.93 42.62 +0.89
Waonndas | 50% Ethanol > 100 54.69+1.71 >100 >100
ﬁyﬁ’mﬂ i > 100 > 100 > 100 >100
i 6.68+0.33 > 100 Tifigni >100
95% Ethanol 78.80+1.54 36.6243.68 67.06 + 9.43 45.96+4.84
aenndas | 50% Ethanol 74.67+2.48 | 73.52+2.41 Tifigns 39.93 4 0.13
iha Fni1 > 100 > 100 >100 >100
et > 100 > 100 >100 >100
95% Ethanol 80.15+0.99 75.99+41.78 80.65 + 2.48 7.80 + 0.48
iton&ai v | 50% Ethanol 97.50+ 2.42 91.3348.11 71.61 + 1.84 >100
an G > 100 > 100 >100 >100
e > 100 > 100 >100 >100
95% Ethanol 92.4341.73 86.48 +2.42 67.56 + 5.37 71.80+17.6
iondae1i131 | 50% Ethanol > 100 Nifign Tifigni >100
Al dnh > 100 >100 >100 Tifigni
Wi 9.84:0.43 >100 >100 Tifign
95% Ethanol > 100 93.93 + 3.88 78.92 +7.20 44.65+14.22
muifa 50% Ethanol > 100 > 100 >100 82.16 + 0.53
dni > 100 > 100 >100 >100
i > 100 >100 Tiigni Nisigns
ABNNAIY 95% Ethanol Tifigni 97.5+ 1.17 Nifign 20.41 +2.89
50% Ethanol 87.60+1.66 >100 48.50 + 1.29 39.17+ 5.48
fni > 100 > 100 >100 Nifign
i > 100 9.75+0.93 Tifigns Nifigni
Indomethacin | 29.97 + 2.33
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IC;, (Lg/ml) of Musa sapientum extracts on NO inhibitory
activity (Chonburi)
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v

ndaerirh druiidra dhazmeildasa | 1C, = SEM (ug/ml)
aa Lﬂﬁﬂﬂﬂ%’m“lj’ﬁﬁlﬂ uai 6.68+0.33
Y1IUIA dondhmihau Wi 9.8440.43
Uiy | apnndae wi 9.75+0.93
azoeuh | uia ondhmitdan 95% Ethanol 7.80 4 0.48
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Table 2-20 HANTNATOUNTAIOYYADATZAIVTT DPPH assay voamsafianldonndrnihay

HUDUAS NAfAAIY S0%ELOH HAZATINATIIM (n=3)

nAY daunana | dah % Inhibition of Conc. (ug/ml) EC,, + SEM
1ih aza1oi 1 10 50 100 (ng/ml)
v d Y  w
WUFU1) 19aria
U
LLiJ‘UL!.“I’ai’Q wlaen S50%EtOH | 0.57+0.93 | 16.08+0.93 | 71.94+2.45 87.73+0.91 31.40+1.20
v :I v
AR
A
BHT 7.72+0.89 | 43.76+1.75 | 79.89+0.74 86.07+0.73 J 11.98+0.63
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NATOUAINAIAIUDIATY TABTD Cooling-Heating (n=3)

Vv
o 9

U1 HAd9In

781 GESY % Inhibition of Conc. (mg/ml) EC,, =
0.5 1 5 25 50 SEM
(mg/ml)
soufl 0 | Aundaeh | 3194125 | 6.150.68 12.1742.64 | 65.54£9.29 | 88.54+0.56 | 19.18+3.34
Asuua | - - - - 5.2240.60 | >50
s0uft 1 | Asundaoinh | -1754138 | 101179 10.70+0.26 | 58.35+7.60 | 86.74+0.54 | 21.74+2.94
Asmue | - - - - 4.41£235 | >50
Uil 2 | Afundaerinh | 0874051 | 4.6641.89 14.9540.07 | 62.23+3.34 | 87.99+0.25 | 19.9242.37
e | - - - - 0.85+2.40 | > 50
50U 3 | ASundaerinh | 3.644132 | 5080077 15.86+2.40 | 63.68+2.10 | 83.49+2.33 | 18.08+1.90
Asmue | - - - - 12.35+4.92 | > 50
s0Uft 4 | ASundanih | 2014201 | 3541048 13.1842.61 | 52.01+7.28 | 88.14£1.76 | 22.90+4.64
Asmue | - - - - 4.82+136 | >50
30UR 5 | Asundaninh | -0.32+0.04 4.0240.15 | 16.77+5.15 | 56.4147.95 | 86.49+1.36 | 21.19+4.43
A | - - - - -1.46£1.45 | > 50
3007 6 | AT | 10.084043 | 2.9950.57 12.5641.09 | 56.61+8.84 | 85.14+3.29 | 22.0943.53
EVRTE S - - - 3.46£0.92 | >50
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NAADVANUAIAIVDINTY 1A8TF Freezing-Thawing (n=3)
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1 1A9In

701U AN % Inhibition of Conc. (mg/ml) EC,, ==
0.5 1 5 25 50 SEM
(mg/ml)
30U 0 | ATUNBIY | 3.1941.25 | 6.1540.68 | 12.1742.64 | 65544929 | 88.5440.56 | 19.18+3.34
ﬁynw
Asmua | - - - - 5.2240.60 | >50
30U 1 | ASuN&a0 | 0.50£0.97 | 2.83£1.05 | 12.80£1.99 | 59.0046.94 | 83994049 | 21.2342.73
1{131
Asuua | - - - ; 2.39+4.05 | > 50
seufi 2 | ASundae | - - 10.54+0.31 | 55.55+7.02 | 84.33+0.25 | 22.82+3.13
vih 1.7442.61 | 0.04+1.59
Asuud | - . - - 7.0343.07 | > 50
30UT 3 | ASUNAa0 | 3.6651.51 | 7035133 | 17104034 | 62.8647.07 | 85.8043.24 | 20.1740.55
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e | - - - - -6.07+0.13 | > 50
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