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Abstract

Inflammation is a process by which tissues respond to foreign organism
infection. In the inflammatory process, an important inflammatory mediator was nitric
oxide (NO), which causes swelling. Pineapples were an economically grown plant in
Chiang Rai province. This study aimed to evaluate protein content, enzyme activity and
anti-inflammatory activity of the extract from Nanglae and Phulae pineapple peel. The
results showed that the extract of Nanglae pineapple peel had higher protein content

and enzyme activity than that of Phulae pineapple peel, 4.56+0.56 mg/ml and
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2.03+3.85 unit/ml, respectively. Both of pineapple peel extracts at the concentration of
0-1000 pg/ml did not show cytotoxicity effect in macrophage cells (RAW 264.7) which
induced by lipopolysaccharide (LPS) for 24 hours. The analysis of NO inhibitory activity
against standard aminoguanidine found that the extraction of Nanglae and Phulae
pineapple peels inhibited the formation of nitric oxide, the strength varied depending on
the concentration of the extracts. Therefore, both of the pineapple peel extracts showed
good protein content, enzyme activity and anti-inflammatory activity. It’s can be used to

prevent and treat diseases due to inflammation and other appropriate treatment.

Keywords: bromelain, pineapple peel, anti-inflammatory activity

umin

mﬁé’mavLﬂunazmumaﬁa’nm&mavauawiamﬁm%ma%w wazAsidudunsede
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disease) Lsmu1mami (Diabetics) 11159 (Cancer) uaglspdodniauzainnees (Rheumatoid arthritis)
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Huan 20 11 SsawFenthiinseshansataveulusiiau mndumsssmeasazansuay
Fliuisenissiuiuuuntiiionuds (Bench Top, SP Scientific - Virtis, USA)
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2. myiaTwiUiinalusfiusazianssuvedlusiiay
ansadalusiiauaindendudzsaiuiguanasiuguiaua 10 lulasang
sl Alkaline Copper Reagent 3 fiadans nauliinduudailinsfigumniiveaduna 15
Ui 1 Folin Ciocalteau 0.3 fladans vaduiian 30 unit ¥luindnsganduuasil 650
wiluing thenfilduniisufunsmanmnsgiu Bovine Serum Albumin Taermuslsieuidadu
0.01 - 0.1 #adnsu tharsadalusiiauaindsndudzsaiuiguanasiuguiauaui 20
lulasang vy 50 fadluand vesdwirlasiiftessing 4 1 faddns srntuihasavaeilduu
0.65 Weliud 1T 1 faddns wdniluvuiigaumad 37°C Wuna 10 uil anagnewlusiu
filsigngossny 110 dadluan$ Trichloro Acetic Acid 2.5 fadans udluiluuusefigamgs
37 °C Huan 15 undl arsaranedildluisun3ingd 6000 seusdoundt Wunan 15 uily
Tarnsaaniuuas 280 unluluns Weuiunsnanasgulnlsdu
3. MsVAdBUEVSAUNISSNIdUTetasaraluadLalaTHaEIAes
3.1 mamnzdsavaduualasha RAW 264.7 Buanmsimadundiiusualy
oMsiEsawagia Dulbecco's Modified Eagle's medium (DMEM) i1l 10 % Fetal Bovine Serum
(FBS) wa 100 unit/mL penicillin-streptomycin wasiey Mniuiluvsigeuasamumgd 37 °C uay
fiU3sna1 CO, oy 5% seaunIwadanS yAulafuT (70-80% confluent) Ud¥in3 sub-culture
3.2 MIAEUANLITINTINURNYAs RAW 264.7 NadaUNSiTInTanuesas
Tnefi3 MTT assay F3mavadeuSuanmasmsifensad RAW 264.7 Tumviuy 96 v (15 x10°
wedsioviaw) Tuonaisusaduiin 10 % FBS-DMEM uagUsilgamndl 37 °C, 5 9% CO, w1 12-16
Filue ndniuivemsideseadidansatniiamududusing 9 way Lipopolysaccharide (LPS)
At 1 pg/ml Iae LPS siwmthilidudansedueaduselnsvhalivasansdonarinissniay
A4 9 Msnedeun1sivinsenvodwaalagldas 3-(4, 5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazoliumn bromide (MTT) Iénandndunan formazan fidais Ineusunea formazan AinTu
Pzilauduiuslnensaiudiuaiunnudtinsenvewad
33 manniamudutuveslulasi veaeulaeds Griess (Sudsai et al., 2013)
Femududuredulandluemsidoead WusilvdUinansassluninesnlas iesn
lulasifundnsudiiinanniseandinduveslunineenleduasiniuaies 14ans
Aminoguanidine {umsnuauuuuUIntunssudimananlusinoonled
4. MIIATIEteya
wansnaaesiliuanaiuaiade + dudswuunnsguvemamvaassesislion
3 pds AnaAndudsAvsavduig Tnemsdnseiuuuanaoaidudy (inear regression analysis)
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aunszhtldansadaneuaniudendulzsniusqua uaziusunauaiifarududugs $1uau
% yield iU 20.13 wag 25.26 MNa16U

2. msfnuUTalysiukazianssuveeuleinniendulesa
msfnuUsalysiuluasadiavevaniendulzsaiiuggua uaziuguiua
wuiSnalusiuresasatadutzsaunaua waswinfu 4.56 + 0.56 TadnSudediadans 4l
Aunnndudzsariudguadsiilusfuiiadaldiviidy 3.05 + 0.94 Tadnfusefaddns uazain
nsiazvafanssuvesulelusiiau wudasananildendulssauuaiinanssuves
woulwliadewiniy 2.03 + 3.85 yiasediadans Fellunnninduussatusqua uaziianssuves

oulesliviiiu 1.58 = 6.14 glinsieliadans dwwandlunsned 1 (Table 1)

Table 1 Protein content and enzyme activity of pineapple peel extract

Protein content Enzyme activity
Sample .
(mg/ml) (unit/ml)
Nanglae 4.56 + 0.56 2.03 + 3.85
Phulae 3.05+0.94 1.58 + 6.14

Remark Values are expressed as means + S.D.

3. asanwiautduiiveesarsatmldondulssndaimadiniziassuualasnig
(RAW 264.7) ¢85 MTT assay
2 a 9 & 9 & ) ¢
nsnageuruluiivresansadadendulzsana 2 aneiusluwaduunlasnig
(RAW 264.7) Muwilenirgae LPS 1Wuian 24 $alus finanandudy 0-1,000 pg/ml 92838 MTT
assay MU @1saiave1uINUdendulsanisaneiuggua avaigiugueuanseauaIy
\udu 0-1000 pg/ml lalfinaseauduivrowadiualasnig Inenuindesifudnissenves
WwaallALAuAI1 90 % aslanslunind 1 (Figure 1)
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Figure 1 Cell viability of the LPS-induced macrophage RAW 264.7 cells pretreated with
pineapple peel at concentration 0-1000 pg/ml for 24 hrs
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4. msfnwgrsnisiunssniauresasataUdenduizsasenisdudinisadig
lunineanlyn

nsvAdeUgYEMIFUMISNIEuTeIsaiaInUFenduls sariugua uaziuguIaua
mﬂmﬁmi%ﬁmié'fuéxqmiaﬁ”waum?ﬂaaﬂlszm“lmu,ﬁauﬁumimmmu Aminoguanidine WU
Aminoguanidine aunsadudsmsasislussneenlasle 97.32% Lmamswmaunmaumum
fldFFuame LPS iiissedufien Tnsansafnaniudondulzsaiuguioua anmnsadudams
aslumsneanlanle 22.22%, 28.19% waz 35.53% auaru wazaisainanidendulzsn
ftugqua ansadudinisairsluninesnledlnefinruuswdsmuanududuresaisarn
aadudu 10, 100 way 1,000 lulasn3u/fiadans awnsadudinisadrsluasnoonledls
33.27%, 30.65% Waw 36.33% Aud iy faandlunnil 2 (Figure 2)
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Figure 2 Nitric oxide (NO) inhibitory effect of pineapple peel extract compared with

amino guanidine
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Funsniaviiunalnnisduinsadisluninoenlesls Tneanududuresansadauien

94



Rajabhat J. Sci. Humanit. Soc. Sci. 20(1): 90-96, 2019

Fulrsaildlundadae 10, 100 war 1,000 pg/ml lnsanududuitlddomsinnnudufivse
\was RAW264.7 Aoulpanisld MTT assay Fuilevaaeupnuduiivrowad nuiraisade
Waenduussaiiliiduiveieadeglurag 10-1000 pe/ml Fudleneasunisdudanisaing
lusdneenled wuhaisataainudendulssanaiusuisianaziusguadannuaisaly
msfudimsasilunsnesnledviefinuausalunsdunssnay Tnsaonndosiunuise
989 Dharma et al,, (2015) AnuinoulesTusiiauanunsadudaeniifveseulssl inducible
nitric oxide synthase (iNOS) Fuduoulesilélunisnanluninoenled wazannisasns
reactive oxygen species (ROS) #adsnaanni1az oxidative stress luswaduunlasvials way
donpdastuaiideves Vellni et al. (1986) uaw Wallace (2002) Fanuinanstusiiauluduussn
PrwannszuIunTenauls
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