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Extraction and Antioxidant Activity Evaluation of Pineapple-peel

Waste from Canned Pineapple Factory
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Abstract

Pineapple peels are enormous wastes from canned pineapple factories. They contain several
important bioactive phenolic compounds, especially ferulic acid, gallic acid and catechin, which
express high antioxidant activities possibly applicable in antiaging cosmetic products. The aim of this
study is to evaluate the optimum extraction methods to obtain such phenolic compounds from the
pineapple peels which were A, B and C methods in terms of the total phenolic contents and the
antioxidant activities. Then, the solubility and stability tests of pineapple-peel extracts were also
carried out. It was found that the C method showed the highest total phenolic contents (10.61 +0.25
mg gallic acid equivalent/g dried weight) and antioxidant activities both from DPPH assay (IC, = 3.12
+0.07 mg/mL) and FRAP method (13.:90 £ 0.40 ptmol e equivalent/g dried weight). The solubility
test showed that the extract was easily dissolved in ethanol and glycerin.  Following the accelerated
stability test by 5 heating cooling cycles, the extracts showed significantly increase in color intensity
and decrease in amount of gallic acid contents. Also, the chemical stability test in acidic, alkaline,
oxidizing and reducing conditions showed that the extract was stable in most conditions except the
alkaline condition. However, prior to cosmetic usage, identification and content determination of the
obtained phenolic compounds in-the extract should be further studied to provide fingerprint and

guideline for cosmetic applications, as well as safety evaluation and antiaging efficiency tests.
Keywords: Pineapple Peel, Phenolic Compounds, Antioxidant Activity, Agricultural Wastes
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weight (DW) 58484117075 A 118225 B FTTAITY 10.50 = 0.50 1A% 7.20 + 0.50 pmol Fe’'eq /g
DW muddy danaasuasai 3

6. MInageuAIMIazarsasanalaondulesaa183T United States Pharmacopeia
(USP)

asananeuldenduzsaainisoazaie’ld 1y propylene glycol, glycerin, laureth-4,

tween 20, 95% ethanol Iagdiazatsiansanaaza1s ldauIA (very soluble) MuINBH VD3 USP
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D 95% ethanol LAY glycen'nLlazﬁm”liﬂazmﬂulﬁla‘IJTLlﬂ’nN (freely soluble) Tudviazane
1 <3 [ 1 ¥
propylene glycol, laureth-4 L181% tween 20 ae14 lsneuansana luaunsaazaie]d 1w DI
7. MINATOUANVAIRINNMENNVBINTananlasnduillesaneasniisianis
[ ] 2 1 v AA = a 42‘ dyw
asana lundife 10% NaOH lagasanalidoadazingnewnaiu uonantiss
WUIAT L* a* 1182 b* NOULAZHAINIINATIUNANNUANA NI NN T AYNNTDA (p<0.05)
K A 2 R A ' =R A A 2 ' A 2
Tagnu1a1 L* INAUNI0D90 T 01904 A1 2* aAa9rueDal Tuaunuyy Laza b* muau
=2 AA A dy ] <3 ' v A v
e M asanITY 9619 15sAUNUNANTEAANANAIAIAD 10% HCL, 3% H,0, 1ag 0.1%
Na,8,0, iHesnnduna lunumsasuutlamsmenmvesansana
8. MINATDUANUAIAINNNEN NS AN VBINTANAADYUNYNNANIZITY

WUAT L* azal b* vesasananeiulaendulzsanainaasuiinianad

Y
Y X A A

pg 1l dodAYNNana (p<0.05) WnedsmsanaN@mINI UL I TasIanas Usuna gallic acid

Y o w

luasanawlaendulesanazai pH anaeed1aliieod1nyn19ana (p<0.05) HAIWIU heating &

9

cooling 5 591

anlsenauazdeauony (Discussion and Suggestion)
a o dy Aad v A A U
NUITBUNATUNAVBNTNMTANAdITUsenouneaNoasendinlaendulsa
Y J { I Qy { Y]
Ananas comosus (L.) Merr. @18Wus JanmAe i wapmaonei lann Issnudulzsansyileq
A o 9 I 9 Aa 1 @ A ] ~ o
e lydluansawenyadase nmsnaassnudIsanannasndulesananalay
Aas Yy a 1Y) A al 1 A B o %} Y Y = -4
75 B 1d3ovaznanaavesnisdnaganga laglian .41 odounuiminuie Fawuniesay

P

HaNanf la1A11eenI1911 9898 De Oliveira et al (2009) Nimsadaasndulzsauraaie

a

an A = IS < ' a Y 1w
75 soxhlet Ngmnin 60 oA nsAFad (W uIa1 4 957 T wud1las veaswandaamsanamIny
d’ = [ %} % Y = a U [ A [ A (3
15.70 emsun v v ngRe mnmsismaiueanswmuhaananlaendulzsandna
T35 C Idaaslsznouiluednsauganga Tagliawiiny 10.61 + 0.25 mg GAE /g DW ¥4
4 ' a o . 2 o 1% A o Y 9 ad
WUNTOININUITEVY Alias and Abbas (2017) FIiIMsenanaonduilesaunanieds soxhlet
3 o 1 9 = a = T W
Aunar 2 ¥ Tus Taenu ldfsnailueansauliauiny 28.78 mg GAE/g DW 91nmsnaaoy
Ly a ' o A o A o an y £ Y
mansameyyasasynuNdsananlaendulesananalaeds ¢ gnslumsaeyya
1 [ H 4
darszgenga Iaeds DPPH Tagliin IC, dnigalaelinuniny 3.12 £ 0.07 mg/mL Taeldgns lu
NISAIUBY YDA TA NI ascorbic acid (IC;,= 0.145 +0.006 mg/mL) 1182 Trolox (IC;,=0.15+0.01
] 1 Y d( 9 a asy d‘ = 1w
mg/mL) ag1)szann 20 1 ez Igns lumsaeyyadasz 1ae7s FRAP gangalasiiauniny

Y 4 [l
13.90 £0.40 umol Fe' eq /g DW Miionatiloanninmsanalaeds ¢ Hilsuailueansiuga
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A [ 3’, as a 4 1 o A o A o ax
ngalumsanani 335 1InHaN13AUATIZH TLC wunasananlaendulesananalasds C
v g { 1 . . . . < J J
WNUY AWUNY gallic acid 1A ferulic acid 11 U0IAUTZNOU HANMITNATOUNTASAIWAIUNUN
v99 USP vasasananlaenduilzsananalaeds ¢ wuiazaldauin (very soluble) 11 95%
ethanol Q1S glycerin g A o'laa1unais (freely soluble) Tu propylene glycol, laureth-4 111 g
1 1 %’ Q'I 1 90‘ 1
tween 20 1a Iazanaluiind i gallic acid 1182 ferulic acid 9z aasnazateri1 1ate uans
A @ ] ¥ Y IS v A J A A a " Y
nensana luawnsaazaeildontumsz luasanatiesdlsznovdun lulivaluegaie
E4 1
i lanuausalumsazaietivessnsanaanad HANMINATIUANNAIAININMENINAD
= 1 Y = o A [ Y as =\ v 1 a 4
msninyNasanaaendulzsananaldaenis C ianunidinensa a15eend ladiay
a s A 1 =~ A < 1 A ] v o w
#1531 F1H09910A1 L* a* nay b* Imsnldsumavantiosvie lunlasunilasedielivednsy
NADANSIMINATIULANU N EnA iAdIg19n Tuan1iza1e Taes1 L* a* uag b* Aeu
HazHaIMINATULANA NN UoE T TsdAYNNED A Lzl eansnadoUAIBENTAZAI0A 1
Y H Y 9 4 ]
NaOH Wt ufinuNdvesasanasaasingnouwnaluniilonniowinnluaisanaill
s . . | e { < a 1 . o Aaan [} 1
99AU5ZNOVUD gallic acid 118 ferulic acid NIl unsaN UpANBgTIdWITDTIRAs o DA 1A
FIADANADINVNUITEUDI Polewski, Kniat and Slawinska (2002) lavimsanuian)nlasaInil
. . ¥ Ll A i LA A’ ' IS
Y04 gallic acid 14111 TABNUIIAIN1TGANA U EAIVD L gallic acid 171 pH NI uA19TAAADY
1 1 9 F
FIUNAVINNTZVIUNT autooxidation YOINTA gallic acid NNz HATUAITTENATE I IuMTh
@ Y A o A Y <3| 1 =1 = o
aseana 15 lugasnsesdionasudutiua gz adsimsdny 0 NuARINIINen LAz
=\ (% A Y d‘ 1 1 A a dyo./ 1 [ A
mundvesasanadaonduilysanal pH a1 9 mim@yuennlgsnunasanaasn
Y d' % ad S 1 % g}.z = Qd‘ 1 (%
dulzsananaanis ¢ Iaw luasmmuamenniaz naaiisogurgl Nan 1z Tnenag
Y
FUNZUIUNT heating & cooling 91UAU 5 TOUNUNNUNETANAN TV WV LR FmADanas
Y
FAINIAT L* 1ag b* NoULazHAIHIUATZUIUNITANMNLANA N LB 1NUTad My N 19ana
g o 1 a {3 4 Y [ a
FAINIGINDNYT U209 gallic acid M vosntlszneulumisananlaendulzsalinianas
UT2UI0 50% FIa0AAGDINUIIUITYUOI Cheng etal. (2014) IAN1NITANYINTAAIA IV

Y

Y d' a ol 1 % 2 4 Q' a
nsatlueanluimguigiiaie o Taennai ferlic acid IN13aa w8 M INYLILDIN QAU N g 1YY

= = A Y 9 ~ a A 2 ~ dag dy o 1
uazummmaﬂiaﬂmmaiwmmmuﬂqmwnmmLﬂuizﬂgnamummu HUDNIINUIINUA

U

v 1

1 pH V4@ I ANAAAI0d NUHIAA YN NADANAIHIUNTEVIUNT heating LA cooling T1UIU
5 59VINIUIIGUDI Cheng et al. (2014) WUIINIAAWAIVD phenolic acid a1 1HajazINAIN
(Y 1 1 4 a I
NIZUYIUNTT decarboxylation ¥NAIB YT U ferulic acid ETGE decarboxylation 9& 1811w
. = o 9 @ 1 3 A 1 A g [ Y]
2-methoxy-4-vinylphenol #9A2592 7 1 s anan 1NN UNTAAAAIHTOAT pH NN LANG L

' v A < 2 d%l A = ddy a @
WU31ﬁ1iﬁﬂﬂ3Jﬂ’JWiJL‘]JuﬂiﬂLWN"IJuIﬂEJ‘JJﬂW pH aaag G]Niuﬂimu@1ﬂlﬂﬂ%1ﬂﬂ1iﬁﬁ1ﬂ@n"lj®\1
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I3 A A A 1 v A o Y v A I A 49! 1 <

pendsznouriaouiiodluasanaiildmsanaliannuunsamviiu od1 lsnammn

o Y [ e 4 o o
desmaihasanannalaendulysa lisegnd lF lumansesdronsasiimsfnyuagwan

o w [ a A ~ 9 [ an A [ I ]
gasisy anuilasaneuazilssansaminlgasananeariusannlasnduilzsaluaissie

1 v A o (% Ly a 4 a

¥rapauun I NURI taziimMInage Ui U IEaNATAITIMIIAT IR atazlS e

= a d' ] [ d' 9 A [ g}/ add‘ d' =4
assznouiuedaniodluaisanan ldninnlaenduilzsansiua Taeds nmuzauiefny
I o o 4 ) 1 wAa
fingerprint oz unimalumsirlihlszgnaldlunsesdrensae lunsiimsAnuguaniia
A ) A o A [ ] wAa Y I 1Y) 2,’, a IS
MunToId 19U qosdsananldondulzia wu quanianms lsiluamsdugimanaiad

9
(depigmentation) ﬂmaum“lumiﬂummu”l%ﬁ matrix metallopeptidase (MMPs) <19l
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