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The purpose of this research was to study the phytochemical
screening, antioxidation and efficiency to control Spodoptera
litura of mango peel which is a native species in Sa Kaeo province,
Thailand. According to phytochemical preliminary study of mango
peel, 5 types were found: alkaloids, flavonoids, coumarins, tannins
and terpenoids. The extract of mango peel with ethyl acetate
solvent showed the highest total phenolic content and total
tannins content which were 403.10+0.02 mg GAE/¢ and 330.78
+0.02 mg TAE/ g, respectively. For total flavonoids content, the
highest was found in dichloromethane extract at 255.11+0.02 mg
QE/g. The antioxidant activity study obtained from DPPH free
radical scavenging showed the highest in methanol extract (ECg,
value was 4.38+0.03 pg/ml). In the addition, it was found that the

contact toxicity test by topical application of mango peel extract
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was able to control Spodoptera litura. In which the active

substance extracted with ethyl acetate, it showed the best effect

at 24 and 48 hours (2,392.14+0.13 and 1,580.26+0.12 mg¢/|,

respectively). Therefore, ethyl acetate extract was analyzed by

high performance liquid chromatography (HPLC), in which only

gallic acid was found. It can control many bacteria and insects.

Overall results suggest that mango peels from Sa Kaeo province

can be further studied for using in insect control plans to reduce

the use of chemical pesticides.
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TunzsisUsznaulumearsngnuad waz
a1391ueuYadase (Antioxidant) Faduansiisinny
Tuii [1] Wnevawizludn walsl wazayulng ansuseneu
Tuansddyimaiddoanedn “arsngnuiai
(Phytochemical)” Tneuwuadu 2 ngulvg Ae a1s
UYgun il (Primary Metabolites) Lagan5v e i
(Secondary Metabolites) Tusudsedvinisine
ansUszinn ansnAogiduasusznauiinuuaneis
fulufivusiazaiin Wotasweaniisannszuaunis
Fadaasgilufio waginazuanignivandyine
og1sdmau asnAsniinuluivudazyia 1y
woan1aosn (Alkaloids) Warlaussd (Flavonoids)
unudiu (Tannins) lnalales (Glycoside) masiiusen
(Terpenoids) Way afesesn (Steroids) Wudu [4]

uzaiasflansiiflguandidiueyyadase
ilesnmuifiansinueyyadastluuTinaann Wy
Induduazdsllasdrryatein 1wy walsviveyn
(Carotenoids) koulnlaaiiu (Anthocyanins) way
a15Usgnauiluedn (Phenolic compounds) 1ag
ansusznevituednd waiinululden e uay
Wanvasuzig loua wieadmesu (Mangiferin) nsa
wnaan (Gallic Acid) nsaALNdn (Caffeic acid) way
WUty (Tannin) [5, 6] Founadmesuduansitiua
mandineregraannans Wy mstudatela
wazhuaiiise Yasiuemsdniau wivin uaznseeu
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tabaci) [9, 10]
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msmUsaaIsUsEnauNueans (Total Phenolic
Content)

MIUINIaEsUsENaUNURANTILAY
3% Folin-Ciocalteu colorimetric 1§ 1337 fauvas
270 Majhenic wazany [12] l9nsaunadn Wuans
119531 Ae asusenauiuednTinasyinugnsen
fiu Folin-Ciocalteu reagent Fausznousae Phospho-
molybdic-phosphotungstic acid laga15a9na17
e n3 a4 Llae Phenolic hydroxyl groups U8
asUsznouiiuednsin iiadusisainu (Tungsten)
way lududtudu iy (Molybdenum Blue) &«
@jmﬂﬁuumﬁmmmmﬁu 760 nm

IPENANANTALANLLATTIUNTARNGEN (AN
iy 0.1-0.0001 me/ml) %3 ansfeeeiidosnis
NeEau Usung 0.2 ml Auaisazane Folin-Ciocalteu
reagent ANULTUTU 10% (v/v) UTH19s 0.8 ml T
ity Unlgamgiivonduaa 5 unit 9andudiu
ansavanglelfgnAITUOIUA AMULTNTY 2.5% (W/V)
U3ues 1.0 ml weliidndu Usiigumgfivieady
181 20 Ui TRAIA1IAANE ULAT ANNE1IAAY
760 nm #a8uA3 89 UV-Vis spectrophotometer LLay
MUSUUEIUTZNOUT UBANTINTDIENTAIBE 91N
nsLIRsgIUNIALNadnlumiteladnsuauy aves
nsawnad neou M nasat AL 1 ¢ (Gallic acid

equivalents, mg GAE/g dried extract) Wu7 1319
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wmsgrunsaunadndudunse (y = 0.7453x + 0.001,
R?2 = 0.99)

n1IIYSuIaaI5UsEnaunaIlivess sau (Total

Flavonoids Content)

nsUTunaaIsUsEnaunaliuee s
#1835 Aluminium trichloride colorimetric 1JWAs
fifAuUasan Arvouet-Grand waeame [13] 1ngld
\AB3TRAY (Quercetin) uansunsgu dndnnishe
a15Usynaunlalauess i svuaazld Phenolic
hydroxyl groups YU A5 817U AlCL 1A e du
asUszneudseuiifidvasauazganduuasiiniy
g1IAAY 415 nm

IEHANANTALANENINTFIUADTTAY (X
Vg 0.1-0.0001 mg/m) ¥i3e ansiegeiideanis
veaey Usuns 0.2 ml Avansarangezgiideulng
Aaalse ANUTUTY 1.0% (W/v) Usues 1.8 mU 1w
Wiy Uai gumgdvieadunan 10 uit Yar1ns
ANAULATIANBTIAAY 415 nm FeLA3es UV-VIS
spectrophotometer wag yMUTuIUaIsUTENBUNA-
TUREATINVBIANTAI0E 199NN I MR IUlUmY
ﬁaﬁﬂ%’muyja%uﬂaﬁ‘%uﬁaﬁmﬁfmmsaﬁmﬁa lg
(Quercetin equivalents, mg GAE/ ¢ dried extract
WU nsmlnesgIuees IR dudunse (y = 1.1158x

-0.0047, R2 = 0.99)
IS ayuEuYIvue (Total Tannins Content)

WIS UNAITALAIBUINTFIUNTARNUTN
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ﬁ'}@ﬂﬂﬁmmﬁmmanﬂ?{u 760 nm 119N
MEAUNSIEUNTI TNSNAdoULTULARINUAUENTENA
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Yosnsaunuilinaensuminansanauie (mg TAE/g
extract) Wu31 nMaAsgIUnsALNuUdn DU uATS
(y = 0.9078x - 0.0013, R2 = 0.99)

NsnAdeUgNSA 1ueYyadasy 1ngTs DPPH free

radical scavenging

v a v
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DPPH free radical scavenging Juisiisaulasann
Braca wazAuy [15] Ineldnsaunadn wnosdfu was
Andfiud \Duansuesgiu dvdnmsfeansazae 1,1-
diphenyl-2-picryl hydrazyl (DPPH) autluansavane
AiasuazgandunasinueIndy 517 nm Lle
auyadasy DPPH viujisenduansiueyyadasy
azvliarsazanedui9wes DPPH 919as3utduy
ansazanedmdessounazligandunasiinauen
AdY 517 nm

IngNANA1TaLa18NINTFIY (AULTUTY
Sud 0.02 me/ml) Wi eansiiegsiidesnsnaaay
(A ud WS udu 5.0 me/mb) Ysuns 0.2 ml fu
a15avans DPPH 7 azanslusavhazarsiuviuea
Aududu 0.05 mM Usues 1.8 ml Widniy vadi
gampiivieduiifiaiduna 30 wil Yarimsgandy
waTia IRy 517 nm et UV-Vis spectro-
photometer LAZAIUIUNIAIS DIATUDINTITA 11

BULADHY (% DPPH free radical inhibition) 91ngn3
% DPPH free radical inhibition = [(A-B)/A] x 100
i Afie AnnsgANAuLAIvEIANTATATE
DPPH #ilaiflansneaaou
AINITAANS ULEIVDIATAZANY

DPPH 7il@1svngau

n193iATIEY I09AYsE N ULTUATYDINTAUNAAH
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A15ASI9dBURIAUTENauYedluLUa an

123079 lawn NsAwNadnkazkuadasumgmailna

High Performance Liquid Chromatography (HPLC)
Tnensimsouasatnainudendiarududy 1000
me/ lWTULBUAUA1TaEAELINTFIU NIALNAEN
wazuuedinesu Aaududu 500 me/l wagih
Fregrenseuionsos (Membrane Filter) 4u1n
0.2 lumseu antiinsiziaaendes HPLC Tngld
C18 moduuvinnsyziuulelaiasin eerUsenau
YounaLAd oud Ao 0.2% ozdlalulnsd
(Acetonitrile) uagnsnealsnNeaneasn
(Orthophosphoric Acid) (10:90, v/v) §as1n15kua
wiawadoudl Ae 10 mUmin gamgdl 4°C Inetedos
asvinansuuulalenesisddmsu HPLC fimuen
AdY 242 nm wazihfeg1adnfetas 10 Ul ke
nsIAsIERazansannlaa1nns AN uTLE
NIMUTEULTBUAUAITUIATEIUNIARNATNRAL LU
DTU NUIT NIALNARNTAIFUATITIFUATS A
y =7.8384x + 194.67 uazeduUszanssnaula (R2)
WINAU 0.99 uarkusdesulamraunisidunse A
y = 11.159x - 48.39 wavAduuszans wadula

WInAU 0.99
NS SR NDIFOY

d15rauaziiudieg 19U unIE Y in
(Spodoptera litura) Mnudaswesnuasnsluui
Fwfeaszud dnmedsddues foGnnsd
guunqil 27 °C AT UELTNS 70% WAzt
14:10 LN fagemnsiiion Tundeswanaindimasy
Tnevadasvhnmsdsueadieslundomnanutu
dietlostunsinde Wonuouddersdnuiazsh
nsednudunoglunssdeyfonszauuandes
Fufutodaedinna anduileildulslunis
fimudielflunismaaesdely fadaginsannn

ALV INAAIUENSIAEITNSUWLEY (Freezer)

MTUATIEIAI T U SR M TS UFUEAlRENITIEnaS

(Topical Application Method)
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NANTZNURBNITIIEYAULATINAS [17]

Haa5UseneUiueansu

PnRanIUsIaiuedanTmeLUFon
29 nudnluasanmddonusireiusune
Tluednsiugegaillefiaoziam (403.10 + 0.02 mg
GAE/g) 59989l wyuea (112.71 + 0.00 mg
GAE/9) lanaalsdiinu (26.02 + 0.00 mg GAE/g)
wagtantwu (14.36 + 0.01 mg GAE/g) ANUa1AU A7
avansusazUssaniildatnavinuaiunsaly
nsAsEsTiuaneeiy Saiavhazanefiteuldain
Tun ¥ tevuoa lwnuea azdlaunasieniay
Oudu (18] venwmileaniduiinissieauieadu
Usunauituednsiuluiil svesuzarafrnenlsls

Usinauwiniu 192 mg GAE/g Tumsainmisiuniuea
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95% arinFBlAT eI MUUAIUANEIMAT (Shaking
Water Bath) [19] § s7USuaifeeninluiuden
uzshshnenliiusiudesdminaszuia 2nms
senuasUszneuiiueadniinuluifouzaae 1w
nsategan (Ferulic Acid) nsaluslamnny dn
(Protocatechuic) Aaols3#n (Chlorogenic) wnadn
(Gallic) m#ian (Vanillic) nsaandn (Caffeic Acids)
[20] uazluiUdenuzaiaeiiug Ataulfo Keitt Osteen
wag Sensation §9NUBYWUS VBIAIINTA YT UTN
(Syringic) Wwalaunatanieaines (Methyl Digallate
Ester) lufiawnatan (Methyl Gallate) unalaunu
11 (Gallotannins) unaladanglaa (Galloyl Glucose)
Mlaunadu (Theogallin) nsaluslaa1iny dn
(Protocatechuic) uagnsainesan [21, 22] @15
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mg QE/g) taniwu (107.83 + 0.02 mg QE/g) aziu-
MUa (17.76 + 0.00 mg QE/g) MUAINU 91NN1T
31891UUBY Donatus Ebere Okwu ag Ay [23]
wuan Tulungdsesdszwmaludisodarsnanla

wossluluu3uias 11.24 mg QE/g Jsansdndayiny
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Toun unsdwesu (Mangiferin) wafiu (Catechin)
dWAnTu (Epicatechin) Lagiatoddu nglaa
(Glucose) Nuénivng (Galactose) wsalua (Rhamnose)

lalaa (Xylose) uay ag5101ua (Arabinose) [6]
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TAE/Q) lamaslstiiviu (21.28 + 0.00 mg TAE/g) Lay
@AY (11.70 = 0.01 mg TAE/g) Mua1AU 91nN1T
518971UUBY Donatus Ebere Okwu ez Ay [23]
wud TulunzdiswesUseimaludisy 0.45 mg TAE/g
Faaznuansusznouwmesiuoes leud ludneddu (B-
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Tuluyzasluusymaludise

PINUALALUSUNUBNURUTIUA NNE15anaLUdDN

favhazaneiildade fuedntanun WanTausnavun unuutanyn
(mg GAE/g) (mg QE/g) (mg TAE/g)

GRS 14.36+ 0.01° 107.83 + 0.02° 11.70 + 0.01°

Iamaslsiinu 26.02+ 0.00° 255.11 + 0.02° 21.28 + 0.00°

1o osTien 403.10 + 0.02° 166.68 + 0.01° 330.78 + 0.02°

WUea 112.71 + 0.00° 17.76 + 0.00° 92.37 + 0.00°

v @ a =
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v
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A BETLHN

LUNUBDE

1923.78 + 0.04°
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61.74 + 0.04°
4.38 + 0.03°
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1Asuilaunsy HPLC 909d@15azane
uIAsFIUNIALNadnLazLLadmeTufiaadudy
500 mg/l WUNSNARBINUINENTHUINTTIUNTALAGEN
wavuusdinesu fidn Retention time 7 4.87 uaz
29.19 W9l uaIRy

nN1IATIvEaulATuILlALNTN HPLC 989
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Waenmeaniazaeeiassdien wuii nsaLnaan
{1 Retention time 7 4.90 wazldnunusdinaTu
Tudendignadasmesvhazansiefinozdamn uans
Tuguil 1 wagmseit 5 Falisonndesiuuideves
Ramirez wazauz [25] finuin Tuldenvesuzain
aneiug Pica wae Tommy Atkins JUSH0e3 a1
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169.38 way 232.15 mg/l M1UaINU uonnileain
dunvitansadaainiudenusiag 2 anewus
(Mangifera indlica var. “rosa” Wwag Mangifera indica
var. “espada”) ﬁmam’amsmwaumaw%nmqu
i LCso winffU 7.95 uaz 3.27 me/l muasu uazd
ﬁma@faﬂ%mmmiaaﬂlsdﬁaﬂamuaw%nmgu
[10] uenantuldinistharsatnanluuzaed
annAleaavnaraIuezdlau Laziuniuea wuil
annsadfuduundiSeldvaneiin wu Staphylococcus
aureus, Streptococcus pyogenase, Streptococcus
pneumoniae, Bacillus cereus, Wwa ¢ Shigella flexnerri
(8] Fsaenndosiuuideinuandiifiuinasare

o
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q
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Tain LCs, (mg/V) LCs, range LCso (mg/V) LCs, range
LINLYU 10,239.29+ 0.13° 6,753.55-20,250.57  3,601.74+ 0.12° 2,524.50-5,704.23
lapanlsiiuu 9,477.44+ 0.13° 6,175.29-19,394.76  6,590.28+ 0.12° 4,093.17-15,595.43

2,392.14+ 0.13°
6,257.61+ 0.12°

LN BLTLAN

bUNIUBE

1,712.59-3,366.71
3,635.28-18,796.78

1,580.26 + 0.12°
1,721.18 + 0.12°

1,037.24-2,225.23
942.81-2,765.35

v o =
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