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Abstract

Mangiferin is a phenolic compound that abundant in mango leaves and
endowed with a wide range of bioactivities. This research aimed to study the potential
of extracts of 5 varieties of mango in order to develop supplementary products. The
young leaves of 5 local varieties of mango were prepared as tea. The extraction was
achieved by using the microwave technique and powdered by freeze-drying technique.
The phytochemical and biological activities of water extracts were studied. The greatest
extract percentage, 26%, was obtained by Khiew Sawoei. The results of thin-layer
chromatography, found that the main substance was phenolic compounds, xanthones
and flavonoids. A Comparison of Fourier Transform Infrared (FTIR) Spectroscopy
technique was found to similar IR spectrum of mangiferin. In addition, the study of total
phenolic content, antioxidant activity and inhibition of a-glucosidase and a-amylase
found that Khiew Sawoei and Nam Dok Mai showed the highest content of total phenolic
compound and outstanding activities especially the inhibitory effect of a-glucocidase
which higher than acarbose 10 times (p<0.05). In the future, mango young leaf extract

may be created as a dietary supplement for diabetic patients and the elderly.

Keywords: Young mango leaf, Dietary supplement, Bioactive compound, Alpha-glucosidase
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Gallic acid (US¥w Sigma-Aldrich) 2, 2-Diphenyl-1-picrylhydrazyl (DPPH, Sigma-Aldrich)
Folin-Ciocalteu’s reagent (Loba chemie) 3aiiud (L-Ascorbic acid, Merck), Mangiferin (wna1n
Tunzsmaeumemaiiaaalnsalal) 4-Nitrophenyl o-D-glucopyranoside (Sigma-Aldrich)
pvA3Lud (Acarbose, Fluka) toulssl waarnglaZiaa (ot -glucosidase, Sigma Aldrich) p-nitropheny!-
a-D-glucopyranoside (PNP-G, Sigma Aldrich) toulei weanhey luaa 2,2-azino-bis (3-ethylbenzthiazoline-
6-sulphonic acid) (ABTS) fau (Oven) Ju ED/FD U3 laueuiialustudu $1in 1n3odlalasion
e LG 3 MH6024D \A3 89 Microplate Reader 3 Spectrostar Nano U3 #% leuaudila d1in
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Figure 1 Young leaves of 5 varieties of mango
A) Nam Dok Mai (NDM) B) Fa Lan (FL) C) Petch Ban Lat (PBL)
D) Chok Anan (CHAN) E) Khiew Sawoei (KSW)
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NIMUUUBHLUS

nsnTaaeuasngnuaiidosiuresasatasemeadalasunlan LU UL LU
WSsasazaevesiietasataluseunzaiae 5 faegas vviln 0.4 Sadndu azaredae
w5 uea 50 1ulAsans wiu TLC @159 Anuunn 6.5 x 6.5 [ufluns waginsgumvnazaisng
ANUSASIEIUT Avun f il ethyl acetate : methanol : formic acid : water (5:0.5:0.02:0.1)
wenaTazaefieg NaTatATR WL s uadevaen capillary WaERTIVEOUNARILLES
UV 254 uag 366 W1luliAT LagASI9d@8UNA Ua156 78 Anisaldehyde reagent way Folin-
Ciocalteu reagent

n1sns9daulsaiusdnsauvasasananslusauuzaing

AsUIuaiuedansau 1978 Folin-Ciocalteu Colorimetric assay fiaLUagaInId
493 Majhenic et al. (2007) LAFB3a5IRSFILUNTARNAGNT AT 15.62, 31.25 62.50,
125, 250 war 500 llasns/fiadans luhndu wisuansiess 10 fadnsu/dadans avate
A291957U0a U1d15A20879 20 lulasans naunu Folin-Ciocalteu reagent A1LLUNT W 0.2
wesuea 100 lulasdns wag 1N NaOH 0.35 Tuan$ Usuas 100 lulasdns vnludiila 30 undl
figumgivies fadn1sgandunasiinuenady 765 uilulung Wsuiuiuasd Auom
Uinadluednsmvesansada TaswSsuiiisuaidalstiunsvinnsgudasiouanaisazans
nInaLnaanlunuae mg GAE/g DW

mi‘wmaa‘uqwéé’ﬁuauyjaﬁaswmmiaﬁ'@mﬂuéaumsj'N

n1sNAEeUqNS A1usUsABATEA87F DPPH radical scavenging Waz ABTS radical
scavenging \J1357IRAuUAI N Braca (Braca et al,, 2002) DPPH radical scavenging: JiUnansseens
1uau 20 lulasdns wenlulosuea 80 lilasAnsiavansazans DPPH anududu 300 lilasluans
$1uau 100 lalasans Uludifin 30 un andurinisiadimsganduuasdisnrue ey
517 Wluuns ABTS radical scavenging: JiUnansiiog1e Usung 20 lulasans waululesiuea
T 80 lulasing uazansazany ABTS avmitudy 0.36 Jadnsu/dladans Usues 100 lulasans
wewazyaludn 30 widt 9ndwhnsiadnsgandusasiianuenedu 734 uiluuns
CRRICECR Microplate Reader mifjLﬂﬁnzﬁwaimsﬂﬁﬁﬁmzu%'aﬂazmié’uéfﬁ NNGFAT %
inhibition= [(A-B)/A] x 100, A A mmi@mﬂﬁmmwaqmiazmaﬁhjﬁmimmaau B A ANNS

AANFULABIENTara1eTlaINAaeY
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mwmaaquémwwQﬂﬁmﬁﬁuLaulszjﬁLLaaW’quﬂ%LmﬁaEr?%' p-nitrophenol
colorimetric method t{uAa7RALUasa1N Matsui (Matsui et al, 1996) DiUnansiaagng 20
lulasdns waw sodium phosphate buffer (pH 6.8) 100 lulasans wazoulesiueariingladina
(1.0 glin/Aiadans) 20 lalasams Undhoguugdl 37 ssmwaidea 1Bunan 20 unit 9rnduids
an3azany p-nitrophenyl-0L-D-glucopyranoside (PNP-G) Anauidudu 2.0 ladluans, 20 lulasans
Uniigamadl 37 ssmwaidoa uan 30 uil wasiivansazaneletfiouasueiun (Na,CO,)
1.0 9adluans, 40 lulasans '3?91mimﬂﬁumaﬁ'mmmm?{u 405 UlUILAS A28LA3 B9
Microplate Reader

nMavedeugqrisnstiudaianssueulesiuearezliaaieds 2-chloro-a-nitrophenol
colorimetric L U357 smuvatan Gella (Gella et al, 1997) TrUnansiaog 19 17U 20
lulAsans waw phosphate buffer (pH 6.8) 100 lulasans wagioulmiteavozluaa anmdudu
324 yiin/Aladdns 20 lalashns Unfigumgfl 37 ssenwardoa Wuan 20 undi Nty
@13aza18 2-chloro-p-nitrophenyl-0-D-maltatrioside (CNPG3) Anuidiadu 2.0 adlians $1uiu 20
lulasdns Undiegamgdl 37 eseaided Wulian 30 il fnansavarslafieunsueiun
AILTNTY 1.0 dadluans 91w 40 lulasans LLazi’mﬁiWﬂ’lsgﬂﬂﬁuumﬁmm&mﬂ?{u 405
wiluans fewnies Microplate Reader mylnsnzsinalnenisAuaniesasnistiuds NNGAT
% inhibition= [(A-B)/A] x 100, ile A fi® ﬂ'ﬂﬂﬁfﬂmﬂﬁuuawaamiazmaﬁiﬂﬁmwmaau,
B Ao AimIganduLasesasasanefidamadey wasimaiesasmatudsmesarsiiianu
sty 5 wse 6 Anududy Tumanududuiianunsadudilddosazso (1C.,)

adanllunnsimszvidoya

AasgideyaneatialngisinT1einNLUTUTIUNINGYY (one way ANOVA) fgn
wanaduAindsdudeauummsg i (SD) ves 3 91 vesnsneae uarkan1sAnyITedie

NNENRIZAU p <0.05

NAN157398

NANTASENYILAZETENANIIUBDUNZ U

Tugounrainsan 5 aeug il dhnenls! (NDM) & (FL) imsstiuann (PBL) Tsperius
(CHAN) wazidenans (Ksw) thilvauldiminludiedesas 19.17 9 36.54 uananafansei 1

(Table 1) InganuanisinTeuviveslugounsaiae 5 atewug lau3uiayluliuimun
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lny 3 aneug NkalnalAesdie fndu lorotud wazmysUiuain nainA1ANNTuRIEAIeq
Moisture analyzer loAianuduade Tutae 4.7640.50 fis 6.14+0.47 laaanuduinasliiiu
8% Faluluauuszniansensieansisuay 13e3 auulng @UUA 280 w.A.2547) 119l

- 1Y A a a o Y 1
Lwaﬂa\‘iﬂuﬂ'ﬁlﬂi'ﬁyLmUImm@QQau%iEﬂum’J@ﬂ’N

Table 1 The number of tea bags obtained from young mango leaves of 5 varieties

Mango varieties Fresh weight Dry weight Number of tea bags / 1 kg fresh
(g) (g) young mango leaves
NDM 96.09 18.42 190
FL 49.48 18.08 360
PBL 41.48 14.30 340
CHAN 79.35 25.35 320
KSW 53.35 11.61 210

Remark * Tea 1 gram/sachet

nansanaylugeunzasislulasiam 350 106 4 Wil (90 esrealdea) uysedn

10 Wil wazthluviwiwuundidenudsldansaiong (Figure 2) wuitiugilonansliansadn
a o Y a A Y o ¢ a R N e i v =
wndian dnvuzansainusdvios snviuiugideaensdia Tusunuegludidesas 16.2 s

26.0 nansswazdualuansed 2 (Table 2)

Figure 2 Powder extracts of 5 varieties of mango young leave tea;
A) Nam Dok Mai (NDM) B) Fa Lan (FL) C) Petch Ban Lat (PBL)
D) Chok Anan (CHAN) E) Khiew Sawoei (KSW)
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Table 2 Weight of powder extract of 5 varieties of mango young leave tea

Mango young leaves tea Weight of powder extracts (mg /g DW)*
NDM 238
FL 172
PBL 162
CHAN 182
KSW 260

Remark * Ratio of tea to water (1 sachets: 50 ml) 1 gram per sachet, extracted by microwave 350 watts,

4 minutes, soak for another 10 minutes

N13ATERUBNA UsTNaUMBAlivasensan andlug aunzi i sematialasunlans i
wuulHuuNuaznaliaySesmsudnesudunsusaanlnsalal

nsasivdsvarsngneadluasananslug sunzi Uz uavindud sumain
Tasualansfluvuuiuuiannsonsndeuusmanazng uaisid saiuld wudn arsade
5 fhoeadinguansimileusuiiuSinasistudntion ansansivaeuanuas UV dansuszney
fflszuureuginmmadiseslsnnlulessadtemaedl MsnsIvaoURe FolinCiocalteu’s phenol
reagent lﬁu,amwaLﬁuﬁ‘fwLﬁu%’mﬂumimju?\luaﬁﬂ WALMIIEOU Anisaldehyde reagent 1@
wansnadudmdeadudaduamsnguraliuesduazuiousulnu faawd 3 (Figure 3) uay
Iensrvaeunavewmyleidy 1wy -OH werlsindn demalayisesnsudnesudunsusa
awnlnsalad (FTIR) wudtwafiavesansiu FTIR spectrum vaaia 5 ansain Sdiuiindneiu

ansuusilasu (Kulkarni & Rathod, 2018) madnansudniduansussdmesu dannd 4 (Figure 4)

S R— 5 5
'mu_uugumm- b

NDM FL  PBL CHAN KSW NDM FL  PBL CHAN KSW

Extract 0.4 mg
Mobile Phase :
ethyl acetate : methancl : formic acid : water (5: 0.5:0.02: 0.1)

Figure 3 TLC profiling of mango young leave powder extracts;

A) detected by Folin-Ciocalteu’s phenol reagent B) detected by Anisaldehyde reagent
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Figure 4 FTIR comparison of extract spectra with Mangiferin;
A) Nam Dok Mai (NDM) B) Fa Lan (FL) C) Petch Ban Lat (PBL)
D) Chok Anan (CHAN)  E) Khiew Sawoei (KSW)
F) Mangiferin (Kulkarni and Rathod, 2018)

Asnsdaulsunuiusdnsanluansanansludauuzaiag

1505398 UUS U UDANTINVDIAITEN ARSI UB B ULLUI 5 A188719 HANISNARBY
WU $Uunuanseyluyie 43-72 mg GAE/g DW WU’i’]ﬁui‘f’]ﬂaﬂlﬂLLﬂ%L%EJ’JLﬂ’JEJﬁU%JﬂEU
Huednsuluvsinannnilndideadu nglugeunsiinawi 1 nfu SUswaiuednsiu Ussunu

69-72 1AANSY LARISIALLDUAVBINALIAIT1N 3 (Table 3)

Table 3 Total phenolic content of 5 5 varieties of mango young leaves powder extracts

Mango young leaves powder extract* Total phenolic content (mg GAE/g DW)

NDM 72.44+0.03
FL 48.19+0.14
PBL 43.67+0.35
CHAN 53.60+0.12
KSW 69.14+0.32

Remark * Extracted by microwave 4 minutes, 350 W, 90°C, soaked for another 10 minutes
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KaNSATIRFRUAEINIT I Yasasafarsludauazaiag

nsvaaeuqudFnueyyadaTsuesasanandluseunziiag 5 @eus fewmaiia DPPH
assay Way ABTS assay Wansnaaesnuitasasanusifonasuaziinenlfiuansqni ia
Tnglameiufidonmeuanigrsiinnifuasusdmeduiasivsaend MeaziBoananisnaass
LANITIA197 4 (Table @) I§fimsmaaeugvdfiiendestulsaumiu A gqrsdudshanssy
wulgidueaningladnauasieulesiuearerlueg nanimaassnuitansataiugideiae
waziinenlfiuanaguadia lneameiugiTeume meqwéé’ugﬁaﬂsmLaulanﬁLLaaW'quﬂ%Lma
Afsuiansuusdimeiunaziniteyansilua @adusniildlumssnulsauimn) Yssanu
10 wh iflosann A1 ICs, Dudniiuansnududuiiaansodudilddosas 50 fadunafiuandn

ICso Y08 FIULARIVDNA NANIINAABININITIN 5 (Table 5)

Table 4 The results of antioxidant activity of 5 varieties extracts

Mango young leaves powder extracts ICso (DPPH) (ig/ml) ICso (ABTS) (Llg/ml)

NDM 20.81+0.08 15.33+0.06
FL 24.46+0.03 15.96+0.02
PBL 47.66+0.08 21.94+0.08
CHAN 39.44+0.04 28.09+0.05
KSw 18.61+0.09 12.18+0.06
Mangiferin 18.64+0.04 -

L-Ascorbic acid 7.74+0.03 3.87+0.06
Trolox 8.25+0.05 15.01+0.05

Table 5 The results of alpha glucosidase and alpha amylase activities of 5 varieties extracts

Mango young leaves ICso (Alpha-glucosidase) ICso (Alpha-amylase)

powder extract (mg/ml) (mg/ml)

NDM 0.08+0.02 3.79+0.03

FL 0.08+0.01 5.47+0.01

PBL 0.31+0.06 3.43+0.02

CHAN 0.26+0.03 4.35+0.02

KSW 0.07+0.02 3.84+0.02
Mangiferin 0.07+0.06 -

Acarbose 0.81+0.01 0.23+0.01
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HAINNITAN©EI09A UTENBUNILAT 999 luNEL 13T 51891UNITNUANTEIA Y AB
a5unedime3u (Kumar et al, 2021) daduasnguuaulnuiilidivdes evufasendu
Anisaldehyde reagent Tngannuaveanalialasuilans WL UULELUI wag IR spectrum WU
arsnguifiesdusznovludinailndidssturesansatandugounzaiieia 5 aewus
uennidmuasuszneuiluednluasanadsaonadesiuiineinenunsnuasuszsney
fuaanluluuyang (Kumar et al, 2021) 99nwanisnaassnuiuztsinenlduazuzia
WemeiluTunuaisuseneuiluednsiugslndlAveiufe 72.44+0.03 uay 69.14+0.32 mg
GAE/g DW sudnsiu

< v ;4

n1sAnwIgMERIueuyadaTrretansaianilugeuNyiiIe 5 aenug fes DPPH

va 9

uay ABTS wuthaewugiinenliuasdenas wanwquddueyyadasslddfian dwmnsed a
(Table 4) FsaonndosfiunanisinySinaansusznaufiueansluasatandusounssing uay
Hulunuilineisisnuianisesngnivesarsuseneuiluedndenisdudsarsouyadasy
(Zeb, 2020) M3fnwgMENsSuSaRanssuveseulyiioarnglafinauazerluea dady
wuleiddnlunsszasnisgadiniinannewsiudldidndrgnssuaden tierionisan
seduthmaludonvesdiheimundinissulssnueims wanismageunuiaisarialy
gounrishnonliuasdonamelduanigninisdudsianssuveseuleiuearnglading
uazverluiaaldffian famsadl 5 (Table 5) ansunsdmoiuiduaseglunquusulyuaunsa
wnlsanluuzaing Fwaduluiimmadsdudeyaiiaeisemulumsnguueulnuansoeen

o

grsdugauearhngladinauazerluaala (Santos et al, 2018) Asun1seengnsdudaeulesl

v
o

iy 2 vilailvesensatrlugounsihninenliendonans fanudululfgeiinanya
n1seengws vesansuusdneiu lnsaenad ostunavesansngnuiaiifi nsaaeudseinada
1ATNINNTAWUULAUUN HazBuduannwa IR spectrum UBIaNTan AlUS DUNZH NATIA UATUINE-
a3y (Kulkami & Rathod, 2018) @nsan mhue auuza 1938 US unasansuaulnu wavansusenef uedn
agluuSunngs a'nmaiﬁmmmaaﬂqw%(s[,uﬂ’lséf’mawaﬁaﬁxLLazé“Ué?aﬁ%ﬂiimauvl,%ﬁl,t,aawq
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