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Abstract

This study was taken on to prepare formulated crispy caramel chips with Nam Dok Mai mango peel at 0,
20, 30, 40 and 50% (w/w) in order to evaluate their proximate composition, quality characteristics, texture and
sensory properties as well as its physicochemical properties during storage for 20 days. It was found that the
chemical composition of the mango peel had the highest amount of carbohydrates (71.98%). The texture of the
crispy caramel chips formulated with the ripe mango peel 30% (w/w) were the highest score value. The 30%
mango peel supplementation had appearance, color, odor, taste, texture and overall liking score in the range of
7.72-7.96. For the physicochemical characteristics, crispy caramel chips supplemented with mango peel of 30%
was found that the fat content, total energy value and soluble fiber content were lower than those of the basic
formula (p<0.05). The water activity (a,), L*, and a* value of the basic formula and enriched treatment (30%) were
not significantly different (p >0.05). Therefore, the addition of Nam Dok Mai mango peel to crispy caramel chips
increased the nutritional value especially carbohydrates content and fiber as well as improved appearance and
color of the final developed product. Thus, mango peel supplementation in crispy caramel chips could provide
the better physicochemical properties indicated by color and hardness values and sensory properties compare

with the basic formula.

Keywords : crispy caramel chips ; mango peel ; storage ; chemical composition ; physical properties
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Table 1 Chemical and physical characteristics of mango peel

Chemical and physical properties Mango peel
Moisture content (%) 21.45£0.36
Lipid (%) 0.46+0.34
Protein (%) 2.65+0.04
Ash (%) 3.46+0.11
Carbohydrate (%) 71.98+0.21
Fiber (%) 4.44+0.35
Color value
L*-value 75.03£1.18
a*-value 2.1240.61
b*-value 49.08+0.79

*Data are expressed as mean * SD.
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Table 2 Sensory evaluation properties of crispy caramel chips as affected by different levels of mango peel

supplementation

Mango peel
Attributes 0% 20% 30% 40% 50%
Appearance 8.04+0.90'a  7.48+0.74b  7.94+0.93a  7.34+1.00b  6.70+1.07c
Colour 8.10£0.89a  7.34+1.00b  7.96:0.92a  7.40:0.95b 6.48£0.54c
Odour 7.46+1.03a  7.46+1.03a  7.72¢0.78a  7.40+1.21b  7.20+0.86b
Taste 764+117ab  7.74+1.19a  7.82+1.16a  7.48+131ab  7.34+0.98b
Texture 7.66+0.82ab  7.44+126b  7.80+0.76a  7.38+1.01b  6.72+1.05¢
Overall acceptability 7.74+116ab  7.68+0.96ab  7.90+0.91a  7.48+123b  6.98+0.77c

*Data are expressed as mean + SD.

a-c means within the same attribute in row with different letters are significantly different (p<0.05).

0% 20% 40% 50%

Figure 2 The photographs of crispy caramel chips as affected by different levels of mango peel supplementation
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Table 3 Chemical and physical characteristics of crispy caramel chips without and with 30% mango peel

supplementation

Chemical and physical characteristics Crispy caramel chips

0% Mango peel (Control) 30% Mango peel

Moisture content™ (%) 0.66+0.14*a 0.92+0.15a
Lipid (%) 13.70+0.23a 13.11+0.15b
Protein™ (%) 5.90+0.41a 5.40+0.57a
Ash™ (%) 0.82+0.03a 0.91+0.05a
Crude fiber (%) 0.80+0.12b 2.77+0.31a
Carbohydrate™ (%) 78.92+0.20a 79.66+0.22a
Energy (Kcal/g) 462.57+1.81a 458.27+0.04b
Insoluble fiber (g/100 g solid) 2.83+0.09b 4.34+0.07a
Soluble fiber (g/100 g solid) 1.79+£0.03a 1.49+0.02b
Total dietary fiber (g/100 g solid) 4.62+0.12b 5.83+0.09a
a,” 0.24+0.4a 0.31+0.01a
Color value

L*-value™ 57.01+1.61a 54.20+£2.35a

a*-value™ 9.94+0.28a 9.93+0.76a

b*-value 31.56+1.98a 24.60+5.07b

Hardness (N)

10.47+1.19a

7.56+0.20b

*Data are expressed as mean + SD.

ns is not significant different.

Different lowercase letters in the same row indicate significant difference (p<0.05).
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Table 4 Peroxide and hardness values of crispy caramel chips without and with 30% mango peel

supplementation during storage

Storage time Peroxide value (meq PV/kg sample) Hardness value (N)
(day) Control 30% Mango peel Control 30% Mango peel)
0 6.40£0.15*b 7.91+0.30a 10.47£1.19a 7.56+0.20b
5 7.05£0.33b 8.70+£0.45a 10.36+0.91 9.01+0.70
10 11.64+0.73b 19.36+0.32a 12.594£0.63 10.73+£1.06
15 12.00+0.71b 19.75+0.87a 13.76+0.37a 12.52+0.59b
20 12.74+0.69b 19.86+0.85a 14.95+1.05 14.04+1.24

*Data are expressed as mean + SD.

Different lowercase letters in the same row within the same attribute indicate significant difference (p<0.05).

AATUANGIAE
=< - P = ' & [ | rs
anuan1sAnEesAlsznauniuaiuazniannaaslasnuziosiinanlign wudn JesdAlsznavaes
Ailulamsngansienay 71.98+0.21 TenAnaanuziwsdlimaiudnuounn muvisiuagias alaaglas warues
= - & A \ o = ' a - a ~ a v =2
wazualsuess uenand wlasnuzsssiianslsznaunguualsnuasdiazanslsznauiueanganindnsoy a9
gmanaTannlunissinunissniauuaridsslomiau sies1anie (Zhang et al., 2020) Autlutlszlamnnaen
1 a a o & dll ] a 1 < A 1 al L% nll =® o v
wraaeliidinlundndusionmaiedadingunin adnelsinin wasnuzaiseiiBuiuailulamsnngeasnnli
wWiasnuziwiBuuaassgeanllfion (288 keal sia 100 nFuFnaeneNgwiie) wenanil wlaenuzaindadiuisnnag)
° R | & ) v \ a \ a o @ P
uaunildemenudifenuzdsganlifoausanaind1e 1wy wnadan weaneds AN uen1ta uay
= \ o o o ' X o Ao oo A = o -
neasuas euanseiullnuaeiugreauzaing (Madalageri et al., 2017) MaRdaiadanAny N iuesflsznaunig
= A 1 dJ 1 =l ] [ 1 dlt:l = % a 1 1 d’l ] dl
wiredlaenuziee senudnaenuziaaiuunadleanvnmauaransfinueyyagasuinningauiilauardauau
230z (Patil et al., 2015) taglaaunsunsiasiidsylaadsianistin il luanavunssnens ineludounan
Adnylunansinaianm ey mazlaarmsidaudaslinszuounisluniaduemsannauasineuilugng
. Ay a & ne | & =
(Gill et al., 2021) Nriaalidulaausiazaaunldnazliazanasn lnenisAnwve Gupta et al. (2022)

euddaanuzasdiduluemsieunnilszinndensy 28-78 Tnaluaimsildavaneuneeiseasy 14-50 uas

1
1y

laamshazanainlfagisenas 13-28 Gelsuanduluanmmazatsun lilunlasnuzdasgniininndlaensu

U

(Serna-Cock et al., 2016) fosdiayarianuaiiilaanuzsissiinenliignaniuunasaasailulamsnddounnuay

1759



9IENFINNANARTYIN TN 28 (RUUT 3) Muenew — FUNAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNANNIRE

a

S = £ A @ o o PV a o - A o @ i S
llLLiJ‘ﬁ"]ﬁl%ﬁ@’]ﬂﬁ@’]ﬁlﬁﬁ\mﬂLﬂu')ﬁmﬂ‘LW]ﬂi‘Léﬂ’]ﬂ“ﬁL@?Niuﬂl@ﬁmm%ﬂiﬂﬁLLﬂNﬂ?@‘LILW@WENu’]VLﬂL‘]JH@’WM’]?LW'H’Q‘M‘IWWV]N

q

yarsiall

NAN9ANHINITEENTUTe L INANN Aan ARt ATEILATINTBLEATNUTULAT AR I ATEIUATINTBL
L@?mﬂﬁfanmmmﬂLﬁuiﬁfi’]t’gu?‘llmﬁmmﬁmu@mmluﬁmﬁﬂwmﬂmﬂg 3 nau 78115 wazniseaNsulnesqu
dl a A 1 d’j a A a A 1 dl o Y 1 :/’ dl (BN 1
Wanis@dunlasnuagnluliuinunnay Sineanisdsnlaanuziosgniszifaaas 40 wnriunlidauase
Angaluinwleduda atelsfinn lussdunisdiunldanuzsinegnisasay 30 (Inswmin) lufiaauuansig
Tudud1e sansdiulaenuzdasgnlundndinsinsesuassnseunniniullinlfndninusilqaaiuinau 189

wasuudaslvinlirzuundiudnsozdong @ waznisseniulngsananad wenani erafinandjizen Maillard

yvaa

= o L o & 2 o o £ & = = | <
uaznIzUIUNITIAeD ludl (Caramelization) N IRATN AN A TRINAAS U NN ‘mmwm@wﬂmﬂmnmm\‘iqﬂuu

=l a o &

fadluanunlunisddauulasduianalusendneniseuninau (Laguna et al., 2011) T9R10IUAAA U ATEILAT

nsauilutladudrdyduiunissenfunaniugiannisaesgizinaluduiiy nisaulaenuzaasganinifiuly

o '

(tHunIsesas 40 Inasnmin) denasalaseasranieluresnansnsiaseswasansaudaunaainnislleaiuns

= 9

NNTU uazdenaseieduiaiefissifiuannsnivilidan naasuudasiandon Aniulunisfnesiallaclinng

al

@nlaanuzangnisyautesas 30 (Tnatwidn) Tundaineinsesuasensausie il inszdsnasaninislssidumig
dszandnialupanseufiusine fesfign
avAlsznaumsAlLazNanINTeINAR AT ILATINTaLIdT I AR NN TNgN e LU gRsiug Y

wudn leemsatialiazanaundAnisauiluassinnszlaenuzdosganllfaalaarmsnazanain liuas

o o ¥

liazanayin (Gupta et al., 2022) GeaaRlsznaui i lfinasauasdanasaA I nasaIuianadataNia A fae

o

v

(p<0.05) atinelsfinu laewnsiazanain flunliinansaudniiesdenaiinannisgoudeluansatinazaatin Id

Tunszuaunisulsguazlugluandmsinenagnazdsfiaasananesiilumy nandnEiaseauasansoudInaen

v o v o

1 = 0” a iﬁl iI 'S o” a o rdl d” v 1 =3
NrgnITINUIN8asEINaU (a,) TedNRRETUA U N TunRad T aNnTusan atnglsfinny uanismaana

v '
o o ¥ =

'~ P e ) Y o o a = g a7 o
uNﬁWLLmﬂﬁﬂ\?ﬂu@ﬂqxﬂﬁJNuﬂﬁq 3! (p>005) IﬁﬂwqiﬂN@mﬂmm@qﬂqﬁ‘wmﬁﬁ‘ﬂqmﬂqqﬂmuuﬁ‘ﬂuqﬂqﬂ NANAT a, @1\1

D,

(2 '
o o o ' o a = a v o 3

FeANANRUTIENIN BN AN TULATTNBAsE AN N et et LesAUssne U ey lunARAugia1MIg 1egann

b

29AUIENaULNBLN9EI N TR FURs TN LN a4 luN AR e uns liR9n 1A a. anad luRARSeianunsiall

w
v

! P a A o oo = | e s DI a =
aN1IanAn a, IAlaansEnasvuTednnlseusean deannnsoueadutanannlueinisld wu naaisinae
g’ A dﬁl dl dJ A 1 = & dl Oal =® =2 oﬁ/
1UIMNA WTBANTAILANAIINTURUT (Roca et al., 2007) TaitlaenuziagenalesAtssnaunreuiiasaunsnmain
Baszaindewrndenuntdannelulaseaienandngiasasuasansauninndinisiia luanauinelundns el

= = a o e o a = \ N A | Ao o o
nsilasuilasaresnaniuginTasuATNIaLRAIRINIdINILAaNNENNAN AR b* anasatnaliEd1Aty (p<0.05)

L A \ = S A A e = o A P 2 \
Tﬂﬂ?’n@ b ‘V]@ﬁ@quﬂuﬂﬂﬂ\ﬁL’ﬂm@uﬂ@ﬂ\?'ﬂ@m@\?sﬁﬂLﬂuﬁ\l@Nqﬂqﬂﬂqﬂﬂ@ﬂuuﬂ@\‘ﬂl@\‘]ﬁ\?ﬂqmquUimiuLﬂ@@ﬂTﬂ\?NZNqﬂ

1760



9IENFINNANARTYIN TN 28 (RUUT 3) Muenew — FUNAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNANNIRE

'
=

wnanlfignszudenszuounisulsglfcamnabeu dsualsnues finnuluaenuzainainiinnaia@inaes &u was
was uazdailuunasaasufinualafiu uazdniue (Ribeiro et al., 2007) #91e9useiaiasnuzainlgouamiRsiiu
ayyadasieildiutaelunisinusnvinlauazuannidan Nzids wazinmanulunysel (Giampieri et al., 2018; Yang

et al. 2017, Skates et al., 2018) uazgiausnrinsadngR 1 iduarsussdlsson (Kayesh et al., 2013)

v
¥ S v o

naasulaanuziegnasualiinunniladuiasasnsasuasensauilasuliatinamnn n1sadulaan

q

Nxﬂqunﬁi:ﬁu%ﬂﬂﬂz 30 (Imilﬁflﬁﬁﬂ) ﬁﬂlqﬂ')qﬂuﬁ\iﬂﬂ@\? Imﬂﬂlqﬂ"‘]qllLL%\?‘H@QF’W?’Q\?LLﬁ?\?ﬂ?'ﬂUL@?NLﬂa'ﬂﬂNxﬁj']QZ‘;ﬂ
= & o s v . a a Ao o A =
Nﬂ"]@m@\?ﬂﬁlqLﬂuN@ﬂJ'}'ﬂf]ﬂﬂq‘j\IﬂlﬂLﬁi‘mLmﬂsﬂ’ﬂu LY bNARIL LS]']Z\]Z;]JIZ‘]@ LL@:LEINLSII@QI@@ NNINRUINKANTEALNTISURY

avALlTen @U%uj mealulaseaieresnsas LLﬂ’Nﬂﬁ"ﬂU%\i@ ALTIANUNILIUNN ﬁ‘ﬂﬂﬁ‘l_lﬂdﬁ"ﬂ‘llluﬁl"ﬂﬂ’]i‘uﬁl nnaaslATeass

v '
A o o

Wunalinandusiiie dudaniuiatiosaa Is1eauinadniusisuneuNinea lnandssunazinasu 11 ldA A

'
o a

wisanaduariiladudaniuuaady (Yanniotis et al., 2007) AINNANIFANHINITALENENARS T ATRILATINTEL

9

et 20 Fu wudn Aadnudennauialugnafiuguuazidsuidasnusiasesay 30 (Inetiwnin) deAiaauuds
a [ rn:ll d’l 1 =3 o d”q o o 1 5 1 =
weuARfusInNINIRlusz I sfuFn ilunaannissandaiussudsesflssnaunguidsiuuazan slulawmes

a o [ IS

LL@zﬂﬂi‘@lfyLaﬂﬂ'J’m%uiz‘quﬁ SN u@nmnﬁm’mm“]wmmmmmuu@umwmmmqﬂ ANAIN1I0 TUNIg

o ' <3

azangaasiiAnalunsianuihaesruneutuiumiluladendrAyseranuudaesndningiauney Anuuiae

o P = % o aaa ' & o o o , @
wilsaunauiaonuineadesiud fivensend1aiin1aiutiwazn1IWm U 189N gAY (Boz, 2019) atglsfinau
N13ANIT89 Hoseney waz Rogers (1994) Na1990 mmqwﬁwmmumuLﬁW-mﬂﬂﬁﬁ?miwdw‘imﬁuu@mﬂatv”mj
Wuszlalagiau nraiadnresiualdsiveraduvnuanduua ind e dudaudetuilasaind jisanszndng
B9ALIITNAUA Tuwillneszazinanitulyl (Cheng & Bhat 2016)

ALaieen A 1eenanAugiATeIuANNIBLERTNUTULAZHARAUTIATRIUATNIBLILET NI AB NN NgN
Tuszndnaniafivinunduun iHuiunntueeneliodAty (p<0.05) TnanuAtlefeanladgegaludui 20 209019
AuinE AutlszniAnsznewansnsuguitvuannsg e auliiiAnmeseanlaflifin 10 fadninauys
wefeenladeandiauseniiu 1 ilanin TerledeenlafrasisaeudningiiAniuuinsguadeusdui 10
aeialafinnu naniusiasecuArnsaL@NILRenuzingn lwssAuFesas 30 (taatwin) HAndedeanlasuinnda

g @ P = , o Sy A, \ a |ama a2 o A A
grsugu enauiluldifinesAdszneunig uilaenuzisadansiafiundeaiseniniinljiseteendndu e man e
. N ~ . - J . cd : . x
Autunussiginuninlunlaenuzsissenafluanve lunisiaidedeanlad Gagnininszudnanisivineauney
nsauiiladandenasianisaaniuaesfusinanazaniAinielngunig (Aimeida et al., 2017) Tnandumdunuilug

'
o [ % =2

1NTAUNINIBIa M NAATY TeazunvisadiasTuagiuanmnd uas aandiau tauy wulid nslegansansfiu

) U q L]

ayyadasyriTandanduaus avflsznevvasaiinnsalasiu uarnisldussaineinilasiuaendiauls (Pristouri et al.,

1761



9IENFINNANARTYIN TN 28 (RUUT 3) Muenew — FUNAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNANNIAE

2

o a

2010) At NARAUITATEILATINIRLIATNIL AR NNz egnAsaLTufananmsuailesiunaind fiseneendindu

WAL AININRARS T sz densiuFnesia 1

#gUnan1539E

wWasnuzdaseenldigniesdszneuaasaniiulamsngs Gesay 71.98) uardluanmsatianazaauay
Tiazansatin LaZANNRANIIANHIIBINITLET N Aan NN AN I LA A LT AR ILATNIBLNLIINNTES N ILABN
uzsaetnenfigniszAtfesas 30 MHrzuuuniedszamdudanazanngeuing muliuansiasaingnsiugiu nis

a A 1 a o '3 1 ql 1 $% o o
@nnlaanudaegnlundnsiusinsesuasensaugeiianA 1 lnawinisfnuanilulamsm diurlpeansnizilsng
a o a o & |o a o P o = Ao | @ ' & o o

wazAdurenanined Usulpnandmefliidaniminiaainian winiu adelsfiniusendnanisifiuineuim 20 4
NARA 9T ATRILATNTALR AP N LTLa AR aFean la MR N NINTL UINUsLUAINAINIATIIUN KRR DU
ATBNLATINIaLRaNgNIafiuineg 5 du nsthnlaennalindinaslunaniusiauneunseuiugluuunisiuyadd
IHAUNAREANIINNTNEAT LASEIN U AR T ATaILATNN L IR AN TRN N8N NEILNLANANAN R AL AN AN

< = 1 dd”
BTN LA m@mmm\ﬁmmmmw

anAngsNUsznA

Tasansdduiilifunieatduayugineniuazirsesiiosng o ananzAAtanignatinssnazinalulat

antumalulagnszaauindiNALNIIIAIANILIIN LATAMEANENANART NUNINENAEILYIN

LANANSBI9DY
Almeida, D.T., Nunes, I.L., Conde, P.L., Rosa, R.P.S., Rogério, W.F., & Machado, E.R. (2013). A quality

assessment of crude palm oil marketed in Bahia, Brazil. Grasas y Aceites, 64(4), 387-394.

AOAC. (2000). Official methods of analysis, (17th ed.). Gaithersburg, MD: Association of Official Analytical

Chemists

AOCS. (1990). The official methods and recommended practices, (4th ed.). Champaign, IL: American Qil

Chemists’ Society.

Boz H. (2019). Effect of flour and sugar particle size on the properties of cookie dough and cookie. Czech Journal

of Food Sciences, 37(2), 120-127.
|
1762



9IENFINNANARTYIN TN 28 (RUUT 3) Muenew — FUNAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNANNIAE

Carr, B.T., Meilgaard, M. & Civille, G. (1999). Sensory evaluation techniques. CRC Press, Washington, DC.

Cheng, Y.F., & Bhat, R. (2016). Functional, physicochemical and sensory properties of novel cookies produced by

utilizing underutilized jering (Pithecellobium jiringa Jack.) legume flour. Food Bioscience, 14, 54-61.

Giampieri, F., Gasparrini, M., Forbes-Hernandez, T.Y., Mazzoni, L., Capocasa, F., Sabbadini, S., Alvarez-Suarez,
J.M., Afrin, S., Rosati, C., Pandolfini, T., Molesini, B., Sanchez-Sevilla, J.F., Amaya, |., Mezzetti, B., &
Battino, M. (2018). Overexpression of the anthocyanidin synthase gene in strawberry enhances
antioxidant capacity and cytotoxic effects on human hepatic cancer cells. Journal of Agricultural and

Food Chemistry, 66(3), 581-592.

Gill, S.K., Rossi, M., Bajka, B., & Whelan K. (2021). Dietary fibre in gastrointestinal health and disease. Nature

Reviews Gastroenterology & Hepatology, 18(2), 101-116.
Gupta, A.K., Gurjar, P.S., Beer, K., Pongener, A., Ravi, S.C., Singh, S., Verma, A., Singh, A., Thakur, M., Tripathy,
S., & Verma. D.K. (2022). A review on valorization of different byproducts of mango (Mangifera indica L.)

for functional food and human health. Food Bioscience, 48, 101783.

Hoseney, R., & Rogers, D. (1994). Mechanism of sugar functionality in cookies. The science of cookie and

cracker production, 1, 203-225.

Kayesh, E., Shangguan, L., Korir, N.K., Sun, X., Bilkish, N., Zhang, Y., Han, J., Song, C., Cheng, Z., & Fang, J.

(2013). Fruit skin color and the role of anthocyanin. Acta physiologiae plantarum, 35, 2879-2890.

Laguna, L., Paula, V., Ana, S., Teresa, S., & Susana, M.F. (2011). Balancing texture and other sensory features in

reduced fat short-dough biscuits. Journal of Texture Studies, 43, 235-245.

1763



9IENFINNANARTYIN TN 28 (RUUT 3) Muenew — FUNAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNANNIAE

Lucarini, M., Durazzo, A., Bernini, R., Campo, M., Vita, C., Souto, E.B., Lombardi-Boccia, G., Ramadan, M.F.,
Santini, A., & Romani, A. (2021). Fruit wastes as a valuable source of value-added compounds: A

collaborative perspective, Molecules, 26 (21), 6338.

Madalageri, D.M., Bharati, P., & Kage U. (2017). Physicochemical properties, nutritional and antinutritional
composition of pulp and peel of three mango varieties. International Journal of Educational Science and

Research, 7, 81-94.

Maitreedech, A., Pomasa, P., Boonsan, W., & Takeungwongtrakul, S. (2019). Development of Reduced Calorie

Strawberry Crispy Jelly Product with Stevia. Burapha Science Journal, 25(1), 141-150. (in Thai)

Pomasa, P., Sukprasert, B., Fuangpaiboon. N., Pongsetkul., J., & Takeungwongtrakul, S. (2020). Development of

roasted chili paste mixed with mung bean hull. Burapha Science Journal, 25(3), 1094-1104. (in Thai)

Pomasa, P., Thongprem, N., Takeungwongtrakul, S., & Kaewthong, P. (2021). Utilization of jack fruit pulp in
kalamae. Burapha Science Journal, 26(3), 1670-1682. (in Thai)

Patil, R.T., Chavan, U.D., & Wakte, P.S. (2015). Mango peel powder: A potential source of antioxidant and dietary

fiber in macaroni preparations. Journal of Food Science and Technology, 52(10), 6743-6750.

Pristouri, G., Badeka, A., & Kontominas, M.G. (2010). Effect of packaging material headspace, oxygen and light
transmission, temperature and storage time on quality characteristics of extra virgin olive oil. Food

Control, 21(4), 412-418.

Ribeiro, S.M.R., Queiroz, J.H., Ribeiro de Queiroz, M.E.L., Campos, F.M., & Pinheiro Santana, H.M. (2007).

Antioxidant in mango (Mangifera indica L.) pulp. Plant Foods for Human Nutrition, 62, 13-17.

1764



9IENFINNANARTYIN TN 28 (RUUT 3) Muenew — FUNAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNANNIAE

Roca, E., Broyart, B., Guillard, V., Guilbert, S., & Gontard N. (2007). Controlling moisture transport in a cereal
porous product by modification of structural or formulation parameters. Food research international,

40(4), 461-469.

Serna-Cock, L., Garcia-Gonzales, E., & Torres-Leon, C. (2016). Agro-industrial potential of the mango peel based

on its nutritional and functional properties. Food Reviews International, 32(4), 364-376.

Skates, E., Overall, J., DeZego, K., Wilson, M., Esposito, D., Lila, M.A., & Komarnytsky, S. (2018). Berries
containing anthocyanins with enhanced methylation profiles are more effective at ameliorating high fat

diet-induced metabolic damage. Food and Chemical Toxicology, 111, 445-453.
Yang, L., Ling, W., Du, Z., Chen, Y., Li, D., Deng, S., Liu, Z., & Yang, L. (2017). Effects of anthocyanins on
cardiometabolic health: a systematic review and meta-analysis of randomized controlled trials. Advances

in Nutrition, 8(5), 684-693.

Yanniotis, S., Petraki, A., & Soumpasi, E. (2007). Effect of pectin and wheat fibers on quality attributes of extruded

corn starch. Journal of food engineering, 80(2), 594-599.

Zhang, L., Ren, Y., Xue, Y., Cui, Z., Wei, Q., Han, C., & He J. (2020). Preparation of biochar by mango peel and its
adsorption characteristics of Cd (ll) in solution. RSC Advances, 10 (59), 35878-35888.

1765



