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Tém tat
Tho tay (Malus domestica Borkh.) 1a ngudn giau cac hop chat c6 hoat tinh sinh hoc, ~ Nhén 25/12/2025
trong d6 vo tio 1a phu pham tiém niang nhung chua dugc khai thac hiéu qua. Nghién  Puoc duyét 06/01/2026
cliu nay nhim xéac dinh ham lugng polyphenol téng, flavonoid téng va danh gia hoat Cong bd 28/09/2026
tinh chong oxy hoa cta cao chiét vo tao. Vo tdo duoc say ¢ 60 °C, nghién thanh bot
va chiét bang ethanol 96 % theo phuong phap chiét ran-long. Tir 400 g bot vo téo kho
thu dugc 166,57 g cao, v6i hiéu sudt chiét (34,24 + 0,28) %. Két qua dinh tinh so bo
cho théy v6 téo chita cac nhom chét polyphenol, flavonoid, alkaloid, tannin va cac
hop chét ¢6 tinh khir. Ham luong polyphenol tong xéac dinh bang phuong phép Folin-
Ciocalteu dat (273,89 + 7,13) mg GAE/g cao, trong khi TFC xac dinh bang phuong
phap tao phtrc voi AICL dat (109,39 + 5,85) mg QE/g cao. Hoat tinh chdng oxy hoa
dugc danh gia bang phép thir DPPH, cho gia tri ICso = (121,87 + 1,89) pg/mL. Két
qué cho thdy cao chiét vo tdo chira ham luong dang ké polyphenol va flavonoid, dong
thoi c6 kha niang trung hoa gbc tu do. Vo tdo cb tiém nang dugc khai thac nhu ngudn v tao; polyphenol;
nguyén lidu tu nhién chira cac hop chat chong oxy hoa. flavonoid;
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Tu khoa

1 Gidi thiéu mach [1]. Nhiéu nghién ctru cho thdy vo cua cac loai
trai cdy nhu tdo, nho, cam, quyt hay lyu thuong chia

T hitng nim gan day, viéc khai tha 5 ‘ . 1A
ron% nmung naT gaxn d’ay, .;VIG‘:C, :‘u t ic n?“ on lugng polyphenol va flavonoid cao hon dang ké so
nguyén li¢u ty nhién dé phat trién cac san pham c6 gia LA 1 . 2 e i A,
> A ; e v6i phan thit qua, dong thoi dong vai tro bao vé qua
tri sinh hoc cao, an toan cho stc khde va than thién N g I n
ot e ‘v cdne duoe duan Am. Cle sin khoi qua trinh oxy hoa va cac tac ddng bat lgi ciia moi
61 mdi truong ngdy can . \ . X Xk < in
v o & Ag Y A & o q’ IR truong [2]. Trong cac quy trinh ché bién hoac tiéu thy,
pham tur thién nhién khéng chi dap (rng xu hudng tiéu A A S .
. L o ST phan vé tdo thudng bi loai bo, tao ra lugng 16n phu
dung “sach” ma con mang lai nhi€u loi ich sinh hoc, 2 R n R A .
] N . o RO A pham ndéng nghiép chua duoc tan dung hi€u qua. Cac
g6p phan phong ngtra va ho trg diéu tri cac bénh man A A A an \ N Y
tinh. Pac biét, trai cay giau cac hop chat chuyén hoa nghién clru cong bo gan ddy chi ra ring mot s0 giong
Ln L n w ol y? a (;p N y. N tdo nhu Kala Kulu, Golden Delicious, Kashmiri Amri
thur cap n ' pOlyP en(? ’ a:/on01 ’ arit OCX anl‘n 2}y va Sky Spur,... 1a ngudn phong phu polyphenol,
carotenoid dugc xem 1a ngudn cung cap doi dao cac L . z .
L T > ) ) n flavonoid va cac chat c6 kha nang chong oxy hoa

hoat chat c6 kha nang chong oxy hoda, khang viém,

B ) x . s o o manh [3, 4] . Bén canh d6, cac hop cht nay con duoc
tang cuong mién dich va ho trg bao vé suc khoe tim
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quan tdm nho tac dung diéu hoa lipid mau, giam stress
oxy hoa va cai thién chirc nang than kinh [5]. Mic du
vay, tai Viét Nam, chua cé nghién ctru chuyén sau vé
thanh phan hoa hoc ciing nhu hoat tinh sinh hoc cua
vo tho gidng Malus domestica Borkh. Trén co sé do,
nghién ciru dugce tién hanh nhiam danh gia ham luong
polyphenol, flavonoid, triterpenoid va kha niang chéng
oxy hoa cua vo tdo, qua d6 khing dinh tiém nang sinh
hoc ctia ngudn phu phim nay va gép phan nang cao
gia tri st dung, giam lang phi va gia tdng hi¢u qua
kinh té cta cay tdo tai Viét Nam.

2 Nguyén vat li€u va phuong phéap nghién ctru

2.1 Nguyén liéu, hoa chét va thiét b

- Nguyén liéu: Tao tay Malus domestica Borkh. nhap
khéu tir My duogc thu mua tai cac si€u thi trén dia ban
TP HCM vao thang 5/2024.

Sau khi thu mua 30 kg tdo thi xir Iy thu duoc 3 kg vé
tdo tuoi. Viéc thu mua tdo tir nhiéu diém ban khac
nhau nhdm dam bao tinh dai dién, phan anh sy da
dang vé 16 hang va diéu kién bao quan, dong thoi han
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ché sai léch do phu thudc vao mot ngudn cung duy
nhit, qua d6 nang cao do tin cdy va tinh khach quan
clia cac két qua phan tich.

Qua tao khao sat c6 dang gan tron dén bau duc, dudng
kinh khoang 7-8,5 cm; v nhin, bong, mau hong pha
vang; thit qua tring hoi nga vang va mong nudc. Khi
cit ngang, cac khoang chita hat ¢ phan 16i xép thanh
hinh ngdi sao (Hinh 1). Nhiing dic diém quan sat
dugc phu hop véi mod ta vé& gidng tao Malus
domestica Borkh. cua Janick va cong su (1996) [6].

Hinh 1 Hinh thai trai tdo Malus domestica

Borkh . (A- Trai tio chin; B- Mt cit trai tao)

- Hoa chit, dung moéi: dung méi chiét: ethanol 96 %
(Chemsol — China), Acid gallic (Merck KgaA —
Germany), quercetin (Sigma Aldrich — Germany),
vitamin C (Sigma Aldrich — Germany), Folin-
Ciocalteu (Sigma Aldrich — Germany), AlCl;, DPPH
(Sigma Aldrich — Germany), Na,COs3, NaNO», NaOH,
Dimethyl sulfoxide (DMSO, Chemsol — China).

- Trang thiét bi: may do quang phd UV-Vis Genesys
10S, may c¢6 quay chin khong BUCHI, may khudy
IKA® RW20 digital, may do do 4m Sartorius MA35,
bé siéu am Elmasonic S 100H, cung cac dung cu thay
tinh tiéu chuan trong phong thi nghiém.

2.2 Phuong phéap nghién ctru

2.2.1 Quy trinh xtr Iy va chiét tich mau
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Hinh 2 Nguyén li¢u bt vo tdo

R

2.2.1.1 Xtr Iy mau nguyén liéu

Vo qua tao méng, dai va c6 do bong nhe, vé cd6 mau
hoi do. Sau khi ldy vo, sy & nhiét d6 60 °C dén khi
dat d6 am dudi 12 % (theo Phu luc 1: tiéu chuan chat
luong chung cho dugc li€u ciia Dugc dién Viét Nam
V) [7]. Méu khé sau khi say duoc xay nhuyén va bao
quan trong tai kin. Sau d6 tién hanh xac dinh d6 4m
cua nguyén li¢u sau xur 1y.

2.2.1.2 Xac dinh ham luong 4m nguyén liéu

Ham lwong 4m cua nguyén liéu duoc xac dinh bing
thiét bi do do am Sartorius MA 35 (Germany). Can
khoang 0,5 g bot vo tao da sdy kho va dat vao budng
do ctia thiét bi.
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Hinh 3 Quy trinh x@r Iy nguyén liéu

Mau duogc gia nhiét & 105 °C cho dén khi khéi luong
dat trang thai on dinh. Sau khi qua trinh do hoan tat,
gia tri d0 4m hién thi trén man hinh duoc ghi nhan.
Thi nghiém duoc lip lai ba 1an va ldy gia tri trung
binh dé dam bao do tin cay cua két qua.

2.2.1.3 Hiéu suat chiét cao

Khéi lugng nguyén liéu vo tao tinh theo chit kho
hoan toan 1a 400 g va duoc tién hanh chiét bing

Bang 1 Khdo sat hoa thuc vat so b cua cao chiét

ethanol 96 % theo phuong phap chiét rin — l6ng véi
ty 1€ nguyén liéu:dung moi 1a 1:5 (w/v). Qua trinh
chiét duoc thuc hién & nhiét do phong trong 24 gid va
lap lai ba lan dé thu t6i da cac hop chét hoa tan. Mdi
lan chiét, dich thu duoc duoc loc va gop chung, sau
d6 dem c6 quay dudi ap sudt giam cho dén khi dat
khdi luong 6n dinh nhiam thu duoc cao ethanol téng,
dap rng tiéu chuén cao dic [7,8]. Hiéu suét chiét duoc
xac dinh bang phan trim khéi lwong cao thu duoc so
v6i luong nguyén liéu kho ban dau.
Mego chibe X (1 = W)
H(%)=———— X

My quyén ligu khd 100 (M)
Trong do:
Myguyén ligu kho: khéi lugng nguyén liéu kho (g)
Meao chiée: khOi lwong cao sau khi chiét (g)
w: d6 4m cuia cao (%)
2.2.2 Khao sat hoa thyuc vat so bd
Cao chiét ethanol duoc khao sat dinh tinh so bd céc
nhom hop chét chinh nhu polyphenol, flavonoid, tanin,
alkaloid, carotenoid va hop chat khir bang cic phan
{mg dinh tinh don gian véi thude thir dic trung (FeCls,
gelatin + NaCl, Dragendorff, Mayer, Bouchardat,
Fehling, H2SO4, v.v.) dé xac dinh sy hién dién cua cac
nhom hoat chét ¢é trong vo tao [8,9].

Nhéom hoat chat Héa chat thir nghiém Mo ta
Acid hiru co Tinh thé Na,COs Sui bot khi
Hop chat khtr Fehling A + Fehling B Két tua do gach dudi day 6ng nghiém
Polyphenol FeCls Dung dich ¢6 mau xanh dam hoac xanh réu
Tanin Gelatin 1 % + NaCl 10 % Tua bong trang
. Mayer, Dragendorff, Dung dich duc hoac c6 tia (tda tréng, taa do
Alkaloid L
Bouchardat cam, tia do nau)
. Cyanidin (b6t Mg + HClgamazc) | Dung dich ¢c6 mau dé cam hoac dé tuoi
Flavonoid . , e < v
Chi acetate Tua trang hodc nga vang
Carotenoid H2SO4dam dac Dung dich ¢6 mau xanh duong dam

2.2.3 Xac dinh ham lugng polyphenol tong (TPC)

Ham luong polyphenol tong (TPC) dugc xac dinh
bang thude thir Folin-Ciocalteu, dya trén nguyén tic
phan tmg oxy héa-khtr giita polyphenol va thudc thir
trong mdi truong kiém, tham khao va diéu chinh tir
phuong phép trong nghién ctru [10], voi ndong d6 mau
thir 1a 1000 pg/mL va diy chuan acid gallic tir 200
dén 1000 pg/mL. Do hip thu cua tit ca cac mau dugce

do & bude song 740 nm bang cuvette thuy tinh va may
do quang pho hap thu UV-Vis. Cac phép do ciia mdi
chiét xuat déu duoc lap lai 3 lan va lay gia tri trung
binh. Két qua dwoc biéu thi dudi dang duong luong
gallic acid trén miu cao chiét (mgGAE/g cao chiét),
thong qua viéc xdy dung duong chuin thu dugc véi
chat chuén gallic acid.
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2.2.4 Xac dinh ham luong flavonoid tong (TFC)

Ham lugng flavonoid toan phéan trong cao chiét dugc
xac dinh bang phuong phap tao phirc mau véi AICIs
trong moi truong kiém, dwa trén phwong phap cua
nghién ctru trude voi mot s hidu chinh [11]. MAu cao
chiét duoc pha lodng trong methanol v&i nong do
1 mg/mL, con ddy chuan quercetin dao dong tir 0 dén
100 pg/mL. Do hap thu cua cac mau duogc do tai budc
song 510 nm & nhi¢t d6 phong. Gia tri flavonoid trong
cao chiét duoc tinh dya trén duong chuin quercetin
(y=ax+b).

2.2.5 Panh gia hoat tinh chéng oxy héa(DPPH)

Hoat tinh chdng oxy héa ciia cao chiét ethanol duoc
danh gia bang phuong phap DPPH (2,2-diphenyl-1-
picrylhydrazyl) cé hi€u chinh [5]. Dung dich DPPH
dugc pha véi nong d6 30 ug/mL trong methanol 80 %,
dam bao gia tri hap thu quang OD = 0,7 + 0,2. Cao
chiét ethanol 96 % tir v6 tao duoc pha thanh diy cac
noéng do (100, 200, 300, 400 va 500) pg/mL nham
khao sat kha ning bat giit gbc tw do DPPH. Mau ddi
ching dwong (vitamin C) dugc chuén bi trong
methanol 80 % & cac néng do (1,2, 3,4 va)) ug/mL
dé so sanh hoat tinh. Sau 30 phat u tdi & nhiét do
phong, d6 hip thu duoc do tai 517 nm. Két qua thé
hién qua phan trim trc ché gdc tu do (I %) va gié tri
ICso (ng/mL) 12 ndng do can thiét dé e ché 50 % gbc
tu do DPPH.

3 Két qua va thao luan

3.1 Chiét xuat cao tong ethanol tir vo tao
3.1.1 Xac dinh ham luong 4m nguyén liéu
Bang 2 Két qua xac dinh ham luong 4m cua nguyén

liéu
MAiu 1 2 3
Khéi luong (g) 0,5 0,5 0,51
Do am (%) 10 10 12

Do 4m trung binh ctia nguyén lidu 1a (10,67 £ 0,12) %
(Bang 2). P6 4m nguyén lidu dat tiéu chudn d6 4m
nguyén liéu khong qua 12 % [6].

3.1.2. Hiéu suét chiét cao

Sau khi tién hanh chiét xuit nguyén liéu bang ethanol,
phﬁn cao téng thu duoc c6 hiéu sut va dic tinh duoc
thé hién trong Bang 3.
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Bang 3 Cac thong s thu nhén cao ethanol tong

Tiéu chi

Két qua

Hinh anh cao chiét

Ethanol 96

Dung mo6i str dung (%)
Khoi lwong mau kho ban dau 400
Nhiét d¢ qua trinh chiét (°O) Nhiét d phong
Thoi gian chiét mdi lan (gid) 24
Khoéi luong cao thu dugc (g) 166,57
D6 am cao chiét (%) 17,78
Hiéu qua chiét (%) 34,24

Dua trén két qua trinh bay ¢ Bang 3, cao chiét ethanol
thu duoc 1a cao dic, cd dang sét, mau vang dam va
mui thom diu, phan 4nh kha ning hoa tan tot ciia cac
hop chat ¢6 hoat tinh sinh hoc trong dung méi ethanol.
Ham luong 4m cua cao dat 17,78 % (< 20 %), dap
mg yéu ciu d6i voi cao dic [12]. Hiéu suat chiét dat
(34,24 + 0,28) %, chung t6 ethanol 96 % la dung méi
thich hop dé tach chiét polyphenol, flavonoid va
alkaloid trong vé tdo, nho dic tinh vira mang tinh
phan cuc, vira c6 kha ning hoa tan cac hop chat hitu
co ban phan cuc.

3.2 Két qua khao sat hoa thyc vat so bo

Két qua dinh tinh so bo cho thiy cao chiét ethanol vo
tdo c6 sy hién dién cta nhiéu nhom hop chét co hoat
tinh sinh hoc quan trong (Bang 4).

Bang 4 Két qua hoa thuc vét so bd trén cao tong
ethanol vo tao

Nhém Hoa chat Két
hoat chit thir nghiém qua
Acid hitu co | Tinh thé Na,COs (=)
Hop chat khir | Fehling A + Fehling B (+++)
Polyphenol FeCls (+++)
Tanin Gelatin 1 % + NaCl 10 % )
Mayer (+H)
Alkaloid Dragendorff (+++)
Bouchardat (+++)
. Cyanidin (bt Mg + ()
Flavonoid HClaam dgac)
. (+++)
Chi acetate
Carotenoid H>SOu4am dze (=)
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Ghi chu: (-) Am tinh (++) Duong tinh 1&

(+) Duong tinh  (+++) Duong tinh rat rd
Két qua khao sat & Bang 4 cho thdy sy c6 mat cua
nhiéu nhém hop nhu chat khir, polyphenol, tannin,
alkaloid va flavonoid trong cao chiét ethanol tir v6 tao
Malus domestica Borkh., do ethanol 14 dung méi phd
bién, c6 do phan cuc vira phdi, c6 kha nang chiét xuét
hiéu qua d6i voi cac hop chat hitu co hoa tan tét ddc
biét 1a flavonoid va polyphenol. Cac hop chit nay c6
mat voi ham lugng kha cao, cé thé du doan duoc hoat
tinh sinh hoc tiéu biéu cua cao chiét ethanol vé tdo 1a
hoat tinh khang oxy hoa.
3.3 Ham luong polyphenol téng (TPC)
Ham luong polyphenol tong duoc xac dinh bang
phuong phap Folin-Ciocalteu dga trén phuong trinh
duong chuén acid gallic y = 0,0015x + 0,0365, v6i hé
) tuong quan R? = 0,9991, thé hién do tuyén tinh cao.
Két qua cho thdy cao chiét ethanol vo tdo c6 ham
luong polyphenol tong dat (273,89 + 7,13) mg GAE/g
cao chiét.

1.6
y =0,0015x +0,0365
14

152

—

D3 hép thu

0 200 400 600 800 1000 1200
Nong do (ug/mL)

Hinh 4 Puong chuan Gallic acid

So véi cac nghién ciu cia Wandee Gritsanapan,
Muhammad I. Bhanger trén gidng téo Ziziphus
mauritiana L. ham lugng cao chiét, ham luong
polyphenol trong cao chiét ethanol vo tao cua nghién
ctru hién tai cao vuot troi, gép gﬁn 10 14n so v&i chiét
xuét ethanol 50 % tir hat (27,62 + 1,43) mg GAE/g
cao chiét va cao hon dang ké so véi chiét xuat n-
hexane tir qua tuoi (12,8 mg GAE/g cao chiét) [9,10].
biéu nay cho théiy su khac biét ro rét gilra loai thuc
vat, bd phan st dung va dung méi chiét xuét, déng
thoi khang dinh ethanol 1a dung méi hiéu qua trong
thu nhén cac hop chét phenolic phén cyec.

Khi so sanh véi nghién ctru trude trén vo tao cla cac
gidng Fuji, Epagri COOP24 va Epagri F5P293, ham
luong phenolic cua vo tao gidng Malus domestica
Borkh. thap hon khoang (2-2,5) lan [3]. Tuy nhién khi
so voi cac gidng tao Kala Kulu, Golden Delicious, thi
cao vuot troi, cao hon khoang (12-14) lan, trong khi
cac giong trén chi dao dong trong khoang (19,08-
22,75) mg GAE/g cao chiét [4].

Su khéc biét dang ké nay phan 4nh tinh bién thién ty
nhién ciia ham luong polyphenol giita cac giéng tao,
dong thoi cho thiy anh huéng quan trong cua dic
diém di truyén, diu kién sinh truéng va phuong phap
xtr 1y — chiét xudt miu dén kha ning tich liy va thu
nhan cac hop chat phenolic.

Nhin chung, két qua thu dugc khang dinh rd rang tiém
ning ctia cao chiét ethanol vo tao Malus domestica
Borkh. nhu mét ngudn polyphenol déi dao, tao co s&
khoa hoc cho cac tmg dung trong chong oxy hoa, thuc
pham chirc ning va dugc lidu.

3.4 Ham lugng flavonoid tong (TFC)

0.07
0.06 v =0,0006x +0,0027
R2=0,9986
0.05
=
< 0.04
&
=]
< 0.03
)

=
=]
]

g
(=1
=

(=]

0 20 40 60 80 100 120
Nong d6 (ug/mL)
Hinh 5 Buong chuan quercetin

Ham luogng flavonoid tong xac dinh bang phuong
phap AICL; dwa trén duong chuin quercetin y =
0,0006x + 0,0027, voi hé s6 trong quan R2 = 0,9986.
Két qua cho thdy ham lugng flavonoid trong cao chiét
dat (109,39 + 5,85) mg QE/g cao chiét.

So sanh v6i cac nghién ctru trude do, tong ham lugng
flavonoid trong vo tio ciia ba gidng Fuji, Epagri
COOP24 va Epagri F5P293 lan lugt dat (62,75;
81,93 + 4,40 va 69,54 + 6,07) mg QE/g, thip hon so
véi gia tri thu duoc trong nghién ctru hién tai [5]. So
sanh voi nghién ciru trude cho thay gia tri nay ¢ mirc
dang ké nam trong khoang flavonoid tong cua cic
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gidng tao khac nhau (2,1-755,54) mg QE/g) [15]. Su
khac biét nay c6 thé lién quan dén yéu té gidng, diéu
kién sinh truéng, cling nhu dung moi va quy trinh
chiét xuét duoc su dung.
3.5 Hoat tinh chong oxy hoa (phép thir DPPH)
Két qua & Hinh 7 cho thiy mirc d6 trc ché DPPH ting
dan khi néng d6 mau ting, phan anh mbi quan hé
tuyén tinh giira luong cao chiét va hiéu qua chdng oxy
hoa. Cao chiét vo tao biéu hién dép ung phu thudc
nong do kha ro trong phép thir DPPH, véi gid tri ICso
" y =8.,1892x + 25,62
60
50

40

I%

30

0 1 2 3 4 5 6
Nong do pg/mL
Hinh 6 DS thi twong quan giita ndng d6 va kha ning
chéng oxy hoa ctia vitamin C

4 Két luan va kién nghi

Két qua nghién ctru cho thdy cao chiét ethanol tir vo
tao Malus domestica Borkh. giau polyphenol va
flavonoid, thé hién phan ung dinh tinh duong tinh
manh va kha nang khtr dang ké: déng thoi ¢ su hién
dién cua alkaloid va tannin, trong khi acid hitu co va
carotenoid khong chiém wu thé. Ham luong
polyphenol tong dat (273,89 + 7,12) mg GAE/g cao
chiét va flavonoid dat (109,39 + 5,85) ug/mL, cho
thy flavonoid chiém ty 1& dang ké trong polyphenol
téng va dong vai tro quan trong trong hoat tinh chéng
oxy hoa. Gia tri ICso ddi voi gbec DPPH 1a (121,87 +
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ctia cao chiét vo tdo 1a 129,00 pg/mL thap hon ICso
ctia vitamin C khoang 43,33 1an (2,98 pg/mL), chimng
t6 mau c6 tac dung chong oxy hoa. Khi ddi chiéu véi
dir liéu ctia Kalinowska va cdng su, ICso clia giéng tao
Gold Milenium 1a 142,00 pg/mL va coa gidng
Papierowka 1a 97,00 pg/mL. Nhu vay, hoat tinh
chéng oxy hoa cia vo tio gidng Malus domestica
Borkh. cia mau nghién ciru manh hon giéng Gold
Milenium nhung kém hon giéng Papierowka [16].

100 y=0,122x+35,132
9 R2=09998
80
70
60
50
40
30
20
10
0

0 100 200 300 400 500 600

I%

Nong d pg/mL

Hinh 7 D thi twong quan giita ndng d6 va kha ning
chéng oxy hoa ciia cao chiét vo tao

1,89) ug/mL, phan anh kha ning bat giit gbc ty do &
mirc dang ké va co twong quan voi ham luwong
polyphenol-flavonoid. Nhin chung, vo tdo Malus
domestica Borkh. 1a ngudn nguyén liéu tu nhién giau
tiém ning cho cac tng dung chéng oxy hoa trong thuc
phim chirc nidng, my pham va san pham hd tro sirc
khoe.

Tuy nhién, dé nghién ctu sau hon, can tdi wu quy
trinh chiét vo tio dé nang cao hiéu suét thu hoi, dong
thoi mé rong danh gia cac hoat tinh sinh hoc va xac
dinh chinh xac thanh phé‘m, lam co s& khoa hoc cho
mg dung trong dugc pham, thuc pham va my pham.
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Evaluation of Polyphenols, Flavonoids and Antioxidant Activity from Apple Peel Malus domestica Borkh

Hoang Thi Hong®, Nguyen Thi Kim Toan, Pham Nguyen Tra Giang, Nguyen Thi Viet Anh
Faculty of Pharmacy, Nguyen Tat Thanh University, Ho Chi Minh City, Viet Nam
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Abstract Apple (Malus domestica Borkh.), which belongs to the Rose family (Rosaceae) is a widely consumed fruit
with high nutritional value and rich in bioactive compounds. However, in Viet Nam, studies on the biological
properties apple, particularly those focusing on apple peel as a by-product, remain limited. This study was conducted
to determine the total polyphenol content, total flavonoid content, and to evaluate the antioxidant activity of apple peel
extracts, thereby clarifying the potential utilization of this underexploited by-product. Apple peels were dried at 60 °C
and extracted with 96% ethanol using a solid-liquid extraction method, yielding 166.57 g of extract from 400 g of
dried apple peel powder, corresponding to an extraction yield of (34.24 + 0.28)%. Preliminary qualitative screening
using specific reagents indicated the presence of various bioactive compound groups, including polyphenols,
flavonoids, alkaloids, tannins, and reducing compounds. The total polyphenol content (TPC), determined by the Folin-
Ciocalteu method, reached (273.89 + 7.13) mg GAE/g extract, while the total flavonoid content, measured using the
aluminum chloride complexation assay, was (109.39 + 5.85) mg QE/g extract. Antioxidant activity was assessed by
the DPPH radical scavenging assay, yielding an ICso value of (121.87 + 1.89) pg/mL, demonstrating a significant free
radical scavenging capacity. These findings indicated that apple peel is a rich source of natural antioxidant compounds
with potential applications in the development of health-supporting products, thus contributing to increased economic
value and reduced waste in the food processing industry. Furthermore, this study provided initial data to support
further in-depth investigations on apple peel.

Keywords polyphenols; flavonoids; Malus domestica Borkh.; antioxidant; DPPH.
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