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Gan day, qua na da thu hat su cht ¥ ctia nhitng nguoi quan tam dén thuc phdm tang cuong stic
khoe boéi ham luong cao va da dang thanh phan héa thuc vat. Nghién cttu dugc thuc hién nhim
danh gia ham luong vitamin C, polyphenol va hoat tinh chéng oxy héa ctia thit qua na dai tréng &
tinh Thai Nguyén va ving lan can. Ham luong vitamin C va phenolic toan phan duoc phan tich
dua trén duong chudn axit ascorbic va gallic. Thir nghiém kha nang bat géc tu do DPPH va téng
nang luc khtr duoc thuc hién dé danh gia hoat tinh chong oxy hoa. Mau na dai Dai Loan (NDDL)
dat ham luong vitamin C cao nhat, tiép theo 1a mau na dai Dong Banh (NDDB) va thap nhat 1a
mau na dai La Hien (NDLH) véi gia tri dao dong tir 2,56 - 3,17 mg/g chat kho. Ba mau na c6 ham
luong polyphenol twong déng va ciing thé hién kha nang bat goc tu do DPPH tuong duong nhau.
Mau NDDL thé hién téng nang luc khit manh nhat va thap nhat 1a mau NDDB véi gia tri ECs,
(ndéng do dat hiéu qua trung binh) lan luot la 126,79 va 149,28 ug/mL. Két qua nghién ctru cho
thay, chiét xuét ttr cic mau na ndy c6 tiém niang tng dung trong san xuat ché phdm huong liéu

hodc thuc phdm chic nang.

Titkhoa: Chiét xuat, hoat tinh chong oxy hoa, na, polyphenol, vitamin C.

1. DAT VAN BE

Chat chong oxy hoéa ty nhién 1a cac chat
chuyén hoa thit cép, c6 nhiéu trong rau qua va
thao duoc, thé hién vai tro quan trong nhu mot yéu
to gitp tang cuong stc khée. Chung c6 kha ning
vo hiéu hoa cac goc tu do c6 thé gay tén thuong té
bao. Rat nhiéu nghién ctu truéc day da chi ra
rang, cac chat chong oxy hoa c6 kha nang ngan
ngtra mot sO loai bénh nhu: Ung thu, tim mach, dai
thao duong, huyét ap, ldo héa sém va cac bénh
viém nhiém. Trai cay va cac san phdm tir trai cay
da tré thanh ngudn dinh dudng thiét yéu doi voi
con ngudi vi chiing cung cdp da dang chat xo, axit
amin, vitamin, khoang chat va cac hop chit tu
nhién c6 hoat tinh sinh hoc [1, 2].

Na (Annona squamosa) 1a loai trai cay thuong
mai phd bién thuoc chi na (Annona). Pay 1a ho cay
an qua voi khoang 130 chi va 2.300 loai, gdbm ca
cay g6 va cay bui. Qua na khong chi dugc biét dén
béi huong vi thom ngon ma con bdi gia tri dinh
duong cao [3]. Dé dap tmg nhu cau tiéu dung,
nhiéu doanh nghiép & Viét Nam da da dang hoa
san xudt cac san pham tir qua na nhu: Banh keo,
nuoc ép, ruou vang, kem... Hién tai, co s& trong
nuodc chi cung cdp duoc khoang 10% nhu cau thi
truong vé cac san phidm bot hoa qua dé st dung
hoac ché bién thanh cac dang san phdm khac [4].

Bén canh gia tri dinh duong, trong 2 thap ky
qua, cac hop chat tu nhién c6 hoat tinh sinh hoc c6
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trong thit qua na va cac phu phidm, bao gém: L4, vo
va hat, da thu hat duoc sy quan tim tir mot §6
nhém nghién ctu trén thé gi¢i nhw: Thai Lan, An
Do, Anh... Két qua cta nhimg nghién ctu nay da
chi ra ring, chiét xuat tir na va phu phidm cé tac
dung chong oxy hoa, tri dai thao duong, bao vé
gan va chong ung thu béi vi trong thanh phan hoéa
hoc ctia ching c6é chita ham luong cao va da dang
cac hop chat alkaloid, tanin, phytosterol va
polyphenol [3, 5, 6]. Vi vay, loai cady nay dang ngay
cang duoc trong va san xuat thuong mai hoa trén
toan thé gidi boi nhitg loi ich ting cudng suc
khée da duoc nghién ctu.

Ham luwong va su da dang cac hop chat tu
nhién c6 hoat tinh sinh hoc trong thuc vat noi
chung, trong hoa qua ndi rieng, thay d6i theo mot
sO yéu t6 quan trong nhu: Giong cay, giai doan
treong thanh, diéu kién tham canh, diéu kién bao
quan va ché bién nguyén liéu sau thu hoach [1, 2].
Vung Dong Bac nudc ta cé mot sé dia phuong néi
tiéng voi san phdm nong nghiép chi luc 12 qua na
nhuw: Xa Vo Nhai, tinh Thai Nguyén; xa Chi Lang,
tinh Lang Son; xa Nghia Phuong, tinh Bac Ninh.
Cho dén nay, & Viet Nam da c6 mot s6 cong trinh
nghién cttu vé phuong phép canh tac, trong trot va
phat trién san xudt san phidm na [7]. Trong khi d9,
s6 luong nghién cttu vé chiét tach va phan tich cac
hop chat c6 hoat tinh tang cuong stc khoe tit cac
giong na dia phuong, nham tng dung trong cong
nghiép thuc phdm con rat han ché. Chinh vi vay,
viéec khao sat ham luong vitamin C, polyphenol,
hoat tinh chéng oxy héa ctia chiét xudt tir phan thit
qua na trong & tinh Thai Nguyén va ving lan can
la can thiét

2. VAT LIEU VA PHUONG PHAP

2.1. Vit lieu

Thit qua cta 3 mau na, bao gom: NDLH,
NDDB, NDDL duoc lua chon dé thuc hién nghién
ctu. Mau NDDB va NDDL duoc thu hai tir vuon
tréong na thuoc xa Chi Ling, tinh Lang Son. Mau
NDLH dugc thu hai tir vueon trong na thuoc xa La
Hien, tinh Thai Nguyén. Trong d6, mau NDLH,
NDDB la san phdm dia phuong, duoc dit tén theo
dia danh, mau NDDL 1a giong cay tréng nhap noi,
duoc goi tén theo xuat xtr. Qua na tuoi c6 khéi
lwong trung binh khoang 300 - 400 g véi na dia

phuong va 600 - 700 g véi NDDL, khong bi sau,
bénh va bam dap, duoc thu hai tir nhimg cay 3 - 5
nam tudi cho méi lan 14p lai.

Céac mau qua duoc rira sach, loai bo phan vé va
hat, sdy kho trong 18 gio & diéu kién say doi luu
nhiét do 40°C va van toc khi 1,5 m s? trong ta sdy
doi Ivu TR 120 (Nabertherm GmbH, Lilienthal,
btic), sau d6 mau chat kho duwoc nghién thanh bot
min va bao quan &4°C.

2.2. Thu nhan dich chiét thé va danh gia hiéu
suat tach chiét

Mau bot thit qua duoc tién hanh chiét tach
trong dung mai ethanol 70%. 10 g chat kho (DW)
duoc thém vao 100 mL dung moéi va lic trong
khoang 24 tiéng & 30°C. Dich chiét thu duoc tiép
tuc duoc loc bang gidy loc Whatman s6 1 (Merck
KGaA, Darmstadt, Ditic) va bao quan & 4°C dé tién
hanh xac dinh ham luong vitamin C va phenolic
toan phan.

Dé danh gia hiéu sudt thu nhan cao chiét tho
tit mau thit qua kho va hoat tinh chéng oxy hoa,
dich chiét dugc thu nhan bang phuong phap tuong
te nhu trén, sau d6 duoc co quay va sdy thanh cao
tho bang thiét bi co quay RV8 (IKA Works,
Guangzhou, Trung Quoc) va ti say TR 120. Hieu
sudt duoc tinh theo cong thiec: Hiéu suat chiét tach
(%) = [Khéi luong cao chiét thu duoc (g)/khoi
luong mau kho da st dung (g)] x 100%.

2.3. Phuong phap dinh tinh vitamin C va hop
chét polyphenol

Phuong phap dinh tinh vitamin C duoc tién
hanh bing cach thém 3 - 5 giot dung dich iod 1%
vao 3 mL dung dich tinh bot 0,5% (da duoc hoa tan
bang nuéc néng) dén khi dung dich phan tng
chuyén mau xanh den. Sau d6, 0,5 mL dich chiét
duoc thém vao dung dich va quan sat hién tuong
(mat dan mau xanh den néu trong mau c6 chira
vitamin C do vitamin C déng vai tro 1a chat khtt va
khir iod thanh cac ion iod khong mau trong dung
dich). Cac hop chat thuoc nhém polyphenol duoc
dinh tinh bang cach pha loang 1 mL dich chiét véi
3 mL nuéc khit ion, thém vao 3 - 5 giot dung dich
FeCl; 2% va quan sat hién twong (chuyén mau
xanh den néu trong mau co chira hop chat
polyphenol do phenol thuong co tinh axit yéu va
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c6 thé phan tng véi dung dich sat clorua tao thanh
phttc chat c6 mau sam) [8].

2.4, Xac dinh ham leong vitamin C

0,5 mL dich chiét tir mau thit qua (nong do 0,1
g DW/mL) duoc thém vao voi 0,8 mL axit
trichloroacetic (10%). Hon hop duogc @ trong 5 phut
& 0°C va ly tam & 3.000 vong/phut trong 5 phut. 0,2
mL hon hop nay duoc pha loang voi 2 mL nudc
khtt ion va thém vao 0,2 mL thudéc tht Folin-
Ciocalteau (10%). Hon hop duoc duoc dé phan tng
trong 10 phat & 30°C. Do hap thu duoc xac dinh
bang may do quang phé 721G (Measuretech,
Thuong Hai, Trung Qudc) & budc soéong 765 nm.
Ham luwong vitamin C duoc tinh toan ti phuong
trinh duong chuén axit ascorbic va duoc thé hién
bang gia tri mg duong luong axit ascorbic/g khoi
luong kho (mg AAE/g DW) [9].

2.5. Xac dinh ham luong phenolic toan phan

100 pL dich chiét (0,1 g DW/mL) va 200 uL
thuéc thtt Folin-Ciocalteau (10%) duoc thém vao
v6i 1 mL nuéc khir ion. Hon hop duoc t trong 3
phut 4 & 30°C, sau d6 thém vao 1,5 mL dung dich
natri cacbonat (20%). Hon hop ti€p tuc duoc G
trong 90 phuat & 30°C. Do hap thu dwoc xac dinh
bang mdy do quang phé 721G (Measuretech,
Thuong Hai, Trung Qudc) & budc soéong 765 nm.
Ham luong polyphenol toan phan duoc tinh toan tir
phuong trinh duong chuén axit gallic va duoc thé
hién bing mg duong luong axit gallic/g khéi
Iwong kho (mg GAE/g DW) [9].

2.6. Xac dinh hoat tinh bat goc tu do DPPH

1 mL mau thtt (cao chiét duoc pha loang trong
dung moi & cac néong do tir 31,25 - 500 pg/mL) va 1
mL vitamin C (déi chimg duong, duoc chuén bi &
cung dai nong d9) duoc them vao cing 1 mL dung
dich 2,2-diphenyl-1-picrylhydrazyl (DPPH, 0,1
mM). Hén hop duoc dé phan tng trong 60 phut &
30°C. Po hap thu duoc xac dinh bing may do
quang phé 721G (Measuretech, Thuong Hai,
Trung Quoc) & bude song 517 nm.

Hoat tinh bat goc tu do DPPH duoc tinh toan

theo cong thire: Hoat tinh bat goc tw do DPPH (%)
= (A d6i chimg — A méu) /A d6i ching x 100.

Trong do: A 44 ching 18 d0 hap thu (gia tri mat do
quang, OD) ctia methanol phan tng v6i dung dich
DPPH; A ;. 12 gia tri OD cta dich chiét phan tng
voi dung dich DPPH. Nong do mau c6 thé trung
hoa duoc 50% goc DPPH (gia tri IC50) duogc tinh
toan dua vao phuong trinh twong quan giita néng
do mau thir va ty 1¢ phan tram hoat tinh chong oxy
hoa [9].

2.7. X4c dinh téng nang luc khir

1 mL mau thtt (cao chiét dugc pha loang trong
dung moi & cac néng do tir 31,25 - 500 pg/mL) va 1
mL vitamin C (d6i chimg duong, duoc chudn bi &
cung dai néong do) duoc thém vao cung 1 mL dung
dich Kkali ferricyanide (1%) va 1 mL dung dich
phosphate-buffered saline (0,2 M, pH 6,6). Hon
hop dugc dé phan tng trong 20 phut & 50°C. 1 mL
dung dich axit trichloroacetic (10%) duoc thém
va0. Sau do, hon hop duoc ly tam trong 10 phut
(3.000 vong/phut), thu nhan 1 mL phan dich trén
taa. Tiép theo, 1 mL nuéc khit ion va 0,1 mL dung
dich sat (1) clorua (0,1%) 1an luot duoc thém vao.
Hoén hop tiép tuc duoc dé phan tmg trong 10 phut
& 25°C. bo hap thu duoc x4c dinh bang may do
quang phd 721G (Measuretech, Thuong Hai,
Trung Quoc) & budc séong 700 nm. Gia tri ECs,
(néng @6 mau hiéu qua trung binh véi gia tri 0Dy,
dat 0,5) duoc tinh dua theo phuong trinh twong
quan gitta néong d6 mau thit va gia tri OD tuong
tmg [9].

2.8. Xir Iy s6 lieu

S6 lieu thi nghiém duoc xit ly thong ke va
phan tich méi tuong quan Pearson bang phan
mém SPSS 22.0 (SPSS Inc., Chicago, IL, My) dua
trén két qua cta 3 14n lap lai (n = 3). Su khac biét
c6 y nghia thong keé giita cac mau (p < 0,05) duoc
biéu thi theo phan tich phuong sai mot chiéu
(One-way ANOVA) va kiém dinh Duncan.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua dinh tinh vitamin C va polyphenol

Trai cay la mot ngudn cung cép thiét yéu va da
dang cac chat hop chat chong oxy hoéa ty nhién
nhu: Vitamin C, vitamin E; nhém polyphenol nhu:
Axit phenolic va flavonoid. Pac tinh chéng oxy hoéa
ctia cac hop chat nay thuong duoc biét dén nhu
mot vai tro quan trong trong viéc bdo vé co thé
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chong lai mot s6 bénh khac nhau. Két qua dinh
tinh vitamin C va polyphenol ctia cac mau dich
chiét duoc thé hién trong bang 1. Nhin chung,
dich chiét phan thit qua cta ca 3 mau qua na déu
chita vitamin C va hop chat thuoc nhom
polyphenol. Két qua nghién cou cla
Nandhakumar va Indumathi (2013) da thuc hién
mot s6 phép thir dé dinh tinh mot s6 nhom hop
chat hoa hoc thuc vat trong dich chiét nudc va
dich chiét methanol tir phan thit qua na; két qua

ctia nghién cttu nay da chi ra trong ca 2 mau dich
chiét nay déu c6 chtra mot s6 nhom hop chat tu
nhién phé bién nhw: Phenolic, flavonoid,
carbohydrate, alkaloid, steroid va glycosid [10].
Két qua nghién ciru ctia El-Darier va Abdelhady
(2017) cho thay, c6 8 hop chét khac nhau duoc
dinh tinh trong chiét xuat phan thit qua na, bao
gom: Glycosid, phytosterol, alkaloid, saponin,
phenol, flavonoid, terpenoit va tanin [11].

Béng 1. Két qua dinh tinh cAc hop chét vitamin C va polyphenol

Két qua phan tmg
Hop chat Hién tuong
NDDB NDLH NDDL
Vitamin C Mat dan mau xanh den + + +
Polyphenol Chuyén mau xanh den + + +

3.2. Ham luong vitamin C va polyphenol toan
phan

Ham lwong vitamin C cta cac mau chat kho
thit qua na duoc xac dinh va tinh toan dua trén
duong chuén axit ascorbic (r? = 0,9962, hinh 1A),
két qua duoc thé hién & bang 2. Két qua & bang 2
cho thdy, mau NDDL dat gia tri cao nhat (3,17 +
0,12 mg/g), tiép theo 1a mau NDDPB (2,67 + 0,11
mg/g), thdp nhat 12 mau NDLH (2,56 + 0,15
mg/g). Két qua nghién ctu cia Huang va cs
(2010) cho thdy, vitamin C ctia qua na cao hon qua
sim, qua buoi bung, qua sung duwong, qua chi tit,
qua quat hong bi va qua 6i, voi cac gia tri 1an luot
1a8,1+0,16; 7,9+ 0,22; 6,0 £ 0,79; 4,1 £ 0,51; 4,1 +
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0,12; 3,8 £ 0,23 va 3,0 = 0,13 pmol natri ascorbat/g
DW [12]. Bén canh d6, da s6 cac bao cdo truéc
day xac dinh vitamin C ctia qua na thuong st dung
phuong phap chudn do d6i véi mau thit qua tuoi.
Két qua nghién ctru ctia Moo-Huchin va cs (2014)
cho thdy, vitamin C trong qua na (50,79 + 4,92
mg/100 g thit qua twoi) cao hon qua thanh long
rudt do, qua héng xiém, qua coc, qua vu sita va
qua mang cau véi cac gia tri trong dao dong trong
khoang 23,02 - 37,30 mg/100 g thit qua twoi [13].
Két qua nghién ctu ciua Abdualrahman va cs
(2019) cho thay, vitamin C trong mau thit qua na
duoc trong & khu vuc Darfur ctia Sudan dat 31,22
mg/100 mL dich chiét thit qua twoi [14].
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Hinh 1. Duong chuén axit ascorbic dé xac dinh ham lugng vitamin C (A) va dudng chuin axit gallic dé
xac dinh ham lugng phenolic tdng (B)
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Ham lwong phenolic téng s6 (TPC) cta cac
mau chat kho phan thit qua na dwoc xac dinh va

tinh toan dua trén duong chudn axit gallic (® =
0,9957, hinh 1B), két qua duoc thé hién & bang 2.

Bang 2. Ham luong vitamin C va TPC

Dich chiét Vitamin C (mg AAE/g DW) TPC (mg GAE/g DW)
NDDB 2,67+0,11% 7,34 £0,53
NDLH 2,56+0,15°" 7,13+0,81%
NDDL 3,17+0,12% 7,80+ 0,79 *

Ghi chu: Chir cdi*® thé hién sur khdc biét co y nghia giita cdc mau trong cung cot &p < 0,05.

Bang 2 cho thdy, TPC cta cac mau NDDB,
NDLH va NDDL trong nghién cttu nay dat cac gia
tri twong tng 1a 7,34 + 0,53; 7,13 + 0,81 va 7,80 +
0,79 mg GAE/g DW. Cac gia tri TPC nay khong co
su khac biét y nghia khi dugc phén tich va xt ly
thong ké. Shehata va cs (2021) da so sanh TPC
trong dich chiét ttr cac bo phan khac nhau cta qua
na thuoc 2 giong khac nhau dugc trong & ving
Alexandria cta Ai Cap, bao gom: V9, thit qua va
hat; két qua ctia nghién cttu nay chi ra TPC thu
duoc trong cac mau thi nghiém ctia 2 giong na nay
c6 nhimg khac biét dang ké tir 70,14 + 3,89 dén
284 + 2,12 uyg GAE/g DW [15]. Nghién cttu ctia Du
va cs (2021) cang phan tich va so sanh TPC cta
v6, hat va thit qua caa 3 giong na duoc trong & Uc;
két qua cho thay, TPC cao hon cach biét so voi két
qua nghién ctu cia Shehata va cs (2021) [15].
TPC trong cac mau thi nghiém cta 3 mau na nay
dao dong trong khoang tir 0,39 + 0,01 dén 61,69 +
1,48 mg GAE/g DW [16]. Két qua nghién ctru cia
Baskaran va cs (2016) cho thdy, ca 2 loai qua déu
c6 TPC cao, trong d6 qua na dat TPC (150,34 +
2,27 mg/100 g khoi luong twoi) cao hon dang ké
so voi qua mang cau Xiém 1a 111,11 + 2,73 mg/100
g khéi luong tuoi [17].

Sy tich lay ham luong cac hop chat chat
chuyén hoéa thtt cap nhu vitamin C va polyphenol
trong thuwc vat néi chung va trong qua na noi
riéng, co6 thé gidi thich boi sy anh huong clia mot
s6 yéu t6, bao gom: Giéng cay trong, giai doan
chin/truéong thanh, diéu kién dat dai/khi hau,
diéu kién canh tac, diéu kién bao quan nguyén
liéu sau thu hoach, phuong phap tach chiét... nhu

da duoc bao cdo trong mot s6 nghién ctru trudce
day [14 - 22].

3.3. Hiéu suat thu héi cao chiét

Liéen quan dén dinh huéng tng dung chiét
xudt tir bot thit qua na, thi nghiém danh gia hiéu
qua thu nhan cao théo tir mau kho phan thit qua na
da duoc thuc hién. Két qua duoc thé hién & bang 3.
Khdi luong cao chiét dat duoc cao nhat1a 1,44 g
tuong duong voi hiéu suat 1a 14,4% d6i voi mau
NDDL. Mau NDDB va mau NDLH dat hiéu suat
thdp hon voi cac gid tri twong ung 1a 12,5% va
11,8%. Két qua nay cao hon chi so6 toi thiéu 1a 8,5%
tinh theo duoc liéu khé. Nghién ctu cha
Chimbevo va Essuman (2019) [23] da danh gia
hiéu qua thu hdi cao chiét tir dich chiét mot so loai
dung moi tir mau thit qua, vo va hat na. Két qua chi
ra rang, dich chiét tir methanol dat cac gia tri rat
cao doi voi tat ca cac mau (22 - 29%), trong khi dich
chiét tir Hexane va Ethyl Acetate dat cac gia tri thap
hon dang ké (1,5 - 3%) [23]. Két qua nghién ctru ctia
Wichienchot va cs (2011) chi ra rang, hiéu suat thu
hoi chiét xuat tho tir dich chiét mot so loai hoa qua
duoc tréng & mién Nam cta Thai Lan dat nhitng gia
tri rat cao (16 - 71%) [24]. Tuong tu nhur vy, nghién
ctru ctia Ahn va cs (2020) da dat duoc két qua cao
khi danh gia su anh huéng cta cac loai dung moi
khac nhau dén hiéu suat thu hoi cao chiét tir phan
thit qua cta mot so6 hoa qua diac trung cta vung
nhiét doi, bao gdm: Chom chom, vai va mang cut,
véi cac gia tri dao dong trong khoang tir 18 - 38%
[25]. Sy khac nhau dang ké giita hiéu suat tach
chiét tir qua na va mot s6 loai qua khac trong nhimg
nghién ctu trudc day va nghién ctu nay cé thé
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dang gitta ciu trac cta cac hop chat tu nhién cé
trong mau va do phan cuc cta loai dung moi duoc
str dung va phuong phap tach chiét.

Bang 3. Hiéu suit tach chiét cao thé tir mau chat kho

duoc giai thich boi sy anh hudng cia mot s6 yéu to
ngoai canh dén su tang trudng/tich liy cac hop
chat héa hoc thuc vat trong mau, su tuong tac da

Dich chiét Mé(l‘lg;{ ho Du(rfLr)néi Cao(;)h igt Hiézl%i it Trang thai Mau sic
NDDB 10 100 1,25 12,5 Sanh dac Nau dam
NDLH 10 100 1,18 11,8 Sanh dac Nau dam
NDDL 10 100 1,44 144 Sanh dac Nau dam

3.4. Hoat tinh chdng oxy hoa
Bang 4. Kha ning bit géc tir do DPPH

Kha nang bat goc te do DPPH (%) ctia mau (ug/mL)
Cao chiét IC,, (ug/mL)
31,25 62,5 125 250 500
NDDPB |9,11+1,28"|19,15+3,72" 30,39+ 2,17"| 42,52+ 1,81 " [66,78 + 2,44 " | 284,02 + 18,08 *
NDLH |6,71+0,35" | 17,91+2,64"|32,83+1,60"| 40,89+ 2,13 | 65,39+ 2,13 " | 295,69 + 25,40
NDPL (10,81+1,24%(19,39+ 151" [32,60+2,44"| 41,71+ 2,29" | 66,59+ 0,74 " | 282,94 + 11,71*
Vitamin C |54,77 £ 2,60°| 76,16+ 3,912 |87,95+3,06°| 89,22+ 3,41° | 87,44 +2,02° <31,25

Ghi chii: Chir cdi ™" thé hién sur khdc biét cé y nghia gitta cdc mau trong cung cot 6 p < 0,05,

Béang 4 cho thiay, NDDB, NDLH va NDDL co
kha nang bat goc tu do DPPH tuong dong voi nhau,
thé hién béi cac gia tri IC,, twong tmg lan luot 1a
284,02 + 18,08; 295,69 + 2540 va 282,94 + 11,71
png/mL. Két qua nghién ciu clia Jagtap va Bapat
(2012) cho thdy, cac mau dich chiét phan thit qua na
tir cac dung méi khac nhau thé hién kha nang bat
goc tu do DPPH ciing khac nhau, trong do dich chiét
tir acetone, methanol va ethanol dat cac gia tri x4p xi
va hon 90%, nhung dich chiét tir nuwoc chi dat gia tri

khoang 30% [21]. Nandhakumar va cs (2013) da
phan tich kha nang chong oxy héa ctia cao chiét thit
qua na duoc trong & Tamilnadu, An Po va cho thdy
rang, mau thr c6 kha ning bit goc tv do DPPH
manh voi gia tri IC;, thdp (135,2 pg/ml) [10].
Shehata va cs (2021) da chi ra rang mau thit qua
thudc 2 giong na khac nhau, mac du duoc trong &
cting mot khu vuc tai Ai Cap, thé hién kha nang bat
goc tr do DPPH hoan toan khac nhau véi cac gié tri
IC., dat x4p xi 200 va 900 ug/mL [15].
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Bang 5. Téng nang luc khir

Téng nang luc khit (OD,y) ctia mau (ug/mL)
Cao chiét EC,, (ng/mL)
31,25 62,5 125 250 500
NDDbB | 0,13+0,01" | 0,26+0,02" | 0,36+0,02" | 0,55+ 0,03" | 0,95+0,04" | 149,28 +2,17°¢
NDLH 0,20 +0,03" | 0,29+0,05" | 0,37 +0,01" | 0,56+ 0,04" | 0,92+0,05" | 143,76 + 4,56 ™
NDDL 0,20+0,03" | 0,27+0,02° | 0,39+ 0,02" | 0,58+ 0,03" | 1,06+0,03> | 126,79+ 7,03 "
Vitamin C | 0,48+0,03* | 0,72+0,08* | 1,34 +0,14* | 224+ 0,07* | 2,35+0,06* | 36,90+3,97*

Ghi chii: Chir cdi®® ¢ thé hién swr khdc biét co ¥ nghia giita cdc mau trong cung cot & p < 0,05.

Bang 5 cho thdy, NDDL thé hién téng nang
lIuc khtt manh nhat, tiép theo 1a NDLH, thap nhat
la NDDB voi cac gia tri ECy, 1an luot 1a 126,79 +
7,03; 143,76 + 4,56 va 149,28 + 2,17 yg/mL. Cac gia
tri EC5, nay cao hon dang ké so voi gié tri 36,90 +
3,97 png/mL ctia mau doi ching duong (vitamin C,
chat cé hoat tinh chong oxy hoéa rat manh). So
luong bao cdo danh gia kha nang chong oxy hoa
ctia cao chiét tir phan thit qua na bang phuong
phap téng ning luc khir & budc séng 700 nm rat
han ché. Nghién ctru cia Du va cs (2021) da phan
tich va so sanh hoat tinh chéng oxy héa ctia mau
chiét tir phan v, hat va thit qua cta 3 giong na
duoc trong & Uc; két qua cho thdy, dich chiét tur
phan thit qua cta 3 giong na khac nhau thé hién
nang luc khir khac nhau véi cac gia tri tuong ting
lan luot 12 6,47 + 0,03; 3,15 + 0,09 va 1,45 + 0,03 mg
AAE/g thit qua tuoi [16].

Nhin chung, su da dang/khac biét trong két
qua phan tich hoat tinh chéng oxy hoéa ctia phan
thit qua na trong nghién ctu nay va nhiing
nghién ctru trude day co thé gidi thich béi ham
luong ctia cac hop chong oxy hoa cé trong mau,
ma su tich liy ctia cac hop chat nay trong mau
chiu 4nh huéng truc ti€p tir nhiéu yéu t6 nhu:
giong cay troéng, diéu kién ngoai canh, thoi diém
chin/thu hoach, diéu kién bao quan/ché bién,
phuong phép tach chiét, thu hoi cao chiét... da
duoc thao luan & phan trén. Ngoai ra, hoat tinh
chong oxy hoa cta phan thit qua na va cac phu
phidm ciing duoc khao sat & mot s6 nghién ctu
truoc day st dung mot s6 phwong phéap phan tich
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khéc, bao gém: ABTS (2,2’-azinobis-3-ethylbenzo-
thiazoline-6-sulfonic acid), DMPD (N, N-
dimethyl-p-phenylenediamine), FRAP (kha nang
khir sat), OH-RSA (kha nang bat goc hydroxyl),
va TAC (ham luong téng cac chit chong oxy hoa)
[15, 16, 21, 26]. Dac biét, nghién cttu ctia Fu va cs
(2011) da so sanh ham luong phenolic va kha
nang chong oxy hoa ctia 62 loai trai cay bang
phuong phap FRAP, ABTS va TPC. Két qua cua
nghién ctu nay chi ra rang, qua na dat cac gia tri
thé hien hoat tinh chéng oxy hoéa va ham luong
phenolic rat cao, chi xép sau tao tau (Ziziphus
Jjuwjuba Mill.), 6i (Psidium guajava L) va luu
(Punica granatum L.) [26].

Tt cac két qua nghién ctu thu dugc, moi
twong quan gitta vitamin C, TPC va hoat tinh
chéng oxy hoéa ctia cac mau dich chiét thit qua na
duoc phan tich thong qua phép so sanh Pearson.
Két qua phan tich duoc thé hién & bang 6. Cac cap
yéu to giira gia tri vitamin C, TPC va gia tri IC,, ctia
thtt nghiem DPPH, gia tri EC;, ctia thit nghiém
téng ning luc khtt thé hién méi trong quan nghich
(r < 0). Diéu nay thé hién ring vitamin C va TPC
cang cao thi gia tri nong d6 mau dat hieu qua 50%
cang thap, hoat tinh chéng oxy hoa cang cao. Tuy
nhién, trong tat ca cac cip yéu to duoc phan tich,
chi co gia tri vitamin C va EC,, t6ng nang luc khtr
la moi twong quan nghich (r = -0,919) c6 y nghia
thong ké & mtrc y nghia 0,01. Do do, déi véi pham
vi két qua thu duogc trong nghién cttu nay, chi co
thé nhan dinh ring, mau chira vitamin C cang cao
sé c6 kha niang chong oxy hoa cang manh.
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Bang 6. He s6 turong quan giita vitamin C, TPC véi kha ning chéng oxy hoa

He s6 twong quan Vitamin C TPC DPPH IC, Nang luc khtt EC;,
Vitamin C 1 0,541 -0,423 -0,919"
TPC -0,262 -0,533
DPPH IC,, 1 0,204
Nang luc khir ECy, 1
Ghi chi: ~": Gid tri twong quan cé y nghia thong ké ¢ muc y nghia 0,01 trong phép so sdanh tuong
quan anrson.
4, KET LUAN

Méau NDDL cé ham luong vitamin C cao nhat
(3,17 + 0,12 mg/g), tiép theo 1a mau NDDB va
thap nhat 1a mau NDLH. Vé ham luong phenolic
toan phan, 3 mau na dat nhitng gia tri twong dong
(7,34 - 7,80 mg/g). Tuong ty, 3 mau na ciing thé
hién hoat tinh trung hoa goc tu do DPPH tuong
dong, thé hién boi cac gia tri IC,, dao dong trong
khoang 282,94 - 295,69 pg/mL. Trong thit nghiém
tong nang luc khit, mdu NDDL thé hién kha ning
chong oxy héa manh nhat va thip nhat 1a mau
NDDB voi cac gia tri EC;, twong tmg 1a 126,79 va
149,28 ng/mL. Chiét xuat tir thit qua ctia 3 mau
na c6 thé tiép tuc duoc nghién ctru va tng dung
trong cong nghé san xudt cac san phidm ché
phidm thuc phdam hodc thuc phdm chitc nang.
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STUDY OF VITAMIN C AND TOTAL PHENOLIC CONTENTS, AND ANTIOXIDANT ACTIVITY
OF EXTRACTS OF CUSTARD APPLE PULP GROWN IN THAI NGUYEN PROVINCE
AND SURROUNDING AREA

Ha Duy Truong?, Le Thanh Ninh?, Nguyen Hai Dung?,
! Center for Training and Research on Plant and Animal Breeding,
Thai Nguyen University of Agriculture and Forestry, Thai Nguyen University
? Institute of Biotechnology and Food Technology,
Thai Nguyen University of Agriculture and Forestry, Thai Nguyen University
Abstract
Currently, custard apple (Annona squamosa) has attracted increasing attention from those
interested in health - promoting foods due to its high and diverse phytochemical content. This
study was conducted to evaluate the vitamin C, total polyphenol contents, and antioxidant activity
of custard apple pulp cultivated in Thai Nguyen and adjacent regions. Vitamin C and total
phenolic contents were determined using ascorbic acid and gallic acid calibration curves,
respectively. The DPPH free radical scavenging assay and total reducing power assay were
employed to assess antioxidant capacity. The Taiwanese custard apple sample exhibited the
highest vitamin C content, followed by the Dong Banh sample, while the La Hien sample showed
the lowest, ranging from 2.56 to 3.17 mg/g dry weight. The three custard apple samples
displayed comparable polyphenol contents and similar DPPH radical scavenging abilities. The
Taiwanese sample demonstrated the strongest total reducing power, whereas the Dong Banh
sample had the weakest, with ECs, (half maximal effective concentration) values of 126.79 and
149.28 ng/mL, respectively. The results indicate that extracts from these custard apple samples
possess promising potential for application in the production of flavoring agents or functional
foods.
Keywords: Antioxidant activity, custard apple, extract, polyphenol, vitamin C.
Ngay nhan bai: 14/2/2025
Ngay chuyén phan bién: 17/3/2025
Ngay thong qua phan bién: 3/4/2025
Ngay duyét dang: 10/10/2025

NONG NGHIEP VA MOI TRUGNG - KY 2 - THANG 10/2025 49



