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Purple star apple (Chrysophyllum cainito) has biological activities with
antioxidant properties and is widely grown in the provinces of the
Mekong Delta. The study aimed to evaluate the polyphenol (the Folin-
Ciocalteu method), flavonoid content (the AICIs colorimetric method)
and antioxidant capacity (the DPPH method) of star apple juice before
and after fermentation. The highest polyphenol and flavonoid content
in the purple star apple fruit juice sample after 10 days of fermentation
were at 5.57 mg GAE/mL and 44.661 mg QE/mL, respectively, higher
than the pre-fermentation juice sample at 2.416 mg GAE. /mL and
16.088 mg QE/mL. After 10 days of fermentation, the strongest
antioxidant capacity for the three free radical removal experiments
DPPH, ABTS and Fe®* ion reduction was 0.319%, 0.147% and
0.539%, respectively. The fruit juice after fermentation has higher
antioxidant capacity than the fruit juice before fermentation.

KHAO SAT HAM LUQNG POLYPHENOL, FLAVONOID VA KHA NANG
KHANG OXY HOA CUA DICH LEN MEN VU SUA TiM (Chrysophyllum cainito)
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THONG TIN BAI BAO TOM TAT
Ngay nhan bai:  29/3/2024 VU sira tim (Chrysophyllum camlto) ¢6 cac hoat tinh sinh hoc cé kha
. N nang khang oxy hoa dugc trong nhiéu ¢ céc tinh thude ving Pong bang
Ngay hoan thién:  29/5/2024 514 cyy Long. Nghién ciu danh gia ham luong polyphenol bing
Ngay ding:  30/5/2024 phuong phap Folin-Ciocalteu, ham lugng flavonoid (phuong phéap so
mau véi AICIs) va kha nang khang oxy hoa (phuong phap DPPH) cua
TU KHOA dich qua vu sira trudc va sau khi Ién men. Ham lugng polyphenol va
flavonoid dat cao nhat 1a mau dich vi sira tim sau 10 ngay 1&n men lan
Khang oxy hoa luot 12 5,57 mg GAE/mL va 44,661 mg QE/mL, cao hon so véi dich
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qua trudc khi 1én men 1a 2,416 mg GAE/mL va 16,088 mg QE/mL. O
thoi diém sau 10 ngay 1&n men c6 kha ning khang oxy héa manh nhat
dbi véi 3 thi nghiém khir gbc te do DPPH, ABTS va khir ion Fe3* lan
luot 14 0,319%, 0,147% va 0,539%. Dich qua sau lén men c6 kha nang
khang oxy hoa cao hon dich qua trudc 18n men.
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1. Gigi thiéu

Trai cdy 1én men 14 loai rugu dang dugc wa chudng do c6 d6 con nhe, huong vi thom tu nhién,
va ¢6 chira nhidu hoat chat da dugc chimg minh tét cho sirc khoe. Vi thé loai thirc uéng nay dang
¢6 xu huéng phat trién ngay cang da dang nhd céac chat co hoat tinh sinh hoc cao, kha ning khang
oxy hoéa trong trai cdy dugc giit nguyén sau khi 1én men boi ndm men [1].

Vu sita tim (Chrysophyllum cainito) la mét loai cdy an qua nhiét ddi, giau chat dinh dudng
gdm protein, chat béo, chat xo, carbohydrate va phytochemicals [2]. Dbi voi y hoc ¢o truyén, vii
stta con dugc dung lam thudc diéu tri bénh viém ph01, tiéu duong, 1am diu cac con dau nhirc
xuong khop hay dau da day [3], [4]. Trong vi sita co chtra chat chdng oxy hoa do cac hop chat
phytochemical phong phu, ddc biét 1a polyphenol, flavonoid va alkaloids. Pac biét, trong vu sita
tim con c6 hop chat anthocyanin, hop chit nay khong nhitng 1am cho vi sita tim c6 mau tim déc
trung ma con 1a hop chat co hoat tinh khang oxy hoa cao hon so véi mot sé loai vi sira khac. Cac
hop chat c6 hoat tinh khang oxy hoa c6 tac dung phong ngtra qua trinh oxy hoa, cai thién ton
thuong té bao, d6 1a budc dau tién trong su phat trlen ctia ung thu va nhiéu bénh khéc [5].

Két qua tir cac nghién ctru di duoc cong bd vé cac san phdm 1én men thuong c6 hoat tinh
khang oxy hoa va khang viém. Vi du nhu: ruou vang trai gidc co chtra cac hop chat nhu
polyphenols, flavonoids va cac hop chét khac co kha niang khang oxy hoa, khang khudn va khang
ung thu [1], rugu vang chum rudt cé hoat tinh khang oxy héa va hoat tinh khang viém cao hon
dich qua truéc khi 1én men [6], nudc 1én men tréi trim cé kha ning khang oxy hoa t6t hon dich
trai tram [7]. Nghién ctru Tungmunnithum va cong su [8] cho thiy mot sé hop chat phenolic 1a
phan tir chdng oxy héa tiém niang dé diéu tri cac rdi loan da khac nhau bao gom cac bénh do bic
xa UV gay ra. Ngoai ra, cac flavonoid con c6 kha nang tao phirc vdi cic ion kim loai nén c6 tac
dung nhu nhiing chit xic tac ngin can cic phan tng oxy hoa. Do d6, cac chat flavonoid co tac
dung bao vé co thé, ngan nglra xo vita dong mach, tai bién mach, 130 hod, thodi hoad gan, ton
thuong do burc xa.

Hién nay, trai vl sira tim thuong duoc sir dung nhu mot loai trai cdy tuoi va cac san pham ché
bién tir vi1 sira con rat han ché. Vi vay, nghién ctru nay duoc thue hién nham gop phan da dang
hoa cac san pham 1én men tir trai va sita; dong thoi xac dinh cac hop chét thuc vat ciing nhu danh
gi4 cac hoat tinh khang oxy héa co trong dich trai v sita tim trudc va sau 1én men, sé tao tién dé
cho nhitng nghién ctru tiép theo nhiam nang cao gia tri kinh té va khai thac gia tri y hoc ctia loai
thuc vat nay.

2. Phuong phap nghién ciru
2.1. Nguyén liéu va héa chit
2.1.1 Nguyén li¢u

Qua vu sita tim thu hai tai huyén Phong Dién, Thanh phé Can Tho tir thang 02 dén thang 05
niam 2022. Sau d6 qua dwoc rira sach, loai bé cubng va phan xung quanh cudng chira nhidu mu va
chuan bi cho cac thi nghiém tiép theo. Nam men dugc str dung 1a Saccharomyces cerevisiae
(RV002, cong ty ICFood).

2.1.2. Héa chdt

Enzyme pectinase, NaHSOs, Quc‘yng saccharose, :[huéc thir Folin-Ciocalteu, Na,COs, gallic
acid, AICls, NaNO,, NaOH, thuoc the DPPH, thuoc thir ABTS, K;S;0s, njethanoll ethanol,
fericyanid, FeCls, KsFe(CN)g, CCIsCOOH, NaH2PO4, Na;HPO4.7H,0 va mot so6 hda chat khac

2.2. Lén men v sira tim

Dich qua dugc xur 1y véi enzyme pectinase (0,3%) trong 1 h, sau d6 thanh trung bang NaHSO3
(140 mg/L) trong 2 h. Chung 1 mL nam men dé nudi cay vao cac binh tam giac chira 99 mL dich
qua vu stta da dugce xir 1y trudc do, diéu chinh duong saccharose vé 22 °Brix (pH 3,6). Qua trinh
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1én men dugc tién hanh trong 15 ngay véi diéu kién ky khi (st dung water - lock) & nhiét do
phong (28 °C+2).

2.3. Dinh lwgng polyphenol tong sé

Ham luong polyphenol tong dugc _xac dinh bang thuéc thr Folin-Ciocalteu theo mo ta cua
Singleton [9]. Cho lan lugt 250 uL mAu, 250 pL nudc cit va 250 pL thude thir Folin-Ciocalteu,
lic déu, u tbi trong 5 phat ¢ nhiét d6 phong. Sau do, thém 250 pL NaCOs 10% roi u 30 phut &
40°C trong may 6n nhiét. Xac dinh 4o hap thu quang pho ctia hon hop phan img & budc séng 765
nm. Acid gallic dugc s dung lam dbi chimg duong dé xiy dung duong chudn véi quy trinh
tuong tu nhu mau.

2.4. Dinh lwgng flavonoid toan phin

Ham luong flavonoid tong trong dich 1én men duoc xac dinh theo phuong phap so mau véi
AICI3 [10]. Cho 1an lugt 200 uL mau, 200 uL nude ct va 40 uL NaNO; 5%, lic déu va dé yén
trong 5 phut. Tiép tuc thém 40 uL AICls 10%, lac déu dé yén 6 phut. Sau d6, hdn hop phan ng
dugc thém 400 L NaOH 1M va 120 pL nude cét, lic déu. Xac dinh do hap thu quang pho cua
hon hop phan mg & bude song 510 nm. Quercetin duge sir dung lam d6i chung duong dé xiy
dung duong chuin véi quy trinh trong tu nhu mau.

2.5. Kha nang khang oxy hoa
2.5.1. Khao sat hiéu qud trung hoa goc tw do bang phirong phip DPPH

Hl]'g 100 pL dich 1én men dé dugc pha loang theo day ndng d6 can khao sat lan luot cho vao
cac giéng da c6 100 pL thuée thir DPPH 6 x IO'f1 M. Hon hop dugc u trong t61 ¢ nhiét do phong
trong 30 phat. Str dung acid gallic lam chat chuan thyc hién twong ty cac mau. Xac dinh do hap
thu quang pho ctiia hon hop phan ng & budce song 517 nm.
2.5.2. Khao sat hiéu qua trung hoa gé’c tw do bcing phuong phdp khir mau ABTS™

Hat 10 pL dich 1én men pha loéng trong methanol theo day ndng do can khao sat cho vao 990
uL gbc tr do ABTS™, u toi trong 6 phit ¢ nhiét d6 phong. St dung acid galic 1am chat chuan
thuc hién tuong tu cac mau. Xac dinh do hap thu quang pho ctia hon hgp phan Gng & budc song
734 nm.

2.5.3. Khdo sdt kha néang khang oxy héa bang phirong phdp khir ion Fe**

Cho 500 pL dich 1én men cac ndng dé khao sat khac nhau vao 500 uL dém phosphate (0,2 M,
pH 7,4), cho 500 pL KsFe(CN)s 1% vao hdn hop, giir hon hop trong 20 phit & 50°C. Sau d6 bd
sung 500 pL CCI;COOH 10%, ly tam 3.000 vong/phiit trong 10 phat. Hat 500 pL phan dich noi
phia trén cho vao eppendorf, bd sung 500 uL nudc cit va 100uL FeCls 0,1%. Xac dinh d6 hép
thu quang phd ciia hdn hop phan tng & budce séng 700 nm. Sir dung acid galic 1am chét chuin
thuc hién tuong tu cic mau.

2.6. Phwong phdp xir Iy sé liéu

Thi nghiém dugc tién hanh ngau nhién v6i 3 1an lap lai, két qua dugc ghi nhan va tinh toan
bang phan mém Excel va phan mém thong ké Minitab 16. Két qua phan tich ANOVA-ONE
WAY véi d6 tin cdy 95%, so sanh su khac biét gitra cac nghiém thirc qua phép thir Tukey.

3. Két qua va ban luin
3.1. Ham lugng polyphenol trong dich vi sita

Phuong trinh dudng chuan thé hién twong quan giita ndng do acid gallic va do hép thu duogc
x4c dinh bsi phuong trinh y = 0,1172x + 0,009 (R? = 0,9947). Trong d6, y 12 do hap thu va x 1a
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ndng d6 acid gallic (ug/mL). Ham lugng polyphenol tong ciia dich vu sita trudc va sau khi 1én
men dugc thé hién & Bang 1. Dich vu sira tim trudc va sau 1én men déu co sy hién cta cac hop
chat thugc nhom polyphenol. Ham luong polyphenol déu ting dan tir thoi diém trudce 1én men va
dat mirc cao nhat & thoi diém 10 ngay sau khi 1én men, sau d6 giam xudéng & mau sau 15 ngay lén
men. Diéu nay phu hop v6i két qua nghién ctru vé ham lugng polyphenol tong cua ruou vang
chum rudt cao hon so véi dich qua, cu thé 14 279,572 mg GAE/mL va 174,549 mg GAE/mL [6].
Bén canh do, ham lugng polyphenol ctia rugu vang trai giac cao hon so véi dich tréi giac (0,53
mg GAE/mL va 0,61 mg GAE/mL) [11]. Qua d6, cho thiy thoi gian 1én men anh huéng dén ham
lugong polyphenol c6 trong dich qua va stra tim.

Bang 1. Ham lwong polyphenol cua 4 nghiém thirc

. , Ham lwong phenolic tong Ham hrong flavonoids tong
Nghi¢m thirc (mg GAE/mI) (mg QE/ml)
Trudc 1én men 2,416+ 0,184 16,0889 + 0,979
Lé&n men 5 ngay 4,076° + 0,048 36,958° + 1,347
Lén men 10 ngay 55702+ 0,129 44,661% £ 1,773
Lén men 15 ngay 3,923+ 0,121 28,357¢ £ 0,578

Ghi chi: Ham luong polyphenol la gia tri trung binh voi 3 lan Iap lai. 0 cac nghiém thirc, cac gia tri
co it nhat mot chir cai theo sau, giong nhau thi khac bi¢t khong co y nghia thong ké ¢ do tin cdy 95% thong
qua kiém dinh Tukey.

3.2. Ham lwgng flavonoid co trong dich vu sita tim

Phuong trinh duong chuan thé hién twong quan giita ndng do quercetin va do hap thu duoc
xéc dinh boi phuong trinh y = 0,0046x — 0,0009 (R2 =0,9973). Trong do, y 1a 6 hip thy va x 1a
ndng do quercetin (ug/mL). Ham lugng flavonoid téng cua dich vi sita trude va sau khi 1én men
dugc thé hién ¢ bang 1. Dich vi sita tim trudc va sau 1én men déu ¢ su hién ctia cac hop chit
thudc nhom flavonoid. Ham luwong flavonoid ting dan thoi diém trudc 1én men va dat muc cao
nhit ¢ thoi diém 10 ngay sau khi 1én men, sau d6 giam xudng & mau 15 ngdy sau 1én men. Qua
d6, cho thiy thoi gian 1én men anh hudng dén ham lugng flavonoid ¢ trong dich qua v sita tim.

3.3. Khd nang khir goc tw do DPPH ciia vii siva tim

Kha nang khang oxy hoa cua dich v sita tim trude va sau 1én men dugc danh gia qua phan
g v6i DPPH. Hop chét co hoat tinh khang oxy héa cang manh khi kha ning cho electron hay
hydrogen cang cao. Goc DPPH phén {mg v&i cic chat khir va nhan electron, chuyén dung dich tir
mau tim sang mau vang dic trung phu thudc vao luong electron nhan duge. Chat chuan dugce st
dung trong thi nghiém nay 14 acid gallic. Cac mau déu c6 kha niang khir gc tw do DPPH, nong do
cang cao phan trim trc ché cang 16n, diéu nay thé hién & Hinh 1.

Gia tri ECso cang thap thi chimg to hoat tinh trc ché gbc tw do cang cao va ngugc lai (bang 2).
ECso cua ddi ching duong acid gallic cao hon 1,8 14n so véi dich qua sau 10 ngay 1én men. Diéu
nay ching to dich va sira tim sau 10 ngay 1én men c6 kha ning khir géc tw do DPPH cao hon dbi
chung duong acid gallic 1,8 1an va cao hon cac nghiém thirc con lai. Dich vu sita tim trude 1én
men c6 gia tri ECso cao nhat dong nghia véi viée c6 kha ning khir gbc twr do DPPH 14 thap nhat.

Hoat tinh khang oxy héa cua dich vu sira tim ting dan theo thoi diém 1én men va dat hoat tinh
cao nhit sau 10 ngay 1én men, hoat tinh giam sau 15 ngay. Hoat tinh khang oxy héa giam co thé
do céc chit khang oxy héa co trong dich 1én men bi trc ché do cac chat sinh ra trong qué trinh 1én
men va chiu anh hudng béi cac yéu tb moi truong.
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Hinh 1. Khd nang khdang oxy héa cua dich vu sita lén men
Bang 2. Gia tri ECso trong thi nghiém DPPH
Nghiém thirc Gia tri ECso (%)
Acid gallic 0,565 + 0,007
Trudc 1én men 0,7422 + 0,007
Lén men 5 ngay 0,418°+ 0,013
Lén men 10 ngay 0,319¢ + 0,006
Lén men 15 ngay 0,433+ 0,014

Ghi chu: Gia tri ECsg la gia tri trung binh voi 3 lan lap lai. O céc nghiém thire, cdc gia tri co it nhat mot chir cai
theo sau, giong nhau thi khac biét khong co y nghia thong ké ¢ do tin cdy 95% thong qua kiem dinh Tukey.

3.4. Khd nang khir goc tw do ABTS ciia vii siva tim

Dich vu sita tim trudc va sau khi 1én men déu c6 thé gbc tw do ABTS, diéu nay ching to va
sita tim c6 hoat tinh khéng oxy hoa, néng do cang cao hoat tinh khang oxy héa cang manh (bang
3). Gia tri ECso cang thép thi ching t6 hoat tinh trc ché gdc peroxide cang cao. Gia tri ECso cua
mAu 10 ngay 1én men 1a cao nhat va khac biét khong c6 ¥ nghia thong ké vdi acid gallic. Cac mau
con lai déu co ECs thap hon mau dbi chimg dwong acid gallic, ching té dich vi sita tim sau khi
1én men kha ning khang oxy héa cang manh hon. Qua thi nghiém cho thay thoi gian 1én men anh
hudng dén hoat tinh khang oxy hoa cta dich vi sita tim. Dich va sita tim sau 1én men c¢6 hoat tinh
khang oxy hoa manh.
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Bang 3. Gid tri ECso ciia cdc nghiém thiec véi kha nang khir goc tw do ABTS

Nghiém thirc Gia tri ECso (%0)
Acid gallic 0,105° £ 0,003
Trudc 1én men 0,426% £ 0,016
Lé&n men 5 ngay 0,173°+ 0,005
Lén men 10 ngay 0,147 + 0,001
Lén men 15 ngay 0,177°+ 0,032

Ghi chii: Gid tri ECsy la gid tri trung binh véi 3 lan lp lai. O cdc nghiém thikc, cdc gid tri cd it nhat mgt chit cdi
theo sau, giong nhau thi khac biét khong co y nghia thong ké ¢ do tin cdy 95% thong qua kiem dinh Tukey.

3.5. Khir ion Fe**

Kha niang khang oxy hoa cua dich vi sita tim duoc so sanh bang gia tri Absos (ndng d6 mau
c6 @6 hép thy 13 0,5). Gia tri Absos cang nho thi kha ning khang oxy hoa cang manh (bang 4).
Gia tri Absos cua dich v sita tim sau 10 ngdy 1én men 13 thp nhat diéu nay ching té dich vi sira
tim sau 10 ngay 1én men c6 kha niang khir ion Fe®* cao nhat. Gia tri Absos ctia mau trudc 1én men
1a cao nhit va khac biét c6 y nghia thong ké so v6i cac nghiém thirc con lai. Piéu nay ching to
dich v sita tim trudc va sau khi 1én men déu c6 kha ning khang oxy héa nhung vu sira tim trudc
khi 1én men c6 hoat tinh khang oxy hoa thdp va mau sau 10 ngay 1én men la c¢6 kha nang oxy hoa
cao nhat, sau d6 giam xubng ¢ thoi diém 15 ngay sau 1én men.

Bang 4. Gid tri Absos ciia thi nghiém khir sat

Nghiém thirc Gia tri Absos (%)
Acid gallic 1,040° + 0,006
Trudc 1én men 1,3692 + 0,014
Lén men 5 ngay 0,633+ 0,010
Lén men 10 ngay 0,539¢ £ 0,007
Lén men 15 ngay 0,825°+ 0,014

Ghi chii: Gid tri ECsy la gidi tri trung binh v6i 3 lan Idp lai. O cdc nghiém thikc, cdc gid tri ¢ it nhat mot chit ci
theo sau, giong nhau thi khdc biét khong co y nghia thong ké o do tin cdy 95% thong qua kiém dinh Tukey.

3.6. Twong quan giita ham lwong polyphenol, flavonoid, khi ning khir goc tw do DPPH,
ABTS va khir ion Fe**

Ham Iugng polyphenol c6 tuong quan thuan véi ham lugng flavonoid (bang 5). Ham lugng
polyphenol va flavonoid c6 twong quan nghich véi gia tri ECso ctia kha ning khir goc tu do
DPPH, ABTS va ciing c¢6 tuong quan nghich v6i Absgs ciia kha ning khir ion Fe*, diéu nay
chimg to ham luong polyphenol va flavonoid c6 twong quan thuan véi kha nang khir gbc tu do
DPPH, ABTS va kha ning khur ion Fe** nghia 1a khi ham lugng polyphenol ting thi ham lugng
flavonoid tang kha nang khang oxy hoa ciing ting.

Bang 5. Twong quan ham heong polyphenol, flavonoid, véi kha ning khir goc tw do

Ham lugng polyphenol ~ Ham lwgng flavonoid ECsooppn ECsoABTS

Ham luong flavonoid 0,965
ECso ppeH -0,944 -0,943
ECso aBTS -0,872 -0,885 0,984 0,969
Absgs -0,923 -0,967 0,984

Ghi chii: ECso DPPH la gid tri nong dg ikc ché 50% goc tw do DPPH; ECsy ABTS la gid tri nong dg ic ché 50%
goc tw do ABTS; Absys la gid tri nong do ik ¢ dé hap thu quang phé 1a 0,5 trong thi nghiém khir ion Fe’*

4. Két luan
Dich vu sita tim (Chrysophyllum cainito) truéc va sau khi 1én men déu c6 kha niang khang oxy

hoéa. Pac biét, dich v sira tim sau 10 ngay 1én men c6 ham lugng polyphenol, flavonoid cao nhat
(5,57 mg GAE/mL va 44,661 mg QE/mL) va c6 kha nang khang oxy hdéa manh nhat véi ca 3 thi
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nghiém DPPH, ABTS va khir ion Fe®*. Két qua tir nghién ctru s& 1a tién dé cho cdc nghién ciru
tiép theo v€ kha nang khang viém in-vitro, kha nang khang nam va vi khuan tr dich 1én men vu
stra tim.
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