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TOM TAT:

Chat chong oxy hda tir thuc vat chli y&u 13 polyphenol, flavonoid, carotenoid va vitamin. Cac

chat chi€t xuat tir thuc vat ¢ thé 12 mot ngudn ty nhién tiém ning gdm cic chit chdng oxy hoa,

khang viém va khing khuin dudc st dung nhu mot thanh phan dudc liéu ty nhién diing trong thuc

phiam chifc ning va cdc san phadm dinh dudng. Muc dich ctia nghién cttu nay la x4c dinh hoat tinh

chong oxy héa DPPH, kh4 ning khang khuin giy ngd ddc thuc phim clia chit chiét xuit gidu

anthocyanin nhu cao chi€t va bt anthocyanin tir khoai lang tim. K&t qua cho thay, cao chi&t va bot

anthocyanin vdi ham lugng anthocyanin 1a 1.642 va 770 mg/L c6 hoat tinh chdng oxy héa DPPH
1an luot 1a 12,25 va 10,88 umol TE/g. Cao chi€t anthocyanin thé hién hoat tinh chdng lai cac vi
khudn giy ngd doc thyc phadm nhu Escherichia coli va Staphylococcus aureus § ndng dd ham

lugng anthocyanin 100 va 200 mg/L.

Tir khéa: khoai lang tim, anthocyanin, khang oxy héa, khang khuén.

1.bat van dé

Khoai lang tim dugc coi la thyc phim t&t cho sifc
khée do c6 huong vi ddc ddo, lugng chit xo cao va
¢6 1gi cho stc khde. Cac nghién ciu da chirng minh
tic dung chong ting dudng huyét va chdong ting
axit uric, chdng oxy héa, chdng béo phi va chéng
viém manh mé clia nd, c¢6 thé duge phit huy bdi
cdc thanh phan hoat tinh sinh hoc nhu anthocyanin
ctiané (Wang et al., 2022).

Céc anthocyanin chinh trong khoai lang tim la
peonidin 3-sophoroside-5-glucoside va cyanidin 3-
sophoroside-5-glucoside, dugc mono- hodc di-acyl
hoéa véi axit caffeic, ferulic va p-hydroxybenzoic.
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Céc anthocyanin acylated chi€m hon 98% t6ng ham
Iugng anthocyanin trong khoai lang tim (Im et al.,
2021). Tinh 6n dinh ctia anthocyanin ting 1én khi
ting ndng do clia chinh chat tao mau. Do do6, diéu
mong mudn 12 c6 dic lugng anthocyanin sau khi
chié&t xuat va tinh ch€ (Chandrasekhar et al., 2015).

Anthocyanin va catechin la 2 loai polyphenol
thuc vat c6 dic tinh chdng oxy héa manh, mang
dén mot phuong phip mdi day hita hen d€ ngin
ngita bénh do thuc phim thay th€ st dung thudc
khéng sinh. C4c nghién cttu gin day da chi ra riing
cdc hgp chatnay 1a chit tc ché sy phét trién tot clia
vi sinh dudng rudt gdy hai (Ma et al., 2019).
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Do vy, viéc xédc dinh kh4 niing chong oxy hoéa,
khd ning khdng khuin cta sin phim gidu
anthocyanin nhu cao chiét, bdt anthocyanin cin
dudc thyc hién sau khi thu nhan anthocyanin tur qui
trinh trich ly va tru6c khi Gng dung cdc sdn pham
nay vio trong cic san phdm nhu thyc phdm, dugc
pham va m§ pham la viéc rat can thiét.

2. Pdi tugng va phudng phap nghién cifu

2.1. Déi tugng nghién ciiu

Khoai lang tim tuci dugc thu nhan & huyén Binh
Tén, tinh Vinh Long. Khoai lang tim tugi sau khi
thu nhan dudc lam sach d€ loai bd phan khong tot,
rira sach bing nudc va dé rdo. Khoai lang tim rdo
cho vao bao bi ton trit & 4 - 5°C cho qud trinh sk
dung (hodc st dung ngay).

2.2. Thiét bi, dung cu, héa chat

- Thiét bi, dung cu: pH k& (Ohaus); Nhiét k&
(China); B&p dién tir (Korea King, Han Qudc);
Water bath (Memmert, Btc); Micropipette (100-
1000ul) (btc); Can phan tich d6 chinh xac +0,0001
g (Ohaus, Nhat Bin); Dung cu phan tich nhu coc
thiy tinh, binh tam gidc, binh dinh mtc. Dung cu ¢
dic chan khong, thi€t bi sdy thing hoa.

- Héa chdt: Ethanol (99,97%) (Viét Nam);
Methanol (99,97%) (Trung Qudc); Citric acid
monohydrate (Trung Qudc); HCI dam dic (Trung
Qudc); Kali Clorua (KCl) (Trung Qudc); Natri
acetat (CH;COONa) (Trung Qudc); Nudc cat.

2.3. Quy trinh thi nghi¢m

Quad trinh thi nghiém nhu sau: Khoai lang tim thu
nhéan dugc 1am sach d€ loai bd phan khong tdt, rita
sach biing nudc, d€ rdo, cit nhd 3 - 5 mm va siy &
nhiét do 70°C trong 3 gid dé thu dugc khoai lang tim
kho dung cho qud trinh trich ly anthocyanin. Qua
trinh trich ly dudc thuc hién & céc thong sd trich ly
clia nghién cttu truéc (Nguyén Lé Tan Thién va
ctv., 2022) bao gdm kich thudc khoai lang tim siy
kho 3 - 5 mm; ty 1& nguyén liéu: dung moi la 1/8;
dung mdi 1a ¢dn 30%; nhiét do trich ly 1a 70°C; thai
gian trich ly 1a 50 phat. Dich anthocyanin thu nhan
tr qud trinh trich ly dugc co6 dic & 4p suat chin
khodng & nhiét @6 50°C 4p suat 72 - 175 mmHg (co
quay chin khdng) nhim tach dung moi khéi dich
trich ly va 1am ting ndng do6 clia anthocyanin trong
dung dich thu hdi. S&n pham thu nhin sau qua trinh
o dic 1a cao chiét (cao mém) anthocyanin c6 do
Brix = 60. Cao chiét anthocyanin dugc tron v6i 25%
maltodextrin d€ ting ham lugng chit kho cho ra
hdn hgp. Hdn hgp nay dudc sdy thing hoa dé tao ra
san pham bot chita anthocyanin 4m dd 10%.

2.4. Phuong phdp phdn tich

2.4.1. Phuong phdp xdc dinh ham luong
anthocyanin theo phiwong phdp pH vi sai

Xéac dinh anthocyanin trong dich trich theo
phuong phdp pH vi sai (Giusti va Wrolstad, 2000),
dua trén nguyén tic chdt mau anthocyanin thay ddi
theo pH. Tai pH=1, c4c anthocyanin ton tai § dang
oxonium hoic flavium c¢6 dd hap thu cuc dai, tai pH
= 4,5 thi ching lai & dang carbinol khong mau.
Phuong phap pH vi sai cho phép xdc dinh ham
luong anthocyanin tdng s6 chinh x4dc va nhanh
chéng, thdm chi khi cé sy hién dién cla cac hgp
chat can thiép kh4c (Stanciu et al., 2010).

2.4.2. Phiiong phdp khdo sdt hoat tinh chdng oxy
héa DPPH

Hoat dong khit g&c tu do DPPH dugc xdc dinh
theo mo td cia Binsan et al., (2008) ¢6 hiéu chinh.
Dich chiét (1,5 mL) & ndng do phu hgp, thém vao
1,5 mL 2,2-diphenyl-1-picryl hydrazyl (DPPH)
0,15mM trong ethanol 95%. Hon hdp dudc tron va
dé yén trong 30 phiit & nhiét do phong trong bong
t6i. PO hap thu cta dung dich thu dugc do & 517 nm
bing mdy do quang phd.

Kha ning khit gdc tv do DPPH dudc xdc dinh
theo cong thifc sau:

%DPPH = Acontrol — A1 . 100

‘/Acomrol _ .

A onrol © PO hap thu quang hoc clia mau trang
khong chita dich chiét.

A,: DO hap thu quang hoc ctia miu c6 chia dich
chiét.

Mot dudng cong chuin da dudc chuin bi bing
Trolox hodc Vitamin C trong khodng 10-60 uM.
Hoat dong nay dugc biéu thi bing imol Trolox
tudng duong (TE)/g cao khoai lang (Kulkarni et al.,
2006). Pdi chitng cia miu nay gdm 1,5 mL DPPH
0,15mM trong ethanol 95% va 1,5 mL cdn 60%.

Xay dung dwong chudn Trolox hodc Vitamin C:

Pha dung dich Trolox 1000 uM sau d6 pha loang
ra thanh cac néng d6 0, 10, 20, 30, 40, 50 va 60 uM.

Dung dich di chiing vitamin C dugc pha stock &
néng do 5 mg/mL (5000 pg/mL) trong ethanol, sau
d6 pha loing 10 1an d& dugc nong do6 500 pg/mL.
Sau d6 pha lodng vitamin C tir nong d6 500 pg/mL
dé c6 duge dung dich vitamin C & cdc nong do 1a
10; 20; 40; 60; 80 ug/mL.

Lan lugdt cho 1,5 mL Trolox hoic Vitamin C &
cdc ndng do6 pha lodng vao 1,5 mL 2,2-diphenyl-1-
picryl hydrazyl (DPPH) 0,15 mM trong ethanol
95%. Hon hop dudc tron va d€ yén trong 30 phiit &
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nhiét do phong trong bong tdi. P hap thu ctia dung
dich thu dugc do & 517 nm biing may do quang phd
UV-VIS. Dya vao dudng chuidn dé tinh todn duong
luong mol. Hoat dong nay dudc bi€u thi bing imol
tuong dudng (TE)/g cao chiét.

2.4.3. Phuong phdp ddanh gid khd ndng khdng
khudn Escherichia coli va Staphylococcus aureus
(Hinh 1)

Nhim dinh gida khd ning khdng khuin
Escherichia coli va Staphylococcus aureus ctia cao
chi€t anthocyanin biing phuong phdp khuéch tin
dia thach Ta Thi T6 Uyén (2018).

Ti€n hanh thi nghiém:Kha ning khdng khuin
clia cao chiét dugc x4c dinh theo md ta clia Mythili
and Ravindhran (2012) ¢6 hiéu chinh.

Mau vi khuin Escherichia coli va Staphylococcus
aureus dugc nudi cdy trén moi trudng LB (Luria
Bertani) & 37°C trong 24 git. Ciy chuyén khuén lac
sang 4 mL moi trudng LB 16ng va Iic qua dém
§37°C.

Cao chiét dudc pha loang thanh c4dc ndng do 50,
100 va 200 mg/mL. Pdi chiing duong 12 Ampicillin
10 pg/mL va ddi chiing am 1a DMSO 30%.

Dia thit hoat tinh dugc chuén bi bing cdch trai
100 uL dich vi khudn (mat s6 106 CFU/mL) 1én
bé mit moi trudng thach LB, d€ khd 15 phiit va
duc 16 thach c6 dudng kinh 6 mm. Nhé 50 uL cao
chi€t da pha lodng & cdc néng d6 (hoic ddi
chitng) vao cdc gi€ng thach di chudn bi, 4 dia
trong 24 gi & 37°C. Ti€n hanh do miu sau 24 gid,
48 gid va 72 gig.

Chi tiéu danh gia:

Hoat tinh khdng khuin dugc d4nh gid bing cich
do duding kinh vong khang khuin theo cdng thic:

PKVVK (mm)=D-d

Trong d6, PKVVK: dudng kinh vong vo khuin
(mm); D: dudng kinh viing Gc ché vi khudn bao
gdm dudng kinh ctia gi€ng (mm); d: dudng kinh cla
giéng (d =6 mm).

Quy udc kha ning khang khuin:

Khang Khang Khang Khéng
manh trung binh yéu khang
>20 mm 6-20 mm 1-5mm <1mm

1,2, 3: cic nghiém thiic cao chi€t pha lodng
(+): B6i chitng duong - Ampicillin
(-): B6i chiing Am - DMSO 30%

390 S6 21 - Thdng 9/2022

Hinh 1: S0 dé bom cdc néng dé nghiém thiic,
déi ching duong va déi chiing ém vdo cdac
giéng thach

2.5. Phuong phdp xit Iy 56 lieu

Céc thi nghiém dugc bd tri hoan toan ngiu
nhién, lip lai 3 1An. Thong so thich hgp dugc lwa
chon tir k&€t qua clia thi nghiém trudc duge sit dung
cho thi nghiém k& ti€p.

K&t qué clia cdc thi nghiém dudc thdng ké va
phan tich theo phin mém thong ké Statgraphics
Centurion XVII, phan tich phuong sai ANOVA va
ki€m dinh LSD d€ két luan su sai khéc giita cic
nghiém thic.

3. K&t qua va thido luan

3.1. Ham lugng anthocyanin ctua dung dich
trich ly, cao chiét va bjt thu nhdn tit khoai lang tim

K&t qua xdc dinh ham lugng anthocyanin trong
san pham dung dich trich ly (sau ngdm), cao chiét
va bot thu nhén tir khoai lang tim & sau céc giai
doan khdc nhau 1an lugt 13 qué trinh trich ly, qué
trinh c6 quay thu cao chiét (cao mém) va qud trinh
say dong kho dugc trinh bay trén Hinh 2.

K&t qui trén Hinh 2 cho thdy, ham ludng
anthocyanin trong cic san phadm khic nhau thi khac
nhau. Ham lugng anthocyanin trong sin phim cao
chi€t thu nhan sau khi cd dic chan khong dich trich Iy
12 cao nhat (1.642 mg/L) va khic biét c6 ¥ nghia
thong ké (P<0,05) so vdi cdc san ph§m sau giai doan
ngdm (trich ly) (202,1 mg/L) va siy tao bt
anthocyanin (770 mg/L). C6 thé 1a do qua qu4 trinh
cb ddc, ham lugng anthocyanin tré nén dam dic hon
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Hinh 2: Ham Iigng anthocyanin trong sén phdm khéc nhau  dugc sau giai doan cao cd quay chan
(Cdc gia tri co ky tu giéng nhau thi khong co su khdc biét khong tao cao chiét (64,88%) cao

theo théng ké vdi mdc y nghia o = 0,05)

hon so bot anthocyanin thu nhan dugc

sau giai doan sy dong kho (51,16%).
g 1,800 1 1.642a K&t qua nay ti 1& thuin véi két qua
E 1,600 - xdc dinh ham lugng anthocyanin thu
Z 1,400 - . . R
g 1200 - dudc sau 2 giai doan cd quay tao cao
§ 3 1000 chi€t va siy dong kho tao thanh bot
B oo 770b trén Hinh 2. Ham lugng anthocyanin
g,g 600 1 cang cao thi kha niing c ché DPPH
= 400 | 202,1c cang t6£. Tu k&t qua nay cho thdy cdc
E 200 - sdn pham bot tir khoai lang tim c¢6
= 00 - tiém nang st dung cho c4c san phim
sau ngam cb quay sdy dong kho ¢ dang thuc pham bdo v& stc khoe
Giai doan chiét tach anthocyanin theo dinh hu@g chong oxy héa véi
thanh phan chi€t xuat tir thuc vat, an

cho nén sin phim c6 ham lugng anthocyanin cao
nhat. P&i véi giai doan siy dong khd dé tao thanh
dang bot, lugng anthocyanin trong bot gidm xudng
con 770 mg/L va diéu nay c6 thé dugc 1y gidi 1a do
trong qud trinh siy s& din dén hao hut mot lugng
anthocyanin trong san pham.

K&t qua nghién ctu cho thiy cdc sin phim cao
chi€t va bot anthocyanin thu nhin dudc c6 ham
lugng anthocyanin 1an lugt 1a 1.642 mg/L va 770
mg/100g. K&t qua nghién citu clia tic gid Ta Thi T
Uyén (2018) khi lam sach dich chiét giau
anthocyanin tir khoai lang tim cho thdy tong luong
anthocyanin clia dich chiét anthocyanin tho va dich
chiét anthocyanin sach 1an lugt 1a 208.4 va 169,66
mg/100 g chat khd.

3.2. Hoat tinh chong oxy héa DPPH ciia sin
phdm cao chiét, bot anthocyanin

K&t qud x4c dinh hoat tinh chdng oxy héa clia
cao chiét anthocyanin va bot anthocyanin dugc
trinh bay trén Béng 1. Cdc gid tri Gc ch€ DPPH (%)
dudc tinh todn dya trén dudng chuin Trolox. Két
qua cho thy, hoat tinh chdng oxy héa DPPH (% tic
ch& DPPH) clia cao chi€t anthocyanin thu nhan

toan va khong gay tdc dung phu cho
ngudi st dung.

K&t qua danh gid kha ning khdng oxy héa tir
clia nghién cttu (Bang 1) cho thiy kha ning khing
oxy héa d6i véi cao chi€t1a 12,25 umol TE/g va ddi
v6ibot KLT la 10,88 umol TE/g.

Nghién cttu ctia Zu et al (2015) cho thdy gid tri
TPC va DPPH trong miu thit cii khoai lang clia
giong khoai lang tim Trung Qudc 1an lugt nim
trong khodng tir 1,83 dén 13,85 mg GAE/g DW va
1,90 dén 14,54 TEAC/ g DW. Nghién ctu cua tic
gid Cu Thi Ngoc Thiy (2014) vé khi ning khing
oxy héa clia anthocyanin tir khoai lang tim cao hon
so vGi vitamin C.

Nghién cttu ctia Im et al., (2021) vé thanh phan
phenol va tinh chéng oxy héa & 16p bén trong va
bén ngoai clia 5 ct khoai lang tim thudc cdc gidng
cAy trong Sinjami, Jami, Danjami, Yeonjami va
Borami dugc thu hoach § Han Qudc cho thiy tdng
s6 20 anthocyanin di dudc nhin dién bao gdm
peonidin khong acyl héa hodc acyl héa, cyanidin va
glycoside pelargonidin. Him lugng phenol tong
(TPC) va hoat tinh chong oxy héa (dugc xdc dinh
bing dédnh gia DPPH va ABTS) clia nim giong
khoai lang tim dugc ki€m tra. Gid tri TPC nim

BAng 1. Hoat tinh chéng oxy héa cta cao chiét va bét anthocyanin

San pham 517nm Khéilugng | Thétichdinh Hoat tinh DPPH % Uc ché Giatr IC5q clia
anthocyanin (Abs) mau (g) mc (mL) (umol TE/g) DPPH chuén Trolox
Cao chiét 0,356 0,1096 10 12,25 64,88 27,07
Bot 0,449 0,1057 10 10,88 51,16 27,07
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trong khodng tir 1,80 dé€n 7,37 mg GAE/g DW. Hoat
tinh DPPH dao dong tir 11,63 dén 12,23 mg
TEAC/g DW va hoat dong quét goc ABTS dao
dong tir 6,10 d€n 7,66 mg TEAC/g DW.

3.3. Khd ndng khdng khudn Escherichia coli va
Staphylococcus aureus ctia cao chiét anthocyanin

Hoat tinh khdng vi sinh vat clia cao chiét khoai
lang tim dudc khéo st bing phuong phap khuéch
tin dia thach va dudgc dianh gid qua dudng kinh
vong vo khudn. Sy xuat hién vong khdng khuin
xung quanh céc gi€ng trong dia thach 1a do c4c chat
c¢6 hoat tinh khang khuén trong cao chi€t khuéch
tdn tr trung tAm c4c giéng ra xung quanh dia thach
va tc ché sy phét trién ctia vi khuin.

Khdng khudn Escherichia coli

K&t qua trén Hinh 3 cho thiy cao chiét khoai
lang tim déu c6 kha niang khing vi khuidn
Escherichia coli trong thi nghiém dugc khéo sit.

Pudng kinh vong vo khudn cang 16n thi hoat tinh
khang vi sinh vat clia cao chiét cang manh va
ngudc lai.

K&t qua trén Bing 2 cho thdy & ham lugng
anthocyanin 100 mg/L va 200 mg/L cla cao chiét
déu c6 kha niang khang khuin Escherichia coli v6i
dudng kinh khang khuin 1an lugt 13 6,3 3+ 0,29 mm
va 10,50+0,25 mm, khédc biét c6 ¥ nghia thong ké
vé duong kinh vong khang khudn giita hai ham
lugng anthocyanin nay. O ham lugng anthocyanin
50 mg/mL, cao chiét khong thé hién vong tc ché
doi v6i vi khudn Escherichia coli. Kha ning khing
khuin cta anthocyanin ddi véi vi khudn
Escherichia coli & nghién cttu nay thap hon so véi
ddi chitng duong 1a Ampicillin 10 ug/mL 1a 11,50 +
0,50 mm.

Kha ndng khdng Escherichia coli cua cac
nghiém thic ¢6 dugc 1a do sy hién dién ctia cdc hgp

Hinh 3: Vong vé khudn cua cao chiét déi véi vi khudn Escherichia coli

(Ghi chii:(+) la doi chitng duong Ampicillin 10 ug/mL, (-) la d6i chitng dm DMSO)
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Bdng 2. Pudng kinh vong khdng khudn Escherichia coli clia cao chiét anthocyanin

8 cac ham lugng 50, 100, 200 mg/mL sau 24 gid

Duding kinh vong khang khuén (mm)

Nghiém thic
Ham lugng 50 mg/mL Ham lugng 100 mg/mL Ham lugng 200 mg/mL
Escherichia coli - 6,33+0,29¢ 10,50£0,25°
Ampicillin 10 ug/mL 11,50+0,50 11,50£0,50 2 11,50£0,50

Ghi chii: Gid tri duong kinh vong khdng khudn I gid tri trung binh ciia 3 lan Idp lai. Trong cing 1 cot
hodic 1 hang, cdc gid tri theo sau bdi 1 hodic nhitng chit cdi giong nhau thi khdc biét khong cé ¥ nghia & miic

5% béing phép kiém dinh LSD.

chat thuc vat c6 trong cao chiét khoai lang tim nhu
anthocyanin. Kha niing c ché Escherichia coli cia
cac nghiém thitc § ham lugng 100 va 200 mg/mL
gidm dan tir 24 giv d€n 72 gi. Him lugng cao chiét
ciing nhu khéng sinh déu khong thay d6i trong sudt
thdi gian khdo sat, trong khi mit s6 vi khuin
Escherichia coli ting theo thdi gian. Vi vdy, hoat
tinh khdng khuin cla cao chiét cling nhu khing
sinh ampicillin s& bi gizm dan (Bdng 3 va Bang 4)

Khdng khudn Staphylococcus aureus

K&t qua kiém tra kh3 ning khang khuin clia

Staphylococcus aureus sau 24 gid dudc trinh bay
trén Bang 5 va Hinh 4.

K&t qud trén Bing 5 cho thdy cao chiét
anthocyanin ¢6 khd ning khing Kkhuidn
Staphylococcus aureus & cd 3 ham lugng thi
nghiém 50, 100 va 200 mg/mL, gid tri dudng kinh
vong khang khuin khéc biét c6 § nghia & cac ham
lugng anthocyanin thit nghiém. Kha ning dc ché
Staphylococcus aureus cta anthocyanin dat cao
nh4t & ham lugng 200 mg/mL véi dudng kinh vong
khing khuin 1a 15,50 + 0,50 mm va thip nhat &

Bdng 3. Pudng kinh vong khdng khudn Escherichia coli clia cao chiét anthocyanin
8 cac ham lugng 50, 100, 200 mg/mL sau 48 gid

Budng kinh vong khang khuén (mm)

Nghiém thic
Ham lugng 50 mg/mL Ham lugng 100 mg/mL Ham lugng 200 mg/mL
Escherichia coli - 5,1740,29°¢ 9,5£0,50°
Ampicillin 10 pg/mL 10,67+0,76 2 10,6740,76 2 10,6740,76 2

Ghi chii: Gid tri duong kinh vong khdng khudn I gid tri trung binh ciia 3 lan Idp lai. Trong cing 1 cot
hodic 1 hang, cdc gid tri theo sau bdi 1 hodic nhitng chit cdi giong nhau thi khdc biét khong cé ¥ nghia & miic
5% béing phép kiém dinh LSD.

Bdng 4. Pudng kinh vong khdng khudn Escherichia coli clia cao chiét anthocyanin
8 céc ham lugng 50, 100, 200 mg/mL sau 72 gid

Dudng kinh vong khang khuén (mm)
Nghiém thic
Ham lugng 50 mg/mL Ham lugng 100 mg/mL Ham lugng 200 mg/mL
Escherichia coli - 3,83+0,29¢ 8,83+0,50°
Ampicillin 10 ug/mL 10,67+0,762 10,670,762 10,670,762

Ghi chii: Gid tri duong kinh vong khdng khudn I gid tri trung binh ciia 3 lan Idp lai. Trong cing 1 cot
hodic 1 hang, cdc gid tri theo sau bdi I hodic nhitng chit cdi giong nhau thi khdc biét khéng cé ¥ nghia & miic
5% béing phép kiém dinh LSD.
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Bdng 5. Pudng kinh vong khdng khudin Staphylococcus aureus clia cao chiét anthocyanin

& cac ham Iugng dé 50, 100, 200 mg/mL sau 24 gid

Dudng kinh vong khang khuén (mm)

Nghiém thic
Ham lugng 50 mg/mL Ham lugng 100 mg/mL Ham lugng 200 mg/mL
Staphylococcus aureus 4,50+0,50¢ 9,33+0,76° 15,50+0,50°
Ampicillin 10 ug/mL 22,000,502 22,000,502 22,000,502

Ghi chi: Gid tri duong kinh vong khdng khudn la gid tri trung binh ciia 3 lan Idp lai. Trong ciing 1 cot
hodic 1 hang, cdc gid tri theo sau bdi 1 hodic nhitng chit cdi giong nhau thi khdc biét khéng cé ¥ nghia & miic
5% béing phép kiém dinh LSD.

Hinh 4: Vong vé khudn cua cao chiét déi véi vi khudn Staphylococcus aureus

(Ghi chii:(+) la doi chitng dvuong Ampicillin 10 ug/mL, (-) la d6i chitng am DMSO)

tic ch€ trung binh (dudng kinh vong khang khuin 1a
9,33+0,76 mm. Khd niang khéing khuin cda
anthocyanin d8i v6i vi khudn Staphylococcus

ham lugng 50 mg/mL v&i dudng kinh vong khang
khuin 12 4,50 = 0,50 mm. O nong dd ham lugng 100
mg/mL, cao chi€t khoai lang tim thé hién kh4 ning
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aureus & nghién cttu nay thap hon so vdi d6i chitng
duong & it ca cdc ham lugng Ampicillin 10 ug/mL
lan lugtla 50, 100, va 200 mg/mL. (Hinh 4)

K&t qua trén Bang 6, Bing 7 cho thay, hoat tinh
khang vi khuin Staphylococcus aureus giam tir 24
gid d&n 72 giv diéu nay 1 do vi khuin di dan thich
nghi véi moi trudng biing cach ty bién dbi gen dién
ra ty phat bén trong hodc nhan mot gen khiang tir
bén ngoai (Dzidic et al., 2008).

Khang sinh ampicillin st dung trong thi nghiém
khéo sat kha ning khang khuin Escherichia coli va
Staphylococcus aureus c6 cung ham lugng 1a 10
ug/mL, nhung cho hiéu qui khang khuén khac nhau
thong qua dudng kinh vong vo khudn chénh 1éch
nhau, titc 12 11,50 + 0,50 mm d6i véi Escherichia
coli va 22,00 + 0,50 mm ddi véi Staphylococcus
aureus (sau 24 gid nudi ciy). Cho thay vi khuin
Gram duong nhay cdm véi ampicillin hon so véi vi
khuin Gram Am.

D6i véi kha ning khang khudn, tic gid Ta Thi
T& Uyén (2018) da bdo cdo ring cao chi€t va bot
khoai lang tim chida anthocyanin c¢6 khd niang
khang khuin Escherichia coli va Staphylococcus

aureus cao, diéu nay ciing cho k&t qua tuong ddng
vdi nghién ctfu ctia dé tai. Hoat tinh khang vi sinh
vat clia cao chiét va bot khoai lang tim khdng chi
lién quan dé€n ham lugng anthocyanin, ma con lién
quan dén cdc hdp chat polyphenol khic c6 trong
san phadm, cdc polyphenol nay ciing 13 mot yéu t&
g6p phian lam ting kha ning khéng vi sinh vat.
Trong nghién cttu ciia Ma et al, (2019) cho thiy
cdc dic tinh khiang khuidn ctia anthocyanins va
catechin 1am ch4t thay th& khdng sinh. Nong do tc
ch& t6i thiu ctia anthocyanin khang lai Escherichia
coli va Salmonella 13 10-400 mg/mL. Nong do tc
ch& t5i thi€u cha catechin khing lai Escherichia
coli va Salmonella l1a 6-50 mg/mL. Anthocyanin va
catechin ciing c6 thé 1am gidm dang ké su phong
pht clia vi khudn giy bénh tao ra doc t& trong vat
chili bao gdm c4 Desulfovibrio sp. va Enterococcus.
Cd ch€ khing khuin ctia Anthocyanin va catechin
trén Salmonella va Escherichia coli. Anthocyanin
va catechin ¢ thé diéu chinh thanh phin cta vi
khudn dudng rudt dé cdi thién kha ning mién dich
dudng rudt va thiic ddy siic khde dudng rudt, do d6
ki€m soat ngd doc thuc pham (Ma et al., 2019).

BAng 6. Budng kinh vong khdng khudn Staphylococcus aureus clia cao chiét anthocyanin
8 cac ham lugng dé 50, 100, 200 mg/mL sau 48 gid

Dudng kinh vong khang khuan (mm)
Nghiém thic
Ham lugng 50 mg/mL Ham lugng 100 mg/mL Ham lugng 200 mg/mL
Staphylococcus aureus 3,83+0,294 8,50+0,50¢ 13,50+0,50°
Ampicillin 10 ug/mL 20,8310,76° 20,830,762 20,830,762

Ghi chi: Gid tri duong kinh vong khdng khudn la gid tri trung binh ciia 3 lan ldp lai. Trong ciing 1 cot
hodic 1 hang, cdc gid tri theo sau béi 1 hodc nhitng chit cdi giong nhau thi khdc biét khong cé ¥ nghia & mitc

5% béing phép kiém dinh LSD.

Bdng 7. BPudng kinh vong khdng khudn Staphylococcus aureus cla cao chiét anthocyanin
8 cac ham lugng dé 50, 100, 200 mg/mL sau 72 gid

Budng kinh vong khang khuén (mm)
Nghiém thic
Ham lugng 50 mg/mL Ham lugng 100 mg/mL Ham lugng 200 mg/mL
Staphylococcus aureus 3,17+0,29¢ 7,50+0,50° 12,1710,29°
Ampicillin 10 pg/mL 19,830,762 20,83+0,76° 20,83+0,76°

Ghi chii: Gid tri dwong kinh vong khdng khudn la gid tri trung binh ciia 3 lan Idp lai. Trong cing 1 cot
hodic 1 hang, cdc gid tri theo sau bdi 1 hodic nhitng chit cdi giong nhau thi khdc biét khéng cé ¥ nghia & miic

5% baing phép kiém dinh LSD.
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Hiéu qud khdng khuin phu thudc vao liéu
lugng va ham lugng anthocyanin. Vi khuin Gram
duong nhay cdm hon vdéi tic dung cila
anthocyanins hon Gram am vi khudn. C4 tuong tdc
mang va tuong tic ndi bao clia cdc phin tlir nay déu
c6 vai tro trong hoat dong anthocyanin. Hon ntra,
nhiéu co ch& va su hiép lyc dugc cho 13 tham gia
vio hoat dong khdng khuin cda thuc vat gidu
anthocyanin. Mot phin clia cd ché€ khang khuin
cia anthocyanin, giy ra tUr dién tich duong &
nguyén tif oxy clia vong C, c6 thé tuong tic véi
dién tich 4m clia photphat trong thanh t&€ bao vi

khuin, 1am m4t 6n dinh thanh t& bao va cin trd
qué trinh thAm thau (Pattananandecha ez al., 2021).

4. K&t luan

Nghién cttu da xac dinh dugc khad ning chong
oxy héa va hoat tinh khiang khudn clia cdc chit
chi€t xudt giau anthocyanin 1a cao chiét va bot
anthocyanin. Hoat tinh chdng oxy héa DPPH clia
chat chiét va bot anthocyanin 1an lugt 13 12,25 va
10,88 umol TE/g. Cao chiét anthocyanin c6 kha
ning khang vi khuin giy ngoé doc thyc pham nhu
Escherichia coli va Staphylococcus aureus & ham
Iugng anthocyanin 100 mg/L va 200 mg/L &
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ABSTRACT:

Antioxidants from plants are mainly polyphenols, flavonoids, carotenoids, and vitamins.
Extracts from plants could be potential natural sources of antioxidants, anti-inflammatories, and
antimicrobial agents which can be used as a natural active pharmaceutical ingredient in functional
food and nutraceutical products. This study is to determine the antioxidant and antibacterial
activities on foodborne pathogens of anthocyanin-rich extracts including purple sweet potato
extract and powder. The study’s results show that the extract and powder of purple sweet potato
with the anthocyanin content of 1,642 mg/L and 770 mg/L, respectively, has the DPPH antioxidant
activities of 12.25 (umol TE/g) and 10.88 (umol TE/g), respectively. The extract and powder of
purple sweet potato exhibit antimicrobial activity against foodborne pathogens as Staphylococcus
aureus and Escherichia coli at anthocyanin content of 100 and 200 mg/L.

Keywords: purple sweet potato, anthocyanin, antioxidant activity, antimicrobial activity.
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