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Tém tit - Nghién ctru dugce tién hanh nhim xac dinh hoat tinh
khang oxy hoa va trc ché tyrosinase cia dich ngoai bao tir vi
khuén néi sinh trong cay dira can. Dich ngoai bao cta vi khuén
ndi sinh trong cy dira can dwoc xac dinh vé hoat tinh khang oxy
héa bing cach trung hoa gbc tu do 2,2-azino-bis(3-
ethylbenzthiazoline-6-sulfonic acid), tiém nang khtr va tc ché sy
hinh thanh géc tu do nitric oxide. Dich ngoai bao cia vi khuén
ndi sinh trong cay dira can chira chit khang oxy héa véi ham
luong dao dong tir 33,99+7,06 dén 593,41+2,54 mg TE/mL dich
ngoai bdo. Dich ngoai bdo cta vi khuén ndi sinh trong cdy dura
can chira chit e ché enzym tyrosinase véi ham luong dao dong
tir 239,20+2,99 dén 354,14+0,78 KAE/mL dich ngoai bao. Dong
vi khudn ndi sinh c6 hoat tinh cao nhit dugc xac dinh 1a Bacillus
sp. CR-L2. Do d6, dich ngoai bao cua vi khuin néi sinh trong cay
dira can cho thiy, tiém nang khai thac chét khang oxy hoéa tu nhién
va chét trc ché enzyme tyrosinase.

Tir khda - Dura can; enzyme tyrosinase; khang oxy hoa; melanin;
vi khuén ndi sinh.

1. Pit van dé

Tang sic t6 1a mot sy sAim mau bt thuong cua da, chu
yéu bit ngudn tir san xuit melanin qua muc. Day la dién
hinh cua céc réi loan da bao gdm nam lién quan dén mang
thai hodc tudi tac, tan nhang, dém ddi mdi va day simg
actinic. Tyrosinase (EC 1.14.18.1) 1a enzyme gi6i han téc
d6 tong hop melanin va 1a muc tiéu chinh ctia céc bién phép
chéng tang sic t6. Enzyme nay chu yéu tham gia vao hai
phan g riéng biét cta qua trinh tdng hop melanin, con
duoc goi 1a con duong Raper-Mason. Thir nhat, hydroxyl
hoa monophenol va thir hai la chuyén d6i o-diphenol thanh
0-quinone twong tmg. 0-Quinone trai qua mot sé phan tmg
dé cubi cung hinh thanh melanin [1]. Tyrosinase 1a mot
enzyme chira dong c6 trong c4c md thyc vat va dong vat
xUc tac cho viéc san xuit melanin va cac sic td khac tur
tyrosine bang qua trinh oxy héa. Bén canh nhiing van dé
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néu trén thi stress oxy hoa ciing anh huong dén qua trinh
tong hop melanin cia co thé. Stress oxy héa dong mot vai
tro thiét yéu trong sinh ly bénh hic td. Mot trong nhimg ly
do cho muc oxy hoat dong (ROS) cao la viéc san xuét
hydro peroxide va tiéu thu glutathione giam (GSH) trong
qua trinh tao melanin [2]. CAc chat khang oxy hoa tir 1au da
dugc chimg minh c6 kha nang trc ché qua trinh hinh thanh
melanogenesis bang cach giam mirc ham lugng cac gdc tu
do thudc nhdm oxy hoa hoat dong va nito hoat dong trong
té bao [3]. Pong thoi, cac chit chéng oxy hoéa di dugc
chimg minh c¢é kha nang lam cham hodc tri hodn qua trinh
140 héa [4]. Piéu nay thlc diy cac nha khoa hoc nghién
ctru dé phét hién ngudn cung cap chat khang oxy héa va e
ché enzyme tyrosinase. Hién nay, nhiéu sy quan tam tap
trung vao cac hop chét cé thé khang oxy héa va trc ché hoat
dong tyrosinase, dic biét 1a cac san pham ty nhién, ¢ nhu
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ciu ngay cang tiang trong c4c linh vuc my pham va tng
dung dugc pham.

Trong nhimg nam gan day, con ngudi ¢6 nhu cau su
dung céc hop chat c6 hoat tinh sinh hoc tir thién nhién trong
cham s6c sirc khoe va my pham. Vi khuan cur trd bén trong
cac mo thyc vat, duge goi la endophyte, cd kha niang san
sinh ra nhiéu hop chat c6 hoat tinh sinh hoc. Diéu nay cho
thiy, tiém nang img dung vi khuan ndi sinh thyc vat dé khai
thac cac hop chét chuyén hoa thir cip gilp giam ganh ning
khai thac thuc vat [5]. Dira can loai thuc vat phan bd phd
bién & c4c tinh dong bang séng Ciru Long. Dira can 1a mot
céy thudc c6 vi hoi dang, tinh mét, tac dung hoat huyét, tiéu
thiing, ha huyét &p, giai doc, thong tiéu tién, chira huyét &p
cao, tiéu hoa kém, tay giun va ha sot. Dira can c6 kha nang
khang oxy hoa [6], khang khuén [7] va gy doc té bao ung
thu [8]. Vi khuan néi sinh thyc vat dugc sir dung dé khai
thac chat khang oxy héa va e ché enzyme tyrosinase c6
nhiéu loi thé hon khi st dung thyc vat, vi vi khuén ni sinh
c6 thé dé dang dugc san xuat trong diéu kién phong thi
nghiém, it ton kém va rt ngén thoi gian san xuat hon so
v6i thyc vat. Nghién ctru mé ra hudng méi vé ngudn hop
chat chuyén hoa thir cip cia vi khuan noi sinh trong cay
dira can c6 kha nang khang oxy hoa va wc ché enzyme
tyrosinase, tao tién dé tmg dung trong my pham.

2. Vit liéu va phwong phap nghién cau
2.1. Vit ligu nghién ciru

Nghién ciru ndy str dung cac dong vi khuan néi sinh
trong cdy dira can da dugc mo ta va dinh danh trong nghién
clru trude day cia nhom téc gia [9].

M0i truong Potato Dextrose Broth (PDB) va Potato
Dextrose Agar (PDA) cua hang Himadia, An Do duoc
sir dung dé nudi cdy va phan lap vi khuan néi sinh. Enzyme
tyrosinase, L-3,4-dihydroxyphenylalanine, acid Kojic,
2,2-diphenyl-1-picrylhydrazyl, iron (Ill) chloride va
2,4,6-tris(2-pyridyl)-s-triazine dugc cung cip tir hing
Sigma-Aldrich cua My. Nitroprusside, kali pesulfat,
2,2’-azinobis(3-ethylbenzothiazoline-6-sulfonic acid),
sodium acetate, acetic acid dwoc cung cdp bai hang
Merck cua Puc.

Thiét bi dwoc str dung trong nghién ciru bao gdm: Tu
siy (Memmert UNB 200, Memmert, Dirc), ti cdy vO tring
(ThienTruong Scientific, Viét Nam), cén phén tich
(PA213, Ohaus, My), mdy do quang phdé (Thermo
Scientific Multiskan GO, Phan Lan), bép dién tir (SHD
6800, Shunhouse, Trung Qudc), microppipette (Nichiryo
LE, Nhat Ban), may do pH (C1020, Consort, Bi) va may
khuy tir gia nhiét (MS7-H550-Pro, Scilogex, M¥), ndi hip
khtr trung nhiét udc (SA-300VL, Sturdy Industrial Co.,
Ltd, Pai Loan) va mot thiét bi khac.

2.2. Phuwong phap nghién ciru
2.2.1. Nuoi cdy va thu ldy dich ngoai bao ciia cac dong vi
khudn néi sinh

Céc dong vi khuan noi sinh dugc nudi cay trong moi
truong PDB dé thu lay dich ngoai bao bang céch ciy ching
0,4 mL caa dong vi khuan noi sinh (ODeo=0,5) vao 19,6
mL mai truong PDB, pH 7. Sau d6, cac dong vi khuan ndi
sinh dugc nudi ting sinh trén may 1ic ngang 200 vong/pht

trong 24 gio ¢ 30°C. Sau do, dich nudi tang sinh duogc ly
tam 3000 vong/phdt trong 15 phat loai bo té bao thu dugc
dich ngoai bao. Dich ngoai bao dugc Iuu trir trong lo thuy
tinh & 4°C sir dung cho khao sat tiép theo trong 24 gio [9].
2.2.2. Khao sat kha nang khang oxy héa in vitro

Khao sét hiéu qua trung hoa gc tw do ABTS™: Hoat
tinh khang oxy hda cua cac dong vi khuan noi sinh duoc xac
dinh bang phuong phap khir mau ABTS *duoc md ta boi
Tran et al. ¢6 hiéu chinh [10]. ABTS™* dugc tao ra do phan
ung ABTS 7 mM véi 2,45 mM Kali persulfate (K2S20g).
Hon hop dugc u trong t6i & nhiét do phong 16 gid trude khi
sir dung. Sau d6, hdn hop duoc pha lodng dé dat mat do
quang & budc séng 734 nm 14 0,70+0,05. Khao sat duoc tién
hanh bang céch cho 10 L dich ngoai bao, sau thém 990 uL
ABTS™ ¢ nhiét d 37°C trong 6 phut, do hap thu quang pho
dugc do ¢ budc song 734 nm. Ham lugng chat trung hoa
gbc ty do ABTS™ duoc biéu thi bang mg duong lugng
trolox trén mL dich ngoai bao cua vi khuan ndi sinh dua vao
phuong trinh: y = -0,0911x + 0,7033 (R2 = 0,9951) cua
trolox (mg TE/mL dich ngoai bao).

Khao sét kha nang trc ché su hinh thanh nitric oxide
(NO"): Kha nang e ché sy hinh thanh nitric oxide cta cac
dong vi khuén noi sinh duoc thuc hién theo mé ta boi Tran
etal. c6 hidu chinh [10]. Khao sat duoc thyuc hién bang céch
cho 100 pL dich ngoai bao cua cac dong vi khuan noi sinh
vao 200 pL sodium nitroprusside 5 mM va u sang 60 phat
& 25°C. Sau d6, thém 300 pL thudc thir Griess (1%
sulfanilamide, 2% HsPOs va 0,1% N-(1-naphthyl)
ethylenediamine dihydrochloride). Po hép thu quang pho
dugc do & budce séng 546 nm. Ham luong chét tc ché sy
hinh thanh nitric oxide dwoc biéu thi bang mg dwong lwong
trolox trén mL dich ngoai bao cua vi khuén néi sinh dua
vao phuong trinh: y = -0,0062x + 1,0414 (R2 = 0,9933) cua
trolox (mg TE/mL dich ngoai bao).

Khao sét tiém nang khir (FRAP): Kha ning khang oxy
héa cua cac dong vi khuan ndi sinh duoc xac dinh bang
cach xac dinh tiém ning khtr sit theo mo ta cua Tran et al.
¢6 hiéu chinh [10]. Khéo st dugc thuc hién bang cach cho
10 pL dich ngoai bao cua cac dong vi khuan noi sinh, sau
d6 thém 990 uL dung dich FRAP va u t5i trong 30 phut, do
hap thu quang phd dugc do & budc song 593 nm. Ham
luong chat ¢6 tiém nang khir dwoc biéu thi bing mg dwong
luong trolox trén mL dich ngoai bao cua vi khudn noi sinh
dya vao phuong trinh: y = 0,0602x + 0,0151 (R2 = 0,9977)
cua trolox (mg TE/mL dich ngoai bao).

2.2.3. Khdo sét kha ndng irc ché enzyme tyrosinase

Hoat tinh trc ché enzyme tyrosinase cia dich ngoai bao
chiét xuat tir vi khuan ngi sinh dugc thuc hién theo mo ta
ctia Arung et al. ¢6 diu chinh [11]. Hon hop phén tmg gdm
c6 225 pL dich ngoai bao, 225 pL dung dich dém
phosphate (0,1 M; pH 6,8) va 50 pL dung dich enzyme
tyrosinase (10 U/mL). Hon hop trén duoc i & 37°C trong
30 phit. Sau d6, phan tmg dugc bat dau bang viéc thém
500 pL dung dich L-3,4-dihydroxyphenylalanine (1,5 mM;
L-DOPA). Hon hop phén g duoc i ¢ 37°C trong 7 phit
va d6 hip thu quang pho & budce song 475 nm. Acid aojic
1a nhitng chit &c ché enzyme tyrosinase da biét, duoc
str dung lam dbi chimg duong cho thtr nghiém. Bén canh
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d6, ham lugng chat trc ché enzyme tyrosinase dugc biéu
thi bang mg duong lugng acid kojic trén mL dich ngoai
bao ciia vi khuin noi sinh dua vao phuong trinh:
y = -0,009x + 1,0432 (Rz = 0,9975) cua acid kojic
(mg KAE/mL dich ngoai bao).
2.2.4. Thong ké va phan tich so liéu

Dir liéu dugc trinh bay dudi dang trung binh + sai sd
chuan cia thi nghiém véi ba lan lap lai. Cac sb liéu duoc
phan tich phuong sai (ANOVA) véi kiém dinh Tukey’s
bang phan mém Minitab 16 (Sydney, NSW, Australia), su
khéc biét duoc xac dinh c6 Y nghia thong ké & mic 5%
(p<0,05).

3. Két qua nghién ctru va khao sat
3.1. Khd nang khang oxy héa in vitro

Gbce tu do Iqé nguyén nhan cua nhiéu bénh tt va sy 130
héa. Vi vy, d€ ngén ngira bénh tat va lam cham qua trinh
140 hoa, can st dung cang nhiéu chat chong oxy hoa cang
t6t d¢ loai bo goc tw do trong co thé. Cac dong vi khuan ndi
sinh trong cay dua can €O chita nhi€u nhém hop chat
chuyén héa thir cap cho thay tiém nang khang oxy hda cao.

Két qua d4nh gia tiém niang khang oxy hoa cua cac dong vi
khuén ndi sinh trong cay dira can dugc thuc hién théng qua
3 phuong phap (ABTS™, NO' va FRAP) va dua vao
phuong trinh dudng chuin duge dung bang trolox.

Trolox la mot chat khang oxy héa c6 thé hoa tan trong
nude téng hop thudng duoc sir dung rat phd bién dé 1am
chat khang oxy héa tiéu chuan trong cac thir nghiém khéang
oxy hda. Hoat tinh khang oxy hoa cta trolox ¢ phuong
phép ABTS™, NO" va FRAP duogc trinh bay trong Hinh 1.
Két qua nghién ciru cho thay, trolox ¢6 kha ning trung hoa
gbc ty do ABTS™ v6i hiéu suat dao dong tir 5,85+0,45 dén
66,554+0,39% trong khoang nong d6 khao sét tir 0,5 dén
5 pg/mL (Hinh 1A). Kha nang tc ché sy hinh thanh gbc tu
do NO" cua trolox dat 5,87+0,70% & nong do 10 pg/mL va
dat 57,90+0,28% 6 ndng d¢ 100 ug/mL (Hinh 1B). Két qua
trinh bay & Hinh 1C cho théy, trolox ¢ nong db tir 1 dén 10
da lam cho d6 hép thu quang phd & phuong phéap FRAP
tang tir 0,074:0,002 1&n 0,604+0,003. Két qua nghién ctru
cho théy, da xac dinh dugc ham luong chit khang oxy hoa
cua c4c dong vi khuan néi sinh trong cay dira can duogc
trinh bay trong Bang 1.
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Hinh 1. Hoat tinh khang oxy hda ciia trolox ¢ phwong phdp ABTS* (A), NO* (B) va FRAP (C)

khuén CR-L2 (467,52+1,12 mg TE/mL dich ngoai bao) c6
ham lugng chat uc che sy hinh thanh goc tu do NO* vuot troi
hon céc dong vi khuan néi sinh con lai.

Bing 1. Ham liegng chdt khang oxy héa ciia Vi khudn néi sinh
trong cay dira can

Phuong phép trung hoa gbc tw do ABTS™ dugc dinh
nghia 1a mot phwong phap dua trén sy chuyén dién tir duoc
str dung dé do tong kha ndng khang oxy hda cta cac hop
chét bang cach giam goc ABTS™ mau xanh duong thanh
ABTS khong mau, c6 thé dugc xac dinh bang quang pho
UV-Vis. Trong nghién ctru nay, ham luong chét khang oXy
hoa theo phuong phép ABTS dugc tinh bang cach quy vé
lugng tuong duong chit chuan trolox véi phuong trinh
tuyén tinh y= -0,0911x + 0,7033 két qua duoc biéu dién
bang mg TE/mL dich ngoai bao. Cu thé, v6i su khac biét &
do tin cay 95% thi ham luong chit trung hoa gbc tu do
ABTS™ cua dong vi khuan CR-L2 cho gid tri cao nhét véi
ham Iuong chét c6 kha nang trung hoa gbc tw do ABTS™
la 326,34+2,20 mg TE/mL dich ngoai bao.

Phuong phép trc ché su hinh thanh goc tr do NO* dua
trén nitrate c6 trong mau dugc khir thanh nitrite bang cach
giam nicotinamide adenine dinucleotide phosphate
(NADPH) v¢i sy ¢ mat ciia enzyme nitrate reductase (NR).
Nitrit hinh thanh phan ung véi sulfanilamide va N-(1-
naphthy!)-ethylenediamine dihydrochloride dé tao ra thubc
nhudém diazo mau dé tim. Ham luong chét ¢ kha ning tc
ché sy hinh thanh géc tw do NO" dugc tinh bang cach quy Vé
lugng trong dwong chét chuén trolox voi phuong trinh tuyén
tinh y= -0,0062x+1,0414 két qua dugc biéu dién bang mg
TE/mL dich ngoai bao. Két qua & Bang 1 cho thay, dong vi
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Ghi chii: Céc gid tricé m du tr (a, b, ¢, d) theo sau giong nhau
trong cung mgt phuong phap thi khac biét khdng ¢6 ¥ nghia vé
mat thong ké (p>0,05).
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Tiém nang khir ciia cac dong vi khuan néi sinh tir cay
dira can 6 thé dugc danh gi4 dya vao tiém ning tao thanh
phttc chét véi cac ion kim loai, diac biét 1a sat va dong.
Trong d6, cac phuc chit chira st thuong dwoc st dung
rong rdi trong viéc danh gié hoat tinh khang oxy hoa theo
hudng khir céc ion Fe3* thanh Fe*. Ham lugng chat khang
oxy hoa theo phuong phap FRAP duoc tinh bang cach quy
vé luong twong duong chit chuan trolox véi phuong trinh
tuyén tinh y= 0,0602x + 0,0151 két qua dugc biéu dién
bang mg TE/mL dich ngoai bao. Kha niang san sinh chat c6
tiém nang khir ciia dong vi khuan CR-L2 (593,41+2,54 mg
TE/mL dich ngoai bao) dugc xac dinh 1a nhidu nhat, khac
biét c6 Y nghia vé mit thong ké so véi cac dong vi khuan
con lai (p<0,05). Va dong vi khuan cho ham lugng thap
nhit 1a dong CR-L1 véi gié tri ham lugng chat ¢d tiém ning
khir 1a 344,24+3,84 mg TE/mL dich ngoai bao, thdp hon
dong vi khudn CR-L2 12 1,72 lan.

3.2. Khd néng irc ché enzyme tyrosinase in vitro

Melanin 12 mot sic t6 sinh hoc thuong cé trong da
hogc 16ng nguoi/dong vat dudi dang polymer. Tuy nhlen
lang dong melanin qua mirc CO thé gay ra sic to bat
thuong va gay ra cac bénh vé da nhu chloasma va tan
nhang. CAc san pham lam tring thuong mai nhu
hydroquinone, acid kojic va arbutin da dugc st dung dé
kiém soat sinh téng hgp qua mirc melanin. Tuy nhién,
viée sir dung lau dai cac san phdm nay c6 thé anh hudng
dén stc khoe con nguoi [12]. Cac nghién ctru hién nay da
phét hién ra rang, mot s6 chiét xudt tir vi khuan va thuc
vat ¢6 tac dung rc ché melanin dang ké. Trong nghién
clru cua nhom tac gia, acic kojic da dugc st dung dé l1a
chat d6i ching dwong. Hoat tinh wc ché enzyme
tyrosinase cua acid kojic duoc trinh bay trong Hinh 2. Két
qua cho théy, acid kojic c6 hiéu suat trc ché hoat dong cua
enzyme tyrosinase dao dong tir 10,64 + 1,14% & nong do
10 pg/mL dén 87,24 + 0,39% & nong d6 100 pg/mL. Ham
lugng chét e ché enzyme tyrosinase cua dich ngoai bao
chiét xuét tir vi khuan noi sinh trong cay dira can da dugc
x4c dinh dya vao phwong trinh dudong chuén cia chét
chuan acid kojic va trinh bay trong Hinh 3. Vi khuén
ndi sinh trong cdy dira can ¢6 kha ning san sinh chit tc
ché enzyme tyrosinase dao dong tir 239,20 + 2,99 dén
354,14 + 0,78 mg KAE/mL dich ngoai bao.
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Hinh 2. Hogt tinh izc ché tyrosinase cia acid kojic
Trong nghién ctru truge day nhom tac gia da cong bd,
dong vi khuan CR-L2 c6 kha ning san sinh polyphenol
(132,9740,62 mg GAE/mL dich ngoai bao) va flavonoid

(29,84+0,24 mg QE/mL dich ngoai bao) nhiéu hon cac
dong vi khuan con lai [9]. Piéu nay cho thiy, hoat tinh
khang oxy hoa (phuong phap ABTS, NO' va FRAP) va uc
ché enzyme tyrosinase c6 thé phu thudc boi ham luong
polyphenol, flavonoid.

Trong cong bb trudc day dong vi khuin CR-L2 ciing
thé hién hoat tinh khang oxy hda t6t nhat so véi cac dong
vi khudn con lai & phwong phap trung hoa gbc tu do
(DPPH), ning lyc khir (RP) va khéng oxy héa tong sb
(TAC) [9]. Két qua nady c6 su twong dong trong nghién
ctru nay, khi ma dong vi khuan CR-L2 van c6 kha ning
khang oxy hoa tot nhat & phuong phép trung hoa goc tu
do ABTS, tiém ning khir va e ché sy hinh thanh gdc tu
do NO-.
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Hinh 3. Ham lirgng chdt irc ché enzyme tyrosinase

Két qua dinh danh dwoc nhém cong b truée day cho
thdy dong vi khuan CR-L2 thugc chi Bacillus [9]. C4c dong
vi khuédn ni sinh thudc chi Bacillus c6 kha ning san sinh
ra nhidu hop chét chuyén héa thir cip sé hiru hoat tinh sinh
hoc dang quy trong d6 c6 khang oxy héa va trc ché enzyme
tyrosinase [11, 13]. C4c nghién ciru trudc day da cho thy
vi khuan thudc chi Bacillus c6 kha niang san sinh chét tc
ché hoat dong ciia enzyme tyrosinase. Jin va cong su [14]
da phan 1ap dugc 691 dong vi khuan thude chi Bacillus tir
thuc pham c6 ngudn gbc tir dau nanh. Cac dong vi khuan
thuoc chi Bacillus da dwoc thir nghiém trc ché enzyme
tyrosinase. Nghién ctru cho thy, cac dong vi khuan thudc
chi Bacillus c6 kha ning (rc ché hoat dong cia enzyme
tyrosinase. Trong s6 cac dong vi khuan thudc chi Bacillus
duogc thir nghiém cé 5 dong c6 kha nang san sinh arbutin
dang ké da dwoc xé4c dinh 1a vi khuan Bacillus subtilis
théng qua trinh tu gene 16S rRNA [14].

4. Két luan

Nghién ciru nay da xac dinh dugc hoat tinh khang oxy
hoa va irc ché emzyme tyrosinase ctia 11 dong vi khuan ngi
sinh trong cay dtra can. Sau khi thuc hién cac khao sat kha
nang san sinh chat khang oxy hoa, trc ché hoat dong cia
enzyme tyrosinase da cho thdy, dong vi khuin CR-L2
thudc chi Bacillus c6 hoat tinh khang oxy héa va tic ché
enzyme tyrosinase hiéu qua nhét. Hoat tinh khang oxy hoa
va trc ché enzyme tyrosinase cho thiy, tiém ning sir dung
cac chiét xudt tir vi khudn noi sinh trong cham séc sirc
khoe. Két qua nghién ciru 1a tién dé cho cac nghién ctru tiép
theo trong viéc ly trich chat rc ché enzyme tyrosinase tir vi
khuén ni sinh trong cdy dira can tng dung trong san xuét
my pham.
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