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Tom tit - Nghién ctru duoc thyc hién dé phan lap, xac dinh hoat
tinh e ché enzyme tyrosinase ciia cac dong vi khuén noi sinh
trong rau Déu. Nghién ctru di phén lap duoc 12 dong vi khuin
ndi sinh tir r&, than va 14 rau Déu. Vi khudn néi sinh trong rau Déu
c6 kha ning e ché enzyme tyrosinase vai hiéu suit dao dong tir
13,08+2,82 dén 64,91+0,90%. Vi khuin néi sinh trong rau Déu
6 kha nang san sinh chét trc ché enzyme tyrosinase véi ham
Iuong dao dong tir 84,21+13,97 dén 341,17+4,45 KAE/mL dich
ngoai bao hodc tir 140,61+22,06 dén 546,33+7,03 mg AE/mL
dich ngoai bdo. Vi khudn ni sinh trong rau Déu con c6 kha ning
san sinh polyphenol, flavonoid v&i ham luong 1an luot dao dong
tr 32,15+0,51 dén 77,28+1,34 mg GAE/mL dich ngoai bao va
24,24+0,77 dén 60,85+1,55 mg QE/mL dich ngoai bao. Ba dong
vi khuan ndi sinh ¢ hoat tinh cao nhat dugc dinh danh 1a
Enterobacter sp. AS-L1, Pantoea sp. AS-R2, Pantoea sp. AS-R4.
Nhu vay, cac dong vi khuin néi sinh trong rau diéu cho théy, tiém
nang san sinh chét e ché enzyme tyrosinase day hira hen.

Tir khéa - Rau Déu; vi khudn noi sinh; Enzyme tyrosinase;
flavonoid; polyphenol;

1. Pit vin dé

Melanin 12 sic t6 den trong da va rat can thiét dé bao vé
da con ngudi khoi btre xa. Melanin tich tu ¢ 16p biéu bi dan
dén sy hinh thanh hic t6 hodc sic t6 da va day c6 thé la
didu ma nhiéu nguoi khéng mong mudn. Vé mat dugc ly,
su hinh thanh hic sic t6 c6 thé dugc kiém soat bang cach
{rc ché hoat dong cua enzyme tyrosinase hodc cac enzyme
tao hic t6 c6 lién quan khéc. Trong sé cac enzyme tao hic
sdc to, tyrosinase la enzyme gi6i han téc do kiém soét viéc
san xuat melanin [1]. Viéc s dung c&c chat tc ché
tyrosinase 1a phuong phap hira hen nhét dé wrc ché sy hinh
thanh héc sic t6. Cac san pham ty nhién khong doc hai
dugc sir dung trong cong thicc my pham va dwoc pham
dang duoc quan thm dang ké. CAC san pham tu nhién c6
nguon gde tir thyc vat da duoc s dung rong rdi nhu chit
Iam tring nho vao kha ning e ché enzyme tyrosinase [2].
Bén canh CcAc san pham thuan thién nhién, nghién ctru nay
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cang 1am phong phu viéc cung cap c4c chat trc ché enzyme
tyrosinase.

Ngay cang c6 nhiéu nghién ctru quan tdm dén cac hop
chat chuyén hoa thir cip cua vi khuan ndi sinh thyc vat.
Nhiéu nghién ciru di ching minh vi khuan néi sinh thuc
vat c6 kha ning san sinh ra cac hop chét chuyén hoa thu
cép tuong ty nhu thuc vat chi [3]. Didu nay cho thay tiém
nang g dung Vi khuan n6i sinh thyc vat dé khai thac cac
hop chét chuyén héa thir cap gilp giam ganh ndng khai thac
thue vat. Rau Déu loai thuc vat phan bd phé bién ¢ cac tinh
ddng bang séng Ciru Long. CAc nghién ciru trén thé gidi
cho thdy, cay rau Déu sé hiru nhidu hoat dong duogce Iy quan
trong, bao gdm kha nang khang viém, giam dau, ha nhiét,
an than, khang vi sinh vét, khdng oxy héa, ha glucose huyét
va chong duc thuy tinh thé [4]. Cay rau Déu chura nhiéu
hop chit chuyén hda thir cap quan trong nhu: tannin,
saponin, flavonoid, steroid, terpenoid, glycoside, phenol,
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phytosterol va alkaloid [4-7]. Nghién ctru dugc thuc hién
nham sang loc vi khuan noi sinh trong cay rau Déu c6 kha
ning san sinh cac nhém hop chat chuyén héa thir cp tc
ché enzyme tyrosinase, tao tién dé ung dung trong my
pham.

2. Vat liéu va phwong phap nghién ciu
2.1. Vit liéu nghién ciru

Cay rau Déu duoc thu méu tai huyén Phong Dién, thanh
phé Can Tho vao thang 06/2023. Cay rau Déu dugc dinh
danh boi ThS. Tran Chi Linh va luu trit tai phong thi
nghiém Phong thi nghiém Thyc vat va Dong vat, B6 mon
Sinh hoc, Khoa Khoa hoc Ty nhién, Truong Pai hoc Can
Tho véi ma s Tuu trir 1a: CT_Ase202306010015.

Moi truong Potato Dextrose Broth (PDB), Potato
Dextrose Agar (PDA) cta hdng Himadia, An D9 dugc st
dung dé nudi cay va phan lap vi khuan noi sinh. Folin-
Ciocalteu, enzyme tyrosinase, L-3,4-
dihydroxyphenylalanine, kojic acid, arbutin, gallic acid,
quercetin duoc cung cap tir hdng Aldrich-Sigma cua My.
Sodium hypochlorite, tween 20, sodium carbonate,
aluminum chloride, sodium nitrite, sodium hydroxide dugc
cung cép boi hang Xilong cia Trung Qudc. Bo nhudém
Gram duogc su dung trong nghién ctru ciia hdng Nam Khoa,
Viét Nam.

Thiét bi duoc sir dung trong nghién ciru bao gdm: Tu
sdy (Memmert UNB 200, Memmert, Dirc), ti cdy vo tring
(ThienTruong Scientific, Viét Nam), can phan tich
(PA213, Ohaus, M§), may do quang phd (SP-UV1100,
DLAB, M¥), bép dién tir (SHD 6800, Sunhouse, Trung
Qudc), microppipette (Nichiryo LE, Nhat Ban), may do pH
(C1020, Consort, Bi) v may khudy tir gia nhiét (MS7-
H550-Pro, Scilogex, M¥), ndi hip khir tring nhiét uét (SA-
300VL, Sturdy Industrial Co., Ltd, Pai Loan).

2.2. Phuwong phap nghién ciru
2.2.1. Phan lgp va ly trich dich ngoai bao tir Vi khudn néi
sinh

Vi khuan néi sinh trong cdy rau Déu dugc phan 1ap theo
mo ta ciia Basumatary va cong su [8], Tran Chi Linh va
cong su [9], ¢6 diéu chinh. Cay rau Déu dugc rira dudi voi
nude dé loai bo cac hat dat bam dinh. Sau do, cay rau Déu
dugc chia thanh ré, than, Ia dé khir trang bé mat bang dung
dich sodium hypochlorite (2%) chira 0,1% tween 20 trong
3 phut Ré, than, 1a cay rau Déu dugc rira lién tiép ba lan
bang nudc cit vo trang va lam kho bang khan gidy vo
trung. Ré, than, la cay rau Déu dugc kiém tra do V0 tring
rat 100 pL dung dich nudce cét vo trling & 1an rira mau cudi
cung trdi déu 1&n moi truong PDA, u ¢ 30°C trong 48 gio.
Cac mau s& bi loai bo néu phat hién thdy sy phét trién cua
vi sinh vat trong qué trlnh kiém tra d6 vo trang. Mau da
khir trung duge cho vao cbi chay vO trung, gid_ nhuyen cho
thém 1 mL nudc cat v tring vao cbi, khudy déu va dé yén.
Phan dich trich bén trén dugc cho 100 pL vao cic ong
nghiém chtra moi truong PDA chira 0,18% agar. C4c dng
nghiém dugc 1 & 30°C tir 2 - 4 ngay. CAc 6ng nghiém dugc
quan st néu thay c6 mot 16p mang mong (pellicle) gan bé
mat moi trudong thi ching té ¢6 sy hién dién cua vi khuén
noi sinh. Lép mang mong nay dugce thu lay va trai déu Ién

moi truong PDA, 1 & 30°C. Sau 48 gid, cac khuan lac khac
nhau moc trén bé mat méi trudng dugc tiép tuc cdy chuyén
sang cac dia moi truong PDA méi vai lan dén khi cac
khuén lac xuét hién trén duong cdy roi nhau va hinh thai
khuén lac thuan nhat. Quan sat va mé ta hinh thai khuan
lac vi khuan (hinh dang, mau sic, d¢ ndi khuan lac), nhudém
Gram, quan sat hinh thai té bao vi khuan.

Céc dong vi khuan noi sinh thuan ching dugc nudi cdy
trong mdi truong PDB dé thu 14y dich ngoai bao bang céch:
4 mL dung dich chira vi khudn noi sinh c6 mat d6 quang &
bude séng 600 nm 1a 0,5 duge bd sung vao trong binh
Erlenmeyer chta 196 mL mdi truong PDB c6 pH 7.
Céc binh Erlenmeyer chira vi khuan ndi sinh duoc i ¢ 30°C
trén may lac ngang 200 vong/phut trong 24 gig. Sau do,
moi truong nudi ciy vi khuan dugc ly tam ¢ tdc do
6000 vong/phut trong 15 phat. Dich long ¢ bén trén dugc
thu 14y va goi la dich ngoai bao dé bao quan trong lo thuy
tinh & 4°C duing cho cac khao sat tiép theo [9].

2.2.2. Khao sat kha nang san sinh polyphenol va flavonoid
ctia Vi khudn néi sinh

Ham luong polyphenol téng sé (total polyphenol
content, TPC) dugc xac dinh bang thudc thir Folin-
Ciocalteu theo m6 ta ciia Tran Chi Linh va cong su ¢6 diéu
chinh [9]. Céc chét lan lugt dwoc cho vao phan Gmg vai ty
1¢ bang nhau nhu sau: dich ngoai bao ctia vi khuan noi sinh,
nuée khir ion va thude thir Folin-Ciocalteu 20%, u 10 phat
& 30°C. Sau khi u 10 phat, thém sodium carbonate 10%
cling thé tich nhu cAc chat trén, tiép tuc u & 40°C trong
30 phit. B hip thu quang phé cua hdn hop duoc do & bude
séng 765 nm. TPC dugc biéu thi bang mg dwong luong
gallic acid trén mL dich ngoai bao dwa vao phuong trinh:
y = 0,0164x — 0,0175 (R2 = 0,999) cua gallic acid (mg
GAE/mL dich ngoai bao).

Ham luong flavonoid tong (total flavonoid content,
TFC) dugc xé4c dinh dya vao thude thir aluminum chloride
theo md ta ciia Tran Chi Linh va cong su c6 diéu chinh [9].
Phan tmg gdm c6 200 pL dich ngoai bao tron voi
200 pL nuéce khir ion va 40 pL sodium nitrite 5% dé yén 5
phut tiép tuc cho cho thém 40 pL aluminum chloride 10%
vao hén hgp va u trong 6 phat. Sau do, 400 pL sodium
hydroxide 1 M dugc thém vao clung dung dich dugc tron
v6i 120 pL nude khir ion, tiép tuc u 15 phat ¢ 30°C va do
d6 hap thu quang phd ¢ bude séng 510 nm. TFC duge biéu
thi bang mg dwong lugng quercetin trén mL dich ngoai bao
dua vao phuong trinh: y = 0,0065x + 0,0019 (R2 = 0,9994)
cua quercetin (mg QE/mL dich ngoai bao).

2.2.3. Khdo sét khd ndng irc ché enzyme tyrosinase ciia Vi
khudn néi sinh

Hoat tinh trc ché enzyme tyrosinase cia dich ngoai bao
chiét xuat tir vi khuan noi sinh dugc thuc hién theo mo ta
ctia Arung va cong su ¢6 diéu chinh [10]. Hon hop phan
(g gdm c6 225 pL dich ngoai bao, 225 L dung dich dém
phosphate (0,1 M; pH 6,8) va 50 pL dung dich enzyme
tyrosinase (10 U/mL). Hon hop trén duge u & 37°C trong
30 pht. Sau d6, phan tmg dugc bat dau bang viéc thém
500 L dung dich L-3,4-dihydroxyphenylalanine (1,5 mM;
L-DOPA). Hon hop phan tng dugc u ¢ 37°C trong 7 phut
va do hép thu quang phd & bude séng 475 nm. Kojic acid,
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arbutin 12 nhing chit @rc ché enzyme tyrosinase da biét,
dugc sir dung lam ddi chimg duong cho thir nghiém. Hoat
tinh trc ché tyrosinase dugc biéu thi bang phan tram trc ché
enzyme tyrosinase theo cong thirc: (1-B/A) x 100, trong d6
A va B |3 hoat dong cta enzyme tyrosinase khi khéng c6
dich ngoai bao (thay thé bang moi truong PDB, ddi chimg
am) va c6 dich ngoai bao vi khuan ngi sinh. Bén canh do,
ham luong chét e ché enzyme tyrosinase dugc biéu thi
bang mg duong luong kojic acid/ arbutin trén mL dich
ngoai bao cua vi khuan néi sinh dwa vao phuong trinh:
y = -0,009x + 1,0432 (Rz = 0,9975) cua kojic acid
(mg KAE/mL dich ngoai bao) va y = -0,0057x + 1,053
(R2=0,9951) cua arbutin (mg AE/mL dich ngoai bao).
2.2.4. Pinh danh dong vi khudn ngi sinh tiém ning

Céc khuén lac don 1é dugc chon loc va nudi ciy trong
moéi truong PDB & 30°C trén may lic ¢ toc do
200 vong/phdt trong 16 dén 24 gid dé thu duoc huyén pha
vi khuan. Trinh tu gene 16S rRNA cua ching vi khuan
dugc khuéch dai bang phan tng chudi polymerase
(polymerase chain reaction, PCR) véi trinh tu doan mdi
27F (50-AGAGTTTGATCCTGGCTCAG-30) va 1492R
(50-TACGGT-TACCTTGTTACGACTT-30). PCR duoc
thyc hién & 95°C (5 phut), 35 chu ky 94°C (1 phat), 53°C
(1 phat), 72°C (1,5 pht) va 72°C (5 phat). San pham cua
PCR da duogc giri dén Cong ty TNHH T va N Biosolution
(Pia chi: 3/25/15H, duong 182, khu phd 3, phuong
Tang Nhon Phi A, quan Thu Puc, thanh phd HO Chi
Minh, Viét Nam) dé giai trinh tu gene 16S rRNA. Str dung
chuong trinh BLAST N dé so sanh trinh ty 16S rRNA cua
cac dong vi khuén véi trinh tuy gene 16S rRNA & cac
lodi vi khuén c6 trong ngan hang gene National Coalition
Building Institute (NCBI). Bén canh d6, cay phat sinh
chung l0ai cua cac dong vi khuan néi sinh dugc xay dung
dya vao trinh ty gene bang phan mém Molecular
Evolutionary Genetics Analysis Version 11.0.13 (MEGA
11.0.13).
2.2.5. Xur Iy va phan tich s liéu

Céc sb liéu trong nghién ciru duoc lap lai 3 1an, xu ly
bang phan mém Minitab 16.0 kiém dinh ANOVA-Tukey’s
va trinh by dudi dang MEAN£STDEV. Biéu d6 dugc vé
bang phan mém Microsof Excel 2013.

3. Két qua nghién ciru va khao st
3.1. Phan Iap va ly trich dich ngoai bao tir vi khuin ngi
sinh trong céy rau Déu

Vi khuin néi sinh phan l1ap tir cAy rau Déu duogc ki
hiéu la AS-R, AS-L, AS-S tuong ung véi Alternanthera
sessilis (AS), roots (ré), leaves (1) va stems (than).
Nghién ctru da phan lap dugce 12 dong vi khuan noi sinh
tir cdy rau Déu. Trong d6, 5 dong duoc phan lap tir ré
(chiém 41,67%), 4 dong dugc phan 1ap tir than (chiém
33,33%) va 3 dong (chiém 25%) duoc phan 1ap tir la cay
rau Déu. Pic diém hinh thai khuén lac va té bao cua cac
dong vi khuin néi sinh trong cay rau Déu dugc trinh bay
trong Bang 1. Vi khuén néi sinh trong cay rau Déu chu
yeu c6 khuén lac tron, bia nguyén, d6 néi md, mau trang
nga, kich thuéc dao dong tir 0,3 dén 4 mm. Hau hét, té
bao cua vi khuan ndi sinh trong cay rau Déu c¢é dang hinh
que va Gram am.

Bing 1. Pdc diém h,inh thai khudn lac va 1é bao ciia
cac dong vi khuan néi sinh trong cay rau Déu

Vi Hinh dang| Dang | P |Kich thwée| Mau |Hinh dang té
khuén | khuinlac| bia |nbi| (mm) sic | bao/ Gram
AS-L1| Tron |Nguyén|Mé| 1 ng“;g Que/am
AS-L2| Tron |Nguyén|ma| 0.3 Trfg“;g Que/am
As-L3| Tron | R {15l o5 | T8 | Quesam

cua sua
. Rang A Tring A
AS-R1| Tron Mo 0,8 R Cau/am
cua nga
AS-R2| Tron [Nguyén|Mo6 4 ngg Que/am
AsR3| Tron | R sl 1 | T cadvong
cua nga
X A A Vang A
AS-R4 | Tron |Nguyén|Mo6 1 nhat Que/am
AS-R5| Tron |Nguyén|Mo| 0,8 Tig‘;g Que/duong
As-s1| Tron | R&8 Imsl o5 | THNE 1 Queam
cua nga
AS-S2 | Tron |Nguyén|Lai 0,4 Vang Que/am
nhat
AS-S3| Tron |Nguyén|Md| 1 T;Zr;g Que/duong
. o - Vang P
AS-S4 | Tron |Nguyén|Moé 2 nhat Cau/ @m

3.2. Khd ndng sdn sinh polyphenol va flavonoid ciia vi
khudn ngi sinh trong cay rau Déu

Polyphenol va flavonoid Ia nhitng hop chét chuyén hoéa
thir cAp phd bién & thuc vat va duoc tng dung nhiéu trong
dugc phdm va my pham. Nhimg hop chat thudc nhém
polyphenol va flavonoid cho thay, vai trd quan trong trong
trc ché hoat dong cuia enzyme tyrosinase [11]. Vi khuan noi
sinh thyc vat dugc chiing minh ¢d kha nang san sinh
polyphenol va flavonoid [12]. Do d6, nhom nghién ciru da
tién hanh xac dinh kha ning san sinh polyphenol va
flavonoid cua vi khudn noi sinh trong cay rau Déu. Ham
lwong polyphenol va flavonoid ma céc dong vi khudn noi
sinh trong cdy rau Déu san sinh dugc trinh bay trong Hinh
1. Két qua nghién ciru cho thay, céc dong vi khuan noi sinh
trong cay rau Déu c6 kha nang san sinh polyphenol véi ham
luong dao dong tir 32,15+0,51 dén 77,28+1,34 mg
GAE/mL dich ngoai bao va flavonoid vai ham luong dao
dong tur 24,24+0,77 dén 60,85+1,55 mg QE/mL dich ngoai
bao. Trong d6, dong vi khuan AS-R2, AS-R4 va AS-L1 c6
kha nang san sinh polyphenol va flavonoid nhiéu hon céc
dong vi khuan con lai.
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3.3. Khd ning trc ché enzyme tyrosinase ciia Vi khudn
ndi sinh

Su téng hop melanin qua muec lién quan dén nhleu khia
canh tiéu cyc trong cudc song, chang han nhu ting sic t6 &
16p biéu bi, anh huong dén thim my va 1am tang dang ké
nguy co u ac tinh va hién twgng hda nau ctia enzyme trong
tr4i cdy va rau ci, dan dén giam gi4 tri dinh dudng.
Tyrosinase la enzyme chu chdt trong qué trinh sinh tong
hgp melanin va xdc tac hai loai phan tng: (1) hoat dong
ciia monophenolase dé chuyén L-tyrosine thanh 3,4-
dihydroxyphenylalanine (L-DOPA) va (2) hoat tinh
diphenolase dé oxy hoa L-DOPA thanh o-dopaquinone. Uc
ché hoat dong cuia tyrosinase 1a mot cach hiéu qua va quan
trong dé tranh su téng hop melanin [12]. Hi¢u suét trc ché
enzyme tyrosinase cua dich ngoai bao chiét xuat tir vi
khuén néi sinh trong cdy rau Déu di duoc x4c dinh va trinh
bay trong Bang 2. Vi khuén néi sinh trong cay rau Déu c6
hiéu suét irc ché enzyme tyrosinase dao dong tir 13,08+2,82
dén 64,91+0,90%. Kojic acid va arbutin & nhirng chét lam
mat sdc tb, chat e ché enzyme tyrosinase hiéu qué thudng
dugc st dung lam d6i chimg duong trong sang loc cac
thanh phan hodc chiét xuit méi 6 tac dung tc ché tong
hop melanin [14]. Hoat tinh tic ché enzyme tyrosinase ciia
kojic acid va arbutin dugc trinh bay trong Hinh 2. Két qua
nghién ctru cho thiy, kojic acid va arbutin c6 hiéu suét wrc
ché enzyme tyrosinase dao dong tir 6,74+0,66 dén
87,24+0,39%. Trong do, kojic acid (1Cs=56,95+0,16
pg/mL) cho thay hiéu qua trc ché enzyme tyrosmase tot
hon arbutin (1C5=90,58+0,89 pg/mL) 1,59 lan. Dua vao
phuong trinh duong chuén cua kojic acid va arbutin, nhom
nghién ctru da xac dinh duoc ham lwong chat trc ché
enzyme tyrosinase tuong duong véi kojic acid va arbutin
trinh bay trong Bang 2. Vi khuan ndi sinh c6 kha ning san
sinh chat wc ché enzyme tyrosinase dao dong tir
84,21+13,97 dén 341,17+4,45 mg KAE/mL dich ngoai bao
dbi voi chat chuan 1a kojic acid hodc dao dong tir
140,61+22,06 dén 546,33+7,03 mg AE/mL dich ngoai bao
d6i v6i chat chuén 14 arbutin. Nghién ctru con cho thiy, cac
dong vi khuan noi sinh trong cay rau Déu c6 kha ning san
sinh polyphenol, flavonoid nhiéu thi ¢ kha niang tc ché
enzyme tyrosinase cao. Cu thé, dong vi khuin AS-R2,
AS-R4 va AS-L1 c6 hiéu suit va ham luong chit trc ché
enzyme tyrosinase cao hon cac dong vi khuén ndi sinh con
lai, phu hop véi két qua dinh lugng polyphenol
va flavonoid trong muyc 3.2. Nhu vdy, hoat tinh {rc ché
enzyme tyrosinase ctia vi khuan noi sinh trong cay rau Déu
phu thudc vao ham lugng cac chat chuyén hoa thir cap ma
cu thé ¢ day la polyphenol va flavonoid. Mot sb
polyphenol, flavonoid di dugc chimg minh 1a tic ché su
hoat dong ciia enzyme tyrosinase thdng qua tac dong dén
con duong truyén tin hiéu (quéa trinh phosphoryl héa
protein MITF, AMPK va MAPK, CREB va p38) [15],
thic ddy san xuét cac enzyme chdng oxy hda nodi bao
(UDP-glucuronosyltransferase, sulfotransferase,
N-acetyltransferase, glutathione S -transferase, superoxide
dismutase, catalase va methyltransferase) [16]. Ngoai ra,
polyphenol, flavonoid c6 thé tc ché hoat dong cuia enzyme
tyrosinase nho vao hoat dong tao phirc véi kim loai do céu
tric phenolic polyhydroxyl héa dic trung chiing, c6 thé két

hop véi céc ion dong cua vi tri hoat dong ciia enzyme
tyrosinase [17].
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Hinh 2. Hoat tinh irc ché tyrosinase cia kojic acid, arbutin
Bing 2. Khd néing irc ché enzyme tyrosinase ciia Vi khudn ngi sinh

Hi¢u suét we | HAm luong chit e ché |HAM lugng chét i ché
Vi | ché enzyme enzyme tyrosinase enzyme tyrosinase

khuan | tyrosinase |twong dwong kojicacid| twong dwong arbutin

(%) (mg KAE/mL) (mg AE/mL)
AS-L1|59,36+0,36 313,68°+1,78 502,92°+2,81
AS-L2|19,069+1,76 113,849+ 8,70 187,399+13,74
AS-L3|13,08"+2,82 84,21"+13,97 140,61"+22,06
AS-R1| 27,79%+0,70 157,14%+3,46 255,751+5,46
AS-R2| 64,912+0,90 341,17%+4,45 546,33°£7,03
AS-R3| 33,57%+1,96 185,78%+£9,73 300,97¢+15,36
AS-R4|61,99%+0,65|  326,68%+3,21 523,46%045,07
AS-R5|43,899+1,29 236,97946,37 381,81%+10,06
AS-S1|36,928+1,15 202,40%+5,68 327,23°£8,97
AS-S2|51,76°+0,77 275,98°+3,84 443,40°+6,06
AS-S3|47,44%+1,00 254,589+4,97 409,629+7,85
AS-S4|34,13%+1,55 188,58+7,69 305,39%+£12,14

Ghi cht: Cac gia i co mdu ti (a, b, ¢, d, ...) theo sau trong cing
mét cot giong nhau khdc biét khdng cé y nghia ¢ mirc 5%.
3.4. Pinh danh dong vi khudn ngi sinh tiém ning

Két qua khao sat cho thdy, dong vi khuin AS-R2,
AS-R4 va AS-L1 c6 kha nang san sinh polyphenol,
flavonoid va trc ché enzyme tyrosinase hiéu qua hon céc
dong vi khuan con lai. Do d6, dong vi khuin AS-R2,
AS-R4 va AS-L1 di dugc chon dé giai trinh gene 16S RNA.
Trinh tu gene 16S RNA cua dong vi khuan AS-R2, AS-R4
va AS-L1 dugc so sanh vai trinh tu ciia cac dong vi khuan
trong ngan hang gene bang phan mém BLASTN ciia NCBI
(National Center for Biotechnology Information). Két qua
dinh danh dugc trinh bay trong Bang 3 cho thay, dong vi
khuén AS-R2, AS-R4 va AS-L1 ¢ mirc d twong ddng cao
1an luot véi dong vi khuan Enterobacter sp. 3-1t, Pantoea
agglomerans strain XJ2 va Pantoea sp. NA11026. Nhu
vy, dong vi khudn AS-L1 thudc chi Enterobacter con
dong vi khuén AS-R2 va AS-R4 thudc chi Pantoea. Dic
diém hinh thai va cdy phét sinh ching loai cta dong vi
khuan AS-R2, AS-R4 va AS-L1 lan lugt duoc trinh bay
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trong Bang 1, Hinh 3 va Hinh 4. Dong vi khuan AS-R2,
AS-R4 va AS-L1 duge md ta la cd té bao hinh que va Gram
am phl hop vé6i két qua dinh danh (chi Pantoea va
Enterobacter c6 té bao hinh que, Gram am). Cay phét sinh
chung loai ciing cho thiy, dong vi khuan AS-L1, AS-R2 va
AS-R4 lan lugt nam cing nhanh véi vi khuan Enterobacter
sp. 3-1t, Pantoea agglomerans strain XJ2 va Pantoea sp.
NA11026. Nhu vay, vi khuan AS-L1, AS-R2 va AS-R4
sdng ndi sinh trong cdy rau Déu c6 kha ning san sinh
polyphenol, flavonoid, trc ché enzyme tyrosinase duogc
dinh danh la Enterobacter sp. AS-L1, Pantoea sp. AS-R2
va Pantoea sp. AS-R4.

Enterobactersp. 3-1t
0.0020
0.0000

AS-L1

Uncultured bacterium clone s4w18-5
0.0003 0.0000

Enterobacter sp. EAM-P
0.0019

Enterobacter ashuriae strain XCYG-001
0.0013
0.0010 ' Enterobacter cloacae strain TMX6
0.0014

Pantoea agglomerans strain XJ2 (GQ374472.1)
| 0.0007

0.0000 ASR2
0.0000 ).0000

Pantoea dispersa strain AFS072317 (OP986190.1)

Erwinia sp. CUB (EF522135.1)

0.0007 Pantpea sp. NA11026 (AB921268)

AS-R4

Hinh 3. Cay phat sinh ching loai dong vi khudn AS-L1,
AS-R2 va AS-R4 trong cay rau Déu

Pantoea sp. MV-R3 sng noi sinh trong cay Co sen
(Miliusa velutina) cho thdy, kha ning san sinh polyphenol,
flavonoid va chit khang oxy héa [15]. Pantoea sp. MV-R3
c6 kha ning san sinh polyphenol, flavonoid lan luot la
30,03+1,50 mg GAE/mL dich ngoai bao va 21,40+1,07
QE/mL dich ngoai bao. Pantoea sp. AS-R2, Pantoea sp.
AS-R4 c6 kha ning san sinh polyphenol nhiéu lan Iugt gap
2,57 va 2,28 lan so véi Pantoea sp. MV-R3; flavonoid
nhiéu 1an luot gip 2,84 va 2,62 lan so véi dong vi khuin
Pantoea sp. MV-R3.

: ..‘/,' b

¥ e & F
[N b o !

Hinh 4. Dac diém hinh thai khudn lac, té bao ciia
Vi khuan AS-L1, AS-R2 va AS-R4
A, B, C ldn luot |a ddc diém hinh thai khudn lac ciia dong vi khudn
AS-L1, AS-R2 va AS-R4;
A’ B’, C’ lan lwot 1a ddc diém hinh thai #é bao ciia dong vi khudn
AS-L1, AS-R2 va AS-R4.

Nghién ctru ctia Tran Chi Linh va cong su da phan lap
dugc dong vi khuan Enterobacter sp. CR-R2 va
Enterobacter sp. CR-R3 c6 kha nang san sinh polyphenol,
flavonoid, chat khang oxy héa va chit khang viém [9].
Dong vi khuan Enterobacter sp. CR-R2 va Enterobacter
sp. CR-R3 ¢6 kha nang san sinh polyphenol lan luot 1a
Enterobacter sp. CR-R2 va Enterobacter sp. CR-R3
112,60+1,67 va 110,55+0,25 mg GAE/mL dich ngoai bao;
flavonoid lan luot 12 22,76+0,32 va 21,89+0,31 QE/mL
dich ngoai bao. Trong nghién ctru ctia nhom tac gia, dong
vi khuan Enterobacter sp. AS-L1 ¢6 kha ning san sinh
polyphenol thdp hon dong vi khuin Enterobacter sp.
CR-R2, Enterobacter sp. CR-R3 lan luot 12 1,75 va 1,71
lan. Tuy nhién, dong vi khuén Enterobacter sp. AS-L1 lai
¢6 kha ning san sinh flavonoid hiéu qua hon dong vi khuan
Enterobacter sp. CR-R2, Enterobacter sp. CR-R3 lan luot
142,30 va 2,40 lan. Vi khuan ndi sinh thudc chi Pantoea va
Enterobacter c6 kha nang san sinh cac hop chat chuyén hoa
thir cép so hitu nhiéu hoat tinh sinh hoc.

Bing 3. Két qua nhdn dién céc dong vi khudn ngi sinh
trong cay rau Déu

.. Chiéu | D | Mirc dd .
Dong Lozlat:ﬂng dai doan| phi | twong ﬁﬁﬁsblgp
g gene | (%) |ddng (%)

AS- | Enterobacter
L1 sp. 3-1t 1503 | 100 100 |EU543690.1
AS- Pantoea

agglomerans | 1500 100 100 |GQ374472.1
R2 .

strain XJ2
AS- | Pantoea sp.
R4 NA11026 1503 | 100 100 |AB921268.1

4. Két luan

Nghién ctru lan dau tién phan lap dugc 12 dong vi
khuén néi sinh trong cay rau Déu dé danh gia hoat tinh wc
ché emzyme tyrosinase. Sau khi thuc hién céc khao sat kha
ning san sinh ham lugng polyphenol, flavonoid, trc ché
hoat dong cua enzyme tyrosinase di tuyén chon dwoc 3
dong vi khuan tiém ning 1a AS-L1, AS-R2 va AS-R4 lan
luot thude chi Enterobacter, Pantoea. Két qua nghién ctru
I tién dé cho cac nghién ctu tiép theo trong viée ly trich
chét &rc ché enzyme tyrosinase tir vi khuan ni sinh trong
cay rau Déu g dung trong san xuit my pham.
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