s Khoa hoc Ty nhién | Khoa hoc sy song; Khoa hoc K thut va Cdng nghé | Cdng nghé sinh hoc cdng nghiép; Khoa hoc Nong nghiép | Cang nghé sinh hoc trong ndng nghiép, thiy sén DOI: 10.31276/ VIST.67(5).38-46

Khao sat hoat tinh enzyme tyrosmase ngoai hao cua vi khuan Ralstonia solanacearum
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Tom tit:

Enzyme tyrosmase ngoai bao cua vi khuin Ralstonia solanacearum dwgc tinh sach mjt phan bang két tiia phén doan ammonium sulfate
két hgp véi mang Amicon dé co dac loai mudi va cac phén tir <10 kDa. 6 phan doan ammonium sulfate 80% béo hoa, enzyme tyrosmase
ciia R. solanacearum biéu hi¢n hoat tinh manh nhit véi hoat tinh monophenolase va diphenolase khi oxy hoa 2 co chit L- tyrosme va
L-3,4-dihydroxyphenylalanine (L-DOPA). So véi enzyme tyrosinase ciia nAm m@ Agaricus bisporus, hoat d9 va toc do V_ ., cia enzyme
nay tir R. solanacearum dat tu(mg ing 89,5 va 86,7%. Gia tri IC_ cta axit kojic vGi tyrosmase ciia A. bzsporus trong phﬁn ung véi
L- tyrosme va L-DOPA twong @ng 1a 0,0139 va 0,0128 mM va cia R solanacearum tu’O'ng ung 12 0,0181 va 0,0191 mM. Zerumbone tir
girng gi6 va cac phéin doan flavonoid tir 14 mit, hoa hoe va dai ké déu trc ché hoat tinh ctia ¢4 2 enzyme. Phan doan flavonoid tir ld mit cho
hiéu qua lrc che enzyme cao hon so v6i phin doan flavonoid tir hoa hoé va dai ké. So véi axit kojic, phin doan flavonoid tir 14 mit c6 hi¢u
qua trc. ché bang 81,76% & nglr(rng nong dd 0,1 mg/ml (p<0 05). Ket qua nghlen ciru ban déu cho thiy, enzyme tyrosinase ngoai bao ctia
vi khuin R. solanacearum c6 thé \ing dung dé sang lgc cic hop chit ty nhién cé kha ning trc ché enzyme tyrosinase.
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Abstract:

The crude extracellular tyrosinase enzyme of Ralstonia solanacearum is partially purified by fraction precipitation with
ammonium sulfate and combined with Amicon membranes to concentrate and remove salts and molecules <10 kDa. At the
fraction of 80% saturation, the tyrosinase enzyme of R. solanacearum exhibited the strongest activity with both oxidative activities
of monophenolase and diphenolase in the reaction with 2 substrates L-tyrosine and L-3,4-dihydroxyphenylalanine (L-DOPA).
Compared with the tyrosinase of the fungus Agaricus bisporus, the activity and V__ of R. solanacearum reached 89.5 and 86.7%,
respectively. The IC, values of kojic acid with tyrosinase of A. bisporus in reaction with L-tyrosine and L-DOPA were 0.0139 and
0.0128 mM respectively and of R. solanacearum were 0.0181 and 0.0191 mM respectively. Zerumbone from Zingiber zerumbet
and flavonoid fractions from Artocarpus heterophyllus leaves, Styphnolobium japonicum, and Cirsium japonicum inhibited the
activity of both enzymes. The flavonoid fraction from leaves of A. heterophyllus showed higher enzyme inhibition activity than
that of S. japonicum and C. japonicum. Compared to kojic acid, the flavonoid fraction of leaves of A. heterophyllus showed an
inhibitory effect of 81.76% at a concentration of 0.1 mg/ml (p<0.05). The initial results show that the extracellular tyrosinase of
R. solanacearum can be applied to screen for natural compounds inhibiting tyrosinase enzymes.
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1. Dt van de

Melanin 1a sdc t6 ¢6 mat ¢ thuc vat, nAm va dong vat
¢ va, duge téng hop théng qua con duong sinh tong hop
melanin xuc tac boi enzyme tyrosinase [1]. O ngudi va dong
vat ¢6 va, melanin quyét dinh sic t6 da, 16ng, toc va mat,
ddng thoi dong vai tro quan trong trong viée bao vé da khoi
nhiing tac hai cua tia phong xa, géc tu do, cac doc td va
hoa chat doc hai [1]. Tuy nhién, khi melanin dugc tich luy
quéa nhiéu hodc roi loan qua trinh tong hop co the gdy ra
nhitng bénh vé da nhu nam da, tan nhang, ddi moi, lam anh
huéng dén tham my va tam 1y, didc biét dbi voi phu nit [2].
Tyrosinase (E.C. 1.14.18.1) 1a mot enzyme chira dong (Cu)
xuc tac phan tng oxy hoa cac hop chat phenol thanh cac
quinone khi c6 mat oxy nguyén ti [3]. Trong con duong sinh
tong hop melanin, enzyme tyrosinase xuc tac 2 phan g dau
tién: (i) hydroxyl hoa L-tyrosine bdi hoat tinh monophenolase
va (ii) oxy hoa L-3,4-dihydroxyphenylalanine (L-DOPA)
thanh o-dopaquinone bdi hoat tinh diphenolase. Sau do,
o-dopaquinone dugc chuyén hoa thanh cac dang melanin
khac nhau bai cac phan tmg khong can enzyme xuc tac [4].

Do enzyme tyrosinase xuc tac budc dau tién va quyét
dinh téc do phan tng chuyén hoa nén khi trc ché hoat tinh
clia enzyme nay sé lam giam tong hop séc t6 melanin [5-7].
Dén nay, nhidu nghién ctru sang loc cac hop chét c6 hoat tinh
{rc ché enzyme tyrosinase dé phat trién my pham lam sang
da va diéu trj cac bénh réi loan téng hop sdc t6 da da dugc
nghién ciru [2, 8]. Chang han, hydroquinone 1a chét {rc ché
tyrosinase da duoc sir dung trong cdc san pham lam tring
sang da nhung gy nhleu tac dung phu nhu kich Gng, gy
viém da, roi loan sdc t6 da nén di dan bi han ché va cdm [9].
Nham phat trién cac san phim chim soc va 1am sang da an
toan va hidu qu, nhiéu phong thi nghiém trén thé gidi sang
loc cac hoat chat trc ché enzyme tyrosinase moi tir nam, vi
khuén va thyc vat [8].

Pé sang loc cac hop chét e ché enzyme tyrosinase,
can phai c6 enzyme vdéi hoat tinh xtic tdc manh, on dinh,
bén pH va nhiét d6 nhung phai c6 dic diém twong ty nhu
enzyme tyrosinase ciia ngudi. Viéc nudi cdy té bao héc t6 da
va biéu mo sic t6 vOng mac cua nguoi hodc dong vat c6 va
dé tach chiét thu enzyme tyrosinase rat phirc tap [10]. Dén
nay, enzyme tyrosinase st dung phd bién trong nghién ctru
dugc tach chiét tir loai nAm md& Agaricus bisporus do cb mirc
tuong dong nhit dinh v6i enzyme tyrosinase tir dong vat co
v va nguoi [11]. Mic dii enzyme tyrosinase tir nAm mé A.
bisporus da dugc thuong mai hoa nhung chi dugc dung &
quy md thi nghiém do gia cao vi qua trinh tinh sach enzyme
nay kho khin do kém bén nhiét va pH, dong thoi hoat tinh
giam nhanh trong thoi gian bao quan [12, 13]. Ngoai ra, viéc
sir dung enzyme tyrosinase tir nam A. bisporus dé sang loc
cac hop chét rc ché tyrosinase con han ché do mot sé vi tri
chtrc nang (motif/domain) ciia enzyme nay khac vdi enzyme
tyrosinase cua nguoi [11]. Do huong tiép can bang cong
nghé protein enzyme tai to hop van con han ché [10], nén
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nhirng nd luc nham tim kiém cac nguén enzyme tyrosinase
moi trong ty nhién van dugc quan tim lam co s¢ dé sang loc
cac hop chit moi. Pén nay, mot sé nghién ctru thir nghiém
khai thac enzyme tyrosinase tir cic ngudn khac nhau di dugc
thuc hién trén cac dbi tuong vi khuén [14-18].

Theo huéng tiép can trén, nghién ciru nay khao sat
hoat tinh cua enzyme tyrosinase ngoai bao tir vi khuén
R. solanacearum nham tim kiém thém ngudn enzyme
tyrosinase méi, dong thoi sir dung mot sd hop chit va phan
doan flavonoid tir thuc vat dé tha nghiém va danh gid kha
nang wc ché hoat tinh ctia enzyme nay nham sang loc cac
hop chit ty nhién c6 kha ning trc ché enzyme tyrosinase tmg
dung trong linh vic dugc va my pham.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

L-tyrosine dugc mua tr Hang Sigma Aldrich (Hoa Ky),
3,4-dihydroxy-l-phenylalanine (L-DOPA), axit kojic duoc
mua tu Hang Acros Organics (Hoa Ky). Enzyme tyrosinase
tr ndm m& Agaricus bisporus (T3824-25KU, Sigma-
Aldrich) c¢6 ham Iugng >1000 unit/mg protein. Enzyme
dugc hoa tan trong dung dich dém phosphate 0,5 M, pH
6,50 néng d0 2500 unit/ml va chia thanh cac 6ng nho, bao
quéan & -40°C. Trudce khi sir dung, enzyme tyrosinase tir nAm
m& A. bisporus dugc pha lodng tiép bang dém phosphate
lodng dat ndng d6 500 unit/ml. Trong mdi phan tng, enzyme
tyrosinase tir ndim md A. bisporus dugc s dung & mirc 50
unit/phan tmg (twong duong 0,05 mg protein). Dung dich
L-tyrosine va L-DOPA duoc pha bang nudc khtr ion nong do
10 mM ngay trude khi thi nghiém. Cac hoa chat khac duoc
su dung & muc sach phan tich.

Chung vi khuan Ralstonia solanacearum giy bénh héo
xanh dugc phan 1ap va danh gid 1y nhiém nhan tao duoc
cung cip bai Vién Nghién ciru Rau qua dé nghién ctru kha
ning tong hop enzyme tyrosinase ngoai bao.

2.2. Phuwong phdp nghién ciru

Nudi cdy vi khudn va thu enzyme ngoai bao: Cac ching
vi khuan duoc nudi trong moi truong triphenyl tetrazolium
chloride (TZC) cai tién ciia A. Kelman (1954) [19] (g/1):
casein thuy phan (10), peptone (10), glucose (10), agar (17)
TZC (0,05), pH 7,0. Dé kiém tra ching c6 kha ning sinh
tyrosinase, L-tyrosine dugc bd sung vao dia voi ham luong
L-tyrosine (0,4 g/l) va u ¢ 25°C [20]. Sau thoi gian 1, cac
khuan lac chuyén thanh mau niu sdm trén dia méi truong
chura L-tyrosine s€ dugc lua chon la ching c6 kha nang sinh
tyrosinase manh dé tiép tuc nudi long thu enzyme ngoai
bao. Trong 1 lit moi truong chua glucose § g, peptone 10
g, tryptone 10 g, NaCl 0,5 g lic ¢ 37°C ¢ toc do lic 200
vong/phut. Sau 18 gio 1, dich vi khuan dugc chuyén sang
moi trudng méi chira (g/1) casein thuy phan (10), K, HPO,
(0,5), MgSO (0,25) va L-tyrosine (0,5), CuSO, (100 uM) u
§ 37°C, lac 200 vong/phut [18].



Dich enzyme tho ngoai bao dugc thuc hién theo quy
trinh cai tién dya theo mé ta ctia E. Valipour va cs (2016)
[18]. Khi mét d¢ té bao dat OD,,, khoang 1,2, dich huyén
phu vi khuan dugc ly tim ¢ toc do 6. 000 g trong 10 phut &
4°C. Sau khi loai bo cén, dich trong tlep tuc dugc ly tam &
toc do 10.000 g trong 15 phit & 4°C. Dich enzyme tho sau
khi ly tim duoc bo sung dém phosphate ndng d6 1,0 M, pH
6,5 theo ty 1& 19:1 (v/v) dé tao thanh dung dich c6 nong do
0,05 M, pH 6,5 va gitr & 4°C. Sau do6 hat 10 ml dung dich
enzyme va tiia chon loc bang ammonium sulfate & cac phan
doan tir 10 dén 100% bao hoa & 4°C v6i mdi phan doan cach
nhau 10%. Sau khi ly tdim & tdc d6 13.000 g trong 15 phut
& 4°C, két thia ciia mdi phan doan duoc hoa tan trong dung
dich dém phosphate 0,05 M, pH 6,5 b6 sung 0,02% sodium
azide va 10 pM CuSO, [20]. Dich enzyme duogc 6 dac, loai
mudi va cac phén tir co khdi lugng nho bang phuong phap
ly tdm qua mang cut-off 10 kDa Amicon (Merk Millipore,
Purc). Dich enzyme dugc bao quan ¢ -40°C cho cac thi
nghiém, trong d6 ham luong dugc sir dung & murc 0,05 mg/
phan ung.

Xac dinh ham lwong protein va hoat do enzyme ngoai
bao: Ham lugng protein cia dich enzyme tinh sach so bd
duogc xac dinh bang phuong phap Bradford st dung albumin
huyét thanh bo (BSA) lam d6 thi chuan [20]. Hoat dé cta
enzyme tyrosinase tir vi khuan R. solanacearum dugc xac
dinh dya theo mo ta cua F. Wang va cs (2021) [17].

Hoat dong enzyme (unit/mg protein) dugc xac dinh dua
vao cong thuec:
Unit/ml enzyme

Units/mg = mg protein/ml enzyme

Tach chiét zerumbone va cic phin doan flavonoid:
Zerumbone tir cii gimg gi6 (Zingiber zerumbet) duoc chiét
theo phuong phap cai tién tir V.N. Huong va cs (2006) [21].
Cu gimg gi6 (kich ¢& tir 5-6 civkg) di loai bo ré nho, nghién
nhé va chiét theo phuong phéap 16i cudn hoi nuée bd sung
NaCl nong d¢ 1 M. Tinh dau sau khi dugc chiét gop bang
n-hexan dugc dudi bét dung moi va ¢o dic bing thiét bi co
quay chén khong (RV 10 Digital V, IKA, D). Phin tinh du
dwoc 1am khan bang mudi Na,SO, va zerumbone duoc két
tinh trong diéu kién lanh (- 20°C) qua dém co dang tinh thé
mau tring trong va dwoc bao quin & -20°C. Zerumbone duoc
hoa tan trong DMSO ¢ nong d¢ 1 mg/ml cho cac thi nghiém.

Bot cic nguyén lieu khd tor 1la mit (Artocarpus
heterophyllus), nu hoa hoe¢ (Styphnolobium japonicum) va
dai ké (Cirsium japonicum) dugc chiét bang n-hexan theo
ty 16 mau/dung moi 1:5 (w/v), phan bot nguyén liéu sau do
dugc siy kho. Can 10 g bot nguyén liéu dem chiét bang
Soxhlet voi ethanol 96% cho t61 khi khong phan ing duong
tinh véi FeCl,. Dich chlet dugc dan dén thé tich xac dinh
200 ml. Phan ba duoc say kho dén khoi luong khong do6i
(m,). Hat 20 ml dich chiét ethanol dudi bay hoi bang may co
quay chan khong (RV 10 Digital V, IKA, Dtc) thu dugc cao
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cniét ¢6 khdi luong m,. Cao sau dugc hoa tan trong nudc
cat nong, chinh pH 3-4 bang HCI, sau d6 chiét gop 3 lan
bang ethylacetate. Pha ethylacetate duoc loai bo dung mdi
thu dugc flavonoid toan phan (m,). Ham luong céac hop chat
chiét rat kiét (mg/g bot duoc heu) dugc xac dinh theo cong
thirc: m=(10-m,)/10, trong d6 10 la khéi luong bot duoc
lidu. Ham hwng cao chiét (mg) dugc tinh = m,*(200/20).
Ham lwong flavonoid toan phan (mg) dugc xac dinh =

m, *(200/20), trong do, 20 1a thé tich dich chiét dem di dudi
dung moi (ml), 200 14 téng thé tich dich chiét thu dugc (ml).
Flavonoid dugc hoa tan trong dung méi DMSO & nong do 1
mg/ml va bao quan ¢ 4°C.

Nghién ciu dong hoc phan img enzyme: Phan tng
enzyme khi khong c6 mat chat tc ché.

Phan mg enzyme véi 2 co chit L-tyrosine va L-DOPA
twong Gng voi 2 hoat tinh monophenolase va diphenolase
dugc trinh bay & hinh 1. Phan tmg monophenolase v6i
co chit L-tyrosine va diphenolase v6i co chit L-DOPA
dugc thuc hién theo phuong phéap moé ta boi L. Qin va cs
(2014) [22]. Chudn bi hdn hop gdm: 9 ml nudc khir ion;
10 ml dung dich dém phosphate pH 6,5 va 10 ml dung dich
L-tyrosine hogc 10 ml dung dich L-DOPA. Hon hop dugc
suc bao hoa bang khi O,y té (d6 sach 99,9%) trong khoang
3-5 phat. B6i voi mau thi nghiém, hit 2,9 ml hdn hop cho
vao cuvet, sau d6 bo sung 0,1 ml dung dich enzyme tron
déu nhe nhang bing cach dao nguoc cuvet. Vi mau dbi
chung (blank), enzyme s& dugc thay thé bang 0,1 ml dung
dich dém phosphate. Hai enzyme tyrosinase ciia vi khuin
R. solanacearum va nAm m& A. bisporus st dung trong thi
nghiém duoc sir dung voi cung ham lugng protein, tuong
duong 0,05 mg/phan (mg. Ngay sau khi tron, mau dugc
do bang may do quang phd UV- VIS (Shimazu, Nhét Ban)
trong dai tir 240 dén 650 nm & toc d6 10 nm/giay lién tuc
trong 12 phat véi khoang cach mdi 1an do céch nhau 1 phut.
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Hinh 1. Phan tng téng hop séc td xuc tac b&i tyrosinase.

Phan tng chuyén hoa tir L-tyrosine thanh L-DOPA quinone duoc thyc
hién thong qua 2 bwdc, trong d6 hai phan trng monophenolase (1) va
diphenolase (2) dwgc xuc tac bédi enzyme tyrosinase khi co6 mat oxy
(O,). Céc phén tng chuyén hoa tiép theo (3) chuyé&n hoa thanh L-DOPA
chrome khéng can enzyme xuc tac.
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Phan tmg enzyme khi c6 mat chat e ché: Dé danh gia
kha ning e ché enzyme cua cac hop chét, hdn hop phan
mg dugc chuan bi nhu dd mo ta & trén, hat 0,1 ml hon
hop céc thanh phan (9 ml nuéc khir ion, 10 ml dung dich
dém phosphate pH 6,5 va 10 ml dung dich L-tyrosine hodc
10 ml dung dich L-DOPA), sau d6 bd sung cac dung dich
zerumbone tir ging gi6, phan doan flavonoid téng sb tir dich
chiét 14 mit, hoa hoé¢ va ké sita dé dat cac muc né)ng do
cudi cung 0; 0,01; 0,015; 0,02; 0,025, 0,05 va 0,1 mg/ml.
Dé gitr thoi gian phan ng nhu nhau & cac mau, dung dich
enzyme tyrosinase (0,1 ml) tir nAm m& A. bisporus hodc tir
vi khuén R. solanacearum dugc bo sung vao sau cting bang
pipette da kénh. Phan tng dugc tron trén dia microtiter (96-
Well Microtiter™ Microplates/Thermo Scientific™) va doc
d6 hap thy cia DOPAquione va DOPAchrome & budc song
320 va 475 nm bang may do ELISA tai thoi diém enzyme
bdo hoa co chét [23-25]. Axit kojic & cac ndng do nhu trén
duoc su dung dé xé4c dinh gia tri IC, va so sanh kha néng (rc
ché ctia cac hop chat. D61 ching am khong st dung chat ure
ché va thay bang dém phosphate 0,01 M, pH 6,5. Hiéu qua
{rc ché tyrosinase (IE) dugc xéac dinh theo cong thirc:

IE (%)=[(A,,-A )/ (A-A,,)]x100

4751
trong do: A, 1a do hap thy anh sang khi khong c6 mat
enzyme tyrosmase (d6i chu:ng am), A 5 la do hép thy anh
sang khi c6 chét trc ché, A, 1a do hap thu anh sang khi
khong bd sung chét tre ché. Gia tri IC 5 Cua chat e che duqc,
xac dinh tai nong d6 ma 50% hoat d¢ cua enzyme bi ttc ché
va duge quy doi thong qua lugng san pham tao thanh bang
15 so voi dbi chimg (khong c6 mat chit wre ché) trong cing
diéu kién thi nghiém. Mtrc d6 tc ché cua cac chit dugc so
sanh véi kha ning we ché cua axit kojic trong cing diéu kién
thi nghiém [26].

2.3. Phén tich sé liéu

Céc thi nghiém duoc lap lai it nhét 3 1an, su sai khéac
giita cac nhém duoc so sanh bang phan tich phuong sai mot
chiéu (ANOVA). Tét ca dit liéu duoc trinh bay bang gia tri
trung binh va do léch chuén (SD). Su khac biét ¢6 ¥ nghia
thong ké khi gia tri p nho hon 0,05.

3. Két qua va ban luan
3.1. Nuéi cdy vi khudn va thu enzyme ngoai bao

Céc ching vi khuan R. solanacearum dwoc nudi trong
moi truong TZC (hinh 2A), chung biéu hién doc tinh manh
bang lay nhiém nhan tao vao ving ré cia ca chua (hinh 2B)
s& duoc lya chon dé nudi cdy trén méi truong TZC bd sung
L-tyrosine (0,4 g/) va i & 25°C. Két qua cho thay, sau 2
ngay 0, cac chung c6 kha ning tong hop enzyme tyrosinase
ngoai bao s& chuyén thanh mau nau sam (hinh 2C). Chiing
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biéu hién hoat tinh manh s& dugc lua chon dé chuyén sang
nudi 1ong dé thu enzyme ngoai bao. Sau thoi gian tir 18
gio trong moi trudng cam ng bsi L-tyrosine va CuSO,, vi
khuan R. solanacearum sinh enzyme tyrosinase ngoai bao,
dich huyén phu vi khuan chuyén sang mau nau va ting dan
theo thoi gian sau 24 gid cho mau nau sam (hinh 2D).

Hinh 2. Vi khuan Ralstonia solanacearum gay bénh héo xanh ca
chua va hoat tinh tyrosinase ngoai bao. (A) Vikhuan R. solanacearum
phan 1ap trén dia Petri va (B) lay nhiém nhan tao trén ca chua, (C) biéu
hién hoa nau trén dia thach trong moi trwdng chira 0,4 g/l L-tyrosine va
100 pM CuSO,, (D) méi trwdng nubi cly R. solanacearum sau 48 gid.

3.2. Phan wrng monophenolase ciia enzyme tyrosinase

véi co chit L-tyrosine

Enzyme tyrosinase ngoai bao cia vi khuin R.
solanacearum dugc két tha ammonium sulfate & cac phan
doan tir 20 dén 80% ammonium sulfate bio hoa déu biéu hién
hoat tinh tyrosinase, trong d6 phan doan 80% cho hoat tinh
enzyme cao nhat (s6 liéu khong trinh bay). Két qua nghién
ctru tuong tu ciia B. Arikan va cs (2016) [18] d6i véi vi
khuan Bacillus megaterium ching M36 ¢ hoat tinh cao nhat
0 phan doan ammonium sulfate 85% va enzyme tyrosinase
c6 khdi lugng phan tir 34 kDa [18]. Trong nghién ctru nay,
enzyme tir ndim m& ndm A. bisporus (Sigma-Aldrich) duoc
su dung lam dbi chimg véi ciing ham lugng protein (0,05 mg
cho mdi phan tng). Két qua cho thiy, enzyme tir vi khudn
R. solanacearum c6 hoat tinh monophenolase tuong ty nhu
enzyme tir nam A. bisporus (hinh 3A, 3B). Lugng san phim
tao thanh DOPAquinone (dinh 320 nm) va DOPAchrome
(dinh 475 nm) c6 su khac bi¢t gita 2 enzyme. Lugng
DOPAquinone va DOPAchrome cao hon 1,25 (25%) va 1,14
1an (14%) tuong tmg so v6i enzyme tir ndm md 4. bisporus
va vi khuan R. solanacearum (hinh 3A, 3B).

Theo phuong trinh Michaelis-Menten [27], ndng d6
co chét (L-tyrosine va L-DOPA) duoc st dung ¢ mirc 16n
hon nhiéu so véi K do d6 téc d6 phan img V. =V__khi
enzyme & trang thai bio hoa co chét, téc d6 phan tng chi

M

Do hap thu anh sang

Bwéc song (nm)
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Hinh 3. Chuyén hoa co chét L-tyrosine b&i enzyme tyrosinase. (A) Enzyme tyrosinase tlr nam
A. bisporus va (B) vi khudn R. solanacearum.
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Hinh 4. Téc d6 chuyén hoa DOPAquinone va DOPAchrome tir co’ chét L-tyrosine. (A) Phan &ng
chuyén hoa L-tyrosine b&i 2 enzyme tyrosinase tir nAm A. bisporus va (B) vi khu&n R. solanacearum
tao s&n phdm DOPAquinone (320 nm) va DOPAchrome (475 nm).
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Hinh 5. Ddng hoc phan (rng chuyén hoa co’ chat L-tyrosine xtc tac b&i enzyme tyrosinase.
(A) Phan (rng tao 2 san pham DOPAquinone (320 nm) va DOPAchrome (475 nm) xc tac b&i nam A.
bisporus va (B) vi khu&n R. solanacearum. Phwong trinh hdi quy tuyén tinh xay dwng dwa vao téng
lweng san pham tao thanh & phut the 8.
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phu thudc vao ndng do enzyme.
Viéc khao sat ban dau v6i muc tiéu
¢ dinh ngudng nong do enzyme
dé xac dinh thoi diém (t) phan tng
dat tdc do t6i da. Trong diéu kién
thi nghi¢ém, thoi gian phan Ung
dat V__ trong khoang phut thur 4
dén phut tht 8 sau d6 phan ung ¢
trang thai can bang ddi v6i ca 2 san
pham tao thanh 12 DOPAquinone
va DOPAchrome (hinh 4A, 4B).
Khéng co su khic biét vé ty 1¢
chuyén hoa gitta DOPAquinone
va DOPAchrome dbi véi enzyme
tr nAm md& A. bisporus va tir vi
khuan R.
nay ciing goi ¥ téc do chuyén hoa
DOPAchrome phu thudc vao luong
DOPAquinone tao thanh tur phan
g chuyén hod xuc tac boi enzyme
tyrosinase. Chinh vi vay, san pham
DOPAchrome (A,,) da dugc dinh
luong trong céc nghién ciru veé
tyrosinase [18, 23-26].

solanacearum. BDiéu

Trén co s¢ khao sat, phan ng
dong hoc duoc thuc hién véi cac
néng d6 co chit L-tyrosine tir
0,05 dén 1,5 mM trong khi lugng
enzyme cua nam md A. bisporus
(d6i ching) duge gitt ¢d dinh 50
unit/phan trng (theo thong tin tir nha
cung cap Sigma Aldrich), san phim
cia phan ung gdbm DOPAquinone
(320 nm), DOPAchrome (475 nm)
dugc do ¢ phit thi 8 (tai thoi diém
V_ ). Két qua cho thiy, gia tri K_
d6i v6i enzyme tyrosinase tir nim
md A. bisporus va tir vi khuan R.
solanacearum déu dat & muc 0,24
mM (hinh 5A, 5B). Mac du gié tri
K tuong tu nhau nhung luong sin
phim (DOPAquinone) ctia phan
ung xuc tac bdi enzyme tyrosinase
ciia nAim m& A. bisporus cao hon
vi khuan R. solanacearum 10,5%
dbi voi co chdt L-tyrosine. Nhu
vay, hoat dong cua enzyme R.
solanacearum trong phan ung &
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Hinh 6. Chuyén hoa co chat L-DOPA b&i enzyme tyrosinase. (A) Enzyme tyrosinase ndm A.

bisporus va (B) vi khudn R. solanacearum.
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Hinh 7. Téc dé phan (rng chuyén hoa co’ chat L-DOPA xtc tac b&i 2 enzyme tyrosinase tlr ndm
A. bisporus (A) va vi khudn R. solanacearum (B). Phan (rng tao 2 san phdm DOPAquinone (320 nm)
va DOPAchrome (475 nm), (Téng) la phwong trinh hdi quy tuyén tinh xay dung dwa vao téng lwong san

ph&m tao thanh & phut thi 8.
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Hinh 8. Déng hoc phan (rng chuyén hoa co’ chat L-DOPA xiic tac b&i 2 enzyme tyrosinase. Phan
&ng tao 2 san phdm DOPAquinone (320 nm) va DOPAchrome (475 nm) xdc tac bdi (A) nAm A. bisporus
va (B) vi khudn R. solanacearum. Phwong trinh hdi quy tuyén tinh xay dwng dwa vao téng lwong san

pham tao thanh & phut the 8.
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diéu kién thi nghiém chi twong
duong v6i 89,5% so véi enzyme
cia nAm md. Gia tri V_ . cua
phan Umg xtc tac boi enzyme cta
vi khudn R. solanacearum ciing
chi dat twong ung 86,7% (hinh
5A). Dya vao lugng san pham
tao thanh tuong Ung véi ham
lugng protein cho mdi phan tng,
hoat dong cua enzyme cua vi
khuén R. solanacearum dat 44,7
unit/0,05 mg protein.

3.3. Phdn wng diphenolase
ciia engyme tyrosinase voi co
chit L-DOPA

khuan R.
solanacearum c6 kha nang xtc
tac phan ung diphenolase tuong
tu nhu enzyme tirnAm 4. bisporus
(hinh 6). Mac du véi cung lugng
enzyme, toc d6 chuyén hoa
L-DOPA thanh hop chit mau
DOPAchrome boi enzyme tur
vi khun R. solanacearum dat
86,7% so véi enzyme tir nAm m&
A. bisporus (hinh 6).

Enzyme tu vi

Trong diéu kién bdo hoa
co chat, phan tmg chuyén hoa
L-DOPA bédi enzyme tyrosinase
tr nAm md 4. bisporus dat tde do
t6i da trong khoang tir va vi khuan
thoi gian cho phan tng dat toc do
t6i da trong khoang tir phut thir 4
dén phit thi 8 (hinh 7).

Tuong tu nhu ddi v6i co chat
L-tyrosine, phan tng dong hoc
duoc thuc khao sat voi cac néng
d6 co chit L-DOPA cubi cling tir
0,05 dén 1,5 mM trong khi nong
do enzyme duoc gilr ¢6 dinh 50
unit/phan mg va phan tmg dugc
do tai phut thir 8 (tc d6 phan tmg
tbi da VoD Két qua cho thay, gia
tri K d6i véi enzyme tyrosinase
tir nAm m& A. bisporus va tir vi
khuén R. solanacearum 1a 0,195
va 0,215 mM (hinh 8A, 8B).
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Do phan ung tao 2 (A) B)

san pham DOPAquinone

va DOPAchrome véi —pC() 04 3 —oc()

cac dinh hip thu cuc dai jz o 035 1 | izm

tuong ung 6 budc song ¥ o015 ® 03] 0015
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enzyme xuc tac. Do do, 005 ]

gia tri K da duoc khao ] T )

sit dya vio huong DOPA Vi 550 e w0 aan w0 0 w0 wo o v an s o s o

quinone va DOPAchrome
riéng r&. Tuy nhién, két qua
cho thay khong c6 su khac
biét c6 ¥ nghia vé gid tri
K khi lya dya vao lugng
san pham DOPAchrome
hay DOPAquinone hoac
tong san pham tao thanh (hinh 8A, 8B). Diéu nay ciing phu
hop véi hau hét cac két qua nghién ctru da cong bd sir dung
giatri A, ladinh hap thu cia DOPAchrome cho cac nghién
ctru dong hoc [23-26]. Chinh vi vay, trong nghién cttu nay,
chung t6i da sir dung dong thoi ca DOPAquinone (A, ) va
DOPAchrome (A,__) dé phan tich lwong san pham.

Bwdc song (nm)

320
475

3.4. Hoat tinh irc ché tyrosinase ciia cdc hop chit va
phan doan flavonoid

Dé xéac dinh kha ning tic ché hoat tinh monophenolase
va diphenolase ctia cac hop chat va phan doan flavonoid
tr mot s6 loai thuc vat, axit kojic dugc st dung lam dbi
chtng duong khi nghién ctru dong hoc phan tng. Két qua
ddi véi co chat L-tyrosine, mtc do rc ché phu thudc vao
néng do axit kojic, o néng d6 0,1 mg/ml, muc do tc ché
dat ngudng bao hoa ¢ mirc 86,60 va 81,64% tuong tng vdi
enzyme cta ndm A. bisporus va vi khuan R. solanacearum
(hinh 9A, 9B). Dbi v6i co chat L-DOPA, mirc d6 e ché
hoat tinh diphenolase béi axit kojic ciing biéu hién tuong
tu dbi v6i ca 2 enzyme cia nim A. bisporus va vi khuén R.
solanacearum (s6 liéu khong trinh bay).

Hoat tinh wc ché enzyme tyrosinase ciia zerumbone
chiét xuat tir cti glg gi6 va phéan doan flavonoid cua 1a mit,
nu hoa hoé va dai ké duoc thu nghiém voi dai néng do tr
0,01 dén 0,1 mg/ml. Két qua cho thay, hoat tinh trc ché voi
co chét L-tyrosine twong ing & ca 2 enzyme déu phy thudc
vao nong do (hinh 10A, 10B). Gié tri IC,| cia zerumbone
chiét xuét tir gumg gio dat 0,0203 dén 0, 293 mM. So v6i hoa
hoé va dai ké, phéan doan flavonoid tir 14 mit cho hiéu qua
{rc ché gan twong ty vdi axit kojic (p>0,05) 6 ngudng nong
do tir 0,05 dén 0,1 mg/ml (hinh 10A, 10B). Gia tri IC,, cua
cac hop chat va phan doan flavonoid ddi véi 2 enzyme duoc
téng hop & bang 1.
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Budc séng (nm)

Hinh 9. Anh hwéng cta ndng do axit kojic dén kha ning rc ché enzyme tyrosinase. Phan (ng véi (A)
enzyme tyrosinase tr nAm mé& A. bisporus va (B) enzyme tyrosinase tir vi khuadn R. solanacearum dugc do dai
quang pho tai phut thiv 8, gia tri IC,, dwoc xac dinh theo sén pha&m clia phan trng DOPAquinone (dinh hap thu
tai 320 nm). BC(-) la mau doi chirng khéng cé mat enzyme tyrosinase.

Bang 1. Gia tri IC,, cia mét sé dich chiét e ché hoat tinh
monophenolase va diphenolase ctia enzyme tyrosinase tir am mé&
A. bisporus va vi khuan R. solanacearum.

3 IV S T) TA
IC,, cia mgt 50 dich chiét (mg/ml)

Céc hgp ch & L-fyrosme (monophenolase’) L-POPA (diphenolase) ’

Nam mg A. Vi khudn R. Nam mg A. Vi khudn R.

bisporus solancearum bisporus solancearum
Axit kojic 0,0139+0,0025¢  0,0181£0,0021¢  0,01280,0021*  0,0191£0,0021°
Zerumbone 0,0203£0,0031°  0,0272+0,0027¢  0,018640,0021°  0,0293+0,0021¢
Flavonoid la mit 0,0170+0,0012¢  0,0221£0,0019°  0,0170£0,0019°  0,0223£0,0021°
Flavonoid daiké  0,022040,0024°  0,0443£0,0052°  0,0220£0,0025" 0,0441:0,0021°
Flavonoid hoaho¢  0,0193+0,0017°  0,0262+0,0034°  0,01960,0021°  0,0268£0,0021¢

Céac chiv khac nhau (a-e) thé hién sw khac nhau cé y nghia théng ké
gitra cac nhém (p<0,05).

Trong nghién ctru ndy, hoat tinh tc ché IC,, cua
zerumbone va cac phan doan flavonoid thap hon so VO’l ax1t
kojic (bang 1). Trong phan tng monophenolase xuc tac bdi
enzyme tyrosinase cua A. bisporus va cia R. solanacearum,
IC,  cua zerumbone cao hon so v6i IC, | ctia axit kO_]lC tuong
ung 1,22 va 1,5 lan, & hoa ho¢ 1a 1 39 va 1,22 lan. Phan
doan flavonoid cua dai ké cho hoat tinh (rc ché thap nhét,
voi IC, so voi IC | cua axit kojic twong ung 1,58 va 2,44
lan (bang 1). Tuorng tw, v6i phan tng diphenolase vdi co
chat L-DOPA, IC,, cua phan doan flavonoid dai ké 16n hon
voi axit kojic tuong g 1,72 va 2,31 lan. D4i véi ca 2 hoat
tinh monophenolase va diphenolase, phan doan flavonoid
ctia 14 mit biéu hién hoat tinh (rc ché manh chi thép hon
so vdi axit kojic (bang 1). Nhiéu flavonoid 1a dan xuit cta
hop chét polyphenol chira vong pyrane va phenol c6 mit
& nhiéu bd phén cua thuc vat c6 kha nang tc ché hoat tinh
monophenolase va diphenolase cua enzyme tyrosinase [28].
Hau hét cac hop chét nay déu tre ché enzyme tyrosinase theo
phuong thire trc ché canh tranh bang cach gan véi trung tim

a4
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4. Két luan

Enzyme tyrosinase
ngoai bao tir vi khudn
R. solanacearum co6
hoat tinh oxy hoa
monophenolase va
diphenolase. Viéc tinh
sach dé nghién ctu
sdu vé cac dic diém
clia enzyme ndy 13 can
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Hinh 10. Xac dinh kha nang trc ché enzyme tyrosinase ctiia mét sé dich chiét thwe vat. (A) Anh huéng cla
ndng dé cla cac dich chiét dén kha ndng trc ché hoat tinh monophenolase cla enzyme tyrosinase tir ndm A.

bisporus va (B) vi khudn R. solanacearum.

hoat dong ctia enzyme [28]. Cho dén nay, nhiéu nghién ciru
sang loc cac hop chit c6 hoat tinh trc ché enzyme tyrosinase
da duoc tién hanh trén thé gidi va o Viét Nam. Ché’ing han,
aloesin 1a mot hydroxychromone glucoside dugc tinh ché
tur cay 10 hoi (4loe vera) c6 kha ndng lam sang da do tc
ché hoat tinh tyrosinase din dén han ché qua trinh tong
hop melanin theo phuong thic phu thuéc vao néng do
[29]. Dich chiét 1a cia cay nho Vitis vinifera trong nudc
co IC,, dat 3,84mg/ml [30] va dich chiét 14 trong ethanol
IC,, dat 0,197 mg/ml [31]. Cac nghién ciru ¢ cay cam thao
(Glycyrrhiza uralensis), dau tam (Morus alba), mit déu cho
thiy cac hop chét thuoc nhom flavonoid c¢é kha ning e
ché enzyme tyrosinase [32-34] va nhiéu hop chat tir cac doi
tuong thuc vat khac co kha ning tc ché enzyme tyrosinase
tham chi manh hon so voi axit kojic [31].

Dén nay, trong hau hét cic nghién ctru niy, enzyme
tyrosinase duoc st dung déu tir nAm m& A. bisporus. Céac
nghién ctru tim kiém ngudn enzyme tyrosinase méi tir vi
khuén va céc nguén khéac con han ché, mot sd nghién ciru
thuc hién ¢ vi khuan [14-18]. Mot s6 vi khuan dat biéu hién
hoat tinh enzyme tyrosinase ngoai bao khi cam tmg bang
tyrosine va CuSO, [35]. (’)‘ vi khuén Bacillus sp., cic nghién
ciiu enzyme tyrosinase gan day duoc thuc hién ¢ mot so
loai, ching han B. megaterium sp. ching M36 biéu hién
hoat tinh monophenolase va diphenolase [18]. Vi khuén B.
aryabhattai TCCC 111983 ciing dugc phan lap va nghién
ctru ddc diém cho thiy enzyme nay hoat dong trong pham
vi pH rong (tir 3 dén 10) va bén nhiét [17]. Vé mit tng
dung, thong thudng dich chiét thd enzyme ngoai bao thudng
don gian va hiéu qua hon so vdi enzyme tinh sach, vi vay,
nghién ctru phuong phap thu enzyme tyrosinase thé tir ndm
m& A. bisporus cho thiy enzyme tho c6 do bén nhiét va giir
hoat tinh t61 95% sau 9 thang bao quan ¢ -20°C [13]. Chinh
vi vy, nghién ctru ban dau nay khao sat hoat tinh enzyme
ngoai bao cua vi khudn R. solanacearum nhim tim kiém
thém mot ngudn enzyme moi.
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thiét, nhim bd sung
thém ngudn enzyme
moi dé sang loc cac
hop chit tu nhién
c6 kha niang trc ché
enzyme tyrosinase.
Trén co s¢ d6 co thé
{mg dung trong linh vuc dugc va my phim dé kiém soat qua
trinh tong hop melanin an toan va hiéu qua.

LO1 CAM ON

Bai bao dugc hd tro kinh phi cua dé tai “Nghién ctu
bao ché san pham kem 1am sang da tir Ging gid (Zingiber
zerumbet Smith) va mot s6 duoc lidu Viét Nam c6 hoat tinh
trc ché enzyme tyrosinase”, ma s6 01C-06/07-2020-3. Cac
tac gid xin chan thanh cdm on.
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