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TOM TAT

Trong nhiing nam gan day, nganh hop chat tu nhién da thu hdt duge méi quan tam clia cac nha
khoa hoc. Cay nghé, Persicaria pulchra (Bl) Sojék mac du da dugc ing dung trong déng y va bai
thudc dan gian nhung van chua dugc nghién ciu sau vé thanh phan cling nhu hoat tinh sinh hoc.
Qua thuyc nghiém, viéc xac dinh c6 mat cac nhém chat polyphenol, flavonoid va alkaloid cung véi
gia tri 1Cs0=127,99 ug/mL xac dinh trong thi nghiém kiém tra sa bo in vitro cho thdy cay nghé co
tiém nang Uc ché enzyme tyrosinase. D€ cé thé md rong Ung dung cay nghé vao dugc my pham,
trong nghién clu nay quy tinh trich ly 18 Persicaria pulchra (Bl,) Sojék dé thu cao chiét c6 kha nang
Uc ché enzyme tyrosinase cao da dugc téi uu bang phuong phap RSM két hop véi thuc nghiém.
Cac yéu t6 khao sat bao gom: nong dé ethanol (%), nhiét do chiét (°C), ti 1é ran/long (g/mL) va
thai gian chiét (phut). Phuong trinh héi quy thu dugc cho thay tat ca yéu to khao sat trén déu anh
hudng dén kha nang Uc ché enzyme tyrosinase clia cao chiét. Cac thong sé trich ly 1d nghé ti uu
gbm néng do ethanol 64%, nhiét do chiét 56,5°C, ti lé rdn/long 1:8,18 g/mL va thdi gian chiét 13,96
phut dugc dé xudt dua trén két qua chay phan mém Design Expert 11.0.4. Cao chiét thu dugc dat
gid tri 1Csq tinh toan la 56,39 wg/mL. Két qua méd phong nay phi hop véi vai diéu kién trich ly téi uu
dugc xac dinh bang thuc nghiém gém: néng dé ethanol 64%, nhiét d6 chiét 56°C, ti 1é ran long 1:8
g/mL va thai gian chiét 14 phut. Cao chiét trich ly & diéu kién téi uu c6 hoat tinh Uic ché enzyme
tyrosinase cao, véi gia tri ICsq la 56,69 g/mL, thap hon gé’p 2,5 1an so vai két qua thu duoc & diéu
kién trich ly so b6 ban dau (1IC50=127,99 ug/mL) Két qua nghién ciu chUng minh phuong phap
bé mat dap ung la pht hap cho moé phdng qua trinh chiét Id nghé vdi sai s6 tuang déng gitia mo

hinh va thuc nghiém rat nho (<0,5%).

Tur khoa: Uic ché enzyme tyrosinase, la nghé, t8i uu hoa, dap ing bé mat

GIGI THIEU

Tyrosinase la xdc tdc enzyme quan trong trong qua
trinh tng hop sic t6 melanin; quyét dinh mau cta
toc, da va mit!. Do d6, su tc ché tyrosinase la buéc
quan trong d€ diéu chinh sy tong hgp melanin. Hién
nay, ¢ nhiéu loai hoat chit tic ché t6ng hgp melanin
du thita, bao goém ca viéc stt dung chiét xudt ctia thuc
vat hodc cac hoa chit téng hop.

Tyrosinase hay con goi la enzyme polyphenol ox-
idase? vé6i trung tdm hoat dong (active site) c6 2
nguyén tt déng, moi nguyén ti nay tao lién két véi 3
phan ti histamine va chiia cac acid amin nhu Val283,
Phe264, His244, Asn260,... (Hinh 1)3.

Theo quy trinh sinh téng hop melanin do Raper-
Mason dé xuit (Hinh 2)%
tham gia vao qud trinh hydroxyl héa monophenol
tao thanh
dopaquinone. Dopaquinone la m¢t chat hoat dong

enzyme tyrosinase
(L-tyrosinase) va o-diphenols (Dopa),

manh nén c6 thé ty oxy hoa thanh dopachrome, tiép

theo, dopachrome sé chuyén héa thanh dihydrox-
yindole (DHI) hoédc dihydroxyindole-2-carboxylic
acid (DHICA) dé cudi cung tao thanh eumelanin, sic
t0 c6 mau nau-den. Mit khac, néu cé mat cysteine
hodc glutathione, dopaquinone sé chuyén thanh
cysteinyldopa hodc glutathionedopa, cu6i ciing tao
thanh pheomelanin, sic t& c6 mau vang-d6>. Nh& co
vai trd quan trong trong hinh thanh cac sac t6 da, nén
viéc nghién ctu khéa néng tc ché enzyme tyrosinase
14 cén thiét, gop phan hd trg trong viéc diéu tri cac
bénh li lién quan dén sic t6 da, hodc lam tring da®.
Nghé (Persicaria pulchra (Bl.)  Sojak) la loai thao
moc, than pht ddy 16ng. La hinh ngon gido dai, thon
hep 6 hai dau, rong 1,5 cm, cd ranh doc va c6 cudng
ngan. Phién 1a day, long tring. Be chia mong va phat
trién. Hoa d6 moc thanh bong & dau hay ké 13, Nghé
la mot loai cdy moc hoang dic biét 1a & noi 4m thép.
Chung xut hién khidp noi & Viét Nam va cdc nuéc
chau A khic nhu Trung Qudc, An Do, Indonesia va
céc nude chau Au’.

Trich dan bai bao nay: Xuan VT A, Tan L M, Anh H C. Téi uu héa trich ly cao chiét c6 hoat tinh tc ché
enzyme tyrosinase tu |3 Persicaria pulchra (Bl.) Sojak bang phuong phap bé mat dap @ng. Sci. Tech.

Dev. J. - Eng. Tech.; 3(4):558-568.
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His61

Hinh 1: Vung trung tdm hoat d6ng enzyme tyrosinase 3.
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Hinh 2: Quy trinh sinh t8ng hgp melanin theo Raper-Mason>.

Trong dan gian, nhya cdy nghé dugc dung dé€ giai
nhiét, chita ho; theo y hoc ¢8 truyén, cay nghé co tac
dyng cdm mdu, nhuan trang, tdy giun va lam tring
da®?. Cao nghé1léng con dugc ding lam thuéc co ti
cung, thudc cdm mau noi. 8

Nam 2007, Miyazawa M. va cong su da phan lap dugc
(2R,3R)-(+)-taxifolin trong mam hat Polygonum hy-
dropiper L. ( Persicaria hydropiper L.), mot loai ciy
cung ho véi cay Persicaria pulchra, cac chit nay c6 kha
néng uc ché tyrosinase tuong duong véi kojic acid va
manh hon arbutin, c¢é thé ting dung trong my phdm
lam tring da 10 Nam 2011, hoa Persicaria tinctoria,
mot loai cdy cling ho véi cdy Persicaria pulchra, dugc
Woo Young Min va cdng su chiing minh kha nang tic
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ché tyrosinase v6i ICs =70.8 4 2.2ug/mL 1.

Tuy nhién viéc nghién ctiu hién nay cting chi méi thuc
hién trén vai loai néu trén cta ho Persicaria, trong
khi d6 Persicaria pulchra (Bl.) van chua dugc nghién
ctiu nhiéu trén thé giéi. Dic biét, chua c6 cong trinh
nghién ctiu dugc cong bo vé kha nang tic ché enzyme
tyrosinase ctia nhiing loai nghé nay dut phin b6 rong
rii khip d4t nu6c Viét Nam”. Do d6, viéc chon nghé
nhu mot d6i tugng nghién ctiu la diéu cin thiét nhim
g6p phan phat hién nhiing gia tri tiém ning cta cay
nghé, nang cao su hiéu biét ctia con ngudi vé ciy nghé,
tao tién d€ hay y tudng cho cac cong trinh nghién ctiu
tiép theo.
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NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Nguyén liéu dugce stt dung trong nghién ctiu la1a nghé
(Persicaria pulchra (Bl.) Sojék), da dugc dinh danh
tai b6 mon Sinh théi - Sinh hoc tién hoa, Khoa Sinh
hoc, Trudng Pai Hoc Khoa hoc Tu Nhién thu¢c Pai
Hoc Quéc Gia Thanh phd H6 Chi Minh. Nguyén liéu
dugc thu hdi vao thang 5/2018 tai huyén Binh Chénh,
Thanh phé H6 Chi Minh.

Nguyén liéu sau khi thu hai dugc rtta sach va phoi kho
trong bong ram dén d6 &m dudi 12%, xay nho va ray
& kich thuéc nho hon 0,1cm; sau dé dugc déng goi,
béo quan va st dung trong thoi gian gian 3 thdng.

Phuong phap nghién ctu
Phuong phdp chiét

Nguyén liéu dugc chiét trong dung méi ethanol & cac
diéu kién vé€ n6ng d6 dung mai, thoi gian, nhiét do, ti
1é ran/léng khac nhau véi s6 14n chiét la 2 1an. Dich
chiét dugc lam bay hoi dung moi trong may c6 quay
chén khoéng & nhiét d¢ tit 50-55 °C, sau d6 mau cao
dugc bao quan & -21 ?C cho dén khi thuc hién céc thi
nghiém ti€p theo.

Céc hoa chdt st dung bao gébm: Enzyme tyrosi-
nase (Sigma Chemical Co.), L-Dopa (Sigma Chem-
ical Co.), Gallic acid (Sigma Chemical Co.), DPPH
(1,1-Diphenyl - 2 - picrylhydrazyl) (Sigma Chemical
Co.), Ascorbic acid (Sigma Chemical Co.), Kojic acid
(Sigma Chemical Co.), thudc thit Folin-Ciocalteau

(Sigma Chemical Co.) va mot s6 hoa chat khéc.

Phuong phdp so bé héa thuc vat

Cao chiét dugc tién hanh so bd dinh tinh cdc nhém
hoat chdt c6 kha nang tic ché enzyme tyrosinase: dinh
tinh nhém flavonoid theo phan tng cyaniding va
phéan tng véi thudc thi chi acetate kiém, dinh tinh
nhoém polyphenol theo phan ting véi thudc thii FeCls,
dinh tinh nhém alkaloid: theo phan ting véi thu6c thit
Dragendorff1213,

Phuong phdp bé mdt ddp ting (RSM)

St dung phuong phép bé mat dép ting (Response sur-
face methodology: RSM) theo mé hinh CCD (central
composite design) d€ t6i uu kha nang tic ché enzyme
tyrosinase ctia mau cao khi chiét & cac diéu kién khéc
nhau. Trong nghién cttu nay, cac yéu t dugc lya chon
dékhao sat sy anh hudng dén quad trinh chiét bao gom
nong do ethanol, thdi gian, ti 1é rdn/long va nhiét do
dugc trinh bay 6 Bang 1.

Phuong phdp ddnh gid khé néng trc ché en-
zyme tyrosinase.

Enzyme tyrosinase va L-dopa dugc hoa tan trong dém
photphate v6inong d6 lan lugtla 31 U/mL va 2,5 mM.
Mau cao chiét dugc hoa tan trong dung dich dimethyl
sulfoxit (DMSO) 50%. Mau thii dugc tao nén bing
cach tron 40 mL enzyme 31 U/mL, 40 mL dich chiét
da dugc pha trong DMSO 6 ndéng d¢ xdc dinh véi
80 mL dém phosphate (0.1 M, pH 6.8). Sau do, 40
mL L-Dopa 2,5 mM dugc thém vao mau tht va hén
hgp dugc u trong thoi gian 5 phut tai 25 °C. Lugng
dopachrome dugc sinh ra trong hon hgp sau phan
ung dugc xac dinh thong qua do hip thu & budc séng
475nm bing méy doc khay vi thé (Microplate Reader),
va acid kojic dugc chon lam ching duong. Kha ning
tic ché enzyme ctia cao chiét dugc xdc dinh theo céng
thic:

(A-B)—(C-D)

e ="—0"%§)

x 100%

Trong do:

A: D6 hdp thu ctia miu cé chia enzyme va L-dopa,
dich chiét dugc thay bang DMSO 5% (mau trang)

B: D¢ hép thu ctia méau c6 chita L-dopa, enzyme dugc
thay bang dém photphate, dich chiét dugc thay béng
DMSO 5%.

C: B hép thu cia mau c6 chia L-dopa, enzyme dugc
thay bang dém photphate, dich chiét

D: D¢ hdp thu ctia miu c6 chiia L-dopa, enzyme dugc
thay bing dém photphate, dich chiét.

Tét ca cac thi nghiém dugc thuc hién 1dp lai ba 1an va
stt dung két qua trung binh ctia ba lan thi nghié¢m !4,

KET QUA VA THAO LUAN

Panh gia kha ning uc ché cta cao chiét 1a
nghé

DAu tién, thtt nghiém so bo thuyc vt d€ xdc dinh su
c6 mit ctia mot s6 hgp chit c6 hoat tinh tc ché en-
zyme tyrosinase tiéu biéu nhu polyphenol, flavonoid
va alkaloid*121>. Két qua Bing 2 cho thdy cao nghé
c6 mdt tit ca ba hgp chit trén, giup phin nao du
doan dugc hoat tinh tc ché enzyme tyrosinase ctia
ciy nghé. Diéu nay dugc khing dinh bing két qua thi
nghiém in vitro véigid triICsg dat 127,99 mg/mL. So
v6i két qua nghién ctiu kha néng tic ché cua 101 loai
thuc vat clia tac gid Jung-Hee Hwang va Byung Mu
Lee, cho thdy cay nghé€ c6 kha ning tic ché enzyme
tyrosinase vugt troi 16,

Nhu véy, ti két qua thi nghiém so b cho thiy ti€ém
nang tic ché enzyme tyrosinase ctia cao chiét 14 nghé.
Tuy nhién, d€ c6 thé ting dung rong hon vao nganh
dugc my phdm cin phai t6i wu cac diéu kién chiét dé
thu dugc cao chiét c6 hoat tinh t6t nhét.

560



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé, 3(4):558-568

Bang 1: Cac gia tri ctia thong s6 can khao sat

Nong dd con (%) Nhiét do (°C) Ti 1é rdn/long (g/mL) Thoi gian (phut)
(X1) (X2) (X3) (X4)
0 30 1:5 15
30 40 1:10 30
60 60 1:15 90
100 80 1:20 120
Bang 2: Két qua so bd héa thuc vat
Hop chit polyphenol flavonoid alkaloid
Két qua dinh tinh ++ + +

Ghi chil: ++ ¢6 mdt hoat chdt véi ham lugng cao
+ ¢6 mdt hoat chdt

Su anh hudng chia cac yéu té dén hoat tinh
uc ché enzyme tyrosinase ciia cao chiét

Su anh hudng ctia cic yéu t6 trich ly dén kha ning
tc ché enzyme tyrosinase clia cao chiét dugc thé hién
trong Hinh 3.

Hinh 3a cho th4y kha nang tic ché enzyme t6t nhit &
nodng do ethanol 14 60%. Con la dung méi c6 do phéan
cuc trung binh nén 6 ndng d) con nay sé chiét dugc
cac hgp chit c6 do phén cuc trung binh nhu cac hgp
chét thuoc nhom polyphenol, flavonoid,... 17 ¢4 kha
ning tc ché enzyme tyrosinase manh '#-22. Nhiéu
nghién ctiu khéc ciing nhén dugc két qua tuong tu
v6i nong do ethanol t6t nhét nim & khoing nay?>24.
Mit khdc, méu cao dugc chiét bang nuéc khong thé
hién hoat tinh tic ché enzyme tyrosinase. Diéu nay c6
thé giai thich nhu sau, nudc la dung méi cé d6 phan
cuic cao (chi s6 phén cuc 9,0) chiét dugc nhiing hgp
chét c6 do phan cuc cao chi yéu la cac chit mau thuc
vat nhu chlorophyl, glycoside, gom, nhdy, cic mudi
v6 c6'7, cac hgp chét nay chua dugc ghi nhan vé kha
nédng tic ché enzyme tyrisunase.

Khi ting nhiét d9, kha nang khuéch tan cta cac chit
vio dung moi ting?® nén qua trinh chiét dién ra
nhanh hon. D6 thi 6 Hinh 3b cho théy kha néng tic
ché enzyme, thé hién qua gid tri ICs, ting khi ting
nhiét do tir 30 °Clén 60 °C va dat gia tri ICsq thap nhét
(60,44 mg/mL) & 60 °C, sau d6 hoat tinh giam dan khi
tiép tuc tang nhiét d6 do sy phan huy ctia cac chat kém
bén véinhiét do. O nhiét do 30°C qua trinh chiét dién
ra chdm do & nhiét d¢ thdp kha nang khuéch tan ctia
dung méi vao cic té bao thuc vat giam 24,

Su anh hudng cta ti 1¢ rdn/long dén hoat tinh tic ché
enzyme cua cao chiét dugc thé hién & Hinh 3c. Co sy
chénh léch o rét gita céc ti 1é khac nhau, hoat tinh
tc ché tyrosinase ting khi gidm ti 1¢ rin/long ti 1:5
xudng 1:10 va dat gia tri tic ché tyrosinase t6t nhat &
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ty 1& nay. Tiép tuc gidm ti 1é ran/long hoat tinh cta
cao chiét gidm dan. Diéu nay dugc gidi thich nhu sau,
véi ti 1é 1:5 lugng dung moi qua it khong thé chiét
dugc nhiéu hoat chit. Ngugc lai, viéc stt dung lugng
du dung moi sé lam ting thé tich dich chiét, thoi gian
gia nhiét lau din dén mot s6 chit bi bién tinh. Nhu
vay, 1:10 1a ti 1é rdn/long phu hop dé€ dat dugc két qua
toi uu.

Thoi gian chiét 1a yéu t6 ciing co tac dong dang ké
dén viéc chiét xudt cac hgp chit sinh hoc trong dugc
liéu?®, Két qua & Hinh 3d cho théy ting thsi gian
chiét trong khodng 15 dén 120 phut hoat tinh tic ché
enzyme gidm dan. Tai thoi gian chiét 15 phut thu
dugc cao ¢ hoat tinh tic ché tyrosinase t6t nhit. Hoat
tinh cta cao chiét khi thuc hién trong thdi gian 120
phut la thip nhét do thai gian chiét qud dai trong dich
chiét c6 nhiéu tap chdt va cac hoat chdt bi phan huy
theo thoi gian?°.

Nhu vay, ti két qua khao sat thuc nghiém diéu kié
chiét phut hgp nhat dugc lya chon nhu sau: néng do
ethanol 1a 60%, nhiét d6 60 °C, thoi gian chiét 15 phut
v6i ti 1 ran/long 1a 1:10 g/mL. O diéu kién nay, cao
chiét c6 hoat tinh tic ché enzyme tyrosinase cao nhit
v6i ICsp= 56,69 pg/mL. Do d6, diéu kién nay dugc
chon lam diém & tdm cho thi nghiém dép ting bé mit
(RSM).

Két qua quy hoach thuc nghiém

Tu két qua tc ché enzyme tyrosinase ctia 36 thi
nghiém quy hoach cho thdy cac thi nghiém & tam (tu
thi nhiém s6 25 dén thi nghiém s6 36) thé hién hoat
tinh t6t nhat (ICsp= 56,59 + 56,76 ug/mL), chi kém
hon kojic acid khoang 5 lan va c6 sy ldp lai gitia cac
thi nghiém & tdm. Cac thi nghiém vung bién khéo sat
6 gid tri ICs( tuong déi cao, trong d6 thi nghiém s6
11 ¢6 kha néng tic ché enzyme tyrosinase thdp nhat
(IC50= 112,88 ug/mL)
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Bang 3: Bang quy hoach thuc nghiém
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-1 (50)
1(70)
-1 (50)
1 (70)
-1 (50)
1(70)
-1 (50)
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-1 (50)
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-1 (50)
1 (70)
-1 (50)
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0 (60)
0 (60)
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-1 (70)
-1 (70)
1 (50)
1 (50)
-1 (70)
-1 (70)
1 (50)
1(50)
-1 (70)
-1 (70)
1 (50)
1 (50)
-1 (70)
-1 (70)
1 (50)
1 (50)
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0 (60)
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0 (60)
0 (60)
0 (60)
0 (60)
0 (60)
0 (60)
0 (60)
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0 (60)
0 (60)
0 (60)
0 (60)
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Diéu kién khao sat

Nhiét d6 (°C)  Ti lé rdn/long

(g/mL)
-1 (1:5)
-1 (1:5)
-1 (1:5)
-1 (1:5)
1(1:15)
1(1:15)
1(1:15)
1(1:15)
-1 (1:5)
-1 (1:5)
-1 (1:5)
-1 (1:5)
1(1:15)
1(1:15)
1(1:15)
1(1:15)
0 (1:10)
0 (1:10)
0 (1:10)
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2(1:1)
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0 (1:10)
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0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)
0 (1:10)

Thoi

(phut)
-1(10)
-1(10)
-1(10)
-1(10)
-1(10)
-1(10)
-1(10)
-1 (10)
1(20)
1(20)
1(20)
1(20)
1(20)
1(20)
1(20)
1(20)
0 (15)
0 (15)
0(15)
0 (15)
0 (15)
0(15)
-2(5)

2(25)
0 (15)
0 (15)
0 (15)
0 (15)
0 (15)
0(15)
0 (15)
0 (15)
0(15)
0 (15)
0(15)
0 (15)
0 (15)
0 (15)
0 (15)
0 (15)
0(15)
0 (15)
0 (15)
0(15)
0 (15)
0(15)
0(15)

gian

ICso
(ug/mL)
68,35
66,42
73,79
72,42
76,80
104,56
85,12
104,62
99,90
72,96
112,88
75,83
76,15
71,79
73,30
69,36
88,63
82,67
70,56
71,23
85,35
96,23
73,88
74,46
56,65
56,63
56,65
56,64
56,65
56,66
56,59
56,59
56,76
56,70
56,59
56,59
56,63
56,65
56,64
56,65
56,66
56,59
56,59
56,76
56,70
56,59
56,66

Continued on next page
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Table 3 continued

32 0 (60) 0 (60) 0 (1:10) 0(15) 56,59
33 0 (60) 0 (60) 0 (1:10) 0(15) 56,59
34 0 (60) 0 (60) 0 (1:10) 0 (15) 56,76
35 0 (60) 0 (60) 0 (1:10) 0(15) 56,70
36 0 (60) 0 (60) 0 (1:10) 0(15) 56,60
ICs5p (ng/mL) ICsy (pg/mL)
200 150 i
5 5 2
150 _g 127,99 100
. A 5 )
100 bt i 64.86 gp4g 0592
g ' 50
- =)
30 g I 10,17 I 10,17
0 0
0 30 . 60 . 100 A XKojic 30 40 60 80 A Kojic
(a) Nong do con (%) (b) Nhiét do (°C)
IC;, (ng/mL) 2 /
Koo (he 09,17 l?i(]:)n (ng/mL)
100 92,27 ' 100 92,87
80 7.5
60,44 80 5669 59,66 67,59
60 60
40 40
20 10,17 20 10,17
0 0 -
1:5 1:10 1:15 1:20 AKojic 15 30 90 120 AKojic

(c) Ti & ran/long (g/mL)

(d) Thei gian (phat)

Hinh 3: Su anh hudng clia cac yéu t6 dén kha nang tc ché enzyme tyrosinase clia cac mau cao chiét: a) ndbng do
con, b) nhiét do, ) ty lé ran/ldng, d) thai gian chiét.
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1C50 (ppm)

1650 (ppim)

1C50 (ppm)

1€50 fppm)

-
27>
2635070,
LRI 7ALT7
—':'::'z;’z,"llp’ “ad
"0?':"01"1"""';”
ST 7

1oU PPy

IC50 (ppm)

B: Nhiét DS (oC)

Ti 16 rin/long 1:15 g/mL

Hinh 4: Bé mat dap ung clia quy hoach tai thai gian
chiét 10 phut.

Ti 18 rAn/léng 1:15 g/mL

Két qua quy hoach thuc nghiém (Hinh 4 va Hinh 5)
cho thdy cd 4 yéu t6 déu c¢6 anh hudng dén kha nang
tc ché enzyme tyrosinase, phu hgp véi xu hudng
chung khi chiét xudt cac hgp chat ty nhién tu thuc
vat?’. D& thiy rd hon mtic d6 anh hudng d6 cin xem
xét phuong trinh hoi quy dugc xay dung dua trén cc
s6 liéu c6 dugc tii quy hoach thiyc nghiém véi ham
muc tiéu la kha nang tic ché enzyme tyrosinase (muc
3.3).

Hinh 5: Bé mat dap Uing clia quy hoach tai thoi gian
chiét 20 phut.
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Két qua phan tich

Béng viéc xu ly céc s6 liéu thuc nghiém, danh gid su
tuong thich gitta mé hinh hoéa va thuc nghiém. Sy
danh gid dya trén két qua ctia hé s6 xac dinh, hé s6 R2
ctia md hinh va két qua phan tich phuong sai. Cac két
qua th€hién 6 Bang 4 dugc xudt ti phan mém Design
Expert 11.0.4.

Két qua phan tich phuong sai (Bang 4) cho théy c6 su
tuong quan chdt ché gitia mé hinh va thuc nghiém do
hé s6 R2 ¢ gid tri 0,9907, nghia 1a c6 99,07% s6 liéu
thuc nghiém tuong thich véi s6 liéu dugc du doan
theo mo hinh. Poéng thoi, sai s6 gitia két qua thuc
nghiém va két qua theo mo hinh la (C.V. %) 14 2,7%
ciing thé hién tinh dung dén ctia m hinh. Gia tri R?
du doén (Predicted R?) 1 0,9467 pht hgp véi gia tri
R? hiéu chinh (Adjusted R?) 13 0,9846 do sy sai léch
ndm trong khoang cho phép (sai léch it hon 0,2 don
vi) 28, Thém vao d6, d6 chinh xac phit hop (Adeq pre-
cision) dung d€ do tin hiéu nhiéu cé gid tri 1a 40,707
16n hon 4, nghia 1a c6 day du tin hiéu c6 thé do va
véi gid tri ndy mo hinh ¢6 thé dugc st dung d€ dinh
huéng khong gian thiét ké.

Tu két qué xudt tii phdn mém Design Expert 11.0.4,
phuong trinh hdi quy dugc viét day du dang bién ma
nhu sau:

Y = 56,6403 - 1,67683X + 1,32137X; + 1,70354X3
- 1,08669X1Xs + 664X X3 - 7,26612X X4 -
1,51125X,X5 - 10,0666X3Xs + 7,44171X;2 +
3,75327X52 + 8,72758X32 + 4,57321X42

Theo bang phan tich héi quy (Bang 5) gia tri P nho
hon 0,05 chiing té su tic dong cha cac yéu td nay
dén kha néang tic ch€ hoat tinh ctia enzyme tyrosinase.
Ngoai ra, phuong trinh héi quy ¢6 sy xuét hién ctia ca
4 bién X, Xy, X3, X4 l4n lugt 1a ndng do con, nhiét
do, ti 1é 1ong/ran, thoi gian chiét. Diéu nay ching to
cac thong s6 nay c6 anh hudng 16n dén hoat tinh tc
ché enzyme tyrosinase. Trong phuong trinh hoi quy
con xudt hién nhiéu hé s6 tuong tac doi cho thay sy
tuong tac gitta hai trong 4 nhan t6 bat ki ¢é su anh
huéng manh dén hoat tinh tic ché enzyme tyrosinase.
Céc bién X, X3, X1 X4, X3Xu, X12, Xo2, X32, X42 6
gid tri p rit nho, cho thdy chung cé tic dong rit 16n
dén hoat tinh tic ché enzyme tyrosinase. Su thiéu phu
hop (lack of fit) la 0,2546, 16n hon gia tri P,,4,,,=0,05,
do d6 mo6 hinh dugc du dodn cé do tuong thich cao
v6i thuc nghiém. Ngoai ra, hé s6 cta céc bién binh
phuong la s6 duong do véy d6 thi ham s6 ctia phuong
trinh hoi quy sé la mét mat cong 16m c6 gia tri cuc
ti€u ndm l4n can gia tri 56,6403 pg/mL.

Tu nhiing dit kién dugc dua ra va thuit todn phan
tich t6i uu ciia phan mém Design Expert 11.0.4, diéu
kién trich ly t6i uu dugc xac dinh la néng d¢ ethanol
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63%, nhiét do chiét 56,5 °C, ti 1é ran/long 1a 1:8,18
g/mL va thoi gian chiét la 13,96 phut cho hoat tinh tic
ché enzyme tyrosinase dat gia tri t6i uu (ICsg = 56,39
ug/mL). D€ kiém chiing su tuong thich gitia m6 hinh
va thuc nghiém tién hanh thuyc nghiém & diéu kién
chiét gytuong ting va so sinh két qua v6i md hinh. Két
qua trung binh sau 3 Ian thi nghiém (Béng 6) cho thdy
6 sy tuong dong gitia md hinh va thuc nghiém véi sai
s6 rdt nho, trong khoang 0,22- 0,34% (xem Béng 6).

KET LUAN

Qua thi nghiém khao sit so b cho thdy 14 nghé 1a
d6i tugng c6 kha ndng tic ché enzyme tyrosinase tiém
nang voi gid tri ICs9=127,99 mg/mL. Nham thu dugc
cao chiét c6 hoat tinh tic ché enzyme tyrosinase cao
nhét d€ Gng dung vao nganh dugc my phdm, nhom
nghién ctu da t6i uu hda qui trinh trich ly 14 nghé
béng phuong phap bé mit dép tGng. Tu dd, xac dinh
dugc diéu kién t8i vu trich ly 14 nghé trong moé hinh
hoéa nhu sau: st dung ethanol cé nong d6 1a 63% va
tién hanh chiét xudt tai nhiét 4o 56,5 °C trong 13,98
phat véi ti 1é ran/long 1:8,18 g/mL. Kiém chiing bing
thuc nghiém, tai diéu kién trich ly t6i uu nay mau
cao nghé ¢6 gia tri IC5 t6t nhét (56,39 mg/mL), cao
hon 2,5 1an so véi diéu kién trich ly so bo ban dau
(IC50p=127,99 mg/mL). Két qua nghién ctiu cho thay
phuong phap bé mit dép tng la cong cu hiiu hiéu
trong viéc t6i uu héa thuc nghiém va du doén hoat
tinh ctia cao chiét véi do tuong thich cao véi s6 liéu
thuc ngiém. Diéu nay giup dinh hudng chinh xac ké
hoach thuc nghiém va cho phép rut ngan thsi gian
thuc nghiém. Két qua nghién ctiu da gép phan khang
dinh kha ning ting dung ctia cao chiét nghé nham tao
ra san phdm lam tring da va chita cdc bénh ly sic t6
da, nhiing xu hudng phat trién nganh dugc my phim
ngay nay.

LOICAM ON

Nghién ctiu dugc tai trg bdi Pai hoc Qudc Gia Thanh
phé H6 Chi Minh (PHQG-HCM) trong khuon khé
Dé tai ma s6 C2020-20-36. Chung tdi xin cam on
Trudng Dai hoc Bach Khoa, PHQG-HCM da hd trg
thoi gian, phuong tién va co sd vt chit cho nghién
ctiu nay.

XUNG POT LO1iCH

Nhoém tac gia xin cam doan rang khong c6 bat ky xung
dot lgi ich nao trong cong bd bai bao.

PONG GOP CUA CACTACGIA

Ha Cdm Anh tham gia vao viéc dua ra y tudng va ké
hoach nghién cttu va dong gop gidi thich di liéu va
kiém tra lai bai viét
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Bang 4: Bang phan tich phuong sai

Std. Dev. 3,95 R? 0,9907

Mean 145,94 Adjusted R? 0,9846

CV. % 2,70 Predicted R? 0,9467

Lack of fit 0,2546

Adeq Precision 40,7067
Bang 5: Bang phan tich hé sé héi quy tuong quan

Yéu t6 Hé s6 P (P < 0,05) Poun = 0,05

Hing s6 56,6403

X, -1,67683 0,0004 Nhan

X2 1,32137 0,0036 Nhén

X3 1,70354 0,0004 Nhén

X4 0,052375 0,8978 Loai

X1 X2 -1,08669 0,0389 Nhan

X1X3 6,64 < 0,0001 Nhén

X X4 -7,26612 < 0,0001 Nhan

X,X3 -1,51125 0,0059 Nhan

Xo X4 -0,57888 0,2536 Loai

XaX4 -10,0666 < 0,0001 Nhan

X2 7,44171 <0,0001 Nhan

X5 3,75327 < 0,0001 Nhén

X3 8,72758 < 0,0001 Nhén

X2 4,57321 < 0,0001 Nhén
Bang 6: Thuc nghiém kiém tra diém téi uu

No6ng do con (%) 63

Nhiét do (°C) 59

Ti 1é rén /long (g/mL) 1:8

Thoi gian (phut) 14

IC50 m6 hinh (pg/mL) 56,39

IC50 £ S.D (ug/mL) Sai s6 so v6i mo hinh(%)

56,45 £ 0,75 0,25

56,50 £ 1,2 0,34

56,44 + 0,5 0,22

Trung binh

56,46 £ 0,82 0,27
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Vii Thi Ai Xuan tham thuc hién thi nghiém va viét ban
thao.
Lé Minh Tén tham gia vao viéc thuc hién thi nghiém.
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ABSTRACT

In these recent years, natural compound industry has been more and more attractive many inter-
ested. Although Persicaria pulchra (Bl,) Sojak has been applied in Eastern medicine for long time,
it has not researched deeply the chemical compounds and biological activities. In the experience,
the presence of the polyphenal, flavonoid and alkaloid compounds with the value ICsg = 127,99
ug/mL proved that this plant owns potential anti-tyrosinase activity. To expand its using in the
pharmaceutical and cosmetics industries, optimize the extraction conditions for tyrosinase inhibi-
tion from Persicaria pulchra (Bl.) Sojak leaves using response surface methodology (RSM). The effect
of the factors including ethanol concentration, temperature, solid/liquid ratio and extraction time
on extraction of tyrosinase enzyme inhibitor from the Persicaria pulchra (Bl.) Sojak leaves was investi-
gated by experimental and Response Surface Methodology (RSM) methods. Results demonstrated
that the mathematical modeling are compatible with experimental data and all four factors exhibit
significant effect on tyrosinase inhibition activity of the extract (p<0,05). The optimal extraction
conditions conjectured by the mathematical modeling as the content of solvent of 63% ethanol,
the extraction temperature of 56.5 °C, the solid / liquid ratio 1: 8.18 g/mL, and the extraction time
of 13.96 minutes. Under these conditions, the extract indicated that the best tyrosinase inhibition
value of the extract for ICsg was 56,39 pg/mL, 2.5 times lower than the preliminary experiment
value (127,99 ug/mL). Additionally, the experiment results of tyrosinase inhibition activity of opti-
mal extraction showed that the results exported from mathematical modeling was equivalent with
them.
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	Kết quả phân tích

	KẾT LUẬN
	LỜI CẢM ƠN
	XUNG ĐỘT LỢI ÍCH
	ĐÓNG GÓP CỦA CÁC TÁC GIẢ
	References




