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(57) Sang ché dé cap dén hop chat axit phenolic ¢6 hoat tinh lam trang va chdng oxy hoa
va mo ta viéc su dung hop chét nay. Hop chat theo sang ché ¢o cong thire 1 duge mo ta
trong ban mo ta, chat dong phan cua né hodc mudi cia né. Hop chat theo sang ché c6 hoat
tinh 1am tring da dé tc ché tyrosinaza, do d6 thich hop dé sir dung trong duoc pham hodc
san pham my pham lam trang da. Ngoai ra, hop, chat theo sang ché thich hop dé phong
ngira hodc diéu tri chimg bat thuong hoic bénh vé da do sy oxy héa gy ra nhu chimg ldo
hoa da do n6 c6 hoat tinh chdng oxy héa.
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Linh vue ky thuit dwoc dé cap
Séng ché dé cap dén ché phdm m§ phidm chira axit phenolic c¢6 hoat tinh

lam trang va chong oxy héa va mo ta viéc st dung nd.

Tinh trang k§ thuit ciia sing ché

Phu nit mudn c6 lan da tring va sdng nhu bach ngoc v cho ring lan da
tréng va sang 1a mot tiéu chuin quan trong cta séc dep. Do do, cac chit lam tréng
dé diéu tri chimg nhidm séic t6 da bat thudong va dép tmg nhu cu lam dep dang
dugc tich cuc phat trién.

Mau da nguoi dugce x4c dinh boi lugng melanin, caroten, va hemoglobin.
Cu thé, melanin c6 anh hudng 16n nhat &én mau da. Do d6, viéc kiém soat qua
trinh tao melanin duoc coi la nhiém vu quan trong nhat dé phét trién c4c chit lam
tréng.

Melanin 14 polyme phenolic & dang 14 phic chit ctia sic t6 sim mau va
protein. Melanin dugc tao ra tir tyrosin thong qua céc qué trinh phtrc tap nho tac
dung ctia tyrosinaza c6 mit trong t& bao hic t& va 1 chét rat quan trong va cin
thiét dé bao vé t& bao da chdng lai thwong tén do tia tir ngoai (ultra-violet: UV)
gdy ra do chét niy c6 chirc ning can 4nh sang tir ngoai.

Melanin dugc tao ra qua mtc khi da phan tng cac kich thich bén ngoai,
vi du, 4nh sang tir ngoai, 6 nhiém mdi trudng hoic tinh trang cing thing. Luong
melanin du khong dugc giai phéng khoi da ma lai duoc van chuyén dén té bao
stmg va tich tu & bidu bi, gdy ra cic vin dé nghiém trong vé thAm my, nhu vét
bét, tan nhang, va vét ddi mdi & ngudi cao tudi. Lugng melanin du thic diy quéa
trinh 130 héa da va thdm chi con din dén bénh ung thu da.

Qua trinh tao melanin chii yéu dugc kiém soét boi hai phuong phap duge
biét 15 trong linh vuc: phuong phap tiy tring dé khir melanin; va phuong phép
trc ché hoat tinh cta tyrosinaza, mot enzym tao melanin. D3 biét dén viéc

tocopherol va vitamin duoc sit dung dé khir melanin. Cac chat lam tréng sir dung
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tocopherol hodc vitamin dugc biét 13 c6 tic dung khong dang ké dén viéc téy
trang da. Do d6, cac chét wc ché ¢ kha ning trc ché hoat tinh cua tyrosinaza dé
kim hdm qua trinh tao melanin dang thu hut dugc sy quan tam.

Céc chét c6 kha ning tc ché hoat tinh cla tyrosinaza, nhu axit kojic va
arbutin, hydroquinon, vitamin C (axit L-ascorbic) va din xuit cta no, va nhiéu
chét chiét thuc vat khac nhau da duoc st dung lam céc thanh phén lam tréng
trong linh vuc my phidm. Tuy nhién, cic thanh phan lam tring ndy c6 khuynh
huéng bi phan hiy va bién mau do ching c6 tinh dn dinh kém trong hé théng ké
don, sinh mui la, tao ra hiéu qua va tic dung khong rd rang & mirc d9 sinh hoc, va
gdy ra cic van dé vé d6 dn dinh, khién cho viéc sir dung chiing bi han ché. Axit
kojic tao chelat v6i ion déng cd mdt & vi tri hoat tinh cda tyrosinaza dé e ché
hoat tinh ctia enzym nay nhung lai gay ra céc vin dé& vé d6 6n dinh khi duogc tao
hén hop trong cac san phdm m§ phdm. Vitamin C va cac din xuét ctia n d& bi
oxy hoéa. Do su khéng 6n dinh, khoé str dung vitamin C va cac din xuit ctia né
1am nguyén lidu thd cho cac san phim m§ phim. Hydroquinon rat hitu hiéu trong
viéc 1am tring da nhung c6 tinh kich (mg cao v6i da &én muc gay di ing, c6 tinh
doc dbi véi té bao hic t, va c6 tinh tiy tring vinh vién. Trong nhitng nim gn
day, hydroquinon da duoc liét ké 1a chit gdy ung thu nén viéc st dung chit nay
d3 bi cAm. Hién nay, hiu hét cic qudc gia trén thé gidi chi chdp nhan
hydroquinon véi ndng d6 gi6i han. Arbutin 14 hydroquinon duge glucoyl héa va
dwoc cho 13 c6 chirc ning kim ham su tdng hop melanin ma khong gy doc cho
ngudi, nhung van con phai dénh gia vé mirc d thich hop vi arbutin c6 khuynh
huéng bi phan hity mét phin boi cac enzym trén da. Do d6, vAn c6 nhu ciu birc
thiét trong viéc phat trién chit 1am tréng thay thé ma c6 hiéu qua dugc cai thién
ngay ca khi dwoc sir dung véi lwong nho va an toan ma hédu nhu khong gay ra cac
tac dung phu.

Su pha v& hé théng bao vé chét oxy héa bang enzym va khong bang
enzym cua da boi oxy hoat tinh giy ton hai cho cac thanh phin clia té bao nhu
protein, lipit, va ADN (Kor. J. Biotechnol. Bioeng. 2005, 20(1), 40~45). Su t6n

hai d6i v6i cac thanh phin t& bao nhu vy cho thdy ty 1& méc cac bénh lién quan
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dén su oxy hoa, nghia 1a chimg 130 héa da, chting nhin da, va ching nhiém sic
t6.

Viéc khir cac loai oxy hoat tinh ¢ phong ngira ching 150 héa t& bao do
su oxy hoa giy ra la chiic ning quan trong nhat ctia hoat tinh chéng oxy héa. Kha
ning khir cac loai oxy hoat tinh ctia mot chét c6 hoat tinh chdng oxy héa cé thé
lién quan dén kha ning bao vé da ctia chit nay. Melanin dugc tdng hop trong té
bao héc t& dugc tim thay trong 16p nén cua bidu bi. Cac chét trung gian gdy viém
dugc sinh ra béi céc loai oxy hoat tinh dugc biét 1a gdy ra va kich thich qua trinh
tao melanin trong t& bao hic 6. Cac chit chéng oxy hoa khong cé tac dung lam
trang truc tiép nhung c6 thé lién quan dén cac tac dung wc ché ddi véi chimg
nhiém séc td.

Véi quan diém nay, cic chit chéng oxy héa c6 kha ning phan tmg véi
cac gbc tu do duoge sir dung v6i muc dich phong ngira thuong tén t& bao do su
oxy hoéa gy ra boi cac gbc tu do. Cac chit chdng oxy héa téng hop, nhu
hydroxyanisol dugc butyl héa (BHA), hydroxytoluen dugc butyl héa (BHT),
propyl galat (PG), va butyl bac ba hydroquinon (TBHQ), dugc st dung chi yéu
trong thuc phdm va dugc phdm. Tuy nhién, cic chit chéng oxy héa nay dugc biét
1a gy ra chtmg phi dai gan hodc lién quan dén qua trinh sinh bénh ung thu khi
dugc st dung & liéu cao cho dong vat thi nghiém. Cu thé, hydroxytoluen dugc
butyl héa duoc biét 1a 1am ting hoat tinh enzym vi thé trong gan ctia dong vAt thi
nghiém dua trén nhiéu két qua thi nghiém nhung d6 an toan ctia cic chét chéng
oxy hoa phenolic tdng hop nay van dang bj tranh cii, két qua 14 lugng céc chat
nay duoc kiém soat vé mit phap 1y (Brannen AL, J. Amer. Oil Chem. Soc., 52,
pp 59-63, 1975; Ito N va cac d@)ng tac gia, J. Natl. Cancer Inst., 70, p343, 1983;
Chan KM va cac ddng tac gia, J. Food. Sci., 58, pp 1-4, 1993). Trong c4c hoan
canh nay, nhiéu nghién ctru da duogc thuc hién véi su ky vong 16n vé viée phat
trién cac chit chéng oxy héa tu nhién c6 ngudn gdc thuc vat an toan va kinh té
ma c6 tac dung chéng oxy héa tét (Larson RA, Phytochemistry, 27, pp 969-978,
1988). Cung v&i su nghién ciru sdu rong gan day vé cac chat trong tu nhién, cic

chét trao ddi chit thir cip c6 mit trong cac ngudn tu nhién di tré thanh mébi quan
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tam 16n vé cdc chit co hoat tinh sinh hoc. Cu thé, su nghién ctru v& cac chét
chdng oxy hoa vin dang dugc tich cuc thuc hién. Tocopherol, flavonoit, gosypol,
sesamol, oryzanol, va vitamin C hién duoc biét 1a cic chit chéng oxy hoa tu
nhién (Huson B va cac ddng tac gia, Food Chem., 19, pp 537-541, 1987; Frankel,
E.N. Food Chem., 57, p51, 1996; Giese J, Food Technol., 5, pp 73-81, 1996;
Pszcczola DE, Food Tech., 55, pp 51-59, 2001). Tocopherol va axit L-ascorbic
dugc uu tién st dung lam cac chét chéng oxy hoa tu nhién so vdi cac chét khac.
Tocopherol ¢6 tinh an toan cao nhung kha nang ngén ngira s oxy hoéa cua hgp
chét nay lai kém khi dugc st dung mot minh va gid thanh cta chét ndy lai cao
(Halliwell B va cac dong tac gia, FASEB J., 2, pp 2867-2870, 1988).

Do d6, vin c6 nhu ciu phét trién chit chdng oxy hoa thay thé ma c6 thé
phong ngira tinh trang va bénh, bao gdm ching 1do héa, do thuong tén do oxy

héa gay ra.

Ban chit ky thuat cia sing ché
Vén dé k¥ thuat can duoc giai quyét

Sang ché da dwoc thuc hién véi nd luc giai quyét cic vén d trong linh
vuc k¥ thuat da biét va muc dich cua sang ché 1a @& xuét hop chit méi c¢6 hoat
tinh 1am tring da.

Muc dich khéc cta sang ché 13 d& xuit hop chit méi c6 hoat tinh chéng
oxy hoa.
Céch thuc giai quyét van dé

Theo mot khia canh, sang ché d& xuét hop chét c6 cong thirc 1:

[Cong thirc 1]

ReO /COOR2
X—-[—Y—]—CH
"

HO

OR,
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trong do6, n béng 0 hodc 1, X 1a NH hodc S, Y la C;-C; alkyl, R; 1a C;-
Cshydroxyalkyl, C;-Cghydroxyaryl, C,-Cghydroxyalkylaryl, nhém amino hoic
nhom amit, R, 14 H hodc C;-Cs alkyl, va timg nhém R; 1a H hodc metyl, chét
ddng phan ciia n6 hoic mubi ctia no.

Theo khia canh khéc, sang ché dé xuit hop chét c6 cong thirc 2:

[Cong thirc 2]

0 Ry
Rs0 )\
NH COOR,
HO
OR;

trong d6 R, 1a H hoac C,-C; alkyl, timg nhém R; 14 H hodc metyl, va Ry
1a benzyl, hydroxymetyl hoc hydroxyetyl, chit ddng phan ctia né hoic mubi cua
no.

Theo mot khia canh khéc nita, sang ché d& xuat hop chat ¢ cong thirc 3:

[Cong thirc 3]

0
Rs0 COOR,
s/\(
Rs
HO
OR,

trong do R, 14 H hodc C;-C; alkyl, tirng nhom Rj3 12 H hodc metyl, va R;
12 nhém amino hodc nhém C;-C; amit, chat d@)ng phan cta n6 hodc mudi cua né.

Theo khia canh khéc nita, sang ché dé xuit (S)-etyl-3-phenyl-2-(3,4,5-
trihydroxybenzamido)propanoat, (R)-etyl-2-amino-3-(4-hydroxy-3,5-
dimetoxybenzoylthio)propanoat, (R)-metyl-2-axetoamido-3-(4-hydroxy-3,5-
dimetoxybenzoylthio)propanoat, (S)-metyl-3-hydroxy-2-(4-hydroxy-3,5-
dimetoxybenzoylthio)propanoat, (2S,3R)-metyl-3-hydroxy-2-(4-hydroxy-3,5-
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dimetoxybenzoylthio)butanoat, chit ddng phéan ctia né hoic mudi ciia né.

Theo khia canh khac nita, sang ché dé xuit ché phdm lam tring da bao
gbm chét bét ky trong sd cac hop chit dwoc mé ta & ddy, chit ddng phan cia nd
hodc mudi ciia né 1am hoat chét.

Theo khia canh khéc nita, sang ché d& xuat ché phim chéng oxy hoa dé
phong ngilra hoic diéu tri chimg bt thudong hodc bénh vé da do sy oxy héa giy
ra, ché phdm nay bao gdm chét bit ky trong sb cac hop chit dugc mé ta & day,
chat ddng phan ctia n6 hozc mudi ctia n6 1am hoat chit.

Chimg bat thuong hozc bénh vé da do su oxy hoéa giy ra duoc chon tir
chiing 140 hoa da, chimg nhin da, chting nhiém sic t6 da, va t6 hop cta ching.

Theo khia canh khéc nita, sang ché dé xudt ché pham m§ phdm bao gébm
chat bat ky trong sb cic hop chat dugc mé ta & ddy, chat ddng phan clia né hosc
mudi ctia n6 véi lwong nim trong khoang tir 0,01 dén 10% trong luong.

Hiéu qua clia sang ché

Céc hop chit theo sang ché c6 hoat tinh lam tring da bing cach trc ché
tyrosinaza va qua trinh tao melanin, do d6 thich hop dé sir dung trong dugc phim
va thanh phin m§ phdm d& lam tring da. Ngoai ra, cac hop chét theo sang ché
thich hop dé phong ngira hodc didu tri ching bat thuong hoic cac bénh vé da do

su oxy héa gdy ra nhu ching 150 hoéa da do chiing c6 hoat tinh chéng oxy héa.

M5 ta vin tit cic hinh vé

Fig.1 thé hién tac dung chdng oxy héa cta hop chat duoc diéu ché trong
cac vidu 1-5.

Fig.2 thé hién tac dung e ché ctia hop chét dugc diéu ché trong cac vi du
1-5 d6i v6i hoat tinh tyrosinaza.

Fig.3 thé hién tac dung trc ché ciia hop chit dugc diéu ché trong céc vi du

1-5 d6i v6i qua trinh tao melanin.

M5 ta chi tiét sang ché

Séng ché gid day s& duge mo ta chi tiét.
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Séng ché @& xuét hop chat c6 cong thuc 1:
[Cong thue 1]

s X+YtCT/

HO

OR3

trong dé n béng 0 hodc 1, X 1a NH hodc S, Y 1a C;-C,alkyl, R; 1a C;-
Cshydroxyalkyl, C;-Cghydroxyaryl, C,-Cghydroxyalkylaryl, nhém amino hozc
nhém amit, R, 13 H hodc C;-Cs alkyl, va timg nhém R; 1a H hodc metyl, chit
ddng phan ctia n6 hoic mubi ciia no.

Hop chit c6 cong thic 1 13 hop chét din xuét c6 khung chinh coa axit
galic hodc axit syringic nhur axit phenolic ¢ trong tw nhién va duoc diéu ché
bang phan tng gifta axit phenolic ¢6 trong ty nhién véi axit amin. Hop chét c6
cdng thie 1 dugce thiét ké va tdng hop bing cach st dung céc chit trong ty nhién
c6 tinh doc d3 dugc biét r5. Do do, cac co ché duogc ly va ddc chét hoc cta cac
san phdm trao ddi chét hodc san phdm thoai bién cua hop chit din xuit axit
phenolic di duoc biét 13, ddm bao sy an toan cia céc hop chit dan xuat khi st
dung.

Vi vay, t5t hon 12 axit amin duoc chon tir cac axit amin dugc trao ddi chét
hodc sir dung trong co thé ngudi va céc axit amin thiét yéu. Vi du vé céc axit
amin nhu vdy bao gdm alanin, Xystein, axit aspartic, axit glutamic, phenylalanin,
glyxin, histidin, isoleuxin, lysin, leuxin, metionin, asparagin, prolin, glutamin,
arginin, serin, threonin, selenoxystein, valin, tryptophan, va tyrosin. Tt hon, néu
axit amin 13 xystein (bao gdm xystein duoc thé bing nhém axetyl), phenylalanin,
serin hodc threonin vi hop chit nay dé tng hop va c6 hiéu qua/tic dung.

Hop chét c¢6 cong thirc 1 ¢6 thé duge téng hop nhu dugc md ta trong so
d6 phan tmg sau day.

[So db phan tmg]
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Trong so d phan umg, budc 1) 1a budc bao vé nhém hydroxyl bing
nhom axetyl cho phan tmg sau, budc 2) 1a budc hoat hdéa nhom axit carboxylic
ctia gbc axit benzoic, tiép theo 14 phan tng két hop véi axit amin dé téng hop hop
chit amit tuong tmg, va bude 3) 1a bude khir bao vé nhom axetyl thanh nhém
hydroxyl dé tbng hop céc hop chit dAn xuét phenolic mong mudn.

Thuat ngft “axit amin” thuong ding dé chi gdc khong c6 H,O duoc tao ra
bdi hydro ctia nhém amino va OH ctia nhém carboxyl. Nguoc lai, thuat ngit “gbc
axit amin” nhu dugc st dung & day dung dé chi clu truc géc duoc tao din xudt tir
axit amin ma van con lai sau phan ung gitta nhém chirc c¢6 hoat tinh cua axit
amin v6i axit galic hoic axit syringic. CAu triic cia gbc axit amin c6 thé thay dbi
tiy thudc vao loai axit amin. G8c axit amin c6 thé bao gém nhém chirc ¢6 hoat
tinh ctia axit amin vAn con lai ma khéng phan tmg thém. Piéu d6 c6 nghia 13, cdu
tric cua géc axit amin duogc xé4c dinh boi loai axit amin va td hop gém axit amin
va axit galic hodc axit syringic. Cu thé, gbc axit amin c6 thé bao gdm gbc luu
huynh hodc gbc amin tity thudc vao vi tri 4i nhin clia axit amin ma & d6 phan
ung xay ra.

Cu thé, hop chat c6 cong thirc 1, chit ddng phén ctia né hodc mubi ctia né

c6 thé 1a hop chét ¢ cong thirc 2:

[Cong thirc 2]
0 Ry
A
NH COOR,
HO
OR3
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trong d6 R, 1a H hodc C;-C; alkyl, tirng nhém Rz 1a H hodc metyl, va Ry
1a benzyl, hydroxymetyl hogc hydroxyetyl, chit ddng phan cta n6 hoic mudi cia
no.

Theo cach khéc, hop chat c6 cong thirc 1, chit ddng phan ctia n6 hodc

mudi cta no c6 thé 1a hop chat c¢6 cong thirc 3:

[Cong thuc 3]
0
RO COOR,
S /\(
Rs
HO
OR3

trong d6 R, 1a H hodc C;-C; alkyl, tirng nhom Rj 1a H hoac metyl, va Rs
12 nhém amino hoic nhém C;-Cs amit, chit ddng phéan cta nd hoac mudi ctia né.

Cu thé hon, hop chit c6 cong thiic 2 hodc 3, chit ddng phan ctia né hodc
mubi clia noé c6 thé 1a (S)-etyl-3-phenyl-2-(3,4,5-
trihydroxybenzamido)propanoat, (R)-etyl-2-amino-3-(4-hydroxy-3,5-
dimetoxybenzoylthio)propanoat, (R)-metyl-2-axetoamido-3-(4-hydroxy-3,5-
dimetoxybenzoylthio)propanoat, (S)-metyl-3-hydroxy-2-(4-hydroxy-3,5-
dimetoxybenzoylthio)propanoat hodc (2S,3R)-metyl-3-hydroxy-2-(4-hydroxy-
3,5-dimetoxybenzoylthio)butanoat.

Hop chét, chit ddng phan ctia né hoic mudi clia né theo sang ché co thé
duoc sir dung dé 1am tring da do hop chét nay c6 kha ning e ché qua trinh tao
melanin va tyrosinaza. Hop chit, chit ddng phdn cta né hoic mudi ctia n6 theo
sang ché ciing c6 thé duoc st dung dé phong ngira hodc didu tri ching bét
thudng hoic bénh vé da do su oxy hoa giy ra do hop chét nay c6 tic dung chdng
oxy hoa vuot trdi. Ching bit thudong hoic bénh vé& da do su oxy hoa giy ra c6 thé
1a ching 130 héa da, ching nhin da, ching nhiém sic t6 da, bénh viém, bénh
thodi héa & ngudi cao tudi, bénh vay nén hodc bénh eczema, cu thé 1 chimg 130

hoa da, chimg nhin da hodc chimg nhidm séc t5 da.

-10-
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Tt hon, néu hop chét, chit ddng phan cta né hoic mubi clia né theo
sang ché duogc sir dung dé bao ché ché phdm m§ phdm. Hop chat, chit dong phan
ctia n6 hodc mudi cia né theo sing ché ciing c6 thé dwoc sir dung dé bao ché
duoc phém hodc thuc phém chirc ndng d& chim séc stc khoe. Tuy nhién, khong
¢6 gi6i han nao d6i voi viée sir dung hop chét, chit ddng phan ciia n hodc mubi
cua no.

Ché phdm m§ phdm c6 thé duoc bao ché thanh dang bao ché thich hop
bit ky da biét trong linh vuc. Vi du vé cac dang bao ché nhu vay bao gdm, nhung
khong chi gidi han ¢, dung dich, hdn dich, nhii twong, bot nhio, gel, kem, thube
xtec, bot, diu, kem nén dang bot, kem nén dang nhii tuong, kem nén dang sap, va
dung dich phun suong. Cu thé hon, ché phdm m§ phim c6 thé duoc bao ché
thanh kem chéng néng, thudc xtc 1am diu da, thudc xtc lam se da, thube xtrc
dinh dudng, kem dinh dudng, kem xoa bop, tinh chit, kem mét, kem dip, dung
dich phun swong hodc phin. Ché phdm m§ pham c6 th8 bao gdm hop cht, chat
ddng phan cta né hozc mudi clia né véi luong nim trong khoang tir 0,01 dén
10% theo trong luong. Néu hop chét, chit ddng phan ctia né hodc mudi ctia n6 c6
mit vGi luong nho hon 0,01% theo trong luong so véi trong luong ctia ché phim,
tac dung mong mudn c6 thé 1a khong dang ké. Trong khi do, néu hop chét, chét
ddng phén cta né hoic mubi ctia n6 c6 mit voi lugng vugt qua 10% theo trong
lugng so voéi trong lugng cua ché phém, d6 6n dinh cta dang bao ché va do 6n
dinh khi cét giit ctia ché phdm c6 thé trd nén kém di.

Duoc phim c6 thé dugc bao ché thanh dang bao ché dung qua dudng
miéng, nhu thudc bot, thude cdm, vién nén, vién nang, hén dich, nhii twong, sird
hodc thubc khi dung, dang bao ché ding ngoai da, thubc dan, hodc dung dich
tiém vO trung theo phuong phép thdng thuong. Dugc phdm c6 thé con bao gém
chit mang, t4 dugc hoic chét pha lodng thich hop da biét trong linh vuc. Vi du vé
chit mang, t4 dwoc hodc chét pha lodng thich hop dé ding cho duoc phim bao
gém lactoza, dextroza, sucroza, sorbitol, manitol, xylitol, erythritol, maltitol, tinh
bdt, gdm acaxia, alginat, gelatin, canxi phosphat, canxi silicat, xenluloza, metyl -

xenluloza, xenluloza vi tinh thé, polyvinyl pyrolidon, nudc, metyl
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hydroxybenzoat, propyl hydroxybenzoat, bot talc, magie stearat, va dau khoang.

Thuc phém chtc nang dé chim séc stc khoe c6 thé duoc tao ra & dang
bot, cdm, vién nén, vién nang, sird hoac dd uéng. Thuc phdm dé chim séc stc
khée c6 thé duoc sir dung phéi hop véi cac thue phdm hoic phu gia thuc phim
khéc ngoai hop chét theo sang ché & dang hoat chét. Cac thuc pham hoic phu gia
thuc phdm nay c6 thé dugc sir dung mét cach thich hop theo phuong phép chung
da biét trong linh vuc. Luong hoat chét duogc st dung cé thé dugc xac dinh mot
cach thich hop theo muc dich st dung hoat chét nay, vi dy, dé phong ngtra, cham
soc stre khoe hodc diéu tri bénh.

Loai thuc phém cham so6c strc khoe khong bi gidi han cu thé va vi du vé
cac loai nay bao gém thit, xtc xich, banh mi, s6 ¢0 la, keo, thitc dn nhe, banh
quy, pitsa, mi an lién, cac loai mi khéc, keo gdm, cic san phdm sita (bao gdém
kem an), xtip, nude giai khat, tra, dd uéng, d6 uéng ¢6 cdn, va hdn hop vitamin.

Séang ché s& dugc giai thich chi tiét hon ¢6 dwa vao cac vi du sau ddy. Cac
vi du nay chi ¢6 tinh chit minh hoa ma khong duoc du dinh 1a 1am giéi han pham

vi bdo hd cta sadng che.

Vi du thue hién sing ché

Vidu 1l
Piéu ché (S)-etyl-3-phenyl-2-(3,4,5-trihydroxybenzamido)propanoat
Ph
O
HO
N™ “COE

HO
OH

(1) Piéu ché (S)-etyl-3-phenyl-2-(3,4,5-triaxetoxybenzamido)propanoat
Thém axit 3,4,5-triaxetoxybenzoic (3,55 g), diclometan (12 ml) va DMF
(0,1 ml) vao binh c¢6 dung tich 100 ml, va khudy & 5°C. Thém timg giot oxalyl
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clorua (1,7 ml) vao hdn hop. Sau khi khudy hdn hop thu dugc trong 6 gior & nhiét
d6 trong phong, hdn hgp phan tng dugc cd dic hoan toan & ap sudt giam dé tao
ra 3,4,5-triaxetoxybenzoyl clorua.

(S)-phenylalanin etyl este hydroclorua (2,75 g), diclometan (12 ml), va
diisopropyletylamin (6,2 ml) dwoc khudy trong binh c6 dung tich 100 ml & 5°C
va dung dich chura 3,4,5-triaxetoxybenzoyl clorua trong diclometan (10 ml) dugc
thém timg giot. Sau khi khudy hén hop trong 3 gid & nhiét d6 trong phong, hdn
hop phén tmg duoc c¢b dic & p sudt giam. Chat rin thu dugce duge hoa tan trong
etyl axetat (50 ml) va rua bing nude, dung dich natri bicacbonat bdo hoa trong
nuée, va nude mudi bao hoa. Lép hitu co duge 1am kho bing magie sulfat khan
va loc. Dich loc dugc ¢6 ddc ¢ &p sut gidm va tinh ché bﬁng séc ky cot dé tao ra

4,43 g (hiéu suat 78%) san phdm mong muén & dang chét rdn mau tring.

(2) Diéu ché (S)-etyl-3-phenyl-2-(3,4,5-trihydroxybenzamido)propanoat

Hoa tan (S)-etyl-3-phenyl-2-(3,4,5-triaxetoxybenzamido)propanoat (2,83
g) duge diéu ché & budc (1) trong etanol (6 ml) va dung dich axit clohydric 4M
(trong 1,4-dioxan, 10 ml) dwoc thém vao. Hon hop duoc khudy & nhiét d6 trong
phong trong 8 gid, c6 dic & ap suét giam, va tinh ché bing séc ky cot dé tao ra
1,9 g (hidu suit 92%) san phim mong mudn.

'H NMR (400 MHz, CDCl3) 6 1,35 (t, J = 6,8 Hz, 3H), 3,10-3,17 (m,
2H), 4,07-4,13 (m, 2H), 4,90-4,95 (m, 2H), 6,83 (s, 2H), 7,01-7,20 (m, 5H), 7,14
(d, J = 7,2 Hz, 1H), 7,65-7,25 (br, 3H); [a]**’p=-42,97(c = 1, CH;0H); FT-
IR(mAu nguyén chit) 3358,43 cm’, 298334cm™, 1728,87cm”, 1601,59cm™,
1514,81cm™, 1444,42cm’™, 1324,86cm™, 1274,72cm™, 1203,36cm™, 1092,48 cm®
' 1034,62 cm’, 862,99 cm™, 748,25 cm™, 701,96 cm™; MS(ESI): m/z = 346,1
[M+H]"

Vidu2

Diéu ché (R)-etyl-2-amino-3-(4-hydroxy-3,5-

dimetoxybenzoylthio)propanoat
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O

MeO CO,Et
€ S/\]/ 2

HO NH,
OMe

(1) Piéu ché (R)-etyl-2-amino-3-(4-axetoxy-3,5-dimetoxybenzoylthio)propanoat

Thém axit 4-axetoxy-3,5-dimetoxybenzoic (4,8 g), diclometan (20 ml) va
DMF (0,1 ml) vao binh ¢6 dung tich 100 ml, va hdn hop dugc khudy & 5°C.
Thém tirng giot oxalyl clorua (2,4 ml) vao hdn hop. Sau khi khudy hdn hop thu
duoc trong 6 gid & nhiét do trong phong, hdn hop phan tng dugc cd dic hoan
toan & ap suét giam dé tao ra 3.,4,5-triaxetoxybenzoyl clorua.

(R)-N-axetylxystein etyl este (3,6 g), diclometan (20 ml), va
diisopropyletylamin (10 ml) dwgc khudy trong binh c¢6 dung tich 100 ml & 5°C va
dung dich chira 4-axetoxy-3,5-dimetoxybenzoyl clorua trong diclometan (20 ml)
dugc thém timg giot vao. Sau khi khudy hdn hop trong 3 gid & nhiét do trong
phong, dung dich phan mg dugc c6 dac & ap suit giam. Chét rén thu dugc duoc
hoa tan trong etyl axetat (150 ml) va rira bang nudc, dung dich natri bicacbonat
bdo hoa trong nudc, va nuéec mudi bdo hoa. Lép hitu co duoc lam khd bing
magie sulfat khan va loc. Dich loc dugc ¢d dic & ap sut giam va tinh ché bing
sdc ky cot dé tao ra 6,8 g (hiéu sudt 87%) san phim mong muén & dang chét rin

mau trang.

(2) Pidu ché (R)-etyl-2-amino-3-(4-hydroxy-3,5-dimetoxybenzoylthio)propanoat

Hoa tan (R)-etyl-2-amino-3-(4-axetoxy-3,5-
dimetoxybenzoylthio)propanoat (3,0 g) dugc diéu ché & bude (1) trong etanol (7
ml) va hydrazin hydrat (0,8 ml) dugc thém vao. Sau khi khudy hdn hop trong 4
gidr & nhiét d6 trong phong, hdn hop phan tng duge c6 dic & ap sudt giam. Chét

ran thu dugce duoc hoa tan trong etyl axetat (50 ml) va rira bing nudc, dung dich
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natri bicacbonat bdo hoa trong nude, va nudec mudi bdo hoa. Lop hitu co duoc
1am khé biang magie sulfat khan va loc. Dich loc duoc c¢6 dic & 4p sudt giam va
tinh ché bang sic ky c6t dé tao ra 2,0 g (hiéu suit 83%) san phAm mong mubn.

'H NMR (400 MHz, CDCLy) ¢ 1,35 (t, J = 6,8 Hz, 3H), 3,09-3,22 (m,
2H), 3,96 (s, 6H), 4,25-4,37 (m, 2H), 5,03-5,05 (m, 1H), 5,86 (s, 1H), 6,95 (d, J =
6,4 Hz, 1H), 7,09 (s, 2H); [a]**’r=-4,80(c = 1, CH;0H); FT-IR(KBr) 3364,21
em™, 3302,5 cm™, 2996,84 cm™, 2977,55 cm™, 2963,09 cm™, 2931,27 em™,
2834,85 cm™, 2570,65 cm™, 1724,05 cm™, 1648,84 cm™, 1609,31 cm™, 1509,03
cm™, 1458,89 cm™, 1421,28 cm™, 1368,25 cm™, 1347,03 cm™, 1322,93 cm™,
1304,61 cm™, 1284,36 cm™, 1245,79 cm™, 1224,58 cm™, 1213,97 cm™, 1193,72
cm”, 1120,44 cm™, 764,64 cm™, 752,10 cm™, 720,28 cm™; MS(ESI): m/z =
329,9 [M+H]"

Vidu3

Diéu ché (R)-metyl-2-axetoamido-3-(4-hydroxy-3,5-
dimetoxybenzoylthio)propanoat

O
MeO CO,Me
S
NHAc
HO
OMe

(1) Diéu ché (R)-metyl-2-axetoamido-3-(4-axetoxy-3,5-

dimetoxybenzoylthio)propanoat

Thém axit 4-axetoxy-3,5-dimetoxybenzoic (3,6 g), diclometan (15 ml) va
DMF (0,1 ml) vao binh c¢6 dung tich 100 ml va hdn hop duoc khudy & 5°C.
Thém ting giot oxalyl clorua (1,6 ml) vao hén hop. Sau khi khudy hén hop thu
duoc trong 6 gid & nhiét dd trong phong, hdn hop phin tmg duge co dic hoan
toan & 4p suét giam dé tao ra 4-axetoxy-3,5-dimetoxybenzoyl clorua.

(R)-N-axetylxystein metyl este (2,7 g), diclometan (15 ml), va
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diisopropyletylamin (4 ml) dugc khudy trong binh ¢ dung tich 100 ml & 5°C va
dung dich chira 4-axetoxy-3,5-dimetoxybenzoyl clorua trong diclometan (15 ml)
dugc thém timg giot vao. Sau khi khudy hdn hop trong 3 gid & nhiét do trong
phong, dung dich phan ing dugc c6 dic ¢ ap suét giam. Chét rén thu dugc dugc
hoa tan trong etyl axetat (100 ml) va rira bang nudc, dung dich natri bicacbonat
bdo hoa trong nude, va nuée mudi bio hoa. Lop hitu co duoc 1am kho bing
magie sulfat khan va loc. Dich loc duoc ¢6 dic & 4p sudt giam va tinh ché bing

sic ky cot dé tao ra 4,4 g (hiéu sudt 73%) san phAm mong mudn & dang chit ran

mau trang.
2) Piéu ché (R)-metyl-2-axetoamido-3-(4-hydroxy-3,5-
dimetoxybenzoylthio)propanoat

Hoa tan (R)-metyl-2-amino-3-(4-axetoxy-3,5-

dimetoxybenzoylthio)propanoat (2,4 g) dwoc diéu ché & buée (1) trong metanol
(10 ml) va hydrazin hydrat (0,7 ml) dugc thém vao. Sau khi khuy hén hop trong
8 gid & nhiét d6 trong phong, hén hop phan tmg duoc cd dic & ap sudt giam.
Chét rén thu dugc dugc rira bing nudc va hexan va tinh ché @ tao ra 1,4 g (hiéu
sudt 74%) san phdm mong mudn.

'H NMR (400 MHz, DMSO-dg) 6 1,84 (s, 3H), 3,21(dd, J= 8,4, 13,6 Hz,
1H), 3,48 (dd, J = 4,8, 13,6 Hz, 1H), 3,64 (s, 3H), 3,81 (s, 6H), 4,43-4,48 (m,
1H), 7,15 (s, 2H), 8,47 (d, J = 8,0 Hz, 1H), 9,57 (s, 1H) ; [0]***p=-4,39(c = 1,
CH;0H); FT-IR(KBr) 3497,27 cm’, 3285,14 cm™, 3068,19 cm™, 2958,27 cm™,
2934,16 cm™’, 2837,74 cm™', 1749,12 cm™, 1641,13 em™, 1614,13 cm™, 1541,81
cm?, 1511,92 em™, 1457,92 cm™, 1421,28 cm’, 1402,0 cm™, 1378,85 cm™,
1326,79 cm™’, 1311,36 cm™, 1282,43 cm™, 1255,43 em™, 1223,61 cm™, 1189,86
cm™, 1143,58 cm™, 1106,94 cm™, 998,95 cm™, 851,42 cm™, 834,06 cm™, 772,35
cm’, 690,39 cm™; MS(ESD) : m/z = 357,8 [M+H]"

Vidu 4
Diéu ché (S)-metyl-3-hydroxy-2-(4-hydroxy-3,5-
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dimetoxybenzoylthio)propanoat

o /[OH
MeO N~ >CO,Me
H
HO
OMe
(1) Piéu ché (S)-metyl-3-hydroxy-2-(4-axetoxy-3,5-

dimetoxybenzoylthio)propanoat

Thém axit 4-axetoxy-3,5-dimetoxybenzoic (2,4 g), diclometan (10 ml) va
DMF (0,1 ml) vao binh c¢6 dung tich 100 ml, va hdn hop dugc khudy & 5°C.
Thém tirng giot oxalyl clorua (1,2 ml) vao hdn hop. Sau khi khudy hén hop thu
dugc trong 6 gio & nhi€t d§ trong phong, dung dich phan ing dugc cé dic & ap
sut giam dé tao ra 4-axetoxy-3,5-dimetoxybenzoyl clorua.

(S)-serin metyl este (1,55 g), diclometan (15 ml), va trietylamin (2,8 ml)
duoc khudy trong binh c6 dung tich 100 ml & 5°C va dung dich chita 4-axetoxy-
3,5-dimetoxybenzoyl clorua trong diclometan (10 ml) dugc thém tirng giot vao.
Sau khi khudy hdn hop trong 3 gid' & nhiét d trong phong, dung dich phan tmg
duoc ¢ dic & 4p sudt giam. Chit ran thu dugc dugc hoa tan trong etyl axetat
(100 ml) va rira bang nudc, dung dich axit clohydric 1M trong nuée, dung dich
natri bicacbonat bdo hoa trong nude, va nuéc mudi bdo hoa. Lép hitu co dugc
lam kho béng magie sulfat khan va lgc. Dich loc dugc cd déc ¢ ap suét gidm va
tinh ché bang sic ky cot d& tao ra 2,5 g (hiéu sudt 73%) san phim mong mudn &

dang chat ran mau trang.

(2) Pidu ché (S)-metyl-3-hydroxy-2-(4-hydroxy-3,5-
dimetoxybenzoylthio)propanoat

Hoa tan (S)-metyl-3-hydroxy-2-(4-axetoxy-3,5-
dimetoxybenzoylthio)propanoat (1,4 g) dugc diéu ché & bude (1) trong metanol

(8 ml) va hydrazin hydrat (0,4 ml) dugc thém vao. Sau khi khudy hén hop trong
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4 gid & nhiét d6 trong phong, hdn hop phan tmg duge c6 dic & 4p suat giam.
Chét rén thu duoc duoc rira bang nudc va hexan dé tao ra 0,85 g (hiéu suit 69%)
san phAm mong mubn.

'H NMR (400 MHz, DMSO-dg)d 3,65 (s, 3H), 3,77-3,82 (m, 8H), 4,50-
4,54(m, 1H), 5,07(t, J= 6,0 Hz, 1H), 7,22 (s, 2H), 8,44 (d, J = 6,8 Hz, 1H), 8,99
(s, 1H); [0]***p=-4,39(c = 1, CH;0H); FT-IR(KBr) 3472,20 cm™, 3281,29 cm™,
3172,33 cm™, 3034,44 cm™, 3017,09 cm™, 3001,66 cm™, 2975,62 cm™, 2948,63
cm”, 2907,16 cm™, 2844,49 cm™, 1749,12 cm™, 1634,38 cm™, 1606,41 cm™,
1536,99 cm™, 1509,99 cm™, 1470,46 cm™, 1451,17 cm™, 1424,17 cm™, 1375,0
cm”, 1348,0 cm™, 1314,25 cm™, 1294,0 cm™, 1241,93 cm™, 1227,47 cm’,
1187,94 cm™, 1141,65 cm™, 1120,44 cm™, 1059,69 cm™, 1027,87 cm™, 972,91
cm’, 849,49 cm™, 777,17 cm™; MS(ESI): m/z = 299,9 [M+H]"

Vidu5
Piéu ché (2S,3R)-metyl-3-hydroxy-2-(4-hydroxy-3,5-

dimetoxybenzoylthio)butanoat

H
X
MeO

N” “Cco,Me
H

HO
OMe

(1) Diéu ché (2S,3R)-metyl-3-hydroxy-2-(4-axetoxy-3,5-
dimetoxybenzoylthio)butanoat

Thém axit 4-axetoxy-3,5-dimetoxybenzoic (2,64 g), diclometan (11 ml)
va DMF (0,1 ml) vao binh c¢6 dung tich 100 ml va hdn hop dugc khudy & 5°C.
Thém timg giot oxalyl clorua (1,2 ml) vao hdn hop. Sau khi khudy hén hop thu
duoc trong 6 gid & nhiét do trong phong, dung dich phan tng dugc cd dic ¢ 4p
sudt giam dé tao ra 4-axetoxy-3,5-dimetoxybenzoyl clorua.

(S)-threonin metyl este (1,87 g), diclometan (10 ml), tetrahydrofuran (10
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ml), va trietylamin (3,2 ml) dwoc khudy trong binh ¢é dung tich 100 ml & 5°C va
dung dich chira 4-axetoxy-3,5-dimetoxybenzoyl clorua trong diclometan (11 ml)
dugc thém timg giot vao. Sau khi khudy hdn hop trong 3 gid & nhiét d6 trong
phong, dung dich phan ting dwoc c6 dic & 4p sudt giam. Chat rén thu duge duoc
hoa tan trong etyl axetat (100 ml) va rira bing nudc, dung dich axit clohydric 1M
trong nudc, dung dich natri bicacbonat bdo hoa trong nudc, va nudec mudi bio
hoa. Lép hitu co duge 1am khd béng magie sulfat khan va lgc. Dich loc dugc cd
dic & 4p sudt giam va tinh ché bang sic ky cot dé tao ra 2,45 g (hiéu suit 66%)

san pham mong mudn ¢ dang chat ran mau trang.

2) Piéu , ché (2S,3R)-metyl-3-hydroxy-2-(4-hydroxy-3,5-
dimetoxybenzoylthio)butanoat
Hoa tan (2S,3R)-metyl-3-hydroxy-2-(4-axetoxy-3,5-

dimetoxybenzoylthio)butanoat (2.1 g) duoc didu ché & budc (1) trong metanol
(10 ml) va hydrazin hydrat (0,6 ml) duoc thém vao. Sau khi khudy hdn hgp trong
3 gid & nhiét do trong phong, hdn hop phan tmg duoc c6 dic & 4p suit giam.
Chét rén thu duoc duoc hoa tan trong etyl axetat (50 ml) va rira bang nudc, dung
dich natri bicacbonat bdo hoa trong nudc, va nude mudi bio hoa. Lép hitu co
duoc lam kho b.%mg magie sulfat khan va lgc. Dich loc duge c6 dac & ap sut
giam va tinh ché bing séc ky cot dé tao ra 1,4 g (hiéu suit 76%) san pham mong
mudn.

'HNMR (400 MHz,CDCl3)d 1,30(d, J = 6,4Hz, 3H), 2,50-3,00(br, 1H),
3,80(s, 3H), 3,91(s, 6H), 4,44-4,46(m, 1H), 4,82(d, J = 9,2, 1H), 5,98-6,03(br,
1H), 7,01(d, J = 9,2Hz, 1H), 7,11(s, 2H); [a]*'?p=-4,45(c = 1, CH;0H);FT-
IR(mAu nguyén cht)3366,14 cm™, 2975,62 cm™, 2844,49 cm™, 1742,37 cm™,
1640,16 cm™, 1604,48 cm™, 1542,7 cm™7, 1508,06 cm™, 1459,85 cm™, 1423,21
em™, 1339,32 ecm™, 1214,93 cm”, 1158,04 cm”, 1116,58 cm™, 1014,37 cm™,
912,17 cm™, 863,95 cm™, 758,85 cm™, 696,18 cm™; MS(ESI) : m/z = 313,9
[M+H]"
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[Vi du thir nghiém 1] - Tac dung chdng oxy héa ctia hop chit din xuét axit
phenolic

Hoat tinh khtr gbc 1,1-diphenyl-2-picrylhydrazyl (DPPH) ctia hop chét
din xuét axit phenolic dugc didu ché trong céc vi du 1-5 dwoc do dé danh gia
hoat tinh chdng oxy hoéa ciia hop chit ddi véi cac gbe tu do. Axit ascorbic duoc
sir dung lam dbi chimg duong,

Gbc 1,1-diphenyl-2-picrylhydrazyl (DPPH) dwoc mua ti Sigma
Chemical Co. (Hoa Ky) va axit L-ascorbic mua tir Sigma (Hoa Ky) dugc st dung
dé thir nghiém.

100 pl dung dich DPPH 0,2 mM trong metanol va 100ul dung dich chira
timg hop chit & cac ndng do khac nhau dwoc chudn bi trong dia 96 15. Sau khi
phan tmg dugc dé xay ra & nhiét d6 trong phong trong 10 phut, d6 hép thu cta

mdi miu duge do & budce séng 517 nm.
| Su twong quan gitra d9 hép thu va néng do hop chit duoc thé hién trén
Fig.1.

Nhu c6 thé dugc thdy trén Fig.1, hiu hét cic hop chit déu thé hién hoat
tinh thép so véi axit ascorbic nhung hop chit cta Vi du 1 thé hién hoat tinh cao
s0 v6i axit ascorbic d6i chimg.

Céc két qua nay c6 thé din toi két luan 13 hop chét dAn xuft axit phenolic
ctia Vi du 1-5 ¢6 thé duoc st dung dé phong ngira hodc didu tri cic bénh lién
quan dén su oxy hoa, bao gdm ching 140 hoa da, ching nhin da, va ching nhiém

séc td da, vi chung c6 hoat tinh chéng oxy héa manh.

[Vi du thir nghiém 2] - Tac dung tc ché ctia hop chit din xuét axit phenolic ddi
v6i hoat tinh tyrosinaza ndi bao

Tac dung wc ché ctia hop chit dan xudt axit phenolic dugc diéu ché trong
cac vi du 1-5 dbi voi hoat tinh tyrosinaza ndi bao dugc danh gia.

Huyét thanh bao thai bo (FBS: fetal bovine serum) va mdi truong Eagle
cai bién ctia Dulbecco (DMEM: Dulbecco’s modified Eagle medium) mua tir

Gibco (Hoa K3) va B16F10 thu dugc tir chudt (dong té bao u hic sic t8) mua tir
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Ngan hang dong t& bao Han Qudc (Korean Cell Line Bank) duoc st dung cho
céc thi nghiém t& bao. Té bao dugc nudi trong DMEM (Gibco) duge bd sung
10% FBS (Gibco) va 1% chit khang sinh - chit chdng ndm (Gibco) trong ti 4p &
nhiét do 37°C va moi truong 5% CO,. Té bao dugc cdy chuyén sau mdi giai doan
3-4 ngay. Té bao B16F10 nudi duoc tach bing 0,05% trypsin-EDTA va cdy vao
mdi 15 ctia dia 24 16 & cing mat d6 (1,0x10°té bao/15). 16 gid sau khi cdy, moi
truomg duoc thay bing méi trudng khong chira huyét thanh. Qua trinh nudi duoc
tiép tuc trong 6 gid. Té bao duge xtt Iy bang a-MSH (100 nM) va timg loai thubc
thir nghiém. Té bao duoc nudi thém 3 ngay nita. Sau khi hoan thanh qui trinh
nudi, t& bao duoc rira hai 1dn bang dung dich nuéc mudi duoc dém phosphat lanh
(PBS: phosphat-buffered saline) va dwoc pha v& bang cach xtr Iy bing 200p] dém
RIPA duoc bd sung chit &rc ché proteaza (50 nM Tris-HCI, 150 nM NaCl, 2%
NP-40, 0,5% natri deoxycholat, 0,1% SDS, pH7,4). Dich tan thu gom dugc ly
tam (13000 vong/phut) & 4°C trong thoi gian 30 phut. Dich tang ndi chita protein
dwoc thu gom. Protein dugc dinh lugng bang thir nghiém Bradford. 198pl protein
& ndng d6 200 pg/ml duge cho phan tmg véi 2ul L-DOPA & ndng d6 2 mg/ml
trong ti 4p ¢6 méi trudng CO, duge bao vé khoi anh sang bing gidy bac ding dé
nu in & 37°C trong 1 gid. Sau d6, d6 hip thu duoc do & bude séng 405 nm.

Hoat tinh tyrosinaza ndi bao dugc tinh nhu sau:

Hoat tinh tyrosinaza ndi bao (%) = nhém m§u/déi ching (xir Iy biang yéu
t6 lién quan dén qua trinh sinh tdng hop melanin)* 100

Arbutin duoc st dung 1am dbi chimg. Két qua duoc thé hién trén Fig.2.

Nhu ¢6 thé duge thdy tir Fig.2, hop chit ctia Vi du 1-5 thé hién cac téc
dung trc ché dbi v6i hoat tinh tyrosinaza tdt hon so vé6i arbutin. Do d6, luong
melanin dugc tao ra trong t& bao dugc do dé khao sat anh hudng ctia hop chat
dan xuét axit phenolic d6i v&i su tic ché hoat tinh tyrosinaza va qud trinh tao

melanin.

[Vi du thtr nghiém 3] - Tac dung trc ché ciia hop chit din xuét axit phenolic d6i

v&i qué trinh tao melanin
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Tac dung trc ché ctia hop chét duoc tdng hop trong Vi du 1-5 dbi véi qua
trinh tao melanin trong t& bao dwoc danh gia theo phuwong phap ctia Chang va
Chen (Chang and Chen, Inhibitory effect of homochlorcyclizine on
melanogenesis in a-melanocyte stimulating hormone-stimulated mouse B16
melanoma cells; , Archives of Pharmacal Research January 2012, Volume 35,
Issue 1, pp 119-127).

Huyét thanh bao thai bo (FBS) va méi truong DMEM mua tir Gibco (Hoa
Ky) va B16F10 thu dugc tir chudt (dong t& bao u hic sic t6) mua tir Ngan hang
dong té bao Han Quéc duoc st dung cho cac thi nghiém t€ bao. Té bao duoc
nudi trong DMEM (Gibco) duge bd sung 10% FBS (Gibco) va 1% chat khang
sinh - chit chéng nidm (Gibco) trong t 4p & nhiét d6 37°C va moi truong 5%
CO,. Té bao dugc cdy chuyén sau mdi giai doan 3-4 ngay. Té bio B16F10 nudi
duoc tach bang 0,05% trypsin-EDTA va ciy vao mbi 15 cua dia 24 15 & cling mét
d6 (2,0x10% té bao/15). 24 gid sau khi cdy, té bao dugc xir Iy bing a-MSH (100
nM) va timg loai thudc thir nghiém. Té bao dugc nudi 3 ngay nita. Sau khi hoan
thanh qué trinh nuéi, & bao dugc xur ly biang dung dich NaOH 1N va phan tmg
duoc dé xay ra & 80°C trong 1 gi dé giai hip melanin khéi t& bao. Luong
melanin duoc xac dinh bang cach do d6 hép thu & budc séng 405 nm. Axit kojic
va arbutin duoc st dung lam d6i chimg dwong. Két qua dugc thé hién trén Fig.3.

Nhu c6 thé duoc thiy tir Fig.3, hop chit ctia Vi du 1-5 thé hién tac dung
trc ché dbi voi qua trinh tao melanin t6t hon so véi arbutin. Mot s6 hop chét cia
Vi du 1-5 duoc xac nhan 1a thé hién hoat tinh cao hon so véi axit kojic. Cac két
qua nay ching minh ring hop chat dén xuét axit phenolic theo séang ché hitu hiéu

trong vi€c lam trang da do ching c6 kha ndng trc che qud trinh tao melanin.
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YEU CAU BAO HOQ

1. Ché phim m§ phdm lam tring da chira hop chét ¢6 cong thirc 1:
[Cong thirc 1]

COOR
R3O 2
X—'['Y—]'—CH/
"
Ri

HO

OR3
trong d6, n bang 0 hoic 1, X 1a NH hodc S, Y 1a C;-C; alkyl, R; 1a C;-
Cghydroxyalkyl, hydroxyaryl, nhém amino hodc nhom axetamido, R, 1a H hodc
C,-C; alkyl, va tmg nhém Rj 1a metyl; hodc mudi ctia né.

2. Ché phdm m§ phim lam tréng da chira hop chét, hoic mudi ctia n6 theo diém
1, trong d6 hop chét nay, chat ddng phan ctia né hodc mudi ctia n6 1a hop chit c6

cong thure 2:

[Cong thuc 2]
o Ry
A
NH COOR,
HO
OR3

trong d6, R, 1a H hodc C;-Cs alkyl, timg nhém R 1a metyl, va Ry 1a hydroxymetyl
hodc hydroxyetyl.

3. Ché phim m§ phim lam trdng da chtra hop chat, hodic mubi ciia n6 theo diém

1, trong d6, hop chét nay, chét ddng phan ctia né hodc mudi ctia n6 14 hop chit c6
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cong thue 3:

[Cong thurc 3]
o]
Rs0 COOR,
S/Y
Rs
HO
OR3

trong d6 R, 14 H hodc C;-C; alkyl, timg nhém Rj 1a metyl, va Rs 1a nhom

amino hodc nhom C;-C; amit.

4. Ché phAm m§ phim lam tréng da chtra hop chét, hodc mudi ciia n6 theo diém
1, trong d6 hop chét nay, hodc mudi cua nd 1a (R)-etyl-2-amino-3-(4-hydroxy-
3,5-dimetoxybenzoylthio)propanoat, (R)-metyl-2-axetoamido-3-(4-hydroxy-3,5-
dimetoxybenzoylthio)propanoat, (S)-metyl-3-hydroxy-2-(4-hydroxy-3,5-
dimetoxybenzoylthio)propanoat hodc (2S,3R)-metyl-3-hydroxy-2-(4-hydroxy-
3,5-dimetoxybenzoylthio)butanoat.

5. Ché phAm m¥ pham lam tréng da bao gém hop chét, hodc mudi cia né theo

diém bAt ky trong sb cac diém tr 1 dén 4 v6i luong nim trong khodng tir 0,01

dén 10% theo trong lugng.
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[Fig.1]
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[Fig.3]

Mipc 46 tac melanin (%)
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