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Tém tit - Actisé (Cynara scolymus L., Asteraceae), hoa tir dang
diu dugc dung cha yéu 1am thyc phim va cao chiét 14 thudng
ding lam thudc thao duoc trong diéu tri chig kho tiéu, diy hoi,
va viém gan. Bai bao nay nham tom tit cac dic diém thuc vat dic
biét 1a sy da dang di truyén, thanh phan hoa hoc, tac dung dwoc
ly, cac thu nghiém 1dm sang, cac phuong phap phén tich va mot
s6 yéu t6 anh huong dang k& dén ham luong cua polyphenol.
Actisd giau cac polyphenol c6 hoat tinh sinh hoc bao gom acid
caffeoylquinic, flavonoid... Bén canh d¢, inulin la polysaccharid
fructan trong Actisd, duoc dung dé kiém tra chuc ning than va
dung trong thuc phidm. Cac sesquiterpen lacton va triterpen la
thanh phén kém phén cuc ciing duoc tim thiy trong Actisd. Actisd
c6 gia tri dinh dudng cao va co tinh chét tri liéu nhu chdng oxy
hoa, bao vé gan, lgi mat, khang viém, ha lipid mau. Cac acid
phenol dd dugc phan tich bing phuong phap sic ky long hiéu
ning cao (HPLC) va siéu hidu nang (UHPLC) két ndi vé6i cac dau
do PDA va MS.

Tiwr khéa - Actisd (Cynara scolymus L.); Cynara cardunculus;
cynarin; acid chlorogenic.

1. Gigi thiéu

Actisd (C. scolymus, ddng danh: C. cardunculus L.) thudc
ho Asteraceae, c6 xudt xtr tir ving Dia Trung Hai. Hién nay,
Actisd duoc trong phd bién & nhiu noi trén thé gidi véi quy
mo va san luong 16n (Y, Ai Céap, Tay Ban Nha,...) [1], [2].
Tai Viét Nam, Actis6 duoc tréng nhiéu ¢ Pa Lat, Sa Pa, Tam
Dbao. Cac nghién ctru in vitro, in vivo, thir nghiém 1am sang
ciing da cho thay cac tac dung dang chii y ctia Actisé gom hd
tro ti€u hoa, ha lipid mau, bao vé tim mach, bao v¢ gan, chéng
oxy hoéa. Cac tac dung sinh hoc nay chii yéu la do cac dan
xudt acid mono-caffeoylquinic, di-caffeoylquinic, cac
flavonoid 14 din xuat ctia luteolin va apigenin [3].

Tt nhiing 1oi ich trén, Actisé ngay cang dugc ua chudng
va st dung rong rai, mang nhiéu loi ich kinh té cho nhiéu nudc
trén thé gii trong d6 c6 Viét Nam. Chinh vi vdy, hién nay trén
thi truong ca trong va ngoai nudc ¢6 rat nhidu ché pham tir
Actisd voi nhidu dang bao ché khéc nhau. Tuy nhién, cac
nghién ciru gan day cho thiy ham lwong cua cac polyphenol
chinh trong céc ché phdm c6 su khac biét rat 16n 1am anh huong
dén hidu qua diéu tri trén 1am sang. Su khac biét nay phu thudc
vao nhidu yéu t6 nhu tiéu chuén nguyén liéu diu vao, tréng
trot, thu héi, quy trinh chiét xut cia mdi ché pham khéac nhau
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[4], [5], [6]. Trén trang tim kiém Google Scholar vai tir khoa
“Cynara scolymus", hién c6 17.600 két qua khong bao gom
bang sang ché va trich dan, trong d6 c6 1530 bai tong quan [7].
Cac bai tong quan nay thuong tap trung vé mot khia canh nhu
thanh phan hoa hoc hay tac dung sinh hoc. .. C4c tai liéu cong
bé & Viét Nam gom 1 bai téng quan vé c4c cao chiét duoc liu,
trong d6 c6 cao chiét Actisd [8] va 9 bai bao nghién ciu vé
Actisd chi yéu vé& phan lap va phan tich cac thanh phan hoa
hoc cdng bé trén tap chi Viét Nam truc tuyén [9]. So véi cong
bo quéc té, bai tong quan va nghién ciu chiém ty I¢ khong déng
ke Vi ¢o it nghién ctu va Can c6 mot tong quan toan dién hon
Ve Actisd trong nudc, bai tong quan ndy da cung cap thong tin
day d hon vé thuc vat hoc, thanh phan héa hoc, tac dung sinh
hoc, céc phuong phap kiém ‘nghiém. Ngoai ra, bai tong quan
nay da néu bat duoc cac yéu td anh huong dén ham luong
polyphenol trong Actisd giup cho nha san Xuat €6 dugC CAC san
pham dat tiéu chuan phuc vy trong nudc va xuét khau.

2. Thye vat hoe

2.1. Phén logi thwc vit

Actisd cO tén nudc ngoai la Artichoke hay Globe
Artichoke (Anh, My), Artischoke (Birc), Artichaut (Phap).
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Chi Cynara c6 khoang 75 loai dugc ghi nhan nhung chi c6
19 loai dugc chap nhan theo The World Flora Online [10].

Mic du, trude day phan 16n tai liéu coi C. cardunculus
va C. scolymus 1a 2 loai riéng biét nhung sau do loai C.
scolymus dugc coi 1a dong danh ciia C. cardunculus [11].
C. cardunculus gdm ba thir (variety): Actisd trong (var.
scolymus), cardoon trong (var. altilis) va cardoon hoang dé
(var. sylvestris). Trong do, loai var. sylvestris dugc cho 1a
t0 tién cua ca hai th var. altilis va var. scolymus Duya vao
rDNA, mbi lién hé giira loai C. scolymus va C. cardunculus
da dugc mo ta ¢ Hinh 1 [12].

-+ Cynara cardunculus -------1
1

Sylv Greece
Sylv ltaly
Sylv Spain
Aft Spain
Alt Haly
Scol Violetti

Scol Catanesi

;
Scol Romaneschi
I_ ; Scol Spinosi

C. baetica
C. cornigera
C. humilis

Silybum marianurnt

Hinh 1. Méi lién hé giita cdc lodi trong chi Cynara
Sylv = var. sylvestris; Alt = var. altilis; Scol = var. scolymus [12]

2.2. Pdc diém thue vit
2.2.1. Hinh thai

Hinh 2. Ddc diém hinh thdi thuc vét ciia cdy Actiso
Ghi chu: A: Todn cay Actiso; B: Ré; C: Ld; D: Cum hoa; E: Cum hoa cat
ngang; F: Qud cé mao long; I: Hat. “Nguon: [14] [15] ~

Actiso 1a cay than thao séng hai hoac lau nam, moc
thing, c6 hodc khong c6 gai tiy theo gidng, cao 1-2 m (Hinh
2A). R& to nac, nhiéu ré phu (Hinh 2B). Than ngén thiang va
cling, c6 khia doc, phu 16ng to tring. Cay c6 mot vong la
moc so le, xép thanh hinh hoa thi, 14 truong thanh to dai c6
thé hon 1 m, rong hon 50 cm, xé thuy sau, mau tréng nhat &
mit dudi vi c6 nhiéu 16ng nhung, gan 1a ndi rd (Hinh 2A, C).
Khi cay truong thanh, tir giita vong 14 ¢6 thin moc 1én dén
1,5 m; Phia dudi gbc than mang nhiing 14 to truéng thanh,
céc 14 nho dan tir goc dén ngon va tan cung 1a nhimg 14 khong
¢6 cubng, nho hon, hoi phéan thity hodc gan nguyén. Cac hoa
mau xanh tim, hinh 6ng, dat trén dé hoa nac phu dﬁy long to
cua cum hoa dau (Hinh 2D, E). Cum hoa to, hinh Céu, moc
6 ngon than, duong kinh 6-15 cm, dugc bao boc bdi mdt bao
chung 14 bic mau xanh hodc tim tily theo gidéng, hinh trimg,
c4c 14 bic bau & gbe, nhon & dinh (Hinh 2E). Qué hinh trimg,

nhén bong, mau nau sim, bén trén c6 mao 16ng trang (Hinh
2F). Hat khéng c6 ndi nhii [13] (Hinh 21).
2.2.2. Pa dang di truyén

Cynara la loai ludng boi (2n = 2x = 34) nén da dang di
truyén va co6 mirc do di hop tir cao [16]. Do d6, viéc lai giira
cac thi cua C. Scolymus c6 thé xay ra [17], [18]. Lanteri va
cong sy da bao cao vé su da dang kiéu hinh duoc tao ra &
céc thé hé con F1 khi lai kiéu gen cia C. scolymus véi C.
altilis va C. sylvestris [19],[17]. Tuy nhién, mét uu diém
dic biét cua loai C. scolymus 14 c6 thé tao ra cac ca thé moi
gidng cay me vé mit di truyén c6 thé thich nghi v6i moi
truong song 6n dinh nhd vao phuong phap nhan glong vo
tinh [20]. Do d6, phan 16n loai Actisé dwoc nhan giong
bang phuong phap nay. Trén thé glO’l ¢6 khoang 300 giong
Actisd, chu yéu c¢6 ngudn gde tir Y, Phap va Tay Ban Nha
[21]. Tuy nhién, d6i khi cing mét giong Actis6é nhung lai
¢6 tén khac nhau tity theo noi ching duoc trong nén dé gay
nham 14n. Cac giéng Actiso trong va hoang dai co thé phan
biét dua vao phan tich di truyén [22]. Viéc xac dinh cac
gidng Actisé doi khi rat kho vi sau khi duoc trong trong
nhiéu thap ky & cac khu vuc dia Iy khac nhau, ching c6 thé
duoc chon loc va dat tén khéc nhau [23]. Porceddu va cong
sur d& xudt chia cac gidng (cultivar) Actisd thanh bén nhom
chinh dugc phéan biét dya vao thoi gian thu hoach va dac
diém hinh thai ctia hoa ty dau (Hinh 3) [24]

Spinoso di Palermo, SP

Rom.mes(o a

Violetto di Toscana, VT

Violetto di Sicilia, VS
Nhém Catanesi

Nhém Spinosi Nhoém Violetti Nhém Romaneschi

Hinh 3. Bdc diém hinh thai hoa dau ciia 4 nhom giong Actisé [24]

Actisd & Y c6 su da dang vé ngudn gen rat 16n, nhung
chi c6 mot sd gidng dugc trong trén dién tich 16n nhu
'Violetto di Sicilia', 'Brindisino', 'Violet de Provence' (ca ba
déu thugc nhom Catanese), 'Romanesco’ va 'Spinoso Sardo'.
O Phap, c6 khoang 5-6 giéng trong phd bién. Cac gidng
Actisd trong & Phap gdm 'Camus de Bretagne', 'Gros Vert de
Laon', 'Blanc Hyerois', 'Violet du Gapeau', 'Castel' va 'Petit
Violet de Provence'. O Tay Ban Nha, 'Blanca de Tudela'
chiém 90% tdng san luong. Mot s6 gidng Actisé da dang ky
trong lam thudc & Chau Au Saluschocke® (Bruckmihl,
buc), Cynamed™ (Ve stenbergsgreuth, Puc), Green Globe
(Erfurt, Bure) va Imperial Star (Artern, Duc) [23].

Tai Viét Nam, cho dén nay, 2 giéng Actisd c6 tén 1
A80 (gidng tim) va A85 (giéng xanh) dang duoc trong va
nhan gidng rong rii tai Pa Lat [25].

2.3. Phén b6, sinh thdi

Actisé 1a gidng cdy tu nhién c6 ngudn gdc tir Dia Trung
Hai. Nhiéu bémg chung cho thay C. scolymus di dugc thuan
hoéa & Sicily (Y) vao dau thién nién ky thur nhét [26], [27].
Hién nay, Actlso dugc trong trén khip thé giéi, nhung dic
biét thich nghi tdt v6i cac didu kién khi hau & Dia Trung
Hai [28]. Py la cdy trong quan trong thir tw & chau Au sau
khoai tdy, ca chua va rau an la [29] véi tong dién tich trong
Actisd trén thé gidi 1a 127.368 ha, san lugng dat 1,67
tan/nam [2]. Cac nude co san lwong Actisd 16n nhit thé gioi
lan luot 12 Y, Ai Cap, Tay Ban Nha, Peru, Phap, My [2].
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O Viét Nam, Actisd dugc nguoi Phap di thuc tir déau thé
ky 20, ban dau trong & Sa Pa, hién nay duogc trong ¢ Lao Cai,
Tam Dao va nhidu nhét 12 Pa Lat, thuong trdng & do cao
1.000-1.500 m. Cay thich hop véi dét diy mau, thoat nudc va
bon nhiéu phan. Cy c6 thé nhan gidng bang hat, mam nhanh
hodc nudi cdy mé [30]. Ra hoa tir thang 12 dén thang 2 [31].

Theo truyén thong, ciy Actis6 dwoc nhan gidng chii yéu
béng cach sir dung chdi mam, choi ngon hodc chdi bén tir
goc cay me [11], [32]. Tuy nhién, cic phuong phép nay dé
lay nhiém cac nguon bénh tir cdy me gy d6m vong vang,
gay thodi hoa Actisd [33]. Su lay nhiém cac loai virus nay
thuong gdy anh huong nghiém trong dén ca chat luong va
san lugng cay Actisd thuong pham [33].

3. Thanh phan hoa hec

Dich chiét phan cuc cua la va hoa dau Actisd giau
polyphenol va inulin. Cac thanh phan kém phan cyc c6 trong
l4 Actisé bao gdm céc sesquiterpen lacton, cac acid béo va cac
triterpen. Vi dang cua 14 Actis6 14 do thanh phan cynaropicrin
thuoc dan chit sesquterpen lacton. Cac sic t6 anthocyanidin
chi tim thdy trong hoa dau cua Actisé [11], [34], [35].

3.1. Polyphenol
3.1.1. Acid phenol

6 OR,
OR;
Hooc 2
) 3
OR, OR,
Acid quinic Caffeoyl (Caf)

Tén chét R: R, Rs Ry
1-CQA (1) caf H H H
3-CQA(2) H caf H H
5-CQA = acid chlorogenic (3) H H H caf
4-CQA (4) H H caf H
1,3-diCQA = cynarin (5) caf caf H H
1,4-diCQA (6) caf H caf H
1,5-diCQA (7) caf H H caf
3,4-diCQA (8) H caf caf H
3,5-diCQA (9) H caf H caf
4,5-diCQA (10) H H caf caf

Hinh 4. Céu tric ciia cde dan xudt acid caffeoylquinic

Actis® rat giau cic hop chat phenol véi ham lugng
polyphenol toan phan trong 14 nhiéu hon trong hoa dau
[36]. L4 va hoa dau Actisé c6 thanh phan chinh 1 cac acid
mono-CQA (mono-caffeoyl quinic acid) (0,48-4,24% khéi
lugng trén dugc liéu kho), ké dén 1a di-CQA (0,03-0 52%)
[37], [38]. Bén dan xu4t mono-CQA da dugce x4c dinh gdm
[acid 1-CQA (1); 3-CQA (2); 4-CQA (4); 5-CQA hay acid
chlorogenic (3)] va c6 6 dan xuit acid diCQA gdm [acid
1,3-diCQA (cynarin) (5); 1,4-diCQA (6); 1,5-diCQA (7);
3,4-diCQA (8); 3,5-diCQA (9) va 4,5-diCQA (10)] (xem
Hinh 4) [39], [40], [34], [35], [41]. Trong do, acid
chlorogenic vaacid 1,5-diCQA c6 ham lugng cao nhét. CAc
acid hydroxycinnamic nay chi yéu c6 cau hinh dang trans,
mac du trong cdc mo thyc vt tiép xtic nhidu hon véi b
Xa tia cyc tim ciing tao ra cac ddng phan cis [41], [42]. Céac
acid phenol khac dugc x4c dinh 1a acid caffeic, p-coumaric,
acid ferulic, vanillic, syringic... dang tu do va dang két hop
cling duoc tim thiy trong 14 va 151 hay tim cua hoa dau
Actisé nhung véi ham lugng thap [35], [41].

Panizzi va cong su la nhitng ngudi dau tién phan lap
cynarin tir dich chiét 14 Actiso. Liic dau, ciu trac acid 1,4-
diCQA duoc gan cho cynarin [43], vé sau duoc xac dinh
lai 1 acid 1,5-diCQA (theo danh phap ngoai ITUPAC dugc
str dung trude nam 1960) [35], [44]. Sau d6, danh phap nay
da thay d6i theo IUPAC 1976 va vi tri ctia cacbon trong
khung acid quinic dugc quy dinh theo cting chiéu kim dong
hd (Hinh 5). Két qua 1a cynarin (truéc day 1a 1,5-diCQA)
trd thanh 1,3-diCQA ciing nhu acid chlorogenic (trudc day
la 3-CQA) va tro thanh 5-CQA theo IUPAC [41], [45]
(Hinh 5). Tuy nhién, mot s it tac gia va chuyén khao duoc
liéu cia WHO [46] van danh s va goi tén cau tric cia cac
hop chét nay theo danh phap ngoai IUPAC.

6 OH 4 6 Caf 3 OH 4
H 4 H H
Y A Hooe /5~ HooC .y
H H OH OH Caf Caf
IUPAC 1976 Acid chlorogenic (5-CQA)  Cynarin (1,3-diCQA)

2 OH 4 2 Caf 2 OH 4
H 4 OH OH
Hooc HoOC. HooC
1 6 5 1 6 5 1 e 5
H OH H H Caf ocaf

Non-IUPAC Acid chlorogenic (3-CQA)  Cynarin (1,5-diCQA)
Caf: Caffeoyl
Hinh 5. Danh phap (IUPAC 1976 va non-IUPAC) ciia
cynarin va acid chlorogenic
Mac du, cynarin khong phai la thanh phan chinh nhung
lai dugc cha ¥ nhat boi vi co nhleu tac dung sinh hoc nhu
loi mat va bao vé gan [47]. Mot ) nghién curu cho rang,
cynarin khong phai la chat nguyén thuy trong Actisé ma la
mot chét duoc tao thanh tir sy déng phén hoéa cua acid 1,5-
diCQA trong qua trinh chiét xuat v6i nudc ¢ nhiét do cao
[48]. Do vay, ham lugng cynarin trong hoa dau hodc 1a kho
Actisd rat thap hodc khong tim thay [49]. Ngugce lai,
cynarin lai dugc tim thay v6i ham luong dang ké trong cac
cao chiét hodc cac ché pham co6 chira cao chiét Actisd [50].

3.1.2. Flavonoid

Trong Actisé c6 chira cac flavon thudc din xuét cta
luteolin va apigenin, dugc tim thdy ¢ ca 1a va hoa (Hinh
6). Ham lugng cac flavon giam theo do tudi ciia hoa, trong
khi ham lugng anthocyanidin ting cao hon ¢ hoa truéng
thanh [51]. Céc flavon duoc xac dinh 1a cac dian xuét
luteolin gom [luteolin (11); scolymosid (= luteolin-7-O-
rutinosid) (12); cynarosid (= luteolin-7-O-glucosid)
(13)]; Va cac din xuét apigenin gdém [apigenin (14);
apigenin-7-O-rutinosid (15); apigenin-7-O-glucosid (16);
cynarotriosid (17)]; Trong do, nhiu nhat 13 cac dan xuat
cua luteolin, ké dén 1a cac apigenin, va d6i khi c6 mot sb
it cac flavanon gdm narirutin (18) va naringenin-7-O-
glucosid (19). bac biét, cynarosid (13) c6 nhiéu trong 14
clia tt ca cac giong cdy Actisé [11], [35], [37], [48], [52],
[53]. Do d6, 14 Actiso 1a nguon nguyén li¢u tiém ning dé
phan lap va thiét 1ap chét ddi chiéu cynarosid phuc vu cho
cong tac kiém nghiém [54].

Céc anthocyanidin chi tim thdy ¢ hoa Actisd v6i tong
ham luong l1a 8,4 - 1705 mg/kg (tinh trén dugc liéu khd)
[11], [35], gém cyanidin 3,5-diglucosid, cyanidin 3-O-f-
glucosid, cyanidin 3,5-malonyldiglucosid va cyanidin
3-(3"-malonyl) glucosid. Mot sb hop chét anthocyanidin
khac v6i ham lugng thiap gdm cyanidin 3-sophorosid,
cyanidin malonylglucosid, cyanidin malonyldiglucosid,
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delphinidin glycosid, cyanidin 3-(6"-malonyl) glucosid,
peonidin 3-O-g-glucosid va peonidin 3-(6"-malonyl)
glycosid ciling da dugc xac dinh [55], [50].

CAu triic Tén hop chit R1 R>

R, Luteolin (11) H H
Luteolin-7-O-rutinosid (12) Rut OH
Luteolin-7-O-glucosid (13) Glu OH
Apigenin (14) H H
Apigenin-7-O-rutinosid (15)  Rut H
Apigenin-7-O-glucosid (16)  Glu H
Cynarotriosid (17) Rut  Glu

Narirutin (18) Rut

Naringenin-7-O-glucosid (19) Glu
OH ©
Hinh 6. Cdu triic ciia cac flavon va flavanon cé trong Actisé
Ghi chu: Rut (rutinose); Glu (glucose)

3.2. Sesquiterpen lacton

Vi déng dic trung ctia Actisé chu yéu 1a do sy hién dién
cua cac sesquiterpen lacton thugc khung guaianolid. Trong
6, hai thanh phan chinh dwoc tim thiy 1a cynaropicrin va
grosheimin. Cynaropicrin 1a chét tao vi dang clia 1a Actisd
[56], [57], chlem 47-83% cua téng sesquiterpen. Vi dang
giam rd rét néu cdu triic ctia sesquiterpen lacton nay mat di
nhdm exomethylen hoic mé vong lacton [56].
Cynaropicrin duge tim thdy nhiéu nhit ¢ 14 non va la
truong thanh; Thap hon & 14 gia va dé hoa; Khong phat hién
& 14 bac ngoai, r&, hoa va qua [35], [41]. Ngoai ra, con c6
cic thanh phin khac gom dehydrocynaropicrin,
grosulfeimin, aguerin, 115,13-dihydrodessasyl
cynaropicrin, cynaratriol cling da dugc bao céo [58], [59].
Céc sequiterpen glycosid ciing dugc tim thidy gom
cynarosid A, cynarascolosid A-C [25], [26].
3.3. Saponin triterpen

Céc saponin triterpen gdm 7 saponin thudc khung ursan
(cynarasaponin A—QG) va 4 saponin thudc khung oleanan
(cynarasaponin H—J) lan dau tién duoc phan 1ap tir phan
trén mat dat cta cdy Actisd vao nam 1988 [60]. Khac voi
sequiterpen lacton, cac cynarasaponin c6 ham luong thap
& 1a nhung cao hon & than va la bic [35; 41].

3.4. Céc thanh phan khdc

Mot sb hop chét lignan trong 14 Actisé duoc xac dinh
1a cac din xuét ciia pinoresinol gom: 1-hydroxypinoresinol
1-0-p-D-glucosid, pinoresinol 4-0--D-glucosid,
pinoresinol acetylhexosid, (+)-pinoresinol. Tinh dau ciing
da dugc tim thy trong hoa dau va 1a Actisd voi cac thanh
phin chinh dugc xic dinh la p-selinen (40%) va
caryophyllen (19%) trong tong ham luong cac thanh phan
tinh dau [35], [61], [62]. Trong 14, cic acid béo duoc xac
dinh chu yéu 1a cac dan xuét cua acid hexadecanoic, acid
octadecatrienoic, acid hydroxy-octadecatrienoic, acid
hydroxy-9,12,15-octadecatrienoic va acid
octadecadienoic,... [34]. M6t s6 loai enzym ciing dwoc tim
thdy trong Actisd nhu oxidase, peroxidase, cynarase,
ascorbinase va ribulose-1,5-diphosphat carboxylase [35].
Ngoai ra, Actisd con chira cac vitamin A, B, C, acid folic
va nhiéu acid amin [63], [64]. Phan a an dugc cua hoa dau
Actisd ¢6 ham luong inulin cao, chu yéu ndm trong dé hoa
(khoang 75% tong glucid) [37], [65], [66].

4. Tac dung sinh hoc
4.1. Cac tac dung sinh hoc in vitro va in vivo
4.1.1. Tac dung chong oxy héa

Shabnam Salekzamani va cong su di dénh gia tong hop
¢6 hé théng bang phuong phap meta-analysis dbi véi cac
nghién ctru trén nguoi (2 nghién ctru), dong vat (23 nghién
ctru) va in vitro (14 nghién ctru) ve tic dung chong oxy hoa
ctia 14 va hoa Actisd. Két qua cho thay, dich chiét la Actisd
(ALE) c6 tac dung chong oxy héa in vitro. Cac nghién ctru
in vivo ciing cho thdy, viéc bd sung ALE gitp lam ting
superoxid dismutase (SOD), catalase (CAT), glutathion
(GSH) va glutathion peroxidase (GPx), va lam giam
malondialdehyd (MDA) trong gan va huyét tuong cua
d6ng vat bi bénh so v&i nhoém ching [36]. Cac nghién ciru
trén nguoi chua thé dua ra két luan do can phai co thém dir
liéu nghién ctru. Hoat tinh chdng oxy hoa cia ALE phu
thudc vao liéu va c6 loi trong diéu tri cac bénh vé gan [67].

Vé co ché tic dpng, Actisod co tac dong trc ché qua trinh
peroxy hoa lipid va loai bé cac gbc tu do bang cach hoat
dong nhu chat khir, chét cho hydro, va chit chelat hoa kim
loai cling nhu diéu hoa tin hiéu té bao phu thude ROS tai
mot sb vi tri quan trong [68]. Hiéu qua didu hoa c6 thé 1a
do ngan chan cac gbe tu do va ROS lién quan dén cac
protein kinase, phosphatase va cac yéu t& phién ma khac
nhau [69]. Actisd co thé cai thién hé thong bao vé chdng
oxy hoa va bao vé cholesterol khoi qua trinh bi oxy hoéa [70].
Ngoai ra, ALE ¢6 thé trc ché stress oxy hoa khi té bao ngudi
hodc dong vat tlep xtc voi chit doc cling nhu bi kich thich
bdi cac tac nhéan tao ra cac ROS [36], [70], [71].

Vé cic yéu to anh hwéng dén tic dung chéng oxy héa
ciia Actisd, hoat tinh chéng oxy hoa khac nhau & bd phan
duing, tiy vao giai doan sinh trudng va cac giéng cay Actisd
[72]. Bén canh d6, viéc ché bién ciing lam anh huong dén hoat
tinh chong oxy hoa cua ching. Cu thé, kha niang chdng oxy
hoa ctia Actisé duoc ghi nhan ting 1én dang ké sau khi hap
(gép 15 lan) va ludc (tang dén 8 lan) [28]. Su thay ddi hoat
tinh chéng oxy hoda dac biét 1a trén thir nghiém thu don géc tu
do DPPH dugc chimg minh c6 lién quan dén polyphenol toan
phéan v&i hé sé twong quan Pearson (r = 0,87) twong dbi cao
hon céc thir nghiém khac [36]. Do vay, ham lugng polyphenol
trong Actisd cang cao tinh chéng oxy héa cang manh.

4.1.2. Tac dung bao vé gan

Nghién ciru tac dung bao vé gan cua dich chiét ethanol
70° (70%) cua ALE (300 mg/kg), silymarin (200 mg/kg)
va ALE (300 mg/kg) + silymarin (200 mg/kg) cho thay,
ALE lam giam dang ké trong lugng gan va men gan so voi
nhom chimg. Su két hop giita hai loai thudc gidp lam giam
ton thuong gan va binh thuong hoa ciu triic mé hoc ctia
gan [73]. ALE (300 mg/kg) cling lam giam ALT, AST va
ALP xu6ng mtrc binh thudng trén mé hinh chugt bi nhiém
ddc chi [74], [75] va mé hinh chuét bi ton thuong gan do
CCl, v6i lidu sir dung 1a 1,5 g/kg x 2 tuan. Hon nita, két
qua ciing cho thdy, ham luong MDA giam, superoxid
dismutase (SOD) va catalase (CAT) ting dang ké. Co ché
duoc chung minh 1a do ALE lam gidm mutc d6 phan manh
DNA, p53 va caspase 3 dang ké nén gitp sira chita ton
thuong DNA dbi v6i doc tinh gan do CCly gay ra [76].

Téc dong bao vé gan chéng lai doc tinh CCls cua
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cynarin, acid caffeic va cynarosid cé trong ALE ciing da
duogc bao cdo. Trong do, cynarin thé hién tac dong o lidu
3 mg/ml (giam 19% GOT / 28% GPT so vdi nhém ching).
O liéu thap hon (0,01 va 0,1 mg/ml) chi giam GOT nhung
GPT khong bi anh hudng. C4c tdc dong cua cynarin va acid
caffeic duoc cho la do hoat tinh chéng oxy hoéa cta ching,
ngin can qué trinh oxy hoa phospholipid trén mang té bao
gan do CCl,. Tac dong bao vé gan cua acid caffeic & lidu
1 mg/ml (giam 22% GOT / 35% GPT). Cudi cling, cynarosid
gitip 1am giam GOT ¢ liéu 0,01 mg/ml (thap hon 16% so
v6i nhom chimg) [77]. Nghién ciru lién quan ciu tric cla
cac dan xudt CQA dbi véi tac dong bao vé gan ciing da
dugc chimg minh, cho thay nhém caffeoyl c6 vai tro quan
trong (Hinh 7) va khong c6 mbi twong quan véi vi tri gén
ctia nhom caffeoyl trén khung acid quinic [78].

Quan trong cho hoat tinh
s6 lugng nhom caffeoyl

Ol =M <
o z 6. "
/s O\ o 7 & N
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Quan trong cho hoat tinh ¢ \
Nhém carboxyl Quan trong cho hoat tinh
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\\_og_/_’ OCH: lam tang tac dung

Hinh 7. Lién quan cdu triic - tac dung béo vé gan ciia céc CQA [78]
4.1.3. Tac dung loi mat

Luu luong mat duge gia ting dang ké (p < 0,001) & chudt
Wistar sau khi diéu tri ngén ngay bang ALE véi liéu 200 va 400
mg/kg so voi nhdm chimg. P4 pH cua dich mat c6 su khac biét
dang ké (p < 0,01) gitra cac nhém chimg so véi nhom diéu tri
bang dehydrocholic (DHCA) va ALE (400 mg/kg). Nong do
acid mat tang dang ké sau khi chudt duoc didu tri ngan ngay va
dai ngay v&i ALE. Néi chung, hiéu qué ting tiét acid mat do
ALE géy ra rd rét hon nhiéu so v6i hiéu qua ciia DHCA [79].
Bén canh d6, Preziosi va cong su da cho thiy, cynarin gitp loi
mét phu thudc liéu. Trong d6, cynarin (15 - 30 mg/kg) lam ting
bai tiét mat tuong tu nhu khi ding Na-dehydrocholat vai liéu
twong duong; O liéu cao hon ciia cynarin (75 - 100 mg/kg), lam
tang sy bai tiét mét cao hon 130%, va do d6 lam gia ting dao
thai cholesterol trong mat [80].
4.1.4. Tac dung trén tim mach

ALE (100 pg/ml) thu duoc tir lic phan bd véi ethyl
acetat - butanol (2:1) dugc chitng minh lam ting san sinh
nitric oxid (NO) dan dén lam gidn mach mau & cac té bao
nd6i mé dong mach. Thir nghiém ciing ching minh rang,
luteolin va cynarosid (3 - 30 pM) c6 tac dung 1am tang hoat
tinh ciia eNOS trong té bao EA.hy 926 ngudi dugc nudi
cdy. Su diéu hoa téng hgp eNOS nay c6 lién quan dén viéc
giam hoat hoa tiéu cau [81], cai thién chirc ning ndi mo,
tang luu lugng mau ndo va ngan ngura dot quy [82], [83].
Tuy nhién, viéc san sinh qua nhiéu NO boi iNOS c6 thé
dan dén doc té bao gop phan tang phan tng viém, giam kha
nang co bop va giam tinh dap ting cla co tim vdi cac tac
nhan g-adrenergic. Cac sesquiterpen lacton (cynaropicrin
va grosheimin) dugc ching minh cé tac dung tic ché biéu
hién iNOS manh véi ICso = 1,2 va 3,5 uM [84].

Ngoai ra, ALE da dugc chimg minh ldm giam mic
cholesterol huyét twong & chudt hamster cé ché d6 3n chtra

ALE (4,5 g/kg) trong 42 ngay theo co ché lién quan dén viéc
tang tiét acid mat trong phan va sterol trung tinh. Trong do,
& chudt duc va cai déu cd cholesterol toan phan thdp hon
dang ké (15%), cholesterol LDL (30%) va triglycerid (15 —
22%) so v6i nhom chimg. Acid mat toan phan va sterol trung
tinh tang dang ké (50% va 53%) trong miu phéan cua con
duc; 82,4% va 25% & con cai so vai nhom chung [85].
Nghién ctru cling chirng minh luteolin va cynarosid c6 vai
trd quan trong cho tac dong trc ché cholesterol mau [85] va
lam giam dang ké ROS do LDL giy ra & 20 hodc 50 mM.
Ngoai ra, luteolin ciing ngan chin hiéu quéa tac déng cta
insulin d6i véi qua trinh sinh tong hop cholesterol [86].
4.1.5. Tac dung trén hé tiéu hoa

Trén mé hinh in vivo, ALE véi liéu 125 - 500 mg/kg
dugc chimng minh c6 kha ning chdng lai tac hai cia ethanol
trén hé tiéu héa. Mit khac, & lidu 1000 - 2000 mg/kg,
Actisd c6 thé ngin can ton thuong niém mac da day do
stress gay ra [87]. Cynarin trong Actisd gitip ting tiét mat,
tro ti€u hoa, tang cam giac thém an [88], [89].

ALE c6 hiéu qua lam giam céc triéu chimng ri loan da
day - ruot nhu kho tiéu, truéng bung, budn non, dau bung.
Pac biét phén dich chiét dichloromethan cho théy ¢o hiéu
qua nhat (ICso 0,49 - 1,77 mg/ml). Thanh phan c6 hoat tinh
dugc xac dinh 1a sesquiterpen lacton cynaropicrin (ICso la
0,049 - 0,086 mg/ml) manh hon 14 1an so v6i phan dich
chiét dichloromethan toan phén va c6 hiéu luc tuong tu voi
papaverin. Két qua nay di minh chimg cho viéc sir dung
phé bién Actisd dé diéu trj rdi loan tiéu hoa, va khuyén
khich cac nghién ctru méi vé hop chit nay, nham thu duoc
cac chét chong co thit méi [90].

4.1.6. Tac dung khang viém

Trén mo hinh in vitro, ALE c6 kha ning tc ché
AKRI1BI (enzym thudc ho aldo-keto reductase) nén cé hoat
tinh khang viém vé6i ICsp = 5,122 pg/ml (chung duong
quercetin 1Cs = 4,473 pg/ml) [91]. ALE (400 mg/kg) lam
giam phu né 17,3% trong 1 gio dau tién (z < 0,001) so Vi
nhém dung indomethacin va tc ché viém 44,27% so véi
nhém chung. Sau nam gid diéu tri, ti 1& nay ting 1én 735%
va 832%. Ty I¢ fibrinogen giam dang ké (» < 0,01) & nhém
dung indomethacin (16,55%) va nhém ding ALE (22,90%)
so v6i nhém khéng dung ALE; Mac CRP (C-reactive
protein) ¢ 2 nhom nay ciing giam dang ké (» < 0,001) tuong
ung 1a 60,86% va 34,23% so v6i nhém ching bénh 1y.
Nhimg két qua nay cho thay, dich chiét ethanol cua la
Actiso c6 hiéu qua manh mé twong ty nhu indomethacin.
Tac dung nay duoc cho 1a do luteolin c6 hoat tinh trc ché sy
thanh 1ap COX-2, PGEZ2, lipopolysaccharid (LPS), xanthin
oxidase, lipoxygenase, va TNF-o [92], [93].

4.1.7. Tac dung khéang khoi u

Céc polyphenol trong Actisé duge chimg minh vé tac
dong trc ché sy di cin cua té bao ung thu. Sau 24 gio, dich
chiét ALE (800 uM) lam chét khoang 50% té bao ung thu
tuyén tién liét va hon 50% té bao ung thu va, budng trimg,
phdi, ndo, xwong va té bao bach cau. Té bao ung thu dai
trang va da day dé khang cao hon, lugng té bao chét dudi
50%. Tuy nhién, voi lidu cao cua dich chiét Actisd
(1200 uM), doc tinh té bao thé hién & tit ca cac dong té bao
ung thu dugc thir nghiém [94]. Ngoai ra, ALE (6 pg/ml va
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12 ug/ml) trc ché sy di cin ciia dong té bao u trung biéu mo
mang phoi 4c tinh twong ty nhu pemetrexed. [95]

Pang chu y, dang bao ché nano bac (AgNP) tir cao chiét
l4 Actisd c6 tac dung khang dong té bao ung thu vi
(MCF7) manh hon dang thong thudng, theo co ché lam
giam sy di chuyén cua té bao, tang biéu hién cua Bax, {rc
ché Bcl-2, diéu hoa qué trinh apoptosis cua ty thé [96].
Tuong tu, AgNP tir cao chiét hoa Actiso ciing ¢ kha ning
gdy doc té bao ung thu manh hon so v6i dang bao ché thong
thuong trén dong té bao ung thu tuyén tién ligt (PC-3) va
ung thu phdi (A549) véi ICso lan luot 1a 2,47 pg/mL va
1,35 pg/mL; Ching duong la doxorubicin (ICsp = 5,13 va
6,19 ug/mL). Cac AgNP dugc diéu ché tir dich chiét hoa
da gay apoptosis bang cach ting biéu hién cac P53, Bax,
caspase-3, 8, 9 va lam giam Bcl-2 & ca muc do biéu hién
gen va protein. Vi vy, cong thirc nay 1a mot dang bao ché
day hira hen cho cac thube chdng ung thu tir Actisd [97].
4.2. Cdc thir nghiém lam sang
4.2.1. Piéu tri khé tiéu, ddy hoi, hoi chitng rugt kich thich

ALE c¢6 tac dung lam giam dang ké cac triéu chimg rudt
kich thich (IBS) bao gdm dau bung, sinh bung, day hoi va tio
bon [98]. Céc triéu chimg nay gidng véi bénh kho tiéu, day hoi.

Khéo sat thudc sau khi ban ra thi trudng, mot nhom bénh
nhan (n = 279) véi cac tri¢u chimg IBS da dugc chon tir mot
¢& mau gém 533 bénh nhan ¢ Birc. Cac bénh nhan nay dugc
diéu tri voi vién Hepar-SL-forte ciia Dirc (320 mg ALE, udng
2 vién x 3 lan/ngay). Sau 6 tuan diéu tri cho thay ALE lam
giam dang ké mirc d6 nghiém trong cuia céc triéu chimg gdm
dau bung, day hoi va tao bon. Sy cai thién & mirc d6 “tdt” dén
“rat tot” co y nghia thong ké da dwoc danh gia boi ca bénh
nhén (96%) va bac si (84%) [98]. Hiéu qua cai thién triéu
chtng IBS trén lam sang cling dugc ghi nhan [99], [100].
4.2.2. Piéu tri roi loan lipid huyét

Tac dung ha lipid huyét cuia ALE duoc ching minh qua
it nhat 19 thir nghiém 1am sang tir nim 2000-2020 [67],
[101], [102]. Trong do, 14 thir nghiém dugc phan tich tong
hop. Ddi tugng nghién ctu gdm 960 nguoi (505 ngudi
nhom can thiép va 455 ngudi nhom ddi ching) tir 18 - 70
tudi, gdm nhimg ngudi bi ting cholesterol méau, khong
hodc ¢6 kém cac bénh 1y khac nhu ting huyét ap, dai théo
duong type 2, viém gan nhiém mé& c6 hodc khong do rugu
(NASH hoic NAFLD), ting huyét 4p, thira cAn va béo phi,
r6i loan dudng huyét luc doi, bénh than man tinh,... ALE
duoc dung vai liéu tir 50 - 2.700 mg/ngay, 5 - 12 tudn, trong
d6 lidu co tac dung 1a 500 - 1.800 mg/ngay. Nhin chung,
két qua cho thdy, cao chiét ALE lam giam dang ké
triglycerid, cholesterol toan phan va cholesterol LDL;
Khong anh huong dén cholesterol HDL. Két qua cho thay,
viée bo sung Actisd co thé gitip ngan ngira bénh tim mach
bang cach lam giam lipid mau. Tuy nhién, hiéu qua diéu tri
con phuy thudc vao chat luong cia ché pham va mirc d6 rdi
loan lipid mau ctia ngudi bénh [103].
4.2.3. Diéu tri tang huyét ap

Tac dong ha huyét ap ciia ALE dugc chimg minh trén
8 thir nghiém |am sang ngau nhién c6 ddi chimg gdm 512
ngudi v6i cac bénh 1y khac nhau nhu ting huyét ap [104],
[105]; bénh viém gan khong do rugu; Bénh dai thao duong
type 2. Két qua cho thay, ALE chi anh huong déng ké dén

huyét 4p & bénh nhan bi cao huyét ap dugc diéu tri bang
ALE (100 - 500 mg/ngay) c6 thé lam giam huyét ap tam
thu (HATT) (-3,19 mmHg) va huyét ap tdm truong
(HATTY) (-2,33 mmHg). Tuy nhién, viéc ding Actis6 can
it nhat 12 tuan dé giam HATTr. [102], [106].

Céc tac dong ha huyét ap cua Actisd ciing c6 thé lién
quan dén tac dung ha cholesterol mau ciia ALE. Ngoai ra,
cao Actisd co cac dic tinh chdng lai stress oxy hoa thong
qua viéc giam trong san xudt cic ROS ndi bao va giam
LDL trong té bao ngudi. Vi stress oxy hoa da dugce xem la
mat trong nhitng nguyén nhan chinh trong co ché bénh sinh
ctia bénh tang huyét ap. Bén canh d6, luteolin va cynarosid
da dugce ching minh lam ting hoat dong ving khoi dong
gen ciing nhu tang biéu hién mRNA ctia eNOS, dan dén su
gia ting san xuat nitric oxid (NO). Thiéu hut NO gép phan
lam tang huyét ap, vi vy su gia ting NO c6 thé gitp khic
phuc nhiing anh huéng nay [107].

4.2.4. Piéu tri viém gan nhiém mé khéng do rrou (NAFLD)

Tac dong bao vé gan cia ALE trén nguoi bi NAFLD da
duoc thyc hién trén 90 bénh nhan diéu tri bang metformin
(1000 mg/ngay), vitamin E (400 Ul/ngay) va ALE
(800 mg/ngay) va chia ngiu nhién thanh ba nhém gdm
metformin-vitamin E (ME), metformin-ALE (MA) va
vitamin E-ALE (EA). Sau 12 tuan diéu tri, ty 16 ALT va AST
giam dang ké & ca 3 nhém (p <0,05). Két qua siéu am gan cho
thay, ty 18 tich tu m& cua bénh nhan giam déng ké trong tat ca
cac nhom nghién ctru va dic biét 1a nhém MA (23,3%). Nhin
chung, viéc st dung dong thoi ALE véi vitamin E va
metformin 1am giam men gan t&t hon so vé6i viéc st dung
ddng thoi metformin véi vitamin E va cai thién cac bién chimg
& bénh nhan NAFLD [106]. Mot s6 nghién ctru 14m sang khac
ciing cho két qua twong tw gdm thir nghiém trén 60 ngudi b
NAFLD (2700 mg/ngay x 12 thang) [102]; Trén 100 ngudi
NAFLD (600 mg/ngay x 2 thang) [108].

Tac dung c6 loi ciia ALE d6i voi bénh NAFLD duoc
cho 1a do tdc dong lam giam cholesterol va triglycerid
[109], [110], tang d6 nhay insulin [111], [112], ting tong
hop acid mat [79], giam hoat tinh cia HMG-CoA (enzym
xtc tac sinh tong hop cholesterol) [113], va chdng oxy héa
[114], [115], [116]. C4c hoat tinh nay la cua luteolin, acid
chlorogenic, acid caffeic va cac dan xuét ctia chiing. Ngoai
ra, luteolin 1am giam hap thu cholesterol bang cach trc ché
protein Niemann-Pick C1-Like 1 (NPC1L1) - m{t protein
¢6 trong biéu mo dudng tiéu héa va té bao gan gilp hap thy
cholesterol, cho thiy nhimng tac dung dic biét c6 loi trong
diéu trj viém gan NAFLD [117].

5. Poc tinh

L& Actisd dung an toan va di dwoc chip nhan dung dé
diéu tri chimg kho tiéu boi Hoi Dong Chuyén Luan Dugc
Dién Puc [118]. Trong cac thir nghiém 1am sang, liéu ALE
thuong dung tir 200 - 600 mg/ngay, kéo dai 6 - 12 tuan cho
ngudi tir 18 - 70 tudi, trong d6 cling c6 mot sd nghién ctru
dung véi lidu kha 16n 1250 - 2700 mg/ngay, tuy nhién ALE
cho thay kha nang dung nap t6t va ty 1é cac tac dung phu
nhe va rét it, thdm chi c6 mot sb tac dung tich cuc duge bao
co [67], [119], [101], [120].

Cao long Actisd (70% l& va 30% hoa tuoi) khi ding
duong ubng trong 4 tuan & lidu 0,2 g/kg/ngay va 1,0
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g/kg/ngay khong gy ddc tinh ban truong dién trén chuot
cdng tring, khong anh huong dén tinh trang chung, thé
trong, cac chi sb huyét hoc, chire nang gan, than va mo
bénh hoc gan than trén chudt cong trang [121]. Lidu gay
chét trung binh (LDso) qua duong udng va tiém phiic mo
cta cao chiét ethanol tir 14 Actisd & chudt 1an lwgt 1a 1,0 va
2,0 g/kg thé trong. Liéu gay chét trung binh cua cynarin
bang duong ubng & chudt 1a 1,9 g/kg. Dbi v0i tiém phuic
mo, cynarin véi lidu tir 50 - 400 mg/kg mdi ngay, trong
vong 15 ngay, nhén thiy khong tao ra bat thuong nao vé
dai thé, huyét hoc hogc sinh hoa & chudt. Tuy nhién, & liéu
100 - 400 mg/kg tiém phuc mo trong 40 ngay lam tang
trong lugng co thé va than ctia chudt, va gdy ramot s thodi
hoa & gan. Mot danh gia trén ALE cho thay, khdng c6 tac
dung gay dot bién gen trén t& bao chudt nudi ciy. Tuy
nhién, ¢ liéu 2,0 g/kg, hoat dong gay ddc gen bat dau duoc
quan sat thay [122].

6. Phan tich céc polyphenol trong Actisd
6.1. Mgt sé6 phwong phdp phén tich dinh tinh, dinh lwong
Céc cong bd vé phuong phap dinh lvong ddng thdi nhidu
polyphenol trong Actisd tir nam 2002 — 2021 phan 16n déu ap
dung k¥ thuat HPLC véi dau do UV, va c6 thé két hop vai
khdi pho. Cot phén tich duoc sir dung phd bién 1a cot Cig v6i
chiéu dai tir 150 - 250 mm, duodng kinh 2,0-4,6 mm va c& hat
phod bién 1a 5 um. Hé pha dong thudng dung 1a acetonitril va
nude ¢6 thém 0,01-0,5% acid (acid acetic, acid formic, acid
trifluoroacetic, acid phosphoric) voi chuong trinh rira giai
gradient véi ti 1& acetonitril khoi dau tir 6-10% va céc pic
polyphenol thong thudng dugc rira giai toan bd dén ti 1¢ 30-
35% acetonitril. Cac dan xuit cia CQA thuong duoc phat
hién & budc song 323-325 nm, trong khi cac dan xudt luteolin
dugc dinh lugng & budce song khoang 348 nm [6], [38], [48],
[50], [72], [123]. Dung méi chiét xuat cho 14 va hoa dau Actiso
thuong dugc dung 1a methanol hodc ethanol 60-80%, va
methanol 20% diing dé hoa tan cao chiét 14 Actiso [38].

Theo Dugc dién Viét Nam V, 14 va cao Actisd duoc
dinh tinh cynarin bang sic ky I6p mong (SKLM) trén dich
MeOH cua la Actis6 voi hé dung moéi la butyl acetat—nude—
acid formic (4:5:5) va trén cao kho vai hé dung méi la ethyl
acetat-nude—acid formic—acid acetic khan (100:10:5:5),
phat hién bang thudc thir NaNO, 10%, so sanh véi chuan
cynarin. Dinh lwgng ham lugng phenol toan phan tinh theo
cynarin bang phuong phap quang phd. Chi acetat dugc
dung dé tua cac polyphenol, sau d6 giai phong ching bang
acid sulfuric. Dich chiét dugc do & budc song 325 nm.
Duoc lidu 14 Actisd phai chira khong it hon 0,1% hoat chét
tinh theo cynarin. Ham lugng cynarin trong cao dac Actisd
khéng dugc nhoé hon 2,5% [148].

Theo Duogc dién Chau Au (EP) 10.0, Duoc dién Anh
(BP) 2020, tiéu chuén chit lwong cua 14 va cao khd Actiso,
duoc dinh tinh bang SKLM véi hé dung méi la ethyl acetat—
nudc—acid formic khan—acid acetic khan (100:27:11:11),
so sanh véi chuan acid chlorogenic va cynarosid va dinh
lwong ham lugng acid chlorogenic bang phwong phap HPLC
v6i diéu kién sic ky gom: Cot sic ky (250 mm x 4,6 mm; 5
um); Nhiét do cot: 40°C; Toe do dong (1,2 ml/phut); Budc
song phat hién (330 nm); Thé tich tiém (25 ul); Pha dong
[Acid phosphoric - nude (0,5: 99,5) (A)] va [acid phosphoric

- acetonitril (0,5: 99,5) (B)]. Chuong trinh rtra giai [8% B
(0 - 1 phut); 8 - 25% B (1 - 20 phat); 25% B (20 - 33 phat);
25 - 100% B (33 - 35 phut)]. Ham lugng acid chlorogenic
trong 14 kho va cao Actisé kho duoc qui dinh khong thap
hon 1an luot 14 0,8% va 0,6% [149, 150].

6.2. Ham lwong cdc polyphenol trong Actisé

Theo cac nghién ciru, cac phan doan n-butanol va nudce,
phan doan ethyl acetat cia |4 Actisd c6 ham lugng
polyphenol toan phan cao nhét va hoat tinh chéng oxy hoa
manh nhét [36]. Tuy nhién, ham luong cac polyphenol con
phu thudc vao nhiéu yéu t6 nhu trong trot, méi trudng
[124], gidng Actiso [38], giai doan sinh truong cua cy
[125], thoi gian thu héi [126], cac bd phan ding (14, dé hoa,
vi tri 14 bac cia hoa dau) [6], [29] va ddc biét la phuong
phap ché bién [127].

Ham lwong% khéi lwgng ciia cac polyphenol trong 14
kho Actisd: Ham lugng cac acid mono-CQA 4 cao nhét
(0,48 - 4,24%), ké dén la acid di-CQA (0,03 - 0,45%), va
flavonoid (0,06 - 0,52%) [128]. Trong do, acid chlorogenic
thuong c6 ham luong cao nhit (0,35 - 18,34 mg/g); ké dén
la cynarosid (0,04 - 10,65 mg/g); cynarin rit thip hoic
khong phat hién duoc (0,00 - 1,02 mg/g) [35], [50]. Tuy
nhién, ham lugng cac acid phenol nay con phu thudc vao
dung moi chiét xuét. Do d6, nghién ciru ctia Negro va cong
su cling xac dinh acid chlorogenic va 1,5-diCQA la 2 thanh
phén chinh trong 14 khd Actisé nhung 1,5-diCQA lai cao hon
acid chlorogenic trong ca 6 gidng Actisé ¢ thé Ia do dung
moi chiét xuat khac [38]. V& thanh phan flavonoid, cic dan
xut luteolin 1a nhiéu nhét, dic biét 1a cynarosid ¢6 nhiéu
trong 14 clia tat ca cac gidng Actisd. Cac dan xudt apigenin
rat thip & hau hét cac gidng. Ham luong flavonoid cao hon
khi cay & thoi ky sinh dudng. Tuy nhién, ham lugng cla
ching con phu thudce vao giéng cay Actiso [41], [53], [129].

Ham lwong polyphenol trong cdc ché phim: Cic ché
pham c6 chira cao chiét tir 14 hodc hoa Actiso trén thi truong
gdm céc dang bao ché nhu vién nang cung, vién nén (bao
phim, bao dudng, vién sui) ciing da dugc danh gid vé ham
luong céc polyphenol chinh [6], [50], [130]. Tuong ty trong
14 Actisd, cac acid mono-CQA chiém ti 16 cao nhét trong tat
ca cac ché pham, dac biét ti 16 phan trim ciia chung (tinh trén
téng polyphenol) trong cac thuc phim b sung hoi cao hon
s0 v6i trong dugc pham. Nguoc lai, ti 16 phan tram cua Cac
di-CQA trong cac dang bao ché dwoc phim chiém wu thé
hon so véi cac thuc phdm bd sung. Trong do, acid
chlorogenic chiém chu yéu, ké dén 1a 3-CQA va 4-CQA,
khéng phat hién dugc 1-CQA. Khac vodi 1a Actisd, cynarin
dugc tim thay trong ché pham véi ti 1é cao hon cac diCQA
khéc. Didu nay dugc cho la cynarin 1a mot chét duoc tao ra
boi s isomer hoa tiracid 1,5-diCQA trong qué trinh san xuét
cao chiét Actisd. Do viy, co thé thdy, ham lugng acid
1,5-diCQA cao hon trong & Actis0 nhung lai thip hon dang
ké & mot s6 ché pham, trong khi cynarin thi ngugc lai [48].
Nhin chung, ham lugng polyphenol cia cac ché phdm khac
biét 1a do quy trinh chiét xuét khac nhau [6], [49], [48], [130]
va con chiu anh hudng boi nhiéu yéu t6 khéc.

7. Két luan
Bai tong quan nay da gisi thiéu khai quat vé dac diém
thuc vat hoc, hoa hoc, tac dung dugc ly, mét s6 thur nghiém
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lam sang, va cac phuong phap phén tich ciing nhu ham
lugng ctia cac polyphenol chinh trong dugc li€u Actisé.
Qua bai bao nay, nguoi doc s& ¢é nhiéu théng tin hitu ich
vé mot duoc liéu giau polyphenol, c6 hoat tinh chdng oxy
hoa manh, bao vé gan va ha cholesterol mau. Thong qua
bai tong quan nay, cac nha san xuét ché pham Actisé trong
nudc ciing ¢6 cai nhin tong thé cac khia canh vé cay Actisd
da duoc nghién ctru trén thé gidi (chu yéu ¢ Chau Au), tir
d6 co co so khoa hoc dé nghién ciru san xuat thanh cong
céc ché pham c6 chét lugng cao tuong dwong véi cac ché
pham uy tin dang luu hanh & nuéc ngoai tng dung trong
diéu tri cac bénh vé gan, mat.
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