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Tom tat

Nudi cdy té bao thuc vdt 1a mét trong nhitng phurong dwroc quan tam nghién ciru dé thu nhdn
cac hop chat thir cap c6 gia tri, dwoc sir dung 1am phy gia thic pham, my pham va duwoc phdam. Sie
tong hop cac hop chat thiz cap tir nudi cdy té bao thuc vdt in vitro hoan toan duwoc kiém soat chdit
ché, déc lap véi s thay doi cua khi hdu va diéu kién dat trong. Nhiéu triwong hop viéc tong hep hoa
hoc c&c hop chat thi cdp 1a khong thé hodc khong kha thi vé mat kinh té. Hon nira, cac chat phu gia
thuec phdm tu nhién duwoc nguoi tiéu ding wa thich hon so véi nhiing san pham dioc san xudt nhan
tz0. Trong bai bao nay, chling t6i tong quan vé cac hep chat thiz cap chinh cé trong thuc Vit ciing
nhu vai tro ciia chiing trong doi song. Pong thoi, ghi nhédn cdc wu diém ciia phicong phdp nuéi cay
té bao thyc vat thu nhdn hop chat ¢ hogt tinh sinh hoc, cling Véi viéc gidi thigu cac hep chat thyc
Vat da duweoc san xudt thwong mai.

Tir khoa: duoc liéu, hop chdt thiz cap, nudi cay té bao thyc vat, phy gia thuc pham, my pham
Abtract

PRODUCTION OF SECONDARY METABOLITIES IN PLANT CELL CULTURE
METHOD

Plant cell culture is one of the interesting methods to produce valuable secondary
metabolities, such as food additives, cosmetics and pharmaceuticals. The synthesis of secondary
metabolities from plant cell culture in vitro is strictly controlled, independent of climate change and
soil conditions. In many cases, chemical synthesis of secondary metabolities is not possible or
economically feasible. Moreover, natural food additives are preferred by consumers to
manufactured products. In this paper, we have an overview of the major secondary metabolities in
plant as well as their roles in life. And the advantages of plant cell culture methods that are used to
collect bioactive compounds were noted, along with the introduction of commercially plant
compounds.

1. Gioi thiéu

Thue vat, voi khoang 250.000 loai, 1a ngudn cung cap cc hop chét dung lam dugc liéu hodc
phu gia thuc phim c6 gia tri. Nhiing san phdm nay duoc biét nhu 1a cac chit trao doi thir cép,
thuong dugc hinh thanh véi mot lugng rat nho trong cdy va chirc ning trao ddi chat chua dugc biét
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dén day du. Chung dudng nhu 14 san pham cta cac phan tng hoa hoc cua thuc vat véi méi trudng
(bao vé chong lai cac mam bénh, bao vé chéng lai tia cyc tim) (Mulbagal & Tsay, 2004). Theo
thong ké cta T chirc Y té Thé gidi (WHO), 80% dan sb thé gidi dua vao y hoc b truyén dé chim
soc ste khoe, trong d6 chu yéu 1a thude tir cay co. Ngoai ra, thuc vat 1a ngudn nguyén liéu dé san
xuét nhiéu loai thudc hién dai nhu analgesic, aspirin, c6 ngudn goc tir loai Salix va Spiraea; thudc
chéng ung thu nhu paclitaxel va vinblastine (Pant, 2014).

Khoang 25 - 28% cac loai thudc hién tai c6 nguén géc tir thuc vat bac cao va hon 60% thube
chdng ung thu ¢ ngudn gdc tryc tiép hodc gian tiép tir thuc vat. Theo BBC, thudc c6 ngudn gdc tir
thuc vat sé ting tir 29,3 ty d6 la trong nam 2017 1én khoang 39,2 ty d6 la vao ndm 2022 véi toc do
tang truong hang nam 1a 5,9% (Gongalves & Romano, 2018). Cac hop chat thir cap quan trong
trong nganh duoc hién nay dugc thu nhan bing cach chiét xudt tir cdy ngoai ty nhién. Tuy nhién,
phuong phap nay né c6 thé dan dén sy tuyét ching ctia mot s6 loai thyc vat nguy cap nhu Taxus
brevifolia hoac Podophyllum hexandrum va gay anh huong sinh thai nghiém trong. Hon nira, viéc
trong duoc lidu co thé gip nhiéu khé khan nhu: loi nhuan thip do cay ting trudong cham, yéu tb khi
hau khong thich hgp khi canh tac & nhiéu noi khac nhau, sau hai, dich bénh cay tr@)ng, tinh trang
thiéu lao dong trong cham soéc va thu hai... Trong nhimg niam gan ddy, xu hudng nhan sinh khéi
trong phong thi nghiém voi quy mo 16n 1a mot giai phap thay thé dan cac phuong phap truyén
thdng. K¥ thuat nudi cdy té bao thyc vat 1a mot phuong phép tiéu biéu cho tiém niang thu nhan cac
hop chét thir cAp c6 gia tri. Hién nay, san xuét cac hop chét tht cép trén qui mé 16n bang phuong
phap nudi cay té bao da dwoc thuc hién trén nhiéu loai cay duoc liéu khac nhau nhu shikonin tir
nudi cdy té bao cua Litospermum erythrorhizon, berberine tir Coptis japonica va sanguinarine tir
Papaver somniferum (Smetanska, 2008). Xuat phat tir co s¢ trén, bai viét ndy mong mudn cung cap
thém nhirng thong tin vé& “thu nhan hep chét thir cAp bing phwong phap nudi ciy té bao thuc
vat”, qua d6 chuang ta thiy rd hon vai tro ctia hop chit thi cap tir thuc vat cling nhu tng dung cong
nghé sinh hoc vao trong doi séng.

2. Hop chit thir c4p tir thuc vat
Cay duoc liéu 1a mot trong nhitng ngudn thude cau sdng phan 16n dan sé thé gisi. Hop chét
c6 hoat tinh sinh hoc duogc chiét xuét tir thuc vat hién dang duoc wng dung rt nhiéu trong cong
nghiép nhu: hoa chit néng nghiép, phu gia thuc pham, duoc pham (bang 1). Cac hop chit nay thudc
vé mot nhom duoc goi 12 hop chat thir cap (Mulbagal & Tsay, 2004).
Bdng 1. Tam quan trong cua cac san pham tir thuc vdt trong cong nghiép
(Bhojwani & Razdan, 1996)

1. Dwoc pham Ajmalicine, atropine,  berberine,  codeine,
a. Alkaloid reserpine, vincristine, vinblastine

b. Steroid Diosgenin

c. Cardenolide Digitoxin, digoxin

2. Phu gia thuc pham Stevioside, thaumatin

a. Chat tao vi ngot Quinine

b. Chiét tao vi ding Crocin

c. Chit mau

3. Chit mau va tinh dau Shikonin, anthocyanin, betalin
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a. Chat mau Hoa hong, hoa lai, oai huong

b. Tinh dau

4. Héa chat nong nghiép va hoa chat tinh ché Pyrethrin, salannin, azadirachtin
a. Hoa chit néng nghiép Protease, vitamin, lipid, dau

b. Héa chat tinh ché

Céc hop chat thir cap cd thé duoc phén loai don gian, bao gém cac nhém chinh: terpene,
phenolic va alkaloid (Agostini-Costa va cs., 2014).

Nhom terpene: Terpene, hoac isoprenoid, la mot trong nhiing loai hop chét tht cép da dang
nhit. Theo tir dién “Dictionary of Natural Products” da liét ké trén 30000 san pham thudc nhom
nay, chil yéu c6 ngudn gbe thuc vat, bao gdm cac chat mui vi, khang sinh, hoc mén dong thuc vat,
lipid mang, chat khang con tring,... (Anurag va cs., 2015). Terpenoid & nhom san pham ty nhién
16n nhét va da dang nhat, c6 cau tao tir cdc phén tir tuyén tinh dén da phan tir va c¢6 kich thudc tir 5-
carbon hemiterpene dén cao su tu nhién, bao gdm hang nghin don vi isoprene. Tét ca cac terpenoid
duogc tong hop théng qua viée ngung tu cic don vi isoprene (C5) va dugc phan loai theo sb lugng
niam don vi carbon co trong cdu tric 151 (Agostini-Costa va cs., 2014). Nhiéu tinh dau thuc vat, nhu
menthol, linalool, geraniol va caryophyllene dugc tao thanh bdi cdc monoterpene (C10), véi hai don
vi isoprene, va sesquiterpene (C15), voi ba don vi isoprene. Cac hop chat khac, nhu diterpenes
(C20), triterpenes (C30) va tetraterpene (C40) ciing c6 dic tinh rat dic biét (Anurag va cs., 2015).

Nhom phenolic: Tat ca cac chit thudc nhém phenol co dic trung 1a déu chira it nhit mot
vong thom gin v&i mot hodc nhidu nhém hydroxyl. Hon 8000 céu trac phenol dd duoc tim thiy va
chung dugc phan bd rong ri ¢ cac loai thuc vat. Ching c¢6 ciu trac tir don gian véi mot vong thom
cho dén cac polymer phtic tap nhu tannin, lignin. Chiing cé thé dugc phéan loai dua trén sb lugng va
su bd tri cua cac nguyén tir carbon va chung duoc tim thay két hop voi dudng va cac acid hitu co.
Nhom phenol ¢6 thé duoc phan thanh hai nhom nho hon 1a: flavonoid va phi flavonoid. Cac hop
chat phenol tir thuc vat 1a mot trong nhitng nhom hop chét thir cip 16n nhat c6 & rau qua, ché, ca
cao,... Ching co6 nhiéu tinh chét c¢6 loi nén dugc nghién ciu nhiéu trong céac linh vuc hoéa hoc, sinh
hoc, néng nghiép va y hoc. Ching duoc dic trung boi cac tinh chit chdng oxy hod, chdng viém,
chdng lai cac chat giy ung thu va mot sé bénh khac. Cac chat phenol don gian 1a cac chat diét
khuédn va gdy mé (Justin va cs., 2014).

Nhom alkaloid: Céac alkaloid c6 dang tinh thé 1 cac hop chat chira nito, c6 thé duoc tach
chiét bang cach ding dung dich acid. Alkaloid c6 hoat tinh sinh 1y trén tit ca dong vat va duoc sir
dung trong cong nghiép dugc (Nguyén Hoang Loc, 2007). Ngoai carbon, hydro va nito, nhom nay
cling ¢6 thé chtra oxy, luu huynh va hiém khi c6 cac nguyén t6 khac nhu clo, brom va phospho.
Alkaloid dugc tao ra bai rit nhiéu sinh vat, nhu vi khuén, ndm, dong vat nhung chu yéu tur thye vat.
Hau hét trong s6 chung 1a doc ddi voi cac sinh vat khac. Chung co tac dung dugc 1y da dang va
dugc sir dung 1am thudc chira bénh tir rat 1au (Justin va cs., 2014).

3. Nudi cy té bao thuc vat

Nhiing nghién ctu vé cac hop chat thir cip ¢ ngudn géc tir thuc vat da phat trién tir cudi
nhitng ndam 50 cua thé ky XX. Céac hop chat thir cap quan trong trong cong nghiép nhu: nuéc hoa,
thudc diét con trung, thudce tri liéu, thudc khang sinh... Ching cé thé dugc thu nhan tir phuong phap
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nubi cay mo té bao thyc vat nhu mot sy thay thé cho cay trong. Viéc san xuat quy mo 16n dau tién
dd duoc thyc hién thanh cong ddi véi hop chit shikonin dugc chiét xuat tir cay Lithospermum
erythrorhizon. Ké tir d6, nhiéu hop chat thic cap c6 gié tri nhu taxol, berberine,... di duoc thu nhan
bang phuong phap nudi cay té bao thuc vat (Misawa, 1994).

Nudi cdy té bao thuc vat dugc khoi dau thdng qua su hinh thanh mot khdi cac té bao khong
phan hoa, goi 12 "mo se0". M6 seo hinh thanh tir cic md hodc co quan di phan hoa dudi diéu kién
dic biét (vét thwong, xur Iy cac chét diéu hoa sinh trudng,...). Sau d6, mé seo s& dugc chuyén vao
mdi trudng 10ng, duoc l4c lién tyc trén may lic vong véi toe do thich hop nhiam cung cip day da
oxy cho té bao. Trong qué trinh nudi cdy, té bao co thé tach roi hoic két thanh cum nho, goi la
huyén phu té bao (Nguyén Pic Luong & Lé Thi Thay Tién, 2006).

Nudi cay té bao thuc vat cé thé gilp cho qua trinh thu nhan hop chat thi cap duoc lién tuc
va on dinh. Phuong phap nay c6 nhiéu wu diém ma cac nha khoa hoc quan tdm nhu
(Fischer va cs., 1999; Smetanska, 2008; Vijaya Sree va cs., 2010): (1) Hop chét thir cip c6 gia tri
duogc san xuét trong diéu kién cé kiém soét chit chg, doc lap véi sy thay doi cua khi hau va diéu
kién dét trong; (2) Ham luong cia mot s6 hop chét thir cap duoc thu nhan tir nudi ciy té bao co thé
cao hon so v4i cdy ngoai tu nhién; (3) Tranh anh huéng sinh hoc (vi sinh Vat va con tring) dén céac
té bao thuc vat duoc nudi cdy; (4) Cac té bao cua bat ky loai thuc vat nao ciing c6 thé dugc nudi cay
dé phuc vu cho muc dich san xuit cac hop chat thu cip; (5) Thiét bi c6 thé tw dong kiém soat sy
tang trudng cua té bao va diéu hoa cac qua trinh chuyén hoa do vay s& 1am giam chi phi lao dong va
cai thién nang suat; (6) Qua trinh tach chiét cac hop chét thir cap tir té bao thuc vt in vitro kha don
gian. Pay 1a mot vu diém dé ap dung phuong phap nudi cdy té bao thuc vat voi muc dich thwong
mai; (7) Nudi cdy té bao thuc vat c6 kha ning téng hop cac chat ma nhiing chat nay c6 thé khong
dugc tim thay trong cdy nguyén ven; (8) Bén canh do, nhitng két qua nghién ciru gan day cho thay
Kk thuat nudi cdy huyén phu té bao thuc vat ciing duoc sir dung dé san xuét cac san pham protein
tai to hop.

Viéc kham pha ra phuong phap nudi cdy té bao ¢ kha ning san xuat cac hop chat dung 1am
thudc véi mot lugng tuong tu hoic nhidu hon so véi thuc vat nguyén ven da ting tdc nhidu nim
qua. Mot s6 khao sat vé& nudi cy té bao thuc vat dé san xuit cac loai dugc phim quan trong dugc
trinh bay trong bang 2.

Bdng 2. Mgt sé hop chat thit cdp dwoc san xudt tir nudi cay té bao thuc vt (Misawa, 1994)

Hiéu suit Loai
Hop chit Loai thyec vat (% trong lwgng kho) nudi ciy
thir cAp Nudi ciy Thue vat
té bao nguyén ven
Shikonin Lithospermum erythrorhizon 20 15 S
Ginsenoside Panax ginseng 27 4,5 c
Anthraguinones Morinda citrifolia 18 0,3 S
Ajmalicine Catharanthus roseus 1,0 0,3 S
Rosmarinic acid Coleus blumeii 15 3 S
Ubiguinone-10 Nicotiana tabacum 0,036 0,003 S
Diosgenin Dioscorea deltoides 2 2 S
Benzylisoquinoline Coptis japonica 11 5-10 S

Alkaloids
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Berberine Thalictrum minor 10 0,01 S
Berberine Coptis japonica 10 2-4 S
Anthraguinones Galium verum 54 1,2 S
Anthraguinones Galium aparine 3,8 0,2 S
Nicotine Nicotiana tabacum 34 2,0 c
Bisoclaurine Stephania cepharantha 2,3 0,8 S
Tripdiolide Tripterygium wilfordii 0,05 0,001 S

Chu thich: * s = suspension (nudi cay huyén phu té bao); ¢ = callus (nudi cay mo s¢o)

4. Nhirng thanh twu vé thu nhan hep chét thir cap dwgc thwong mai hoa bang phwong phap
nudi cay té bao thuc vat

Hé thdng nudi cdy té bao thyc vat co tiém ning cai thién viéc thu nhan cac hop chat thi cip
c6 gid tri trong y dugc, huong lidu, nuéc hoa va chat mau ma khong thé dugc san xuat boi cac té
bao vi khuan hoic tong hop bang con duong héa hoc. Nhitng nam gan day, su phat trién caa hop
chat thar cap c6 gia tri kinh té cao 1a két qua duoc mong doi nhat trong linh vuc nghién ciu nay.
Ky thuat nudi cay té bao dwoc khoi xuéng tir cudi nhitng nam 60 cua thé ky XX nhu mét cong
cu hitu ich dé nghién ctru va san xuat hop chat tha cap thuc vat.

Taxol: Mot trong nhirng hop chét thir cip rat co gia tri trong diéu tri ung thu 13 taxol. Nam
1962, Barclay di thu thap mau tir loai thong d6 Thai Binh Duong Taxus brevifolia va ban dau cho
thdy vo cua cay nay c6 kha ning gy doc dbi voi dong té bao ung thu biéu mé. Dén nam 1971, hai
nha khoa hoc Wall va Wani da cong bd cau tric hoan chinh cua taxol, mot hop chat co c6 kha ning
chéng ung thu day hta hen. Nam 1979, Susan Horwitz, mot duogc si thudc Pai hoc Y khoa Albert
Einstein & New York da phat hién ra phuong thirc hoat dong doc dao cua taxol. Néu nhu cac chét
chéng ung thu trude ddy da tiéu diét cac té bao ung thu bang cach tc ché sy phan chia cua té bao
nho ngin chin viéc san xuat c&c soi vi dng thi taxol lai kich thich sy phéat trién cua ching. Cac té
bao duoc xtr ly bang taxol tao ra rat nhiéu vi éng dén mirc ching khong thé phdi hop phan chia té
bao. Két qua 1, cac t& bao chét vi tiép tuc cd ging sao chép DNA cua ching trong trudng hop
khong c6 kha nang phan chia. Nhung phai mat hon 20 nam dé hop chat taxol tiép can thi truong
dudi dang thude hod tri. C6 nhiéu Ii do cho sw cham tré nay, nhung mét trong nhiing nguyén chinh
la ngudn cung cip: chiét xuit taxol tir T. brevifolia rat kho khin va cly phéat trién rat cham nén chi
mang lai mot lugng nho hop chat. Hon nira, khi vo cay bi khai thac thi cay s& chét (Ginsberg, 2003).
Hién nay, taxol da dugc san xuat trén quy md 16n bang sy ban tong hop tir cac tién chat DAB va
baccatin 111 hoic nudi ciy té bao thuc vat. Fett-Neto va cs. (1992) da khoi du viéc nudi cdy huyén
phu té bao Taxus cuspidate dé thu nhan hop chét taxol. Srinivasan va cs. (1995) da nghién ctru qua
trinh san xuét taxol bang nudi cdy té bao ctia T. baccata trong céc bioreactor 1 | ¢ canh khuay hay
bo sung hdn hop khi nén. Ham lugng taxol dat 1,5 mg/l. Navia-Osorio va cs. (2002) da nudi ciy té
bao T. baccata var. fastigiata va T. wallichiana trong bioreactor 20 1 ¢6 suc khi & day binh. Ham
luong taxol va baccatin III cao nhét dat 21,04 mg/l va 25,67 mg/l & ngay thir 28 cta qué trinh nudi
cay té bao T. Wallichian. Sy san xuat taxol da dat dén murc d¢ cao (295 mg/l) khi nuéi ciy hai giai
doan té bao T. x. media trong hé¢ théng nudi cay qui mo 1én (Tabata, 2004). Nhu vay, dé san xuét
taxol thuong mai, phuong phap nudi cdy té bao thuc vat trong cc bioreactor duoc thiét ké t6i uu
ho4 12 mot lwa chon. Phyton Biotech 1a cong ty nudi cdy té bao thuc vat dat chudn GMP 16n nhit thé
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gidi dang str dung bioreactor 75000 1 dé san xudt taxol véi nang suat 880000 1 mdi nim (Gongalves
& Romano, 2018).

Camptothecin: Camptothecin 1a mot alkaloid dugc chiét xuit tir cdy Camptotheca
acuminata vao nam 1966 bai Wall, Wani va cs.. Nhung méi dén nam 1985 thi co ché tic dong cua
camptothecin méi duge xac dinh. Camptothecin c6 kha ning biy enzyme topoisomerase |, trong
phtic hop vi DNA. Piéu nay ngin chan sy sao chép DNA cua té bao ung thu va dan dén cai chét
cua té bao ung thu. Hién nay, cic san pham tan trong nudc duoc ban tong hop tir campothecin nhu
topotecan, irinotecan, 1 cic chit gdy tc ché enzyme topoisomerase I duy nhit dugc Cuc Quan Iy
Thuc pham va Duoc pham Hoa Ky cép phép 1am thudc chéng ung thu budng tring, phoi, vi va
rudt két (Asano va cs., 2004). Saito va cs. (2001) da nghién ciru san xuat camptothecin tir ré to
Ophiorriza pumila (Rubiaceae) véi sy lay nhiém cua vi khuan Agrobacterium rhizogenes 15834.
Sinh khdi ré to ting 1én gap 16 lan sau 5 tuan nudi cay. Ham luong camptothecin dat 0,1% so voi
trong lugng kho cua té bao ré. Sudo va cs. (2002) da tién hanh nudi cy ré to Ophiorriza pumila qui
mo Ién bang cach sir dung bioreactor 3 1. Ham luong camptothecin dat 22 mg/mé sau 8 tuan nudi
cdy. Trong d6, ham lwgng camptothecin tiét vao méi truong khoang 17%.

Podophyllotoxin: Khong phai tir bay gio ma tir hang ngan nam trudc, con nguoi da s dung
cac loai thuc vat trong viéc didu tri nhiéu loai bénh khac nhau. Hai loai thuc vét ddu tién duogc
nghién ctru vao nhirng nam 1950 1a Podophyllum peltatum (td&o ma) va Catharanthus roseus (dtra
can) (Gongalves & Romano, 2018). Nghién ctru nay khai ngudn tir bai thude dan gian ctia ngudi An
Do tai My sir dung dich chiét tir ré ciy tdo ma dé diéu tri ung thu da va bénh stii mao ga. Cac nghién
ctru chi ra rang thanh phan chinh cua cdy tio ma la Podophyllotoxin. Podophyllotoxin 13 mét hop
chat c6 doc tinh cao nén nd thudng khong duoc sir dung trong diéu tri ung thu. Nhung cac dan xuét
ctia nd, nhu etoposide va teniposide, duoc sir dung trong diéu tri ung thu phdi, ung thu tinh hoan, u
ndo, ung thu mau va di dugc FDA chap nhan sir dung lam thude diéu tri bénh (Misawa, 1994). Tuy
nhién, trong tu nhién, nhitng cdy nay ting truong cham nén di han ché viéc cung cép
podophyllotoxin va bit bugc ching ta phai tim kiém cac phuong phap san xuét thay thé. Nudi cay té
bao P. peltatum dé san xuét podophyllotoxin lan dau tién dugc thyuc hién boi Kadkade va cs. (1982).
Pé ting san luong cuia podophyllotxin, Woerdenberg va cs. (1990) da sir dung phirc hop tién chat 1a
coniferyl alcohol va b-cyclodextrin bd sung trong méi trudng nudi cdy huyén phu t& bao cua P.
hexandrum. B sung phtc hop 3 mM coniferyl alcohol di ting hiéu sut podophyllotoxin 1én
0,013% theo khéi lugng khd, trong khi mau ddi chimg chi san xuat duge 0,0035% podophyllotoxin.
Smollny va cs. (1992) di théng bao md seo va té bao huyén phu ctia Lilium album da san xuét dugc
0,3% podophyllotoxin. Sakata va cs. (1994) di tao ra ré bat dinh tir md seo cua cay P. peltatum
trong méi truong MS long bd sung NAA 1 mg/l, kinetin 0,2 mg/l va casein thuy phan 500 mg/I. Sau
do, r& duoc chuyén sang moéi truong khdng c6 chit diéu hoa sinh truéng. Ham lwong
podophyllotoxin thu dugc 1a 1,6% so véi sinh khdi ré khd, cao gip 6 lan so voi cly me.
Chayopadhyay va cs. (2002) da nu6i cay huyén phu té bao P. hexandrum trong bioreactor 3 1. Ham
lwong podophyllotoxin dat 0,19 mg/l/ngay, ting 27% so vai hiéu suit nudi trong binh lic sau khi téi
wu héa ngudn carbon, didu kién anh séang va toc do khudy tron .

Vinca alkaloid: Vinca alkaloid (alkaloid dira can) 1a mét ho cac hop chét indole dang dimer,
bao gom khoang 130 hop chét dugc chiét xuit hodc ban téng hop tir cdy dira can Catharanthus
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roseus, dai dién cho mot trong nhiing 16p chét chéng ung thu quan trong nhét. Dac biét, hai loai
alkaloid 1a vincristine va vinblastine, c6 hoat tinh chéng ung thu, con cac hop chit don phan nhu
ajmalicine va serpentine duoc sir dung trong diéu tri bénh tim mach va gitp luu thong mau. Co ché
hoat dong gy doc té bao cua ching 1a (rc ché su hinh thanh vi 6ng bang cich gan véi protein
tubulin, 1am ngimg chu trinh té bao & giai doan nguyén phan. Ching hién duoc san xuat thuong mai
bang cach chiét xuit tir 14 cdy dira can Catharanthus roseus, nhung qua trinh nay khong hiéu qua do
nong do céc alkaloid trong cay thap, chi khoang 0,0005% (1 tan Ia dira can thu dugc khoang 50 g
vincristine thd). Nhu vay, dé san xut hiéu qua hon, nhiéu nha khoa hoc di thir 4p dung cong nghé
nudi cdy mé thuc vat. Nghién ciru dau tién dugc thuc hién bai Carew vao nam 1966. Tuy nhién,
viéc san xuét ca hai alkaloid (vincristine va vinblastine) biang cach nudi ciy mé seo hoic huyén phi
té bao C. roseus cho dén nay khong co trién vong vi niang suat sinh khi té bao thap (Misawa, 1994;
Vijaya Sree & cs., 2010). Phan ttr vinblastine c6 ngudn géc tir hai loai alkaloid 14 catharanthine va
vindoline. Trong khi d6, ham lugng vindoline trong cay C. roseus nguyén ven la 0,2% so vai trong
lwong kho, cao hon nhiéu so véi ham luong catharanthine va chi phi chiét xuat vindoline it ton kém
hon so v&i catharanthine va vinblastine. Nam 1987, Smith va cs. da sir dung acid abscisic dé kich
thich san sinh catharanthine va ajmalicine noi bao cua qué trinh nudi ciy té huyén phu té bao trong
binh 1én men 30 1. Ham lwong catharanthine sau 10 ngay nudi ciy dat 85,25 mg/I (Smith va cs.,
1987). Endo va cs. (1988) da thiét lap dwogc mot quy trinh nudi ciy huyén pha té bao C. roseus
nham thu nhan c&c enzyme x(c tac su két hop gitra vindoline va catharanthine dé tao ra 3’4'-
anhydrovinblastine. Fulzele va Heble (1994) di str dung moi truong gidu tryptophan dé nudi cay té
bao C. roseus trong bioreactor 20 1. Ham lugng ajmalicine 315 pg/g trong lugng té bao kho sau 14
ngay nudi cdy. Ramani va Jayabaskaran (2008) da sir dung kich thich t phi sinh hoc Ia tia UV-B dé
kich ung su gia ting ham lwong catharanthine va vindoline trong qua trinh nudi cay huyén phu té
bao C. roseus ¢ giai doan ting truang cudi phase luy thira va phase on dinh. Két qua cho thiy nudi
cay ¢ phase 6n dinh dap tng nhanh hon véi tia UV-B. Ham lugng catharanthine ting gap 3 lan, con
ham lwong vindoline ting gip 12 lan khi dwoc chiéu tia UV-B trong 5 phat. Pliankong va cs.
(2018) da bo sung chitosan vao trong méi truong nudi cdy huyén phu té bao Catharanthus roseus
(L.) G. Don d¢é kich thich sy sinh tong hop vinblastine va vincristine. Khi b6 sung chitosan ¢ nong
d6 100 mg/l vao moi truong s€ lam gia tang lam lwong vinblastine va vincristine & muc twong (ng
13 4,15 va 5,48 pg/mg so véi trong lwong kho té bao. Khi khong bd sung chitosan thi ham luong 2
alkaloid nay chi thu dugc 13 2,43 va 2,49 pg/mg so vdi trong lugng kho té bao.

Shikonin: Shikonin va céc dan xuét cia né 1a cac hop chat thir cap quan trong vé& mit thuong
mai, duoc biét dén vai cac hoat dong sinh hoc nhu khang khudn, diét con trang, chéng ung thu,
chéng oxy hoa. Cac hop chit nay thuong co6 mau va do d6 c6 tng dung lam phu gia thuc pham thuc
pham, pham nhuém va my pham (son méi). Cac loai thuc vat chira shikonin nhu: Litospermum,
Arnebia, Alkanna, Anchusa, Echium va Onosma. Shikonin trong ré cady Lithospermum
erythrorhizon c6 & Nhat Ban, Triéu Tién, Trung Qudc. Ciy ndy trong 5-7 nam, chiét r& liy duoc 1-
2% chat kho. Do do, cac nha khoa hoc da sir dung phuwong phép nudi ciy té bao dé nghién ciwu, thir
nghiém va san xuat shikonin. Pén nam 1984, shikonin 1a san pham thuong mai dau tién dugc san
Xuit qui md cong nghiép tir viéc nudi cdy té bao ré Litospermum erythrorhizon trong bioreactor 750
| boi cong ty Hoa dau Mitsui (nay 1a cong ty Hoa chat Mitsui), Nhat Ban (Malik va cs., 2014).
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Gingsengnoside: Nhan sam, Panax ginseng thuoc ho Araliaceae, la mot trong nhirng loai
thao duoc phuong Pong co gia tri. N6 (thuong dung l1a r& kho) da dugc s dung 1am thube chira
bénh va thudc bé sirc khoe ¢ cac qudc gia nhu Trung Qudc, Nhat Ban va Han Quéc tir thoi ¢ dai.
Thanh phan hoat tinh sinh hoc chinh cua nhan saim duoc xac dinh 1a cac ginsenoside, mot nhém
saponin triterpenoid. Trong nhitng nim gan ddy, nhan sdm da duoc st dung ngay cang nhiéu nhu
mét loai thudc bd cho sirc khoe, dudi dang cac san pham y té thwong mai phan phdi trén toan thé
giéi nhu vién nang nhan sdm, sup, dd udng va my pham (Sahraroo va cs., 2016; Vijaya Sree va cs.,
2010). Tuy nhién, trong nhan sdm it nhat 4-5 nam mai thu hoach r&. Sam phai trong trong diéu kién
dic biét vé do cao, 4o am, anh sang. Ngoai ra phai giai quyét vin dé bénh hai va phai thuong xuyén
chuén bj cac canh dong trong sam méi cho vy mua sau dé dam bao chét luong va san lugng (Duong
Tan Nhut & Hoang Xuan Chién, 2012). Do d6, st dung phuong phap nudi cdy mé té bao thuc vat
cdy nhan sam di va dang duoc cac nha khoa hoc quan tdm nham tim kiém ngudn nguyén ligu doi
dao cho nganh duoc liéu. Cac san pham nhan sim duoc nudi cdy cd ngudn gdc tir nudi ciy té bao
Panaxginseng di duoc san xuat thwong mai béi Cong ty Nitto Denko tai Nhat Ban tir nhitng nam
1980 trong cac bioreactor c6 dung tich tir 2000 dén 20000 | véi hiéu suat thu nhan r& tir 500 — 700
mg/l/ngay (Vijaya Sree va cs., 2010). Hién nay, tai Han Qudc, mot s6 cong ty dang san xuét ré to
nhan sdm véi bioreactor ¢ dung tich 10000 dén 20000 1 (Dwong Tan Nhut & Hoang Xuan Chién,
2012). O Viét Nam, mic du chung ta c6 ngudn loi tir thyc Vét vo cing phong pht nhung do thiéu
thon vé thiét bi nghién ctru, cac chuyén gia ddu nganh trong linh vuc nghién ctru sang loc cac hop
chat thir cap tir thuc vat c6 hoat tinh sinh hoc, cling nhu cac phuong phap tién hanh thu nhan hop
chat, ma cuy thé 1a phuong phap nudi cdy té bao thuc vat. Cac ky thuat nudi cy té bao trén qui mo
cdng nghiép, st dung cac bioreactor dé san xuét cac hop chit ¢6 hoat tinh sinh hoc van con 1a mot
con dudng ddy tiém ning chua dugc khai pha hét ddi véi nén cong nghé nudi cy té bao thuc vat &
nuoc ta.

5. Két luan

Céc hop chit tht cp tir thuc vat thuong duoc tao ra véi mot luong rat nho, nhung lai ¢6 hoat
tinh sinh hoc rat cao, dac biét guan trong ddi véi con nguoi do dugc st dung trong cac 1inh vyc thuc
pham va y hoc. Nhiéu loai hop chit thir cip tir thuc vat c6 tac dung hiéu qua trong diéu tri ung thu
nhu vincristin, vinblastin, taxol,... Tuy nhién, cac qu4 trinh phan tach va tinh sach hop chét thi cip
rat phic tap va tén thoi gian, dac biét khi hop chat chi ton tai mot luong rat nho trong té bao. Chinh
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Vi vy, viéc tim kiém ngudn nguyén liéu cha dong chira cac hop chit c6 hoat tinh sinh hoc cao,
phuong phép tach chiét va tinh sach phu hop dé phuc vu cho nhu cau con nguoi 1a van dé dang
dugc cac nha khoa hoc quan tdm. Hién nay, phuong phap nudi cay té bao dang dwoc nghién ciu
rong rai dé cai thién tiém nang thu nhan cac chéat cd hoat tinh sinh hoc & nhiéu loai thuc vat trong
diéu kién c6 kiém soat.
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