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Tém tat. Giao c6 lam (Gynostemma pentaphyllum (Thunb.) Makino) duoc stt dung nhie mét loai dwoc liéu hay
lam tra uéng voi tac dung giam md mdu. Gido cd lam con c6 nhiéu tac dung cé 1oi nhw ha duong huyét,
chéng ung thw, bao vé tim mach, gan va than kinh, chong ti€u duong va viém. Thanh phan c6 hoat tinh sinh
hoc chinh la flavonoid va saponin. Trong nghién cttu nay, xac dinh moéi truong nudi cdy pht hop va thie
nghiém nubi cdy trong bioreactor t& bao huyén phu d€ san xuét sinh khéi va gypenoside da duoc thuc hién.
Khi nuoi cdy trong binh tam gidc, méi truong nudi cdy t&'bao gido ¢d lam tot nhat 1a MS co ban bd sung 2
mg/L KIN két hop 0,5 mg/L IBA, sucrose 3% véi sinh khoi tuoi dat 3,693 g/50 mL mdi treong, ham luong
gypenoside dat 40,240 mg/g va Rb1 dat 0,041 mg/g kho sau 18 ngay nudi cay. Thir nghiém nubi cdy trong
bioreactor chita 6 L méi truong cho thdy sinh khéi t&'bao dat cao nhéat sau 18 ngay, v6i 45,611 g twoi. Trong
khi d6, ham luong gypenoside va Rb1 dat cao nhét vao ngay thit 16, véi gia tri twong ting 1a 40,090 mg/g va
0,038 mg/g khd. Két qua nghién cttu cho thdy c thé€ nubi té bao huyén pht cay Gido b lam dé€ san xuét sinh

khoi, cung cap nguyén liéu cho qud trinh san xuét gypenoside.

Tt khoa: bioreactor, gido c& lam Gynostemma pentaphyllum, gypenoside, t& bao huyén phu
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Abstract. Gynostemma pentaphyllum (Thunb.) Makino can be used for both medicinal and tea and has lipid-
lowering properties. It has many beneficial effects such as hypolipidemic, anti-cancer, cardioprotective,
hepatoprotective, neuroprotective, anti-diabetic and anti-inflammatory. Its main bioactive components are
flavonoids and saponins. In this study, determining a suitable culture medium and testing the bioreactor
culture of suspension cells for biomass and gypenoside production were performed. In Erlenmeyer flasks
cultivation, the suitable culture medium is basic MS supplemented with 2 mg/L KIN combined with 0.5
mg/L IBA, 3% sucrose with fresh biomass value of 3.693 g/50 mL medium, gypenoside and Rb1 content
reached 40.240 mg/g and 0.041 mg/g dry weight after 18 days of culture, respectively. Preliminary
cultivation in bioreactor containing 6 L of medium showed that fresh cell biomass reached the highest after
18 days, reaching 45,611 g. Meanwhile, gypenoside and Rb1 content reached the highest on day 16, with
values of 40.090 mg/g and 0.038 mg/g dry weight, respectively. The results show that it is possible to grow
suspension cell of jiaogulan in bioreactor to produce biomass, providing raw materials for the gypenoside

pI'OdLICtiOI‘l process.
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1  Datvan dé

Giao ¢ lam (Gynostemma pentaphyllum (Thunb.) Makino) 1a mét loai dwgc liéu quy thude
ho Bau bi (Cucurbitaceae), phan b6 rong rai tai Trung Qudc, Nhat Ban, Han Qudc va cac quoc gia
Dong Nam A, trong d6 c6 Viét Nam [1]. Giao c6 lam c6 tac dung ha duong huyét, chong oxi hoa,
bao vé t&'bao gan, giam cholesterol va triglycerol trong mau, ... [2]. Thanh phan hoat tinh sinh
hoc chinh la flavonoid va saponin, trong dé saponin dang dammarane-triterpene duoc cho la
thanh phan c6 vai tro chinh [2, 3]. Hién nay, c6 hon 180 loai saponin duoc tim thay trong cay Giao
0 lam, duoc goi chung la gypenoside; trong d6 nhiéu thanh phan c6 cau truc giong véi saponin

ctia nhan sam (Panax ginseng) [4].

Do ¢6 vai tro twong tu nhan sam nhung gia thanh ré hon, nén Giao c¢6 lam dugc xem la
ngudn duoc liéu thay thé nhan sam day trién vong [5]. Tuy nhién, ngudn Giao cd lam trong tw

nhién da va dang bi khai thdc qua mic dan dén khan hiém. Theo sdch d6 Viét Nam nam 2007,
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Giao cd lam dugc xép vao nhdm nguy cap (EN Ala, ¢, d). Do d6, viéc nghién ctru d€ tao ra ngudn
nguyén liéu in vitro thay thé cay Giao c6 lam ty nhién la can thiét. Trong d6, nudi cdy huyén phu
t&’bao duoc xem 1a giai phap hiéu qua va da duwoc ap dung thanh céng trén nhiéu doi twong khac
nhau [6].

Nudi cdy t&€bao huyén pht c6 nhiéu lgi thé’hon so véi khai thac cay tu nhién nhu san xuat
cac hop chat thit cap cé hoat tinh sinh hoc cao, cht dong trong cung cap nguyén liéu, khéng bi
nhiém ban boi thudc trir siu, thudc diét co, can it dién tich san xuat, ... [7]. Mot sd tac gia trén thé
gioi da nghién cttu nudi cdy callus cay Gido cd lam nhu Jala va cs. [8] hay Ao va cs. [9], tuy nhién,
cac budce tiép theo vé€ nudi cdy huyén phu té bao cay nay chuwa duoc cac tac gia trén thyc hién.
Trong thoi gian qua, nhém nghién cttu ctia chung t6i da tao va nudi cdy thanh cong t€'bao huyén
phu cay Giao cd lam, mot s6 yéu t6 diéu kién nudi cay ciing da duoc xac dinh nhu ty 1€ tiép giong,
tdc d6 lac, thoi gian nuodi, ... Trong d6, cc loai gypenoside, déc biét 1a Rb1, da dwoc chitng minh
la xuat hién trong t€ bao huyén phu [10, 11]. Trong bai bao nay, ching toi tiép tuc trinh bay cac
két qua nghién cttu xac dinh méi treong nudi cdy t€ bao va két qua budc ddu vé nudi cdy t&bao

huyén phu cay Giao ¢6 lam trong bioreactor.

2 Vatliéu va phuwong phap nghién cttu
Vat liéu

Té&€ bao huyén phu cay Giao c¢6 lam 5 1a (Gynostemma pentaphyllum (Thunb) Makino) hinh
thanh tw cay in vitro, day la cay c6 ngudn goc tw nhién tai xa Tra Nam, huyén Nam Tra My, tinh
Quang Nam [12].
Phuwong phap nghién cttu

Anh huéng cta chit diéu hoa sinh tredng dén sinh treong va tich lily gypenoside

Nudi cay t& bao huyén phit dugc thuc hién bang cach cay chuyén 2 g callus (30 ngay tudi)
vao binh tam giac 250 mL chita 50 mL moi truong 1ong, tdc dd lac 1a 120 vong/phit trén may lac
SM 30A (Edmund Bubhler, Dtc) [10] d€ danh gia anh hwong ctia chat diéu hoa sinh truong va
nguodn carbon dén kha nang sinh trudng va tich liiy gypenoside ctia té’ bao huyén phu.

- Chat diéu hoa sinh trueong: phoi hop gitta 0,5 mg/L IBA (3-indolebutyric acid) va cac
cytokinin riéng lé la BAP (6-benzylaminopurine - BAP) hodc KIN (Kinetin) ¢ cac nong d6 1,0-3,0
mg/L tuong tw nhu trong thi nghiém d6i véi callus [12].

- Ngudn carbon: bao gdm sucrose, glucose, fructose, galactose, lactose va glycerol dugc bé
sung riéng l1é vao moéi treong nudi cdy huyén phu té'bao 6 nong do 3%.

Tat ca cac thi nghiém nudi cdy dwgc tién hanh tai Phong thi nghiém Cong nghé Gen, Vién
Cong nghé sinh hoc, Dai hoc Hué, nhiét d6 phong nudi 25 + 2 °C, chu ky chiéu sang 12h/12h
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sang/tdi, cuong do chiéu sang 2.000 lux. M6i treong nudi cay la moi treong Murashige va Skoog,
1962 (MS) [13] co ban c6 chita 3% dwong sucrose, bd sung cac chat diéu hoa sinh truong khac
nhau tuy theo ting thi nghiém, pH 5,8 va dugc hap khtr trung ¢ 121 °C trong thoi gian 15 phut.

Sinh khoi t€'bao dwgc thu sau 18 ngay nudi cdy d€ xac dinh khoi luwong twoi va khoi lwgng
kho. T& bao dwoc loc va rira sach mdi trieong véi nwede cat bang hé thong loc chan khong, can dé
xac dinh trong leong twoi. T€bao sau d6 duoc sdy 6 50 °C dén trong luong khong doi, can dé xac
dinh trong luong kho [14].

Céc tiéu chi duoc st dung dé€ danh gia kha nang sinh trudng cua té bao huyén phu bao
gom khoi luong twoi, khoi lwong kho, va ham luwong gypenoside.

Th nghiém nuéi cdy trong bioreactor

Dbé thir nghiém kha nang sinh trueong va tich lity gypenoside cta t€ bao trong bioreactor,
ching t6i stt dung hé thong LiFlux GX (thé tich binh 14 lit, Hanil, Han Qudc) d€ tién hanh nudi
cay; thé tich nudi cay 6 lit, ty 1é tiép giong 10% (v/v) (twong dwong voi khoang 6 g khoi luong
twoi/L mdi truong), tdc do khudy 150 vong/phut, cac thong s6 khac duoc cai dat méc dinh [15].
Moéi truong st dung trong thir nghiém la moéi treong long tot nhat thu duoc trong thi nghiém
anh huong cua chét diéu hoa sinh treong. Diéu kién nhiét do, anh sang phong nuodi twong ty thi

nghiém nuoi cay té bao trong binh tam giac.

Dé danh giad anh hudng cta thoi gian nubi cady, mau duoc thu sau mdi hai ngay nuoi tir
ngay thit 10 (10 mL dich huyén pht, mbi 1an 18y 3 mau) thong qua van thu mau trén bioreactor,
cac chi tiéu dwoc danh gia bao gdm khoi luong twoi, khoi lwong kho va ham luong gypenoside.
Sinh khoi va sy sinh trudng ctia t€ bao trong hé 1én men duoc quy d6i tir sinh khéi twoi va sinh

khdi kho trong mdi 1an thu.

Xac dinh ham lwong gypenoside

Tich chiét gypenoside: Sinh khoi kho t€ bao Giao ¢6 lam (thu ttr binh nudi cdy hodc hé 1én
men) dugc st dung d€ tach chiét gypenoside theo ti 1& 0,5 g mau: 10 mL methanol 80% va siéu
am (S10H, Elmasonic) ¢ 40 °C trong thoi gian 30 phut, 1ap lai 3 1an. Dich chiét thu duoc dé bay
hoi dén kho ¢ 50 °C. Cao chiét dwoc can va tai hoa tan trong methanol dén nong d6 5 mg/mL, loc
qua mang loc 0,22 pum sau d6 bao quan ¢ 4 °C dé thyc hién céc thi nghiém tiép theo [16].

Xdc dinh ham lwgng gypenoside: Ham lueong gypenoside dugc xac dinh bang phan tmg mau
v6i vanillin. 50 uL dich chiét gypenoside dugc chuyén vao 6ng nghiém sau dé bé sung 250 pL
dung dich vanillin 8% (pha trong ethanol). Hdn hop phan ting duoc dit trong nuwde d4, tiép tuc
bd sung 2,5 mL sulphuric acid 72%, tron déu va dé trén da it nhat 3 phat. 6ng nghiém chita hén
hop phan ting dwgc lam néng dén 60 °C trong 10 phut sau d6 duwoc lam lanh trén nudc da. Phan
tng so mau duoc thuc hién trén may quang phd (UV-2650, Labomed, My) & budc song 544 nm.
Chat chuan duoc st dung trong phan tich la ginsenoside Rb1 (Rb1) (Y0001347, CRS) [17].
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Xdc dinh ham lwong Rb1: Rb1 duoc dinh luong bang phiong phap HPLC thuc hién trén hé
thong Alliance E2695 v6i cot Symmetry®C18 (4,6 mm x 250 mm x 5 mm). Pha dong bao gom nudc
va acetonitrile (34%) trong thoi gian 20 phut, nhiét d6 chay 30 °C, toc d¢ dong 0,8 mL/phdt, thé
tich chay 20 pL. Tin hiéu dwoc thu nhan béng dau do PDA2998 ¢ bude song 203 nm. Ham luong
Rb1 duoc xac dinh dua trén dién tich ctia peak c6 thoi gian luu trung véi peak chuan [17].

Xt ly thong ké

Céc thi nghiém duoc bd tri ng?lu nhién, mdi thi nghiém duoc lap lai 3 lan. Két qua thi
nghiém duoc tinh trung binh va phan tich ANOVA bang Duncan’s test v6i p < 0,05 st dung phan
mém SPSS ver 20.0.

3 K&t qua va thio luan

Anh hurong ctia chét diéu hoa sinh triedng 1én sinh truong va tich lily gypenoside cta t&

bao.

Trong qua trinh nuodi cay, cac diéu kién nudi cdy thuong duoc t6i vu cho sy sinh trueong
va san xuat hop chat thit cap cua t& bao. Sut lya chon cac thanh phan méi treong phtt hop dong
mot vai tro quan trong trong viéc san xuat hop chét thit cdp. Cac thanh phan dinh dudng da
lwong va vi lwong, vitamin, ngudn carbon, amino acid, cac chat diéu hoa sinh truwdng (cytokinin,
auxin) déu anh huong 1én qua trinh san xuat hgp chat th cap [18]. D€ tham do anh hudng cua
cac chat diéu hoa sinh truong 1én sinh triedng va tich Ity saponin cta té€'bao, chung toi sit dung
10 mdi treong voi cac t6 hop chéat diéu hoa sinh treong khéc nhau, két qua trinh duoc trinh bay
0 Bang 1.

Bang 1. Anh huodng ctia BAP hodc KIN két hop v6i 0,5 mg/L IBA 1én sinh trudng va tich lily gypenoside

BAP (mg/L) KIN (mg/L)  Khéilwong  Khdilugng kho Gypenoside Rb1
tuoi (g/binh) (g/binh) (mg/g kho) (mg/g kho)
1 - 3,203k 0,149 26,3604 0,025¢
1,5 - 2,822¢ 0,120¢ 34,601° 0,043
2 - 2,997k« 0,138° 34,932° 0,0492
2,5 - 3,501 0,1612 35,850° 0,0482
3 - 2,732¢ 0,113 25,0534 0,019¢
- 1 2,573 0,121¢ 23,2874 0,0254
- 1,5 2,860¢ 0,118¢ 40,9002 0,034¢
- 2 3,6932 0,1572 40,2402 0,041
- 2,5 3,274b 0,1442» 31,733¢ 0,032¢
- 3 2,369 0,095¢ 24,1904 0,013f

Chii thich: Cac chit cai khdc nhau trén cung mét cot chi sw sai khac ¢ y nghia thong ké ctia cac
trung binh mau véi p <0,05 (Duncan’s test).
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Vé sinh khéi, ¢6 2 méi truong cho sinh khoi cao nhét sau 18 ngay nudi cay, d6 1a méi truong
b sung 2,5 mg/L BAP két hop véi 0,5 mg/L IBA (sinh khoi twoi dat 3,501 g/binh) va moi truong
chita 2 mg/L KIN két hop 0,5 mg/L IBA (sinh khoi twoi dat 3,693 g/binh). Cac moi treong con lai
déu cho hiéu qua thap hon.

D6i voi qua trinh tich lity gypenoside, cac moi treong chira KIN va IBA ¢6 hiéu qua tich
lity cao hon cac moi treong chwa BAP va IBA, trong d6 nong dd KIN tir 1,5-2 mg/L cho hiéu qua
cao nhat (4041 mg gypenoside/g kho), ham lwgng Rb1 cao nhét thu duoc & moi treong chira
2 mg/L KIN két hop 0,5 mg/L IBA (0,041 mg/g kho).

Nhu vdy, sau khi tham do cac diéu kién nudi cdy, ching tdi nhan thdy moi truong chira
2 mg/L KIN két hop 0,5 mg/L IBA phut hgp nhét cho nudi ciy té€'bao cay Gido co lam, day ciing
chinh la méi treong t6t nhat khi nuodi cay callus [12].

Anh hudng ctia ngudn carbon 1én sinh triedng va tich lity gypenoside ctia t& bao.

Nguon carbon dugc bd sung vao moéi treong nudi cdy in vitro véi vai tro vira la nguén
nang luong, vira la chat di€u chinh 4p suat tham thau cua té'bao [19]. Ngoai ra, chung cing ¢
thé la phan tr tin hiéu va déng vai tro twong tu chat diéu hoa sinh trudng thuc vat, giup diéu
chinh qud trinh trao d&i chat, ting trueong va phat trién ctia t& bao bang su kich thich biéu hién
hodc ttc ché cac gene ma hoa enzyme [20]. Mdc du sucrose va glucose dugc st dung pho bién
trong nudi cay t& bao thyc vat. Tuy nhién, mdi loai lai thich hop véi mot ngudn carbon khac
nhau can cho qud trinh hinh thanh cac san pham trao d6i chat ctia ching. Trong nudi cay té
bao thuc vat, nhiéu loai duong don cling da dugc st dung nhu glucose, fructose, sorbitol,

galactose... [21]. Do d6, viéc khao sat ngudn cung cap carbon va nong d¢ thich hop la can thiét.

Trong nghién ctru ctia chung t6i, cac ngudn carbon dugc sit dung la sucrose, glucose,
fructose, galactose, lactose, va glycerol & nong do 3%. Két qua trinh bay ¢ Bang 2 cho thay
sucrose van 1a nguon carbon t6t nhat cho sinh treéng (3,641 g twoi/binh) va tich liiy gypenoside
ctia t&'bao (39,845 mg gypenoside/g khd), tiép theo 1a glucose. O tt ca cac ngudn carbon khéc,
t& bao déu sinh treong va tich liiy gypenoside khong tot bang.

Sucrose dugc xem la ngudn carbon thich hop nhat cho sinh trueong cua t€ bao thuce vat,
nodng do thuong dung la tir 20-70 g/L. Sucrose vira cung cap nang luwong vira la mot thanh phan
trong sinh tong hop cac chat thi cap. Téc do tang tredng sinh khoi thiee vat ludn lién quan triee
tiép tdi su tiéu thu sucrose. Vai tro cta sucrose trong viéc tang tich iy sinh khoi kho t€'bao ¢
thé do anh huong cua né 1én tubulin, mot protein chiu trach nhiém trong sinh trudng va phat
trién ctia t&€ bao. Trén moi treong ma tat ca cac nguon dinh dudng 6 muirc du thira, sy gia tang
ndng d6 sucrose sé dan dén tang sinh khéi kho. Tuy nhién, khi ndng d6 sucrose qua cao sé dan
dén 4p sudt tham thau vuot gidi han cho phép cua té'bao vi thé' anh hudng xau 1én sinh trudng
cua ching [22]. Trén mét s6 doi twong khac, nguon carbon t6t nhat cho sinh treong va tich lay
hop chat thit cdp khong phai 1a sucrose ma la cac loai duwong khéc. Chang han, fructose 5% gitup

tang sinh truwdng cta té' bao cay Morinda elliptica. Trong nudi cay t€bao cay ngd fructose dugc
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Bang 2. Anh hudng ctia ngudn carbon 1én sinh treong va tich liiy gypenoside

Nguén carbon Khdi luegng Khdi lwgng khé Gypenoside Rb1 (mg/g khd)
troi (g/binh) (g/binh) (mg/g kho)
Sucrose 3,6412 0,157 39,8452 0,037
Glucose 3,247° 0,106 22,3494 0,031°
Fructose 2,383¢ 0,095P 27,862¢ 0,030°
Galactose 2,795¢ 0,114° 15,033 0,034°
Lactose 2,311¢ 0,091b 31,397° 0,034°
Glycerol 2,471¢ 0,094° 29,905b¢ 0,031b

Chii thich: Cac chit cai khdc nhau trén cung mot cot chi sw sai khac ¢d y nghia thong ké cta cac
trung binh mau véi p < 0,05 (Duncan’s test).
van chuyén nhanh nhat, tiép dén la glucose va sau cung la sucrose. Mot s6 nghién ctru khéc
cting thu duoc két qua twong tw nhuw khi nudi cdy té' bao cua cay ca doc duoc la bac (Solanum

eleagnifolium), Ficus deltoide va day than thong (Tinospora cordifolia) [23].

Thit nghiém nuéi cdy t&€ bao trong bioreactor

Cac khoi callus Giao c¢6 lam trude khi nudi cdy trong bioreactor duoc chuyén vao nudi cdy
trong cac binh tam giac chita moéi treong long, day la budc chuyén tiép quan trong dé tao dich
huyén phu té bao. Sau 7 ngay nudi cay, sinh khoi t& bao Gido c¢6 lam chua tang trudong nhiéu,

khoi luong tuoi thu dwgc la khoang 3,1 g.

Trong 10 ngay dau ctua qua trinh nudi cdy, sinh khéi tuoi cua t€ bao tang cham, chi dat
38,860 g trong khi khoi lwong dau vao khoang 37,221 g. Sau qua trinh thich nghi ban dau, sinh
khéi t& bao tang nhanh trong nhitng ngay tiép theo, tir 38,860-45,611 g (1,341 - 1,792 g sinh khoi
kho), trong d6 sinh khoi dat dinh ¢ ngay th 18 (Hinh 1). Trong giai doan nay sinh khéi c¢6 mau
vang dam, két thanh nhiéu khdi nhé (Hinh 2). Sau giai doan nay té'bao bat dau chuyén sang giai
doan chét do dinh dudng trong binh nuoi cay bat dau can, sinh khdi twoi va khd cta t&' bao huyén
pht giam dan theo thoi gian (ttr 45,611 g tuoi giam xudng 41,370 g sau 4 ngay). T€ bao chuyén
mau dam hon. Sau 22 ngay nudi cay, chiing t6i tiéh hanh ding va thu sinh khoi. Cac mau sinh
kh&i kho thu timng giai doan duoc stt dung d€ phan tich ham luong gypenoside tich liiy. O thi
nghiém nuoi cay trong bioreactor, thé tich mau thu trong moi dot 1a 30 mL, chi chiém ty 1é nho

so0 voi thé tich nuoi (> 6 L) nén khdng anh hudong dén qua trinh sinh trueong cta té bao.
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ay t&€'bao huyén phu Gido c§ lam trong bioreactor 12 lit

Sinh khoi kho thu dwgc tir cac ngay nudi cay khac nhau trong bioreactor duwoc chiét véi
methanol d€ thu gypenoside tong . Két qua phan tich ham luong gypenoside tich lity trong té&
bao huyén phu dugc thé hién & Bang 3.

Duong cong sinh trudng cuia t€ bao huyén phu Gido c6 lam nudi cay trong bioreactor tang
truong nhanh bat dau tir ngay thiz 10 ctia qud trinh nuoi cay. Trong khi d6, su tich liy gypenoside
tang nhanh va dat ciec dai & ngay nudi cay thit 16 véi ham luong dat tir 26,412-40,090 mg/g kho.
Sau d6, ham luong bat dau giam trong cac ngay nuoi cay tiép theo. Ham luong Rbl1 tich liy cling

dat cuee dai 0 ngay thit 16 (0,038 mg/g kho). Té bao thuc vat thuong co su tich lay nhi€u cac hop
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Bang 3. Anh hwong ctia thoi gian nudi cdy 1én qud trinh tich lily gypenoside ctia t&' bao huyén ph trong

bioreactor
Thoi gian nudi cdy (ngay) Gypenoside (mg/g kho) Rb1 (mg/g kho)
10 26,412 0,013
12 31,524 0,017
14 34,483 0,022
16 40,090 0,038
18 38,121 0,032
20 32,675 0,030
22 28,736 0,026

Chii thich: Cac chit cai khdc nhau trén cung mét cot chi sw sai khéc ¢é y nghia thong ké cta céc
trung binh mau véi p < 0,05 (Duncan’s test).
chat thit cap khi t&'bao chuan bi bude vao pha 6n dinh ctia qud trinh sinh truong. Trong pha sinh
trudng t&€ bao tap trung chat dinh dudng cho qua trinh phéan chia va nhan lén. Cu6i pha sinh
truong, t& bao tong hop nhiéu hop chét thit cAp nhdm bao vé t& bao tranh khéi nhitng tac dong
xau ttr mdi treong nhu sy can kiét ngudn dinh dudng, su tich lity nhiéu hon cac chat doc cua qua
trinh trao doi chét... [7].

4  Kétluan

Nudi té'bao huyén phu cay Giao cd lam c6 thé duoc thuc hién d€ san xuat sinh khoi, cung
cap nguyén liéu cho qua trinh san xuét gypenoside ¢ quy md bioreactor. Thit nghiém nuoi cay
trong bioreactor chita 6 L moi treong cho thay sinh khoi t& bao dat cao nhat sau 18 ngay, voi
45,611 g twoi. Trong khi d6, ham lugng gypenoside va Rb1 dat cao nhét vao ngay thi 16, véi gia
tri twong tng la 40,090 mg/g va 0,038 mg/g kho.

Thong tin tai trg

Cong trinh duoc thuc hién véi sy tai tro kinh phi cia nhom Nghién cttu manh, Pai hoc
Hué (ma s6 NCM.DHH2020.12).
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