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STUDY ON THE ADVENTITIOUS ROOT PROLIFERATION OF
Codonopsis javanica IN LIQUID SHAKING CULTURE
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proliferation of adventitious roots in liquid shaking culture were investigated,
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time. The results showed that the optimal medium for the proliferation of
adventitious roots in the liquid shaking culture system was SH medium
supplemented with 0.5 mg/L IBA, 30 g/L sucrose, pH 5.8, and the culture was kept
in dark conditions. The highest proliferation rate and polysaccharide accumulation
of adventitious roots were achieved on the 35™ day of culture, with a multiplication
coefficient of 4.3 times and polysaccharide content of 13.98%. Qualitative analysis
of the chemical composition revealed that the adventitious root biomass of C.
Jjavanica contained bioactive compounds including alkaloids, carbohydrates,
phenolics, flavonoids, oils, and fats. These findings refer to the large-scale
commercial production of C. javanica root biomass using bioreactor systems, which
offer a promising alternative to traditional cultivation methods.
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05/6/2025 Pang sam (Codonopsis javanica) 1a mét trong nhing loai cdy dugc liéu chira

nhiu hop chit co hoat tinh sinh hoc quy. Nghién ctru nay tién hanh nham thu

30/10/2025 nhén dugc sinh khéi & bit dinh cia cay dang sam nudi cay long lc. Mau dbt than
31/10/2025 ¢6 ngudn gbe tir chdi cay dang sdm nudi cy in vitro _dugc nudi chy trén moi

truong thach cho su tao ré bat dinh. Tlep theo sau do re bat dinh duoc nuéi ciy
tang sinh trén hé théng nudi cdy long lic. Mot sb cac yéu td anh huéng dén qua
trinh ting sinh ctia qua trinh nudi cdy léng lc bao gdm chit diéu hoa sinh trudng
thyc vat, moi trudng khoang, diéu kién chiéu sang va thoi gian nuéi cdy dugce tién
hanh khao sat. Két qua thu dugc cho thay, moi trudng thich hop cho qua trinh ting
sinh cua sinh khéi ré bt dinh trong hé théng long lac 1a moi trwong SH ¢6 bo sung
IBA 0,5 mg/L, sucrose 30 g/L, pH 5,8, va nudi cdy duoc dit ¢ didu kién t6i. Toc
do tang sinh va tich lu§ ham luong polysaccharide trong sinh khéi r& cao nhét dat
dugc vao ngay nudi cy thir 35, voi hé s nhan nhanh dat dwoc 13 4,3 1an va ham
luong polysaccharide 13 13,98%. Phan tich dinh tinh thanh phin hod hoc trong
sinh khéi r& bit dinh dang sam chi ra ring trong ré bét dinh c6 chira cac hop chét
¢6 hoat tinh sinh hoc bao gdm alkaloid, carbohydrate, phenolic, flavonoid, déu va
chat béo. Cac két qua nay 1a tién d& dé tién toi san xudt thuong mai sinh khéi ré
cdy dang sam véi quy mo 16m théng qua cac hé théng bioreactor, dwoc xem nhu 14
giai phap tiém ning thay thé cho phuong phéap nuéi trong truyén théng.
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1. Gidi thiéu

Pang sam la mot loai cay dugc liéu co gia tri va thuong duoc goi 1a “nhan sam cta nguodi nghéo”
do co6 cong dung chira bénh tuong twr nhan sdm nhung véi chi phi thép hon nhiéu. Tai Viét Nam, loai
dang sam pho bién nhat 1a Codonopsis javanica. Cac nghién ciru vé hoa thyc vat va hoat tinh sinh hoc
ctia dang sdm d dugc danh gia rong rii, trong d6 bd phan chita nhiéu hop chit c6 gié tri dugc lidu 1a
1 ci [1]. Cho dén nay, hon 350 hop chat dd duogc phan lap tir dang sim nhu: polyacetylene,
polysaccharide, phenylpropanoid, alkaloid, triterpenoid, acid hitu co,... [2]. Polysaccharide (PS) cua
dang sdm 1a nhom hop chit co6 ¥ nghia quan trong ¢ dang sam. Lobetyolin, atractylenolide III,
tangshenoside I va oligosaccharide c6 thé dugc coi 14 cac thanh phan chi thi dic trung dé danh gia
chat lugng clia cdy dang sam [3]. Tuy nhién, cay dang sam co thoi gian sinh truong kha dai, thuong
kéo dai tur 2 - 3 nam moi c6 thé thu hoach cu co gia tri duoc lidu, gy mat thoi gian va ton cong cham
soc [1]. Ngoai ra, viée trong cay ngoai tw nhién phu thudc nhiéu vao didu kién khi hau, dat dai va mua
vu, dan dén san luong va chét luong dugc li€u khong 6 on dinh [4]. Bén canh do, viéc khai thac str dung
dat canh tac cling nhu dat rimg khong hop ly cling dan téi giam nhanh Vé sé luong cay dang sam, 1am
suy giam nguon gen va anh huong dén da dang sinh hoc [5]. Nhimg yéu td ndy lam cho phuong phap
trong truyén thong khé dap tmg duge yéu ciu vé quy m, chit luong va tinh bén vimg trong san xuat
dugc liéu hién nay. Vi vay, viéc nghién citu tao re bét dinh & dang sam duogc xem la mot hudng tlep
can hiéu qua nham chii dong san xuat nguyén liéu tir r& trong thoi gian ngén, dong thoi giam sy phu
thudc vao yéu t6 mua vu va diéu kién tu nhién. Trinh Thi Huong va cong su [6] da tién hanh nudi céy
tao ré bat dinh trén méi truong thach, Kkét qua chi ra réng, ba loai mau céy (l6ng than, 14 va doan than)
déu 6 kha niang hinh thanh ré bét dinh trén moi truong MS c6 chira 0,5 mg/L IBA voi ty 1¢ mau tao
re bat dinh dat 97,78 - 100%, va so ré/mau dat dugc tir 23,48 - 33,87 1é. Tuy nhién, phuong phéap nudi
cay trén moi truong thach tiéu tdn mot lugng 16n co chat, nhan cong, thiét bi,... cho viéc cay chuyén
mau, va khé ap dung dé thu nhan duoc luong sinh khéi 16n nham dap tmg nhu ciu dugc liéu ngay
cang gia ting [7]. Nudi cdy 1ong lic mang lai nhidu wu diém hon trong viéc nudi cy r& bat dinh so véi
mdi truong thach. Trong méi truong 16ng, ré duoc tiép xuc déu voi chat dinh dudng va oxy nhd
chuyén dong lién tuc, giup ting hiéu qua hap thu va thuc day sinh truong nhanh hon [8]. Ngoai ra,
mdi truong long giap loai bo hién tugng & bam dinh vao moi truong rén, tao diéu kién thuén loi cho
viée thu hoach, tach chiét. Viéc kiém soat pH, nhiét d6 va né)ng do dinh dudng ciing dé dang hon
trong hé thong long, tir d6 nang cao kha ning t6i wu héa quy trinh san xuét sinh khéi r& va cac hop
chét thir cap c6 hoat tinh sinh hoc cao. Chinh vi vay, hé théng nudi cay long lic dang duoc xem 1a
phuong phép hiéu qua va phu hop cho san xuét r& bat dinh trong quy mé nghién ctru ciing nhu mé
rong dé nudi ciy trén cac hé théng c6 quy mo 16n.

2. Vit liéu va phwong phap
2.1. Vit liéu

Vat liéu thuce vat: Nguén vat liéu thuc vat ban dau st dung trong nghién ctru 1a mau ddt than
co ngu(‘)n gde tir chdi cay dang sam nudi cdy in vitro, dugc cung cap boi phong thi nghiém Cong
nghe te bao, Truong Dai hoc Cong Thuong Thanh pho Ho Chi Minh. Sau do, mau dét than duoc
nudi cy trén moi trudng thach dé cam tmg tao ré bat dinh. R& bat dinh nay 13 ngudn vét lidu cho
cac nghién ctru trén moéi truong long lic.

Méi triong nudi cdy: Mbi truong nudi cay sir dung 1a MS (Murashige & Skokg) [9] (ngoai trir
thi nghiém khéao sat méi truong khoang st dung cic méi trudng khoang khac nhau), c6 bd sung
auxin dé cam g tao ré va tang sinh ré bat dinh, sucrose 30 g/L, agar 8 g/L, pH 5,8.

2.2. Phwong phap

Phurong phdp cam ieng tao ré bat dinh tir dot than trén méi trieong thach
Céc choi cay dang sam nuoi cay in vitro 30 ngay tudi cdé duong kinh khoang 1 mm duogc cat
bo hét 1a va cat thanh ting doan dot than riéng 1€ co kich thudc 1,0 cm. Sau d6 mau dot than
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dugc dat theo phuong nam ngang, tiép xtc véi moi trudng nudi ciy. Moi trudng st dung 1a moi
truong MS ¢ bd sung agar 8,0 g/L, sucrose 30 g/L va IBA 0,5 mg/L [6]. Sau 30 ngay nudi céy,
1& bat dinh c6 nguon goc tir d6t than s& duoc sir dung 1am ngudn vat liéu cho cac nghién ciru trén
moi truong long lac.

Nghién ciru nudi cay nhan nhanh ré bat dinh dang sam trong méi trwong long ldc

Ré bét dinh (khi luong twoi 1,0 g) cam tng tir mau ddt than, duoc nudi ciy trong binh tam
giac thé tich 250 mL chira 50 mL méi trudng Iong. Sau d6, mau duoc dit & may lic tron vai toc
d6 1ac 120 vong/phat va nudi cay & diéu kién khong chiéu sang. Cac yéu td anh huong dén su
tang sinh cua ré bét dinh duge khao sat, bao gdm: nong do auxin, moi trudng khoang, diéu kién
anh sang va thoi gian nu6i cdy. Pé danh gia tac dong ciia auxin dén qua trinh nudi cdy, ré bat
dinh dwuoc nudi cdy trén moi truong MS co ban c6 bd sung Indole-3 -butyric acid (IBA),
Naphthaleneacetic acid (NAA), Indole-3-acetic acid (IAA) riéng l¢ voi cac nong d6 khac nhau: 0
(D01 ching); 0,25; 0,5; 0,75; 1,0 mg/L. Sau do, anh huong cua cac moi truong khoang khac nhau
dén sy tang sinh cua r& bat dinh cdy dang sim duoc khao sat bao gom: moi truong MS, SH
(Schenk & Hildebrandt) [10], WPM (Woody Plant Medium) [11] va B5 [12]. Hai diéu kién nudi
cay la khong chiéu sang va chiéu sang (v6i cudng do anh sang 1000 lux) ciing duge danh gia.
Cubi cing, anh huong ciia thoi gian nudi cay dén sy sinh truong va ham luong PS ¢ ré bat dinh
dang sam dugc xem xét dé dua ra thoi gian thu nhan sinh khéi r& bit dinh cdy dang sam phu hop.

Sy ting sinh cta ré bét dinh dugc do luong dya trén hé ) tang sinh cua ré va duoc tinh toan
theo cong thirc:

Hé s tang sinh (1an) = (Khdi luong ré nudi cdy — Khéi lugng ré ban dau)/Khéi luong 1é ban dau (1)

Ham luong polysacharide tich luy trong ré bit dinh dugc xac dinh bing phwong phap do
quang pho, dya trén su tuong tc giita phenol va carbohydrate tao ra mot phtrc hop thom c6 mau
hép thu &4nh sang cuc dai ¢ budc song 490 nm. Glucose dugc su dung lam chét chuén.

Phurong phdp dinh tinh mét s6 nhom hop chdt cé trong mau ré bat dinh dang sim

Sinh khoi ré bt dinh dang sam dugc sdy kho toi khdi luong khong doi roi dem di nghién
nhuyén thanh bot. Mau bot kho duge bd sung thém ethanol 50%, theo ty 1¢ 1,0 g mau : 20 mL
ethanol 50%. Sau d6 dem dong nhét hdn hop trén & nhiét do 50 - 60°C trong 5 giv. Cudi clng,
hon hop duoc loc, loai ba, thu dugc dich chiét téng, dem di xac dinh sy hién dién cua cac nhom
hop chat c6 trong dich chiét. Cac nhém hop chat hitu co khac nhau duoc phan tach dya vao do
hoa tan khac nhau cua chung trong cic dung mdi c6 do phan cuc khic nhau, sau d6 mdi nhom
dugc thir bang thude thir dic trung [13].

3. Két qua va ban luin

3.1. Anh hwong ciia IBA, NAA, IAA riéng Ié Ién sy ting sinh ciia ré bat dinh cdy ding sim
trong moi truong long lac

Trong thi nghiém nay, ba loai auxin riéng 1¢ (IBA, NAA, TAA) dugc bd sung vao moi trudng
nudi cdy nhan nhanh ré bat dinh dang sam ¢ hé thong l6ng lac. Sau 30 ngay nudi cay, két qua thu
duoc cho thay, khéi luong ré thu dugc & tat ¢4 cac nghiém thirc co b sung auxin déu cao hon 1o
rét so voi dbi chimg. Didu nay ching t6 rang auxin c6 tac dong tich cuc trong qué trinh nudi cy
sinh khéi ré bat dinh. Khéi luong ré gia ting ty 18 thuan voi ndong do auxin bd sung vao moi
truong nudi cdy tir 0 - 0,75 mg/L, sau d6 c¢6 xu huéng giam khi tiép tuc ting ndng d6 auxin 1én
1,0 mg/L. B6i v6i méi truong bd sung IBA, hé s6 ting sinh cia ré thu duogc dat cao nhét & hai
nghiém thirc 0,5 va 0,75 mg/L IBA (twong ung 3,44 va 3,40 1an), va khong c6 su khac biét co ¥
nghia thong ké gitta hai nghiém thirc nay. Déi v6i moi truong b6 sung NAA, nghiém thue 0,5
mg/L NAA c6 hé s6 tang sinh cua ré dat duoc cao nhét (3,39 lan) Do d6, c¢6 thé két luan so bd
rang trong moi truong nudi cdy c6 bd sung IBA hoic NAA, thi nong do auxin thich hop cho nuéi
cay tang sinh ré 1a 0,5 mg/L. Trong khi do, & mdi trudong bd sung IAA, hé sé ting sinh cia ré dat
cao nhét (2,52 lan) ¢ nghiém thic 0,75 mg/L IAA (Hinh 1).
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So sanh tic dong cua ba loai auxin & nong do toi uu cua moi loai (0,5 mg/L IBA; 0,5 mg/L
NAA; 0,75 mg/L IBA), nhan thay hé so tang sinh cta ré khi nudi cdy & moi truong bd sung IBA
va NAA khong c6 su khac biét nhau vé mat thong ké; va hé sd tang sinh cua ré thu dugc trén moi
truong st dung TAA thap hon so v6i IBA va NAA (Hinh 2, 3). Diéu nay c6 thé giai thich 1a do
IAA vén 13 auxin c6 ngudn gdc tu nhién, trong khi IBA va NAA 4 auxin tong hop, nén hoat tinh
ctia IAA thip hon IBA va NAA. Trinh Thi Huong va cong su [14] ciing chi ra rang trong 3 loai
auxin (IBA, NAA, IAA) thi IBA va NAA c6 hi¢u qua cao hon so vdi IAA trong qua trinh nudi
ciy ré bat dinh & cay sam Ngoc Linh.

Do hé sb tang sinh cia & thu nhan duoc & méi trudng bod sung 0,5 mg/L NAA va 0,5 mg/L
IBA khong c6 su khac biét nhau vé mit thong ké, nén chi tiéu ham luong PS trong ré thu dugc &
nghiém thirc t6i wu cia mdi loai auxin (0,5 mg/L IBA; 0,5 mg/L NAA; 0,75 mg/L IAA) dugce
danh gia, nham tim ra loai auxin phi hop nhat cho qua trinh nuodi cdy thu nhén sinh khéi ré bat
dinh. Két qua cho thay, khi st dung TAA, ca hé ) tang sinh va ham lugng PS trong sinh khdi
r& déu thip hon so v6i IBA va NAA. Hé sb ting sinh cta ré khong c6 su khac biét thong ké
giita NAA va IBA, tuy nhién ham luong PS trong ré nudi cdy trén moi truong st dung IBA cao
hon so v6i NAA (Hinh 3). Do vay, c6 thé str dung 0,5 mg/L IBA 1a ndng do auxin thich hop bd
sung vao mdi trudng nudi ciy trong cac thi nghiém tiép theo vé nhan nhanh ré& bat dinh dang
sam. Ket qua nay cing tuong dong vGi nghién ctru cta Krishna va cong su [15], sau 30 ngay
nudi cdy ¢ diéu kién long lac, ré bat dinh cua loai C. lanceolata ting sinh tot nhat trong moi
truong c6 bd sung 0,5 mg/L IBA. Trong nghién ciru ciia Kim va cong su [16] tién hanh nghién
cru kha ning tao ré va nhan nhanh ré bat dinh cua ba loai thudc chi Codonopsis 1a C. pilosula,
C. lanceolata; C. ussuriensis. O diéu kién nudi cy long lic trong binh tam giac 250 mL chira
100 mL mdi trudng, sy ting truong ré bat dinh cia cac loai Codonopsis dat tot nhat khi nudi
cdy trén mdi truong MS c6 bd sung 1,0 mg/L NAA. Nhu viy, trong cing mot chi
Codonopsis, nhung néng d6 va loai auxin can thiét cho qué trinh nhan nhanh ré bét dinh cua
loai dang sam 14 khac nhau. Sy khac biét nay do mdi lodi c6 kiéu gen khac nhau, dan dén kha
nang phan tng vdi auxin ciing khac nhau.
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3.2. Khdo sdt anh hwéng ciia moi trwong khodng lén sw ting sinh ciia vé bt dinh cdy ding
sdam trong moi truong long lac

Thanh phan ctia méi truong nudi cdy anh huong 16n dén su sinh truéng va phat sinh hinh thai
cua mo thuc vat dugc nudi céy. Vi céc cong thuc moi trudong nudi céy khac nhau s€ tao ra hiéu
qua sinh truong khac nhau [17]. Nhin chung, cic mdi truong khoang thuong khac nhau vé ham
luong céc chat da lugng, vi dy, mdi truong MS chira ham luong amoni nitrat cao hon so vdi cac
moi truong khac [18]. Dac bit, cac loai khac nhau ¢6 nhu cau khac nhau vé nong d6 dinh dudng
t6i wu trong timg loai moi truong khoang cu thé [19]. Khi nghién ctru vé loai C. pilosula, Gang va
cong su [20] da nhan thiy, trong s0 cac moi truong khoang khao sat (MS, B5, WPM, LS, CHU,
NM, QL, DJ), thi cay nu6i cay trén moi truong MS o6 so lugng la va chdi xanh nhiéu hon cac moéi
truong khac. Diéu nay duoc giai thich rang c6 thé sinh truong cua cay C. pilosula in vitro 1ién quan
dén ham luong nito' cao trong moi trudng, vi nito' 1a yéu t6 then chdt trong qua trinh tong hop
chlorophyll, hiéu suat quang hop, va gop phan khoang 41% vao su sinh truong ctia cay [21].

Trong nghién ctru cia ching t61, két qua thu dugc cting cho thay, ¢ cac loai moi truong khac
nhau thi sy ting sinh cta r& dang sim khong giéng nhau. Méi trudng B5 c¢6 hé sb ting sinh ré
thip nhat (chi dat 3,02 14n); ké dén 1a méi truong MS (3,31 1an). Hé so ting sinh dat cao nhét tai
moi truong SH tuong ung 3,48 lan (Hinh 4, 5). MS 1a méi truong dinh dudng duoc st dung phd
bién nhét trong nudi ciy mé thyc vat, diy 1a méi truong khoang giau dinh dudng, dac biét 1a ham
lugng khoang da luong giau nito. Theo Wu va cong sy [22], viéc bd sung khoang da lugng vao
moi truong ¢ ndng do thap dén trung binh thuc day su phat trién cua ré, do 1¢ tang cuong hap thu
cac ion c6 san. Nguorc lai, khi nong d6 khoang da lwong qua cao, sy phat trién cua ré bi trc che do
thé nude ciia méi truong giam, can tré qua trinh hap thy nude va dinh dudng khoang vao ré. Piéu
nay 1y giai cho két qua hé sd ting sinh ciia ré bat dinh dang sdm trén moéi truong MS thap hon so
v6i moi truong SH trong thi nghiém nay. Nhu vay, trong cac loai moéi truong khdo sat thi méi
truong khoang SH thich hop cho viéc nhan nhanh r& bit dinh trong hé théng nuéi cay long lic

cua dang sam.
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Trong thi nghiém nay, ré duoc nudi 6 2 didu kién: t6i va chiéu sang voi cudong do 1000 lux.
Két qua thu dugc sau 30 ngay nudi cdy cho thay, ré bt dinh dang sam thich hop nudi ciy o didu
kién toi hon didu kién sang. O diéu kién sang thu dugc hé so tang sinh 1a 4,04 lan, trong khi &
dleu kién t01 thu dugc h¢ so tang sinh cua r¢ dat 4,24 lan (Hinh 6). Do vy, trong cac thi nghiém
tiép theo, r& bit dinh dang sim dugc nudi ciy nhan nhanh ¢ diéu kién t6i.

3.4. Anh hwéng ciia thoi gian nudi cdy lén sw ting sinh va ham lwong polysaccharide ciia ré
bt dinh cdy dding sam

Qua trinh nuoi céy sinh khdi ré bat dinh huéng t6i hai muc tiéu chinh 1a (1) ré c6 hé s6 tdng
sinh cao, va (2) ré tich liiy cac hop chét thir cap. Do d6, trong thi nghiém nay, hai chi tiéu theo
ddi chinh 1 hé sb ting sinh va ham luong polysaccharide dugc ghi nhén trong cac khoang thoi
gian nudi cay khac nhau. Két qua quan sat hinh thai cho thay, sau 40 ngay ré bat dau chuyén mau
vang ddm va c6 déu hiéu ngung tang sinh, vi vy thi nghiém duoc theo doi trong 40 ngay nubi
cay. Ket qua trén Hinh 7 cho thdy, qua trinh sinh truong cua ré trai qua 4 giai doan: (i): tur ngay 0
- 10, toc do tang sinh cua ré cham, day la giai doan mau thich nghi v6i moi truong mai, vi mau
dugc cdy chuyén tir méi trudng cam tng tao r& (moi truong thach) sang méi truong nhén nhanh
(moi truong long). (ii): tir ngay 10 - 25, day la giai doan r€ tang sinh manh nhit, dudng cong sinh
truong c6 do doc 1on nhat. Hé so tang sinh tang tur 0,95 lan (6 ngay thu 10) 1én 4,27 lan (¢ ngay
thir 25). (iii): tir ngdy 25 - 35, ré budc vao pha 6n dinh, & giai doan nay hé s tang sinh cua re it
bién dong va dat cao nhat tai ngay thir 30 (4,39 lan). (iv): sau ngdy nudi cdy tht 35: tbe d6 sinh
truong cua 1é giam, hé sO tang sinh dat 4,04 1an & ngay nudi cay thir 40. Nhu vay, bat dau ngay
thir 35, ré bat dau budc vao pha suy vong. Do d6 qua trinh nudi cdy thu nhan sinh khoi ré bat
dinh dang sam nén dugc thu nhan trong khoang thoi gian 30 - 35 ngay.

Két qua phén tich ham luong PS chi ra rang, ham luong PS gia ting theo thoi gian nudi cay,
va dat cao nhat tai ngay thu 35, sau do giam 6 ngay thir 40 (Hinh 7). Nhu vy, thoi gian thich hop
dé thu nhén sinh khéi ré bt dinh dang sdm 13 sau 35 ngay nudi cay.
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Hinh 7. Biéu do thé hién duong cong sinh truong va kha nang tich luy ham lwong polysaccharide
ciia ré bdt dinh dang sam trong 40 ngay nudi cdy

3.5. Dinh tinh mét sé6 nhém hgp chit héa hoc hivu ich trong méu ré bét dinh ding sim

Bang 1. Két qua dinh tinh mét s6 nhém hop chat hod hoc trong sinh khoi ré bdt dinh dang sam

Thir nghiém/Thudc thir Két qua

Alkaloid Wagner +
Mollish +

Carbohydrate Fehling .

A s 1A Thir vét mau +
Dau va chat béo Thir xa phong hod n
Phenolic FeCl; +
Flavonoid Kiém (Alkaline) +
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Két qua dinh tinh mot s6 nhém hop chit trong ré bat dinh dang sam thu nhan tir hé théng nuéi
cdy 10ng lic cho thdy rang, trong sinh khdi ré bat dinh c6 chtra cac nhom hop chét hod hoc hitu
ich: alkaloid, carbohydrate, phenolic, flavonoid, dau va chit béo (Bang 1). Nhu vy, trong 1é bat
dinh nuoi céy cling o6 chira cac hop chét thir cip c¢6 vai trd quan trong twong tu nhu ré cu dang
sam trong Két qua nay chi ra rang, 1& bét dinh dang sdm duoc xem nhu 1a nguon vat liéu tiém
nang bd sung cho ngudn ré cu dang sam nudi trong bang phuong phap truyén théng, nhim cung
cap ngudn duoc liéu dap ung cho nhu cau sir dung dugc lidu ngiy gia ting ciing nhu gép phan
thay thé ngudn khai thac bat hop 1y trong tir nhién.

4. Két luan

Nghién ciru da thiét 1ap thanh cong quy trinh trinh nudi cdy sinh khéi & bat dinh cay dang
sam trén hé thng long lic hiéu qua, dat h¢ sO ting sinh cua & 1a 4,3 lan va ham luong
polysaccharide tich luy trong ré dat 13,98%. Quy trinh bao gdm cac budc sau: (1) Mau dbét than
cit tir chdi cdy dang sim in vitro dugc nudi cay trén moéi truong MS dac c6 chira 0,5 mg/L IBA
nham cam @ng hinh thanh ré bét dinh trong thoi gian 30 ngay; (2) 1 g khéi lugng tuoi 1 bat dinh
cam Ung tir mdi trudng dic duge chuyén sang moi truong SH 1ong bo sung 0,5 mg/L IBA, 30 g/L
sucrose, pH 5,8 va nudi cdy & diéu kién khong chiéu sang dé nhan nhanh sinh khéi r&; (3) Thu
hoach sinh khi ré nuéi ciy trén hé thong 1ong lac sau 35 ngay nudi cay.
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