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TOM TAT

Nghién clru nay nham khao sat tic dong ctia cic mirc chiéu xa tia gamma tir nguf)n Co® dén ty
1€ song, su tao 1& bat dinh va ham luong hop chit c6 hoat tinh sinh hoc trong sinh kho1 r¢ cua hai loai
mau nudi cay in vitro cua cdy Codonopsis javanica sau chiéu Xa. Két qua ghi nhan rang d6i v6i mau 14,
khi muc chiéu xa ting tir 10 dén 40 Gy, ty 18 séng va sy tao ré c6 xu hudng giam dan; & muc 40 Gy,
toan bd mau 14 bi chét. Mac du kha nang tao ré giam, nhung tai hai mirc chiéu xa 10 Gy va 20 Gy, ham
lugng polysaccharide trong sinh khdi ré tang khoang 2 2 lan va polyphenol tang khoang 1,4 lan so voi
mau khong chiéu xa. Trong khi d6, ham lugng saponin | tong s6 khong ghi nhén sy khac biét dang ké so
v6i mau khong chiéu xa. Ddi voi mau dbt than, ty 1¢ mau song va sy tao r¢ dugc ghi nhén 16n hon 90%
& hai mirc chleu xa 10 Gy va 20 Gy, vdi s6 ré trén mau cao hon gan 1,6 1an so véi ddi chung. O mire
xu ly 50 Gy, mau khong cam (ng tao ré. Ham lugng hai hop chét polyphenol va polysaccharide tong
sO dat gié tri cao nhét tai muc chiéu xa 10 Gy, trong khi sy tich lity saponin tong sé giam khi liéu lwong
chiéu xa gia tang.

Tir khéa: Chiéu xa, Codonopsis javanica, Co®, dang sam, hop chat, in vitro, r& bét dinh.
1. MO PAU

Chi Codonopsis thudc ho Campanulaceae, bao gém khoang 42 loai, phan b rong rai trén thé giéi,
trong do tap trung chu yéu & khu vuc Trung A, Pong A va Nam A [1]. Cac nghién ciru trudc day ghi
nhan ring ré cia cac loai trong chi ndy chira nhiéu nhém hop chit sinh hoc quan trong nhu
polyacetylenes, phenylpropanoids va pyrrolidine alkaloids [2]. Cac hop chat nay thé hién nhiéu tac dung
sinh 1y quan trong, bao gom tang cuong hé mien dich, chéng oxy hoa, chdng viém, bao vé gan va diéu
hoa chuyén hoa. Bang cht ¥, polysaccharide tir C. pilosula da dugc ching minh c6 kha nang (rc ché su
tang sinh cua té bao ung thu trong céac thi nghiém in vitro, cho thiy tiém nang tmg dung trong nghién
clru phat trién cac tac nhan chéng khéi u. [3]. Tai Viét Nam, C. javanica la mot loai cay thudc chira
nhiéu hop chét c6 hoat tinh sinh hoc quy gia. Cay duoc trong cha yéu & cac tinh mién nai [4]. Trong
Dong y, dang sam (C. javanica) thuong duoc st dung nhim bdi bd co thé, ting cudng hé mién dich va
hd tro didu trj cac chimg ty vi suy nhuoc, co thé mét moi, thiéu mau va vang da [5]. Bén canh d6, dich
chiét tir cu cua loai nay chua cac thanh phan hoat tinh dugc ghi nhan c6 tac dung bao v¢ h¢ ti€u hoa, ha
dudng huyét va didu hoa lipid mau, gop phin ning cao gia tri dugc lidu cia loai ciy nay [6].

Hién nay, sb luong phan b cua loai dang sdm trong tw nhién dang c6 xu hudng suy giam manh
do tinh trang khai thac qua mirc. Ngoai ra, viéc quan ly va st dung dét rimg chua hop 1y da lam suy
giam dang ké ca sb luong lan chat lwong ngudn dugce liéu nay [7]. Trong nhitng ndm gan day, C. javanica
da dugc xéac dinh 1a ddi twong can wu tién trong cong tac bao ton [8]. Khong chi dwoc quan tim Ve gia
tri duoc liéu, cdy dang sam hién con dugc nhleu nha nghién ctru chi ¥ trong linh vie vi nhan gidng va
bao tdn ngudn gen. Cac cong bo ciing chi ra rang phan l6n cac hop chét ¢6 hoat tinh sinh hoc cta C.
Javanica tap trung chu yéu 6 1& [6][9-10]. Do d6, nudi ciy ré bat dinh duoc xem 1a giai phap hiéu qua
nham tao ngudn sinh khdi ré voi quy mo 16m, khong phy thude vao diéu kién tu nhién, dong thoi co thé
thay thé cho phuong phap khai thac truyén théng. Nghién ciru vé su phat sinh r& bat dinh & mot s loai
trong chi Codonopsis, ching han nhu C. pilosula va C. ussuriensis, dugc ghi nhan lan dau vao nam
2012 trén thé gidi, trong d6 ngudn mau nudi cdy va cac kich thich sinh truong thyc vat thich hop da
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dugc xac dinh khi nu6i trong méi truong long lic [11]. Gan day 1a nghién ctru cam ung tao r& bt dinh
va danh gia ham luong hop chét chuyén hoa thir cap cting kha nang chong oxy héa ciia ré bat dinh cay
C. javanica [12].

Mic di nudi cdy sinh khéi r& duge xem 1a mot phuong phép hiéu qua nhim cung cip ngudn
nguyén liéu dugc li¢u on dinh, nhung ham Iugng cac hop chét c6 hoat tinh sinh hoc thu duoc tir nudi
cay ré thuong thap hon so vdi cdy sinh trudng ngoai tw nhién. Nham nang cao kha ning tich liy cac
hop chét nay, nhiéu bién phap da dugc ap dung, trong d6 xir Iy birc xa gamma dang nhan dwoc sy quan
tam trong nhimg nam gan day. Chiéu xa gamma tir Co® c6 thé tao ra cac dong ré bat dinh dot bién ctia
nhan sam vai bién ddi hinh thai va kha nang tich liy ginsenoside cao hon, trong d6 dong dot bién 1 1a
vat liéu tiém niang dé san Xudt ginsenoside va nghién ctru sinh tong hop hop. chat tha cap [13]. Ham
luong alkaloid tang gap 20 lan ¢ lidu lwong 20 Gy trong mdi truong nudi cdy mé seo Nothapodytes
foetida [14]. V&i lidu chiéu xa 8 Gy, hop chét alizarin va purpurin duoc tao cao nhit & mau mo seo cia
ciy Rubia cordifolia dugc chiéu xa [15]. Nhitng két qua nay cho thiy tac dong ciia tia gamma dén sinh
truong va su tich lity hop chat thu cép & thuc vat phy thudc vao timg loai ciing nhur mirc lidu chléu Xa.
Do d6, viéc xac dinh cuong do chiéu xa phu hop dong vai tro quan trong trong dinh hudng san xudt quy
mo 16 cac hop chat co hoat tinh sinh hoc tir hé thong nudi ciy thuc vat.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit li¢u

Trong nghién ctru ndy, ngudn vat lidu thyc vat 1a cac mau la va dot than duoc lay tir chdi cay dang
sam nudi cdy in vitro c6 chiéu cao khoang 6 cm. Cac chdi nay dugc duy tri trén moi truong Murashige
and Skoog (MS) va duoc cung cap boi Truong Pai hoc Cong Thuong Thanh phd HS Chi Minh.

Quy trinh chiéu xa tia gamma s dung nguén Co® duogc tién hanh tai Phong CNSH Vat li¢u —
Nano — Trung tdm Cong nghé sinh hoc Thanh phé H6 Chi Minh. Cac cuong d6 chiéu xa bao gdm 10,
20, 30, 40, 50 Gy (Gray) va d6i chtng 1a mau khong chiéu xa [13-15].

2.2. Phwong phap nghién ciru
2.2.1. Nghién ciru tac dong cua liéu chiéu xa dén kha ndng song va cam vmg tao ré bat dinh tir mau ld
va dot than

Mau 14 cua cay in vitro c6 kich thuéc 0,5 x 0,5 cm va mau dét than mang mot mat ngt c6 kich thude
1,0 cm dugc nudi cay trén moi truong MS co ban chira 0,5 mg/L IBA, 30 g/L sucrose va 8,0 g/L agar.

Theo dbi cac chi tiéu: ty 16 miu séng (%), ty 16 mau tao r& (%), s6 lugng ré trung binh/ mau
2.2.2. Pdnh gid kha nang sinh truéng ciia ré bat dinh

R& bét dinh thu duge & thi nghiém 1 duoc sir dung lam vat liéu nghién ctru. Mdi mau ré c6 khéi
luong 14 0,5 g va dugc nudi cay trong moi truong MS dang 1ong chira 50 g/L sucrose va 0,5 mg/L IBA.
pH modi truong dugce di€u chinh ¢ muc 5,8. Cac binh nudi cay dugc dat trén may lac vaéi toc do 120
vong/phut.

Theo dbi cac chi tiéu: Hé s tang sinh r& (1an).
2.2.3. Piéu kién nuéi cay

Céc mau nuéi ciy in vitro duge duy tri trong phong nu6i ciy vé6i nhiét d6 25 + 2 °C va duoc dat
trong diéu kién khong co anh sang trong sudt thoi gian thi nghiém.

2.2.4. Bdnh gia ham lwong mot s6 hop chat c6 hoat tinh sinh hoc trong sinh khéi ré bdt dinh

Ham lugng phenolic tong s6 dugc phén tich bang phuong phap Folin—Ciocalteu [16]. Dich chiét
tho dugc hoa tan trong nude cét, sau dé phan tng v6i thude thir Folin—Ciocalteu 10% va dung dich
sodium carbonate 7,5%, tao thanh phirc mau dac trung. Mat d6 quang cta dung dich dugc do & budc
song 765 nm bang phuong phap do quang phd dé xac dinh ham lugng phenolic tong sd.

Ham luong polysaccharide tong s6 duge phan tich bang phuong phap phenol — acid sulfuric [17],
trong d6 glucose dugc chon lam chat chuén. Hdn hop phan tmg dugc chuan bi gdm 1 mL dung dich
mau da dugc pha loang dén ndng do phu hop, 0,5 mL dung dich phenol 5% va 2,5 mL acid sulfuric ddm
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dac. Sau khi phan Gng hoan tat, dung dich dugc lam ngudi, sau do tién hanh do mat do quang tai budc
song 490 nm.

Ham lugng saponin ciia mau dugc phan tich tai Trung tim Phan tich Quéc té cua Truong Dai hoc
Cong Thuong Thanh ph6 H6 Chi Minh. Phép do dugc thyc hién bang phuong phap quang phd, sir dung
acid oleanolic lam chat chuan.

2.3. Phuong phap xir 1y s6 liéu

Thi nghiém dugc thyc hién véi ba lan 1ap lai. D@ li¢u thu nhéan dugce xu ly théng ké bé’mg phfin
mém Statgraphics Centurion XV véi muc y nghia 5%, sir dung phep kiém dinh LSD (Least Significant
Difference). Dong thoi, phén tich twong quan Pearson dugc thyc hién bang IBM SPSS nhim xéc dinh
mdi lién hé giita cudong do chiéu xa va ty 1¢ sdng va su tao ré ctia mau.

3. KET QUA VA THAO LUAN

3.1. Tac ddng cia lidu chiéu xa 1én ty 1¢ sdng va hinh thanh ré bét dinh tir miu 14

Su tiép xuc cua nguyén liéu thyuc vat véi birc xa gamma dan dén nhimg thay d6i bén  trong té bao
bang nhiéu cach. 'Tia gamma co6 thé tac dong tryc tiép 1én vat liéu di truyen hodc gian tlep thong qua
viéc tao ra cac gbc oxy hoa tu do. Nhitng tac dong nay c6 thé lam thay doi kha ning sdng va tai sinh
cia mo thue vat.

Trong nghién ciru nay cua ching toi, két qua cho théy khi cuong d6 tia gamma tang dan tir 10 d&én
50 Gy, ty 1¢ mau song cling nhu kha nang hinh thanh r¢ cua mau 14 déu giam so vdi nghiém thire khong
chiéu xa. O cuong d6 40 Gy va 50 Gy, mau chuyén sang nau den va chét hoan toan (Bang 1). Do dé,
¢6 thé xac dinh lidu chiéu xa gay chét ddi véi vat lidu 1a 1a khoang 40 Gy. Theo két qua phan tich twong
quan Pearson (Bang 3), su gia ting cudng do tia gamma c6 lién quan nghich manh véi ty 1¢ séng cua
mAu va kha niang hinh thanh r&. Diéu nay cho thay khi cudng d6 chiéu xa ting 1én thi kha ning séng va
hinh thanh r& ciia mau 14 giam déng ké.

Bang 1. Ty 1& mau séng va kha ning tao ré cia mau l4 dugc chiéu xa sau 45 ngay nudi cdy

Liéu chiéu xa (Gy) Ty 1&é mau sbng (%) Ty 1é mu tao 1é (%) S6 r& trung binh/miu
0 100%£0,00 77449,81 32,33%42,51
10 75b+0,00 754+0,00 28,00%+1,00
20 73b+2,88 68b+1,73 23,67%+7,64
30 67°+14,43 300,00 9,00+2,64
40 00°+0,00 00¢ 0,00 00,00%£0,00
50 00°+0,00 00¢ 0,00 00,00%£0,00

Céc chit cai > ¢ khac nhau trong cing mot ¢ot cho thiy sw khéc biét co y nghia théng ké gitra cac gia tri
trung binh theo phép thir LSD & mtrc tin cay 95%

Su trc ché sinh truong do chiéu xa c6 lién quan dén su thay d6i chu ky té bao 6 pha G2/M, ciing
nhu tac dong truc tiép gay ton hai dén vat liéu di truyén trong té bao [18]. Mot s6 cong trinh nghién
ctru trude day da ghi nhan ring tia gamma ¢ thé tac dong dén qué trinh sinh truéng cia thyc vat. 6]
ciy Panax ginseng, chiéu xa gamma & lidu thap c6 thé kich thich sinh truoéng cia md seo va 1é bat
dinh, tuy nhién, khi lidu chiéu xa ting cao, kha nang phat sinh ré giam dang ké [19]. Ddi véi cay dau
tady (Fragaria * ananassa Duch. Red), su tdng truong ciia mo seo ciing bi suy giam rd rét khi xur ly
chiéu xa & mirc 15-40 Gy [20].

3.2. Tac dong ciia ciia lidu chiéu xa 1én ty 18 séng va hinh thanh ré bat dinh ciia miu dot than

Dir liéu & Bang 2 cho thiy tai cac liéu chleu xa 10-20 Gy, ty 1¢ mau song va ty 1& mau hinh thanh
ré déu dat trén 90% va khong khac biét so voi mau khong chiéu xa; s6 ré trung binh trén mau & cac miic
lidu nay cao hon khoang 1,6 14n so v6i miu khong chiéu xa. Su gia ting lidu chiéu xa tr 30 Gy dén 50
Gy lam giam rd rét cic chi tiéu theo ddi va & mirc 50 Gy, cac mau khong ghi nhan hién twong cam tmg
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tao ré. Khi phan tich twong quan Pearson, ghi nhan khong c6 mdi trong quan c6 ¥ nghia giita lidu chiéu
xa va ty 16 mau sbng, ty 16 mau tao ré va s6 ré ciia mau ddt than (Bang 3).

Bdng 2. Ty 1& séng va kha nang tao ré cia dbt than dugc chiéu xa sau 45 ngay nudi ciy

Liéu chiéu xa (Gy) | Ty 1& miu séng (%) | Ty 1¢ mau tao ré (%) | SO ré trung binh/miu
0 100%+0,00 1002+0,00 25,33546,11
10 94249 81 94249 81 36,67%+0,57
20 100°+0,00 92°+14,43 40,33%+8,02
30 955,00 580+14,43 22,00°+1,70
40 80°+0,00 66° £0,00 12,34°+1,52
50 50°+0,00 00° 0,00 00,00%£0,00

Céc chit cai " khac nhau trong cting mét cot cho thdy su khac biét co ¥ nghia théng ké giita cac gia tri
trung binh theo phép thir LSD & muc tin cay 95%

Tac dong cta tia gamma ddi voi sy thay doi cia té bao thuc vat c6 thé duoc giai thich thong qua
cac bién doi & mirc té bao, sinh hoa va sinh 1y. Tia gamma & mirc chiéu xa thap c6 thé c6 nhing tic dong
tich cuc 1én ting truong do 1am thay do6i hé thdng tin hiéu cta céc kich thich sinh truong trong té bao.
Nguoc lai, khi lidu chiéu xa ting cao, ton thuong vat chét di truyén c6 thé xay ra, dan dén sy tre ché kha
ning sinh truong [18]. Két qua ciia nghién ciru ndy ciing tuong tw véi bao cio trén Hypericum
triquetrifolium: & liéu thap, tia gamma c6 thé kich thich ting sinh khdi mé seo va ham lwong hop chét
phenolic, trong khi liéu cao lai lam giam sinh trudng va kha ning tich lity cac hop chét nay [21].

Két qua danh gia tic dong ciia cac lidu chiéu xa d6i véi hai loai vat liéu cia cay dang sim cho
thiy & mau 14, lidu gy chét duoc ghi nhan & mirc 40 Gy. Trong khi d6, d6t than thé hién kha ning
thich nghi tt hon, v6i cac chi tidu theo ddi ting & mirc 1020 Gy va van duy tri ty 18 séng 50% & 50
Gy. Diéu nay cho thdy miu 14 nhay cam véi tia gamma hon so v&i dét than, dong thoi phan tng cua
ting loai vt li€u co thé khac nhau dudi tac dong cua birc xa.

Bdng 3. Tuong quan gitra lidu chiéu xa véi ty 18 séng, ty 18 mau tao r& va sb lwong ré tir mau 14 va dét than

Lia L4 Dbt than
1eu ~ ~ R ~ = 7
chiuxa | TY1emiu | Tyl¢miu | SO Tyl¢ miu | Tyl¢miu | S6
’ song tao ré ré/mau song tao ré ré/mau
Liéu chiéu xa 1
Tylemau |- grge 1
song
La | Tylemau | ghge | 979" 1
tao ré
S6 r&/miu | -0,974™ 0,957 0,976™ 1
Tylemau | 249 0,739 0,736 0,686 1
, song
bot Ty 16 mau
than ylen -0,881" 0,774 0,803 0,820 0,931 1
tao ré
S6 r&/méu -0,676 0,843" 0,877" 0,757 0,777 0,692 1

*Biéu thi mdi twong quan dat ¥ nghia thdng ké & mirc 5%; ** biéu thi mdi twong quan dat y nghia théng ké & mtrc 1%

Hinh I. R& bat dinh duoc hinh thanh tir mau 14 & céc lidu chiéu xa khac nhau; thanh ty l&: 1 cm
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Hinh 2. R& bét dinh dwoc hinh thanh tir miu dbt than & cac lidu chiéu xa khac nhau; thanh ty 16: 1 cm
3.3. Panh gia kha ning sinh trudng cia ré bat dinh

Céc ré bat dinh hinh thanh tir mau 14 va ddt than tiép tuc dugc nudi cay trong méi truong long
de khao sat kha nang tang sinh re. Két qué thu dugc trinh bay ¢ Hinh 3.

84 8-
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Hinh 3. Két qua tac dong cla lidu chiéu xa 1én sinh khéi cua 1& bit dinh tir mau 14 (a)
va dot than (b) sau 30 ngay nudi cay

Két qua cho thdy & liéu chiéu xa tir 10-20 Gy khong gay anh huong dang ké dén kha nang ting
sinh cua ré&. Khi lidu chiéu xa ting 1én 30 Gy va 40 Gy, hé sb ting truéng cta r& & mau dbt than giam
hon 2,5 14n so v6i nghiém thirc d6i ching. Diéu nay cho thy cac muc chiéu xa cao khong chi kim him
qué trinh hinh thanh r& ma con anh hudng bt lgi dén kha ning sinh trudng cua ré. Mot sé cong trinh
truge ddy ciing ghi nhén tac dong bét loi ciia birc xa tia gamma ddi voi sy gia ting sinh khéi té bao &
mot sO dbi twgng thuc vat. Chi so ting trudng ctia md seo Stevia rebaudiana (Bert.) duge xtr Iy chiéu
xa 6 cac muc 5, 10 va 20 Gy déu thép hon so véi mo seo khong chiéu xa [22]. O lidu tir 20 dén 40 Gy,
sinh trudng cua mo s¢o Gerbera jamesonii ciing giam 10 rét [23].

3.4. Tac dong ciia liéu chiéu xa 1én ham lwgng hep chit c6 hoat tinh sinh hoc
_, Trong thi nghiém nay, ham lugng polysaccharide, polyphenol va saponin tong sb trong sinh khoi
ré bat dinh dugc dinh lugng & cac liéu chiéu xa khac nhau. Két qua dugc thé hién ¢ Hinh 4.
(@ (b)

Polysaccharide
Saponin

250 Polyphenol -

20853 2027 787 S 835

s a o=k 188 2

__ 200+ g Lé

s 3 s £

g g 2 Eg

§ T8 8 2

> 150 k4 2 =

g s <

£ : g b

2 142 s =

100 2 3 s

s 2 e K]

£ H 5 2

8 2 = s

2 e 3 2§
3 50 12& 2

& g g

2 £

2 @ o8

17 g

o Go TG0 T G20 . @

Cuéng 66 chiéu xa (Gy)

Hinh 4. Ham lugng hop chét sinh hoc (polysaccharide, saponin va polyphenol) trong sinh khéi r& ciia miu 14
(a) va dot than (b) ¢ cac li€u chiéu xa khac nhau
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Két qua ¢ Hinh 4 chi ra réng dbi voi r& béat dinh dugc cam ung tur mau 14, ham luong
polysaccharide tong ting khoang 2,2 lan, trong khi polyphenol tong cao hon so véi dbi ching 1.4 lan &
cac muc chiéu xa. Nguogc lai, ham luong saponin tong khong ghi nhén sy bién d6i dang ké giita cac
nghiém thirc chiéu xa. DSi v6i r& bat dinh hinh thanh tir d6t than, ham lugng polyphenol va
polysaccharide dat gi tri cao nhat tai heu 10 Gy; tuy nhién, mic chénh léch so v6i cac nghiém thie
khac khong 16n. Trong khi do, saponin tong s6 giam dan khi lidu chiéu xa ting lén. Nhing két qua nay
cho thdy mdi loai vat liéu c6 mirc d6 dap tmg khac nhau trude tac dong cua tia gamma. O cay co ngot
(Stevia rebaudiana Bert.), su gia ting ham luong phenolic va flavonoid téng trong mé seo ciing da duoc
ghi nhan khi mau dugc xir ly chiéu xa ¢ muc 15 Gy [22].

4. KET LUAN

Két qua nghién ctru cho thay chiéu xa tia gamma anh huong dén ty 1¢ séng, sy hinh thanh ré va
ham luong hop chét ¢6 hoat tinh sinh hoc cta ré bt dinh. Mtrc do tac dong thay ddi tly theo loai mau
nghién ctru. O mau 14, khi ting lidu chiéu xa tir 1050 Gy, ty 1 sdng va kha ning tao r& cia mau giam,
nhung ham luong polysaccharide va polyphenol tang ¢ lidu 10 Gy va 20 Gy. O mau ddt than, liéu chiéu
xa 10-20 Gy cho ty 1¢ song va kha néng ré cao. Pang chu y, ham luong polysaccharide va polyphenol
dat gid tri cao nhét tai liéu 10 Gy. Nhin chung, chiéu xa & mirc 10-20 Gy cho thay tiém 1 ndng trong viée
thiic ddy sy tich lily polysaccharide va polyphenol trong hé théng nudi cay sinh khéi r& bat dinh ciia C.
Javanica. Nguon ré bat dinh nay co thé duoc xem 1a vat lidu thay thé day trién vong cho 1é cti dang sim
duogc trong theo phuong phap truyen thdng, gop phan cung cip ngudn duoc liéu 6n dinh nham dap tng
nhu ciu sir dung ngay cang ting, dong thoi han ché tinh trang khai thac qua mirc ngudn tai nguyén trong
tu nhién.

Loi cam on: Nghién ctru nay do Truong Dai hoc Cong Thuwong Thanh phd H6 Chi Minh bao tro va cip
kinh phi theo Hop dong s6 98/HD-DCT ngay 15/8/2023.
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Nghién ctru dnh hudng cia cuong do tia gamma ngudn cobalt 60 1én tao ré bét dinh...

ABSTRACT

IMPACT OF COBALT-60 GAMMA IRRADIATION ON ADVENTITIOUS ROOT FORMATION
AND BIOACTIVE COMPOUND ACCUMULATION IN Codonopsis javanica IN VITRO

Le Thi Thuy*, Dao Thi My Linh, Huynh Thi Thuy Vy, Nguyen Thi Nhu Quynh
Ho Chi Minh City University of Industry and Trade
*Email: thuylt@huit.edu.vn

This study examined the effects of gamma radiation on survival, root induction, and bioactive
compound production in root biomass from leaf and node explants of Codonopsis javanica plantlets,
aiming to support large-scale propagation. Survival and root induction in leaf explants decreased with
higher radiation doses, with complete mortality at 40 Gy. However, polysaccharide and polyphenol
contents at irradiation doses were 2.2 and 1.4 times higher than the control, respectively. Saponin
accumulation was not significantly affected. In node explants, the highest survival and root induction
occurred at 10 Gy and 20 Gy, with root numbers 1.6 times greater than the control. No roots formed at
50 Gy. The highest polyphenol and polysaccharide levels were observed at 10 Gy, while saponin content
declined as irradiation increased.

Keywords: Adventitious root, bioactive compound, cobalt-60, Codonopsis javanica, gamma ray.
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