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TOM TAT 

Nghien cim nay trinh bay anh hudng cua mgl so yeu to nhu ndng dg sodium alginate irong vd bpc, thdi 
gian giir h^t trong dung djch CaCl2.2H20 100 mM. ngudn carbohydrate vd nong dd GA, bd sung vdo vo h^t len 
kha nang nay mam ciia h?t nhan tgo c6 ngudn gdc tir phoi vd tinh sam Nggc Linh, Sau 3 thang nuoi cdy, hat 
nhan 190 vdi nong dp 30 g/I sodium alginate trong v6 hat cho ly 1? ndy mim (70,36%) cCng nhir su sinh trudng 
sau nay mam la cao nhit (chieu cao chdi dai 7 mm. chilu dai re d^l 11.18 mm). Thdi gian giu hat trong dung 
dich CaCl2,2H20 100 mM tdi uu nhil Id khodng 22 phiit, B6 sung sucrose (15 g/1) hoac tinh bgt (20 g/1) vdo vd 
h?it diu cbo ty I? nay mam cua h^t cao hon so voi khi khdng bd sung ngudn carbohydrate vdo vo hgt. Sau 2 
thdng nudl ciy, hgt nhdn tgo cd bo sung 1 mg/l GAj tiyc tiep vdo vd bpc cho ty lfi nay mam, ty le hinh thanh 
choi vd ty le binh thanh rl cao hem so vdi cac chi tieu nay khi khdng bd sung GAj, Nhiing ket qua nay chi ra 
ring, nhung tdc ddng tryc tilp vdo vd hat nhdn tgo cd anh huong den ty le nay mam ciing nhu ty le hinh thanh 
choi vd re cua hat nhan tao sam Nggc Linh 

Tir khoa; Hat nhdn tao. phoi smh duang. sdm Ngoc Linh. sodium alginate, t^• le ndy mdm 

M O D A U 

Sam Nggc Linh hay sam Viet Nam Id mdt loai 
sdm dac hihi ciia nude ta da dugc the gidi bifit dfin 
vdi ten khoa hgc la Panax vietnamensis Ha et 
Gmshv. So vdi Ijch su cua cac loai sam khdc tren the 
gidi thi sam Nggc Linh la loai sam dugc biet den khd 
mudn, Tuy nhien, ngay tir khi phdt hifin ra chung vdo 
nam 1973 thdng qua ddng bao ddn tgc Xfi Dang thi 
sdm Ngoc Linh da dugc nhieu nhd khoa hgc trong vd 
ngodi nude nghien cuu ve dugc tinh cua nd. 

Vdi tinh hinh sam tu nhifin bi khai thac bita bai 
vd trii lugng khdng dang ke nhu hifin nay thi vific 
nudi trdng theo phuang phap tru;/en thdng khdng thfi 
dap ling du nhu cau cay giong can thifit. Do dd, yeu 
cau d^t ra Id tim dugc nhihig ky thudt mdi giiip viec 
nhan ^dng nhanh vd hieu qua nham dap ung nhu cau 
vfi gidng, tli dd tifin tdi san xuat sam Nggc Linh 
thuong pham vdi quy md Idn phuc vu nhu cdu trong 
nude va tifin tdi xuit khau. Vi vay, nudi cay in vilro 
cd thfi la mgt gidi phap hihi hieu trong nhdn gidng 
hdng loat. Tuy nhien, nhan gidng thuc vat bang nudi 
cdy in vitro ddi hdi thdi gian vd lao dgng rat Idn cho 
su tai sinh vd chuyfin cay ra dat. Mat khdc, cdc khu 
vuc trdng sdm ndm trfin niii cao, phuong tien giag 
thdng di lai khd khan, nen viec van chuyen cay giong 
Cling khdng thuan Igi. Trudc tinh hinh dd, hat nhdn 
tao sam Nggc Linh dugc xem la mgt gidi phdp ly 
tudng phgc vu cho cdng tdc nhan gidng nhanh va 

ddng bg cay sdm Nggc Linh. 

Hat nhdn tao la mgt dang hat md phdng hat tu 
nhifin, cd phdi sinh dudng dugc bgc trong mdt ldp 
sodium alginate cd chiia chat dinh dudng (ndi nhii 
nhdn tao). Sau dd, phdi ndy mdm thdnh cdy hodn 
chinh (Redenbaugh el al., 1987; Saiprasad, 2001). 

Tren thfi gidi, nhirng no luc ban dau dfi phdt trifin 
hat nhdn tao da dugc thuc hifin bdi Walker vd Sato 
(1981) thugc cdng ty Monsanto, tien hanh tren cay 
cd Linh lang (Medicago saliva L.) vd bdi Lawrence 
(1981) thugc tap dodn Carbide, tien hdnh tren cdy 
c i n tdy vd Rau difip. Lawrence (1981) tap tnmg vdo 
sii dung cdng nghe gieo Idng ciing nhu sir dyng 
polyoxyethylene de tao cdc day hat tu phdi sinh 
dudng. Drew (1979) dfi nghi tao hat tir phdi sinh 
dudng Ca rdt su dung cong nghfi gieo Idng nhimg chi 
1̂ 0 dugc 3 cdy con tit nhung phdi Ca rdt nudi cdy 
tren mdi trudng khdng dudng. Kittg vd Janick 
(1985a, b) da bao bgc nhirng cum phdi, rfi va md seo 
ciia Cd rdt bing polyoxyethylene, Ket qua cho thay 
mgt vdi phdi cd khd nang song sdt sau lien trinh tao 
vd bao. Redenbaugh (1984, 1986, 1988) vd Fujii 
(1987) da su dgng vd bgc hydrogel nhu sodiiun 
alginate de tdng hgp hat nhdn tao don phdi, 

Ke tu khi vific bgc vd bao hydrogel cho phdi 
sinh dudng dugc phdt hifin la cd thfi dugc dung I d ^ 
hat nhan tao thi nhieu nghien cuu da dugc thuc hien 
trfin cd Linh lang, Mang tay, Ca rdt. Can tay, thdng 
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Trim Huong, Van sam Norway (Redenbaugh cl al. 
1991; Redenbaugh. 1993). Xixu An Dg (Dalhergia 
.1I.1.WO. mgl loai cdy ddu ryng la) (Chand. Singh, 
2004): hoa Cue kcl hgp vdi su bdo quan l̂ inh 
(Hamagyi ci al. 2004), Tuy nhien. ngo^ii irii nghifin 
Cliu cua Redenbaugh (1991) vd Kamada (1988) thi 
khdng cd mgt nghifin ciiu nao ghi nhdn dugc su bien 
ddi phdi thdnh cay con tir cdc phdi sinh dudng dugc 
bgc \ o bao hydrogel, Theo Redenbaugh va dong ldc 
gia (1988), neu phdi sinh dudng dugc xem nhu Id hat 
thi vi?c van chuyfin, ddng gdi, bdo quan vd trong .sd 
trcr nen thuiin tii^n. Vipc su dgng liyl giong nhdn l^o 
cho mgt so lodi cay trdng ndng nghifip ciing da dugc 
bdo cdo (Choi. Jeong. 2002; Kitlo. Janick. 1985a; b; 
Redenbaugh et al. 1986), Tuy nhien. vivc gieo h(il 
nhdn tag ngoai ddng mgng thyc te van cdn g^p nhieu 
ban chfi do kha ndng sdng sdi ngoai dil cdn thip 
(Redenbaugh e/fl/,. 1986; Kamada, 1985), 

Mgt su khdc bi^l Idn giiia hgt nhdn t^o vd hat tu 
nhien la su hien dign cua ngi nhii a h^t tg nhien. 0 
hat ty nhifin, mgl so chal tich luy trong ngi nhu ddng 
vai trd quan trgng trong vific cung cap ndng lugng 
cho su ndy mdm vd sinh trudng ciia phdi hgp tu 
(Bewley, 1997; Cardemil et al, 1982). Vd alginate 
dd dugc sir dyng nhu mgl ndi nhu nhdn tgo de cung 
cap chdt dinh dudng can thifit cho su ndy mam ciia 
cdc phdi. Tuy nhien. cd it thdng tin ve vai trd cua 
viec them ngudn carbon cho sy ndy mam vd sinh 
trudng sau ndy mam ciia hat nhan tao, mac dii vifc 
thfim sucrose vdo vd bgc (Lulsdorf el al, 1993; 
Ganapathi el al, 2001) bode mdi trudng (Ghosh, 
Sen. 1994; Ara ei al, 1999) dd dugc md ta. 

O Viet Nam. cdc nha nhan gidng cung dang nd 
luc phdt trifin vific nhan gidng nhanh vdi sd lugng 
Idn sao cho gidm ddng ke chi phi sdn xuil. Nguyen 
Vdn Uyen (1992) dd cd nhiing thdnh cdng budc ddu 
trong viec tao hat nhdn tgg cdy Cd phe. Vi^c tao h^t 
nhdn tao tir PLB Dja Ian, ddt thdn Ciic va PLB Lily 
ciing dd budc ddu dugc khdo sdt (Nguyen Thj 
Thanh Hifin et al, 2003). Duong Tin Nhut va ddng 
tdc gid (2004) da tao thanh cdng h^t nhan t^o tir vdy 
cii ciia hoa Lily (Lilium spp.). Theo nghien ciru nay, 
hat cd ndng dg 30 g/1 sodium alginate thich hgp chg 
tdi sinh ex vitro vd hgt cd ndng dg 50 g/I sodium 
alginate thi sinh trudng tdt trong difiu kien in vitro. 
Theo nghien ciiu ciia Nhut va ddng tdc gia (2005) 
tren ddi tugng Id PLB ba thdng ludi ciia cay Dja lan 
{Cymbidium spp.) cho thdy ty 1? sdng sdt ciia hat Id 
35,5% va ty lfi tao chdi la 45,8% khi chuyfin hgl 
trirc tifip sang gid the ddn khdng khii trung sau khi 
dugc bgc Idp vd chitosan. Cdy con tao ra tir nhihig 

h^l nhan tgo ndy deu song sdt sau 6 thdng ngoai nha 
kinh, Tran Nggc Thiiy Tifin va ddng tac gia (2010) 
ciing da nghien ciiu mgt sg difiu ki?n ndy mim in 
vitro vd ex vilro ciia hat nhdn tgg Dja Ian. 

Vi^c san xuat hat nhan tgo da md ra nhimg trien 
vgng cho cong nghe sinh hgc thgc vgt. Ky thugl nay 
Id mOl ITnh vuc dang phdi trien nhanh chdng vd ril ly 
thii dc nghifin cdu te bdo thuc vat ciing nhu nudi ciy 
md(Dattat ' ra / . . 1999). 

Trong nghifin cim ndy, chiing ldi ddnh gid anh 
hudng cua mgt so yeu Id (ndng dg alginate, that gian 
giii hgt trgng dung djch CaCl;.2H;0 100 mM, ngudn 
carbohydrate vd GAi bd sung vdo vd hgl) Ifin su nay 
mam ciia phdi sdm Nggc Linh dugc bgc vo nhan lao 

VAT LI$U VA PHLTONG PHAP 

Vat lifu 

Cu sam Nggc Linh in vitro dugc cdl vdi kich 
thudc 1 x 1 cm va cdy tren mdi trudng MS 
(Murashige, Skoog. 1962) cd bd sung 1.0 mg/l 2,4-
D, 1,0 mg/l NAA, 30 g/i sucrose vd 8 g/i agar 
(Duong Tan Nhgt. 2009). Sau 2 thang nudi cay thu 
duac cdc mau md seo trang trong, hoi mong nude 
(Hinh 2a) Md seo ndy dugc cay chuyfin trfin mdi 
trudng MS bd sung 1,0 mg/l 2,4-D, 0.5 mg/l NAA va 
0.2 mg/l kinetin dfi tag phdi. Phdi nay dugc dimg lam 
ngudn nguyen lieu trong cdc thi nghigm ciia ngKien 
Cliu nay. 

Phirong phdp 

Quy trinh tgo hgt nhdn tgo 

Quy trinh tgo hgl nhdn tag dugc Irinh bdy tren sa 
do hinh 1. 

Moi trudng nudi cay 

Mdi trudng nudi cay cdc hgt nhdn tao la mdi 
trudng MS cd bd sung 30 g/1 sucrose, I g/I than hoat 
tinh, 8 g/1 agar. 

Tat cd cac mdi trudng nudi cay duoc dieu chuih 
pH = 5.8 va dugc hip vd tning d I21''C, I atm trong 
vong 30 phut. 

Dieu kifn thi nghiam 

Thdi gian chieu sang: 10 gid/ngay; cudng do 
chieu sdng: 2.500 lux; nhi^t do phdng sang 25 ± 2 C; 
am dg trung binh 75 - 80%. 
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Cum md seo 
chira phdi 

Tdch tirng phd 

rieng le 

)iing pipette bill 

Dung dich sodium 
alginate (30 g/1) 

H t 1 • t 1- • 1 • ' 

nho tirng gigt 

d 

Dung dich CaCk2H20 
100 mM 

22 phut 

D ' 1 . . A ' . - . • 

Hinh 1. Quy trinh tgo h^t nhan tgo 

Bo tri thi nghiem 

Khdo sdt dnh hudng cua nong do alginate len khd 
ndng ndy mdm ctia hat nhdn lao 

Cac phdi sinh dudng sam Nggc Linh (Hinh 2b) 
duac hoc trong dung dich sodium alginate d cdc 
ndng do khdc nhau (20, 30, 40, 50 g/I) Sau dd cac 
hat dugc nudi cay tren mdi trudng thach de ndy 
mdm. 

Khdo sdt dnh hirdng cua thdi gian giu hgt trong 
dung dich CaCl2.2H;0 100 mM len khd ndng lidy 
mdm ciia hat nhdn lao 

Dimg pipette hiit vd nhd tiing gigt dung dich 
sodium alginate (ndng do 30 g/1) dang gel cd chira 
phdi sinh dudng vdo dung dich CaCl:.2H20 100 
mM, de cac hat trong dung dich ndy d cdc khoang 
Ihdi gian khdc nhau (7, 15, 22, 30, 38 phut) de tao vd 
Cling cho hgt. Sau dd, cdc hat nhdn tgo hodn chinh 
dugc nudi cay tren mdi trudng thach dfi ndy mam. 

Khdo sdt dnh hudng cua ndng dd dudng bo sung vdo 
vo hat nhdn tgo len khd ndng ndy mdm cua hgt nhdn 
tgo 

Trong thi nghiem ndy, phdn vd hat cd ndng do 
sodium alginate la 30 g/1 dong thdi sucrose dugc bo 
sung them vdo vd hgt d cac ndng dd 0, 15, 30, 50, 
70, 90 g/I. Sau dd cdc hgt nay dugc nudi cdy tren mdi 
trudng thgch dfi nay mam, 

Khdo sal dnh hudng cua linh bgt bo sung vdo vo hgt 
len khd ndng ndy ciia hgl nhdn tgo 

CJ thi nghifim ndy, phdn vd hgt cd ndng dd 
sodium alginate Id 30 g/I; ddng thdi bd sung thfim 
tinh bdt vdo vd hgt d cdc ndng dd 0, 5, 10, 20, 30, 40 
g/1. Sau dd cdc hat ndy dugc nuoi ciy tren mdi 

trudng thgch de nay mam. 

Khdo sdt dnh hudng cua GA j bd sung vdo vo hgl len 
khd ndng ndy mdm ciia hgt nhdn tgo 

Trong thi nghifim nay, phdn vd hgt cd ndng dd 
sodium alginate Id 30 g/1; ddng thdi bd sung GAj vao 
vd hgt vdi cdc ndng do 0, 1, 2, 3, 4 mg/l. Sau do cdc 
hgt nay dugc nudi cdy tren mdi trudng thgch de nay 
mdm 

Phuffng phdp thu thap vd xu ly thong ki so lieu 

Cdc sd lieu thu thdp dugc xii ly bang phan mfim 
SPSS 16.0 vdi phep thir Duncan d mirc P = 0,05 
(Duncan, 1995). 

KET QUA VA THAO LUAN 

Anh hirdng cua nhng dd sodium alginate Ien kha 
nang nay mam hat nhdn tare 

Sau 3 thdng nudi cdy, hat nhan tgo tu phdi sinh 
dudng sdm Nggc Linh cd khd ndng nay mam Wong 
ddi cao (trfin 50%) d tal cd cdc nghifim thdc (Bang 
I). Difiu nay chi ra rang cac phdi sinh dudng sam 
Nggc Linh cd siic sdng manh vd day la mdt trong 
nhihig difiu kien thugn Igi dfi ldm nguyfin lieu cho hgt 
nhan tgo. 

Vific bao bgc vd cho hat ndy mam cho thay su 
ddp ling khdc nhau ciia su khdi ddu tao choi vd rfi. 0 
hgt nhan tgo tii phdi sinh dudng sdm Nggc Linh, qua 
trinh ndy mim chu yfiu khdi dau bang viec hinh 
thanh r l (Hinh 2c), chi mgt sd h hinh thdnh chdi 
hoac phat trifin ddng bd cd chdi va re. Sau dd, cdc hat 
ndy mdi dan phdt trifin thdnh cdy hodn chinh (sau 
khoang 2 - 3 thdng nudi cay). 
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Bdng 1, Anh hudng ciia ndng dd sodium alginate ISn khd ndng ndy mdm cua hat nhdn tgo sau 3 thdng nudi cdy. 

Ndng d$ Ty If ndy mdm 
alginate (%) 
(g'l) 

Ty 1$ hinh 
thdnh ri 

Ty 14 hinh 
thdnh chAl 
(%} 

T;̂  If hinh 
thdnh cdy 
hodn chinh (%) 

Chiiu cao Chiiu ddi 
trung binh trung binh 
ciia chAi cua rS 
<""") (mm) 

20 

30 

40 

50 

74.07a 

70,36a 

59,26b 

74,08a 

59,263 

62,968 

48,15ab 

33,33b 

14.81b 

25,92a 

22,22a 

11,11b 

11,11b 

25,92a 

ie.52ab 

11,11b 

7.40a 

7,00a 

5.60a 

5.73b 

9.30b 

11,18a 

9.00b 

9,37b 

Ghi chu: *Cdc chO' cdl a,b,., Ihh hl$n sg' khdc bi$t c6 </ nghTa if mirc tin cdy P = 0,05 trong phdp thd Ducan, 

Vdi ndng dg 30 g/I sgdium alginate Irong vd cho 
thdy hgt nhdn tgo lir phdi sinh dudng cd kha ndng 
ndy mam va sinh trudng sau nay mam tdt ban so vdi 
cac nghifim thuc cdn Igi (Hinh 2h2), Kfit qud nay 
cung phii hgp vdi nhieu nghifin cim hien nay trfin 
mgt sd ddi tiigng nhu Dja Lan, Lily, Cat Tudng. sdm 
Siberian,... Soneji vd ddng tdc gia (2002) bdo cao 
rang ndng dg 30 g/1 sodium alginate cd dnh hudng 
tdt nhdt tdi qua trinh hinh thdnh chdi d loai Ananas 
cosmosus. Nam 2007, Awal va ddng tdc gid (2007) 
cho thdy d lodi Begonia \ Heimahs vdi ldp vd bgc 
bfin ngodi d nong dg 30 g/1 sodium alginate cho ty lfi 
nay mim Ifin dfin 90,48%, Khi lifin hdnh tgo hat vdi 
ndng do 30 g/1 sodium alginate trong vd hat, chiing 
tdi nhan thay cdc hat hinh thanh ciing vd cd kich 
thudc ddng nhat (Hinh 2d). Trong khi dd, d ndng dg 
20 g/1 sodium alginate uong vd hat, cac hgt hinh 
thdnh hgi mfim, de vd, mgt sd bj di hinh (Hinh 2e). 
Mac dil, ty le nay mam cua hgt nhan tgo d ndng dg 
20 g/1 sodium alginate khdng khac biet nhifiu sg vdi 
su dung 30 g/I sodium alginate trong vd hgl nhung 
susinh tnrdng sau nay mdm ciia hgt nhdn tao bj hgn 
chfi. Ldp vd nhan tgo bao bgc ben ngoai phdi sinh 
dudng dugc xem nhu mgt ngi nhu nhan tgo, nd 
khdng chi cung cip chal dinh dudng cho phdi nay 
mim ma con bdo v? phdi khdi bit ky chin thuong ca 
hgc ndo trong suot qud trinh nay mim hay xu ly 
trong bdo qudn. Tuy nhifin, dg ciing ciia Idp vd ndy 
da tao nfin mgt mdi trudng ky khi ben trgng vd hgl, 
difiu nay cd the irc che qua trinh hd hip ciia phdi. Dg 
Cling cua Idp vd hgt chii yeu phu thugc vdg sd lugng 
ign Na*̂  trag ddi vdi ign Ca", chinh vi vay ma d cac 
ndng do sodium alginate dam ddc (40, 50 g/1), sd 
lugng ion Na* trong dung djch gel nhifiu nfin khd 
ndng trao ddi vdi ion Ca" c6 trong dung djch 
CaCl2.2H20 cao nen cac hgl hinh thanh cirng han, vd 
do vay ngan can sg phdt trifin dinh chdi vd gay khd 
khan cho qud trinh nay mim cua hat. Tejavathi va 
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dong tac gid (2006) cung dd tifin hdnh tgo vd bao 
mim choi vd phdi sinh dudng in vitro ciia Agave 
vera-cruz Mill vd ciing cho thay d ndng dg cao hon 
40 g/I sodium alginate da ngan can sg phdt trifin ciia 
chdi/re hogc cd hai, do dd ldm gidm tin suat nay 
mam ciia hat. 

Khi tifin hanh quan sat ky ban su phdt trien ciia 
cdc cdy sam Nggc Linh thu dugc tii hgt nhan tgo co 
ndng dg 30 g/1 sgdium alginate trong vd sau 4 thang 
nudi cdy. chiing tdi nhdn thdy cay phdt trifin mgnh, 
da hinh thanh cii nhd (dudng kinh khoang 5 mm), 
nhimg cay cao nhdt cd chifiu cao dat trfin 4 cm (Hinh 
2i). Mgt dgc diem md chiing tdi quan sat thiy la cac 
cdy cd ngudn gdc tir hgt nhan tgo cd hinh dgng difin 
hinh la re thucmg it ban so vdi cay nudi cay in vitro, 
cii cd dgng hinh trdn va phan bigt rd rang giira cue 
chdi vd cue re (Hinh 2j). 

Anh hu-dng cua thoi gian giir hat trong dung djch 
CaCl2.2H20 100 mM Ifin kha ndng nay mim h9t 
nhan t^o 

Anh hudng ciia thdi gian de hgl trong dung djch 
CaCl2,2H20 IOO mM. chiing tdi nhgn thiy khoang 
thdi gian dfi hgt trong dung djch CaCl2.2H20 100 
mM tir 22 - 25 phut cho kfit (jua tdt nhit vd dugc 
xem nhu Id khoang thdi gian tdi thich, cdc hgt hinh 
thanh cd dg cimg, kich thudc ddng dfiu nhau va cho 
ty 1? nay m i m cao nhit (39,59%). Khi thdi gian 1̂ 1 
tifip xuc trgng dung dich CaCl2.2H20 IOO mM ngan 
(dudi 15 phut), sd lugng ion Na* trao ddi vdi ion Ca" 
it, do dd cdc hat hinh thdnh mfim, dfi vd vd bi di hinh 
(Hinh 2e). Ngugc Igi, khi hgt tifip xiic trong dui^ 
djch CaCl2,2H20 IOO mM qud dai (tren 30 phut) cac 
hgt hinh thdnh r i t ciing, nen kha nang lam pha vd 16̂  
vd ben ngoai cua phdi sinh duong sam Nggc Linh de 
tiep tyc sinh trudng binh thudng, hinh thanh re, choi 
cung ggp khd khan (Bang 2). 
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Bdng 2. Anh hudng cua th&i gian d l hgt trong dung d|ch CaCl!,2H20 100 mM \hn khd nSng ndy mdm cua hgt nhdn tgo sau 
2 thang nudi cdy. 

Thai gian de hat trong dung dfch 
CaCl].2H20 (phdt) 

7 
15 
22 

30 
38 

Ty 1$ nay mdm 
(%) 
14,58c 
20,S4b 
39,59a 
14,58c 
14,58c 

Tyl^hinh th^nh re 
(%) 
14,58b 
14,58b 
33,33a 

14,58b 
14.58b 

Ty If hinh thdnh ch6i 

(%) 
Ob 
6.25a 
B,33a 
Ob 
Ob 

Ghi chu: *Cac chu cai a,b. . Ihl hi#n si.i' khSc biSl c6 •j nghTa d mu-c tin cdy P = 0,05 trong ph6p thir Ducan 

Dya tren kfit qud thu dugc d cd hai thi nghiam, 
rd rang Id ndng do sodium alginate vd thdi gian dfi 
hat ti-ong dung djch CaCl2.2H20 IOO mM cua hgt cd 
dnh hudng dfin do cdng va kha ndng ndy mam ciia 
hgt. 0 ndng dg sgdium alginate thdp vd thdi gian tiep 
xuc vdi dung dich CaCl2.2H20 IOO mM ngdn se khd 
hinh thanh hat, nen cdc hat hinh thdnh dfi vd, kich 
thudc khdng ddng dfiu, cd hinh dgng khdng xac dinh, 
vd kfit qua la Idm gidm sg ndy mam cua hgt. 0 ndng 
dg sodium alginate qud cao vd thdi gian tiep xuc vdi 
dung dich CaCl2.2H20 100 mM dai, cdc hat hinh 
thanh qud cung, nfin ngan cdn sg pha vd ldp vd bfin 
ngodi dfi hinh thdnh chdi vd re, cung dan tdi ty le nay 
mam cua hgt gidm. 

Tii nhimg ket qua thu dugc dd, chung tdi thay 
rang ndng dd 30 g/I sodium alginate trgng vd hgt vdi 
thdi gian dfi hgt trong dung dich CaCl2.2H26 100 
mM 22 phut Id tdi uu. 

Anh hu-dng cua nong d$ dudmg bd sung vao vo 
h^t Ien kha nang nay mam hat nhan tao 

Trong cac nghien cihi ciia Duong Tan Nhut vd 
ddng tac gid (2010) trfin ddi tugng sdm Nggc Linh 
cho thay ndng do dudng bd sung vdo mdi trudng 
nudi cay tdi uu la 30 g/1 sucrose. 0 nhieu lodi cay 
trdng khdc nhau, ndng do nay cung Id nguong phii 
hgp. Do dd, chiing tdi tien hdnh cac thi nghifim Iren 
mdi tmdng MS co ban cd bd sung 30 g/1 sucrose. 

Trong nuoi cdy in vitro, cdc thao tdc dugc thyc 
hi?n trong difiu kifin vd triing, do dd bd sung sucrose 
vdo mdi tmdng nuoi ciy it bj dnh hudng bdi cdc vi 
sinh vat. Ngugc Igi, trgng difiu ki^n ex vilro, vi^c 
thfim ngudn sucrose vdo mdi trudng (hay dat trdng) 
cd thd gdy hai cho hgt nhan tag bdi sy tin cdng ciia 
cac vi sinh vSt. Do dd them carbohydrate vdo vd hgt 
nhan tgo cd thfi Id mdt gidi phap phii hgp, Chinh vi 
vdy trong nghifin ciiu nay, chiing tdi tien hdnh bd 

sung sucrose vdo vd hat. Ket qud thu dugc cho thiy 
rdng ngudn sucrose them vao vd hgt khdng lam ndng 
cao phan trdm ndy mam ciia hgt nhdn tao nhung Igi 
giilp ndng cao khd ndng sinh trudng sau ndy mim 
cua hat nhdn tgo. Sau 2 thdng nuoi cdy d mdi trudng 
bd sung 15 g/I sucrose trong vd hat, chiing tdi thu 
dugc ty lfi hinh thanh re Id 23,33% vd ty lfi hinh 
thanh chdi la 13,33%; trong khi d nhimg hgt khdng 
bd sung sucrose vdo vd hgt ty lfi hinh thdnh r l Id 
13,33% vd ty lfi hinh thanh chdi la 11,67% (Bdng 3). 
Dieu ndy chi ra rang ngudn carbohydrate ddng mdt 
vai trd quan trgng trgng sg sinh trudng sau nay mdm 
cua phdi sinh dudng. Tuy nhien, vi trong mdi tmdng 
nudi cdy da cd chiia sucrose (30 g/I), do dd ham 
lugng dudng cdn thifit bd sung vao vd hat khdng cao 
Lugng dudng chi can dii dfi giup phdi phdt trien vd 
phd vd Idp vd bgc bfin ngodi. Sau khi thoat ra khdi 
vd bat, phdi sfi sii dyng ngudn carbohydrate tir mdi 
trudng nudi cdy. Chinh vi vdy, khi thfim sucrose vdo 
vd hat d ndng dd cao khdng giiip nang cao ty lfi ndy 
mam, ma ngugc lai gay tic che. O nfing dg sucrose 
tren 30 g/1 gay ra dp lye tham thdu cao cd the kich 
thich cdc phdi sinh dudng chuyen sang trgng thai 
ngii. Difiu ndy dan ldi kfit qua Id ty le ndy mam va 
hinh thdnh choi/rfi gidm khi bd sung dudng d cac 
ndng dg cao (trfin 30 g/1) (Bdng 3). Choi va ddng tdc 
gid (1999) cung da quan sdt thdy hifin tugng ngu 
tijgng tg sau khi xu ly vdi ndng dd dudng cao d phdi 
sinh dudng cua Panax ginseng. Tuy nhien, d hau hfit 
cdc lodi cdy, hi^n tugng ndy mam sdm la mgt van de 
chinh thudng gdp phdi d phdi sinh dugng, do dd 
ndng dg dudng cao cd thfi dugc xem nhu Id mgt gidi 
phdp de giam su ndy mdm sdm ciia phoi tgm thdi. 
Difiu nay rat cd y nghTa trong viec bag quan hat nhdn 
tgo, vi nhin chung cac hat nhan tgo khdng thfi bdo 
qudn dugc trong mgt thdi gian ddi, nguyfin nhdn Id 
do su nay mim khdng cin thiet xay ra tham chi ngay 
ca d nhiet do thip. 
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Bdng 3. Anh hu6ng cua ndng dd dudng bd sung vdo vd hgl Idn khd ndng ndy mdm cua hgt nhdn tgo sau 2 thdng nudi cdy. 

N&ng d$ dirifng (g/I) 

0 

15 
30 

50 
70 

90 

Ty 1$ ndy 

33,33a 

36.67a 

23.33b 
40.00a 

23.33b 
16,67b 

mdm (%) Ty If h) 

13.33b 
23,33a 

10,00b 
26,67a 

16.67b 

10.00b 

T'jl If hinh thdnh chAl (%] 

11.67ab 
13,33a 
13.33a 
lO.OOab 

6.67b 

6.67b 

Ghi chu: 'CdcchO'caia.b.,,. thdhifn sg khdc bi$l cd y nghTg d mdc tin cdy P = 0,05 irong phdp thd Ducan. 

Anh hudng cua linh bgt bo sung vdo vd hat l§n 
khi ndng nay m im hat nhdn tag 

Nhu dd trinh bdy o trfin, bd sung sucrose vdo 
indi imdng nudi ciy hgt nhdn tgo. ddc bipt Id khi tiin 
hdnh trong difiu ki?n nudi cay ex vitro khdng phai Id 
giai phdp dgt hieu qud cao do sg xam nhap ciia vi 
smh vgl. do dd bd sung sucrose vdo vd hat cd thfi hgn 
chfi dugc nhugc diem dd, Tuy nhifin, sucrose Igi d 
dang hda tan trong nude, nen khi bd sung sucrose 
vao vd hgt, nd van cd thfi bi hda tan vao mdi trudng 
nudi cay (trong dieu kifin in vilro) hodc vdo dat trdng 
(trong dieu kien ex vilro). 0 Ceddrela odorata L,, 
sucrose trong vd hat cd thfi khufich tdn vdo trong dit, 
do vay khi tdn sd nay mam cua hat dat ty lfi cao thi 
lugng dinh dudng cdn lai khdng dii dfi cung cip cho 
su phdt trifin tiep theo ciia hat (Maruyama el al. 
1997). Ngugc Igi, tinh bgt trgng hat khdng bi khuech 
tdn vdo mdi tmdng nudi cdy do nd khdng d dang hda 
tan. Difiu ndy chi ra rang, tinh bgt trong vd hgt cd the 
su dgng nhu mdt ngudn carbon cd hifiu qud thay thfi 
dugc cho sucrose, 

Dfi lam rd tac dgng ciia tinh bgt tdi kha ndng nay 
mam ciia hat, trong thi nghifim nay chung tdi tifin 
hanh bo sung tinh bgt vao vd hgt d cdc ndng dg khac 
nhau. Sau 2 thang nudi cay, d lat ca cac nghifim thuc 
hgt nay mam dfiu hinh thanh re, vd chua cd bit ky 
hgt ndo hinh thdnh chdi Vi ty If ndy mam ciia hgt 
dugc tinh la ty 1? hat nay choi hodc ra rfi hodc hinh 
thdnh ca chdi va rfi. do do ty lfi hinh thdnh re trong 
thi righi^m nay cung chinh Id ty lfi ndy mim ciia-hgt. 
0 ndng dg 20 g/I linh bgt trgng vd hgt cho ty Ig nay 
mam cao nhat (66,67%), sau dd giam din khi ndng 
do tinh bgt U-ong yd hgl tdng Ifin trfin 30 g/1. dgt ly If 
nay mam thap nhat Id nghigm thuc ddi chirng khdng 
bd sung tinh bdt vdg vd hat (23,33%) (Bang 4). Difiu 
nay chirng td ring bd sung tinh bdt vdo vd hgt giup 
nang cao ty lfi nay mim ciia hgt nhdn tgo. Khi so 
sdnh vdi thi nghigm bfi sung 15 g/I sucrose vao vd 

hgl d tren. mdc dii bd sung linh bgt vdo vd hat chua 
thiy cd sg hinh thanh choi, nhung rd rang la ty 1? 
ndy mim ciia hgt khi bd sung tinh b$t (20 g/1) vao vd 
hgt cao hon so vdi bo sung sucrose (15 g/1) vao vo 
hgL dong thdi cdc re tgo thanh d nhibig hgt cd bd 
sung 20 g/I tinh bgt vdo vd hgt phat trifin khde mgnh 
hon (Hinh 20 so vdi khi bd sung 15 g/1 sucrose vao 
vd hgt (Hinh 2g). 

Tuy nhifin. khi bd sung linh bgt vdo vd hat d 
ndng dg qud cao, ty If ndy mim ciia hgt Igi giam. 
Ddng thdi qud Irinh tifin hdnh tgo hgl nhan tao cunĝ  
rat khd khdn do dung djch gel chiia nhifiu tinh bgt se 
trd nen dam ddc nfin khi diing pipette hiit vd nho 
timg gigt vdg dung djch CaCl2,2H20 100 mM bi gdp 
khd khdn, vi vay cdc hgt hinh thanh bi dj hinh. 
Chiing tdi cung dd lien hdnh tao hgt vdi nong dg tinh 
bgt bd sung vdo vd hgt Id 50 g/I nhimg do dung dich 
gel qua ddc nfin khdng thfi tgo dugc cdc hgt nhan tgo. 

Nhu vdy, tinh bgt bd sung vao vd hgt dd dirge 
phdi su dyng nhu Id mgt ngudn carbgn bd sung va 
cin cho cdc hogt dgng cua minh. Cheter (1968) cung 
da chi ra rdng hdm lugng tinh bgt gidm trong qud 
trinh nudi cay la dg phdi sinh dudng hip thu va 
lugng tinh bgt ndy dugc su dgng nhu mgt ngudn 
cung cap ndng lugng cho qua trinh nay mam. OngiK 
tien hanh nhugm mau cdc vd bgc vdi idt. Ket qua la 
ham lugng tinh bgt trong vd hat nhan tgo giam di ro 
ret trong sudt qud trinh ndy mam cua hgt, Sau 30 
ngdy nugi ciy, hdm lirgmg tinh bgt trong trong vd hat 
nhan tgo cd chira "phdi sinh dudng cht-ewrlgi 48%, 
trong khi do d vd hgt nhan tgo khdng chua phoi sinh 
dudng thi khdng cd sy giam silt ham lugng tinh bdt 
trong sudt qua trinh nudi cay. 

Tir kel qua thu dugc d ca hai thi nghifm (bfi 
sung dudng vd bd sung tinh bgt vdo vd hgt) cho 
thay rang ngudn carbohydrate ddng mgt vai trd 
quan trgng trong qua trinh ndy mam ciia hgt nhan 
tao. Them sucrose hoac tinh bgt vdg vd hat cd the 
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tgg ra mgt ndi nhu nhan tao, cung cip nang lugng 
cho su nay mam cua hgt ciing nhu sg sinh trudng 
sau khi nay mam. Tiiy vao myc dich nudi ciy md 
lya chon phuang phap bd sung sucrose hay b6 sung 
tinh bdt vao vd hgt cho phii hgp. Khi tien hanh gieo 

hgt trong mdi trudng in vitro thi nen b6 sung 
sucrose vdo vd hat vi giiip hinh thdnh chdi sdm. 
Ngugc Igi, neu tifin hdnh gieg hat trong mdi trudng 
ex vilro thi bd sung tinh bgl vdo vd hgt Igi la gidi 
phdp toi uu. 

Bang 4. Anh hudng cCia tmh bdt bd sung vdo vd hgt Idn khd ndng ndy cua hgt nhdn tgo sgu 2 thdng nudi cdy. 

Hdm lipging tinh b^t 
(g'l) 
0 
5 
10 
20 
30 
40 

T;̂  If ndy mim 

(%) 23,33c 
46,67abc 
30,00bc 
66,67a 
53,34ab 
26,67bc 

Ty If hinh thdnh re 

(%) 
23,33c 
46.67abc 
30,00bc 
66,67a 
53,34ab 
26,67bc 

Ty If hinh thdnh ch6i 

(%) 
0 
0 
0 
0 

0 
0 

Ghi chu: *Cdc chu cdi a,b, . Ih4 hif n sg khdc bif t cd y nghta d mirc tin c|y P = 0,05 trong ph^p thi> Ducan 

Anh hudng ciia GAj bd sung vdo vd hat len kha 
nang nay mam h^t nhan tao 

Choi vd Jeong (2002) da bdo cdo rdng nhijng 
phdi Siberian ginseng dugc bao bgc vd hgt nhdn tgo 
sau khi tien xu ly vdi ndng do dudng cao de cam img 
trgng thai ngu cho qud trinh bdo quan bat da ndy 
mdm nhanh chong vd phat trifin thanh cay con sau 
khi chiing dugc chuyfin qua mdi trudng cd bd sung 2 
mg/l GA3. Nhieu nghien cuu khdc cung da tien hdnh 
nghien cim dnh hudng ciia GA3 bd sung vdo mdi 
tmdng nudi cay tdi kha ndng nay mam ciia hgt nhan 
tgo tren nhifiu doi tugng, kfit qud thu dugc deu cho 
thdy GA3 cd anh hudng tich eye tdi qua trinh nay 
mam cua hgt. Tu do mgt van de dugc dat ra la chiing 
ta cung cd the tien hdnh bd sung GA3 tryc tifip vao 
bfin trong vd hgt nhan tao, vi nhu vay phdi sinh 
dudng se dugc cung cip GA3 mgl cdch tryc tifip va 
cd the difiu nay se thuc day qua trinh ndy rhdm ciia 
hgt difin ra nhanh hon. 

Ket qud chiing tdi thu dugc d ndng dg GA3 trong 

vd hat la I mg/l cho ty lfi nay mam, ly le hinh thanh 
rfi, ty 1| hinh thdnh chdi cao hon so vdi khi khdng bd 
sung GA3 vdo vd hgt nhan tgo. Tuy nhien, bd sung 
GA3 vdo vd hgt d ndng do cao (trfin 2 mg/l) Igi lam 
gidm ly lfi nay mam ciing nhu ty le hinh thdnh rl vd 
chdi (Bang S). Bdn than phdi sinh dudng da cd chua 
GA3 ngi sinh, tuy nhifin d giai dogn dau ham lugng 
ciia nd cdn thap, do dd khi bd sung GA3 bfin ngodi 
vdo (I mg/I) se giup hinh thanh nhanh cac enzyme 
thuy phdn, tir do thiic day nhanh qua trinh phan hiiy 
cdc polymer thdnh monomer dfi tgo nguyfin lieu cho 
qua trinh nay mam. Ngugc Igi, nfiu bd sung GA3 bfin 
ngoai vdo vdi ndng do qud cao (trfin 2 mg/l) se gay 
ra dp suit thdm thau, gay uc che qud trinh nay mam. 
Nhu vay, bd sung 1 mg/l GA3 vdo vd hat nhan tgo 
sdm Nggc Linh la tdt nhat 

Kfit qua thu dugc trong thi nghifim ndy mdt lan 
niia khing dinh vfi vai trd tich cue cua GA3 trong qud 
trinh nay mam cua hgt, khdng chi d hat hiiu tinh md 
cd d hat nhan tgo. 

Bdng 5. Anh hudng cua G/V3 bd sung vdo vd hgt ISn kha nang ndy mdm ciia hgt nhan tgo sau 2 th^ng nudi cdy. 

Nong dd GAJ (mg/t) Ty If ndy mdm (%) Ty If hinh thanh re (%) Ty If hinh thanh chdi (%) 

33,33a 
37,33a 
6,67b 

16,67ab 
13,33ab 

33,33ab 

40,00a 

6,67c 

16.67bc 

13,33bc 

0.00a 

3,33a 

0,00a 

0.00a 

0,00a 

Ghi chu: *Cdc chi> cdi a,b, .. the hi$n su khic biet cd y nghTa d mi>c tin cay P = 0,05 Irong phep thip Ducan. 
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4. *S/#* m* 

Hinh 2. Sg hmh thdnh vd phdt tndn cua hat nhdn Igo sdm Nggc Linh (Panax Vienamensis Ha et Gmshv) in vitm. a. Nguin 
md s ^ trdng trong dting dd tgo phdi sinh du^ng, b. Phdi sinh dudmg sam Ngoc Linh: c. Hgt nhan tgo sam Ngoc Unti nay 
mdm d Hgt nhdn t^o sdm Nggc Linh vdi ndng dtf sodiulm gigingte trong vd hat Id 30 g/I; e. Hgt nhSn tao sSm NgpcUnhv* 
ndng dd sodiuim alginate trong vd hgt \A 20 g/I: f. Sg ndy mdm cua hgt nhan tao sdm Ngpc Linh cd bo sung 20 g/I tinh Iwl 
vdo vd hgt, g. Sg ndy mdm cua hgt nhdn tgo sflm Ngpc Llnh co bd sung 15 g/I sucrose vao vd hgt. h,, hj, hj, h4. Sg pi* 
tndn cua hat nhdn tgo sdm Nggc Linh khi bd sung sodium alginate d cSc ndng dd tuang irng la 20, 30. 40. 50 g/I; I, ]• CSy 
sam Ngpc Llnh cd ngudn gdc ti> hgt nhdn tgo. 
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KET LUAN 

Tir cac kfit qua thu dugc d tren chg thay phdi 
sinh dudng sdm Nggc Linh la ddi tugng tdt chg cdng 
nghfi hat nhan tgo. Cdc hat cd ndng dg sodium 
alginate trong vd 30 g/1 va thdi gian giir hgt trong 
dung dich CaCl2.2H20 100 mM khoang 22 phCil thu 
dugc ty lfi ndy mam, ty If hinh thdnh re va ty If hinh 
thdnh chdi Id cao nhdt. Ngudn carbohydrate bd sung 
vao vd hgt giiip nang cao ro rft ty If ndy mam ciia 
hgt, Khi bd sung 15 g/1 sucrose vdo vd hgt cho ty If 
ndy mim Id 36,67%, ty If hinh thdnh rfi la 23,33%i vd 
ty If hinh thanh chdi Id 13,33%. Bd sung tinh bgt vdo 
vd hat chua thay cd sy hinh thdnh chdi, cde hgt ndy 
mim bdng cdch hinh thdnh rfi, tuy nhifin Igi cho ly If 
ndy mim rit cao vd ddc bift la cdc re hinh thdnh 
khde. trong dd cho ty le ndy mim cao nhat Id d nong 
dd tinh bgt 20 g/1 (dat 66.67% sau 2 thdng nudi ciy). 
GA3 bd sung vao vd hgt cung giiip nang cao ty 1? nay 
mim ciia hat. Ndng dg GA3 bd sung vdo vd hgt tdi 
uu nhit la 1 mg/l. Nhihig kdt qud nay chi ra rdng, 
nhimg tdc ddng vdo Idp vd cua hgt nhdn tgo cd dnh 
hudng dang ke dfin ty If nay mam cung nhu khd 
nang sinh tmdng, phdt trifin sau nay mam cua hgt 
nhan tgo sam Nggc Linh. 

Ldi cdm on: Cdc tdc gid xin chdn thdnh cdm an Bg 
Khoa hoc vd Cdng nghe da ho trg kinh phi cho de tdi 
nghien cuu ndy. 
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IN VITRO GERMINATION OF SOMATIC EMBRYO-DERIVED ARTIFICIAL SEED OF 
NGOC LINH GINSENG (PANAX VIETNAMENSIS HA ET GRUSHV.) 

Trinh Thi Huong, Duong Tan Nhut* 

Tay Nguyen Insitilule of Biology 

SUMMARY 

In this study, several factors affected on artificial seed germination derived from somatic embryos of 
Panax vietnamensis such as concentration of sodium alginate in the matrix, duration of seed submergence in 
the CaCl2.2H20 IOO mM solution, carbohydrate source and GAj added to the matrix were presented After 3 
months culture, artificial seeds wilh concentrations 30 g/1 sodium alginate in the matrix reached germinative 
rate (70,36%) and post-germinative growlli rate were the highest (average high shool reached 7 mm, average 
length root reached 11,18 mm). Optimal time of seed incubated in the CnCl2.2H20 IOO mM solution was 22 
minutes, 15 g/I sucrose or 20 g/I starch additional to the matrix showed higher germinative than those in the 
matrix without carbohydrate source. After 2 months culture, I mg/i GAj supplemented to Ihe matrix reached 
gemiinative and shoot/root formation rate were higher than those in the matrix without GA;. These results 
indicated that the matrix components directly affect germinative and shoot/root formation rate of artificial 
seeds of Panax vietnamensis. 
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