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ANH HUONG CUA THANH PH AN KHOANG LEN SINH TR UONG

CUA CAY SAM VI ET NAM (Panax viethamensis Ha et Grushv.)
NUOI CAY IN VITRO TRONG PIEU KI EN QUANG TU DUONG
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2Vién Nghién ¢u khoa loc Tay Nguyén, \@n Han Iam KH & CN Vét Nam

TOM T AT: Panax vietnamenskda et Grushvla mot trongcac loai cay aroc lisu quyd Viét Nam
vadugc ar dung trong y ke 6 truyén dé diéu tri bénh va ting arong src khoe. Nhim tim ra moi
truong nudi @y thich hyp dé tao ngubn cay gbngin vitro c6 chit luong cao phc wu sin xut, choi
samin vitro mang 114, duoc sr dung lam nau nudi dy theo plrong phap quangstdudng traodoi
khi tr nhién. M6i tarong nudi dy khéng B sungdudng sucrose, vitamin va cacathtiéu hoa sinh
truong thre vat. Cac niu duoc nudi trong bp Magenta (V=370 ml,4p c6 2 mang millipore) ata
70 ml méi tuong aia mbt trong Hn loai khoang khac nhau: MS nguyén, M8 tién, Enshi-Shoho
hay Heller.O ngay thr 90, cAy sanin vitro trén méi teong MS @i tién (giam mot nira ham drong
NH,NO; va KNQy) cé khi ning quang bp va ting tnrong 6t hon so Wi cac cay nudi trén moi
truong sr dung nguyén khoang MS, hay khoang Enshi-Soh liteller, va co giaing khbi lugng
tuoi (261,3 mg/cay), giainhg Khbi lugng kho (61,0 mg/cay), ki luong kho than & va & (51,2

mg/cay) va & ré (7,6 &/cay) bn nhit. Cac cay sam nudly quang tr dudng ¢ tit ca cac cong the
déu biéu hién ar hinh thanh va phét ém than & theo thi gian nudi dy.

Tir khoa Hiéu suit quang bp thuin, sam Vet Nam, than & traoddi khi ty nhién, vi nhan ging

quang tr dudng.
MO DAU

Hién nay, véc sr dung céac lai thudc c6
nguwn gdc thao duoc thién nhiéndang ngay
cang plb bién trén ti¢ gisi. Cay sam Vét Nam
(Panax vietnamensida et Grushv.) la Ht loai
thuc vat quy hém c6 gia ti v& mit y dugc, kinh
té ciing nhr trong nghién ¢u khoa hc. Pay la
loai cay co cha rt nhiéu hop chit thir cap co
duoc tinh, dac biét 1a majonoside-R (MRy),
mot hop chit gidp phan kit sAm Vet Nam \6i
cac loai sam khac cung chi [2]. Otéu kién
phan b hep vadiéu kién $ng dic biét nén cay
sam At khé sinh trong ¢ cac vang sinh théi
khac,ddng thyi do khai thac qué frc khién cay
sam Vit Nam ngay cang érnén khan kim. Vi
nhan gbng cay sam \&t Namda dugc biét dén
trong vong 20 #m gin day, tuy nhién, cay sam
in vitro nudi dy bing phrong phap trugn
thong (trén méi trdong codudng va vitamin) cd
chat luong khéngdong nhit ciing nhr ty 1¢ sbng
khéng cao khitua ra won wom. Nhiéu nghién
clu trén tié giéi da cho thy nhirng nhroc diém
trén 1a do nudi &y trong binh kin kHin cho
quang lp cia cay kém, c6 nbil biéu hién bat
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thuong \é sinh Iy [1, 11, 15].

Phrong phéap vi nhan gng quangi dudng
ra doi vao thip nién 80 @a thé ky 20 da duoc
ching minh c6 nhiu wu viét hon so i phuong
phép vi nhan d@ing truyén thing, vi gidp kich
thich khi nang quang bp aia cay, dn den gia
tang tich tiy sinh ki6i va hop chit thir cip trong
cay ding nhr gia ting ty 1& sdng aia cayin vitro
khi chuyén sang giaifoan ex vitro[3].

Trong bai nay, ching t6i kb sat kia nang
sinh trong aia cay sam \dt Nam duoc nudi
ciy theo plrong phap quangrtdudng traodoi
khi tu nhién trén cac mdi wdong khoang khac
nhau nim muc tiéu timduoc diéu kién nuéi
ciy thich yp cho & gia ting sinh kidi gop
phan xay drng quy trinh &n Xxuit cay samin
vitro c6 chit luong ©t.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

Vit liéu bandau & chi sam Vit Nam
trugc d6 duoc nudi dy in vitro trén mai torong
MS [10] c6 khoangia hrong giam 1/2, vitamin
Gamborg’s B5 [5], b sung 10 g/l duong
sucrose (céng tPuong Bién Hoapong Nai), 2
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g/l than hat tinh (céng ty Duchefa Biochemie, khé (KLK) cua a cay va b ré, gia ting khi
Ha Lan), i gia thé s dung la 8 g/l agar (cong lugng troi (GTKLT), gia ting khdi lwong kho
ty C6 phan D6 hop Ha Long, Hii Phong). (GTKLK), phan trim chit kho (%CK), $ la
Chdi samin vitro mang 1 14 kép c6 éag la (SL), dén tich la (DTL) @a cay, 8 re (SR) va
dai 2-3 cm, khi lugng troi bandiu 190420 mg Chiéu dai € (CDR). Heu suit quang lop thian
dugc s dung lam mau nudi dy. Thi nghém (Py) cua cay sanin VJtFO dIIQCAtInhor cac ngay
duoc b tri hoan toan réy nhién gm 4 cong 12 30, 45, 60, 75 va 90ud trén & chénh éch
thac v6i 1 yéu t khac bét vé thanh phn 1ong do CO; trong va ngoai ép nudi caydo
khoang: (MS) méi wong khoang MS, (MM) duc{c bezng may GC 2010 (§h|madzg Co. Ltd.,
moi tnrong khoang MS @ tién véi ham kgng  NDat Ban), theo plrong phap ca Fujiwara et
NH,NO; va KNO; giam 1/2, (ES) méi wong aI.A(19,87) [4]. Céac thlKeu ;Sln¢h twong dugc
khoang Enshi-Shoho [8] va (HE) moiudmg Phan tich ANOVA ot yeu © bang pfan mem
khoang Heller [7]. M6i wong khong c6 s hién S}atgraphlc kCentyrlon (verS|_on 15) vadb thi
dién aia duong, vitamin va cht didu hoa sinh bang prin mém Microsoft Office Excel 2007.
truong thec vat, nhung dugc b sung 8 g/l agar KET QUA VA THAO LUAN
lam gia ti¢. pH aia mdi trong dugc diéu chinh
truéc khi khr trung 1a 5,8. M6i trong dugc
khi trung ¢ nhiét ¢ 121°C, 1 atm trong 20
phut. Mbi cong thic c6 3 lhp Magenta GA-7 (V
= 370 ml) trén &p gin 2 mang Millipore (kich
thudc 16 mange = 0,45 pm) gitp traddi khi.
M&i hop chra 70 ml méi teong Wi 2 mau ciy
va dugc dit trong bwng didu khién vi khi hu
Sanyo, model MLR-351H (Sanyo Electric Co
Ltd., Nhat Ban). Thi nghém duoc lip lai 3 lan.
Budng nudi cayduoc didu chinh nhét d6 ¢ giai
doan sanghi tuong ung la 22C/16°C, thoi gian
chiéu sang 12 g@ilngay, arong do6 anh sang 40
pumol m? st, d6 am twong ddi 70+5%.

Thanh pln khoang hén dién trong moi
truong ludnddng vai trd quanrong i su ting
truong aia cay nudi &y in vitro. Trong thi
nghiém nay, Kt qui viéc nubi cay sam
P. vietnamensigrén cac méi trong khoang
khac nhau dgi diéu kien quang i duong (moi
truong nudi dy khéng coduong, vitamin va
céc chit diéu hoa sinh rong thrc vat) & ngay
thir 90 da cho thy, sr ting twong aia cay b
anh hrong rd 6t boi sy hién dign aia mbt s
khoangs nhirng hamirgng khac nhau. Cay sm
Viét Nam in vitro dugc dat trén mobi twong
khoang MS @i tién voi ham lugng KNO; va
n . NHNO; dugc giam 1/2 da ting trong Ht hon

Cac cli tiéu ing trong do ¢ ngay thr 90 5o i cay sam nudi 4y trén cac moi trong
bao @m khoi lugng troi (KLT) va khoi luong  khoang MS, Enshi-Shoho hay Heller (hinh 1).

Hinh 1. Cay sam W8t Nam in
vitro duoc nudi dy quang
duong trén cac mbi tnrong
khoang khac nhaus ngay thir 90

MS, MM, ES va HE ky hu cho cac
moi truong khoang MS, MS &
ham krgng NH,;NO; va KNO; giam
1/2, Enshi-Soho hay Heller.

Sir gia ting khbi luong troi cua cay sam \gt  Khdi luong troi ciia cay sam giaibg nhéu nhit
Nam trong 9Ghgay nudi Gy khac biét co y nghia  (261,3 mg/cay)y cong thic MM (c6 ham lwong
vé mat thong ké gira cac cong thirc (bang 1). KNO; va NH;NO; giam 1/2), it nlat (148
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mg/cay)d cong thirc HE va khong khac & vé
phuong dién thong k& hai cong tiic MS hay
ES. Nhéu loai thrc vat khi duoc nudi dy trén
mdi treong khoang MS cé & sung duong,
vitamin va céc cit diéu hoa sinh trong thrc vét
da cho Kt qua tét trong vic tai sinh chi thanh
cay hoan cimh. Tuy nhién, dt s5 thi nghgm
ciing da ching minh ham tong mdt s5 loai
khodang trong mai trong nay wot qué nirc cin
thiét dbi véi sy ting trong aia thre vat nudi dy
in vitro. Kozai et al. (1988)4 cho thiy, cay hoa
cam chréng nudi trén méi trong MS ting
truéng clim hon so i cay nudi trén moi trong

Bdng 1.Gia ting khdi lugng aia cay sam \at N
khac nhaud ngay 90

Enshi-Shoho c6 thanh j khoangion gian hon
va ham rong mubi toan plan thip hon [9]. Cay
samduoc nudi dy in vitro trén méi teong MS
da giam 1/2 ham lugng KNO; va NH4,NO; c6
khéi luong khé gia ing (GTKLK) cao lvn (61
mg/céay) so @i cay nudi trén moi trong khoang
MS (42,3 mg/cay) hay méiudng Heller (39,2
mg/cay), tuy nhién, khénghac bist vé mat
thong ké khi so ¥i cay nudi dy trén méi taong
Enshi-Shoho (51 mg/cay) ngay thir 90. Plan
tram chit khé aia ca cay sam (%CK & cay)
khdngco sy khac biét gitra cac cong tirc va giao
dong trong khang tr 15-18% (ling 1).

am nudi @y in vitro tréncac méi tnrong khoang

Cong thic? GTKLT GTKLK % CK % Ct(
(mg/cay) (mgl/cay) ca cay bo ré
MS 218,5 b 42,3 b 14,9 159c¢
MM 2613 a 61,0 a 18,2 21,4 ab
ES 218,3b 51,0 ab 17,6 25,0 a
HE 148,0 c 39,2 b 17,6 19,8 bc
ANOVA Y ** * NS **
CV (%) 57 16,7 9,6 10,2

’MS, MM, ES va HE ky Hu cho cac moi trong khodng MS, MS & ham kiong NH;NO; va KNO; giam

1/2, Enshi-Soho hay HellefiNS: khac biét khong co

y ngfa; * va **: khac biét c6 ¥ nghia & mac p<0,05 va

p<0,01;*Cac  c6 chir cai gibng nhau trérung mbt cot thi khdngeé s khac biét theo pharhang LSD-test.
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Khéi luong troi cia cAy sam nudiy in
vitro duéi diéu kién quang i dudng déu cao va
khac bét ¢ ca 3 cong tikc MS, MM va ES ric
du khéng c6 y ngia v phrong dién thdng ké
(hinh 2). Ngoai ra, cay samy tit ca cac
cong thrc déu hinh thanh thanéy noi tich liy
cha yéu céac lyp chit thr cip acia cay sam
P. vietnamensjstheo tli gian nudi d@y. Bo
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BTLT cay
BTLT bo 12
BTLK cay
ETLK boré

Hinh 2. Sinh khi coa cay sam
Viét Nam nuéi @y in vitro trén
cac mbi towong khoang khac
nhaud ngay thr 90

MS, MM, ES va HE ky Hu cho cac
modi truong khodng MS, MS &
ham krgng NH;NO; va KNO; giam

HE Coéng thic  1/2, Enshi-Soho hay Heller.

phan than & va @€ cia cay sam co K luong
twoi twong dong ¢ tit ca cac cong the, nhing
khdi lwong khocua b phan than & va @ khac
biét rit co6 y nghia gita 4 cong thc, cao nht
(51,2 mg/cay) khi caydugc nubi trén mobi
truong khoang MS @i tién va thip nhit (27,7
mg/cay) trén mdi trong khoang MS @ ban &
ngay nudi &y thir 90 (hnh 2). Nhr vay, sr khac
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biét cua thanh phn khoang trong méi trorng
nudi cy dan dén ar khac bét vé khdi luong
kho aia than & va € caa cay sanin vitro. Két
qua la phin traim chit khoé aia b phan than &
va € (%CK b r€) khac bét rat c6 y nghia gira
cac cong thc (king 1). Pln trim chit kho aia
bo ré cua cay sanin vitro cao nlat (25%) trén
mdi truong khoang Enshi-Shoho vaath nhit
(15,9%) trén méi trong khoang MS (iIng 1).
Mbi truong nudi dy khac nhau & thanh
phan khoang ding anh hrong dén viéc hinh
thanh & cia cay sam \4t Nam ¢ ngay thir 90
(bang 2). $ r& (SR)cua cay sanin vitro nhiéu
nhat (7,6 €) trén méi trrong khoang c6 ham
lugng KNO; va NH,NO; giam 1/2 va it nhat
(3,1 @) trén moi towong Heller. Tuy nhién,
chiéu dai ré (CDR) ciia cay samin vitro giira
cac cong thirc khdngco sy khac biét (bang 2).
Déi véi thyc vat, canxi c6 tac ang kich thich
sy phét trén cia b 1a va B rd. Thyc vat b
thiéu canxi § han cké hinh thanh & phu va 16ng
hat, ¢éng thyi ré ting trong chlim lai. Moi
truong khoang Heller c6 ham leong ion C&"

(0,5 mM/l) it bon tr 6-8 Bn so i cac moi
truong khoang MS, MS @i tién hay Enshi-
Shoho (rong tng 3 mM/l, 3 mM /I hay 4
mM/l), dan dén cay sam nubiay in vitro &
cobng thic HE c6 $ luong B it nhit. Theo
Geogre et al. (2008) [6]yphat trién cua € bao
ré cing s¢ bi kim him néu moi tnrong c6 chira
nhiéu amonium (NH"), naroc lai ré can nitrate
(NOs) hién dién trong moéi twong dé tang
truong. Diéu nay c6 lién quan tec tlep dén qua
trinh ddng hoa dam xay ratai viing @ cua cay vi
NO; la dang oxy hoa, dugc hap thu tir moi
truong dé chuyén ddi thanh hyp chit hitu o
dang khr NH;~. Bdi véi cay ém chréng, ham
lwong thip cia cac ion NH va NQ; trong moi
truong nudi dy da giap cai thién ar phat sinh
hinh thai ctia cay [15]. & du thira cac ion NGy
va NH,4" trong méi trong MSco thé 1a nguyén
nhan khén cho cho b r& caa cay sam trong moi
truong MS kém phat trién hon so \6i moi
truong khoang MScé ham luong KNO; va
NH,NO; giam 1/2.

Bdng 2. Sy ting tarong aia b phan 14 va & caa cay sam \dt Nam nudi @y in vitro trén moi

truong khoang khac nhaud ngay 90

cona thie? SL DTL SR CDR

9 (1a/cay) (crr?) (ré/cay) (mm)

MS 1,7b° 6,3b 3,7 bc 11,7
MM 16b 8,0a 7,6 a 9,7
ES 1,7b 58b 51b 8,3

HE 2,3a 3,8¢ 3,1c 10,0
ANOVA Y * * * NS
CV (%) 12,1 9,2 21,4 45,2

ZMS, MM, ES va HE ky Kiu cho cac moéi trong khoang MS, MS 6i ham krong NHuNO3 va KNGO; giam

1/2, Enshi-Soho hay HellefNS: khac biét khdng cé y ngta; ,

* va **: khac biét c6 ¥ nghiaé muc p < 0,05

vap <0,01;*Cac s c6 chir cai gibng nhau trémung mdt cot thi khdngeo sy khac biét theo pharang LSD-

test.

Mai truong khoang ding anh hrong khéng
nho 1én sr phat trén by |4 cia cay sam
P. vietnamensisiudi dy in vitro ¢ ngay thir 90
(bang 2). Cay sanmn vitro ¢ cong thirc HE tio ra
nhiéu & nhit (2,3 1a/cay) so i cac cay sand
cac cobng thc MS, MM hay ES. Tuy nhién, ¢h
tich 14 @a cay sand cong thirc HE hi nho nhit
(3,8 cnf/cay). Dén tich la cia G cay bn nhit
(8,03 cni/cay) khi cay samituoc nudi trén moi
truong MS i tién (bang 2).Diéu nay c6 th do

trong moi toeong Heller khéng cos hién dién
cua ion NH" ma ion naydong vaitro cha yéu
trong qua trinh hinh thanh néncac amide Bng
cach lién Kt phan ung Wi cac acid amin
dicarboxylic.Phan (thg tao amidenay c6 y nghia
quantrong Vi doé 1a phan (mg bao ¢ té bao khoi
tac dong gaydoc cua NH," khi bi tich lai nhiéu,
dong thyi amide ciing 1a hop chit dy trir NH,"
cho @ thé thyc vat khi cin tong hyp acid amin
va protein. Trong thi nghim nay, & hién dién
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cua NH," trong méi teong Enshi-Shoho, diam
luong thip (1,3 mM/), \in gilp cay samaihg
truong Wi dién tich 14 ciing nhr sd luong © cua
cay bn hon so i khi nudi trén moi trong
Heller. Twong tr, cAy ngd co thting trong khi
chi cin két hop mot lugng nkd NH," véi NO;
trong méi toong nudi @y so \6i chi sir dung
mot nguwdn nito chu yéu 1a nitrate [13]. HBu suét
quang kp thuin (P) cua cay sam \dt Nam
nudi cy in vitro dudi anh hrong cia cac thanh
phan khoang khac nhau ing din tir ngay 15 cho
dén ngay 45, saudé giam dan theo thvi gian

4
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Stitt & Quick (1989) [12]da chang minh
hiéu suit quang kp cua cay ing khi $ 14 va
dién tichla tang. Trongthi nghiém nay, dua trén
S0 liéu va quansat trong sit giai doan nudi dy

3

VNN

nudi cy (hinh 3). 0 ngay tha 15, P, cia cay
sam¢g cobng thrc MM thap nhit (0,4 pmol h
Y/cay), saudo ting din dén mic 3,5 pmol h
YJcaydo dugc ¢ ngay thir 45 i giam dan xubng
mac 1,9 umol H/cay ¢ ngay tha 90. R, thap
nhat thupc V& cac cay sanin vitro trong cong
thec HE wi mirc 1,1 umol Hicay o ngay tha
15 va giit gan nhr 6n dinh dén ngay nudi cy
thir 90 Wi P, 1a 1,06 umol H/icays. Tir ngay 30
dén ngay 60 cua thi nghiém, P, ciia cay samin
vitro & céng thirc MM luén ¢ mirc cao nlt so
vai cac cong thc con ki (hinh 3).

OMS BaMM BES DHE

Hinh 3. Hiéu suit quang kp
thuan (P,) caa cay sam \&t Nam
trén cac moi rong khoang khéac
nhau theo tbi gian nudi dy

MS, MM, ES va HE ky Hu cho
cac moi twong khoang MS, MS i
ham krgng NH;NO; va KNGO, giam
1/2, Enshi-Soho hay Heller.

90

Vi thé, cay sam nudidy quang & dudng trén
moi truong khoang MS hay MSattién da co
kha nang quang bp hay héu suit quang lp
thuan cao lvn so 6i cay nudi trén mai trong

cay samin vitro, s 1a cua cay sam trong cdng Enshi-Shoho hay Heller.

thirc HE nhéu nkét, nhrng dién tich 1a bandau
con xanh {a c6 hoat dong quang bp) lai nho
hon nhu so \6i cay samin vitro trong céng
thuc MM. Vi vay, cay samy cong thirc HE cé
tang thém nhiu 14, nhing & méi con non ki
nang quang hp yéu khéngdu gilp cay sam gia
tang P, dé bl ki phan R, giam dola bandau héo
di.

Ngoai thanh phin khoang da hrgng thanh
pmn khoang vi lwong trong moi trong nuoi
cay ciing c6 vai tro thiét yéu dbi véi sy tang
truong cia cay. MoOi twong khoang Enshi-
Shohova Heller c6 ham leong ion Cd* cao on
(twong tng 0,40 uM/lva 0,12 pM/l) so i 2
moi treong con lai (0,10 pM/l). Khi nghién ¢u
trén doi tuong tao luc Chlorella, Wu et al.
(1984) da chang minh Cuco lién quandén
chuwi truyén dién tir tir quang & théng 11 (PSII)
va ¢o tac dung irc ché qua trinh quang hp [14].

100

KET LUAN

Viéc thay ddi thanh pln khoang aa moi
truong nudi dy da coéanh hrong nhit dinh 1&n
sy sinh trong aia cay samP. vietnamensis
nudi dy in vitro. Cay sam khidugc nudi dy
guang tr dudng trén moi trong khoang MS &
tién voi ham krong KNO; va NH,;NO; giam 1/2
da ting trong ©t hon so i cay nudi trén moi
truong MS, Enshi-Shoho hay Heller. Céc
nghién dwu tiép theo ¢ yéu tb mai trwong Gn
duoc tién hanhdé tim radiéu kién thich kp
cho viéc sin xuit cay sam Pviethamensisn
vitro bang phrong phap nuéi &y quang it
dudng dat chit luong 6t nhit.

Loi cam on: Nghién d¢ru nhan duoc ar ho trg
vé trang thét bi cia Phong thi nghim Trong
diém phia Nam & Cong ngk té bao thrc vat,
Vién Sinh lpc Nhiét doi, va ky thuat cuia Trinh
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Thi Thanh Van, Hoang Ng Nhung va Pam 8.
Minh Duy, phong Cong nghTé bao Thrc vat,
Vién Sinh lpc nhiet dai.
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EFFECT OF MINERAL CONTENTS ON THE GROWTH OF VIETNAM ESE
GINSENG (Panax viethamensisHa et Grushv.) CULTURED IN VITRO UNDER
PHOTOAUTOTROPHIC CONDITION

Ngo Thi Ngoc Huond, Dinh Van Khiem? Nguyen Thi Quynh*

YInstitute of Tropical Biology, VAST
Tay Nguyen Institute for Scientific Research, VAST

SUMMARY

Panax viethamensida et Grushv. is one of valuable ginseng plantgi@ginam for iliness treatment and
health maintenance in traditional medicine. With &m of finding proper culture medium to prodirceitro
plants of a high qualityin vitro ginseng shoots, each with an unfolded leaf, weseduas explants and
cultured photoautotrophically by a natural veniilatmethod. The culture medium was not supplemented
with sucrose, vitamins and plant growth substanggplants were put into Magenta vessels (V = 370viti
2 Millipore filter membranes on each vessel lidht@ined 70 ml of one among four different culturedia,
including full-strength MS, modified MS, Enshi-Shwobr Heller medium. On day 90, ginseng plants cedu
on the modified MS medium with a half-strength oftbKNO; and NHNO; had better photosynthetic ability
and growth when compared with those cultured orfuliestrength MS, Enshi-Shoho or Heller mediumeTh
plants also had the greatest increase in plant fresght (261,3 mg/plant), dry weight (61,0 mg/pjathe
greatest dry weight of rhizomes and roots (51,2pfagt) and the largest number of roots (7,6 rotasts).
Ginseng plants, cultureth vitro under photoautotrophic condition, of all treatnseshowed rhizome
formation and development during the culture period

Keywords: Panax vietnamensisnatural ventilation, net photosynthetic rate, phatotrophic
micropropagation, rhizome.
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