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TOM TAT: Tr ong bai bdo ndy, chiing t6i nghién citu dnh hwdng ciia vai yéu 16" moi
truong va chdt diéu hoa tang tr udng thyc vat trén sy thay déi ham lugng nicotin trong ld
thuéc ld. Ham lugng nicotin gia tang theo sy tdng trudng ld. Su chiéu sdng 12 gio trong
ngay va ti l¢ NOs/NH," thdp lam gidm su tich ty nicotin trong ld. Xu Iy GAz 10mg/l kich
thich sy tdng trudng nhung lam gidm ham lugng nicotin trong ld. Vai tro ciia cdc chét diéu
hoa tdng trudng thyc vdt: auxin, cytokinin, giberelin va acid abcisic diutgc thdo ludn lién hé
VOi sy tdng trudng ré va ld va ham luong nicotin ciia ld.

Tu khéa: Nicotinana tabacum L., nicotin, chat diéu hoa ting trudng thuc vat,
ti 1€ NO3/NH,".

1.MO PAU

Con dudng sinh téng hgp nicotin & thuc vat, qua phan ing k&t hop gilta glyceraldehyd
3- phosphat va acid asparuo dan t6i acid nicotinic, tién cha't ciia alkaloid nicotin. Con dudng
sinh t6ng hgp ndy c6 tim quan trong dac bi€t khong chi vi cdc hiéu itng ddc hai cda nicotin
(mdt thanh phan clia khéi thude 14) ma cdn vi acid nicotinic 13 mdt thanh phin cia NAD va
NADP, céc chilt ¢6 vai tro chuyén dién tir khong thé thi€u trong t€ bao (Taiz and Zeiger
1991) Biing cich ghép thudc 14 véi ca chua, ngudi ta chifng minh nicotin dudc tdng hgp &
ré thudc 14. Sau khi dugc tdng hdp 4 r&, nicotin theo mach mgc di chuyén 1én trén va tich tu
d nhitng cd quan khdc nhau, nhiéu nhat 1a & 14 (Tso 1990).
Trong va ch& bién thudc 14 di phat trién trén khip hanh tinh, dem lai Igi ich kinh &
cho nhi€u quéc gia trén th€ gidi. Nhung y hoc ciing di phdt hién su dbc hai cda thudc 14
cho siic khoé con ngudi (Davis and Nidsen 1999). Cudc dau tranh dé loai bd “théi quen” hiit
thudc khéng phéi lic nio cung dat hi¢u qud nhu mong mudn. Do d6, chiing t6i tim hiéu sy
anh hudng cia mot vai y&u t6 méi trudng va chat diéu hoa ting trudng thuc vit trén su
- t8ng hop nicotin & cdy thudc 14 Nicotiana tabacum L. véi muc dich 1am gidm di phan nao
lugng nicotin tdn tai trong 14 thudc.
2. VAT LIEU — PHUGNG PHAP

2.1. Vat li¢u: Hot thudc 14 Nicotiana tabacum L. thudc ging Cyz.
2.2. Phuong phap:

Nu6i cdy in vitro va theo ddi duding cong tang trudng: Hot dugc khit tring va gieo
trén moi trudng MS trong &ng nghlem Sau 120 ngay, cdy cao 15 - 17 cm, ¢6 7 - 10 16ng,
dugc cdt thanh cdc khiic cit bao gdm 1 d&t va 1 chdi ngd (chi 1ay phan gifta than, bd phin
chdi ngon va 2-3 dét goc). Céc khic cit dudc cdy chuyén trén mdi trudng MS & céc diéu
ki€n 2500 + 500 lux, 30 + 2 °C va d6 &m tiong doi 56%. Xdc dinh sy ting trudng cla 14
thubc theo thdi gian. Cdc khic cdt cing dugc nudi trén moi trudng dudc gidm nitrat

(bdng 1) trong ong nghiém. Quan sat sy ting trudng thuc vt va ham lugng nicotin trong la
17 ngay tudi.

Trang 34



TAP CHi PHAT TRIEN KH&CN, TAP 8, S0 8-2005

Bang 1: Thanh phan N, P va K trong méi trudng nubi cdy

M6i trudng Néng db (g/1)

NH4NOs; | KNO; | KH,PO, | KCI
Chudn (MS) 1,65 1,9 0,17 0
Giam NO; 1,65 0 0,17 1,3

X 1y dnh sdng trén 14 tdch rdi: Ld (thit 2) cla cdy in vitro 17 ngay tudi dudc nudi
cdy trong Erlen chita moi trudng bén 16ng MSY2 & cdc diéu kién: 12gid sdng/ngay, 6 gid
sang/ngay, 0 gid sdng/ngdy. M6t s6 chi tiéu sinh 1y vi ham ludng nicotin duge do sau
5 ngay nudi cay.

X 1y chat di€u hoa ting trudng thuc vat trén 14 va ré tdch rdi: L4 va ré cay in vitro
17 ngay wdi dudc nudi cdy trong Erlen chita méi trudng ban 1dng MS ¥ ) vdi IAA 2mg/l,
BA 1mg/l hay GAs 10mg/l. Mt s6 chi tiéu sinh 1y vd ham lugng nicotin dudc do sau
5ngay xi ly.

Po cudng dd quang hdp va cudng d6 hd hap: Cudng dd quang hgp va cudng dd hd
hap clia cdc 14 duge do & 25°C, biing miy Warburg.

Ham lugng chdt diéu hoa ting trudng thuc vit: Li trich chat di€u hoa ting trudng
thure vt dugc thuc hién dua vao sy thay d6i dung méi va pH. Ham lugng cdc chit didu hoa
ting trudng thuc vat dudc do nhd cdc sinh tric nghiém chuyén biét v ham lugng dudc tinh
dura vao cdc dung dich chuin (Bui Trang Viét 1992).

X 1y GA; trén ciy thudc 14 dugc trong trong vudn thyc nghiém: Cay thudc 14 45
ngly tudi trong chiu dugc x 1y vdi GA; 10mg/l, bing cdch phun trirc ti€p 1én 14 vao mbi
budi sdng cho dén khi 14 thuSc bdt ddu chin (cudng 14 chuyén tif mau xanh sang mau
tring duc).

Po ham lugng nicotin: Sy ly trich va do ham lugng nicotin dugc thuc hién theo
phuong phdp cia Phan vién Kinh t&€ — K§ thuit thudc 14TP. HS Chi Minh. Ly trich nicotin
dua vio su kiém héa miu va 16i kéo biing hoi nude. Him lugng nicotin dudc tinh dua vao
sy hdp thu & cdc budc séng: 236, 259 va 280nm.

3.KET QUAVA THAO LUAN

3.1. Theo ddi dudng cong ting trudng, cudng dé quang hgp va hé hap va ham
lugng nicotin cda 14 trong diéu kién nubi cdy in vitro

Cip 14 s6 2 xuat hién sau 7 ngay nudi cdy dugc chon 1am vt liéu khdo sit. Sy ting
trudng 14 nhin chung theo dudng cong hinh chi S (hinh 1). Cudng d6 quang hgp va hd hip
tang cao trong giai doan ting trudng nhanh (ngay 30), sau d6 gidm trong giai doan ting
trudng chim (ngay 60) (bang 2). Cing vdi sy ting trudng, nicotin tich tu ngdy cang nhiéu &
14, cao nha't khi 14 thudc & trang théi chin (8 60 ngay sau khi xuat hién). Sy ting cao cudng
dd ho hap va quang hdp & ngay 30 chdc chdn c6 lién quan t6i sy tich ldy ndy, vi quang hgp
cung cip nhién liéu cho hd hap, va chinh sy ho hip t&€ bao tao nhiéu ATP va céc tién chat
cho sinh tdng hgp nicotin (Taiz and Zeiger 1991).
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Hinh 1: Pudng cong ting trudng ctlia 14 ciy thudc 14 in vitro.

Bang 2: Cudng dd quang hgp, hoé hidp va ham lugng nicotin cda 14 thudc 14
& 17, 30 va 60 ngay tudi.

Chi tiéu 17 ngay - |30 ngay 60 ngay

Cudng dd6 quang hdp | 12,00 £0,90 14,00 £ 0,70 3,00 £0,20

(1102/cm?/gid)

Cudng dd ho hap 43,00 + 0,90 76,00 + 2,00 64,00 £ 3,00
| (p105/g/gid)

Nicotin (%) 0,62 + 0,01 0,74 £ 0,01 151 +£0.13

3.2. Anh hudng clia sy gidm nitrat trong méi trudng trén cudng dé quang hgp,
hé hap va ham lugng cdc chit diéu hod ting trudng thuc vt va nicotin cia l4
Ham lugng nicotin gidm manh khi mdi trudng gidm ham lugng nitrat. Khi cdy dudgc

nudi cdy trén mdi trudng ndy, cudng dé hd hap tuong ddi cao, cudng dé quang hgp thip, va
ham lugng giberelin khd cao (bdng 3).

Bang 3: Cudng d6 quang hgp, ho hap va ham lugng cédc chat diéu hoa ting trudng
thuc vat va nicotin trong 14 cdy thuéc 14 dugc nudi trén moi trudng giam nitrat.

Chi tiéu theo doi MGoi trudng MS Méi  truGng gidm
nitrat
Cudng dd quang hop (p102!cm2/gi6 47,00 £ 0,80 30,00 £0,10
Cudng do hd hap (ul0,/g/gid) 11,00 £ 0,70 17,00 £ 0,50
Him | Auxin 0,13 £ 0,05 0,19 + 0,01
lugng | Acid abcisic 0,10 + 0,01 0,07 0,01
me) | cytokinin 0,36 0,08 0,28 + 0,01
Giberelin 4,47 +0,30 5,13+0,10
Nicotin (%) 0,69 £ 0,02 0,25 £ 0,01
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3.3. Anh huéng clia 4nh sdng trén 14 tich roi

L4 dugc dit trong diéu kién 12 gid sdng/ngay c6 ham lugng nicotin thAp nhit trong
khi trong lugng kho gia ting, dién tich va trong lugng tuoi thay d6i khong ddng k€ (bdng 4).
C6 1& vi 14 12 co quan du triY nicotin, nén khi ngudn alkaloid ndy tif r€ bi cdt ddt trong 14
tdch roi, thi ham lugng nicotin trong 14 s& gidm trong khi 14 gia ting trong lugng khd.
Bang 4: Anh hudng cia 4nh sdng trén sy ting truéng va ham lugng nicotin
trong l4 thuéc 14

Chi tiéu 0 gid sang/ngay 6 gid sing/ngay | 12 gid sang/ngay
Dién tich (mm?) 451 £ 10 442 + 15 436 + 13

Trong lugng tudi (g) | 1,80 + 0,02 1,81 = 0,05 1,85 + 0,02
Trong lugng kho (g) | 0,91 0,01 1,02 £ 0,01 1,12 £ 0,01
Niocotin (%) 0,23 £ 0,01 0,22 + 0,01 0,18 £ 0,01

3.4. Anh hudng ciia céc chat diéu hoa ting trudng thyc vit trén 14

L4 dudc nudi trén mdi trudng cé bd sung GA3 10mg/l ting trudng manh (dnh 1), véi
dién tich, trong lugng tudi va trong lugng khé cao so vdi chuidn va cdc xit Iy véi céc
chat diéu hoa ting trudng thuc vt khac. Ciing trén mdi trudng vdi GAs, 14 ¢ cudng d6 hd
hap manh trong khi cudng dd quang hgp y&u hon va ham lugng nicotin thdp. L4 khi
dugc x& 1y chat didu hoa ting trudng thyc vat ndo thi ¢6 ham lugng chit diu hoa d6
cao nhat (bdng 5).

Bang 5: Anh hudng ctia cdc chit didu hoa ting trudng thyc vit trén sy ting
trudng va ham lugng nicotin cia 14

Chi tiéu Chuin IAA (2 BA GA;
mg/) (1mg/) (10mg/)
Dién tich (mm?) 429 + 13 596 + 10 536 + 21 1123 £ 16
Trong lugng tuoi (g) 1,62+0,06 |2,16+0,11 |220+0,10 |4,26+0,22
Trong lugng kho (g) 1,01 =0,02 1,39 + 0,01 1,42 + 0,01 1,42 + 0,01
Cudng dd quang hdp | 14,0+0,30 | 14,00+0,90 |27,00+0,90 | 10,00 0,90
(1105/cm*/gid)
Cudng d6 hdé hip|1020x6,0 |113,0£2,0 |620+2,00 |138,00=2,0
(1102/g/gid)
Ham Auxin 0,26+0,01 |0,39+001 |033+0,01 |0,31+0,01
lugng Acid abcisic | 0,05+0,00 |0,07+0,01 |0,15+0,01 |0,10£0,01
(mg/l) Cytokinin | 0,42+0,02 |{0,56+0,03 |1,19+0,09 |0,25+0,05
Giberelin | 4,13+£0,09 |4,95+0,10 |1,64+0,08 |6,37+0,09
Nicotin (%) 0,22+0,01 |0,18+0,01 |0,16+0,01 |0,14+0,01

3.5. Anh hudng ciia chi't diéu hoa ting trudng thuc vit trén ré
Trén méi trudng cé bd sung IAA 2mg/l, ré ¢6 trong lugng tuci va trong lugng kho cao
nha't. Su ting trudng cda ré dong thdi v6i viée ting ham lugng nicotin trong ré. GAs khong
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kich thich sy ting trudng r& va ciing khéng lam thay d6i ding k€ ham lugng nicotin
trong ré (bang 6).

Bang 6: Anh huéng cia cdc chat diéu hoa ting trudng thuc vat 1én sy tdng trudng va
ham lugng nicotin cla ré thudc 14

Chi tiéu Chuin IAA (2 BA GA;
mg/) (1mg/) (10mg/)
Trong lugng tudi (g) | 0,68 0,02 |0,70+0,02 | 0,56 + 0,01 0,57 £0,01
Trong lugng khd (g) | 0,19+0,01 |0,21+0,01 |0,19+0,01 |0,19+0,01
Nicotin (%) 1,03+0,01 |1,12+0,01 |0,89+0,01 |0,99+0,03

3.6. Xt 1y GA; trén cay thudc 14 dugc tréng trong vudn thye nghiém

D6i v6i xit 1y trén cay nguyén, GA3 10mg/l kich thich su kéo dai mé phén sinh 16ng
va kich thich su tang truSng 14 (dnh 2). Diéu ndy 1am cho ham lugng nicotin trong 14 gidm,
vl giberelin it tdic ddng 1&n sy ting trudng ré va do d6 khéng qua su ting trudng ré& d€ lam

ting sy tong hgp nicotin. K&t qué ching t6i dat dugc nhu sau: ham lugng nicotin 12 1,45%
véi xtr Iy GA; 10mg/l, so véi chuin 1a 1,87%.

4. KET LUAN

- Su chi€u sdng, s gidm nitrat (gidm (i 18 NO3/NH,*) trong méi trudng nudi ciy c6
tdc dung lam giam nicotin trong 14.

- GA3 c6 tdc dung klch thich sy tdng trudng 14 nhung 1am gidm ham lugng niotin clia
14 thudc.

- Sy ting trudng cia ré di kém véi sy gia ting tdng hop nicotin & ré.

ROLES OF SOME ENVIRONMENT FACTORS AND PLANT GROWTH
REGULATORS ON THE CHANGE IN NICOTINE LEVELS IN
NICOTIANA TABACUM L. LEAVES

Nguyen Dinh Sy, Ho Ky Quang Minh, Bui Trang Viet
University of Natural Sciences — VietNam National Univesity Ho Chi Minh City

ABSTRACT: In this paper, the roles of some environment factors and plant growth
regulators on the change in nicotine levels in Nicotiana tabacum L. leaves were studied.
Nicotine levels increased during leaf growth. The nicotine accumulation in tobacco leaves
was inhibited by 12:12 hours light:dark photoperiod and low NO;/NH,* ratio. GA;
(10-mg/l) treatment was required for decreasing nicotine levels in leaves, but increasing
plant growth. The roles of plant growth regulators: auxins, cytokinins, gibberellins and
abscisic acid were discussed in relation to the root and leaf growth on leaf nicotine levels.

Key words: Nicotiana tabacum L., nicotine, plant growth regulators, NO;/NH," ratio.
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Anh 1: Anh hudng cda cdc chét di€u hoa ting trudng thyc vit 1€n sy téng
trudng cla 14 thudc 14. A: GA 3 10mg/l, B: BA 1mg/l, C: AIA 2mg/l, D: MS

Anh 2: Anh hudng clia GA 3 1én
sy ting trudng cda cdy thudc 14
trong 3 vudn thyc nghiém. A:
GA 10mg/l, B: d6i ching
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