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NGHIEN CUU MQT SO CHI TIEU QUANG HOQP VA SINH TRUONG
CUA CAY CO NGOT (Stevia rebaudiana BERTONI) NUOI CAY IN VITRO
TRONG HE THONG CHIEU SANG PON SAC VA GIAI POAN NHA LUOI

Piéu Thi Mai Hoa® va Nguyén Thi Thiy Huong?
'Khoa Sinh hoc, Triwong Bai hoc Sw pham Ha Ngi
2\lign Cdng nghé Sinh hoc, Vién Han 1am Khoa hoc & Cong nghé Viét Nam

Tém tit. Cay co ngot (Stevia rebaudiana Bertoni) dugc xem 14 1a loai cay duoc liéu.
Nghién ciu ndy nhim muc dich danh gia kha ning sinh truong, tich liy chat khé trong
quang hop cua cdy c6 ngot nudi ciy trong didu kién chiéu sang cé ti 1& thanh phan quang
phéd khéc nhau, tir d6 tim ra ti 18 chiéu sang phti hop nhét. Vat liéu khoi dau 13 nhimg doan
than cy ¢ ngot dem nudi cy trong méi tredng tao chdi gdm: MS co ban b sung 20 g/Lsucrose;
8 g/Lagar; 0,15 mg/LBAP, 0,2 mg/LNAA, nudi ciy trong 4 tuan dudi hé théng gian deén
LED v¢i céc ti 1€ &nh sdng mau khac nhau theo céc cong thic sau: 40% do/20% xanh/40%
cam (CT1), 20% d6/20% xanh/60% vang (CT2), 72% do/14% xanh/14% tréng (CT3) va
80% d6/20% xanh (CT4) va d6i ching la cong thirc chiéu dén huynh quang (BC). Két qua
& cong thic CT4 cho ti I¢ tao choi 1a 100%, chiéu cao trung binh 48,5 mm/choi va chat
lugng choi tét nhat. Moi truong tao ré gom: MS co ban bo sung 15 g sucrose, 8 g/Lagar,
0,2 mg/LNAA trong 4 tuan. Két qua ciing cho thiy, cong thiic chiéu sang CT4 thich hop
nhét cho quang hop va sinh truéng cua cay co ndot nudi cay giai doan tao ré. Nhing cay
con tir hé théng chiéu sang nay khi dugc trong trong nha ludi ¢d kha nang song sét, sinh
truong tot hon cay tir cac diéu kién chiéu sang con lai.

Tuor khoa: Stevia rebaudiana, LED, dén huynh quang, in vitro, quang hop, sinh truéng.

1. Mé& dau

Trong cac phong nudi cdy md hién nay, hé théng chiéu sang chu yéu 1a dén huynh quang,
bén canh d6 viéc nghién ciu ung dung hé thong dén LED ciing dd va dang duoc thuc hién ¢
mot s6 phong thi nghiém. So véi dén huynh quang, dén LED c6 nhiéu uu diém nhu: kich thudc
nho, tudi tho cao va quang phd diéu khién duoc. DA c6 nhiéu cong trinh nghién ciu nham tim ra
i 16 gitra 4nh sang LED d6 va anh sang LED xanh pht hop véi sinh truong va phat trién caa mot
sb cay nhu: Rehmannia glutinose [1], Lilium [2]... Ngay nay, nguoi ta da ché tao va thur nghlem
thém nhiing hé théng LED khac nhu: LED d¢, xanh duong va tring dé nghién ctu su phat trién
cua cay rau diép Latuca sativa [3]; LED do, xanh duong, xanh 14 cdy, da cam va két hop céc
LED nay d¢ theo ddi sy anh huong cua ting loai anh sang va tim ra diéu kién chiéu sang thich
hop nhat vai cay ca chua in vitro [4].

Cay co ngot (Stevia rebaudiana Bertoni) chira nhiéu chat tao ngot, chat dwoc nghién cau
nhiéu nhat Ia stevioside, ngot gap 300 lan so vé&i dudng sucrose [5], dudng nay khong tao ning
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luong nén duogc sir dung cho ngudi béo phi, tiéu dudng, co thé thay thé cac loai duong hda hoc
gay hai sic khoe. O Viét Nam, cay ¢6 ngot di dugc Mai Phuong Anh, Tran Pinh Long nghién
cttu chon gidng tir nam 1993 [6]. Quach Ngé Didm Phuong va dong tac gia ciing di nghién ctu
quy trinh nhéan gidng in vitro cay co ngot [7], ngoai ra con cd cong trinh nghién ctu chiét xuét
stevioside tur 14 co ngot [8].

O Viét Nam, trén dbi twong €o ngot, tir nam 1993 da c6 nghién ciu vé chon tao gidng co
ngot, xay dung quy trinh nudi cay in vitro cé ngot (2010), nghién ctu hoan thién quy trinh chiét
xuat va tinh ché stevioside tir 14 co ngot (2014). Tuy nhién, nghlen ctru anh hudng cuaa anh sang
LED (Light Emitting Diode) véi ti 1é thanh phan quang phé khac nhau trong hé théng nudi cdy
in vitro co ngot con chua duoc dé cap dé cap dén.

Trong nghién ctu nay, ching toi tién hanh theo ddi anh huong cua anh sang LED t&i quang
hop, sinh truong caa cdy co ngot giai doan nudi cy o cac diéu kién chiéu sang véi dén huynh
quang lam d6i chimg, sau d6 theo ddi cdy dem trong trong nha ludi. Cac két qua ndy nham muc
dich tim ra cong thuc chiéu sang LED thich hop cho nhan giéng in vitro cay co ngot.

2. N§i dung nghién cau
2.1. Vit li¢u va phwong phap nghién ciru

Doan than cy c6 ngot dugc sir dung lam vat liéu khoi dau dé tao cay in vitro. Moi trudng
tao choi gom: MS co ban bd sung 20 g/Lsucrose, 8 g/Lagar, 0,15 mg/LBAP, 0,2 mg/LNAA.
M@i truong tao ré gdm: MS co ban bo sung 15 g sucrose, 0,2 mg/LNAA; pH = 5,8.

Céc cong thirc chiéu sang: Dén huynh quang (DC), 40% d6/20% xanh/40% cam (CT1),
20% d6/20% xanh/60% vang (CT2), 72% do/14% xanh/14% tring (CT3), 80% d6/20% xanh
(CT4). Vat ligu khoi dau, cac cong thirc moi truong va hé thong chiéu sang do Trai thyc nghiém
Sinh hoc C6 Nhué, Vién Cong nghé Sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
cung cap.

Giai doan tgo choi: Cit nhimg doan 1a 1 d6t than cay co ngot cdy vao mai truong tao chdi
trong céc binh tam giac 250 mL, cdy 10 mau/1 binh, 6 binh/1 cong thirc chiéu sang. Dit cac
binh nay vao gian dén PC, CT1, CT2, CT3 va CT4 nhu di mé ta & trén. Nudi cdy sau 4 tuan,
xac dinh ti 16 mau tai sinh chdi, chiéu cao trung binh caa chdi, chit lugng choi.

Giai doan tao ré: Chon cac chdi c¢d chiéu cao 2,5 - 3 cm, cdy chuyén sang méi truong ra ré,
nudi ciy trong 4 tuan. Do, dém céc chi tiéu sinh trudong gdm ti 16 ra ré, chiéu dai ré, chiéu dai
than, dién tich 14, khdi luong kho. Xac dinh hiéu suat quang hop thuan theo mé ta ciia Nguyén
Vin M va dtg [9]. Xac dinh ham Iuong diép luc va ham lwong carotenoid téng s6 bang phuong
phap quang phé theo md ta cua Nguyén Van Ma va nnk [9].

Giai doan nha leéi: Nhiing cdy in vitro khoe duoc dem trong trong gia the (tilg 1 catden :
1 trdu hun) va dat trong nha 1u:0| Sau 1 tuan, bo tai nilong dung gia thé, trong cay trong dat,
twdi nuc 2 ngay/lan. Sau 4 tuan xac dinh cac chi tiéu sinh truéng (i 16 ra rg, chiéu dai ré, chiéu
dai than), quang hop (tdng dién tich 14, khdi lwong khd, hiéu suit quang hop thuan) cua cay [9].

2.2. Két qua nghién ciu

2.2.1. Anh hwéng cia anh sang dén LED dén kha ning tai sinh choi, chiéu dai chai va chat
lrgng chdi cé ngot

Anh sang la mot trong nhiing nhan t6 quan trong tac dong dén sinh truong caa cay in vitro.
Két qua thi nghiém giai doan tao choi tir d6t than cay co ngot duoc trinh bay & Bang 1.

Két qua nghién ciru cho thay, chiéu cao chdi khac biét thé hién rd & tuan nudi cay thu 4.
CT4 cho chdi ¢ chiéu dai I6n nhat 48,5 mm va chét lugng choi tét; Chdi ¢ cong thirc dén
huynh quang c6 chiéu dai thap nhét (30,43 mm), CT1 tuy choi c¢6 chiéu dai lon 46,17 mm chi
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kém CT4 2,33 mm nhung chdi moc véng, mau xanh nhat, yéu 6t. CT2 va CT3 chét lugng chdi

twong ddi tét tuy nhién chiéu cao chdi thap hon so véi CT4. Do vy, trong giai doan tao chdi thi

nudi ciy doan than ¢ diéu kién chiéu sang 80% do: 20% xanh (CT4) chdi ¢c6 chat luong tot nhit.
Bdng 1. Khd ning tdi sinh chéi, cht liwgng va sinh trwéng chiéu cao chéi cé nget in vitro

. Lz % Chiéu cao <
Cong tt)uc chieu Tilg ay trung binh cua Chat A Hinh théi
sang tao choi (%) 3. lwgng choi
choi (mm)
. . chdi nho, ngan,
Huynh quang (BPC) 100 30,43+ 0,52 ++ mau xanh dam
choi mau xanh
40% do + 20% xanh + b . L
40 % cam (CT1) 100 46,17°+ 0,62 + ntlat,’ lIong dai,
yéu ot
, choi to, dong
20% do6 + 20% xanh + ¢ A . .
60 % vang (CT2) 100 38,87°+ 0,49 ++++ de‘u, cung Acap,
mau xanh dam
choi  c6 kich
72% 36 + 14% xanh + d thudc trung
14 % trang (CT3) 100 35277+ 0,52 M binh, mau xanh
dam
0/ An 0 choi  to, dong
80% d6 + 20% xanh 100 48,50° + 0,48 ++++ | ddu, cing cap,
(CT4) X .
mau xanh dam

Ch thich: Cac chir cdi khdc nhau (a, b, c...) trong cac cét s6 liéu thé hién su khac biét cd

¥ nghia thong ké véi a= 0,05 trong Duncan’s test.

Nhitng nghién ctu trude day chi ra réng, anh sang do kich thich sy kéo dai choi ¢ cay Clc

[10, 11], tuy nhién lai Gc ché kéo dai chdi ¢ cay Van tho va Kim ngan. C4c loai 4nh sang don

sac ¢6 anh huong 1én dén sy sinh truong cia cay khi nuoi trong in vitro thong qua quang hop va

diéu khién phét sinh hinh théi cua cay [12]. Anh sang d6 va xanh da troi 1a hai mién quang phé

t6t nhat cho hoat dong quang hop cua dlep luc, c4c sic té phy, thuéc nhém carotenoid hoat dong

chu yéu & mién anh séng xanh tim va xanh luc. Tuy nhién, ddi véi tung loai cay trong su két

hop giita cac loai anh sang don sic trong nudi cdy Ia rat quan trong dé dat dugc su sinh trudng

t6i wu nhéat do bo may quang hop va thanh phan thy thé tiép nhan anh sang la khac nhau cing

diéu tiét sy phat sinh hinh thai.

2.2.2. Anh hu’(mg ciia anh sang LED dén kha ning tai sinh ré, sinh truéng ciia than, ré cé ngot

Sau 4 tuan nuoi cay, su sinh trudng va quang hop ciia cdy €6 ngot in vitro c6 su khac biét
gitra c4c cong thic chiéu sang. Két qua nghién ctu thé hién ¢ Bang 2, Bang 3 va Hinh 1.

Hinh 1. Ré cdy cé nget sau 4 tudn nudi cdy trong méi trwong tao ré
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Bang 2 cho thay, ti 1& chdi tai sinh r& ¢ céc cong thie LED déu cao hon so v6i dén huynh
quang (87,5%), CT4 (80% do: 20% xanh) ti I& ra ré 100%. CT4 con c6 sb luong ré ciing va
chiéu dai ré 16n nhét (26,47 mm), ré sinh truéng ddng déu. C4c chi tiéu sinh truong khac cua
cdy & CT4 ciing kha t6t so vé6i cac cong thic khac nhu: chiéu cao than dat 69,83 mm; khdi
lugng kho cuaa cay 19,13 mg.

Bdng 2. Khd ning tdi sinh ré va sinh trwéng cia than, ré cé nget
trong cdc diéu kign chiéu sang khac nhau

Congthic | 11 16 ra ré Chiéu dai ré Chiéu cao than Khéi lrgng kho
(%) (mm) (mm) (g/cay)
bC 87,5 18,07°+0,24 44,90°+0,37 8,43°+0,05
CT1 92,5 18,57+0,22 97,63%+0,57 9,45%+0,06
CT2 97,5 20,30°+0,29 47,77°0,29 14,48°+0,05
CT3 95,0 23,37°+0,42 49,83°+0,29 13,52°+0,05
CT4 100 26,47°+0,21 69,83%+0,37 19,13%+0,07

Chd thich: Cac chir cdi khdc nhau (a, b, c...) trong cac cét s6 liéu thé hién s khac biét
6 ¥ nghia thong ké véi a = 0,05 trong Duncan’s test.

Bén canh nhiing anh huong dén kha ning sinh truong cua cdy, anh sang don sac con co
nhiing tac dong dén hinh thai va kha nang tao ré cua cay trong diéu kién in vitro. Nghién ctu
trén cly Cunninghamia lanceolata chi ra rang, khi nudi cay ¢ cac diéu kién anh sang khac nhau
¢ anh huong rd rét dén viéc ra ré, sb lugng ré va su phat trién cua ré. Theo do, sinh truong ré
dat téi 95,5% & diéu Kién anh sang do-xanh-tim [13]. Nghién ctru anh huong cia cuong do sang
khi két hop hai nguon sang xanh va do trén cay keo ciing chi ra rang, kha ning tao ré dat toi da
96% ¢ diéu kién 135 pmol.m?2s™ [14]. Trong nghién ciu cua ching toi, cdng thirc CT4 1a diéu
kién thich hop nhat dbi vai viéc tao r&, hinh thai va sinh trudng cua ré cay co ngot.

Céc chi tidu lién quan dén kha ning quang hop cua cay duoc xac dinh sau 4 tuan nudi ciy
trong mdi truong tao ré. Cay cé ngot trong cong thuc CT4 van thé hién céc chi tiéu nay & muac
tot nhat, tong dién tich la/cay 6,17 cm? hiéu suét quang hop thuan (1,469 g/m’/ngay), ham
lwong diép luc va carotenoid tong sb twong tng 14 2,05 va 0,28 mg/g 14 tuoi.

Bdng 3. Mgt sé chi tieu quang hep ciia cy cé ngot in vitro giai doan tao ré

2 . , . X ‘A z e Hi‘lm lu’(.)'ng
cT Tong dién tich | Hiéu suat quang hop | Diép luc tong so carotenoid
, 2/ A A 2 \ ,
l& (cm*/cay) thuan (g/m“/ngay) (mg/g 1a tuoi) R ]
(mg/g l1a twoi)
bC 3,229+ 0,03 0,804° + 1,40 1,76+ 0,04 0,227+ 0,02
CT1 3,49°+ 0,04 1,066 + 4,70 1,679+ 0,05 0,194° + 0,02
CT2 4,62°+ 0,04 1,251° + 8,00 1,97°+ 0,08 0,260°+ 0,02
CT3 4,33+ 0,03 1,203¢ + 8,80 1,98+ 0,07 0,253°+ 0,01
CT4 6,172+ 0,04 1,469 + 1,80 2,05%+ 0,03 0,280%+ 0,02

Chd thich: Cac chir cdi khdc nhau (a, b, c...) trong cac cét s liéu thé hién s khac biét
6 ¥ nghia thong ké véi a= 0,05 trong Duncan’s test.
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Theo két qua caa cac nghién ciu trude ddy, anh sang do6 kich thich kéo dai chdi, than, dap
img phytocrome va thay doi cau tric giai phau cua cay; anh sang xanh lam céy phat trién hé ré
va s6 ré/cay, kich thich sy téng hop chlorophyll trong cay (Duong Tan Nhyt va nnk 2009) [11].
Trong nghlen ctu nay, ngoai viéc danh gia hiéu qua cua céc ngudn sang don sic dén su sinh
trudng va hinh théi caa cay co6 ngot, ham lwong cac sic t6 cua 14 dudi cac didu kién sang khéc
nhau cling dugc nghién ctu. Két qua chi ra rang ¢ cong thie CT4 ham lugng diép luc va
carotenoid cao nhat. Tuy nhién, khi ti 1& &nh sang xanh gitr nguyén la 20% (chi trie CT3 la 14%)
thi su cé mat cua anh sang LED mau do, vang, cam, trang véi ti Ie khac nhau quyét dinh kha
nang tao ré, sinh treéng, quang hop cuaa cay c¢o6 ngot. Hai nhdm sic t6 quan trong trong Viéc
danh gia kha nang quang hop cua cdy la diép luc va carotenoid vi day la hai thanh phan quan
trong cua bo may quang hop. Két qua xac dinh ham luong diép luc tong sé va carotenoid &
cong thirc CT4 ciing cho thay gid tri nay tang cao hon so véi ham luong cac chat nay & cac cong
thic chiéu sang khac. Diéu nay co y nghia quan trong d6i voi kha nang tich lily chat hiru co
théng qua quang hop, tir d6 anh huaong tich cuc dén sinh truong caa cdy cé ngot in vitro.

2.2.3. Sinh trwéng cia cay cé ngot khi trong trong nha lwéi

Sau khi dua cay in vitro trong nghlen cuu nay ra trong trong nha ludi, tién hanh xac dinh
mot sb chi tiéu sinh truong ¢ thoi diém sau 4 tuan sinh tru0’ng trong nha lusi. Cac cay in vitro
¢6 nguodn gdc tir hé thdng chiéu sang don sic, ngoai trir cdy ¢ CT1 déu sinh truong tot hon cay
tir cdng thire dén huynh quang. Nhiing cly thuoc CT4 ciing van thé hién dugc uu thé cua ching
véi ti lé séng sOt t6i 92,5%, chiéu dai ré dat 52,93 mm, chiéu cao than 11,9 cm, khéi lugng kho
49,12 mg cac chi tiéu nay cao hon han cac cay ¢ cac cong thirc khic. Giai doan nay, qua trinh
quang hop trong cay dién ra manh 1am tang so 4, tong dién tich 14, nhiing cay c6 ngudn gdc tir
CT4 véi tong dién tich 14 dat 22,96 cm?, gan gap doi cac cly & cong thic khac.

Bdng 4. Sinh trwéng ciia cay cé nget Khi trong trong nha hweéi

CT | %cay | Chieudairé | Chiéucao Khéi hrgng khd Dign tich la
song (mm) than (mm)/cay (g)lcay (cm?/cay)
PC | 675 | 40,87°+0,26 7,61°+1,02 26,22°+0,08 10,02°+0,03
CT1| 625 | 43,80°+0,24 | 11,72°+0,30 34,62°+0,08 11,06%+0,03
CT2 | 875 | 49,23°+0,25 9,28°+0,33 36,05"+0,07 14,38°+0,02
CT3| 850 | 44,50°+0,23 7,90%0,31 30,03%+0,07 11,18°+0,02
CT4 | 925 | 52,93%+0,41 | 11,91%+0,33 49,12°+0,09 22,96°+0,04

Chu thich: Céc chir c&i khac nhau (a, b, c...) trong cdc ¢ét 56 lidu thé hién su khac biét cd
v nghia thong ké voi a= 0,05 trong Duncan'’s test.

3. Két luan

Dén LED vdi c4c ti 16 thanh phan quang phé khac nhau anh huéng manh ddi véi quang hop,
sinh truong va phat trién, phét sinh hinh thai ciia cay co ngot in vitro.

Nudi ciy trong hé théng dan dén co ti 1¢ 80% anh sang LED do két hop véi 20% anh sang
LED xanh cho chdi cé chiéu cao trung binh 16n nhat 48,5 mm/mau va chat lugng chdi tét nhat.
Pay ciing 12 diéu kién thich hop nhat cho quang hop va sinh truong cia cay co ngot nudi cay
in vitro ¢ cac glan den trong thi nghiém nay. Nhiing cay con tu hé théng chiéu sang nay khi
dugc trong ngoai nha ludi cling ¢6 kha nang song sot, sinh treang manh hon han cay con tir cac
diéu kién chiéu sang con lai.
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Nghién ciru mot sé chi tiéu quang hop va sinh trrong ciia cdy cé ngot (Stevia rebaudiana Bertoni)...
ABSTRACT

Study on some physiology characteristics and growth of Stevia rebaudiana Bertoni in vitro
in LED monochromatic light system and green house stage
Dieu Thi Mai Hoa® and Nguyen Thi Thuy Huong?
'Faculty of Biology, Hanoi National University of Education,
?Institute of Biotechnology, Vietnam Academy of Science and Technology
This study aims to evaluate the growth and dry matter accumulation of stevia grown in
lighting conditions with different spectral ratios, thereby finding the most suitable lighting rate.
Materials are stevia stalks cultured in shoot medium, including: MS base supplemented with
20 g/Lsucrose; 8 g/Lagar; 0.15 mg/LBAP, 0.2 mg/LNAA, cultured for 4 weeks under a LED
system with different color light ratios, using the following formulas: 40% red + 20% blue +
40% orange (CT1), 20% red + 20% blue + 60% yellow (CT2), 72% red + 14% blue + 14%
white (CT3) and 80% red + 20% blue (CT4) and the control formula was the formula of
fluorescent lamp irradiation (DC). Formula CT4 gave a result of 100% shoot formation, the
average height of shoots was 48.5 mm/shoot and the shoots were the best in quality. Rooting
medium included: MS basal supplemented with 15 g sucrose, 8 g/Lagar, 0.2 mg/LNAA for
4 weeks. The results also showed that the CT4 lighting formula was the most suitable for the
photosynthesis and growth of cultured stevia in the rooting stage. The seedlings from this
lighting system when grown in the net house were able to survive and grow better than the
plants from the other lighting conditions.
Keywords: Stevia rebaudiana, LED, fluorescent, in vitro, photosynthesis, growth.
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