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TOM TAT

Ca gai leo (Solanum hainanense) 1a cay duoc liéu dwoc danh gia cao vé tac dung gidi doc gan. Trong cay ca
gai leo c6 chtva cac chét alkaloid, glycoalkaloid c6 tac dung ¢ ché sw sao chép va lam bat hoat virus viém gan B,
chdng oxy hda, ngédn ngira xo gan hiéu qua. Nudi ciy callus (md seo) ca gai leo la mét phwong thire tidm ndng dé
chtd dong tao ngudn nguyén liéu dwoc an toan va chat lwong cao va la muc tiéu ctia nghién ctru. Khi nudi cay in vitro
trén mai trwong dac, phd anh sang va cac chét kich trng (chat chiét nAm men va axit salicylic) cé tac dong réat tich
cwc dén sy tang sinh khéi va hoat tinh chéng oxy héa cla callus ca gai leo. Chiéu sang béng dén LED c6 phd anh
sang Blue/Red: 30/70% da lam téng sinh khéi khé cla callus gép 2,46 1&n so véi chiéu sang béng dén huynh quang
T8. Khi bb sung 100 pM axit salicylic hodc 3 g/L chat chiét nAm men vao méi trwéng nuéi cay lam tang sinh khéi khd
cua callus lan lwot 1a 2,43 va 3,04 1an so véi dbi chirng. Hon niva, bd sung cac chét kich (rng lam tang hoat tinh
chéng oxy héa cla dich chiét callus khodng 1,26-1,49 |an so vé&i dich chiét tir callus déi chirng va tang khodng
2,31-2,73 14n so v6i dich chiét tir cay tw nhién hai nam tudi. Cac két qua nay dong gop di liéu khoa hoc dé phat trién
phuwong phap nudi cly in vitro nhdm nang cao sinh khdi va hoat tinh chdng oxy héa cla callus ca gai leo va 13 tién dé
d& mé rong nghién ctru sang cac cay dwoc liéu khac.

T khéa: Ca gai leo, nudi cay callus, dén LED, chét kich (rng, axit salicylic, chat chiét nAm men.

Effect of Light Emiting Diode Lighting and Elicitors on Biomass
and Antioxidant Activity of Solanum hainanese Calluses

ABTRACT

Solanum hainanense, a valuable medicinal herb is used for detoxifying and protecting the liver. This plant
accumulates different alkaloids and glycol-alkaloids that could inactivate Hepatitis B virus, acting as antioxidant and
preventing cirrhosis effectively. Callus culture is a potential method to produce safe and high quality medical
materials. Light spectrum and elicitors (yeast extract and salicylic acid) had significantly positive effect on the
increase of biomass and antioxidant activity of Solanum hainanense callus culture on gel medium. LED lighting with a
30/70% of Blue/Red spectrum increased the dry biomass of calluses by 2.46 times compared with lighting by T8
fluorescence lamps. When adding 100 puM salicylic acid or 3 g/L yeast extract to the culture medium, the dry biomass
of the calluses was 2.43 or 3.04 times higher than the control, respectively. In addition, elicitors increased the
antioxidant activity of the callus extract from 1.26 to 1.49 times of that of the control callus extract and increased from
2.31 to 2.73 times compared to the two-year-old natural herbal extracts. These results could serve as the basis for
the development of in vitro culture system for improving the biomass and antioxidant activity of Solanum hainanense
calluses and for expanding the research to other medicinal plants.

Keywords: Solanum hainanense, callus culture, LED lighing, salicylic acid, yeast extract.
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1. DAT VAN DE

Ca gai leo (Solanum hainanense) la cay
dugc liéu tu nhién phé bién & Viét Nam va dude
danh gia cao vé tac dung giai doc gan. Trong cay
chat alkaloid,
glycoalkaloid c6 tac dung tc ché& su sao chép va

ca gai leo c¢6 chita cac
lam bat hoat virus viém gan B, chong oxy héa,
ngan ngiia xo gan hiéu qua. Ca gai leo 1 thanh
phan chinh ctia nhiéu loai thudc diéu tri viém
gan (Nguyén Minh Khai va cs., 2001). Hién nay
ca gai leo chu yéu duge khai thac ti ngudn tu
nhién, chat lugng khong déng déu, trit lugng cb
gi61 han va dang can kiét do bi thu hai bua bai.
Trong khi d6, nuéi cdy in vitro dé san xuét sinh
khéi callus 14 mot phuong thdc hiéu qua tao
nguyén liéu dudc an toan va chat lugng cao
(Hussain et al., 2012; Wang et al., 2017) sé giiup
chi dong dude ngudn duge lidu ca gai leo, bén
canh viéc xdy dung cac vung trong ca gai leo
theo quy trinh san xuat dugc liéu sach dang
dudc trién khai 6 nudc ta.

Trong nudi cdy thuc vat in vitro 6 nuéc ta
hién nay, dén huynh quang la ngudn chiéu sang
duge st dung phé bién. Anh sdng huynh quang
1a su phéi trén cta nhiéu ving quang phé c6
buéc sémg tir 320 nm dén 800 nm, trong dé co
nhiing ving budc séng ngin khéng cb 10i cho su
sinh trudng cua thuc vat.Trong khi dé, ngudn
chiéu sang don sic (LED-Light emitting diodes)
da dugc st dung rong rai, hiéu qua trong nhiéu
linh vuc k§ thuat cao va dan dung. Do vay, dén
LED vé6i nhiéu wu diém vugt trdi nhu: tiéu thu
dién nang thap, tudi tho cao va ving quang phd
dugc kiém soat da dudc quan tAm nghién ciu
lam ngudn chiéu sang trong nudi cdy mo thuc
vat (Gupta & Jatothu, 2013). Méit khac, trong
san xudt in vitro sinh khéi va hoat chat trao d6i
thii cap cta té bao thuc vat, viéc si dung cac
chat kich tng (elicitor) dé ting hiéu qua clia qua
trinh nuéi c4y thong qua su ning cao ham lugng
cac hoat chit da duge khing dinh (Sharma et
al., 2011). Trén co s d6, nghién cttu nay dudc
tién hanh nhim lam rd tac dong tich cuc cua
anh sang dén LED, chat chiét ndm men va axit
salicylic dén su téng trudng va hoat tinh chong
oxy héa cua callus ca gai leo phuc vu huéng san
xudt nguyén liéu dugc in vitro.

2. VAT LIEU VA PHUONG PHAP

2.1. Nubi cay callus, diéu kién chiéu sang
va chat kich tng

Thi nghiém dugc tién hanh véi callus ca gai
leo 6n dinh sau 2 chu ky cdy chuyén véi khéi
luong tuoi trung binh cua callus la 250 = 10
mg/mau. Callus dudc tao ra bing nudi cdy cac
doan than (0,5-0,7 cm) khéng mang mim ngu
cla cay in vitro 4 tudn tudi trén moi truong MS
(Murashige & Skoog, 1962) b6 sung t6 hgp chét
diéu tiét sinh trudng: 1,5 mg/L 2,4D + 0,5 mg/L
BA va nhéan sinh khéi trén méi truéng MS bo
sung 1,0 mg/L 2,4D + 0,1 mg/LL BA (Nguyen
Hoang Loc et al, 2014; Nguyén Hiiu Thuan
Anh, 2016) v6i chu ky cdy chuyén la 3 tuan/lan.

Dén huynh quang T8 va dén LED dang 6ng
v6i phd chiéu sang Blue (420 nm) va Red (670
nm) do Céng ty C6 phan béng dén va phich nuéc
Rang Dong cung cdp dugc st dung trong qua
trinh nudi cdy callus. Hai loai dén LED dugc
phéi hgp véi phé chiéu sang Blue/Red theo ty 1&
40/60% (B/R:40/60) va Blue/Red theo ty 1é
30/70% (B/R:30/70). Dén huynh quang T8 dudgc
st dung lam d6i chiing. Hai chat kich ding gbm
axit salicylic (0-150 uM) va chat chiét ndm men
(Sigma-Aldrich, 0-5 g/L).

Thi nghiém dudc bd tri hoan toan ngau
nhién, mdi thi nghiém duge lip lai 3 1an véi 30
mau/cong thic. Diéu kién nuéi cay in vitro dugc
duy tri 6n dinh & nhiét d6 25 + 2°C, 4m d6 khong
khi tit 70-80%, quang chu ky 16 gid sang/8 gic toi
va cuong dd 4nh sang 1a 56 pM/m?s. Méi trudng
nudi cdy MS c6 bd sung cic chit diéu tiét sinh
trudng va chit kich tng tuy ting thi nghiém
dudc khii trung 6 4p suat 1 atm, 121°C trong 20
phut (Gamborg & Philip, 1995).

2.2. Xac dinh sy sinh trudng va hoat tinh
chong oxy héa cua callus

Su sinh trudng cua callus duge xac dinh
bing khoi lugng tuci va khoi lugng khé cua
callus sau mot chu ky nuéi cdy (3 tuin) va so
sanh gitia céng thic thi nghiém véi cong thiic
d6i chtng trong mdi thi nghiém riéng biét dé
danh gia mtc do tang trudng.
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Hoat tinh chéng oxy héa in vitro cta dich
chiét callus va md than 14 cAy tu nhién dudc xac
dinh théng qua qua trinh peroxy hoéa lipit mang
t& bao gan chudt theo phuong phap cua Stroev
& Makarova (1989). Callus thu dudc cua cac
céng thtc thi nghiém va mé than 14 cua ciy
tréng tu nhién 2 nam tudi duge sy kho dén
khéi lugng khéng d6i & nhiét d6 50°C va nghién
min. Mot gam nguyén liéu dudc chiét trong 10
mL cén 96% 6 50°C trong 270 phit bang may
chiét siéu am Powersonic 410. Loc 14y dich thu
duge sau d6 chiét lan 2 trong con 70%. Dich
chiét dugdc cd dac § 70°C trong 10 phut va can
khéi lugng cao thu dudc, sau d6 hoa tan va lén
thé tich 2 mL bing con 50%. Dich chiét nay
dude st dung dé pha thanh cac dung dich c6
nong do khac nhau dung trong thi nghiém.

Khéi lugng 100 mg gan tudi ctia chudt nhét
tring (ching Swiss albino) khoé manh (5-6 tuan
tudi) dude nghién dong thé trong céi st ¢ diéu
kién 4°C v61 5 mL dém Tris 0,04 M, pH = 7,4 va
10 mL H,0. Ly tdm 6 600 vong/phit trong 10
phit. Sau @6 14y 3 mL dich ly tdm cho vao hén
hop gém: 0,4 mL FeSO, 10° M; 0,4 mL dung
dich axit ascorbic 10 M va dich chiét callus
ho#c dich chiét than 14 ca gai leo tu nhién véi
ndng d6 tiy tiing cong thtc thi nghiém. U hén
hop 6 37°C trong 1 gid, sau d6 14y hon hgp 1 ra
va thém 2 mL dung dich axit thiobacbituric
0,25%. Pun sbi cach thuy 15 phit, dé ngudi va
do mat d6 quang (OD) & buéc séng 532 nm bang
may Spectro UV- 2505 (Labomed, Inc.). Cac s6
liéu k&t qua thi nghiém dudce biéu thi bang tri s6
trung binh ctia 3 1an do khac nhau. Phan tram
(%) hoat tinh chéng oxy héa dude do bang cong
thic sau: HTCO% = [(ODC - ODT) / ODC] x
100, trong d6 ODC 12 mat dé quang cia mau doi
chting (khéng bd sung dich chiét ca gai leo);
ODT la mat d6 quang ciia mau thi nghiém.

2.3. Xit Iy s6 lidu

S6 liu duge xt 1y thong ké bang phan tich
ANOVA moét nhan t6 theo chuong trinh
Microsoft Excel 2010. Sy sai khac gitia cac gia
tri trung binh dudc so sanh bang da bién do
Ducan véi do tin cay 95%. Do bién dong cta chi
tiéu theo ddi duge biéu hién qua chi s& CV(%).
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3. KET QUA VA THAO LUAN

3.1. Anh huéng cta chiéu sang LED dén
kha ning nhan sinh khéi callus

Khi nhan sinh khéi callus ca gai leo, chiéu
sang bang dén LED (ti 1&é B/R: 40/60 va 30/70) c6
anh huéng rd rét dén sinh trudng cua callus
(Bang 1 va Hinh 1). Trén ca 2 céng thtic chiéu
sang LED sinh khéi kho callus thu duge déu
tang so véi doi chiing nudi cdy 6 diéu kién chiéu
sang dén huynh quang mic du khoéi lugng tuoi
cia chuing thap hon so v6i ddi ching. Chiéu
sang dén LED c6 ti 1é B/R: 30/70 cho sinh khéi
kho callus thu dugc cao nhat (61,6 mg/mau);
trong khi chiéu sang dén huynh quang chi sé
nay 1a 25,04 mg/mau. Pic diém cta calllus & hai
cong thtc chidu sang bang dén LED la khoéng
mong nuée, chic va héa xanh nhiéu.

Nguyén nhan cta su sai khac nay la badi
anh sang xanh (B) va anh sdng d6 (R) 1a phd
anh sang phu hgp cho hoat dong quang hgp va
cam ting phat sinh hinh thai ctia thuc vat nén
lam ting dang ké hiéu qua caa hoat dong quang
hop va su tich liiy chat kho cta callus (Gupta &
Jatothu, 2013). Tuy nhién, ty 1& gitia B/R phu
hgp v6i mbi loai mau cay ciing nhu méi loai thuc
vat 14 khac nhau. Két qua nghién ctu thu dugc
trén cady sidm Viét Nam Panax vietnamensis
(Nhut et al., 2015) cho thay chiéu sang bing dén
LED B/R:40/60 da lam tang khéi lugng tuoi va
kho ctia callus so véi chiéu sang bang dén
huynh quang. Nhung véi cdy thong d6 Taxus
wallichiana, chi khi chiéu sang bang dén LED
100% B khéi lugng tuoi caa callus dat duge méi
cao hon so véi chiéu sang bang dén huynh
quang (Nhut et al., 2014).

Hon thé, st dung phé ang sang LED véi vai
tro elicitor phi sinh hoc dé cam tng téng hop va
tich iy cac hoat chat sinh hoc trong t& bao, mé
thuc vat nuéi cdy in vitro va in vivo da dugc
nghién ctiu lam rd co ché va hidu qua tic dong
(Hansan et al., 2017). Khi chiéu sang bang dén
LED B/R:20/80 da lam tang su tich lay hoat
chat tha cap ginsenoside MR2 trong callus sim
Viét Nam (Nhut et al, 2015). Nubi cay in vitro
cay thudc Myrtus communis duéi cac phd sang
LED khac nhau (B 100%, R 100% va B/R
30/70%) so véi doi chiing 1a dén huynh quang,
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Cioé et al. (2017) da khéng dinh ham lugng hoat
chat thit cAp myricetin trong mo 14 dat cao nhat
khi chiéu sang 100% anh sang d6. Nghién ctiu
su biéu hién cta mot s6 gen sinh téng hop
flavonoid & cay xa lach (Lactuca sativa L.) dudi
tac déng ctia anh sang LED don séc, cac tac gia
Nhat Ban nhan thiy: LED d6 (R) va xanh 14 cay
(G) lam gidm hoat dong cac gen
phenylalanine ammonia-lyase (PAL), CHS,
favonoid 3-hydroxylase (F3H), dihydrofavonol
4-reductase (DFR), anthocyanidin synthase
(ANS) va UDP-glucose:favonoid 3-0-
glucosyltransferase (UFGT). Trong khi d6, hoat
déng cua cac gen nay lai duge ting cuong khi
chiéu sang LED xanh (B) so véi d6i chiing chiéu
sang bang dén huynh quang (Kitazaki et al.,

5
cua

2018). Trén co sd cac cong bd nay, ching téi
dang tiép tuc tién hanh danh gia tac dong cla

chiéu sang LED dén hoat tinh oxy héa cta
callus ca gai leo nham lam rd hon niia hiéu qua
ctia chiéu sang LED.

3.2. Anh huéng cta acid salicylic dén kha
nang nhan sinh khéi callus

Két qua thi nghiém cho thdy axit salicylic
khi b6 sung v6i néng do tit 50-150 pM kich thich
sinh trudng callus ca gai leo (Bang 2 va Hinh 2).
Sinh khéi tuci va kho ting manh so véi doi
ching. 0 cong thic b6 sung 100 pM axit
salicylic, sinh khéi callus thu dudge cao nhat, dat
59,53 mg/mau. Sinh khéi callus bat dau giam
khi ting néng do axit salicylic 1én 150 pM. O
cong thiic nay khéi lugng kho cua callus dat
55,86 mg/mau, bang 2,28 1an so véi cong thiic
d61 chiing.

Bang 1. Anh hudng ctia chifu sang LED dén su ting trudng cua callus
(sau 3 tudn nuodi cay)

&?ﬂg:‘*“eﬁ Loai dén chiéusang Mol ('rﬂ‘;;‘rﬂ ;L:;” ITB o sovsidéichang KO ('rﬁg;‘rﬁékuh)é T8 o, 50 véi d6i ching
CT1(®C) Huynh quang T8 646,75° 100 25,04° 100
cT2 LED BIR: 40/60 492,85° 76,20 53,38 213,18
cT3 LED B/R: 30/70 597,23° 92,34 61,63° 246,13
CV% 3,18 187

Ghi chi: Céc chit cai khic nhau trén cung mot cot chi

P <0,05 (Duncan’s test)

su sai khdc c6 y nghia théng ké ciia céc trung binh méu ¢

Hinh 1. Anh huéng ctia chiéu sang LED dén sy ting trudng cua callus

Bang 2. Anh hudng cua axit salicylic dén sy ting trudng ctia callus (sau 3 tuan nuoi cay)
g]??]g;rl\éurﬁ Nong dé(il)\(/ilt) salicylic  Khoi (Iﬁc;?rgétﬂ;ﬂ B % s0 Vi dbi chirng th‘)i(lggpngékur;é B % s0 v6i d6i chirng
CT1 (BC) 0 646,74° 100 24,44° 100
CT2 50 780,03° 120,61 48,87° 199,96
CT3 100 841,36° 130,09 59,53° 243,57
CT4 150 736,62° 113,90 55,86" 228,60
CV% 1,15 2,44

Ghi chi: Cic chii cai khac nhau trén cting mot cot chi su sai khac cé y nghia thong ké ciia cac trung binh mau 6
P <0,05 (Duncan’s test)
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Hinh 2. Anh hudng cla axit salicylic dén tang truéng callus

Bang 3. Anh huéng ctia chat chiét nAm men dén sy ting trudng ctia callus

(sau 3 tudn nudi cay)

Cong thirc  Néng dd chét chiét nAm men  Khéi lwong tuoi TB

% Khéi lwong kho TB %

thi nghiém (g/L) (mg/mau) so v&i ddi chirng (mg/mau) so v&i ddi chirng
CT1 (BC) 0 646,74° 100 24,44° 100

CT2 1 1071,44° 165,67 50,59° 206,99
CT3 3 1094,66% 169,26 74,40° 304,42
CT4 5 495,38° 76,60 38,61° 157,98
CV% 1,42 3,32

Ghi chi: Cac chii cai khac nhau trén cting mot cot chi su sai khac cé y nghia thong ké ciia cac trung binh mau 6

P <0,05 (Duncan’s test)

Hinh 3. Anh huéng ctia chat chiét nAm men dén ting trudng callus

Axit salicylic 12 mot loai hgp chat phenol c6
chiic nang nhu mot phytohormone.Trong mot sé
cong trinh nghién ctiu dudc cong bd, viée xt 1y
elicitor bang axit salicylic sé t@c ché su sinh
trudng cua té& bao Taxus chinensis (Yu et al.,
2001); Centella asiatica (Loc et al, 2012).
Nhung tac dong cua axit salicylic trong khodng
néng do thi nghiém cta ching t6i (50-150 pM)
lai ting cuong sinh trudng callus ca gai leo so
véi d6i ching. Day 14 phan tding khac biét ctua
mé va té bao ca gai leo nudi cay in vitro ddi véi
axit salicylic. Diéu nay cling d8 dudc xac nhan
bdi Nguyén Hiiu Thuin Anh (2016) khi st dung
axit salicylic lam chat kich ting trong nudi ciy
huyén phi t& bao ca gai leo. Theo tac gia nay da
cong bo: trong khoang néng do6 50-200 uM axit
salicylic 1am tang sinh khéi t& bao va chi khi
ndng dd axit salicylic 1a 250 uM sinh khéi t& bao
méi tuong duong véi d6i ching khéng xu ly.
Déng thdi, axit salicylic 6 néng dd 50-250 uM
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déu ting cuong su tich lily solasodine, mot
steroid alkaloid ctia ca gai leo va 1a hgp chat
chinh cé tac dung dugc 1y. Két qua nghién ctiu
cla ching t6i cling cho th4y axit salicylic khong
chi tang trudng sinh khéi t& bao callus ma con
¢6 thé tang cudng su tich liy hop chat thi cdp
din dén ting hoat tinh chong oxy héa cua callus
ca gai leo (Bang 4).

3.3. Anh hudng ctia chit chiét nim men
dén kha ning nhan sinh khéi callus

Chat chiét ndm men 14 hgp chat hiu co
giau axit amin, vitamin, khoang chat.. da dugc
rat nhiéu tac gid st dung trong nuéi cdy thuc
vat in vitro (Sharma et al., 2011). Viéc b8 sung
ché't chiét ndm men véi ham lugng phit hdp vao
mobi trudng nudi cdy thuong lam phong phu
thém thanh phan dinh dudng ctia moi trudng va
ting cuong su sinh trudng cia mo nudi cay.
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Bang 4. Anh hudng ctia chat kich @ing dén hoat tinh oxy héa cta callus

Loai mau Nong do ca gai leo HTCO
- (mg/100 mL) (%)
BC (+) 0 0,00°
Than, 14 cay tw nhién (2 nam tudi) 20 14,82°
Callus trén méi truéng khong bd sung chét kich (rng 20 27,16°
Callus trén méi trwéng bd sung 100 pM axit salicylic 20 34,25°
Callus trén mai trwdng bd sung 3 g/L chét chiét nAm men 20 40,42°
CV% 2,55

Ghi chu: Céac chit cai khac nhau trén ctuing mét cét chi su sai khac cé y nghia thong ké cta céac

trung binh mau 6 P <0,05 (Duncan’s test)

Callus ca gai leo tidng truéng manh trén
méi trudng c6 bs sung chit chiét ndm men véi
néng do ti 1-5 g/L. (Bang 3). Sinh khoi khd cta
callus ¢ cac cong thtic thi nghiém déu ting so
v6i d6i chiing va & cong thiic bé sung 3 g/L chat
chiét ndm men, sinh khéi tuci va kho callus thu
duge cao nhét. Piéu dang quan tAm 1a khi bé
sung nong d6 5 g/L chat chiét ndAm men, mic du
sinh khé6i kho cao hon d6i chiing nhung sinh
khoi tuci caa callus chi bang 76,6% so véi d6i
chiing. Callus ¢ coéng thtc nay rén chéic, kich
thudc nhé va bat dau c6 su gia héa (Hinh 3,
CT4). Nhu vay, néng dd chat chiét ndm men 5
g/Lda 1am gidm su sinh trudng callus ca gai leo
sau 3 tudn nudi cdy. Nhiing két qua trén phu
hgp véi két luan cia Nguyén Hiu Thuian Anh
(2016) khi st dung chat chiét ndm men trong
nudi cdy huyén phu t&€ bao ca gai leo. Theo tac
gid nay, néng do chat chiét ndm men tir 1-5 g/L
kich thich sinh khéi tuoi tdng manh so véi dbi
chting nhung sinh khéi khé chi ting nhe va 6
nong do 4-5 g/L sinh khéi kho cta t& bao giam
so véi dé6i chiing.

3.4. Anh huéng ctia chat kich dng dén kha
nang chong oxy héa cua callus

Ca gai leo duge khéng dinh 1a duge lidu giai
doc, bao vé gan rat hiéu qua (Nguyén Thi Minh
Khai va cs., 2001). Phan 16n cac chat gay doc
cho gan déu tham gia vao qua trinh peroxide
hoa lipid mang t& bao gan. P& danh gia tac dung
dugc Iy nay caa callus ca gai leo, hoat tinh
choéng oxy héa in vitro cia dich chiét callus nudi
cdy trén cac moi truong khac nhau da duge xac

dinh thong qua sy hinh thanh malonyl
dialdehyde (MDA) la san phidm cta qué trinh
peroxy héa lipit mang t&€ bao gan chudt. Két qua
trinh bay 6 bang 4 chi r5: dich chiét callus nudi
trén méi trudng cé bé sung chat kich tng
(elicitor) c6 hoat tinh chéng oxy héa dat 1,26-
1,49 1an so véi dich chiét callus nudi trén méi
truong khéng bé sung elicitor. Hon niia, dich
chiét loai callus nay cling c6 hoat tinh chéng oxy
héa gan bang 2 1an so véi dich chiét than 14 cay
ca gai leo hai nam tudi (Bang 4).

Hoat tinh chéng oxy héa cta callus ca gai
leo dudc quyét dinh bdi sy hinh thanh va tich
Ity hop chat thd cap thuoc
glycoalkaloid, d#ic biét la solasodine trong
callus. Khi b8 sung elicitor vao méi trusng nubi
c4y khong chi lam tiang sinh khéi ma con ting
vugt troi ham lugng solasodine ctia t€ bao
(Nguyen Hoang Loc et al., 2014; Nguyén Hiiu
Thuidn Anh, 2016). Do d6, day chinh 1a cd s6
khoa hoc ctia su nang cao hoat tinh chéng oxy
héa cta dich chiét callus nudi trén moéi truong

cac nhém

c6 b6 sung elicitor. K&t qua nay mot 14n nia
khdng dinh vai trd quan trong cta cac chét kich
ling trong tao sinh khéi va hoat chat thd cap
thuc vat bing cong nghé nudi cdy mo, t&€ bao
in vitro.

4. KET LUAN

Khi nudi cdy in vitro trén méi trucng dic,
phd anh sang LED va cac chit kich ting (chat
chiét ndm men va axit salicylic) c6 tac dong rat
tich cyc dén su ting sinh khéi va hoat tinh
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chong oxy héa cua callus ca gai leo. Chiéu sang
bing dén LED c¢6 phd anh sang Blue/Red:
30/70% da lam téng sinh khéi kho cua callus
gap 2,46 lan so véi chiéu sang bang dén huynh
quang T8. Khi bd sung 100 uM axit salicylic
ho#c 3 g/L chat chiét ndm men vao méi truong
nudi cay lam ting sinh khéi khé cta callus l1an
lugt 14 2,43 va 3,04 lan so véi @61 ching. Hon
nita, bé sung cac chat kich ting lam ting hoat
tinh chéng oxy héa cua dich chiét callus ti 1,26-
1,49 1an so véi dich chiét tit callus déi chiing va
tang ti 2,31-2,73 1an so véi dich chiét ti than 1a
cdy tu nhién hai nam tudi. Cac két qua nay 1a co
s6 khoa hoc dé phat trién phuong phap nudi ciy
in vitro nhim nang cao sinh khéi va hoat tinh
chong oxy héa cua callus ca gai leo va la tién dé
dé md rong nghién ciiu sang céc cay duge lidu co
gi tri khac.

LOI CAM ON

Tap thé tac gia xin chan thanh cam on TS.
D6 Thi Gd&m - Vién nghién ciu Dao tao va Tu
van KHCN - da huéng dan ching t6i thuc hién
ndi dung xac dinh hoat tinh chéng oxy héa cta
callus ca gai leo trong bai bao nay.
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