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TOM TAT
Mokara la lodi lan dep, da dang vé mau sdc, wa khi hdu nong, dai sitc va dé trong. Vi vy, ¢6 nhing
thoi diém mokara dwoc trong va nhdn giong réng rdi, ddc biét bang phwong phdp nudi cay mé. Tuy nhién,
gan ddy cdy cdy mé mokara it dhege phat trién vi toc d phat trién chdm ké ca trong giai doan nhin giong in
vitro va chdam séc in vivo. Trong nghién ciru nay, chitosan dwoc thém vao méi trwong nhdn giong nham cdi
thién toc dg sinh trudng cia choi lan, tir @6 giam bét thoi gian nudi cdy mé. Chitosan tach chiét tir vo tém
va mai myc voi 3 khoang phan tu lwong (Mw <10, 30-50 va 80-100 kDa, ki hiéu Mw10, Mw30 va Mw80) va
3 do deacetyl (72-75, 82-85 va 92-95%, ki hi¢u D70, D80 va D90) da dwoc khao sat voi tiéu chi kich thich
choi lan ting trucng vé chiéu cao. Két qua cho thdy chitosan tém, Mw30, D80 sir dung ¢ nong dg 20 ppm la
phit hop cho kich thich tao choi va kéo dai choi. Nhu vy, nghién ciru did minh hoa cho tdc dung kich thich
sinh trieong 1én thuwe vdt in vitro ndi chung ciia chitosan va mé ra mét hwéng irng dung cho doi twong lan
mokara noi riéng.
Tir khoa: chitosan, lan mokara, sinh truéng, in vitro

ABSTRACT

Mokara orchid is a tropical species and easy to plant due to its vitality and endurance. The flowers are
colorful and long-lasting. Thus, mokara has been intensively planted and propagated by both traditional and
tissue culture methods. However, despite the rapid multiplication, the micropropagated mokara shoot and
plantlets grow very slowly. In this report, chitosans extracted from shimp shell and squid pen with 3 molecular
weight ranges (Mw <10, 30-50 and 80-100 kDa, coded as Mw10, Mw30 and Mw80, respectively) and 3
deacetylation degrees (72-75, 82-85 and 92-95%, coded as D70, D80 and D90, respectively) were added to
the tissue culture medium to examine the ability to promote the tissue growth. As the result, chitosan originated
from shrimp shell with Mw30 and D80 was more suitable for the purpose of enhancing shoot development.
Applying this type of chitosan with the concentration of 20 ppm was the best for shoot multiplication and
elongation. Thus, chitosan could be used as an elicitor for mokara in vitro growth.
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I. GIOI THIEU

Mokara la chi lan hoan toan do con nguoi
tao ra bang cach lai giita 3 chi Arachnis (lan
bo cap), Ascocentrum va Vanda, do d6 co
ddc tinh noi bat tir bd me: hinh dang hoa va
mau sic dep tir gidng cy Vanda, ting truong
nhanh tir giéng Ascocentrum x Vanda (Lee,
1994). Mokara la loai don than, dé tréng,

sinh truéng va phét trién tét trong diéu kién
khi hau nong 4m nhu Khanh Hoa. Tai Khanh
Hoa, ngudn cung cip hoa lan trén dia ban tinh
con thép, chua co6 su dau tu vé& mat sd lugng
va nguon giéng. Vai nim gan ddy, Trung tim
Nong nghiép Cong nghé cao Khanh Hoa da
trong thir nghiém hon 40.000 ciy lan Mokara
va cho két qua tot. Tuy nhién s luong gidng
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cung cip boi Trung tdm van chua 6n dinh va
chua dap tng dugc nhu cau cua thi trudng.
Pic biét con bdo Damrey cudi nam 2017 da
pha huy nghiém trong hé théng phong nudi
cdy mo tai trung tam khién cho qua trinh san
xudt bi gian doan.

Lan Mokara c6 thé nhan gidng vo tinh bang
phuong phap cit hom truyén théng nhung
han ché vé sb luong cay con thu dugc. Ngoai
ra, con c6 phuong phap nhan gidng bang hat
nhung kho kiém soat chét lugng cdy con. Vi
vay, mokara da dugc nghién ctru nhan gidng
bang nudi cdy mo va xdy dyung qui trinh hoan
thién (Pang Xuan Vién, 2011; Ta Htu Minh,
2012; Tran Thi Thanh Chi, 2016; Nga va cs.,
2017). Tuy nhién, nhuoc diém cua phuong
phap nay 1a téc do phat trién ciia cdy rat cham.
Ngoai ra, chi qua sau vai lan cdy chuyén thi
ch01 mokara dé gap phai tinh trang thoai hoda
gidng, biéu hién & tdc d6 sinh trudong cham hon
s0 v6i cac 1an trude, 14 dé bi hoa den toan bod
hodc ¢6 cac chAm den trén bé mat 14 (quan sat
ctia nhom tac gia). Chinh vi vay, mac du c6 hoa
dep va lau tan, mokara hién nay it dugc nhan
gidng bang nudi cdy mo. Hau nhu chi con cac
co s& nghién ctru 14 con cac mau nay, tai cac co
s& dich vu déu khong nudi cdy mokara.

Chitosan lan dau tién dugc thu nhan tir
chitin bdi C. Rouget vao nam 1859 sau khi dun
noéng chitin trong dung dich kiém dam dic. Tuy
nhién, mai téi nim 1894 thi ban chat deacetyl
hoa chitin cua chitosan mdi duoc xac nhan
boi F. Hoppe-Seiler va tir d6 cai tén chitosan
chinh thtc ra doi (Teng, 2012). Chitosan da
duoc bao cdo co kha nang khang virus, vi
khuédn, nim, va mot sd loai con trung ca & cac
nghién ctu in vitro va in vivo (Chirkov va cs.,
2001; Zhang va cs., 2003; Goy va cs., 2009;
Jia va cs., 2015; Long va cs., 2017; Cuong va
cs., 2017; Mohammedi, 2017; Trang Si Trung
va cs., 2018). Ngoai ra, chitosan con c6 hoat
tinh chong oxi hoa, khang viém, khang ung thu
(Kim, 2018) do d6 ¢6 tiém nang rat 1on trong y
duoc. Dic biét, chitosan con duoc biét dén co
kha nang kich thich phan tng bao vé cua thuc
vat khi bi xdm nhap boi mam bénh.

Mot mang ung dung rong rai cua chitosan
la bao vé va kich thich sinh truéng thyc vat.
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Hiéu qua cua chitosan phu thudc rat nhiéu
ban chat chitosan ciing nhu hé théng sinh hoc
clia cdy, mam bénh hay cach sir dung (vi du
nhu phun vao dat hay Ién 1a, ding mot minh
chitosan hay c6 két hop cac bién phap khéc...)
(Hadrami va cs., 2010). Do d6, dé xac dinh
chinh xac tac dung cua chitosan Ién thuc vat,
hé thdng in vitro thudng dugc sir dung vi cac
nhén t6 dugce kiém soat ¢b dinh va chi thay
d6i thong sb can khao sat. Chitosan da duoc
bd sung trén moi trudng nudi cdy in vitro cac
cay nhu nho (Barka va cs., 2004), khoai tay
(Kowalski va cs., 2006; Asghari-Zakaria va
cs., 2009), ré sam Ngoc Linh (Nguyén Thi
Nhét Linh va cs., 2016). Dic biét, d6i voi cac
lodi sinh truéng cham nhu lan thi miu nudi
cAy mo rat thich hop cho khao sat kha ning
kich thich sinh truéng cua chitosan.

Thong thuong, chitosan dugc st dung trong
moi trudng nudi cidy mo hoa lan & ndng do
thap (5-25 mg/l) ¢6 tac dung kich thich ting
truong PLB (protocorm-like body), tai sinh cay
con trén moi trudng ciling nhu hinh thanh ré
(Limpanavech va cs., 2008; Nge va cs., 20006;
Pornpienpakdee va cs., 2010; Sopalun va cs.,
2010; Lé Hong Giang va Nguyén Bao Toan,
2012; Vuong Thi Héng Loan va cs., 2016).
Ngoai néng d9, hoat tinh cua chitosan 1én thuc
vat phu thudc rat nhiéu vao cac thong s6 ki
thuat khac nhu ngudn gdc, khdi luong phan tir,
d6 deacetyl (Nge va cs., 2006; Pornpienpakdee
va cs., 2010). Bay cling la nhan xét dugc rat ra
vé& hoat tinh n6i chung ciia chitosan (Trang Si
Trung va cs., 2018).

Nhu vay, chitosan duogc biét t&i nhu mot
polymer c6 hoat tinh sinh hoc phong phu, tng
dung trong nhiéu linh vyc trong d6 co kich
thich sy phat trién cua mau thyc vat nudi c?iy
in vitro. Tuy nhién hiéu qua cua chitosan phu
thudc rat nhiéu vao vao cac thong sb vat li cia
phan tir nhu cdu trac/ ngudn gbc tach chiét,
khéi luong phan tir, 36 deacetyl hoa... Do do,
trong nghién ciru nay, chitosan tach chiét tir
céc ngudn gdc khac nhau, khdi lwong phan tir
khac nhau va d¢ deactyl khac nhau da duoc
thém vao méi truong dé khao sat kha ning
kich thich sinh truéng ctia lan mokara nuoi
cy mo.
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II. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
1. Poi twong nghién ctru

Gidng lan dugc sir dung trong nghién ciru
nay la Mokara bangkhuntien (mokara vang
nén) nudi cdy trong Phong thi nghiém Nudi
ca‘iy té bao, Truong Pai hoc Nha Trang, chon
lua cac choi khoé, cao tir 1,5-2,0 cm, co tir
2-3 1a, s6 r& nhé hon 1 (khi cdy sang moi
trudng mai thi loai bo hoan toan cac ré cil);
céc chitosan tach chiét tir muc va tdm véi cac
thong sb tuy theo thi nghiém dugc cung cip
boi Trung tdm Thi nghi€ém thuc hanh, Truong
bai hoc Nha Trang.
2. Piéu kién phong nudi ciy ciy mé

Cac mau thuc vat duoc nudi trong diéu
kién phong nudi cdy nhu sau: nhiét do 25 +
2°C (dugc kiém soat boi may diéu hoa nhiét
do), cuong do chiéu sang 2000 lux (4nh sing
duogc cung cap boi dén led dng), quang ki 16
gid sang/8 gio toi.
3. Noi dung nghién ciru
3.1. Thi nghiém 1: Anh hwéng ciia trong leong
phdn tir va nguon goc tach chiét

Trong thi nghiém nay, moi trudng co ban
la khoang 1/2MS + 10% nudc dua + 1 g/l than
hoat tinh (PC1), day la moi truong dugce rat
ra tir khdo sat trong qua trinh vi nhan gibéng
ctia nhom tac gia. PC1 duoc bod sung 20 ppm
acid acetic (PC2) hoac 20 ppm chitosan tach
chiét tir myc (M) va tom (T), do deacetyl 82-
85%, trong luong phéan tur trong 3 khoang Mw
<10, 30-50 va 80-100 kDa (M10, M30, M80
va T10, T30, T80). M&i nghiém thirc dugc cy
24 chdi vao 6 binh (mdi binh 4 mau); quan sat
sinh trudng (su tang chiéu cao chdi, s6 ré moi)
sau | va 2 thang.
3.2. Thi nghiém 2: Anh huong cia d deacetyl

5 nghiém thuc duoc thiét ké bao gém: moi
truong DC1 va DC2 gidng nhu Thi nghiém 1,
cac nghiém thtc con lai bod sung lan luot 20
ppm chitosan (ké thira thong sé trong luong
phan tir va nguon gdc tach chiét tir Thi nghiém
1) c6 DD 72-75, 82-85 va 92-95% (D70, D80
va D90). M&i nghiém thirc duge cdy 24 chdi
vao 8 binh (mdi binh 3 mau). Su phat trién cta
mau (su tang chiéu cao, sy xuét hién chdi méi,

ré méi) duge ghi nhan sau nhitng khoang thoi
gian ¢6 dinh.

3.3. Thi nghiém 3: Anh hwéng cia nong do
chitosan

Moi truong sur dung 1a méi truong phat sinh
chdi (theo quan sat cia nhom tac gia): 1/2MS
+ 10% nudce dura + 1 g/l than hoat tinh + 1,5
mg/l BAP + 0,5 mg/l NAA (PC1) b6 sung céac
nong d6 khac nhau (5, 20, 80, 320 ppm; tuong
tmg C5, C20, C80, C320) cua chitosan (ke
thua thong sb trong lugng phan tir va ngudn
gbc tach chibt tir Thi nghiém 1, do deacety
tor Thi nghiém 2) hoac acid acetic 320 ppm
(PC2). Mbi nghiém thirc dugc cay 24 choi vao
8 binh (m01 b1nh 3 mau) Su phat trlen cua mau
(thoi diém xuét hién chdi méi va r& méi, sb ré
moi, 14 méi, chiu cao chdi) duoc ghi nhan sau
nhitng khoang thoi gian ¢ dinh.

4. Thu thip két qua va xir li s6 liéu

Céc thong s6 sinh truong duoc thu thap sau
cac khoang thoi gian c¢6 dinh (1 thang, 2 thang)
va tinh theo cong thtc sau:

S6 r& méi: s ré sau khoang thoi gian nudi
cdy (do mau khi cdy vao méi truong s& dugc
cét hét ré)

S6 chdi mai: s6 chdi sau — s6 chdi trude +
s6 choi chét (néu cb)

S6 14 méi: s6 1a sau — s6 14 trude + s 14 Ga/
chét (néu co)

Su ting chiéu cao chdi: chidu cao sau —
chiéu cao dﬁu, trong do chiéu cao chdi duoc
tinh tir diém tiép giap cta than v6i mit thach
cho dén diém cudi cung ctia 14 dai nhat.

Tat ca cac so liéu sau khi thu thap ung véi
timg chi tiéu theo ddi duoc thong ké va bicu
dién du6i dang: Trung binh méu + sai s6 chuén
(TB + SE); cac nghiém thirc duoc so sanh bang
phép toadn Duncan (p < 0,05) thuc hién voi
phan mém xir 1i s6 liéu SPSS 20.0.

1. KET QUA VA THAO LUAN
1. Anh hwéng cia chitosan c6 trong lwong
phén tir va ngudn goc tach chiét khac nhau
1én sy phit trién miu lan in vitro

Su bo sung chitosan vao méi truong trong
thoi gian 1 thang chua thé hién dugc anh
hudng rd rét vé chiéu cao chdi nhung lai ¢ xu
hudng te ché sy hinh thanh r&. Tuy nhién, sau
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2 thang thi da c6 nghiém thirc bd sung chitosan
(T30) cho su ting chdi tot hon va sy trc ché
hinh thanh ré dugc xo0a bo (Bang 1). Néu chi
xét 2 nhom nghiém thirc bo sung chitosan 1a
nhém I (chitosan mai muc) va II (chitosan vo
tom) co thé thay o ca thoi diém 1 thang va 2
thang, nghiém thirc cho sy ting chdi t6t nhat
déu thudc nhém 11. Nhu vay, nhin chung sy bd
sung chitosan tir vo tom kich thich ting chiéu
cao chdi tét hon chitosan tir mai muc. Cu thé
tai thoi diém 2 thang sau khi cdy, chitosan
¢6 ngudn gbe tir tom khdi luong phan tir 30-
50 kDa thé hién su kéo dai chdi tot hon céc
chitosan khac va tét hon 2 d6i chimg (Bang 1).

Su khac nhau vé hoat tinh sinh hoc cua
chitosan c6 cung khdi lwong phan tir va do
deacetyl nhung khéc cau tric (o, f hay y) da
duoc bao cao ¢ cac nghién ctru trude day trén
ca d6i tuong thuc vat (Nge va cs., 2006) va
vi sinh vét (Jung va Zhao, 2013). Chltosan co
nguon goc tr tom cua co6 cau truc o, tur mal
muc c6 cau truc p. Céu tric a, do dugc ciu

tao boi cac 16p nguoc chiéu nhau nén rén chic
hon cac dang con lai. Nguogc lai dang B thi
mém déo, d& hoa tan hon trong nudc va dung
moi (Berezina, 2016). Tuy nhién, chinh tinh
chat nay khién cho dang B dé bi anh hudng
boi cac hoa chat khac trong moéi truong. Moéi
truong nudi cly mé gdm rat nhidu thanh phan
dinh dudng (khoang, vitamin, dudng, nudc
dura, than hoat tinh) nén chitosan co thé da
lién két voi cac thanh phan nay, dic biét 1a
thanh phan than hoat tinh c6 tac dung hap phu
céc chat trong méi truong. Do d6, khi thém
chitosan vao méi truong thi chitosan c6 thé bi
hép thu mot phﬁn vao bé mit than hoat tinh,
chinh tinh chét nay da dugc st dung dé tao
ra phtic hop hap phu chitosan-than hoat tinh
(Soni va cs., 2015) va dang B c6 thé bi hap
phu nhiéu hon a do d6 lam giam hoat tinh hon
dang a. Pay c6 thé 1a nguyén nhéan khién cho
NT bo sung chitosan tach chiét tir mai muc
(dang B) khong kich thich chdi ting chiéu cao
nhu NT b sung chitosan tir vo tom (dang o).

Bang 1. Anh hwéng ciia chitosan cé6 ngudn goc va khdi lwgng phén tir khac nhau 1én chdi

mokara
Su ting chiéu cao (mm) S6 ré moi
Nhom Nghiém thirc
1 thang 2 thang 1 thang 2 thang
bC1 9,06" 0,64 15,69° 0,60 1,31* 0,15 1,75 0,21
Déi chung
bC2 8,04* 0,46 16,42° 0,44 1,29* 0,20 1,63* 0,16
M10 8,05* 0,53 14,40* 0,62 1,05* 0,18 1,90° 0,25
Mai muc (I) | M30 7,40* 0,58 13,19* 0,93 0,75* 0,14 1,88" 0,29
MS80 8,17* 0,58 14,75% 0,83 1,17 0,10 1,88 0,16
T10 7,80* 0,61 14,90 0,70 0,85® 0,18 1,70® 0,16
Vo tom (1) | T30 8,50 0,90 18,00¢ 0,75 0,92%® 0,15 1,17* 0,11
T80 10,6" 0,63 12,90* 0,60 0,7¢ 0,11 1,30 0,13

Gida tri = TB SE, cdc chit cdi khdc nhau trong ciing 1 ¢gt biéu thi sw khdc nhau vé mdt thong ké (o= 0,05; phép thir Duncan).
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Ngoai anh huéng ciia ngudn gbe/ ciu tric,
cac nghién ctru st dung chitosan c6 cac dai
Mat khac nhau trén thuc vat cling da dugc bao
cdo nhung két qua dat duogc rat da dang. Co
nghién ctu chi ra rang chitosan khdi luong
phan tir nho thi t6t hon (Nge va cs., 2006;
Pornpienpakdee va cs., 2010) nhung cling
¢6 bao cio chi ra wu thé cua chitosan khi
luong phan tt trung binh va cao (Salachna
va Zawadzinska, 2014). Piéu nay c6 thé giai
thich do khac biét trong kiéu gen, g1a1 doan
phat trién cua thyc vat, trang thai mau. Ngoal
ra, chitosan 12 mot polymer sinh hoc rat nhay
cam voi cac yéu t6 vat 1i, hoa chit tach chiét
va rat kho dé kiém soat cac thong so, tinh chat
cua n6 (Szymanska va Winnicka, 2015). Béo
cdo nay cling chua tim dugc xu hudng/qui

luat chung trong viéc ting/giam khdi lugng
phan tir ciia chitosan anh hudng nhu thé nao
1én mau cay.
3.2. Anh huwéng ciaa chitosan c6 d§ deacetyl
khac nhau Ién sy phat trién miu lan in vitro
Chitosan da dugc chirng minh la mét phan tur
tu nhién gay ra nhleu phan ng sinh hoc ¢ thyc
vat, phu thugc vao cau triic va ndng do, loai va
giai doan phat trién ctia cdy. Ngoai ra, tinh chat
cua chitosan phuy thude rat 16n vao do deacetyl
hoéa (Trang Si Trung va cs., 2018). Két qua trong
Béng 2 cho thay bd sung chitosan co cic do
deacetyl khac nhau (tr 70% trd 1€n) vao moi
truong nudi cay khong lam ting chiéu cao chdi.
Tuy nhién, & cac NT bd sung chitosan D80 va
D90 déu c6 su xuat hién chdi méi dat ti 1¢ 67%
tai thoi diém 2 thang sau khi nudi cay (Bang 2).

Bang 2. Anh hwéng ciia chitosan c6 d9 deacetyl khac nhau Ién su sinh trudng ciia chdi lan

NT Sw ting chiéu cao chdi (mm) S6 ré méi S6 chdi méi phat sinh (%)
bC1 12,00%+ 2,45 1,80°+ 0,20 0
bC2 10,67+ 3,00 2,00+ 0,52 0
D70 8,00°% 1,15 2,17°£0,31 0
D80 14,33 £ 0,61 1,50+ 0,22 66,67
D90 10,40®°+ 1,17 2,20°+ 0,37 66,67

Gia tri = TB SE, cdc chir cai khac nhau trong cung 1 cot biéu thi su khdc nhau vé mdt théng ké (o= 0,05; phép thir Duncan). S6 liéu dwge

ldy sau 2 thang nuéi cdy.

Hinh 1. Anh hwéng ciia chitosan ¢6 dd deacetyl khac nhau Ién hinh thai chdi lan mokara
Tir trdi sang phdi lan heot la cac nghiém thire twong itng DCI, PC2, D70, D8O va DIO.
86 liéu dwoc ldy sau 2 thang nudi cdy.
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Trong mot nghién cuu st dung ca oligomer
(30-110 kDa) va polymer (400-530 kDa)
chitosan tach tir vo ghe c6 do deacetyl 75-80,
80-90 va trén 90% (twong tmg O-70, O-80,
0-90 va P-70, P-80, P-90) thi ca O-80 va P-80
déu cho tac dung tot nhat 1én sy phat trién choi
cling nhu hinh thanh cay con. Nguoc lai, véi
muc dich nhan PLB thi lai can st dung P70 hodc
P90 (Pornpienpakdee va cs., 2010). Cling loai
chitosan O-80 trudc d6 da duoc bao cao kich
thich ra hoa nhiéu va sém & lan Dendrobium
Eiskul (Limpanavech, 2008) trong dai ndng do
tir 1-100ppm. Trong khi néu st dung chitosan
c6 do deacetyl 70, 90% thi con phu thudc
ndng d6 va dang chitosan (O hay P). Nhu vy,
chitosan khdi lwong phén tir trung binh va do
deacetyl 80% thich hop cho thuc vat ¢ trang
thai choi va cay. Trong nghién ciru nay, ca D80
va D90 déu thé hién sy phat sinh chdi méi tdt
nhung chi ¢6 D80 1a cho ting chiéu cao nhinh
hon, vi vay mau nay da duogc Iya chon dé khao
sat trong cac thi nghiém tiép theo.

3.3. Anh hudng ciia chitosan 1én kha ning ting
chiéu cao va phat sinh chdi ciia miu in vitro

Chitosan dugc thém vao mdi truong cay
chuyén chéi nham khao sat kha ning kich thich
tang chiéu cao va hinh thanh chdi méi trong
qué trinh cdy chuyén cac chdi nho. Sau 2 thang
theo ddi cho thiy wu thé ciia NT bd sung 5 va
20 ppm khi chdi méi hinh thanh sém va nhiéu
(Hinh 2). Mit khac, néu xét vé hinh thai cta
chdi thi ndng do 5 ppm c6 chidu cao chdi nhinh
hon mot chut so v6i 2 BC, s6 14 méi thi twong
duong (Bang 3, Hinh 3). Con 20 ppm thé hién

1& wu thé trong viée kich thich chdi tang chiéu
cao nhanh nhét va chdi ¢6 nhiéu 14 méi nhat
(chi tinh riéng chdi chinh). Cac nghiém thirc
80 va 320ppm khong phat sinh chdi méi nhung
chéi cii cling khong duoc cai thién vé chi s6
chiéu cao hay s6 14 moi (Bang 3). V& chi tiéu
cua ré thi NT DC1 ¢6 thoi diém xuat hién ré
som nhét, tuy nhién s6 ré& khong nhiéu hon cac
NT con lai tai thoi diém 2 thang.

Nong d6 twong tu ciing di dugc ghi nhan
trong cac nghién ctru trén cac ddi tuong lan khéc,
mic du chitosan st dung 14 khac nhau. Nong do
10-20 mg/l da dugc bao cao la kich thich ting
trudng tt PLB (protocorm-like body) va tai sinh
cay con lan Dendrobium (Limpanavech va cs.,
2003; Nge va cs., 2006; Pornpienpakdee va cs.,
2010). D4i v6i lan Grammatophyllum thi nong
do 15 mg/l trong méi truong long, 25 mg/l trén
mdi truong thach 1am ting tdc d6 phat trién cua
mau PLB dang ké (7 1an va 4 1an; tuong tng)
(Sopalun va cs., 2010). Déi véi lan ho diép, bd
sung chitosan 5-25 mg/I c6 hi€u qua cho su tang
sinh PLB va sinh trudng ctia cum chdi véi s6
chdi, chidu cao choi gia ting twong ddi. Ngoai
ra, nong do chitosan 15-25 mg/l céi thién dang
ké chiéu cao va su hinh thanh r& méi ctia ciy con
6 thoi diém 70 ngay sau khi cay (Lé Hong Giang
va Nguyén Bao Toan, 2012; Vuong Thi Hong
Loan va cs., 2016). Trong nghién ctru nay, cho
t6i thoi diém 2 thang sau khi céy, chitosan duoc
b sung véi ndng d6 20 ppm cho ti 1& phat sinh
chdi nhiéu nhét ciing nhu kich thich chéi chinh
tang truong vé chiéu cao va phat sinh 1a méi tot
hon cac nghiém thirc con lai (Hinh 2, Bang 3).

——BC1l =-PC2 s C20 —+——C80 —+—C320
80
60
40
20 A=
0 B i I"’ff : |
0 0,5 1 1,5 2 THANG

Hinh 2. Ti 1¢ hinh thanh chdi méi theo thoi gian nudi ciy trén méi truwomg bd sung chitosan
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Bang 3. Anh hwéng ctia chitosan 1én chi€éu cao va la méi ciia choi lan mokara

S6 14 méi (choi Su ting chiéu cao | Ngay phit sinh ré Sé i
chinh) choi chinh (mm) mai
bCl 5,50 + 0,65 12,50 + 1,26 6,50°+ 0,29 1,75% £ 0,25
bC2 4,00 + 1,50 11,67+ 1,67 10,33+ 0,67 1,00* £ 0,00
C5 5,50 + 0,50 14,50 + 0,50 10,25+ 1,49 2,25+ 0,48
C20 5,80 + 0,58 17,20¢ + 0,80 8,80+ 0,97 2,00 + 0,45
C80 3,67°+ 0,33 9,67+ 1,74 9,83+ 0,48 1,172+ 0,17
C320 4,40% + 0,24 14,20% + 0,92 8,00+ 1,05 1,20° + 0,20

Gia tri = TB SE, cdc chir cadi khac nhau trong cung 1 cot biéu thi su khdc nhau vé mat théng ké (o= 0,05; phép thir Duncan). S6 liéu dwge

ldy sau 2 thang nudi cdy.

Hinh 3. Anh hwéng ciia nong dd chitosan 1én hinh thai choi lan mokara
Tir trdi sang phai: DCI (méi trirong nén, khéng bé sung acid va chitosan), DC2 (b6 sung 320 ppm acid
acetic), C5, C20, C80 va C320 (mbi truong cé bé sung chitosan nong do 5, 20, 80 va 320 ppmy).
Hinh danh dwoc chup sau 2 thang nudi cdy.

KET LUAN

Chitosan tach chiét tir tom, c6 khdi luong
phan tu trong khoang 30-50KDa, do deacetyl
82-85% thich hop dé kich thich kéo dai chdi
lan mokara nudi cdy mé véi ndng do bd sung
12 20 ppm. Pay 1a co s& dé ung dung chitosan
trong nudi cidy mé thuc vat noéi chung va lan
mokara noi riéng. Bé tmg dung hiéu qua, can
khao sat thém anh hudng chitosan 1én cac giai
doan khac nhau cta qui trinh vi nhin giéng

TAI LIEU THAM KHAO

Tiéng Viét

cling nhu quan sat két qua trong thoi gian dai
hon (trén 2 thang) cho dén khi thu nhan duoc
ciy con du tiéu chuin dua ra vuon wom.
LOI CAM ON

Nghién ctru nay duoc thyc hién dudi su
tai tro kinh phi tr dé tai cAp Trudong ma sb
TR2018-13-09. Ngoai ra, nhom tac gia xin
chéan thanh cam on nhom nghién ctru Chitin-
Chitosan (Truong DPai hoc Nha Trang) da cung
cip chitosan cho cac thi nghiém.

1. Bang Xuén Vién (2011) Nhan nhanh in vitro hoa lan Mokara. Ludn vén tét nghiép, Trudng Dai hoc Nong

Lam TP Hd Chi Minh

2. L& Hong Giang va Nguyén Bao Toan (2012) Hiéu qua cua chitosan 1én sy sinh truéng ciia cum chdi va ciy

con lan ho diép (Phalaenopsis sp.) in vitro. Tap chi Khoa hoc 24a: 88-95

TRUONG DAI HOC NHA TRANG o 91



Tap chi Khoa hoc - Cong nghé Thuy san S6 4/2020

3. Nguyén Thi Nhat Linh, Hoang Thanh Tung, Nguyén Hoang Loc, Duong Tan Nhyt (2016) Anh huéng cua
céc elicitor sinh hoc va phi sinh hoc dén sinh khéi r& thtr cdp va ham lwong saponin trong nudi ciy long lic ré
bat dinh Sam Ngoc Linh. Tap chi Céng nghé sinh hoc 15(2): 285-291

4. Ta Hiru Minh (2012), Khao sat anh hudng cua indole-3 Butyric Acid (IBA) va N6-Benzylaminopurine (BAP) 1én
qua tinh tao chdi lan Mokara in vitro. D6 dn tot nghiép dai hoc nganh Cong nghé sinh hoc Trudng Pai hoc Nha Trang
5. Tran Thi Thanh Chi (2016) Nghién ctru hoan thién qui trinh nhan gidng in vitro ciy lan mokara. Pé dn ot
nghiép dai hoc nganh Cong nghé sinh hoc, Truong Pai hoc Nha Trang

6. Trang ST Trung, Tran Thi Luyén, Nguyén Anh Tuin, Nguyén Thi Hang Phuong (2018) Chitin - Chitosan tir
phé lidu thuy san va ung dung. NXB Khoa hoc va K7 thudt, Ha Noi

7. Vuong Thi Hong Loan, Nguyén Thi Diép, Kha Nir Ta Uyén, Huynh Thi Kim (2016) Anh huéng cua
chitosan 1én su nhan nhanh chdi va ting truong cua lan hd diép Phalaenopsis amabilis in vitro. Ky yéu Hoi nghi
CNSH toan quéc khu vuc phia Nam, TP HCM, 37

Tiéng Anh

8. Asghari-Zakaria R, Maleki-Zanjani B, Sedghi E (2009) Effect of in vitro chitosan application on growth and
minituber yield of Solarium tuberosum L. Plant Soil Environ 55(6): 252-256

9. Barka EA, Eullaffroy P, Clement C, Vernet G (2004) Chitosan improves de- velopment and protects Vitis
vinifera L. against Botrytis cinerea. Plant Cell Reports 22, 608-614

10. Berezina N (2016) Production and application of chitin. Physic Sci Rev 1: 1-8

11. Chirkov SN, II’ina AV, Surgucheva NA, Letunova EV, Varitsev YA, Tatarinova NY, Varlamo VP (2001) Effect of
chitosan on systemic viral infection and some defense responses in potato plants. Russ J Plant Physiol, 48(6): 774-779
12. Cuong HN, Tung HT, Minh NC, Hoa NV, Phuong PTD, Trung TS (2017) Antibacterial activity of chitosan from
squid pens (Loligo chenisis) against Erwinia carotovora from soft rot postharvest tomato fruit. J/ Pol/ Mat 34(1): 319-330
13. Goy RC, De Britto D, Assis OBG (2009) A review of the antimicrobial activity of chitosan. Polimeros 19(3): 241-247
14. Hadrami AE, Adam LR, Hadrami [E, Daayf F (2010) Chitosan in plant protection. Mar Drugs 8: 968-987,
doi:103390/md8040968

15. Jia X, Meng Q, Zeng H, Wang W, Yin H (2015) Chitosan oligosaccharide induces resistance to Tobacco
mosaic virus in Arabidopsis via the salicylic acid-mediated signalling pathway. Sci Rep 6: 26144

16.JungJ, Zhao'Y (2013) Impact of the structural differences between a- and -chitosan on their depolymerizing
reaction and antibacterial activity. J Agri Food Chem 61: 8793-8789

17.Kim S (2018) Competitive Biological Activities of Chitosan and Its Derivatives: Antimicrobial, Antioxidant,
Anticancer, and Anti-Inflammatory Activities. Int J Pol Sci 2018, Article ID 1708172, 13 pages

18. Kowalski B, Terry FK, Herrera L, Pefialver DA (2006) Application of soluble chitosan in vitro and in the
greenhouse to increase yield and seed quality of potato minitubers. Potato Res 49: 167-176

19. Lee YH (1994) Genomic and meiotic analysis of Mokara orchids. J Heredity 85(1): 39-43

20. Limpanavech P, Chaiyasuta S, Vongpromek R, Pichyangkura R, Khunwasi C, Chadchawan S, Lotrakul P,
Bunjongrat R, Chaidee A, Bangyeek-hun T (2008) Chitosan effects on floral production, gene expression, and
anatomical changes in the Dendrobium orchid. Sci Hortic 116(1): 65-72

21. Long LT, Tan LV, Boi VN, Trung TS (2017), Antifungal activity of water-soluble chitosan against
Colletotrichum capsici in postharvest chili pepper. J Food Process Preserv 2017: 13339

22. Mohammedi Z (2017) Chitosan and chitosan oligosaccharides: applications in medicine, agriculture and
biotechnology. Int J Bioorg Chemi 2(3): 102-106

92 o TRUONG DAI HOC NHA TRANG



Tap chi Khoa hoc - Cong nghé Thuy san S6 4/2020

23. Nga HT, Hoa BT, Minh TV (2017) Micropropagation of tropical mokara by flower-stalk culture technique.
Int J Curr Res 9: 49135-49138

24. Nge KL, Nwe N, Chandrkrachang S, Stevens WF (2006) Chitosan as a growth stimulator in orchid tissue
culture. Plant Sci 170: 1185-1190

25. Pornpienpakdee P, Singhasurasak R, Chaiyasap P, Pichyangkura R, Bunjongrat R, Chadchawan S, Limpanavech P
(2010) Improving the micropropagation efficiency of hybrid Dendrobium orchids with chitosan. Sci Hort 124(4): 490-499
26. Salachna P, Zawadzinska A (2014) Effect of chitosan on plant growth, flowering and corms yield of potted
freesia. J Eco Eng 15(3): 97-102

27. Soni U, Bajpai J, Bajpai AK (2015) Chitosan-activated carbon nanocomposites as potential biosorbent for
removal of nitrophenol from aqueous solutions. /nt J Nanomat Biostruct 5(4): 53-61

28. Sopalun K, Thammasiri K, Ishikawa K (2010) Effects of chitosan as the growth stimulator for Grammatophyllum
speciosum in vitro culture. World Academy of Science, Engineering and Technology - Internat J Bioen Life Sci 4: 2010828-830
29. Szymanska E, Winnicka K (2015) Stability of chitosan - a challenge for pharmaceutical and biomedical
applications. Mar Drugs 13(4): 1819-1846, doi: 103390/md13041819

30. Teng D (2012) From chitin to chitosan. In: Yao C, Li J, Yao F, Jin J (eds) Chitosan-based hydrogels:
Functions and applications, CRC Press, Boca Raton

31. Zhang M, Tan T, Yuan H, Rui C (2003) Insecticidal and Fungicidal Activities of Chitosan and Oligo-
chitosan. J Bioact Compat Pol 18: 391-400

TRUONG DAI HOC NHA TRANG o 93



