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Nohién ciru nhén nhanh 2 giong ci phé Arabica lai F1 Centroamericano (H1)
va Mundo Maya (H16) thong qua phat sinh phoi soma va sir dung cong nghé Bioreactor

Khéng Ngan Giang’, Lé Thi Nhw
Vién Di truyén Nong nghiép, dwong Pham Vin Dong, phiong C6 Nhué 1, qudn Bdic Tir Liém, Ha Ngi, Viét Nam
Ngay nhdn bai 29/11/2022; ngay chuyén phan bién 2/12/2022; ngay nhén phan bién 23/12/2022; ngay chip nhan dang 27/12/2022

Tom tit:

Trong bai bao niy, nghién clru tip trung vao viéc xac dinh mot sé thanh phin méi truomg va diéu kién nudi ciy
nhiam tdi wu 4 buéc chinh ciia qua trinh tao phdi soma va tai sinh phoi bing Bioreactor ciia 2 gidng ca phé Arabica
F1 Centroamericano (H1) va Mundo Maya (H16), bao gom: hinh thanh mé seo phéi, nhin té bao phéi, biét hoa
phadi va tai sinh phdi soma trong Bioreactor ngim tam thoi RITA 1L. Két qué cho thiy, sir dung Kinetin 2 mg/l va
Phytagel 4 g/l cho ty 1¢ hinh thanh mé seo tir miu 14 cac giong ca phé nghién ciru dat 94,2% & gidng H1 va 92,1% &
gidng H16. Bén canh do, viéc bd sung Glycine 20 mg/l vao méi truwdong nudi ciy lam ting ty 1¢ tao md seo phodi hoa
1én 58,1% & ca 2 gidng. Thir nghiém anh hwéng ciia Trichostatin A (TSA) 0,03 mg/l trong 7 ngay dau nudi ciy dén
qua trinh bi¢t héa phdi cho thiy sé lwgng phéi ngw 16i tao ra tir 1 g mé seo ban dau dat 1287 phéi & ging H1 va 1635
phdi & giong H16. Cudi ciing, sir dung Bioreactor 1L-RITA, ngam 1 phiit trong khoang thdi gian 6 gio' cho hi¢u qua

tai sinh choi tir phdi ngu 16i dat 75,02% & gidng H1 va 82,03% & giéng H16.

Tir khéa: Arabica, Bioreactor, in vitro, mo seo phoi héa.

Chi s6 phén loai: 4.6

1. it van de

Coffea Arabica duoc trong chu yéu & khu vuc My Latinh
va theo chiém hon 80% san lugng ca phé thé gidi theo T
chitc Ca phé qudc té (International Coffee Organization).
Cay ca phé Arabica c6 tinh da dang di truyén thip va trude
ép luc cua bién d6i khi hau cac giéng ca phé ché dang mat
dan kha nang khang cac stress sinh hoc va phi sinh hoc, co6
strc song yéu va nang suat thdp [1]. Do do, tir nhitng nim
1990, Trung tim Qudc té nghién ciru néng nghiép va phat
trién cua Phap (CIRAD) phdi hop cing Cong ty Thuong
mai Ca phé ECOM (Thuy Si) d4 lai tao giita cic dong gidng
ca phé Arabica cia My véi cac gidng ca phé Arabica hoang
da tir Ethiopia va Sudan dé tao ra cac gidng lai F1 c6 tinh da
dang di truyén cao hon [2]. Ning suét va chét lwong cua cac
gidng ca phé F1 da dugc danh gia trong khudn kho ctia dy an
BREEDCAFS (Nghién ctru lai tao céc gidng ca phé cho cac
hé théng nong 1am két hop) tai 4 qudc gia khac nhau trong
doé co Vlet Nam. Két qua cho thay, 2 trong s6 cac giéng lai
F1 bao gdm Centroamericano (H1) va Mundo Maya (H16)
duoc danh gia 1a c6 ning sudt cao hon 10-20% so védi cac
gidng dla phuong. Hon nira, kha ning khang bénh gi sit ciia
cac gidng nay ciing cao hon, glup giam viéc str dung thude
trir su 15-20%. Dic biét, cac gidng nay co6 huong vi thom
ngon hon céac giéng dia phuong (https://cordis.europa.eu/
article/id/435693-climate-change-resilient-hybrid-coffee-
with-added-profits). Tuy vay, cac con lai mang cau tric di
truyén di hop tir phai dugc nhan giéng vo tinh dé bao ton tat
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ca cac dac tinh ctia ciy me. Do vay, nhan gidng tir phdi vo
tinh (Somatic embryogenesis - SE) dugc coi 1a cong cu hura
hen nhat d&€ ddam bao viéc phd bién rong rai cac giong lai [3].

Tur nhitng nghién ctru ti€n phong cua G. Staritsky (1970)
[4], M.R. Sondhal va cs (1977) [5], E.S. Pierson va cs
(1983) [6] va P. Dublin (1981) [7], cong nghé tao phoi soma
(SE) dd dwoc dé xuit nhu mot phuong phap thay thé dé
nhan gidng cac gidng ca phé wu ta tir 2 loai ca phé Coffea
arabica va C. canephora. Nudi cidy mé cua 2 loai ca phé
nay thé hién tiém ning tao phoi cao. Su phat trién phoi soma
tryc tiép tir mau 14 ca phé da dugc bao céo lan dau tién boi
G. Staritsky (1970) [4] va ty 1€ tao phdi tr m6 sgo cao dugc
ghi nhan trong nghién ctu cuia M.R. Sondhal va cs (1977)
[5]. Cac dic diém hinh thai va mo hoc ciia ca md seo co phoi
va khong c6 phoi cling nhu cac su kién mo hoc dan dén su
tai sinh phéi trong cac cong nghé tao phdi vo tinh tryc tiép
va gian tiép da dugc nhiéu tac gia mo ta chi tiét. Ngoai ra,
cac nghién ctru cling cho thdy mot sé vin dé von gy can tré
su phat trién ctia phoi v tinh & cac loai cay trong khac nhur:
kho tai tao cac mo sinh phoi va hiéu ung kiéu gen manh lai
rat han ché & ca phé [8-10].

Trong qua trinh bi¢t hoéa phoi, nhitng khoé khan trong viée
kéo dai su phat trién ctia phoi dén giai doan hinh thanh phoi
ngu 16i trong méi trudng long di dugc bao cao dbi véi hau
hét cac loai, ké ca ca phé [11, 12]. K. Boutilier va cs (2002)
[13] da chi ra rang, viéc biét hoa tao phoi don bodi ¢ thuc
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Abstract:

In this paper, the research focuses on determining
some components and culture conditions in order to
optimise the 4 main steps of somatic embryogenesis and
embryo regeneration by Bioreactor of two Arabica F1
coffee varieties H1 and H16, including: (1) formation of
embryogenic callus, (2) multiplication of embryogenic
cells, (3) embryonic differentiation, and (4) regeneration
of somatic embryo using the temporary immersion
Bioreactor RITA 1L. The results showed that on
the medium supplemented with Kinetin 2 mg/ll and
Phytagel 4 g/l, the callus formation rate reached 94.2
and 92.1% for 2 varieties H1 and H16, respectively.
Besides, the addition of Glycine 20 mg/l to the culture
medium increased the embryogenic callus rate by 58.1%
in both varieties. Adding Trichostatin A 0.03 mg/l in the
embryo differentiation medium in the first 7 days of
culture showed that the number of torpedo embryos was
scored from 1g of initial callus up to 1287 in H1 and 1635
in H16. Finally, using Bioreactor 1L-RITA, soaking for
1 min every 6 hours, the regeneration efficiency reached
75.02% in H1 and 82.03% in H16.

Keywords: Arabica, Bioreactor, in vitro, somatic

embryogenesis.

Classification number: 4.6

vat duge kiém soat boi hoat dong cua Histone deacetylase
(HDAC). Ngin chin hoat dong cua HDAC béng chit wc
ché HDAC (HDAC:i) dan dén su gia ting ty 1& phoi biét hoa
[12]. R. Awada va cs (2020) [14] da thir nghiém anh hudng
cta chit trc ché hoat dong ciia HDAC-TSA dén qué trinh
biét hoa phoi & Arabica, két qua cho thay sd lwong phoi ngur
16i tao ra tang gip 3 lan so voi moi truong ddi chimg khong
b6 sung TSA.

Nubi cdy md thuc vat bang cong nghé Bioreactor (16
phan ung sinh hoc) 1a cach mo rdng quy md hura hen nhat
cho quy trinh vi nhéan gidng, dic biét 1a théng qua qua trinh
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phat sinh phoi soma. 20 dong vo6 tinh cua C. Arabica lai F1
dd duoc nhan gidng thanh cong bang cach st dung 10 phan
ung sinh hoc ngam tam thoi 1 L-RITA® [15]. Tuy thudc
vao kiéu gen, san lwong dao dong tir 15.000 dén 50.000 phoi
soma trén mdi gram huyén phu phéi. Viéc diéu chinh thoi
gian ngadm 1 rat quan trong véi loai 16 phan tng sinh hoc
nay. J. Albarran va cs (2005) [16] da bao cdo rang, viéc ting
tan suat ngam trong thoi gian ngén (ngdm 1 phit sau mdi
24, 12 va 4 gio) da kich thich qua trinh san xuét phoi va cai
thién chat luong phoi ngu 161. Mat khac, viéc tang thoi gian
ngam (1, 5 va 15 phat) di e ché qua trinh tai tao phoi va
anh huong tiéu cuyc dén chit lugng hinh thai ciia chung.

O Viét Nam, quy trinh nhan nhanh ca phé bang phoi
soma di duoc nghién ctru hoan thién cho mot sé gidng ca
phé Robusta [17, 18]. Trong khi d6, cic yéu té anh huong
dén sy phat trién ctia phoi vo tinh nudi cdy trong hé thong
Bioreactor - RITA ciing dd dugc nghién ctru cho gidng ca
phé Arabica TN1, tuy nhién h¢ s6 nhan phoi chi dat 1-2
lan, quy trinh nhan nhanh cho giéng ca phé Arabica TN1
bang cong nghé Bioreactor hoan thién van chua dugc bao
cao [18].

Trong bai bao nay, cac thi nghiém dugc thuc hién nham
danh gia anh hudng cua mot sé yéu t nhu chét didu hoa
sinh truong, thanh phan maéi trudng nudi ciy, binh nudi cay
hay mat d§ nudi céy dén viéc tao mo seo va phoi, nhan
nhanh, biét hoa va tai sinh phéi, cung cap thong tin can thiét
cho viéc hoan thién mot quy trinh nhan nhanh 2 giéng ca
phé Arabica F1 tiém ning.

2. Viat liéu va phuong phap nghién ciiu
2.1. Vit ligu, dia diém, thoi gian nghién ciru

Hai gidng ca phé Arabica lai F1: Centroamericano (H1)
va Mundo Maya (H16) duogc lai tao béi CIRAD va Cong ty
Thuong mai Ca phé ECOM va dugc nhdp ndi trong khudn
kho dy an BREEDCAFS (2017-2021), hién dang luu giir tai
Vién Di truyén Nong nghiép.

Nghién ctru dugc thue hién tai Phong Thi nghiém Trong
diém Cong nghe Té bao Thuc vat, Vién Di truyén Nong
nghiép tir thang 7/2021 dén 9/2022.

2.2. Phwong phap nghién ciru
2.2.1. Phwong phép thu thdp mau la va khir tring mau

Cay ca phé Arabica lai F1 H1 va H16 1 nam tudi duoc
trong trong vuon thi nghiém cia Vién Di truyén Nong
nghiép. Cac cdp 14 thur 2 hodc 3 tinh tu dinh chdi duoc sir
dung lam vat li¢u thi nghiém. Rara 14 dudi voi nude, sau do
tién hanh khir tring bang 100 ml dung dich Javen NaClO
2% bo sung 2 giot Tween 20%, trong thdi gian 20 phut, rira
nhanh va ngdm trong nudc cit vo tring trong 20 pht.
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2.2.2. Nghién ciru danh gié anh hwong cia chat kich
thich sinh trwéng dén kha ning tao mé seo

Mau 14 sau khi khir tring dugc cat thanh cic mau hinh
vudng c6 kich thude 0,5-1 cm?, dat vao dia Petri (¢6 cm)
chtra 10 ml mdi trudng tao mod seo T1 [1/2 MS + duong 30
g/l + D-Myo inositol 0,1 g/l + Malt extract 0,4 g/l + 2,4-D
(2 4-Dichlorophenoxyacetic axit) 0,5 mg/l + Agar 5,5 g/l]
bd sung 2-iP (6-(y,y- Dlmethylallylammo) Purine) (2 mg/l)
hodc Kinetin (2-3 mg/1) [17, 19]. Mau dugc nudi ciy & diéu
kién nhiét do 28°C, trong diéu kién t6i. Kha nang tao moé seo
clia cac mau & cac cong thirc khic nhau duogc danh gia sau 1
thang nuoi céy: Ty 1€ tao m6 seo = S6 manh 14 xuét hién mé
seo/Tong sb manh 14 thi nghiém x 100%.

2.2.3. Nghién ciru danh gid anh hwong cia chat lam ddc
moi truong dén kha nang tao mé seo

Céac miu 14 dugc nudi cay trén moi trudng T1 v6i chat
diéu hoa sinh truong ti wu tir thi nghiém trude. Tién hanh
danh gia cac chat lam dic méi truong khac nhau bao gém
Agar 5,5 g/l, Gelrite 3,2 g/l hodc Phytagel 4,0 g/I. Cac mau
dugc nudi cdy trong cung diéu kién nhu trén va danh gia kha
ning tao mo seo cua cac mau sau 1 thang nudi cy.

2.2.4. Nghién ciru danh gid danh hwéng ciia mot so axit
amin den kha nang tao mé seo phéi hoa

Sau 1 thang nudi cdy trén mdi truong T1, nhimg mau
14 tao mod seo duogc chuyén sang binh nuoi céy chtra 50 ml
moi truong tao mo seo phoi hoa T2 (1/2 MS + duong 30 g/l
+ Cysteine 40 mg/l + D-Myo inositol 0,2 g/l + Malt extract
0,8 g/l + BAP (6-Benzylaminopurine) 4 mg/l + 2,4-D 1
mg/l) bd sung axit amin Glycine (20 mg/l) hoic Proline (20
mg/1) hay két hop ca 2 loai (Glycine 20 mg/l + Proline 20
mg/l). Mau dugc nudi cdy ¢ diéu kién nhiét do 28°C, trong
diéu kién t6i. Sau 5-6 thang nudi cdy, danh gia kha ning tao
md seo phoi hoa thong qua: Ty 18 tao md seo phoi hoa = S6
mb seo phoi h6a/S6 md seo nudi cdy x 100%.

2.2.5. Nghién civu danh gid anh huong ciia binh nuéi cdy
va mdt do nudi cay dén kha nang nhan phoi

Céc mo seo phoi hoa 1a nhitng mé seo hinh thanh trén bé
mat mo s¢o so cép, ¢6 hinh tron, nhin, mau sic tir vang dén
nau nhat khi quan sat dudi kinh hién vi. Cac mé seo phoi
hoa duoc chon loc dé tiép tuc nhan 1én trong méi truong lic
long M (1/4 MS + duong 30 g/l + D-Myo inositol 0,1 g/l +
BAP 1 mg/l + 2,4-D 0,3 mg/L). Tién hanh thir nghiém nudi
ciy phoi & 3 ndng do 10-15-20 g/l v6i 2 loai binh: binh tam
giac 250 ml chira 100 ml mdi truong M hodc dia nudi cay
24 giéng, mdi giéng chira 1 ml méi truong M. Mau duoc
nudi cay & nhiét do 28°C, tdi, tan s6 lac 120 vong/phat. Cy
chuyén phéi sang méi truong méi 3 tuan/lan. Hé sé nhan
phoi duoc danh gia sau 3 thang nudi cdy :

KHOA
&CONGHI\?GCI:-IE

65(12) 12.2023

mmsssmmmmm Khoa hoc Néng nghiép | Céng nghé sinh hoc trong ndéng nghiép, thiy sén

Hé s6 nhan phoi = Khdi luong twoi ciia phdi sau qua
trinh nudi cay/Khoi lugng tuoi ciia phdi ban dau.

2.2.6. Nghién ciru ddanh gic anh hieong ciia chat vre ché
tang sinh té bao TSA deén sw phan hoa phoi

Sau 3 thang nudi cdy trong moi truong nhan nhanh, phoi
duogc chuyén sang binh tam giac 250 ml, chtra 100 ml moi
truong phan hoa phoi DIF (MS + duong 30 g/l + D-Myo
inositol 0,1 g/l + BAP 1 mg/l), mat d6 phoi 1 g/l. Nham e
ché sy tang sinh va thtic déy su biét hoa cua té bao, tién hanh
b6 sung vao moi truong hoat chat TSA (Sigma) & cac nong
d6 0,03-0,3-3 mg/I trong thoi gian 7 ngay hodc 14 ngay dau
nudi cy, sau d6 phoi duoc chuyén tré lai nudi cay trong moi
truong DIF. Mau duoc nudi céy & nhiét 6 28°C, tbi, tan s6
lac 120 vong/phat. Cdy chuyén miu 3 tuan/lan trong vong
3-4 thang, sau d6 tién hanh dénh gia va dém s6 phoi ngu 16
duoc hinh thanh tir 1 g mé seo phdi hoa. Phéi ngu 161 dugce
xac dinh c6 hinh dang thon dai vé phia hai déu, voi mot dau
phan chia thanh hai phén 0 1ét, c6 hinh dang giéng chiéc
ngu 161.

2.2.7. Nghién citu danh gid chu ky suc khi dén s tdi
sinh phoi

Phoi dugc nudi cdy tai sinh chdi trong hé théng nudi
ciy ban ngap chim Bioreactor RITA 1L (Sigma) chira 200
ml moéi trudong tai sinh “DEV” (MS + Cysteine 10 mg/l +
duong 30 g/l + BAP 0,5 mg/l). Mat do nuéi cdy 500 phoi/
binh RITA, thir nghiém 4 tin sudt ban ngap chim khac nhau:
1 phut/6 gio, 1 phut/8 gio, 1 phut/10 gio va 1 phut/ 12 gio &
diéu kién nudi cay nhu trén. Sau 3 thang nuoi cay, t1en hanh
danh gia ty 1¢ tai sinh cua phoi: s6 phdi tai sinh/tong s6 phoi
nudi cdy ban dau x 100%.

2.3. Phuwong phadp phan tich Y liéu

MB&i thi nghiém ldp lai 5 14n, s6 liéu duoc xir Iy thong ké
bang phuong phap ki€ém dinh phuong sai ANOVA, st dung
phan mém R.

3. Két qua va ban luan

3.1. Nghién ciru danh gida anh hwéng cia chit kich
thich sinh truong dén kha nang tao mo seo

Mau 14 ca phé duoc nudi cdy trén moi truong tao mo
seo T1, bo sung cac chat didu hoa sinh truong 2-iP 2 mg/l
hodc Kinetin 2-3 mg/l. Sau 2 tuan nudi céy, mé seo di bat
d4u xuét hién tai cac canh ctia manh 14. Sau 4 tuan, s6 luong
mo seo tang Ién, kich thudc dat khoang 3-5 mm (hinh 1A
va 1B). Ty 1& tao md seo trén moi trudng bod sung 2-iP (2
mg/l) 14 29,99 va 23,88%, tuong ng voi gidng H1 va H16.
Trén moi truong chira Kinetin 2 mg/l, ty 1€ tao mo s¢o &
H1 va H16 lan luot 12 40,44 va 39,67%. Khi tang néng do
Kinetin Ién 3 mg/l, ty 1€ tao mo seo giam xuéng con 35,29
va 32,45%, twong ung voi 2 gidng H1 va H16. Su khac
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Hinh 1. Anh hwéng clia cac chat diéu hoa sinh trwdng dén kha ning tao mé seo clia 2 gidng ca phé
H1 va H16. (A) M&u l& ca phé H1, H16 trén mdi trwdng tao mé seo T1 bd sung Kinetin 2 mg/l sau 2 tuan va
1 thang nudi cay; thuéc: 1 cm; (B) Hinh &nh md seo quan sat dudi kinh hién vi; thuwéc: 1 mm; (C) Ty Ié tao
md seo clia 2 gidng H1 va H16 trén cac mai treorng bd sung chét didu hoa sinh trwdng khac nhau. Trong
cuing moét gidng, cac chiv cai khac nhau thé hién sw sai khac c6 y nghia thdng ké véi p<0,05.

biét co y nghia thong ké giira cac cong thirc thi nghiém cho
timg gidng (hinh 1C). Nhu vy, str dung Kinetin & nong do
2 mg/l cho ty 1é tao md seo t6t nhat dbi voi ca 2 gidng ca
phé nghién ctru. Trong nghién ciru trude ddy vé anh hudng
ctia chat diéu hoa sinh truong dén kha ning tao mé seo ctia
nhom tac gia N.T. Hau va cs (2013) [17] da bao cdo sur dung
két hop 2,4-D (2 mg/l) va 2-iP (2 mg/l) cho ty 1& tao mo
seo cao nhét (33%) & gidng ca phé vbi cao san. Con trong
nghién ciru trén giéng ca phé ché TN1, nhom tac gia N.V.
Thuong va cs (2017) [19] da cho thiy cong thirc bd sung
2,4-D 1 mg/l va Kinetin 2 mg/l cho ty 1€ tao mo se¢o tdt
nhét (47,8%). Cac tac gia ciing chi ra rang, khong bd sung
Kinetin vao mdi trudong nudi céy thi ty 1€ tao mo seo chi dat
14,2-16,3%.

3.2. Nghién ciru danh gia anh huwong cia cht lam dac
moi trwong dén kha nang tao mo seo

Mot trong nhimng yéu té quan trong anh hudng dén cac
dac tinh hoa hoc va vat 1y cia moi truong nuoi céy mo thuc
vat 1a cac chat lam ddc moi truong. Cac chét nay lam cho
moi truong ctng lai va anh huong dén cac dic tinh khuéch
tan cua moi truong. Do do, cac chét lam dic ¢o tac dong
dang ké dén phan tng, sy ting truéng va phat trién cia
nguyén liéu nudi cdy mo [20]. Hon nita, chiing c6 thé gop
phﬁn vao su xuat hién cua hién tugng cuong nudc (con dugce
goi 14 qua trinh thay tinh hoa), 1a mot rdi loan sinh 1y phd
bién khién 14 tr& nén gion [21]. 2 loai chat tao gel thuong
duoc sir dung trong nudi cdy mé thuc vat 1a Agar va Gellan
gum. Agar 1a mot loai polysacarit dugc chiét xuét tir rong
bién, trong khi Gellan gum (nhu Gelrite va Phytagel) 1a mot
loai polysacarit ctia vi khuan. Do do, tic dong ciia cac chat
lam ddc moi truong dbi véi cac quy trinh nuéi céiy mo tur
giai doan hinh thanh mo6 seo cho dén giai doan tai sinh chdi
va ra ré 1a khac nhau [22].
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Sau khi chon dugc chét

% diéu hoa sinh truong t6t nhat

b " cho viéc phat sinl} md seo la
c Kinetin 2 mg/l, tien hanh thu

a nghi€ém cac chét lam ddc moi
I truong khac nhau: Agar 5,5
2-iP  Kinetin Kinein
2mgll 2mgl  3mgll

H16

g/l, Phytagel 4 g/l va Gelrite
3,2 g/l. Quan sat cho théy,
trén moi truong su dung Agar
5,5 g/l, m6 seo chi dugc hinh
thanh & vét cat gan 14 va mot
s6 diém rai rac ctia vét cit ban
14, sb lugng mo seo it, nho,
manh 1a bat dau xuét hién cac
d6m ndu sau 2 tudn nudi cay
va sau 1 thang cac ddm nau da lan rong ra phan I16n dién
tich ban 1a. Nguoc lai, st dung phytagel 4 g/l hoac Gelrite
3,2 g/l, mo seo dugc hinh thanh ¢ toan bd vét cat ban 14, s6
lugng mo se¢o nhiéu va 1én, manh 14 it bi hoa nau. Ty 1€ tao
mo seo trén moi truong su dung Gelrite 3,2 g/l 1a 83,75 va
83,04%, twong g voi gidng H1 va H16. Trén moi trudng
b6 sung Phytagel 4 g/l ty 1é mé seo dat cao nhat toi 94,2%
dbi vai giong H1 va 92,1% cho gidng H16, khong c6 lan lap
nao c6 ty 1¢ thap hon 85%. Trén moi truong sir dung Agar
5,5 g/, ty 1¢ mau tao mo seo thap nhat, & H1 1a 38% va H16
12 41% (hinh 2). Su khéc biét vé ty 1é mau tao mé seo 1a ¢6
¥ nghia thong ké vé6i do tin cdy 95%.

Kinetin Kinein

% H1 % HI16
100 b 100 b
o c ) ¢
& =0 & 80
g 2
) E o0
& a & a
@ 40 o 40
>y o>
=20 I = 20
0 0
< > < 3 > )
> 3 -\ ¥e & A
So Rl & W & &
v @ &

Hinh 2. Ty Ié tao mé seo clia 2 giéng ca phé H1 va H16 trén cac méi trwong
str dung cac chat lam dic khac nhau. Thudc: 1 cm. Trong cing mét giéng,
cac chi cai khac nhau thé hién s sai khac cd y nghia théng ké véi p<0,05.

Trong sd cac chat lam dic moi trudong, Agar thuong
tao ra moi truong gel 6n dinh trong thoi gian dai va khong
lién két qua mirc v6i cac thanh phan méi truong, tuy nhién
thuong co nhiéu tap chat. Mat khac, Gelrite/Phytagel tao
ra gel cing ¢ ndng do thdp hon nhiéu so v6i Agar, gan nhu
trong sudt, gitip d& dang xac dinh sy lay nhiém & giai doan
dau. Gelrite/Phytagel khong chtra cac hop chit Phenolic
[23] va dd dugc bio céo 1a mang lai két qua t6t hon Agar



trong: ti sinh va nhéan chdi [24], san xuét phoi soma va sy
phat trién cua mo seo [25, 26]. Két qua tur thi nghiém nay da
cung O su tin cdy cho cac ket luan nay.

Nhu vay, két qua danh gia anh huong ciia cac chat diéu
hoa sinh truong va chét lam dic méi truong dén kha ning
tao mo seo cua 2 giéng ca phé H1 va H16 cho thiy, sir dung
chét diéu hoa sinh truéng Kinetin 2 mg/l va chit lam dic
moi truong Phytagel 4 g/l cho hiéu qua tao mé seo t6t nhat
ddi véi ca 2 giéng nghién ctu, ty 1€ tao mo seo dat trén 90%
& ca 2 giong HI (94,2%) va H16 (92,1%).

3.3. Pdnh gid anh hwong ciia mét sé axit amin dén kha
nang tao mo seo phoi hoa

Tao mo seo phdi hoa la budc quan trong dé tao dich
huyén phui té bao. Tiéu chi dé chon loc mé seo phoi hoa la:
mo seo toi xbp, mau sic tir vang dén nau nhat va c6 mot sd
phoi soma quan sat dugc trén bé mit ctia n6 (hinh 3A). Cac
cum mo seo s€ nhanh chong tach roi trong dung dich 16ng
(hinh 3B). Quan sat dudi kinh hién vi c6 thé thay cac mé seo
phoi hoéa cé hinh dang tron, nhan ndi o, ty 1¢ nhan/té bao
chat cao, khong bao nho, trong té bao chét ¢ nhidu dang
cAu tric hinh cau nhé (hinh 3C va 3D).
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Hinh 3. Hinh anh moé seo phoi héa va ty 1é tao mé seo phodi héa
clia 2 giébng ca phé H1 va H16 trén méi trwdng bd sung céc axit
amin khac nhau. (A) M6 seo cla giébng H16 trén mai trwéng tao mo
seo phoi héa T2, bd sung Glycine 20 mg/l, sau 6 thang nudi cay; (B)
Mb seo phéi héa cua gibng H16 dwoc phan tach ngay sau khi chuyén
sang méi trwd'ng nhan nhanh 16ng M; (C, D) M seo phéi hoéa clia gibng
H16 quan sat dudi kinh hién vi, 10X (C), 70X (D); (E, F) Ty I& tac mo
seo phéi héa cua 2 gibng H1 va H16 trén cac méi trieérng bd sung cac
axit amin khac nhau. DC: déi chirng (méi trwdng T2 khong bd sung axit
amin). Trong cung moét hinh cac chiv cai khac nhau thé hién sw sai khac
6 y nghia thdng ké véi p<0,05.

banh gia kha nang phoi hoa mo s¢o trén cdc mai truong
thir nghiém cho thdy, trén moi trudng dbi chimg T2 khong
bd sung axit amin, ty 1¢ phoi hoa mo seo dat 27,1 va 33,2%,
tuong tmg cho 2 giébng H1 va H16. Trong khi do, viéc bo
sung cac axit amin lam tang ty 1¢ mo seo phoi hda ¢ ca 2
gidng thi nghiém. D6i voi méi truong bd sung Proline, ty
1¢ phoi hoa dat 43,7 va 45,7%, lan luot & giéng H1 va H16.
Trén moi truong chi bd sung Glycine, ty I¢ mo seo phoi hoa
ctia gidng H1 va H16 déu dat 58,1%. Khi sir dung két hop
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Proline va Glycine, ty 1¢ m6 sg¢o phdi hoa lan luot 1a 48,5
va 48,1% & 2 gidng H1 va H16 (Hinh 3E, 3F). Nhu vy co
thé thay, st dung Glycine 20 mg/l hay Proline 20 mg/l don
1é hodc két hop déu mang lai hi¢u qua t6t hon trong vi¢c tao
mo seo phoi hoa, ty 16 phdi hoa dat cao nhat trén moi trudng
b6 sung Glycine 20 mg/l & ca 2 gidng nghién ciru.

3.4. Ddnh gid anh hwéng ciia binh nuéi cdy va mat dj
nudéi cdy den khda nang nhan phoi

Céac mo seo phoi hoa dugce chon lgc va nuoi céy trong
moéi truong nhan phoi lic 1ong M, sir dung binh tam giac
250 ml hodc dia 24 giéng. Mat d6 nuodi cdy 10, 15, 20 g/l mod
seo (hinh 4A-4D). Sau 3 tuan nudi cdy, cac té bao chuyén
sang mau nau sim va bét dau nhan 1én (hinh 4E-4H). Sau 3
thang nudi cdy trong moi truong nhan nhanh M, cac té bao
md&i duge hinh thanh va ting 1én vé kich thude. Cac té bao
maoi ¢6 mau vang hodc vang nhat, c6 hoac khong bam vao
cac phoi mau nau t6i (hinh 41-4M).
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Hinh 4. Hinh anh nhan nhanh phéi cta giéng ca phé H16 trong
binh tam giac hoac dia 24 giéng. (A, E, 1) Phdi nuéi cdy trong dia 24
giéng 1an lwot & cac thoi didm 0 ngay, 1 thang va 3 thang; (B-D) Phéi
nudi cdy trong binh tam giac & thoi diém 0 ngay véi cac mat do nudi
céy 10 (B), 15 (C) va 20 g/l (D); (F-H) Phéi nudi cay trong binh tam giac
sau 1 thang nuéi cay véi cac mat dé nudi cdy 10 (F), 15 (G) va 20 g/l
(H); (K-M) Phdi nuéi cay trong binh tam giac sau 3 thang nudi cly véi
cac mat do nudi cay 10 (K), 15 (L) va 20 g/l (M).

Phan tich két qua cho thdy hiéu qua nhan nhanh cta mo
seo trong moi truong lac 1ong cé xu hudng ting 1én khi mat
do té bao nudi cay cang cao ¢ ca 2 giong H1 va H16. Dai véi
giong H1, khi nudi cay trong binh tam giac 250 ml, hi¢u qua
nhan nhanh ctia m6 s¢o phdi hoa dat 3,94, 4,12 va 4,25 lan
tuwong g voi 3 nong do nudi cay te bao 10, 15,20 g/l, con &
trong dia 24 giéng lan luot 1a 3,32, 4,21 va 4,29 lan, sy khac
biét khong c6 y nghia thong ké gilra 2 nong do nudi cay 15
va 20 g/l & ca 2 loai binh nudi cay. O giong H16, hiéu qua
nhan nhanh mo6 s¢o phéi hda 4,62, 4,92 va 5,16 lan trong binh
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tam gidc va 4,72, 5,12 va 5,35 lan khi sir dung dia 24 giéng,
su khac biét c6 ¥ nghia thong ké giita cic mat do nudi cdy
khi so sanh trong ciing binh nuéi cay (hinh 5)... Tuy nhién,
sir dung dia 24 giéng doi hoi nhiéu thao tic va kha ning lay
nhiém cao hon. Viéc nhan nhanh cic mé seo phdi hoa trong
binh tam giac 250 ml c6 thé ap dung véi quy md 16n hon ma
khong lam giam hi¢u qua tang sinh va tao phoi.
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Hinh 5. Anh hwéng clia mat dd nudi cay va binh nudi cdy dén kha
nang nhan nhanh phai ctia 2 gidng ca phé H1 va H16. Cac chi cai
khac nhau thé hién sy sai khac c6 y nghia thdng ké véi p<0,05 trong
cung mét giéng.

3.5. Ddnh gid anh hwong ciia chdt ikc ché ting sinh té
bao TSA den sy phan hoa phoi

Sau qua trinh nhan nhanh, cac té bao dugc chuyén sang
mdi trudng phan hoa phdi DIF ¢ bd sung TSA, chét duge
biét dén 1a co kha niang e ché su tang sinh cia cac té bao
va thuc ddy qua trinh biét hoa cia té bao [14]. Tién hanh thu
nghiém 3 néng d6 TSA khac nhau: 0,03, 0,3, 3 mg/I bod sung
vao moi truong nudi cdy DIF trong thoi gian 7 ngay va 14
ngay dau nudi cdy, mat do nudi cdy phoi 1 g/l, sau d6 phoi
dugc tiép tuc nudi cdy trong méi truong DIF co TSA. Sau
3 tudn dAu tién, hdn hop té bao nudi ciy chuyén mau tir ndu
sang vang hodc vang nhat, quan sat dudi kinh hién vi thay
cac té bao phat trién thanh cac phoi hinh cau (hinh 6A-6C).
Ba tudn tiép theo cac phoi hinh tim dugc hinh thanh, voi
kich thudc 16n hon va hau hét c6 mau vang sang hoic vang
trang (hinh 6D). Sau mot thang nudi cdy trong moi trudng
DIF, cac phoi tiép tuc phan héa sang dang phoi ngu 16i véi
2 cum mo phén sinh phinh to va tach biét tr mot dau, truc
phoi kéo dai hon va ¢ mau t6i hon (hinh 6E). Bén cudi giai
doan phan hoa, 2 14 mam d3 hinh thanh tr 2 cum md phan
sinh va chuyén dan tir mau vang tring sang mau xanh nhat,
truc phoi to hon va c6 mau vang sim hon hodc vang xanh
(hinh 6F).
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Hinh 6. Qua trinh phan héa ctia phéi va anh hwéng cua chét (e
ché tiang sinh té bao TSA dén kha ning tao phéi ngw 16i & 2 gidng
ca phé H1 va H16. (A-F) Hinh anh biét héa clia phoi H16 trong moi
trwong DIF bd sung TSA 0,3 mg/l véi thoi gian xt Iy 7 ngay. A: phdi té
bao H16 thoi diém bat dau nuéi cdy; B, C: phdi ¢ dang hinh ciu sau 3
tuadn nudi quan sat dwdi kinh hién vi 1X (B) va 4X (C); D: phéi c6 dang
hinh tim sau 3 thang nudi cdy quan sat dwéi kinh hién vi 1X; E: phoi
ngw 16i v&i 2 cum md phan sinh phinh to va tach biét tir mot dau sau 4
thang nudi cay; F: phdi tai sinh 18 mam hinh thanh t& 2 cum mé phan
sinh; G: sb phoi ngw 16i tir 1 g té bao & cac cong thirc bd sung néng
dd TSA khac nhau sau 3 thang nudi cay. Thwéc: 1 mm. Cac chir cai
khac nhau thé hién sw sai khac co6 y nghia thong ké voi p<0,05 trong

cung moét giong.

Két qua cho thdy, viéc bo sung TSA trong thoi gian ngan
7 ngay co tac dong tot hon dén qua trinh biét hoa cua phoi
s0 v6i thoi gian xur 1y 14 ngay. Tuong ty viée ting nong do
TSA ciing ¢6 xu huéng lam giam sé luong phdi ngu 16i tao
ra & ca 2 gidng nghién ctru (hinh 6G). Cu thé, bd sung TSA
& nong do thap 0,03 mg/l & ca 2 thoi diém xir 1y hau nhu
khong gay ra su thay d6i c6 y nghia thong ké vé sé luong
phoi ngu 16i tao ra so voi mdi truong ddi ching khong bd
sung TSA dbi v6i ca 2 gibng H1 (699 phoi) va H16 (879
phoi). Khi ting ndng d6 TSA 1én 0,3 mg/l, s6 phoi ngu 16
tao ra da tang lén dat 1287 (thoi gian xtr ly 7 ngay) va 998
phoi (thoi gian xir 1y 14 ngay) dbi véi gidng HI va 1635 va
1306 phoi ddi voi giéng H16. Tuy nhién, & ndng do TSA 3
mg/l, s& phoi ngu 16i tao ra da giam xudng con 614 va 487
phoi dbi véi gidng H1 va 1051 va 717 dbi véi gidng H16
(hinh 6G). Nhu vay bd sung TSA 0,3 mg/I trong 7 ngay diu
nudi cdy phdi trong méi trudng biét hoa DIF mang lai hiéu
qué tao phoi ngu 16i tot nhat cho ca 2 gidong H1 va H16. Két
qua nay ciing da dugc kiém chimg & cac gidng Arabica,
viéc dap ung TSA trong thoi gian ngin (7 ngay) lam ting
kha nang phan hoa phdi soma cua céc gidng Arabica 1én gap
3 1an, dat gan 10000 phoi ngu 16i tir 1g phdi ban dau [14].
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3.6. Danh gida danh hwong ciia chu ky suc khi dén sw tdi
sinh phoi trong binh RITA 1L.

Céc phoi ngur 16i dugc chuyén sang tai sinh trong trong
Bioreactor RITA 1L, sit dung moéi truong DEV (MS +
cysteine 10 mg/l + duong 30 g/l + BAP 0,5 mg/l). Sau 1
thang nudi cay, phoi phat trién 2 14 mam rd rang c6 mau
xanh ddm (hinh 7A). Sau 2 thang, 2 14 mam tang 1én vé kich
thude, truc phoi kéo dai ra va c6 mau xanh nhat (hinh 7B).
Cudi giai doan tai sinh, c6 thé quan sat dugc ciy non véi
mot cap 1a that mau xanh dam, than dugc hinh thanh tur truc
phéi c6 mau xanh nhat hon va c6 thé xuit hién r& gia mau
trang (Hinh 7C).

Hinh 7. Hinh anh tai sinh tir phéi cta giéng H16 trong Bioreactor
RITA 1L. Phéi tai sinh trong in trwdng tai sinh DEV v&i tan suat ngap 1
phut/6 gi¢, sau thoi gian nudi cay: 1 thang (A), 2 thang (B) va 3 thang (C).

Vi viée tai sinh phdi trong moi truong ban ngép chim,
tan suat ngap la mot trong nhing yéu td quan trong tac dong
tryc tiép dén su tai sinh. Khi tan sb ngap qua 16n c6 thé lam
tang tc do tai sinh nhung ciing lam ting ty 1& ing cay non,
tan s6 ngap qua nho lai 1am giam hiéu qua tai sinh va kéo dai
thoi gian tai sinh. Panh gia cac tan sd ngap 1 phut mdi 6, 8,
10 va 12 gio cho thay, 2 gidng ca phé nghién ctru thé hién sy
dap tmg tot hon trong diéu kién ngap 1 phit mdi 6 gid voi
ty 1€ tai sinh dat 75,02 va 82,03% tuong tmg ¢ H1 va H16
(hinh 8). Trong khi do, véi tin suit ngap mdi 1 phut trong 8
gio, ty 16 tai sinh phoi 1a 59,04% va 63,45% lan lugt 6 H1 va
H16. Két qua ghi nhan khi tin suat ngap 1 phut mdi 10 gid,
ty 1€ tai sinh 6 H1 va H16 giam con 57,04% va 60,87%; ty 1&
nay chi con 52,89% va 59,98% twong tng khi tan suat ngap
1 phat/12 gio. Nhu vay, viéc ting tin suat ban ngap chim
1én 1 phat mdi 6 gio cho ty 18 tai sinh phdi cao nhat ddi voi
ca 2 gibng H1 va H16.
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Hinh 8. Hiéu qua tai sinh cta phoi trong Bioreactor RITA 1L. Ty 1€
tai sinh ctia phoi gibng H1 va H16 trong cac tan suéat ban ngap chim
khac nhau 1 phat méi 6, 8, 10 va 12 gi& mdi phut. Cac chir cai khac
nhau thé hién su sai khac cé y nghia thdng ké véi p<0,05 trong cling
mét giéng.
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4. Két luan

Nghién ciru di hoan thién quy trinh nhan nhanh 2 gidng
ca phé Arabica lai F1 H1 va H16 bang cong nghé Bioreactor.
Két qua thu duoc cu thé nhu sau: st dung chét diéu hoa sinh
truong Kinetin 2 mg/l va chat lam dic Phytagel 4 g/l cho ty
1¢ tao mo seo dat 94,2 va 92,1% & 2 giéng H1 va H16 tuong
mg; bd sung axit amin Glycine 20 mg/l vao méi trudng
nudi céy cho ty 1€ tao mo seo phdi hoa dat 58,1% & cé 2
gidng; nudi cdy cac phdi ca phé véi mat do 20 g/l trong
binh tam giac 250 ml cho hé sé nhan phoi 1a 4,25 va 5,16
lan twong tng & H1 va H16. Danh gia anh huong ciia TSA
trong qua trinh biét héa phoi cho thay b sung TSA 0,3 mg/l
trong 7 ngay dau nudi cdy cho sd luong phoi ngu 16i tao ra
cao nhét 1 gan 1287 va 1635 phoi ngu 16i/g phoi nudi cay
ban dau v6i gidng H1 va H16; hi¢u qua tai sinh phoi ngu 16i
cua 2 giéng dat duoc tot nhét trén moi truong DEV khi nuoi
ciy trong Bioreactor véi tin suat ngap 1 phut mdi 6 gid, cho
ty 18 tai sinh cay dat 75,02 va 82,03%, twong (g véi gidng
H1 va H1e6.

So d6 tom tit quy trinh nhan nhanh 2 giéng ca phé
Arabica lai F1 HI va H16 duge thé hién ¢ hinh 9.

Lép‘ mén i i
Labanh té (cdp la thir 2, 3 tinh tir chéi)

Khirtring
TJaven 2% trong 20 phit

l 28°C, 14, 1 thing

Tao mb 360
T1: V2ME +dwomz 3021+ 2,4D0 5 mel+
Einetin 2 mz1+ Phytazal 4 =21

i 28°C, 14, § thing

M se0 phibi hoa
T2 M3+BAP 4 mgl+2,4-D 1 mgl +duwimeg 30 g1
+ Phytageld gl + Glycine 20 mgl

l 28°C, 1AL, 120 vng/phit, 3 thing

Nhin nhanh phoi soma
(edy trong binh tam gide 250 ml, mitds tbia 20 21)
ML WIS + malt extract 400 mgl + cazeine 400 mgl
4+ duwimz 3014+ BAP 1 mgl+24-D0, Y mgl

i 28°C, thi, 120 véng/phirt 3 thing

Biét héa phoi
(edy trong bink tam gide 250 ml, mitds thhio 1 1)
7 ngay dau: M3 + BAP | mgl + dudmg 30 g1
+T8A10,3mel
Cde ngdy san: M3+ BAP 1 mgl + dwmg 30 g1

l 28°C, hngithi 12 id12 gy,
znc khi 1 phit, chu k nzdp 6 giglan,
Tai sinh phdi trong bioreactor RITA 1L 3 thang

W8S + eysteine 10 mg14+BAP 0,5 mg1
+ duimeg 30 g1

Hinh 9. Quy trinh nhan nhanh 2 giéng ca phé Arabica lai F1 H1 va H16.
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