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TOM TAT

Sa Ké (Artocarpus altilis (Park.) Fosberg) la
cay than gé nhiét déi. Ngoai gia tri vé dinh
dudng, Sa Ké con 1a nguon duwoc liéu quy gid Vi
méi bé phan cua no chira rat nhiéu hop chat tu
nhién c6 hoat tinh sinh hoc. Véi muc dich cung
cap nguon duwoc liéu ciing nhw thue phim véi
ndng sudt cao, thoi gian thu hoach ngdn, chiing
16i da tién hanh khdo sdt anh hwéng ciia nong dg
benzyl adenine (BA) I&n s nudi cdy in vitro hoa
cai Sa Ké non. Két qua cho thdy trong giai doan

ddu cia sw nudi cay, BA nong dg 5 mg/L kich
thich sw gia tang kich thudc ciia méi hoa cdi, déic
biét Ia sw phU to Ciia phan bao hoa. Si gia ting
nong dg 10 mg/L ciia BA & giai doan sau da kich
thich s Ainh thanh md seo ¢ phan bao hoa ciia
Méi hoa cdi. Két qud do hé hdp va hoat tinh chat
diéu hoa tang trucng thuc vit cing dwge thdo
lugn dé 1am rd nhitng thay doi sinh Iy trong qud
trinh nudi cdy chudi hoa cdi Sa Ké non.

Tir khéa: Artocarpus altilis (Park.) Fosberg, benzyl adenine, Sa K&, md seo, nudi cdy in vitro

MG PAU

Sa Ké (Artocarpus altilis (Park.) Fosberg)
thuoc ho DAu tam (Moraceae), cdy than gd nhiét
dei [7, 9], lIa mét trong 35 loai thuc vat duoc xac
dinh c6 trong Hiép woc quéc té vé tai nguyén di
truyén thuc vat cho luong thuc va néng nghiép
[3]. Ngoai gia tri vé dinh dudng, Sa Ké con la
ngudn dugc liéu quy gia vi mdi bo phan caa nd
chua rat nhiéu hop chét tu nhién c6 hoat tinh sinh
hoc (terpenoid, flavonoid, chalcone, stilben, cac
acid béo,...), cac hop chét nay duoc sir dung trong
dugc phiam véi nhiéu chirc nang nhu khéang lao,
khang khuan, vi rat, khang nim, kim hdm hoat
dong mot sd enzyme nhu tyrosinase, a-amylase
va a-glucosidase, chong ung thu,... [10].

Hién nay, trén thé gidi da c6 rat nhiéu nghién
ctru chu yéu tap trung vao viéc ly trich, phan tich
thanh phan héa hoc va khao sét hoat tinh sinh hoc

cua cac hop chat thir cap tir cac bo phan cua cay
Sa Ké. Bén canh d6, viéc vi nhan giéng Sa K@ tir
chdi dinh cia cay truong thanh cho hiéu qua
thap, nguyén nhan Ia ti 1¢ nhiém khuan khé cao
(do vi khuan néi cong sinh trong chdi dinh ); mau
bi h6a nau va hoai tir trong qué trinh nudi cay in
vitro [4, 8]. Mat khac, & Viét Nam viéc nhan
gidng chu yéu 1a giam, chiét canh tir cdy me voi
thoi gian kéo dai va thuong 1am anh hudng dén
doi séng ciing nhu ning suit cua cay me. Vi vay,
trong bai nay chdng tdi tién hanh khao sat su anh
huong cua benzyl adenine (BA) 1én su nudi ciy
in vitro hoa cai Sa Ké non benzyl adenin (BA)
nham ma& ra mot huéng méi cho vi nhan giéng
Sa K& trong tuong lai.

Trang 32



TAP CHI PHAT TRIEN KH&CN, TAP 19, SO T4 - 2016

VAT LIEU - PHUONG PHAP
Vit liéu

Chudi hoa céi Sa K& non c6 chiéu dai khoang
1,5 — 2 ¢cm va duong kinh khoang 0,5 cm duoc
thu héi tai huyén Cho Lach — Bén Tre (Hinh 1).
Khir triing mau vat

M3au vat dwoc ria sach bang xa phong va
nuéc vo tring. Sau d6 lic nhe véi con 70 %

khoang 1 phit. Ngdm mau vat trong dung dich
vitamine C 25 mg/L va citric acid 150 mg/L
khoang 10 phut, sau d6 rira sach bang nudc cat
vo tring. Xt Iy mau vat trong dung dich HgCl,
0,1 % hoic dung dich Javel thurong pham (NaOCI
5 %) va 2 hoic 3 giot Tween 20. Sau d6 rira sach
nhiéu 1an bang nudce cat vo tring.

Hinh 1. Chudi hoa cai Sa K& non

Anh hwéng ciia BA 18n sy nudi cAy hoa cai Sa
K& non

Chudi hoa cai sau khi duoc khir tring, duoc
cat thanh timg 1t mong theo chiéu ngang khoang
2 — 3 mm trong dia petri c6 chira khoang 20 mL
nudc cat vo tring. Céc lat cat dwoc chuyén sang
mot petri khac dé kho, sau dé dugc nudi trén moi
truong MS % cé bé sung BA tir 0,5 mg/L dén 5
mg/L. Sau 10 tuin nudi cdy, tiép tuc tach cac lat
cat hoa céi thanh nhiing cum nho hon (khoang 6
— 10 hoa) cay chuyén sang méi truong MS % c6
b6 sung BA ¢ ndng do 7,5 mg/L; 10 mg/L va 12
mg/L.

Cac mau ciy duoc dat nudi & nhiét do 28 °C
+2°C, do 4m 55 % * 10 %, anh séng 2000 lux *
200 lux. Quan sét sy bién ddi hinh thai va su hinh
thanh md seo cua cAc mau hoa cai non qua Ccac
thoi gian nudi cay.

Quan sat hinh thai giai phiu

Hoa céi Sa K& ¢ tuan 0 (d6i chimg chua ciy
vao moi trudng) va qua C4c tudn nudi ciy trén
mdi truong MS ¥ ¢6 bo sung BA 5 mg/L va BA
10 mg/L duoc cét theo 2 huéng: doc va ngang;
nhudém hai mau do carmin — xanh iod; quan sat
dudi kinh hién vi va chup anh.

Po cwdng do hd hip

Cudng do hd hap cua cac mau hoa cai Sa Ké
non nudi ciy trén méi truong MS % c6 bd sung
BA dugc x4c dinh tai céc thoi diém nubi cdy
khdc nhau bing may do sy trao d6i khi
(Hansatech) & 28 °C, trong téi. Két qua thé hién
bang luong oxygen thoat ra/gam trong luong
twoi/phat.

Ly trich va xdc dinh hoat tinh chét diéu hoa
ting trwéng thwce vat ngi sinh
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Céc chat diéu hoa tang truong thuc vat noi
sinh trong mau hoa céi tai cac thoi diém nubi cay
khéc nhau trén méi trudng MS % c6 bd sung BA
5 mg/L dwoc chiét xuat va phan tich trén ban
mong silica gel, trong hé dung méi la methanol:
chloroform theo ti 1€ 8 : 2 (v/v), sau d6 ctr 100
mL hdn hgp dung méi duoc thém vao 3 ml dung
dich acetic acid, & nhiét do 30 °C. Hoat tinh cua
IAA, Zeatin, GA3 va ABA duogc xac dinh bang
c4c sinh tric nghiém. Hoat tinh cua IAA va ABA
dugc do bang sinh tric nghiém véi diép tiéu lGa
Oryza sativa L.. Sy gia tang vé chiéu dai diép
tiéu lua dugc do sau 24 gio, trong tdi. Hoat tinh
IAA ti I& thuan véi su sai biét chiéu dai khic cat
diép tiéu so véi chuan (dung dich IAA 1 mg/L).
Hoat tinh ABA ti 18 nghich véi su sai biét chiéu
dai khdc cat diép tiéu so véi chuan (dung dich
ABA 1 mg/L). Hoat tinh cua zeatin duoc do bang
sinh tric nghiém vai tir diép dua chudt Cucumis
sativus L..

Hoat tinh cua zeatin ti 1€ thuan véi su sai biét
trong luong twoi cua cac tir diép so voi chuan

(dung dich zeatin 1 mg/L) sau 48 gid chiéu sang.
Hoat tinh cua GA3 duoc do bang sinh tric
nghiém vai cdy mam xa lach Lactuca sativa L..
Hoat tinh cua GA3 ti Ié thuan vé6i su sai biét
chiéu dai tru ha diép so véi chuan (dung dich
GA3 1 mg/L) sau 72 gio chiéu sang [2].
Xir 1y s6 liéu

Céc s6 lieu ghi nhan duoc xur ly thong ké
bing phian mém Statistical Program Scientific
System (SPSS), phién ban 16.0 danh cho
Windows. Sy sai biét ¢é y nghia & mac p = 0,05.
KET QUA
Khir triing mau vat

Céc chudi hoa cai non duoc khir tring bang
dung dich Javel thuong phim (NaOCI 5 %) hoic
dung dich HgCl, 0,1 % & cac thoi gian khac
nhau. Két qua cho thay, dung dich HgCl, 0,1 %,
vai thoi gian khir triing 9 pht, cho ti 1é mau séng
va khéng bi nhiém cao nhat (92,67 %) trong tat
ca cac nghiém thirc (Bang 1).

Bang 1. Ti 1& mau sng va khong bi nhiém sau 1 tudn nuéi cay trén moi trudng MS ¥

Thoi gian khit triing Ti 18 mAu séng va khong bi nhidm (%)
(phat) Javel thwong pham
(NaOCIl 5 %) HgCl2 0,1 %
3 0,00 + 0,00¢ 1,99 +0,58¢
6 10,00 + 1,15° 30,33 + 3,48°
9 37,00 £ 2,08° 92,67 £ 3,717
12 24,67 +2,03° 50,67 +4,09°

CA4c so trong cing mgt cot mang cdc chir khdc nhau thi khac biét ¢d y nghia ¢ p=0,05

Bang 2. Ti 1€ gia tang kich thudc cua hoa cai sau 4 tudn nuéi cy trén méi truong MS ¥ ¢6 b sung BA
¢ cac nong do khac nhau.

Mbi trudng nubi ciy Ti Léichl? ?hfré(’iy cgl(f]i/:)a ne
MS % + BA 0,5 mg/L 1,40 +0,02¢
MS % + BA 1 mg/L 19,77 +1,63°
MS % + BA 2,5 mg/L 28,13 +2,75°
MS % + BA 5 mg/L 100,00 + 0,002

CA4c so trong cing mgt cot mang cdc chir khdc nhau th khac biét ¢é y nghia ¢ p=0,05
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Anh hudng ciia BA 1én sw nudi ciy hoa cai Sa Ké non

Sau 4 tuan nudi cdy trén moi truong MS % céi ¢6 gia tang kich thudc so véi tong s6 mau cy
¢6 bd sung BA nong d6 5 mg/L, 100 % mau hoa  trén mdi moi truong) (Bang 2, Hinh 2).
cai déu gia tang kich thuéc (ti 16 miu gia ting

] ! a Su gia tang vé kich thudc van tiép tuc xay ra
kich thudc la % so6 lat cat ngang qua chuoi hoa

cho dén tuan thir 6 va tuan th 10 cing Véi su
xuat hién nhiéu nét nho trén bé mat cua bao hoa.

} I;F

10 tuan

Hinh 2. Sy gia tiang kich thudc ctia hoa cai Sa Ké trén méi trudng MS ¥ ¢6 bd sung BA 5 mg/L
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Tiép tuc tach lat cit hoa cai trén méi trudng
BA 5 mg/L & tuan thtr 10 thanh nhiing cum nho
hon (khoang 6 - 10 hoa) cdy chuyén sang mdi
truong MS Y% ¢6 bo sung BA & cac nong do 7,5
mg/L; 10 mg/L va 12 mg/L. Sau 2 tuan nudi cay,
kich thuéc cua bao hoa van tiép tuc gia ting

(Hinh 3A), dong thoi cac ndt san trén bé mat bao
hoa ciing 16n dan va mau xanh cua bao hoa giam
dan. Bén tuan tha 6, mo seo hinh thanh tai vi tri
cac ndt trén bao hoa (Hinh 3B), tuy nhién ¢ moi
truong c6 bd sung BA 10 mg/L cho ti 1é tao seo
cao nhit (Bang 3).

Hinh 3. Hoa céi Sa K& sau 2 tudn (A) va md seo hinh thanh trén bao hoa sau 6 tudn (B) trén méi truong BA 10
mg/L

Béng 3. Ti 18 tao seo clia hoa cai Sa K& trén mdi trrdng bd sung BA & cac ndng d6 khéc nhau

Mbi trudme nubi ci Ti lé‘hoa cai tao seo
& y & phin bao hoa (%)
MS % + BA 5 mg/L 8,43 +0,43¢
MS % + BA 7,5 mg/L 20,46 £0,73¢
MS % + BA 10 mg/L 100,00 + 0,002
MS % + BA 12 mg/L 53,16 + 1,30°

CAc S6 trong cling Mgt ¢gt mang cdc chit khac nhau th khac biét ¢é y nghia ¢ p=0,05

Su thay d6i hinh thai giai phiu

L4t cat doc qua mot hoa cai ¢ tuan thir 4 cho
thay rd su gia tang kich thuéc cua hoa céi so voi
tuan 0 (Hinh 4A, 4B). Bén canh do, phau thic cat

doc qua phan bao hoa & tuan thir 6 con cho thay
kich thudc té bao 16n gap nhiéu lan so véi té bao
bao hoa & tuan 0 (Hinh 4A, 4C).
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Hinh 4. Ph‘éu thirc cit doc qua 1 hoa cai SaKé ¢ tudn 0 (A), tudn 4 (B), va su gia tang kich thudc clia phan bao hoa
sau 6 tuan (C) trén moi truong MS % bd sung BA 5 mg/L. (1): Phén bao hoa; (2): bau noén ctia hoa cai Sa K&

Tai cac ndt trén bao hoa, ¢ tuan thi 6 dén
tuan 10, c6 mot sb té bao phan chia, dang tron va
chtra nhiéu tinh bot (Hinh 5A). Sau khi duoc
chuyén sang méi truong ¢ bd sung BA 10 mgl/L,
& tuan the 2, cac té bao phia bén ngoai tai vi tri
cac nét nay bat dau tach roi ra va c6 dang hinh
bau duc (Hinh 5B). Bén tuan tha 6, md seo hinh

thanh véi cac nhém té bao bén ngoai tach roi
(Hinh 6A), cac nhém té bao nay tiép tuc duy tri
su phén chia va kéo dai hon ¢ tuan thu 8 (Hinh
6B).

Ngoai ra, sy quan st hinh thai giai phau cho
thay mé seo chi hinh thanh & phan bao hoa, trong
khi d6 phan bau noan van giir nguyén (Hinh 7).
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Hinh 5. Phdu thirc cit ngang qua 1 nét trén bao hoa & tuin 6 trén moi truong BA 5 mg/L (A); va sy tach roi cac té
bao bén ngoai cua cac not trén bao hoa & tuan 2 trén mai truong BA 10 mg/L (B)

Hinh 6. M6 seo hinh thanh tir 1 nét trén bao hoa & tudn 6 (A); sy phan chia va kéo dai ciia cac té bao mé seo & tuin
8 trén moi truong BA 10 mg/L (B)

7 .

Hinh 7. Phiu thire cit doc qua mot hoa céi Sa K& sau 6 tun nuoi cay trén moi truong MS %
€0 bo sung BA 10 mg/L
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Béng 4. Cuong d6 hé hip cua hoa cai sau 0, 4, 6 va 10 tudn nudi cdy trén méi truong MS %
€06 bo sung BA 5 mg/L

Cuong d6 hé hap (umol O2/g trong lwong

Thoi gian (tun)

tuoi/phut)
0 0,20 + 0,02¢
4 0,28 + 0,02
6 0,44 +0,07°
10 0,78 + 0,06°

CAc S0 trong cling Mgt cdt mang cdc chir khéc nhau thi kKhc biét ¢6 y nghia ¢ p=0,05

Béng 5. Hoat tinh cua céc chit diéu hoa tang trudng thyuc vt ndi sinh trong hoa céi non trén moi trudong MS 2 co
bo sung BA 5 mg/L sau 0, 4, 6 va 10 tuan nudi cay

Thoi gian Hoat tinh (mg/L)
(tudn)
IAA Zeatin ABA GA;
0 0,32 +0,02¢ 0,53 +0,02¢ 0,09 + 0,05¢ 3,37 +£0,07°
4 1,17 £0,01° 1,14 £0,06° 0,40 + 0,22 2,30 +0,05°
6 1,92 +0,03° 1,70 £0,01° 0,84 +0,16° 1,46 £0,03¢
10 2,57 £0,05° 2,14 +£0,09° 1,44 £ 0,222 1,05 +0,01¢

CAc s6 trong cling mét cét mang cac char khac nhau thi khac biét cé y nghia ¢ p=0,05

Sw thay déi cwong dd hd héap

Duéi tac dong cia BA 5 mg/L, cuong d6 hé
hip cua hoa cai bat ddu ting ¢ tuan 6 va ting
manh & tuan 10 (Bang 4).

Sw thay déi hoat tinh cac chit diéu hoa ting
truéng thue vat ngi sinh

Sau 4 tuan nudi cdy, trén moéi truong BA
5mg/L, hoat tinh cua zeatin va IAA néi sinh
trong mau hoa céi bit dau ting song song Voi
nhau, va ting manh nhat & tuan 10. Hoat tinh
ABA ting nhe & 6 tudn dau nudi ciy va tiép tuc
tang dén tuan 10, trong khi d6 hoat tinh cia GAs
giam dan qua cac tuan (Bang 5).

THAO LUAN

Trong nghién ciu cua ching t6i, & giai doan
dau cua sy nudi cdy, dudi tac dong cua BA 5
mg/L, tat ca cac hoa cai déu gia ting kich thudc
dac biét 1a sy phi to nhanh chéng cia phan bao
hoa qua c4c tuan nudi ciy. Auxin tac dong lén su
ting truéng theo dwong kinh, cytokinin gilp gia
tang kich thudc cia té bao khi co sy hién dién
cua auxin; cytokinin ciing kich thich sy gia tang
kich thudc té bao 14 truong thanh [1]. Hoat tinh
cua zeatin va IAA trong hoa cai ting song song

v6i nhau tir tuan 4 dén tuan 10, sy gia ting dong
thoi nay dé kich thich su gia tdng kich thudc cua
té bao phan bao hoa bang cach lam giam pH véch
té bao (Hinh 2, Hinh 4). Ngoai ra, sy gia ting
zeatin noi sinh cong vai su hién dién cia BA
trong méi truong nudi cdy ciing da kich thich
manh sy gia ting kich thuéc cua cac té bao bao
hoa va sy phan chia manh cua mot vai nhom té
bao din dén su hinh thanh cac nét nho trén bé
mat bao hoa (Hinh 5A).

Ngoai hoat déng trong su ting trudéng, kéo
dai té bao, kéo dai 16ng, GA; con ¢ vai trd trong
su phét trién cua bau nodn, tao trai,... [1]. Tuy
nhién, trong diéu kién nuéi cdy in vitro, c6 I cac
hoa cai khéng duoc thu tinh, do d6 cling khong
can sy ¢6 mit cia GA3 dé tham gia vao su tao
trai. Chinh vi thé trong thi nghiém cua chung t6i,
hoat tinh GA3 da giam dan qua cic tuan nudi cay
va giam manh nhét & tuan thi 10 trén méi trudng
BA 5 mg/L. Ngoai ra, su gia tang hoat tinh cua
ABA & tuan the 10 trén moi truong BA 5 mg/L
c6 thé lién quan dén sy chuyén dan sang nau nhat
cua hoa cai trén méi truong BA 10 mg/L va su
sam mau cta mo seo (Hinh 3).
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Qua trinh ho hap cung cap nang luong va céc
tién chat cho cac qué trinh sinh tong hop, hoat
dong tang truong cua té bao [5]. Do do, cuong do
hé hap cia cac mau hoa céi bat dau taing manh &
tuan thtr 6 va ting manh nhit & tuan tht 10,
twong ng véi su gia tang kich thudc va su phan
chia caa mot sé nhém té bao dé hinh thanh cac
nét trén bao hoa. Ngoai ra, cuong do hod hap thé
hién nhu ciu ning luong trong qué trinh phan
chia té bao, c4c té bao dang phan chia c6 cudng
d6 hd hap cao hon cac té bao dang phan hoa [6].
Chinh vi vay, ma su gia ting ho hap ¢ tuan 10 c6
thé 1a tién dé cho sy phan chia manh mé cua céc
nhom té bao tai cac ndt va cudi cling 1a sy phan
chia dé hinh thanh mé seo tai cac vi tri nay.

Mt khac, su gia ting ndng d6 cua BA trong
moi trudng nudi ciy & mot mire d6 nhit dinh da
thuc ddy manh mé su phén chia cua cac nhom té
bao tai vi tri cac nét trén bao hoa. Chinh vi vay,
c4c nhom té bao nay tiép tuc phan chia dé hinh
thanh md seo vao tuan thir 6 trén maéi trudng c6
bo sung BA 10 mg/L (Hinh 3B, 6A). Trén moi
truong BA 7,5 mg/L hoac BA 12 mg/L, ti 1€ tao
seo rat thip (Bang 3), c6 thé & nong do thip BA
khong du kich thich sy phan chia manh mé cua té
bao hoic & nong d6 qua cao lam wc ché sy phan
chia cua té bao. M6 seo hinh thanh ¢ dang mot
khéi 16n va c6 mau nau nhat, khi mé seo tiép tuc
tang sinh, cac té bao 16p ngodi cling cua md seo

tach roi nhau ra trong qua trinh phan chia. Do cac
té bao c6 khuynh hudng tach roi nhau nén mé seo
c6 dang hoi nhay & bé mat bén ngoai (Hinh 3A).
Ldc nay, cac té bao seo bén ngoai ¢ dang hinh
soi hodc bau duc, va kéo dai hon & tuan thir 8
(Hinh 68B).

Mot két qua khac dang luu y va can tim hiéu
sdu hon trong nghién ciru cua ching t6i la vi tri
hinh thanh seo cua hoa ci Sa K& non. T4t ca mo
seo déu hinh thanh ¢ phan bao hoa, trong khi d6
phan bau nodn van gitr nguyén (Hinh 7). C6 thé
phan bao hoa nim bén ngoai nén d& dang tiép
xac dugC V6i mdi trudng nudi ciy trong khi do
phan bau nodn dugc bao boc kin & bén trong.
Hoic bao hoa cua hoa cai Sa K& non ciing 1a mot
co quan sinh dudng binh thuong nén dé dang
dugc cam tng va hinh thanh seo hon 14 bau noén.
KET LUAN

BA & ndng do 5 mg/L kich thich manh su gia
tang kich thudc ctia hoa céi Sa K&, dac biét la su
phul to cia phan bao hoa. BA ¢ nong do cao hon
(7,5 mg/L; 10 mg/L va 12 mg/L) déu kich thich
su hinh thanh mé seo ¢ hoa cai Sa Ké non. Tuy
nhién, trén méi truong nudi ciy c6 bd sung BA
10 mg/L cho ti 1¢ tao seo cao nhit. Co diém can
lru ¥ 12 seo dugc hinh thanh tir phan bao hoa cua
hoa cai Sa Ké non.
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Effect of benzyl adenine on the iIn vitro
culture of young female flowers of

Breadfruit
Fosberg)

e Ha Thi Tuyet Suong
e Vo Thi Bach Mai
University of Science, VNU-HCM

ABSTRACT

Breadfruit  (Artocarpus altilis  (Park.)
Fosberg) is a woody tropical tree. In addition to
the nutritious value, breadfruit is also a precious
medicinal source, because every part of it
contains many natural compounds with
biological activity. With the aim of providing a
pharmaceutical source cond food with high yield,
as well as the short harvert time, we examined
the effects of the concentration of benzyl adenine
(BA) on the in vitro culture of young female

(Artocarpus

altilis ~ (Park.)

breadfruit flowers. The results showed that in the
first phase of the culture, the concentration of 5
mg/L BA stimulated an increase in size of each
female flowers, especially in the calyx. The
increasing concentration of 10 mg/L BA
stimulated the formation of callus in the calyx of
each female flowers. Roles of respiration rate
and endogenus hormones were discussed to
understand the physiological changes in the in
vitro culture of young female breadfruit flowers.

Key words: Artocarpus altilis (Park.) Fosberg, benzyl adenine, callus, in vitro culture, breadfruit
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