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NHAN NHANH PROTOCORM VA CHOI HOA HOANG LAN, HO PIEP,
PIA LAN VA NGOC PIEM BANG CONG NGHE BIOREACTOR BAN CHIM NOI

MAI THI PHUONG HOA, BUI THI TUONG THU, TRAN VAN MINH

Vi nhan giong truyén thong [7] trén loai hoa
lan hién dan dén mot van dé ma céc phong thi
nghiém vi nhan giong thuong gap phai d6 la cay
cily mo thuong sinh truéng cham, ton rat nhiéu
chi phi lao dong, mat nhiéu thoi gian dé san
xudt ciy con véi khoi lugng 16n khi dua ra thi
truong v6i gid thanh cay con cao [6]. Hé thong
nhan giong bang phoi vo tinh [4] gidi quyét
dugc rao can néu trén véi cac loi thé: nhan
nhanh dudi dang t€ bao, phoi vo tinh, thé gia
phoi (protocorm like body) 1a nhiing thé biét héa
c6 hé s0 tai sinh cao, ton it chi phi lao dong va
cai thién gia thanh [1]. Ky thuat bioreactor da
duoc nghién ctu va van dung vao vi nhan giong
nhim muc tiéu gidm gid thanh san phim cay
cdy mo [9]. Bioreactor la mot ky thuat nuoi cay
trén doi tugng t€ bao phoi soma nhdm muc tiéu
nhan nhanh bang phuong thic tang nhanh sinh
khoi thé nhan giong [8]. Vat liéu nudi cdy trong
vi nhan giéng bang cong nghé bioreactor nhu t&
bao mo6 seo phoi hoda, t€ bao phoi vo tinh,
protocorm, cum choéi [8]. Va ciing ¢6 nhiéu kiéu
bioreactor dung cho vi nhan giéng nhu
bioreactor sut khi hinh tru (airlift bubble
column-bioreactor), bioreactor suc khi hinh cau
(airlift bubble balloon-bioreactor), bioreactor
cdnh quat (stirred tank-bioreactor), bioreactor
ban chim néi (contemporary bioreactor) [8].
Mabi loai bioreactor c6 tinh nang khac nhau, phu
thuoc vao tinh chat sinh ly cta thuc vat nudi
cdy, nhdm muc tiéu tang sinh kh6i nhanh va
tang cuong kha nang sinh truong [10]. Pa cé
nhiing thanh cong nhat dinh trong viéc ing dung
bioreactor trong nhan nhanh ciy hoa lan [2],
Dendrobium [3], Cymbidium [5]. Bai bao nay
nghién ctru thoi gian nudi cdy ngap cach quang
trong nuoi cdy ban chim néi.

I. PHUOGNG PHAP NGHIEN CUU
1. Nguyén liéu
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Vién Sinh hoc nhiét doi

Giong hoa lan: hoang lan (Dendrobium sp.,
Singapore), ho diép (Phalaenopsis sp. Giant
White, Nhat), dia lan (Cymbidium sp. - dong lai
c¢6 huong thom, Uc), ngoc diém (Rhynchostylis
sp. - hoa rimg Viét Nam, hoa mau do).

2. Phuong phap

Moi truong nuodi cdy do cong ty Duchefa
(Singapore) cung cap: MS (M.0244), Orchimax
(0.0257), Vacine-Went (V.0226), Knudson-C
(K.0215) va Lindemann (L.0216) c6 bd sung
BA (benzyl aminopurin), IBA ([-indolbutyric
acid), NAA (a-napththalenacetic acid), nudc
dira CW (10%).

Diéu kién nuoi cdy: nhiét do phong 28+2°C,
RH = 65%, thoi gian chi€u sang 8 gio/ngay,
cudng do chi€u sang 11,1-33,3 pmol/m?/s.

Bo6 tri thi nghiém: (i). binh tam gidc: duoc
b6 tri 3 1an 1ap lai, mo6i 1an nuoi cdy 3 binh tam
gidc, mdi binh tam gidc nuoi cdy 8-12 mau; (ii).
bioreactor ban chim néi: dugc bo tri 1 1an lap
lai, 1 binh nuoi cdy cho méi lan lap lai, nuoi cay
60-100 mau cho 1 binh nuoi cay (1 lit). S6 liéu
dugc xtr Iy ANOVA bing phan mém MSTATC
(p 0,05).

3. Thiét ké thi nghiém

a. Anh hudng ciia moi truong khodng dén nhan
nhanh protocorm trén agar

Str dung 5 méi truong dinh dudng khodng do
cong ty Duchefa cung cap. Trén moi truong nuodi
cay c6 b6 sung BA (0,5 mg/l) + IBA (0,1 mg/l) +
CW (10%). Mau nuo6i cay la protocorm (3-4
PLB/cum). Chi tiéu theo d6i: s6 protocorm va so
choi hinh thanh. Thoi gian nuoi cay 45 ngay.

b. Anh hudng ciia thoi gian nuoi cdy ngdp cdch
qudng dén nhdn protocorm va phdt trién
choi hoang lan



Str dung moi truong dinh dudng khoang MS
(M.0244). Trén mo6i truong nudi cdy nhan
protocorm ¢6 bé sung BA (0,2 mg/l) + IBA (0,1
mg/l) + nuéc dira (5%); mau nuodi cdy la
protocorm (3-4 PLB/cum). Trén moi trudng nuodi
cdy sinh trudng c6 b sung BA (0,1 mg/l) +
nuéGe dira (10%); mau nuoi cay la choi don 7-10
mm. Chi tiéu theo ddi: s6 protocorm va s6 choi
hinh thanh, chiéu dai 14 (mm). Thoi gian nuoi
cdy 45 ngay.

c. Anh hudng ciia thoi gian nuoi cdy ngdp cdch
quang dén nhdn protocorm va phdt trién
choi ho diép
St dung moi truong dinh dudng khodng

Vacine-Went (V.0226). Trén moi truong nuodi

cdy nhan protocorm c6 bé sung BA (0,1 mg/l) +

NAA (0,1 mg/l) + nuéc dira (10%); mau nudi

cdy la protocorm (3-4 PLB/cum). Trén moi

trudng nuoi cdy sinh trudng c6 bé sung BA (0,1

mg/l) + nudc dira (10%); mau nuodi cdy la choi

don 7-10 mm. Chi tiéu theo doi: s6 protocorm
va s6 choi hinh thanh, chiéu dai 14 (mm). Thoi
gian nuoi cay 45 ngay.

d. Anh hudng ciia thoi gian nudi cdy ngdp cdch
quang dén nhdn protocorm va phdt trién
choi dia lan

St dung moi truong dinh dudng khoang
Orchimax (0.0257). Trén moi truong nuodi cay
nhan protocorm ¢6 bé sung BA (0,5 mg/l) +
IBA (0,1 mg/l) + nuGe dira (10%); mau nuoi cay
la protocorm (3-4 PLB/cum). Trén moi truong
nuoi cdy sinh trudng c6 bé sung BA (0,1 mg/l) +
nudc dira (5%); mau nuoi cay la choéi don 7-10
mm. Chi tiéu theo ddi: s6 protocorm va s6 choi
hinh thanh, chiéu dai 14 (mm). Thoi gian nuoi
cily 45 ngay.

e. Anh hudng ciia thoi gian nudi cdy ngdp cdch
qudng dén nhdn protocorm va phdt trién
chéi ngoc diém

St dung moi truong dinh dudng khodng
Orchimax (0.0257). Trén moi truong nuodi ciy
nhan protocorm c6 bé sung BA (0,5 mg/l) +
NAA (0,1 mg/l) + nuéc dira (10%); mau nudi
cdy la protocorm (3-4 PLB/cum). Trén moi
trudng nuoi cdy sinh trudng c6 bé sung BA (0,1
mg/l) + nudc dira (10%); mau nuoéi cdy 1a choi
don 7-10 mm. Chi tiéu theo ddi: s6 protocorm

va sO choéi hinh thanh, chiéu dai 14 (mm). Thoi
gian nuoi cay 45 ngay.

f. Anh huéng ciia PPM dén qud trinh chong
nhiém (hoang lan)

St dung moi trudng MS (M.0244), c6 bd
sung BA (0,1 mg/l) + IBA (0,1 mg/l) + CW
(10%). Mau nuoi cay la cum choi hoang lan nho
(3-4 choi/cum, chiéu cao cum choéi 5-10 mm).
Nuoi cdy 60-100 mau/binh BCN. Chi tiéu theo
doi: ty 1& nhiém, ty 1¢ mau chét, s6 chdi va chiéu
cao cum cho6i. Thoi gian nuoi cdy 30 ngay.

IL. KET QUA VA THAO LUAN

1. Anh huéng cia moi truong dinh dudng
khoiang trong nhan nhanh protocorm
trén moi truong agar

Két qua nghién ctu (bang 1) cho thdy, moi
truong khoang thich hgp cho nhan protocorm
hoang lan 1a MS (M.0244), ho diép 1a Vacine-
Went (V.0226), dia lan 1a Orchimax (0.0257)
va ngoc diém 1a Lindemann (L.0216). Trén moi
truong nuodi cdy nhan protocorm ho diép va dia
lan cho s& luong protocorm tang (6,8 va 8,2
PLB/cum) va s6 choi tidi sinh (2,6 va 2.4
choi/cum). Ngugc lai, hoang lan va ngoc diém
¢6 khuynh huéng di vao téi sinh choi (2,6 va 2,4
choi/cum).

2. Anh huéng cha thoi gian nuéi cdy ngap
cach quang dén nhan protocorm va phat
trién choi hoang lan

Két qua nghién ciu cho thiy (bang 2),
nhip diéu ndéi 4 gid va ngap chim 1 phiit
thich hop cho nuo6i cdy nhan protocorm va
tai sinh choi. So véi d6i ching, kha nang phat
sinh protocorm trén moi trudng agar tét hon
nuoi cdy ban chim néi (2,4 PLB/cum so véi 1,8
nuoi cdy ban chim néi) va nguoc lai kha ning
tdi sinh chéi nuodi cdy trong bdn chim néi tot
hon so véi nuoi cdy trén agar (6,6 choi tdi sinh
so vGi 4,6 nuoi cdly trén agar). Chdi don sinh
truong manh trong moi trudong nudi cdy ban
chim néi dat chiéu dai 14 45 mm so v6i 40 mm
nuoi cdy trén agar. Hoa hoang lan thich hop cho
nhan choi (6,6 chdi/mau) va sinh truéng nhanh
(chiéu dai 14 45 mm) trong Dbioreactor
ban chim néi.

83



Bdng 1

Anh huéng ctia moi truong dinh dudng khoang
dén nhan nhanh protocorm trén moi truong agar

Moi truong M s6 Hoang lan Ho diép bia lan Ngoc diém
khodng PLB Choi PLB Choi PLB Choi PLB Choi
MS M.0244 | 2,2a 5,6a 5,6b | 22b | 7,2b 1,8b 1,8b 2,2a
Vacine-Went | V.0226 1,2¢ 2,4d 6,8a 2,6a 6,4b 2,2a 2,2a 1,8b
Orchimax 0.0257 | 1,6b 4,8b 4,8b 26a | 82a | 24a 2,0a 2,1b
Knudson-C K.0215 | 1,2¢ 2,2d 3,2¢c 1,8b | 6,8b 2,0b 1,8b 2,0b
Lindemann L.0216 1,4b 3,4c 6,2a 2,6a 6,6b 1,8b 2,4a 2,4a
Bdng 2
Anh huéng ca thoi gian nuoi ciy ngap cach quang
dén nhan protocorm va phat trién choi hoang lan
Nhip diéu Protocorm Chéi don
NGi (2id) Chim (phtt) PLB S6 choi Chiéu dai 14 (mm)

1 1 1,0c 4,2¢c 22¢

1 2 0,8c 4,0c 20c

2 1 1,2¢ 4,6¢ 24c¢

2 2 1,0 4,4c 22¢

3 1 1,6b 5,8b 36a

3 2 1,4b 5,6b 34a

4 1 1,8b 6,6a 45a

4 2 1,4b 6,2a 42a

5 1 1,4b 5,2b 38a

5 2 1,2¢ 4,8c 36a

6 1 0,8c 4,0c 28¢

6 2 0,6¢ 3,6d 24c¢

Dai chiing (agar) 2.4a 4.6¢ 40a

3. Anh huéng cta thoi gian nuéi cdy ngap
cach quang dén nhan protocorm va phat
trién choi hoa lan ho diép

Két qua nghién ctu cho thay (bang 3), nhip
diéu néi 4 gid va ngap chim 1 phiit thich hop
cho nuo6i cdy nhan protocorm va tii sinh choi.
So véi d6i chitng, kha nang phét sinh protocorm
trén moi truong agar t6t hon nuoi cdy ban chim
néi (5,8 PLB/cum so véi 5,6 nuoi cdy ban chim
ndi) va nguge lai kha nang tdi sinh chéi nuoi cay
trong ban chim néi t6t hon so v6i nuoi cdy trén
agar (2,8 chdi tdi sinh so véi 2,2 nuoi cdy trén
agar). Choi don sinh truéng manh trong moi
trudng nuodi cdy ban chim ndi dat chiéu dai 14
38 mm so v6i 32 mm nudi cdy trén agar. Hoa
lan hé diép to ra thich hgp cho nhan PLB (5,8
choéi/cum) va nhan chéi (2,8 chdi/cum)va sinh
truong nhanh (chiéu dai 14 38 mm) trong
bioreactor ban chim ndi.
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4. Anh huéng cha thoi gian nuéi cdy ngap
cach quang dén nhan protocorm va phat
trién choi hoa dia lan

Két qua nghién ctu cho thay (bang 4), nhip
diéu néi 4 gid va ngap chim 1 phit thich hop
cho nuo6i cdy nhan protocorm va tdi sinh choi.
So véi d6i chitng, kha nang phat sinh protocorm
trén moi truong agar tot hon nuoi cdy ban chim
néi (7,2 PLB/cum so véi 6,8 nuoi cdy ban chim
ndi) va ngugc lai kha nang tdi sinh chéi nuoi cay
trong ban chim ndi t6t hon so v6i nuodi cdy trén
agar (3,2 chdi tai sinh so v6i 2,6 nuoi cdy trén
agar). Choi don sinh truéng manh trong moi
trudng nuodi cdy ban chim ndi dat chiéu dai 14
48 mm so v6i 42 mm nuoi cdy trén agar. Hoa
dia lan t6 ra thich hop cho nhan PLB (6,8
choéi/cum) va nhan chéi (3,2 chdi/cum)va sinh
truong nhanh (chiéu dai 14 48 mm) trong
bioreactor ban chim ndi.



Bdng 3

Anh huéng cia thoi gian nuoi cdy ngap cach quang
dén nhan protocorm va phat trién choi hé diép

Nhip diéu Protocorm Choi don
Néi (gio) Chim (phut) PLB S6 choi chiéu dai 14 (mm)

1 1 4,0b 1,6b 20c

1 2 3,8¢c 1,0c 18¢
2 1 4,6b 1,8b 24b
2 2 4,2b 1,4b 20b

3 1 5,2a 2,4a 30a

3 2 4,8b 2,0b 26b
4 1 5,6a 2,8a 38a
4 2 5,2a 2.4a 32a
5 1 5,4a 2,6a 32a
5 2 4,6b 2,2a 28b

6 1 4,2b 1,8b 26b

6 2 2,8d 1,4b 22b
Doi chiing (agar) 5,8a 2.2a 32a

Bdng 4
Anh huéng cia thoi gian nuéi cdy ngap cich quang
dén nhan protocorm va phat trién choi dia lan
Nhip diéu Protocorm Choi don
N6i (gi0) Chim (pht) PLB S& choi Chiéu dai 14 (mm)

1 1 3,2d 1,8b 32b

1 2 2,8¢e 1,2¢ 28¢
2 1 4,8¢c 2,2b 36b
2 2 4,2¢ 1,8¢ 32b
3 1 5,2b 2,8a 40a
3 2 4,6¢ 2,6a 36b
4 1 6,82 3,2a 48a
4 2 6,2a 2,8a 42a
5 1 5,6b 2,6a 42a
5 2 5,0b 2,2b 38b
6 1 4.4c 2,2b 38b
6 2 3,8d 2,0b 34b
Dai chiing (agar) 7,2a 2.6a 42a

5. Anh huéng cha thoi gian nuéi cdy ngap
cach quang dén nhan protocorm va phat
trién choi hoa lan ngoc diém

Két qua nghién ctu cho thay (bang 5), nhip
diéu néi 4 gid va ngap chim 1 phit thich hop
cho nuo6i cdy nhan protocorm va tii sinh choi.
So véi d6i chitng, kha nang phét sinh protocorm
trén moi truong agar tot hon nuoi cdy ban chim
ndi (2,2 PLB/cum so véi 2,0 nuoi cdy ban chim

n6i) va ngugc lai kha nang tdi sinh chdi nuoi cdy
trong ban chim ndi t6t hon so v6i nuodi cdy trén
agar (2,6 choi tdi sinh so v6i 2,2 nuoi cdy trén
agar). Choi don sinh truéng manh trong moi
trudng nuodi cdy ban chim ndi dat chiéu dai 14 24
mm so vGi 20 mm nuo6i cay trén agar. Hoa lan
ngoc diém t6 ra thich hop cho nhan PLB (2,2
choi/cum) va nhan choi (2,6 choi/cum) va sinh
truong nhanh (chiéu dai 14 24 mm) trong
bioreactor ban chim ndi.
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Bdng 5

Anh huong cua thoi gian nuoi cdy ngap cach quang
dén nhan protocorm va phat trién choi ngoc diém

Nhip diéu Protocorm Chéi don
NGi (2id) Chim (phdt) PLB SG choi Chiéu dai 14 (mm)

1 1 1,4b 1,6b 15b

1 2 1,0c 1,4b 14b
2 1 1,4b 1,8b 16b
2 2 1,2c 1,6b 16b
3 1 1,8a 2,2a 18b
3 2 1,6b 2,0c 16b
4 1 2,2a 2,6a 24a
4 2 1,8a 2,2a 20a
5 1 1,8a 2,4a 20a
5 2 1,4b 2,0b 18b
6 1 1,6b 1,8b 16b
6 2 1,0c 1,6¢c 14b

Doi ching (agar) 2,0a 2,2a 20a

Bdng 6
Anh huéng cia PPM dén qua trinh chong nhiém (hoang lan)
PPM (0/00) Ty 1¢& nhiém (%) Ty 1é chét (%) S6 choi Chiéu cao choi (mm)

0 18 25¢ 6,8a 36a
1 8 18¢ 6,4a 34a
2 0 00 6,2a 38a
3 0 14c 5,8b 32a
4 0 36b 5,6b 28b
5 0 42a 4,2c 26b

6. Anh huéng cia PPM dén qua trinh chong
nhiém (hoang lan)

PPM Ia chat chéng nhiém ndm va khudn
duoc stir dung phé bién trong nuoi cay 16ng (trén
mdy lac hay trong bioreactor). Két qua nghién
ctu trén quy mo nhé cho thdy, PPM & nong do
0-1%o c6 ty 1& nhiém trong nuodi cdy cao (25 -
18%), s6 cho6i phat sinh nhiéu (6,8 - 6,4
choéi/cum) va sinh truéng choéi (36 - 34 mm).
Nong do str dung 3 - 4 - 5%o anh hudng dén ty 1é
chét cao (14 - 36 - 42%), kha nang phat sinh
choi (5,8 - 5,6 - 4,2 chéi/cum) va chiéu cao choi
(32 - 28 - 26mm). Nong do thich hgp cho chong
nhiém 1a 2% PPM, khong anh hudng dén su
chét choi, s6 choi phat sinh cao (6,2 chodi/cum)
va choi sinh trudng t6t (chiéu dai 14 38 mm).

L. KET LUAN

Moi truong khodng thich hop cho nhan
protocorm hoang lan 1a MS (M.0244), ho diép 1a
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Vacine-Went (V.0226), dia lan 1a Orchimax
(0.0257) va ngoc diém Ia Lindemann (L.0216).
Trén moi trudng nudi cdy nhan protocorm hod
diép va dia lan cho s6 lugng protocorm tang (6,8
va 8,2 PLB/cum) va s6 choi téi sinh (2,6 va 2,4
choi/cum). Nguoc lai, hoang lan va ngoc diém
¢6 khuynh huéng di vao téi sinh choi (2,6 va 2,4
choi/cum).

Nhip diéu néi 4 gid va ngap chim 1 phit
thich hgp cho nuoi cay nhan protocorm, tai sinh
ch6i va sinh trudng choi trong bioreactor ban
chim néi. Hoa hoang lan to ra thich hop cho
nhan choi (6,6 chdi/mau) va sinh truéng nhanh
(chiéu dai 14 45 mm). Hoa lan ho diép to ra
thich hop cho nhan PLB (5,8 chéi/cum) va nhan
choéi (2,8 choi/cum)va sinh trudng nhanh (chiéu
dai 1a 38 mm). Hoa dia lan to ra thich hgp cho
nhan PLB (6,8 choéi/cum) va nhan chéi (3,2
chéi/cum)va sinh truéng nhanh (chiéu dai 14
48 mm). Hoa lan ngoc diém to ra thich hop cho



nhan PLB (2,2 chéi/cum) va nhan choi
(2,6 choi/cum) va sinh truéng nhanh (chiéu dai
14 24 mm).

Nong do thich hop cho chong nhiém 1a 2%o
PPM, khong anh hudng dén su chét choi, s
choéi phat sinh cao (6,2 chdi/cum) va choéi sinh
truong tot (chiéu dai 14 38 mm).

ba nghién cttu nhan nhanh hoa hoang lan,
hoa lan h6 diép, hoa dia lan va hoa lan ngoc
diém béng k§ thuat nuoi cdy trong bioreactor
ban chim néi.

Loi cam on: Chan thanh cam on Van phong
Cac chuong trinh trong diém cdp nha nudc va
Chuong trinh Cong nghé sinh hoc KC04 da cap
kinh phi thuc hién dé tai KC04.15/06-10
“Nghién ctru ting dung cong nghé 16p mong t&€
bao, cong nghé¢ phoi vo tinh va bioreactor phuc
vu nhan nhanh mot s6 giong cay trong ¢ gia tri
6 quy mo cong nghiép”.
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INDUSTRIAL PROPAGATION OF DENDROBIUM SP.,
PHALAENOPSIS SP., CYMBIDIUM SP. AND RHYNCHOSTYLIS SP.
BY IMMERSION BIOREACTOR TECHNIQUE

MAI THI PHUONG HOA, BUI THI TUONG THU, TRAN VAN MINH

SUMMARY

Protocorm like bodies (PLB) were used as planting materials. The basic favored agar-medium for PLB
micropropagation plantlet growth to Dendrobium sp. was MS (M.0244), same as Vacine-Went (V.0226) to
Phalaenopsis sp., Orchimax (0.0257) to Cymbidium sp. and Lindemann (L.0216) to Rhynchostylis sp. On the
media for micropropagation of phalaenopsis and cymbidium enhance protocorm initiation (6.8 and 8.2
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PLB/chuster) and shoot regeneration (2.6 and 2.4 shoots/cluster). In reverse, Dendrobium sp. and
Rhynchostylis sp. were forwarded to shoot regeneration (2.6 and 2.4 shoots/cluster).

The rhythm for immersion bioreactor cultures was sinking and floating in 1 minute/4 hours to proliferate,
regenerate and grow of PLB and plantlets. Dendrobium sp. was favored to micropropagation of shoots (6.6
shoots/cluster) and plant growth (45 mm length of leaves). Phalaenopsis sp. was favored for micropropagation
of protocorm (5.8 PLB/cluster), shoots (2.8 shoots/cluster) and plant growth (38 mm length of leaves). The
same as to Cymbidium sp. and Rhynchostylis sp. in micropropagation of protocorm (6.8 and 2.2 PLB/cluster),
shoots (3.2 and 2.6 shoots/cluster) and plant growth (48 and 24 mm length of leaves).

It’s supplemented with 2%o0 PPM to media culture to limit the PLB and shoots decayed by infected of
microbes, enhanced shoots initiation (6.2 shoots/cluster) and favored to plant growth (38 mm length of
leaves).

Micropropagation of Dendrobium sp., Phalaenopsis sp., Cymbidium sp. and Rhynchostylis sp., by
immersion bioreactor technique was established up.

Ngay nhdn bai: 2-8-2010
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