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THIET KE VA NGHIEN CUU HE THONG BIOREACTOR
NGAM CHIM PINH KY CHO CAY DUA CAYENNE
Nguyén Bang Phi
Truong Pai hoc Thu Dau Mot

TOM TAT

Dita la cdy dan qud nhiét déi, 1a mét trong ba loai cdy dn quad dwoc quan tam hdng dau
Cia nuéc ta (chudi, dira, cam/quyt) ding dé an tieoi, dac biét ¢d thé ché bién xuat khau. Pé
ta0 ra céac giéng cay dira c6 chdt liong va thoi gian thu hogch dong nhat, can phdi tién
hanh nhan giong diza bang phwong phap nudéi cdy mod. Tuy nhién, cdc phwong phdp nudi
Cdy mé trén méi truong thach truyen thong cho hiéu qud nang sudt khdng cao. Do Vay, viéc
ap dung hé thong bioreactor dé ting nding sudt, giam chi phi nhan céng 1a véin dé rat can
thiét. Hién nay c6 rat nhiéu hé thong bioreactor, trong dé bioreactor ngdam chim dinh ky
cho két qua tét trén doi nrong cay dira cayenne. Két qua cho thdy thé tich dung dich dinh
dwong 1.5L tot hon 1L. Thoi gian ngdm 10 phiit, dinh ky 2h mét lan cho két qud tét nhat.

Tar khoéa: cay dia
1. MO PAU

Dira 1a cdy an qua rat phd bién ¢ khu vuc chau A ciing nhu & chau Au. Cing véi viée
dung 1am thirc an 6 gia tri dinh dudng va tac dung tét trén sire khoe, dira con dugc chiét xuat
enzyme bromelin ng dung trong cac linh vuc thudc da, 1am film. Nam 1998, kim ngach XUt
khau dira cia My dat 3,4 ty USD va xu hudng ngay cang ting. Theo thong ké ndm 2001 san
luong dtra ctia thé gidi dat 13.739.000 tin, phan bd theo cac chau luc va khu vyc: chau Phi
2.229.000 tan, Biac My 1.512.000 tan, Nam My 2.556.000 tan, chau A 7.275.000 tan va chau
Dai Duong 164.000 tan. Cac nudc c6 san luong dira cao nhu Thai Lan 2.300 tan, Philipin
1.572 tan, Brazil 1.442 tan, Trung Qudc 1.284 tin, Nigeria 881 tin. O Viét Nam, tinh dén
nam 2000 dién tich tréng dtra ctia mién Béc 14 9.675 ha chiém 26,48% dién tich tréng dira ca
nudc, chu yéu ¢ ving Pong Bic va dong bang song Hong va dién tich gieo trong ctia mién
Nam 14 26.866 ha chiém 73,52% dién tich trong dtra ca nudc, chi yéu tap trung & ving dong
bang song Ctru Long. Céc tinh c¢6 dién tich gieo trong dira kha 16n 1a Kién Giang (9.200 ha),
Tién Giang (7.803 ha), Bac Liéu (3.625ha), Can Tho (1.338 ha), Long An (661 ha), Quéang
Nam (2.320 ha), Binh Dinh (500 ha), Thanh Hoa (2.900 ha), Ninh Binh (1.572 ha), Ngh¢ An
(600 ha), Bic Giang (657 ha).

Vi¢e tan dung lai chdi con cua cay dua tir cdy me khong mang lai hi¢u qué kinh té do
nhirng ciy nay thudng cho qua nhé dan trong cac mua vu sau. Viée cung Gmg du gidng dira
dat chat luong va sach bénh 14 van dé cap thiét. Nhan gidng vo tinh invitro co thé dap tmg
dugc nhitng yéu ciu vé chit luong dong déu voi sb luong 16n. Tuy nhién viée nhan choi
dira bang phuong phap nudi cdy mo vi nhan gidng ton nhiéu chi phi vé lao dong, phai ciy
timg chai mot trong diéu kién vo tring nghiém ngit, va phai cdy chuyén sau khoang 4-6
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tuan do can kiét moi truong dinh dudng. Viée san xuét gibng & quy mo céng nghiép kho co
thé thuc hién mot cach tu dong héa dugce. Tur nhitng thyc trang do, nam 1981 Takayama lan
dau tién Gmg dung bioreactor dé nhan giéng véi sé luong 16n trén d6i trong ciy Begonia.
Qua qué trinh phét trién, nhidu kiéu bioreactor khac nhau ra doi nhu: bioreactor syc khi,
bioreactor khudy, bioreactor ngdm chim dinh ky... Trong do, bioreactor ngdm chim dinh ky
trong moi trudng long dem lai hidu qua cao hon phuwong phap nhan giéng thong thuong trén
moi truong thach va phuong phap nuéi cdy trong dich 16ng c6 khudy va suc khi lién tuc.

Bioreactor ngdm chim dinh ky bao gom 2 binh théng nhau, mét binh chtta méi truong
dinh dudng va mét binh chira mau cay invitro. Mau cy s& dugc ngadm chim trong khoang
thoi gian nhat dinh va méi trudng duoc chuyén sang binh méi truong, nham tao sy thoang
khi cho cay. Trén mai trudng thach nudi cdy md truyén thdng lam trong chai, cay con c6 su
thoang khi tét, tuy nhién ty ¢ tiép xdc voi chat dinh dudng bi han ché, chi ¢ phan ré. Trén
moi truong bioreactor 1ong xuc khi, cay con tiép xic vai chat dinh dudng nhiéu nhat, tuy
nhién khi tiép xtic dinh dudng long trong thoi gian dai 1am cho cay invitro c6 hién twong thay
tinh thé (Smith va Spoomer 1995, Aitcken-Christie va cs, 1995). Do vay, phuong phap ngim
chim dinh ky giai quyét dugc cac van dé trén. Ty Ié ra choi ¢ bioreactor ngdm dinh ky cho két
qua tét hon 300% so vai bioreactor ngadm chim xuc khi va 400% so vai nudi cay mo trén moi
truong thach truyén théng (C.G. Borroto va cs, 1998). Thoi gian ngam chim dinh ky théng
thudng 4-6 tuan 1a tét nhat, do chat dinh dudng can kiét (Maene and Debergh, 1985).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thiét ké hé thong bioreactor ngam chim dinh ky
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Hinh 1. So d6 ldp rép hé thdng bioreactor ngam chim dinh ky (Dwong Tan Nhyt va cs, 2005)
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Hé thong duoc thiét ké gom 2 binh thong nhau, mdi trudng dinh dudng duoc di chuyén
qua lai mot cach tu dong. Toan bo hé thdng phai dam bao vé tring. Viéc van chuyén chat
dinh dudng qua lai giita 2 binh dugc thuc hién nhd sy thay doi ap suat mot cach tuy dong
nho hé théng diéu khién timer trén bom khi nén.
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Hinh 2. Hé théng timer diéu khién bom khi nén (Nguyén Bang Phi, 2006)

* Thi nghiém 1: Khao st hi¢u qua
nhan chdi dira bang bioreactor suc khi.

Thi nghiém la: Anh huéng cua thé
tich moi truong dén kha niang nhan chdi
dira bang bioreator suc khi lién tuc

Bdng 1. B¢ tri nghiém thirc
cua thi nghiém la

Nghiém thirc Thé tich mai trwong (lit)
1 1
2 1,5

Thi nghiém 1b: Anh huéng cua thé
tich moi truong dén kha nang nhan choi
dira bang bioreactor suc khi gian doan
(10phat/Lchu k)

Bdng 2. B¢ tri nghiém thizc cia thi nghiém 1b

Nghiém thirc Thé tich mai trwong (Iit)
1 1
2 1,5

* Thi nghiém 2: Khao sat thoi gian
ngdm chim dinh ky thich hgp cho viéc
nhan chdi cay dua.
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Bdang 3. Bo tri nghi¢m thurc
cua thi nghiém 2

Nghiém thiec The&i gian ngam chim (phat/gio)
1 10 phat/1gi&
2 10 phat/2gio

3. KET QUA VA THAO LUAN

3.1. Thi nghiém 1a: Anh huéng cua
thé tich méi truong dén kha nang nhan chdi
dua bang bioreator suc khi lién tyc.

Két qua nhan duoc cho thdy vai cing
mot mau cdy dira nhu nhau khi xur Iy voi
thé tich khac nhau cho két qua ting choi
trung binh khac nhau. Khi phan tich trén
théng ké& cho thdy c6 su khéac biét co y
nghia giita 2 phuong phap. Mau choi dira
trong binh thé tich 1,5 lit ¢6 s6 choi ting
hon so véi thé tich 1 lit. Giai thich diéu nay
la do trong thé tich 1,5 lit lugng chat dinh
dudng can thiét cho viéc nhan chdi nhiéu
hon so véi thé tich 1 lit.
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Bdang 4. Cac chi tiéu theo ddi cua thi nghiém la

Nghiém thirc MT léng suc khi lién tuc 1L MT léng suc khi lién tuc 1,5L
Trong lwgng twoi trung binh(g) 3,12 3,75
Trong lwgng kho trung binh(g) 0,3 0,35
Hé s nhan chdi 12,5 13,5
Chiéu cao chéi(cm) 2,15 2,32

Déc diém hinh thai

L& bi den, cirng, don tich nhiéu nwéc,

khong c6 hién twong thay tinh thé

L& bi den, cirng, don tich nhiéu nuwéc,

khong c6 hién twong thay tinh thé

Bdng 5. Anh hwéng cia yéu té thé tich dén hé sé nhan choi cua cay diza Cayenne trong binh

bioreactor suc khi lién tuc

Nghiém thirc Hé s6 nhan chéi
SUC LIEN TUC THE TiCH 1L 10,97°
SUC LIEN TUC THE TiCH 1,5L 14,10°

3.2. Thi nghiém 1b: Anh huong cua thé tich méi trudng dén kha nang nhan chdi dia
bang bioreactor suc khi gian doan (10phut/1chu ky)

Trong phuong phap suc khi gian doan lugng oxy cung cap cho mau cay dira khong du.
Do vay, binh 1,5L ¢6 thé tich 16n hon nén lugng oxy trung binh cung cdp cho mau dua
khong bang lugng oxy trung binh cung cap cho binh 1L. Két qua Ia mau cdy dua khong thé
phét trién ciing nhu st dung chat dinh dudng mot cach hiéu qua.

Oxygen chi hoa tan mot phén trong nu6c (0,25 mmol I-1 ¢ 25°C, 1 atm, oxygen chiém
21% thé tich khong khl) nén dé dap urng nhu cau oxygen cho sy phat trién cua mo thyc vat,
mét lwong 16n oxygen can dugc khuéch tan vao moi truong nudi cay.

Bdng 6. Két qua nhan choi trong bioreactor suc khi gidn doan véi thé tich 11it va 1.5 lit

Nghiém thirc Hé s6 nhan chéi
SUC KHi GIAN BOAN 1L 11,13°
SUC KHi GIAN DOAN 1,5L 7,24°

3.3. Thi nghiém 2: Anh huong cua thoi gian ngdm chim dinh ky dén kha ning nhan

chéi dira bang TIB

Bdng 7. Két qud cac chi tiéu theo di cua thi nghiém 2

Nghiém thiec MT Iéng ngam chim dinh ky 10'/1h MT Iéng ngam chim dinh ky 10'/2h
Trong lwgng twoi trung binh(g) 2,07 4,73

Trong lwong kho trung binh(g) 0,15 0,287

Hé sb nhan chéi 14,83 21,25

Chiéu cao chdi (cm) 2,27 2,76

Dac diém hinh thai

Cay con phaét trién tét, la xanh

,mém,khéng tich nwéc, khéng co

hién twong thay tinh thé

Cay con phaét trién tét, la xanh

,mém,khéng tich nwéc, khéng co

hién twong thay tinh thé
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Choi dira sau 4 ngay nudi Choi diza sau 4 tuan nudi
Hinh 3. Chéi dira sau 4 tuan nudi cdy trong binh TIB 10°/2h
Bdng 8. Anh hweng cua yéu to thoi gian ngdam chim dén hé s6 nhan chéi cia cay dira Cayenne
trong binh bioreactor TIB

Nghiém thirc Hé s6 nhan chéi
TIB 10"/1H 14,78°
TIB 10°/2H 21.32°

Hiéu qua nhan chdi ¢ 2 nghiém thic 1a khac nhau. Hé sé nhan chdi trung binh caa
nghiém thirc 10°/2h (10 phat trong chu ky 1h) c6 két qua vuot troi so véi nghiém thiac
10°/1h. Két qua trén ciing 1a mot diéu hop ly. Vi cdy dta vén 12 loai thyc vat thich hop voi
diéu kién khd rao thoang khi. Do vay khi ngam chim véi tan s6 10°/1h 1am cho cay dira
phét trién khdng tét, hiéu qua nhan chdi khdng cao. Thi nghiém cho thiy cay dira thich hop
Vi didu kién ngdm chim 10phat/2gio hon so véi 10phat/1h.

HE SO NHAN CHOI

e SKLT 1L: suc khi lién tuc 1lit

o SKGD IL: suc khi gian dogn 1 lit

e SKLT 1,5L: suc khi lién tuc 1,5 lit

o SKGD 1,5L: suc khi gian doan
1,5 lit

o TIB 10°/1h: ngdm chim dinh ky
10 phat/1 gio

o TIB 10°/2h: ngdm chim dinh ky
10 phat/2 gio

SKLT 1L SKGB  SKLT SKGb TIB TIB
1L 15L 1,5L 10/1h  10/2h

Hinh 4. Biéu do so sanh hé sé nhan chei giira cac kiéu bioreactor
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Biéu d6 trén cho thiy phuong phap nuéi ciy ngam chim dinh ky (TIB) cho hiéu qua
nhan chdi cao hon hin so véi phuong phap nudi cdy suc khi. Dic biét, tin sé ngdm chim
dinh ky 10°/2h cho hiéu qua cao nhat.

4. KET LUAN

Bioreactor sau khi thiét ké di hoat dong tét. Hinh thic nudi cdy cdy dwa bang
bioreactor suc khi la khéng pht hop cho su phat trién cua cdy dira. Thé tich méi truong
1,5L cho két qua kha quan hon so véi thé tich 1L khi nudi cay bang bioreactor suc khi lién
tuc. Bioreactor suc khi lién tuc giGp cho cay dira phat trién tét hon so véi bioreactor suc khi
gian doan. Bioreactor ngdm chim dinh ky 1a loai bioreactor pht hop cho su phat trién cua
cay dra.Thoi gian ngdm chim dinh ky 10 phat/2h 1a thich hop hon cho cay dira. Cay con &
bioreactor ngdm chim dinh ky c6 hinh thai dep (I& xanh non, khdong bi den) hon so véi
bioreactor suc khi.

DESIGN AND RESEARCH THE BIOREACTOR IMMERSION SYSTEM
FOR CAYENNE PINEAPPLE
Nguyen Bang Phi
ABSTRACT

Pineapple is a tropical fruit tree, the one of three important fruits in Vietnam (within
banana, pineapple and citrus) for dosmetic demand, particullarly for export demand. For
producing pineapples which will be having quality and harvesting time identically, we must
using micropropagation by tissue culture method. However, conventional tissue culture on
agar medium in the bottle, which is costly and low productivity. Therefore, the application
of bioreactor system to increase productivity, reduce labor costs is essential problem. Now,
many bioreactor system are applied for micropropagation, in which temporary immersion
bioreactor (TIB) is most suitable for Cayennepineapple. The results showed that the volume
of nutrient solution 1.5 litter is better than 1 litter and time to soak for 10 minutes,
periodically 2 hour per once for the best resul.
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