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TOM TAT

Trong san xuét phan bon sinh hoc, chét mang va chat nén c6 vai trd rét quan trong trong viéc duy tri hidu luc

ctia vi sinh vat dugc bd sung vao trong ché phém phan bén sinh hoc. Nghién ctru nay dugce thuc hién voi myc tiéu
nhim chon ra loai vat lidu lam chdt mang va chét nén ciing nhu 4m do phu hop dé duy tri mit do cia ba dong vi
khuin phan 14p chiu min va co chirc ning kich thich sinh truong cdy trong nhu vi khudn c¢b dinh dam Bacillus
aquimaris KG6-3 (KG6-1), vi khuan hoa tan lan Burkholderia sp. BL1-10 (BL1-10) va vi khuin tong hop
hormone thyc vét Indole-3-Acetic Acid (IAA) Bacillus megaterium ST2-9 (ST2-9), ddng thoi, so sanh higu qua

ctia hai phuong phap 3 dong vi khuén vao chat nén: (1) dang ty do va (2) dang cé dinh trong chat mang. Céc thi
nghiém duoc thuc hién trong diéu kién phong thi nghiém. Ba ca phé va xi than t6 ong ding lam chat mang. Bén
canh do, cam gao, vo chudi, rudt chudi, mun dira va dudng vang phdi 'hop vé6i nhau dung lam chat nén cho ché
phém vi sinh. Két qua thi nghiém cho thiy mat do ciia hai dong vi khudn ST2-9 va KG6-3 trong tong s ba dong
vi khuén thir nghiém dat cao nhét ¢ trong chit mang xi than t6 ong sau 16 gi¢ thi nghiém va hon hop mat d6 ba
dong vi khuan & trong 3 chit mang thir nghiém khong khéc biét ¥ nghia thong ké. Ngoai ra, mat d6 vi khuén cua
c4 ba dong thir nghiém riéng 1é va hdn hop dat cao nhit & 4m d6 50% cua chit nén cam gao. Mat d6 ctia hdn hop
3 dong vi khudn cao nhét va dugc duy tri trong 18 tuén ton trit & hdn hop chit nén gdm cam gao + dudng ving
theo ti 1& (15:1) va khi két hop voi phuong phap bd sung vi khuén bang xi than gitp mét do cao hon so v6i
phuong phap bd sung ¢ dang té bao tur do. Vi vay, co thé két luan ring xi than t6 ong la chat mang tot nhit giup bd
sung 3 dong vi khuén thir nghlem va hdn hop gdm cam gao va duorng vang (15:1) ¢ 4m do 50% va két hop
phuong phép bd sung vi khuin bing chit mang l1a cong thirc chét nén tét nhit ding san xuét ché phdm vi sinh

chira 3 dong vi khuan thir nghiém gitip gia ting va duy tri mat do vi khudn trong thoi gian bao quan.

Tir khéa: Bacillus aquimaris, Burkholderia sp, cdm gao, mdt d¢ vi khudn va xi than té ong

GIOI THIEU

Phan boén sinh hoc c6 kha nang giup chuyen hoa
dinh dudng thiét yéu va quan trong cho cdy trong tu
dang khong hiru dung sang dang hiru dung cho cay
trong thong qua cac tién trinh sinh hoc (Vessey,
2003). Mot vai vi khuén ¢ kha nang c¢b dinh dam tir
khi quyén, c6 kha ning hoa tan lan va tiét ra
hormone thuc vat IAA nhu Bacillus sp. va
Burkholderia sp 1 nhiing vi khuan hao khi, di dudng
va séng ¢ nhiéu méi truong khac nhau nhu dét, nude va
tram tich (Palleroni, 1984). Cé nhidu nghién ctru
chimg minh cho thdy viéc bd sung vi khuin nhém
Bacillus sp. va Burkholderia sp. giup gia tdng ning

sudt cho cdy trong do chung c6 kha ning lam gia
tang kha nang ¢ dinh dam trong dat (Joseph et al.,
2007) va do chung tiét ra hormone kich thich sinh
truong cdy trong nhu gibberellin, auxin va cytokinin.
Ngoai ra, nhém vi khuan nhém Bacillus sp. va
Burkholderia sp nay con thé hién kha ning hoa tan
lan (Canbolat ef al., 2006; Jiang et al., 2008).

C6 rat nhiéu vat liéu hiru co ¢6 tiém nang ding
lam chat mang dé bd sung vi khudn vao trong dat
gitp gia ting kha nang sdng sot va gia ting hidu luc
hoat tinh sinh hoc ciia chiing bang cich bao vé vi
khuén tir cac diéu kién bét loi va stress cuia nhan tb
hiru sinh va phi sinh (Van Veen et al., 1997). Chét
mang phu hgp va bén vimg phai ré tién, d& sir dung,
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¢6 kha ning phbi tron, dong goéi va dé tim. Ciing nhur
vdy, chit mang phai cho phép su trao ddi khi d&
dang, dac biét 1a khi oxy va c6 ham lugng chét hiru
co cao va ¢ kha ning gitr nuée tot (Ben Rebah et
al., 2002). Theo Somasegaran va Hoben (1985) mot
vét liéu cht mang t6t ban than no khong dugc chira
doc chit gay hai cho vi khudn va cdy trong. Thém
vao do, Ferreira va Castro (2005) két luan rang chat
mang nén c6 pH ¢ mirc gin trung tinh hodc c6 kha
ning san sang cho viéc hi¢u chinh pH, phai dé tim,
v6i gid ré va c6 kha nang tiét trung. Nhimg dac tinh
nay chi dic trung cho cac chit mang tlem nang ly
tudng, trong khi do6 viéc chon lya cu01 cung chét
mang phai dua vao kha ning phat trién cta vi sinh
vat khi dugc bd sung vao chat mang, kha ning séng
sot cta ching trong qua trinh ton trir, phwong phap
bd sung, thiét bi dung dé bd sung va chi phi vira
phai. Trong s cac vat liéu hitu co ding lam chét
mang ¢6 hiéu qua cao trong bd sung vi sinh vat vao
trong moi trudng dét, than bun dugc cho 1a vat liéu
duoc st dung nhidu chit dung lam chét mang b
sung vi sinh vat (Peterson, Loynachan, 1981) nhung
than bun khong dé tim (Tilak, Subba Rao, 1978).
Thay vao d6, ¢6 rat nhidu vat liéu hitu co c6 thé ding
lam chit mang dé b sung vi sinh vat nhu cac phu
phé pham tir cong nghiép, chét thai hitu co, khoang
dat, san phé‘im tir thuc vat, than d4, va chét thai cong
va nong nghiép khéc. Trong sé cac chat thai ndng
nghiép va cong nghiép, xi than td ong va b ca phé
sau khi sir dung 12 hai vt liéu c6 tiém nang cao nhu
la chat mang dung dé bd sung vi sinh vat ra ngoai
mbi truong dat (Nguyén Khéi Nghia ef al., 2015).

Ngoai ra, viéc lya chon vat liéu hitu co lam chét
nén dé bd sung vi khuén ra ngoai méi truong dét
cling rét quan trong vi ching quyét dinh dén kha
nang ton tai va séng sot lau dai cua vi khuan trong
dat giup hd trg cho sy sinh truong va phat trién cua
cdy trong. Bi ca phé, xi than, cam gao, mun dira va
chudi 14 nhing loai vat lidu c6 s6 lugng 1on, gia
thanh ré va van chita nhiéu chat dinh dudng rat thich
hop ding dé lam chét mang va chat nén cho viéc bd

sung vi sinh vat dé san xuat ché pham phéan hitu co
vi sinh. Tuy nhién, chua c6 nhiéu nghién ctru sir
dung céc vat liéu nay lam ché pham vi sinh. Do dé,
nghién ciru nay dugc thyc hién nhim nghién ctu
hidu qua va tuyén chon mot sé vat liéu hiru co khac
nhau dung 1am chét mang va chat nén cho viéc san
xudt ché phdm vi sinh tir ba dong vi khuan
Burkholderia cepacia BL1-10 (BL1-10), Bacillus
megaterium ST2-9 (ST2-9) va Bacillus aquimaris
KG6-3 (KG6-3), dong thoi, danh gia hidu qua cua
hai phuong phéap bd sung vi khuén vao ché pham vi
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sinh ¢ dang tu do va dang ¢ dinh trong chat mang xi
than t0 ong 1én kha nang song sot cua chung trong
thoi gian ton trit.

VAT LIEU VA PHUONG PHAP

Thi nghiém 1: Panh gia hiéu qua cia ba ca phé
(BCP) va xi than t6 ong (XTTO) ding lam chit
mang bd sung ba dong vi khudn BL1-10, ST2-9 va
KG6-3

Chudn bi chdt mang

Vit liéu ba ca phé dugc thu thap tir shop ca phé
& quan Ninh Kiéu, thianh phd Can Tho. Ba ca phé
sau khi duge thu vé duoc rira sach va sau d6 dem
phoi kho & nhiét 3§ phong thi nghiém. Vat liéu xi
than t6 ong ciing dugc thu thap trong khu vyc thanh
phé Cén Tho, sau d6 phoi kho, tich nho bing chay
va cbi str. Hai vt liéu sau khi phoi khé dwgc san qua
ray c6 kich thuéc 2x2 mm va xac dinh 4m do trude
khi bb tri thi nghiém. Céc loai chat mang b6 tri trong
thi nghiém gom: ba ca phé, xi than t6 ong va hon
hop gdm ba ca phé va xi than t6 ong (i 18 1:1, w/w).
Sau d6 ba loai chit mang duoc tiét tring & nhiét do
121°C trong 20 phat.

Chudn bi nguon vi khudn

Ngudn vi khudn dung trong b tri thi nghiém bao
gdm 3 dong vi khudn nhu sau: 1/ BL1-10 (vi khuan hoa tan
1an), 2/ KG6-3 (vi khuan cb dinh dam) va 3/ST2-9 (vi
khuén téng hop hormone thyc véat IAA). Ca ba dong
vi khuan nay dwgc phéan lap tir nén dit lta trong mo
hinh canh tic lua tom ln lvot & Bac Liéu, Kién
Giang va Soc Trang. Cac dong vi khudn dugce nhan
mat do riéng 1¢ trong binh tam giac 100 mL c6 chira
sin 30 mL méi truong dinh dudng TSB b sung 1%
NaCl di duogc tiét truing & nhiét d6 121°C trong 20
phut. Cac binh tam giac chira vi khun dugc lic trén
may lic tron véi toe do 90 vong/phut, trong tbi va
trong 3 ngay. Sau do, tién hanh thu sinh khdi cta
timg dong vi khuan bang cach ly tim thu sinh khéi vi
khuan trong éng Falcon 50 mL riéng biét da tiét
trung trong 3 phit véi téc d6 6.000 vong/phut. Loai
b6 phan nudc & bén trén, thu phan sinh khdi ¢ phia
dudi, tiép tuc cho 20 mL nudc khir khoang tiét tring
vao ong Falcon chira sinh khdi vi khudn, vortex
trong 2 pht, tiép tuc li tim trong 3 phut véi toe do
6.000 vong.phit”. Toan by quy trinh nay dugc lap
lai 4 1an nham loai bo ngudn dinh dudng tir moéi
truong nudi céy. Sau d9, hi¢u chinh d¢ duc ctua dung
dich huyén phu chira vi khuan véi nude khir khoéng tiét
tring trén may do quang phd (Spectrometer Thermo
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Scientific, Multiskan Spectrum) dé dat d6 duc (optical
den51ty) ODgp0 nm = 0,7. Xac dinh mat 36 vi khuan ban
dAu cuia timg dong vi khuan trude khi bd sung vao chat
mang bang phwong phap nho giot (Hoben va
Somasegaran, 1982): Hat 50 puL dung dich vi khuén
cua moi nong do pha loang (hé s6 pha loang 10) va nho
5 giot dich vi khuan cta méi ndng d¢ 1én trén bé mit
mdi truong TSA c¢b bd sung 1% NaCl. Bbi véi hdn hop
ba dong vi khuén, mat do vi khuén duoc xac dinh béng
céach trai 1én trén dia moi truong TSA bd sung 1% NaCl
bang que cha. Sau d6, dat cac dia moi truong TSA chira
vi khuén trong ti U & nhiét d6 35°C. Mat do khuén lac
dugc xac dinh sau 3 ngay u.

B6 tri thi nghiém

Quy trinh bé tri thi nghiém nhu sau: Cho 29 mL
mdi truong khoang téi thiéu bd sung 1% NaCl va 1
mL dung dich vi khuan dugc chuin bi & muc chudn
bi nguon vi khudn vao binh tam giac 150 mL chaa
san 1 g chét mang da chuén bi 6 muc chudn bi chat
mang. Sau d6, dat cic binh tam giac 1én may lic
ngang voi  toe  d6 90 vongphut', trong

NT1: Vi khuan BL1-10 (7x10° CFU.mL™) + 1 g ba ca phé.

NT2: Vi khuin BL1-10 (7x10° CFU.mL™) + 1 g xi than té ong.

16 gio. DGi voi thi nghiém hdn hop 3 dong vi khuén
dugc tién hanh bang cach cho 0,5 mL dung dich moi
dong vi khudn vao binh tam gidc chira san 28,5 mL
moi trudng khoang t6i thiéu bo sung 1% NaCl.
Thanh phin méi truong khoang tdi thiéu c6 bd sung
1 % NaCl trong 1 L dung dich gdm: (NH,),SO, 0,1
g, KzHPO43H20 1,05 g, KH2PO4 0,2 g, NaCl 10 g,
MgS04.7H,0 0,41 g, CaSO4.2H,0 0,13 g,
FeSO,.7H,0 15 mg.L-1 , NaMo.2H,0 2,5 mg.L-1 ,
H;BO; 2,5 mglL-1 Cac chit (NH4),SO,,
K,HPO,4.3H,0, KH,PO,4, NaCl, dugc pha riéng véi
céc chét MgS0,4.7H,0 va CaS04.2H,0. M6i trudong
duogc khir tring & 121°C kéo dai 20 phat trong ndi
hap tiét tring, sau d6 bd sung 10 mL dung dich vi
luong c6 thanh phan: FeSO,7H,0 15 mgL’”,
NaMo0O,.2H,0 2,5 mg.L" , H;BO; 2,5 mg.L" vao
moi truong vira moi tiét trung. Dung dich vi lugng
duoc loc véi mang loc tiét trung (Minisart NY 25,
Sartorius Stedim Biotech, GmHbH, Germany, duong
kinh 0,20 pm). Mbi truong khoang tbi thiéu dugc
hiéu chinh vé pH = 7. Thi nghiém c6 téng cong 12
nghiém thtrc va 3 lan 1ap lai. Cac nghiém thic dugc
liét ké nhu sau:

NT3: Vi khuan BL1-10 (7x10° CFU.mL™) + 1 g hén hop (b3 ca phé + xi than t ong)

NT4: Vi khuin ST2-9 (3x10° CFU.mL™) + 1 g ba ca phé.
NT5: Vi khuan ST2-9 (3x10° CFU.mL™) + 1 g xi than t ong.

NT6: Vi khuin ST2-9 (3x10° CFU.mL™) + 1 g hdn hop (ba ca phé + xi than t6 ong)

NT7: Vi khuin KG6-3 (4x10° CFU.mL™) + 1 g ba ca phé.
NT8: Vi khuin KG6-3 (4x10° CFU.mL™) + 1 g xi than 6 ong.

NTO: Vi khuin KG6-3 (4x10° CFU.mL™) + 1 g hén hop (b3 ca phé + xi than t ong)

NT10: H8n hop ba dong vi khudn (BL1-10; ST2-9 va KG6-3) (1x10” CFU.mL™") + 1 g ba ca phé.
NT11: H8n hop ba dong vi khudn (BL1-10; ST2-9 va KG6-3) (1x10” CFU.mL™") + 1 g xi than t ong.
NT12: H8n hop ba dong vi khuan (BL1-10; ST2-9 va KG6-3) (1x10” CFU.mL™) + 1 g hén hop (b3 ca phé + xi than tb ong).

Chi tiéu theo doi

Chi tiéu theo ddi trong sudt thoi gian thi nghiém
gdm: mat d6 dong vi khuan BL1-10, ST2-9, KG6-3 va
hdn hop ba dong vi khuén cb dinh trong 1 g chit mang
(trong lugng kho) sau 16 gid nudi cdy. Mat d vi khuin
trong chét mang sau 16 gid nudi cay duoc xac dinh nhu
sau: thu chat mang trong binh tam giac 150 mL chira vi
khuan cho vao éng Falcon 50 mL chira 30 mL nuéc
khir khoang tiét tring, lic trén may lic véi toe do 100
vong.phiit’, sau d6, loai bo phan nudc. Lap lai qui trinh
rira nay trong 3 lan. Sau do, dung dua thuy tinh tiét
tring nghién nho chit mang. Tiép theo, cho 20 mL

dung dich dém buffer phosphates vao, tron déu bang
méy vortex & tbe do 2000 vong/phut trong 1 phut va lic
trén may lic ngang véi toe do 180 vong. phut trong 60
phut. Tham khao muc chudn bi nguén vi khudn cho
phuong phap dém mat d6 vi khun.

Thi nghiém 2: X4c dinh 4m @9 thich hop cho ba
dong vi khuan BL1-10, ST2-9 va KG6-3 phat trién
trong vit li€u chat nén cam gao

Chudn bi vat liéu chdt nén cam gao

Cam gao sau khi thu mua tir cira hang thitc an
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gia stic tai khu vyc thanh phé Can Tho dugce san qua
ray kich thugc 2x2 mm va xdc dinh a 4m d¢ trude khi
bd tri thi nghiém. Can 35 g cam gao (trong luong
kh6) vao cac binh tam giac 250 mL, sau do, tiét
trung & nhiét do 121°C trong 20 phit va tiét trung
lién tyc trong 3 1dn, mdi lan cach nhau 4 gid. Pong
thoi, mot lugng miu 5 g cam (trong lugng kho) siy
kho kiét & nhiét d6 105°C trong 8 gid, tiét trung &
nhiét do 121°C trong 20 phut.

Chudn bi nguon vi khudn

Chuén bi ngudn vi khuan tham khao muc chudn
bi nguon vi khuan & phan trén.

NT1: BL1-10 (2.1x10" CFU.g™") + 20% &am do

NT2: BL1-10 (2.1x10" CFU.g™") + 30% &am do

NT3: BL1-10 (2.1x10" CFU.g") + 40% am do

NT4: BL1-10 (2.1x10" CFU.g") + 50% &am do

NT5: ST2-9 (5x10° CFU.g™") + 20% &am do

NT6: ST2-9 (5x10° CFU.g™") + 30% am do

NT7: ST2-9 (5x10° CFU.g™") + 40% &am do

NT8: ST2-9 (5x10° CFU.g™") + 50% &am do

NTO: KG6-3 (1x10" CFU.g™") + 20% &m do

NT10: KG6-3 (1x10” CFU.g™") + 30% am d6

NT11: KG6-3 (1x10” CFU.g™") + 40% &am d6

NT12: KG6-3 (1x10” CFU.g™") + 50% &am d6

NT13: H8n hop ba dong vi khun (1x10° CFU.g™") + 20% &m do
NT14: H8n hop ba dong vi khun (1x10° CFU.g™") + 30% &m do
NT15: H8n hop ba dong vi khun (1x10° CFU.g™") + 40% &m do
NT16: H8n hop ba dong vi khun (1x10° CFU.g™") + 50% &m do

Chi tiéu theo doi

Mat d6 cua ba dong vi khuin BL1-10, ST2-9, KG6-
3 va hdn hop ba dong vi khuan nay trong chit nén cam
gao tai cac thoi diém 4, 8 va 15 ngay sau khi nuoéi
c?iy. Quy trinh xac dinh mat d¢ vi khuan nhu sau:
Trude khu thu miu, cam dugc tron déu va liy 1 g
cam (trong lugng kho) cho vao 6ng falcon 50 mL,
sau d6 thém 20 mL dung dich dém buffer phosphates
(23,99 g NaH,PO,4 va 15,59 g Na,HPO,4 trong 1 L
nudc cat) vao dng falcon, vortex véi toe do 2.000
vong.phat” trong 1 phut va lic trén may lic ngang
voi toe d 180 vong.phit” trong 60 phut. Dung dich
vi khuén sau khi lic dwoc pha lodng véi cac ndng do
khac nhau (hé s6 pha loang 10). Tham khio muc
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B6 tri thi nghiém

Cho 1 mL dung dich vi khuin d& chuén bi
muc chudn bi nguon vi khudn vao 5 g cam kho kiét
da duogc chuan bi & muc chudan bi vdt liéu chdt nén
cam gao, dung spatula tron déu vi khuén vao trong
cam, sau do, cho tt ca hdn hop trén vao binh tam
gidc 250 mL chua 35g cam da chuén bi sin. Tiép
theo, thém nudc khir khoang tié€t trung vao trong
cam dé dat cac murc am do theo tirng nghiém thirc:
(1) 20%, (2) 30%, (3) 40% va (4) 50%, tron déu
trong 2 phut, sau d6 dung spatula chuyen biét nén
vat liéu cam vé ty trong 1.3 g.cm™ . Thi nghiém
gom 16 nghiém thtic va 3 lap lai cho mdi nghiém
thire. Cac nghiém thirc dugce liét ké nhu sau:

chudn bi nguén vi khudn cho phuong phap dém mat
d6 vi khuan trong cim gao. Trong qua trinh thi
nghiém 4m do cua chét nén cam gao dugc kiém tra
va duy tri theo 4m d6 ban dau cua mdi nghiém thirc.

Thi nghiém 3: Chon loc chét nén phit hgp dung lam
ché pham vi sinh cho ba dong vi khuan BL1-10,
ST2-9 va KG6-3

Chudn bi vdt liéu hitu co gom: cdm gqo, vo chudi,
rudt chudi va mun dira ding lam chdt nén

Cam gao: dugc thu mua tir cira hang thiic an gia
stic tai khu vic thanh ph Can Tho dugc san qua ray
kich thudc 2x2 mm, sau d6 dugc tiét trung ¢ nhiét do
121°C trong 20 phit va tiét tring lién tuc trong 3 lan,
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mdi lan cach nhau 4 gio. Cudi cing tron déu véi
duong vang theo ti 1€ 15:1 (w/w).

Vo6 chudi va rudt chudi chin: Chudi gia chin
duoc thu thap trong khu vuc thanh phd Can Tho, sau
d6 tach riéng phén v6 va rudt chudi. Phan vo va rudt
chudi dugc siy kho trong ti sdy & nhiét d6 105°C,
trong 36 gio. Sau d6, nghién min phan vé chubi va
rudt chubi di sdy kho, san ray qua ray kich thudc
2x2 mm va tron déu timg phan riéng 1é. Tiét tring &
nhi¢t do 121°C trong 20 phut va tiét trung lién tuc
trong 3 1an, mdi lan cach nhau 4 gid. Cudi cung tron
déu vo chubi voi cam gao va dudng vang theo ti 18
(15:15:1) ciing nhu rudt chudi véi cam gao va dudng
vang theo ti 1€ (15:15:1).

Mun dtra dugc thu mua trong khu vyc thanh phé
Cin Tho va rira 4 1an v&i nudce voi, sau d6 phoi kho
& nhiét d6 phong. Tiét tring ¢ nhiét do 121°C trong
20 phuat va tiét trung lién tuc trong 3 lan, mdi lan
cach nhau 4 gio. Cudi cung tron déu cam gao, mun
dira va duong vang theo ti 1€ (20:10:1).

Chudn bi nguon vi khudn

Ngu(én vi khuan dwoc sir dung cho thi nghiém
nay 1a hon hop cua ca ba dong vi khuan BL1-10,
ST2-9 va KG6-3.

Chuén bi nguon vi khuan dang té bao tu do:
tham khao muc chudn bi nguén vi khudn.

‘ Ngudn vi khuﬁn c¢b dinh trong chét mang xi than
to ong: Vi khuan dang co dinh trong chat mang xi

than cling dugc chuén bi tuong ty dang ty do (muc
chudn bi nguén vi khudn). Xi than t6 ong dugc phoi
kho, nghién nho, san qua rdy co kich thudc 2x2 mm
va xac dinh 4m d¢. Xi than t6 ong cho vao binh tam
gidc 150 mL va tiét tring ¢ nhiét d6 121°C trong 20
phut, sao do, bd sung ba dong vi khudn vao va mat
d6 vi khuan trong chat mang dugc xac dinh.

B6 tri thi nghiém

béi voi nghiém thirc chtra vi khuan ty do trong
chat nén: B sung 1 mL dung dich vi khuan di chuan
bi sin vao 5 g cua ting loai chét nén da chuén bi sn,
tron déu va chuyén 5 g chira vi khuan vao 25 g chét
nén chira sin trong binh tam gidc 250ml. Sau d6 hiéu
chinh 4m d¢ chat mang Vé am do 50% (élm d6 t6i uu
cho vi khuan phat trién t6t trong chit nén cam gao),
tron déu trong 2 phit va nén vat liéu chat nén vé ty
trong 1,3 g.cm™.

Dbi voi cac nghiém thic chira vi khuén dugc
¢b dinh trong chat mang xi than t6 ong bd sung vao
trong chéat nén: B6 sung 4% (trong lugng kho kiét
ctia chit nén) xi than da chuén bi trudc vao trong 5
g vat liéu chit nén (trong lugng khd), tron déu
trong 1 phut, sau d6, chuyén vao binh tam giac
chtra 20 g chét nén, tron déu trong 2 phat. Cubi
cung hiéu chinh am do chét mang vé 4m do 50% va
nén vat liéu chat nén vé ty trong 1.3 g.cm’. Thi
nghiém c6 tit ca 8 nghiém thirc v6i 3 1an ldp lai cho
mbi nghiém thic. Cac nghiém thuc duoc liét ké
nhu sau:

NT1: Cam gao + dwong vang (15:1) + hén hop vi khuan tw do (1,6x10° CFU.g™).
NT2: Cam gao + dwong vang (15:1) + hén hop vi khuan cb dinh trong xi than (1,7 x 10° CFU.g™).

NT3: Cam gao + vé chudi + dwdng vang (15:15:1) + hdn hop vi khun tw do (1,6x10° CFU.g™).

NT4: Cam gao + vé chudi + dwdng vang (15:15:1) + hdn hop vi khuan cb dinh s8n trong xi than (1,7 x 10° CFU.g™).

NT5: Cam gao + rudt chudi + dwong vang (15:15:1) + hdn hop vi khuan tw do (1,6x10° CFU.g™).

NT6: Cam gao + rudt chudi + dwong vang (15:15:1) + hdn hop vi khuan cb dinh trong xi than (1,7 x 10° CFU.g™).

NT7: Cam gao + mun dira + dwng vang (20:10:1) + hén hop vi khuén tw do (1,6x10° CFU.g™).

NT8: Cam gao + mun dira + dwdng vang (20:10:1) + hén hop vi khuan ¢ dinh trong xi than (1,7 x 10° CFU.g™).

Chi tiéu theo doi

Mat do vi khuén & cac nghiém thirc tai cac thoi
diém 1,3,6,9, 11 va 13 tudn sau khi b6 sung vi
khuan vao chat nén. Pong thoi, am dd cia chat nén
cling dugc kiém tra va duy tri trong suot thoi gian bo
tri thi nghiém.
Xir 1i 56 liéu

Céc sb liéu trong cac thi nghiém dugc tinh toan

bang phan mém Microsoft excel 2013 va kiém dinh
thong ké vdi ANOVA bang phan mém Minitab 17.

KET QUA VA THAO LUAN

Thanh phin héa hec ciia vat lidu ba ca phé va xi
than to ong dung lam chat mang

Thanh pﬂhﬁn hoéa hoc ctia b ca phé va xi than t6
ong duogc thé hién trong bangl. Nhin chung d§ am va
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ham lugng cua da sé cac thanh phin dinh dudng
trong vat lidu ba ca phé cao hon so véi xi than to
ong, cu thé nhu sau: am d¢ cua bi ca phé 1a 22,54%
trong khi xi than t6 1a 1 ,33%. Ham lugng chit hiru
co, carbon va dam tong s6 trong ba ca phé lan luot 1a
73,96%, 12,67% va 2,99% va déu cao hon rat nhiéu
s0 v6i xi than t6 ong (cac thanh phan nay lan lugt
12,67%, 1,52% va 0,07%). Dong thoi, b ca phé c6
ham luong P, Ca va Mg tong sé lan lugt 0,51%,
0,25% va 0,78% cao hon so véi xi than t6 ong (cac
thanh ph?m nay lan lugt chiém 0,35%, 0,01% va
0,69%). Nguoc lai, xi than td ong c6 ham lugng K va
Na tong s6 chiém 1,53% va 0,65%, cao hon so véi
ba ca phé (1,16% va 0,44%). pH cua ba ca phé (5,90)
thép hon so vé&i xi than td ong (6,30), trong khi do6,
EC cia ba ca phé (7,40 mS.cm™) cao hon so véi xi
than t6 ong (1,83 mS.cm™). Tir cac phan tich trén
cho thdy ba ca phé va xi than c¢6 thé ding lam chat
mang dé ¢ dinh vi sinh vit.

Bang 1. Thanh phan héa hoc ciia chat mang ba ca phé va
xi than t6 ong.

Thanh phan héa Vat liéu

hoc Bi ca phé Xi than té ong
Am d6 (%) 22,54 1,33
pH 5,90 6,30
EC (mS.cm™) 7,40 1,83
CHC (%) 73,96 12,67
C (%) 45,08 1,52
Nis (%) 2,99 0,07
P (%) 0,51 0,35
Kis (%) 1,16 1,53
CaO (%) 0,25 0,01
MgO (%) 0,78 0,69
NazO (%) 0,44 0,65

Ghi chu: ts /4 téng sé.

Thi nghiém 1: Chon lgc chit mang phi hop dé bd
sung ba dong vi khuan BL1-10, ST2-9 va KG6-3

Bang 2 trinh bay mat d6 ba dong vi khuan BLI-
10, ST2-9 va KG6-3 ¢6 dinh trong cac vat liéu chét
mang thir nghiém cho thdy mat d¢ cua ba dong vi
khuan BL1-10, ST2-9, KG6-3 va hdn hop ctia ching
trong cic chat mang déu tang 1én so v6i mat do vi
khuan ban diu sau 16 gio nudi cdy trong moi truong
khoang toi thidu. Pidu d6 cho thdy cic dong vi
khuan déu c6 kha nang bi ¢b dinh trong cac loai chét
mang thir nghiém, sau dé, sinh truéng va phat trién
t6t trong modi truong nudi cdy. Mat d6 vi khuan
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BL1-10 sau 16 gio nudi cdy trong cac loai chat
mang déu ting cao horn s0 v6i mat do vi khudn ban
dau (9,85 log CFU.g° ! chat mang) trong d6 mat do vi
khuén trong hdn “hop hai loai chit mang gom ba ca
phé va xi than t6 ong 1a 13,0 log CFU.g" chat kho,
cao nhét va khac biét c6 ¥ nghia thong ké (p<0,05%)
s0 v6i cac loai chit mang con lai (bd ca phé va xi
than t6 ong riéng 1& 1an lugt 12,09 va 10,94 log
CFU.g" chat kho). Nhu vay khi két hop hai loai vat
liéu bi ca phé va xi than t6 ong lam chit mang s& tao
diéu kién thuan loi cho dong vi khuan BL1-10 sinh
truong, va phat trién tot hon. Piéu nay c6 thé giai
thich 14 do thanh phin cac chét dinh dudng cua hai
loai vat liéu nay khi Kkét hop sé bd sung cho nhau din
dén dinh dudng thiét yéu cho vi sinh vat trong moi
truong nudi cdy duoc cai thién vi ba ca phé c6 ham
luong chét hiru co, carbon, dam, lan va Mg téng )
cao, trong khi xi than t6 ong c6 ham lugng kali va
natri téng s6 cao hon ba ca phé. Do do, viéc lya chon
chat mang phu hop gitip kéo dai thoi gian séng sot
cua vi sinh vt cling nhu giup duy tri mat do cao cua
vi sinh vat dugc b sung ngoai thyc té ddng rudng 1a
rit quan trong. Ngoai ra, cac dac tinh vé vat 1y va
hoa hoc clia chat mang ciing quyet dinh dén sy thanh
cong cua chat mang vi cac chat mang c6 vat liéu
khac nhau ludn khac nhau vé dic tinh 1y va hoa hoc.

Miat d6 dong vi khuan ST2-9 trong xi than to
ong cao nhit dat 10,24 log CFU.g"' chat kho va khac
biét co y nghia thong ké so voi hai loai chit mang
con lai (bi ca phé va hdn hop gdm ba ca phé va va xi
than). Trong khi d6, mét d6 vi khuin trong bi ca phé
dat 9,32 log CFU.g" chit khé khong khac biét y
nghia théng ké (p>0,05) so véi mat do vi khuin
trong hdn hop hai chat mang bi ca phé va xi than to
ong (8,88 log CFU.g" chat kho), diéu d6 cho thiy
kha ning sinh truong ciia dong vi khudn ST2-9 trong
chét mang xi than t6t hon so v&i chat mang ba ca phé
¢6 thé 1a do cac déc tinh cua ba ca phé nhu pH thép
(5,90), va mot s6 thanh phan hoa hoc trong ba ca phé
khong thlch hop cho cac yéu cdu vé sinh truong va
phat trién ciia dong vi khudn ST2-9 nén dan dén tdc
d6 nhan mat do vi khuin ST2-9 trong bi ca phé
cham hon so véi xi than t6 ong. Nhu véy, dong vi
khuin ST2-9 ¢ dinh t&t nhdt va nhan mat do vi
khuén tot nhat trong vat liéu xi than t6 ong.

Twong ty nhu dong vi khuan ST2-9, dong vi
khuan KG6-3 cb dinh trong chit mang xi than cao
nhét, dat 9,29 log CFU.g"' chét kho va khac biét ¢ ¥
nghia théng ké (p<0.05) so v&i hai loai chdt mang
con lai sau 16 gid nuodi cdy. Mat do vi khuan trong
ba ca phé va hon hop b ca phé vai xi than dat lan
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luot 7,91 va 8,28 log CFU.g™" chat kho, khong khac
biét ¥ nghia théng ké (p>0,05) khi so sanh voi nhau.
Nhu vay, dong vi khuin KG6-3 cb dlnh t6t nhat
trong xi than t6 ong c6 thé 1a do xi than t6 ong c6 pH
va dinh dudng phi hop cho sinh trudng va phat trién
ctia vi khuan KG6-3, ngoai ra ciing ¢6 thé la do vi
khudn KG6-3 ¢6 chu tric mang va vach té bao c6 ai
lyc manh v6i xi than t6 ong nén mat do vi khuan
KG6-3 dugc ¢b dinh trong chit mang xi than t6 ong
cao hon cac vat liéu khac.

Bén canh d6, mat d6 vi khuén ¢ dinh trong 3
chét mang déu tdng cao hon so v&i mat do vi khuin
ban dau (7,11 log CFU.g" chat kho) va khong khac
biét ¥ nghia théng ké so véi nhau (p>0,05). Cu thé
nhu sau: mat d6 vi khuén ¢6 dinh trong b ca phé dat
9,06 log CFU.g" chat kho; xi than t6 ong dat 9, 38 log
CFU.g" chét kho va hdn hop hai loai Vat liéu gom xi
than va bi ca phé dat 9,24 log CFU.g"' chit khé. Do
d0, ca ba loai chit mang thir nghiém déu thich hop
lam chat mang giup cd dinh ba dong vi khuén thir
nghiém. Viéc mat do vi khuén ¢6 dinh trong 3 chét
mang thir nghiém ting 1én & nghiém thirc chira hdn
hop 3 dong vi khuén c6 thé giai thich 1a do c6 s hd
trg dinh dudng thé hién mdi quan hé hiép dong giita
hai hogc trén hai nhom loai vi sinh vt cung cip dinh

dudng cho nhau, mdi quan hé nay khong mang tinh
chuyén biét, tirc 1a cac nhom loai d6 van co thé ton tai
doc 1ap trong moi truong thién nhién, do d6 tao nén sy
khong khac biét gitra mat do vi khuén ¢b dinh trong
cac loai chat mang ba dong vi khuan dugc cho vao
mot moi truong nudi cdy va do mbi quan hé hd trg
dinh dudng cho nhau ma ching déu sinh truong tot
trong ba loai chit mang thir nghiém (Nguyén Lan
Diing et al., 2012). Tom lai, két qua thi nghiém chon
loc chit mang phu hop nhét dé bd sung ba dong vi
khuén BLI-10, ST2-9 va KG6-3 cho thiy dong vi
khuan BL1-10 dugc c¢b dinh tot nhat trong chit mang
chira hdn hop gdm ba ca phé va xi than t6 ong, trong
khi d6 xi than t ong 1a loai chit mang c¢6 dinh tot nhét
cho ca hai dong vi khuén ST2-9 va KG6-3. Bén canh
d0, ca ba chit mang nay déu thich hop cho viéc cb
dinh hdn hop ba dong vi khuin BLI1-10, ST2-9 va
KG6-3. Nhu vy, viéc st dung vét liéu chat mang (ba
ca phé va xi than) dé bd sung vi sinh vat gitp bao vé
vi sinh vat séng sot trong thoi gian dai hon trong diéu
kién méi truong thuc té 1a that sy cn thiét (Ardakani
et al., 2010). Trong do, vat li¢u xi than 1a loai vat li€u
d& tim, dé st dung ciing nhu dé& xir 1y, do d6, xi than
duoc st dung nhu 1a chit mang dung dé bd sung 3
dong vi khuén BL1-10, ST2-9 va KG6-3 trong cac thi
nghiém tiép theo.

Bang 2. Mat d6 vi khuan dong BL1-10, ST2-9, KG6-3 va hdn hop 3 dong vi khuén c6 dinh trong cac loai chét mang thie
nghiém sau 16 gi®» nudi cay trong méi trwdng khoang téi thiéu (n=3, d6 léch chuén).

. . Chéat mang

N . z Mat do6 vi khuan ban T 3

Dong vi khuan diu Ba ca phé Xi than t6 B ca phé + xi than té
ong ong (1:1)

BL1-10 9,85d 12.39%b 10,94c 13,00a
ST2-9 6,48c 8,87b 10,24a 8,88b
KG6-3 6,66¢ 8,15b 9,29 8,28b
BL1-10, ST2-9 va KG6-3  7,11b 9,06a 9,38a 9,24a

Ghi chu: Céc chi¥ s6 hién thj khac biét thdng ké & mirc y nghia 5% trong bangchi diing dé so sénh cac s6 ligu gidra cac chat mang
v6i nhau trong cting mét vi khuén, khéng so séanh cac dong vi khuén khéc nhau trong cting mét vét liéu chat mang (n=4).

Thi nghiém 2: X4c dinh 4m d9 thich hop cho ba dong
vi khuan BL1-10, ST2-9 va KG6-3 phat trién trong
vat liéu cam gao

Hinh 1 hién thi mat do vi khuan BL1-10, ST2-9,
KG6-3 va hén hop gom ba dong vi khuan trong chit
nén cam gao & cac mirc am d¢ khac nhau cho thay
mét do ba dong vi khuan thir nghiém trong chat nén
cam gao cb xu hudng tang lén cao hon so vdi mat do
ban ddu ¢ hai nghiém thirc bd sung 40 va 50% am
0, trong khi cac nghiém thirc c6 am d6 khac (20 va
30%) mat do vi khudn giam manh. Cac nghiém thtc
trong cung mot vi khuan c6 sy khac biét y nghia

thong ké khi so sanh v&i nhau.

Hai nghiém thirc 4m do 40 va 50% ¢ thi nghiém
voi dong vi khuan BL1-10 ¢6 mat d6 vi khuin khong
khéc biét ¥ nghia thong ké (p>0,05) vao cac thoi diém
thu mau khi so sénh v6i nhau, ca hai nghiém thirc nay
déu c6 mat do vi khuan cao hon 10 log CFU.g” chit
nén va khac biét y nghia thong ké so voi cac nghiém
thirc con lai (Am d6 20 va 30%). Mat do vi khuén ting
rét nhanh sau 15 ngay thi nghiém. Tuy nhién, nghiém
thirc ¢6 am do 30% mét do vi khuém BLI1-10 trong chit
nén van con cao (> 6 log CFU.g") (Hinh 1a). Tuong tu
nhu vi khudn BL1-10, dong vi khuin ST2-9 phat trién
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mat do cao nhét va khac biét ¥ nghia thong ké so véi
cac nghiém thirc khic ¢ nghiém thirc c6 am do 40 va
50% va ca hai nghiém thirc nay khong khac biét thong
ké khi so sanh v6i nhau. Hai nghiém thirc ¢ am d6 20
va 30% mat d¢ vi khuan khong dugc phat hién sau 4
ngay thi nghiém. Mat do vi khudn ST2-9 cta hai
nghiém thirc ¢6 4m d6 40 va 50% c6 mat do ting rat
nhanh va manh sau 15 ngay thi nghiém (Hinh 1b).
Riéng dbi voi dong vi khuin KG6-3, dong vi khudn
KG6-3 chi phat trién mat do cao nhit va khac biét
thong ké so véi cac nghiém thirc con lai & 4m do 50%,
cac nghiém thirc ¢6 am do thap hon (20, 30 va 40%)
mat do vi khuén dong KG6-3 da khong duogc phat hién
sau 4 ngay thi nghiém, tuy nhién, mat d vi khuén
KG6-3 hau nhu khong phat trién trong suét 15 ngay thi
nghiém, chi duy tri méat do ban dau khi dugc bd sung
vao va mat do giam xuéng nhe vao ngay 15 (Hinh 1c).
Két qua nghién ciru nay ciing twong tw két qua cta cac
nghién ctru trude day cho thdy m d¢ chit nén phu hop
cho vi sinh vat sinh truéng va phat trién tot dao dong
trong khoang tir 30-85% (Gangadharan et al., 2006).
Am @6 14 nhan t§ quan trong trong chit nén dung dé
san xuat phan bon sinh hoc vi anh huéng dén sy sinh
truong va phat trién cta vi sinh vat ciing nhu san luong
clia mot s6 enzyme chuyén biét do vi sinh vét tao ra
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(Sivaramakrishnan et al., 2006). Thong thuong vi
khuan can lugng nude hitu dung cao cho tién trinh sinh
truong va phat trién cua ching, luong 4m do can thiét
trong chit nén thuong ton tai dudi dang hap phu va
phirc hop, khi d6 tlen trinh van chuyen oxy trong chat
nén dugc dién ra tt gitip vi khuédn sinh truéng va phat
tnen t6i wu (Gangadharan et al 2006). Ngugc lai khi
4m d6 cua chat nén giam xuong s€ gay ra tinh trang
lugng dinh dudng cua chit nén hoa tan vao trong nudce
thap va kha nang truong no va cam gitr nu6e cla chit
nén giam xuong (Balkan, Ertan, 2007). Tuy nhién, khi
4m do cao s& lam giam sy thoang khi, thay ddi cAu tric
hat ctia chit nén, vat lidu chit nén bi dinh chit lai voi
nhau, lam giam thé tich dang khi va lam giam sy
khuéch tan va két qua dan dén sy van chuyén oxy trong
chét nén bi giam xudng. Nhu vay mirc am do 50% la
mttc am d6 phit hop nhit cho sy thich nghi, sinh truong
va phét trién cta ba dong vi khuan BLI1-10, ST2-9,
KG6-3 va hdn hop ba dong vi khuan nay khi dugc phat
trién trén chit nén 1am tir cam gao va cam gao c6 kha
ning cung cp dinh dudng hd trg cho sy sinh truong va
phat trién ctia ba dong vi khuan thir nghiém va la ngudn
dinh dudng duy nhit trong trong chit nén. Do d6, 50 %
14 4m do chét nén dugc sir dung cho céc thi nghiém tiép
theo.
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Hinh 1. Dién bién mat do vi khuan cta ba dong vi khuén BL1-10, ST2-9, KG6-3 va hén hop clia chung trong vat liéu cam
gao & cac mirc Am do6 20%, 30%, 40% va 50% theo thoi gian thi nghiém (n = 4, d6 léch chuén).
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Thi nghiém 3: Chon lgc chit nén phit hop ding lam
ché pham vi sinh cho ba dong vi khuan BL1-10, ST2-9
va KG6-3

Thanh phd‘n hoa hoc cua cdc vat liéu hitu co dung
lam chat nén

Két qua phan tich thanh phan hoéa hoc cua cac
vat liéu hyu co dung lam chit nén gém: cam, mun
dira, cam + vo chudi, cam + rudt chudi duge trinh
bay & bang 3. Nhin chung cac vat liéu cam, myun
dira, cam + v6 chudi, cdm + rudt chudi c6 ham
lwong chat hiru co va carbon kha cao, trong d6 ham
lugng carbon dat tir 88,66% dén 93,47% tng véi vat
liéu cam va mun dira, ham lugng chét hiru co trong
vat liéu cam + vo chudi thdp nhét 1a 57,49% va gia
tri nay dat cao nhét trong vat liéu cam + rudt chubi
(60,44%). Ham lugng dam téng so thip nhat trong
vét liéu myn dira (0,23%) va cao nhét trong vét liéu

cam (1,48%). Bén canh d6, vat liu cam + rudt
chu01 ¢6 ham lugng dam hitu dung cao nhat (3,30
gkg™), trong khi vat liéu mun dira co ham Iuong
dam hiru dung thip nhat (1,90 gkg"). Ham lugng
lan tong sO cao nhit trong vat liéu cam (2,71%),
thap nhat trong vat liéu mun dua (0,981%). Ngugc
lai, ham lugng lan hitu dung cao nhét trong vat li¢u
mun dira (3,38 gkg') va thip nhét trong vat liéu
cam (2,50 g.kg"). Ham luong kali tong sé cao nhat
trong vat liéu cam + vo chubi (4,25%) nhung lai
thip nhat trong vat liéu cam (1,24%). Pong thoi
ham lugng kali hoa tan trong vat liéu cam + vo
chudi cao nhét (2,872%) va thap nhit trong vat liéu
cam (0,795%). Tir cac phan tich trén, cho thiy cac
vat liéu cam, myn dira, cam + vo chuéi, cam + rudt
chudi c6 chira nhiéu chat dinh dudng véi ham lugng
chét hiru co khé cao va do d6, rat thich hop lam chét
nén dé bd sung vi sinh vat.

Bang 3. Thanh phan héa hoc clia cdm, mun dira, cam + vd chudi va cam + rudt chudi diing lam chét nén trong thi nghiém.

Thanh phan héa hoc vatligu y ,
Cam Mun dira Cam + vo chuoi Cam + ru6t chuoi

CHC (%) 88,66 93,47 89,10 89,78

C (%) 59,73 57,69 57,49 60,44

Nts (%N) 1,48 0,73 1,36 1,20

C/IN 40,35 78,99 42,27 50,36

Pts (%P20s) 2,71 0,98 1,58 1,77

Kts (%K.0) 1,24 1,97 4,25 1,41

P hibu dung (g.kg™) 2,50 3,38 2,56 2,38

K hoa tan (%K,0) 0,80 2,30 2,87 1,55

NH," htru dung (g.kg™) 3,03 1,90 2,47 3,30

Ghi chu: ts /4 téng sé.
Mt dé vi khudn trong chdt nén

Tuyén chon chit nén dung lam ché phim vi sinh
14 mot budc rat quan trong vi quyét dinh sy thanh
cong cua vi khuan b6 sung vao trong dat. V1ec tuyén
chon mot chit nén phii hop va bén vimg cho tién trinh
nudi cdy vi sinh vat lam ché phim sinh hoc 1a mot
nhédn t6 rit quan trong va vi vay viéc chon loc mot
lugng 16n vat liéu tr ndng nghiép phuc vu cong
nghlep cho vi sinh vt sinh trudéng va phat trién t6t 1a
can thiét. Kha nang sinh truong, phét trién va duy tri
mat do ciia hdn hop ba dong vi khuin khi dwoc bd
sung vao cac loai chit nén khac nhau duéi dang cb
dinh trong chat mang xi than va dang tu do dugc thé
hién qua hinh 2. Nhin chung, cic nghiém thirc c¢6 chét
nén tir hdn hop gdm vat liéu hitu co cam + duong

(NT1 va 2) c6 mat d6 vi khuan cao nhat & tit ca cac
thoi diém thu miu va ké dén 1a mat d6 vi khuan & hai
nghiém thirc 7 va 8 co chat nén chira hdn hop gdm
cam + muyn dira + duong. Ca 4 nghiém thirc déu gitp
gia tang mat d6 ba dong vi khuén BL1-10, ST2-9 va
KG6-3 va cao hon so voi mat do vi khuan ¢ thoi diém
ban dau, tuy nhién, sau 3 tudn nudi céy cho dén két
thiic thi nghiém (18 tudn) mat d6 vi khuén trong 4
nghiém thuc nay (NT1, 2, 7 va 8) c6 xu hudng giam
nhe nhung mat d¢ van cao hon 8 log CFU.g"'. Trong
khi d6, mat d6 vi khuan & cac nghiém thirc c¢6 chét
nén chtra hdn hop cam + vo chudi hodc rudt chudi +
duong (NT 3, 4, 5 va 6) giam dan sau khi bd sung vi
khuan vao trong chét nén. Dén thoi diém 3, 6 va 9
tudn thi nghiém, mat d6 vi khuén & 4 nghiém thirc nay
khong dugc phat hién, tic 1a vi khuan khong con song



sot trong chat nén thi nghiém. Két qua nay cho thiy
chit nén chira hdn hop gdm cam + duong va chit nén
tir cAm gao + mun dira + duong vang 1 hai chit nén
phu hop nhat dé bd sung hdn hop ba dong vi khuin
BL1-10, ST2-9, KG6-3 ¢b dinh trong xi than t6 ong
lam ché pham sinh hoc va chit nén chira hdn hop gdm
cam + v6 chubi hodc rut chubi + duong khong thich
hop dé bd sung 3 dong vi khuan 1am ché phim sinh
hoc. Nhu vay 16 rang két qua nay cho thdy cim gao
két hop véi duong vang voi ti 1€ 15:1 cho hiéu qua
chit nén cao nhat trong viéc duy tri va gia ting mat do
ciia 3 dong vi khuén thir nghiém, c6 thé 1a do ¢
nghiém thirc 1 va 2, cam gao két hop véi duong vang
theo ti 1€ (15:1) cho ra cong thirc c6 sy t6i wu vé dinh
dudng hitu dung cho vi sinh vét sinh trudng va phat
trién, trong khi céc cong thirc chét nén khac (NT3, 4, 5
va 6) nhu cam gao + vo chudi/rudt chudi + dudng
vang véi ti 1& (15:15:1), véi viée bd sung ham lugng
duong tir vo chudi hodc rudt chudi cao 1am trc ché su
sinh truong va phat trién ctia vi khuén vi theo Chirife
et al., (1983) cho thiy khi luong duong gia ting s&
lam giam sy hoat dong cua nudc, va tir d6 dan dén
viée tiép xuc voi nude cua vi sinh vét bi gidi han va
do d6 mat d6 vi sinh vat bi glam xudng. Riéng nghiép
thirc 7 va 8 ¢ chat nén gom cam gao + mun dua +
dudng vang theo ti 1& 20:10:1 mdc di khong bd sung
lugng dudng vao chit nén nhung viée bd sung mun
dira co chirc nang gitip chét nén thoang khi, va diéu
nay gitp duy tri mat d6 vi khuin & hai nghiém thirc
nay cao hon 8 log CFU.g" chét nén.
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Ngoai ra, khi so sanh cac nghiém thirc c¢6 cung
chat nén nhung khac nhau vé& cach bd sung vi khuan
(dang ty do va dang ¢ dinh trong xi than t6 ong) cho
thidy mat d¢ vi khuan ¢ nghiém thirc vi khun dugc
¢b dinh trong xi than t6 ong cao hon so v&i mot s vi
khuén & cac nghiém thirc bd sung vi khuan dang té
bao tu do. Nhu véy viéc ¢ dinh vi khuén trong xi
than t6 ong gitp kéo dai thoi gian séng sot cua vi
khudn, ddng thoi tao diéu kién cho vi khudn thich
nghi, sinh truong va phat trién tot trong méi truong
méi boi chit mang xi than t6 ong bao vé va han ché
cac tac dong bat lgi ciia moi truong sdng bén ngoai
1én doi séng vi khuan. Két qua nay twong tu nhu két
qua nghién ctru ctia Nguyén Khoi Nghia et al,
(2015) cho théy hiéu qua phan huy sinh hoc hoat
chat Propoxur trong dat boi dong vi khuan phan lap
Paracoccus sp.P23-7 c6 dinh trong biochar cao hon
s0 v6i khi bd sung vi khuan dang tuy do va diéu nay
cling duoc giai thich la do chét mang biochar giup
bao vé vi khuan ¢ dinh bén trong song sot trong
didu kién bt loi ctia moi trudong va mot sb vi khuan
¢6 thé phong thich va du nhép ra ngoai méi trudng
dat tir biochar dé thich nghi, sinh trudng, phat trién
va tham gia vao chirc nang phan huy Propoxur trong
dat. Nhur vay hon hop ba dong vi khuan sinh truéng
va phat trién tot nhat trong chat nén cam + duong
vang (15:1) va chat nén cam gao + mun dura + duong
vang (20:10:1), dong thoi v6i phuong phap b6 sung
vi khuin véao chét nén dang c6 dinh trong chit mang
xi than t6 ong s& gitp ting kha nang sdng sot cua vi
khuén trong thoi gian dai hon.

X

A

1 g ch¢ pham

SV A N

Log 10 mét s6 3 dong vi khuin trong

—&— NT1: Cam-Pwong-VK tw do

—&— NT3: Cam-VC-Dwong-VK te do
—l— NTS5: Cam-RC-Dwong-VK te do
—— NT7: Cam-MD-Pwong-VK tw do

6 9 |
Thai gian thi nghiém (tuan)

- NT2: Cam-Pwong-VK-xi than
-+ NT4: Cam-VC-Dwong-VK-xi than
---fik-- NT6: Cam-RC-Pwong-VK-xi than
-+ NT8: Cam-MD-Pwong-VK-xi than

Hinh 2. Dién bién mat do vi khuan ctia hdn hop ba dong vi khuin BL1-10, ST2-9 va KG6-3 trong cac loai chat nén voi
phwcyng phap bd sung vi khuan dang tw do va dang c6 dinh trong xi than td ong theo thoi gian thi nghiém (n=3 va do léch
chuan) VC: vé chudi, RC: Rudt chudi, MD: Mun dtra, VK: Vi khuén.
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KET LUAN

Xi than t6 ong 14 vat lidu tot nhat dung lam chat
mang dé cd dinh tot nhét ba dong vi khuén thir
nghiém gém 1/ BL1-10 (vi khuén hoa tan lan), 2/
KG6-3 (vi khuan c6 dinh dam) va 3/ ST2-9 (vi
khuan téng hop hormone thyc vat IAA). Am d6 chat
nén cam gao 50% la am do thich hop nhat dé ba
dong vi khuan thu nghiém nhan mat do cao nhét va
loai chat nén dung lam ché phdm vi sinh gitp cung
c?ip dinh dudng thich hop nhat dé duy tri mat @6 hdn
hop cta ba dong vi khuin BL1-10, ST2-9, KG6-3
trong thoi gian dai nhat 1a hdn hop cam gao + dudng
vang (ti 18 15:1) va hon hop cam gao + mun dira +
duong vang (20:10:1).

Loi cam on: Cong trinh dwoc thuc hién trong khuon
khé dé tai cd'p Bo Gido duc va Dao tao Vi¢t Nam
nam 2014: "Nghién ciru san xudt ché pham vi khudn
chiu mén lam tang nang sudt hia & viimg Pong bang
séng Ciru Long”. Cdc thi nghiém duwoc tién hanh cé
sw dung trang thiét bi cua Phong thi nghiém Sinh
hoc dat, Bo moéon Khoa hoc dat, Khoa Noéng nghiép
va Sinh hoc ung dung, Dai hoc Cén Tho.

TAI LIEU THAM KHAO

Ardakani SS, Heydari A, Tayebi L, Mohammadi M (2010)
Promotion of cotton seedling growth characteristics by

development and use of new bioformulation. /nt J Bot 6:
95:100.

Balkan B, Ertan (2007) Production of a-amylase from
Penicillium chrysogenum under solid-state fermentation by
using some agricultural by-products. Food Technol
Biotechnol 45: 439—442.

Ben Rebah FB, Tyagi RD, Prevost D (2002) Wastewater
sludge as a substrate for growth and carrier for rhizobia:
the effect of storage conditions on survival of
Sinorhizobium meliloti. Bioresour Technol 83: 145-151.

Canbolat MY, Bilen S, Cakmakc R, Sahin F, Aydin A
(2006) Effect of plant growth-promoting bacteria and soil
compaction on barley seedling growth, nutrient uptake,
soil properties and rhizosphere microflora. Biol Fertil Soils
42:350-357.

Chirife J, Herszage L, Joseph A, Kohn ES (1983) In vitro
study of bacterial growth inhibition in concentrated sugar
solutions: microbiological basis for the use of sugar in
treating infected wounds. Antimicro b Agents Chemother
23:766-773.

Ferreira EM, Castro IV (2005) Residues of the cork
industry as carriers for the production of legumes
inoculants. Silva Lusit 13 (2): 159-167.

Gangadharan D, Sivaramakrishnan S, Nampoothiri KM,
Pandey A (2006) Solid culturing of Bacillus
amyloliquefaciens for alpha amylase production. Food
Technol Biotechnol 44: 269-274.

Jiang C, Sheng X, Qian M, Wang Q (2008) Isolation and
characterization of a heavy metal-resistant Burkholderia
sp. from heavy metal-contaminated paddy field soil and its
potential in promoting plant growth and heavy metal
accumulation in metal-polluted soil. Chemosphere 72 (2):
157-164.

Joseph B, Patra RR, Lawrence R (2007) Characterization of
plant growth promoting rhizobacteria associated with
chickpea (Cicer arietinum L.). Int J Plant Prod 2: 141-152.

Nguyén Khoi Nghia, Duong Minh Vién, D5 Hoang Sang,
Nguyén Thi Kiéu Oanh, Nguyén Thi T6 Quyén, Lam Tir
Léng (2015) Hiéu qud phén hiy sinh hoc hoat chat
propoxur trong dat boi dong vi khuan phan 1ap Paracoccus
sp.P23-7 ¢6 dinh trong biochar. Tap chi khoa hoc truong
Pai hoc Cin Tho. Phin B: Nong nghiép, Thily san va
Cong ngh¢ Sinh hoc: 40 (2015) (2): 90 — 98.

Nguyén Lan Diing, Nguyén Dinh Quyén, Pham Vin Ty
(2012) Vi sinh vat hoc. Ha Noi: Gido duc Viét Nam, Tr
142 —401.

Palleroni NJ (1984) Gram-negative aerobic rods and cocci,
p. 140-178. In N. R. Krieg (ed.), Bergey’s manual of
systematic bacteriology, vol. 1. Williams & Wilkins,
Baltimore.

Peterson HL, Loynachan T.E (1981). The significance and
application of Rhizobium in agriculture. In: Giles, K.L.,
Atherly, G., (Eds.). Biology of Rhizobiaceae, Academic
Press, NY, pp. 311-331.

Sivaramakrishnan S, Gangadharan D, Nampoothiri KM,
Soccol CR, Pandey A (2006) Amylases from microbial
sources — An overview on recent developments. Food
Technol Biotechnol 44: 173—184.

Somasegaran P, Hoben HJ (1985) Methods in legume-
Rhizobium technology. Hawai: Niftal Project. Mircen.

Tilak KVB, Subba Rao NS (1978) Carriers for legume
(Rhizobium) inoculants. Fertilizer News 23: pp 25-28.

Van Veen BD, van Drongelen W, Yuchtman M, A Suzuki
(1997) Localization of brain electrical activity via linearly
constrained minimum variance spatial filtering. /EEE
Trans. Biomed. Eng. 44 (9): 867-880.

Vessey JK (2003) Plant growth promoting rhizobacteria as
biofertilizers. Plant Soil 255: 571-586.



Nguyén Khoi Nghia & Nguyén Thi Kiéu Oanh

SELECION OF CARRIER MATERIAL AND SUBSTRATE FOR BIOFERTILIZER BY-
PRODUCT CONTAINING THREE HALOPHILIC PLANT GROWTH PROMOTING
BACTERIA (BURKHOLDERIA CEPACIA BL1-10, BACILLUS MEGATERIUM ST2-9 AND
BACILLUS AQUIMARIS KG6-3)

Nguyen Khoi Nghia, Nguyen Thi Kieu Oanh

Cantho University
SUMMARY

In biofertilizer production, carriers and substrates have an important role in maintaining an efficacy of the
commercial biofertilizer by-product. The aim of this study was to select the best carrier material and substrate
and as well substrate’s moisture to sustainably store biofertilizer by-product containing three halophilic plant
growth promoting bacterial strains. They are Bacillus aquimaris KG6-3 (KG6-1), Burkholderia sp. BL1-10
(BL1-10) and Bacillus megaterium ST2-9 (ST2-9) with a function of non-symbiosic nitrogen fixer,
phosphorous solubilizing bacteria and IAA producing bacteria, respectively. All the experiments in this study
were conducted under the laboratory conditions. Spent coffee ground and domestic coal ash were used as
carrier materials. Besides that, rice bran, banana peel, banana flesh, cocopeat and brown sugar were used as
substrate materials. The results showed that the domestic coal ash was able to sustain the highest viable cell
number of ST2-9 and KG6-3 strains after 16 incubation hours whilst BL1-10 was found to be highest viable
cell number in carrier material of spent coffee ground and the viable cell number of mixed inoculum including
three bacterial strains was shown to be not significantly different among the three tested carrier materials.
Moreover, the viable cell number of all three bacterial strains regardless of single or mixed inoculation was
found to be highest during 15 weeks in rice bran substrate with 50% of moisture content. The mixed viable cell
number of bacterial consortium achieved highest in the substrate containing rice bran + brown sugar (15:1,
w/w) and when taking into account a comparion between two inoculation means, it was shown that the viable
cell number in treatments with bacteria immobilized in domestic coal ash was always higher than that in
treatments with free cell bacteria inoculation method. Thus, it was concluded that domestic coal ash and rice
bran + brown sugar mixture (15:1) was the best carrier material type and substrate for biofertilizer by-product
containing the three holophilic plant growth promoting bacteria and the immobilization technique to inoculate
bacteria via carrier material was the best option for microbial inoculation.

Keywords: Bacillus aquimaris, Burkholderia sp, domestic coal ash, rice bran, viable cell number
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