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(57) Giai phap htru ich dé cap dén phuong phap san xuét ché pham vi sinh vat chirc nang
dung cho cay hd tiéu bao gém cac cong doan: (i) chuén bi dich nudi cdy cac chung vi sinh
gom 5 ching duoc phan 1ap tir dat trong hd tiéu: Azotobacter vinelandii Ab-HT14.2;
Acetobacter diazotrophicus AC-HT4.2; Azospirillum brasilense As-HT14.1; Pseudomonas
putida VL-HT14.5; va Aspergillus niger ML-HT4, (ii) chudn bi moi truong nudi ciy x0p
vo trung, (ii1) phdi tron cac chung vi sinh da vao méi truong nudi cay x0p vo trung theo ti
1¢ khéi lwong 1% dich nudi cdy mdi chung vi sinh va 95% moi trudng nudi cdy xop vo
trung, (iv) nudi u hon hop da ph01 tron 6 nhiét do 25 - 30°C trong 7-10 ngay, va (v) kiém
tra chat luong va bao quan san pham Giai phép hitu ich ciing dé cap dén ché pham vi sinh
vat chirc nang dung cho cay ho tiéu thu dugc tir phuong phap nay (tén goi la HOTIEU -
HTD 03), trong do6 ché pham bao gém 5 chung vi sinh dugc phan 1ap tir dat trong ho tiéu
gdm cac ching; Azotobacter vinelandii Ab-HT14.2; Acetobacter diazotrophicus AC-
HTA4.2; Azospirillum brasilense As-HT14.1; Pseudomonas putida VL-HT14.5; va
Aspergillus niger ML-HT4, duoc phdi trén va nudi U trong moi trudong nudi ciy xOp vo
trung theo ti 18 khéi luong 1% dich nudi cdy mdi chung vi sinh c6 mat d6 vi sinh vat >107
CFU/g va 95% mdi trudng nudi cay x6p vo tring.
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Linh vue ky thuit dwoc dé cap .

Giai phap hitu ich thude linh vuc nong nghiép, cu thé 1a @& cip dén phuong phép
sén xuét ché phdm vi sinh vat chirc nang cho cay hd tiéu (tén viét tht 1a HOTIEU-HTD
03) va ché phim duoc san xuét theo phuong phap nay dé sir dung trong canh tac cay
hd tiéu theo hudng phat trién bén vimng.

Tinh trang ky thuit cia gidi phap hiru ich

Phén bén vi sinh 13 san phdm chtra céc vi sinh vat sdng, da duoc tuyén chon c6
mat d6 phit hop véi tiéu chuan ban hanh, théng qua céc hoat dong séng coa chuing tao
nén cac chit dinh dudng ma cdy trong co thé sir dung duge (N, P, K, S, Fe,...) hay cac
hoat chét sinh hoc, gép phin ning cao ning suét va chit luong nodng san. Phan vi sinh
phai ddm bdo khong gdy anh hudng x4u dén nguoi, dong vat, thuc vat, moi truong
sinh thai va chét luong nong san.

Phan bén vi sinh ¢6 nhiéu uu diém so véi phan bén héa hoc, ngoai tac dung ning
cao nang sudt va chét lwong cdy trong, tiét kiém phan vo co, giam chi phi san xuét thi
phan vi sinh con gép phin quan trong trong viéc bio vé mdi trudng va phaét trién bén
vimg. Vi sinh vat duge tuyén chon cho viéc san xuét phan bén vi sinh 1a nhitng vi sinh
vat dd dugce nghién ctu, danh gid hoat tinh sinh hoc va hidu qua dbi véi dat va cay
trong. Viéc bd sung cic loai vi sinh vat c6 kha ning phan gidi celluloza cao
(Aspergillus, Trichoderma, Penicillium...), cb dinh nito tu do (4dzotobacter), phan giai
1an (4spergillus, Penicillium, Pseudomonas, Bacillus) v&i mat do 106-108 CFU/g cung
céc nguyén t6 dinh dudng nmr N dang hitu co, P dang quing photphorit d3 lam tdng
chit lugng ctia phan bén 1én dang ké. Cac san pham phan bon sinh hoc san xut va ché
bién tir phé, phu phdm ndng nghiép, tir than bun, tir dt hiém... déu da duoc nghién
ciru, xdy dung quy trinh san xudt phuc vu san xuit néng lam nghiép. Céc san pham
phén bén vi sinh nhu: Azogin, Rhizolec, Vitaragin, Phosphobactein... déu c6 hiéu qua
tét cho cdy trong.

Mic du phan bén sinh hoc d4 duge nghién ctu tir 1au, nhung ¢6 1& do nhiéu yéu
t6 chti quan va khach quan khéc nhau nén mirc d6 ting dung cho timg cy trdng con rat
han ché. Mit khéc, cac loai phan bén di san xuit va cung tng ra thi truong maoi chi
duoc san xut tir mot sb loai vi sinh vat nhét dinh (cb dinh nito cong sinh, héi sinh tu
do, phan giai 1an...), hiéu qua sir dung céc loai phan nay trén céc cdy trong khéc nhau,
cac ving thd nhudng khac nhau 14 khéng gidng nhau. Nguyén nhan cta hién tugng
nay la do su phong pht, da dang ctia hé vi sinh vat trong d4t va tac dong qua lai nhiéu
chidu ctia cac vi sinh vat véi nhau, cia vi sinh vat véi ciy trong va diéu kién moi
truong.

Trong canh tac cay hd tiéu & nude ta c6 nhidu loai phén bon hitu co vi sinh da
dugc ding ky va khao nghiém dua vao st dung nhu phén hiru co vi sinh Song Gianh
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ctia Tong Cong ty Séng Gianh, phan hitu co vi sinh Qué Lam cta Tap doan Qué Lam,
MT1 (SH1), TN-3, TN-4 ... C4c loai ché phém vi sinh vat ndy dugc san xuét dai tra va
st dung chung cho nhidu loai cy trong. Vi vy, nhidu ching vi sinh trong céc ché
phim nay khéng thich hop cho su sinh truéng ciia cdy hd tidu. Do d6 khi duge sir dung
dé bon cho cay hd tiéu, hiéu qua dat dugc khong cao. Hién nay, trén thi trudng & nudc
ta cling d4 c¢6 1 s6 loai phan hitu co vi sinh chuyén ding cho ciy hd tiéu nhu phan hitu
co An Pién 1, phan hitu co vi sinh HQ8, phén hiru co vi sinh BLC 08, phan hitu co vi
“sinh HCMKS... Tuy nhién, cac loai phan hitu co vi sinh ndy méi chi bao gdm cac
'chfmg vi sinh vat 14 Bacillus va Trichodema do d6 cling chua thuc sy thich hop nhét
cho cy hd tiéu. Cho dén nay trén thi truomg & nudc ta ciing chua c6 loai phan vi sinh
nao chuyén dimg cho cdy hd tiéu ma trong d6 bao gdm diy da cac ching vi sinh vat
chirc ndng nhu cac ching vi sinh phan gidi celluloza, cb dinh dam, phén giai lan...va
hon nita lai 14 c4c ching vi sinh dwoc phan 14p tir chinh dit trdng hd tiéu.
Ban chat ky thuit ciia giai phap hiru ich
Muc dich cta giai phép hiru ich 13 dé xuit phuong phép san xuét ché phim vi
sinh vt chitc ning chuyén dung thich hop nhit cho sy sinh truéng clia cdy hé tiéu
nhim nang cao ning suit va hiéu qué cua loai ciy cong nghiép nay.
Dé dat dugc muc dich néu trén, gidi phdp hitu ich dd dua ra phuong phép san
xuét ché phim vi sinh vét chirc ning bao gém day da cic vi sinh vat chiic ning thich
‘hop cho sy ting trudng clia ciy hd tiéu va duoc phan 1ap tir chinh dit trong hd tiéu.
Ché phdm vi sinh vat chirc ning duoc san xuat theo phuong phap ndy bao gdm céc
thanh phan theo khéi lugng nhu sau:
- 1% dich nuéi ciy ching Azotobacter vinelandii Ab-HT14.2 dugc phan lap va
tuyén chon tir dat tréng hd tidu c6 mat d6 vi sinh vat bing hoic 16n hon 10’ CFU/ g;
- 1% dich nuéi cdy ching Acetobacter diazotrophicus Ac-HT4.2 duoc phan lap
va tuyén chon tir d4t trdng hd tiéu c6 mat do vi sinh vét bang hodc 16n hon 10" CFU/g;
- 1% dich nudi cdy ching Azospirillum brasilense As-HT14.1 dugc phan lap va
tuyén chon tir dit tr@)ng hd tiéu c6 mat do vi sinh vat béng hodc 16n hon 10’ CFU/ g;
- 1% dich nudi ciy ching Pseudomonas putida VL-HT14.5 dugc phan 1ap va
tuyén chon tir dat tréng hd tiéu c6 mat d6 vi sinh v4t bang hoic 16n hon 10’ CFU/ g;
- 1% dich nuéi cdy ching Aspergillus niger ML-HT4.1 dugc phén lap va tuyén
chon tir d4t tréng hd tiéu c6 mét d6 vi sinh vat bing hodc 16n hon 10’ CFU/g; va
- 95% méi truomg x6p vo tring 1a hdn hop chit mang.
M5 ta vin tiit cdc hinh vé
Gi4i phap hitu ich s& duoc trinh bay chi tiét va rd rang hon sau day ciing v6i cac
hinh v& kém theo, trong do:
- Hinh 1 12 hinh v& thé hién so db quy trinh c6ng nghé san xuat ché phdm vi sinh
vét chirc ning ding cho cay hé tiéu theo giai phap hitu ich;
- Hinh 2 1a hinh v& thé hién vi tri phan loai cta ching Azotobacter sp. Ab-
HT14.2;
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- Hinh 3 14 hinh v& thé hién vi tri phan loai ctia chiing Acefobacter sp. Ac-HT4.2;

- Hinh 4 13 hinh v& thé hién vi tri phan loai clia ching Azospirillum sp. As-
HT14.1;

- Hinh 5 13 anh phan loai chiing Pseudomonas sp VL-HT14.5 dya trén kit chuan
API 20NE;

- Hinh 6 12 hinh v& thé hién vi tri phan loai clia chung Pseudomonas sp VL-
HT14.5;

- Hinh 7 1 hinh v& thé hién vi tri phan loai cta ching Aspergillus niger ML-
HT4.1;

- Hinh 8 13 dic diém hinh thai ctia chiing Acefobacter sp. Ac-HT4.2;

- Hinh 9 14 d3c diém hinh thai ctia cac ching Azospirillum sp. As-HT14.1;

- Hinh 10 12 dic diém hinh thai ctia cic ching Pseudomonas sp. VL-HT14.5;

- Hinh 11 12 hinh &nh c4y hd tiéu & cic mo hinh thi nghiém, trong d6 bén trai 1a md
hinh thi nghiém, bén phai 14 m6 hinh dbi chimg;

- Hinh 12 14 néng suét hd tiéu thuc thu cia mo hinh tai phuong Yén Thé, trong
do6 (a): nim 2014; (b): ndm 2015.

MBO ta chi tiét giai phap hiru ich

Phuong phép san xuit ché phdm vi sinh vét chirc ndng ding cho cdy hd tiéu theo
giai phap hiru ich dya trén cac nguyén tic co ban sau day:

- Ché phim duoc san xuit theo nguyén téc nudi cdy trén moéi truong x6p vo
tring. Ch4t mang duogc dung 13 than bun c6 kém theo mét s6 phu gia nhu cao lanh,
cam nghién, trdu, dét, voi bot. ...

- Céc chung vi sinh vat d& duogc thir kha nang d6i khang trén thach dia va trong
ché phim. Cac ching dong thoi séng hoa hop vé6i nhau trén mdi truong x6p thanh
trimg, vi vay cac ching ndy duoc lya chon @& dua vao san xuét ché phém vi sinh véat
da chirc néng.

- Trong céc loai ché phdm vi sinh vat chung gibng c6 ¥ nghia quyét dinh d6i voi
chat lugng clia san phim. Vi vy céc ching giéng phai tuyén chon sao cho c6 hoat tinh
sinh hoc cao, c6 kha ning canh tranh dé sinh truéng va hoat dong tbt trong cac moi
truong sinh thai d4t. Pong thoi céc ching phai giit dugc hoat tinh qua thoi gian bao
quan thi méi dam bao c6 quy trinh cong ngh¢ san xuét on dinh.

- Ché phém duoc t6i wu hoé thanh phin va diéu kién nudi cdy dé dat mat do tir
10° CFU/g tré 1én sau 1 tudn cdy vao va céc ching déu sinh truéng va phat trién tdt
trong ché phdm. Ché phdm chira trong tui polyetylen, bao quin & nhi¢t do phong, tranh
anh sang. Ché phém c¢6 thé bao quan trong 6 thang & nhiét do phong (dat mat dd theo
tiéu chudn nganh Néng nghiép TCN 6167-1997). Hoat tinh sinh hoc cta cac ching
cling khong bi mét di sau thoi gian béo quén.
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Hinh 1 thé hién so d quy trinh cong nghé cua phuong phap san xut ché phim
vi sinh v4t chitc ning ding cho ciy hd tiéu theo giai phép hiru ich. Phuong phap dugc
d& xut bao gdm cac cong doan sau:

1. Chuén bi dich nubi céy clia cic ching vi sinh vét béng céach: 14y céc ching vi
sinh vat hitu ich thudn khiét (gdm 5 ching vi sinh vat: 4zotobacter vinelandii Ab-HT
14.2; Acetobacter diazotrophicus Ac-HT 4.1; Azospirillum brasilense As-HT 14.1;
Pseudomonas putida VL-HT 14.5; va Aspergillus niger ML-HT 14.2) tir m6i trudong
thach nghiéng va nhén gidng trén mdi trudng dich thé bang cach nudi cdy lic véi toc
d6 200 vong/ phit & nhiét d6 30°C trong thoi gian 3 ngay d8 tao ra dich nudi cho mdi
loai vi sinh vat, khi mat do t& bao dat khoang 107-10° CFU/ml thi cdy vao méi truong
nudi ciy x6p.

2. Chuan bi mdi truong nudi cdy x8p (hdn hop chit mang) béng cach: phéi tron
cao lanh, than bun, trdu nghién, cam, bot sén, duong kinh, v6i bdt, nude va chat dinh
dudng da luong (gém K,HPO,4, MgSO, va NaCl phéi tron v6i nhau theo ti 1€ khéi
lwong 1:1:1). Khir tring hdn hop chit mang & nhiét d6 125°C, 4p suit 126,66 kPa
(twong duong 1,25 at), thoi gian 150 phut.

3. Phéi tron céc thanh phin dé tao ché phim vi sinh vt chiic ndng dung cho cay
hd tiéu (HOTIEU-HTD 03) bing cach: Phéi tron 1% dich nudi cdy mdi loai vao 95%
méi trudng xdp vo tring d& moéi truong dat d6 4m khoang 30%.

4. Tién hanh 1&n men xp trong 7-10 ngay & nhiét d6 phong (nhiét do 25-30°C).

5. Kiém tra mat d6 vi sinh vat hitu ich trong ché phém. Mit d6 vi sinh vat khi
méi cdy dat 10% dén 107 t& bao trong 1g ché phdm. Sau 7-10 ngay gitt & nhiét do
phong, mat d¢ vi sinh vét trong ché phim dat tir 10" CFU/g tr& 1én (TCVN).

5. B4o quan: bao quan ché phim & nhiét d6 phong, noi khé thoang, tranh énh
sang mét troi cho dén khi st dung. Cac ché phdm c6 thé sir dung 6t sau 6 thang bao
quan & nhiét do phong.

Ché phidm vi sinh vat chic niang dung cho ciy hd tiéu thu dugc theo phuong
phép cua giai phap hitu ich nay bao gdm cac thanh phén tinh theo phdn trim khéi
luong nhu sau:

- 1% dich nubi ciy ching Azotobacter vinelandii Ab-HT 14.2 dugc phan 1ap va
tuyén chon tir d4t tréng hd tiéu c6 mat d6 vi sinh vat béng hoac 16n hon 10’ CFU/g;

- 1% dich nuéi cdy ching Acetobacter diazotrophicus Ac-HT 4.1 duge phan l1ap
va tuyén chon tir dAt trong hd tiéu c6 mét do vi sinh vat bing hosic 16n hon 10’ CFU/g;

- 1% dich nudi cy ching Azospirillum brasilense As-HT 14.1dugc phan lap va
tuyén chon tir d4t trong hd tiéu c6 mat do vi sinh vat béang hodc 16n hon 107 CFU/g;

- 1% dich nuéi ciy ching Pseudomonas putida VL-HT 14.5 dugc phéan 1ép va
tuyén chon tir d4t trf‘mg hd tiéu c6 mat do vi sinh vat béng hoc 1én hon 10’ CFU/g;
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- 1% dich nudi ciy ching Aspergillus niger ML-HT 14.2 duoc phéan lap va tuyén
chon tir dat tréng hd tidu c6 mat do vi sinh vat bing hosc 16n hon 10’ CFU/ g; va

- 95% mdi trudng nudi cly xbp vo tring.

Vi du thye hién gidi phap hitu ich
Vi du 1: Tuyén chon cdc chiing vi sinh vit dwgc sit dung dé san xudt ché phim

Nguén géc: Pugce phén 1p tir dit tréng cdy Hb tiéu.

Tén chimg: Azotobacter sp. Ab-HT14.2; Acetobacter sp. Ac-HT4.2; Azospirillum
sp. As-HT14.1; Pseudomonas sp. VL-HT14.5; va Aspergillus sp. ML-HT4.1.

Chirc ning: Céac chung vi sinh vét c¢6 chic ning c¢b dinh dam, sinh chat kich thich
sinh trudng va phan giai 1an. St dung cac ching vi sinh vét c6 cac dac tinh nay gitp
c4i thién do phi cta dat, kich thich sinh trudng cua cay hd tiéu, ting chat dinh dudng
va ting kha ndng gilt 4m cho dt.

Dic diém phan loai:

Chiing Azotobacter sp. Ab-HT14.2

Phén logi vi khudn diea trén dic diém hinh théi:

Céc ching s& duge phén loai so b theo hinh thai, mau sic, kich thudc khuén lac
va t& bao. Két qua quan sat dic diém hinh théi clia ching duogc thé hién & bang 1.

Bang 1. Dic diém hinh thai cta ching Azotobacter sp. Ab-HT14.2

] Hinh thdi khuin lac | Hinh thii té bao L
Chiing R A z . | Gram | Bao ti
trén Ashby dwéi kinh hién vi

Khuin lac tron, mau
luc huynh quang,
Azotobacter bong, nhdy. Sic t6
sp. Ab-HT14.2 | khuéch tan vao moéi
truong. Puong  kinh

2,5 mm.

Té bao hinh cu, 2
t€ bao thudng dinh
nhau, kich thudc |- -
1,5 x 2 pum., tao

nang Xac.

Phén logi vi khudn dwa trén déic diém sinh Iy, sinh hoa
Bang 2. Dic diém sinh 1y, sinh héa clia cac chung Azotobacter sp. Ab-HT14.2

TT |Pic diém Ab-HT14.2
1 | Hiéukhi +

2 | Vihiéukhi -

3 Kha nang di dong +

4 Phép thir catalaza +

5 Phép thtr oxidaza +

6 Kha ning ddng hoéa tinh bot, rhamnoza, |+
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disacarit, dextrin

7 Kha ning dong héa lactoza, manitol, | _
natribenzoat
Sinh trudng trén alcohol +

9 Sinh trudng trén axit hitu co

10 Axit hoda céc nguén sucroza, lactoza, | |
mannitol, maltoza, fructoza, sorbitol, glucoza

11 | Axit hoa ngudn galactoza +

12 | Tao H,S +

13 Hoat tinh ureaza +

14 | Khi¥ nitrat +

15 Sinh enterotoxin -

16 | Nhiét d6 t6i wu cho sinh trudng 28 -30°C

17 | pH cho sinh truéng 6,5-7,5

Dua trén mot sd dic diém hinh thai (Bang 1), sinh ly, sinh héa (bang 2) nhan
thiy ching Ab-HT14.2 c6 dac diém gidng véi vi khuan thudc loai A. vinelandii (Khoa
phan loai vi khuan ctia Bergey, 1994).

Phaén logi vi khudn dwa trén trinh ti gen 16S ARN

pé khéng dinh dic diém phan loai va x4c dinh vi tri phan loai cta cac chung, da
tién hanh giai trinh tw gen 16S cua chung vi sinh vat duoc phan lap. Muc dd tuong
d6ng nucleotit ctia chiing Azofobacter sp. Ab-HT14.2 dugc so sanh v6i cac chung da
dugc cong b trong Genbank (Hinh 2).

Két qua giai trinh ty gen va x4c dinh vi tri phan loai ching Azotobacter cling cho
két qua tring véi két qua nghién ctru dic diém hinh théi va sinh ly, sinh hda c6 trinh tu
twong ddng véi vi khudn A. vinelandii, voi mirc d§ trong ddng 99,5% (Hinh 2).

Nhu vay, dya trén déc diém hinh thai, sinh 1y, sinh héa va trinh ty gen 16S ARN,
c6 thé khing dinh ching vi khudn dwgc phén 1ap c6 tén phén loai 1a Azotobacter
vinelandii Ab-HT14.2.

Ching Acetobacter sp. Ac-HT4.2

Phén logi vi khudn dwa trén ddc diém hinh thdi:

Két qua quan sat dic diém hinh thai cta ching vi khuin Acetobacter sp. Ac-
HT4.2 dugc thé hién & Bang 3.

Bang 3. Dic diém hinh thai cia ching Acetobacter sp. Ac-HT4.2

] Hinh thi khuin lac | Hinh thdi € bao | . | .
Chiing trén LGI duwdi kinh hién vi Bao tir

Khudn lac vang, tron | Té bao hinh que
Acetobacter | nho du dan, duodng |thing, ddu tron, xép
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sp. Ac- | kinh 1-2 mm, bé mdt | chudi, kich thuéc
HT4.1 tron béng, khong sinh | 0,7 x 1,2 pum. Cé
séc td. chu mao.

Phén logi vi khudn diea trén dic diém sinh Iy, sinh héa

Bang 4. Dic diém sinh ly, sinh hoa ctia cic ching Acetobacter sp. Ac-HT4.2

TT |Pic diém Ac-HT4.2

1 Hiéu khi bit budc, sinh truéng nhanh +

2 C6 dinh nito trong diéu kién vi hiéu khi -

3 Kha nang di dong +

4 Phép thir catalaza +

5 Kha ndng oxy hod -

6 Sinh axit tir glucoza, etanol +

7 Sinh axit tir D-mannitol, D-sorbitol, I-propanol -

3 Kha ning dong hoéa etanol, glycerol, D-galactoza, D- +
xyloza, maltoza, fructoza, glucoza, sucroza.

9 Kha ning dong hoa natri acetat +

10 | Kha ning dong hoa D-arabinoza -

11 | Kha ning dong hoa D-sorbitol +

12 | Kha ning d6ng héa D-mannitol -

13 Kha ning dong héa metanol (1%), mannoza, dextrin, |
tinh bt

14 | Sinh trudng trén mdi trudng chira 30% glucoza hodc +
sucroza

15 Tao H,S -

16 | Sinh enterotoxin -

17 | Nhiét d6 toi uu cho sinh truéng 27-30°C

18 | pH cho sinh truéng 5,5

Dua trén mot s6 dic diém sinh ly, sinh hoa cua chung Acetobacter sp. Ac-HT4.2
(Béang 4) c6 thé nhan thay rang chung vi khuin c6 ddc diém gidng v6i vi khuin thude
loai A. diazotrophicus (Khoa phan loai vi khuén cta Bergey). Pé khing dinh thém
ching t6i tiép tuc x4c dinh trinh ty gen 16S clia cc chling vi khuén dugc phan 13p.

Phén logi vi khudn diea trén trinh tw gen 16S ARN

Két qua giai trinh tw gen clia ching Acetobacter sp. Ac-HT4.2 (hinh 2) so sanh
véi trinh tu cac chung duoc cong bd trong Genbank ciing khing dinh chiing nay 1a 4.
diazotrophicus v6i muc do tuong déng 99-100%. Nhu viy dua trén dédc diém hinh
thai, sinh ly, sinh héa va trinh tw gen 16S ARN, ching vi khudn dugc phén 1ap c6 tén
phén loai 14 4. diazotrophicus Ac-HT4.2.

Chiing Azospirillum sp. As-HT14.1
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Phén logi theo déc diém hinh théi

Két qua quan sat dc diém hinh thai cta cic ching vi khuan dugc the hién & bang

5.

Bang 5. Pic diém hinh théi clia cdc ching Azospirillum sp. As-HT14.1

Chiing

Hinh thai khuan lac
trén LGI

Hinh thai té bao
dwéi kinh hién vi

Gram

Bao tir

Azospirillum
sp. As-C1.3

Khuén lac tron déu, bé
mat tron, bong, nhéy,
mép phéng, mau tring
stta, duong kinh 1,7

mm.

Té bao ¢o dang que,
d4u xoén, kich thudc
2,1 x 3,7 uym. Trén
moéi truong dich co

tién mao.

Dic diém hinh thai khudn lac va t& bao cho thiy ching déu mang nhitng dic
diém dic trung ctia vi khuan thude chi Azospirillum.

Phén logi vi khudn dya trén déic diém sinh Iy, sinh héa

Dic diém sinh héa cia céc ching duge xac dinh dya trén kit chuén API 20NE
Bang 6. Pic diém sinh 1y, sinh héa ctia ching Azospirillum sp. As-HT14.1
TT Pic diém As-HT14.1
Hiéu khi +

C4 dinh nito trong didu kién vi hiéu khi

+
Kha ning di dong +
Phép thir catalaza +

Kha néng oxy hoa N

Thiy phan gelatin -
Sinh axit tir D-glucoza +
Kha ning ddong héa D-fructoza, glycerol, D-
8 gluconat, 2-ketogluconat, axit malic, D-riboza, | +
D-sorbitol, D-xyloza.

Kha nang ddng héa N-acetylglucosamine, L-
arabitol, celobioza, D-arabinoza, inositol,
maltoza, L-thamnoza, sucroza, L-xyloza, D-
glucoza, D-mannitol,

N | N | B W N -

Kha ning ddng héa D-riboza, D-mannoza, L-

10 arabinoza, D-arabitol, D-fructoza, D-galactoza

11
12
13
14

15

Kha ning déng héa D-lactoza
Khi nitrat
Hoat tinh ureaza

+ |+

Thuy phan gelatin
Sinh indol
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16 Sinh enterotoxin -

17 Sinh H,S -

18 Nhiét d6 t6i wu cho sinh truéng 25-37°C
19 pH cho sinh trudng 6-7

Dua trén mot sé dac didm hinh thi, sinh 1y, sinh héa cta vi khun Azospirillum
c6 thd nhan thdy ching As-HT14.1 c6 dic diém gibng v6i vi khuan thudc loai A.
brasilense (Khoa phan loai vi khuin ctia Bergey 1994).

Phén logi vi khudn dya trén trinh t gen 16S ARN

Trong sb nhitng vi khuan r& ¢b dinh N, Azospirillum dugc danh gid 14 mot trong
nhing g cir vién tiém ning cho san xuét phan vi sinh do c6 céc hoat tinh kich thich
sinh trudng thuc vat nhu vira ¢6 kha ning c¢b dinh N, phén gidi P lai vira c6 kha ning
sinh c4c phytohormon auxin, cytokinin, zeatin, co chét diéu hoa hoic siderophore. Cho
dén nay c6 tdng s6 khoang 15 loai dd dugc miéu ta trong chi Azospirillum.

Tir ADN tdng sd, bang k¥ thuat PCR st dung cdp mdi di thu dugc gen ma hoa
16S ARN ctia chiing. Két quéa dién di dd cho thiy san pham PCR khuéch dai gen 16S
ctia chung thu dugc mot bing rat dic hiéu. Kich thude phan tir vao khoang ~ 1,5 kb
tuong duong véi tinh toan I thuyét.

San phém PCR sau tinh sach dugc dung truc tiép dé xac dinh trinh ty nucleotit
cta gen 16S ARN. Str dung doan mdi di gin huynh quang clia by hod chét chuén,
phan tich trén may xé4c dinh trinh tw ADN tu dong, xt 1i béng chuong trinh PC/GEN.
Truy cdp ngan hang gen d tim nhig loai da dang ky c6 trinh ty trong dong.

Két qua giai trinh ty gen clia ching (Hinh 3) so sanh véi trinh ty cac ching dugc
cong bd trong Genbank cho thiy ching As-HT14.1 c¢6 quan hé gin véi loai
Azospirillum brasilense (mtc d§ tuong ddng 98,2%).

Nhu véy, dua trén dic diém hinh thi, sinh 1y, sinh hoa va trinh tu gen 16S ARN,
c6 thé khing dinh ching duge phén 18p 6 tén phén loai 1a Azospirillum brasilense As
HT14.1.

Chiing Pseudomonas sp. VL-HT14.5

Phén logi theo ddc diém hinh thdi

Két qua quan sat dic diém hinh thai, mau sac, kich thuéc khuén lac va t bao cta
céc ching vi khuan dugc thé hién & Bang 7.

Bang 7. Dic didm hinh thai ctia cdc chimg Pseudomonas sp. VL-HT14.5

Hinh théi khuin lac | Hinh thii t€ bao
dwéi kinh hién | Gram Bao tir
trén LGI .

V1

Chiing

Pseudomonas | Khuan lac phing mau | Té bao hinh que,
sp.VL- kem duc, c6 vién nhan, | kich thuéc 0,7- |~ }

-10-
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HT14.5 tiét sic t6 huynh quang, | 1,1 x 2,5-4 pm,
duong kinh khuén lac 8 | dtmg don 18. C6
mm. tién mao.

Phén logi vi khudn dya trén dic diém sinh Iy

Bang 8. Pic diém sinh 1y clia cac chiung Pseudomonas sp. VL-HT14.5

TT Pic diém VL-HT14.5
1 Hiéu khi bét budc +

2 Vi hiéu khi -

3 Kha néng di dong +

4 Phép thir catalaza +

5 Kha ning 1én men +

6 Sinh enterotoxin -

7 Nhiét d6 t6i wu cho sinh truéng 25-30°C

8 pH cho sinh truéng 4-8

Dua vao dic didm hinh thai khudn lac va té bao, nhan thdy ching VL-HT14.5 ¢6
dac didm tuong ddi giéng vi khun thudc chi Pseudomonas.

Phén logi vi khudn diea trén déic diém sinh héa

Chiung VL-HT14.5 thudc loai truc khuén Gram (-) va c¢6 nhiéu dic diém gibng vi
khudn thudc chi Pseudomonas nén dugc phan loai theo kit API 20NE. Trong sudt qué
trinh nubi cdy, cac phan tmg dugc nhin biét béng sy ddi mau hoa chét. Két qua duoc
trinh bay & Bang 9.

Bang 9. Dic diém sinh héa cla chung vi khuan Pseudomonas phan giai 1an VL-
HT14.5 dya trén kit chuan API 20NE

TT |Dic diém Phan | tp | pae dibm Phin
ing wng
1 Khtr nitrat + 12 | Pong héa mannitol -
2 | Sinh indol . |13 |PonghéaN-acetyl- |
glucosamine

3 Lén men D-glucoza |+ 14 | Pong hoa maltoza -

4 | Thay phan L-arginin | + 15 | Pdnghoa kali gluconat | +

5 Sinh ureaza + 16 | Péng hoa axit capric -

6 Thy . phan p- + 17 | Pong hoéa axit adipic -
glucosidaza

7 Thiy phan gelatin - 18 | Pong hoa axit malic +

3 Thuy phan p- n
galactosidaza 19 | Dong hoéa trinatri citrat | -

9 Pong hoéa glucoza +
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10 | Ddng hoa arabinoza |+ 20 | Bong héa phenylacetic | -
11 | DPdng héa mannoza - 21 Sinh Oxidaza +

Déi chiéu v6i dit lidu phin mém cho thiy ching VL-HT14.5 tuong dong vai vi
khuén Pseudomonas putida (% id) > 95% (xac dinh t6t). Két hop véi khoa phan loai vi
khudn ctia Bergey c6 thé so bd dinh tén ching VL-HT14.5 13 Pseudomonas putida.

Do mirc d6 xac dinh cua cac ching VK phén giai lan theo kit chudn API khong
cao nén cin tiép tuc tién hanh xac dinh trinh tw gen 16S rARN dé khéng dinh thém vé
vi tri phén loai ciia cdc chung nay.

Phén logi vi khudn phan gidi lan dya trén trinh te gen 16S rARN

Trinh tu ctia doan gen 16S rARN ctia ching VK VLHT14.5 ciing duge so sanh
véi cac chiing cé muc do twong ddng cao nhét trong ngan hang gen (Hinh 5). Két qua
phén tich cho thiy ching VLHT14.5 thé hién mtrc d6 twong dong véi P. putida 1312
t6i 100%. Cay pha hé ciing cho thdy, ching VLHT14.5 phan lap tai Viét Nam clung
nhém phu véi chiing Pseudomonas putida J312, nhu vay chung c6 chung ngudn gbc
tién ho.

Pseudomonas putida di dugc biét dén nhu loai vi khudn dugc st dung trong didu
khién bénh thuc vét va c6 thd 1am suy giam nhidu tac nhan gay 6 nhiém vi vAy no co
thé duoc st dung trong san xut phan vi sinh.

Cin clt vao cac dic diém hinh thai, sinh ly, sinh hoa, kit chuin API 20NE, trinh
tu gen 16S rARN két hop véi hé thdng phén loai vi khuin ctia Bergey, ching VL-
HT14.5 duogc phan loai la Pseudomonas putida.

Chiing Aspergillus sp. ML-HT4.1

Phén logi ndm méc dwa trén ddc diém hinh thdi, sinh Iy

Sau 2-5 ngay nudi ciy tién hanh khéo s4t cac ddc diém cua khuin lac non. Sau 5-
12 ngay nudi cy khao st cac dac diém cia khuén lac truong thanh, dong thoi quan
st cach sp xép clia bd may mang bao tir va ciia bao tir & tiéu ban vi hoc.

Pic diém chung cta chiing nim soi duge nghién ciru 12 try ndm tach biét va cé
hyalin. C4c bao tir ¢ ngudn gdc xuit phét tir cac té bao chan déy trén tru d va két
thic bing mot tui ndAm & dAu. Khuén ty ting trudng & ngon, c6 vach ngan, phan nhénh,
khong méu, mau nhat hoic tré nau. Vira c6 kha nang sinh san sinh dudng (tir khudn
ty), lai vira ¢6 kha nang sinh san v tinh (bing bao tir tran).

bic diém sinh ly: Hiéu khi, chiu nhiét d6 cao, chiu axit.

Két qua quan sat dic diém hinh théi cua céc ching ndm méc dugce thé hién &
Bang 10.

Bang 10. Dic diém hinh thai khun lac, khudn ty va bao tir ciia ching
Aspergillus sp. ML-HT4.1
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Chiing ML-HT4.1

Hinh thai khudn | - Khun lac tdc d§ moc trung binh, kich thudc 4,4-5,6 cm

lac sau 7 ngay | - Khuén lac bdng, dang bot doi 14m tAm, tAm khuén lac roi, ria
nudi cdy trén |14 16p to tring

Czapek  chura | - Khong hinh thanh giot tiét

Ca3(POy), - Mau séc: Mt phai mau den, mdt trai khong mau

- Sic t6 khong khuyéch tan vao méi trudng.

- Bong hinh cau, ¢ mau den, tda tia khi non va xé rach tao
dang cot khi gia. Kich thuéc 100-200 pm.

- Cubng khong mau, bé mit cudng nhin, c6 mau niu gan
bong. Kich thudce (400-800) x (15-18) pm.

- Bong hinh cdu. Kich thuéc 45-72 pm.Ving sinh san khip
mat bong.

- Thé binh 2 tAng vdi dic trung 16p thir nhat dai gép d6i 16p
thir hai. Lép 1 hinh tru dai, kich thude (17,5-25) x (5-7,5) pm.
L&p 2 hinh chai, kich thuéc (5-8) x (3-3,75) pm.

- Bao tt dinh mau ndu den,c6 gai. C6 2 bd cubng dinh bao ti.
Bong va soi cudng c¢6 mau nau béng.

- Bao tir hinh cu, bé mit ¢6 gai xu xi, kich thude (3,5-5) pm.

Nhiét d6 opt 27 -32°C

C6 khd ning | Glucoza, fructoza, sucroza, mannoza,sorboza, galactoza,
dong héa lactoza

Hinh thai bao tu?
dudi kinh hién
vi

Khd nang sinh Amylaza, proteaza, cellulaza
enzym
Sinh axit +

Can ct vao két qua khao sat cac dac diém cta khudn lac nhan théy cac chung
nim méc d&u mang cic dic diém dic trung ctia chi nAm mdc Aspergillus.

Dua trén modt sé dic diém hinh thai khuén lac va cac dic diém vi hoc cia céc
chiing nghién ciru két hop véi khéa phan loai vi nim cta Samson (1994) nhan thiy
ching ML-HT4.1 c6 dic diém gidng v&i nim soi thude loai Aspergillus niger.

Tiép tuc phén loai sdu hon dua trén k¥ thudt sinh hoc phéan tir dé dinh danh chinh
x4c cac loai ndm méc.

Phan logi vi ndm dwa trén trinh tw gen 28S rARN

Céay pha hé (hinh 6) dya trén phan tich phin doan gen 28S rARN da dugc thiét
18p theo chuong trinh dién toan MEGA 2.1. Két qua phan tich cho thiy ching ML-
HT4.1 c6 trinh tir gin nhét v6i ching Aspergillus niger CBS55465" voi mitc d6 twong
dong 100%.

Cin c vio cac dic didm hinh thai, sinh 1y, sinh ho4, trinh tu gen 28S rARN két
hop v6i hé théng phén loai vi ndm ctia Raper & Thom (1965), chung nidm mdc dugc
phén loai 1a Aspergillus niger ML-HT4.1.
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Vi du 2: Ddnh gid dé an toan sinh hoc ciia cdc chiing vi sinh vit

Do an toan sinh hoc cia cac ching vi sinh vét st dung trong doi séng c6 y nghia
dic biét quan trong. Theo huéng din sé 90/679/EWG ciia cong dong chau Au vé an
toan sinh hoc, nhém tac nhin sinh hoc vi sinh vat dugc phéan lam 4 cép d6 an toan,
trong d6 chi cac vi sinh vét & cAp d6 1 dwoc g dung trong san xut.

Két qua xdc dinh mirc d6 an toan cla céc ching vi sinh vét duogc tdp hop trong
Bang 11.

Bang 11. Péanh gia cép d6 an toan ctia cac ching vi sinh vit da dugc phan loai

TT | Ky hiéu chiing | Tén vi sinh vat Mikc do an toan
1 Ab-HT14.2 Azotobacter vinelandii Cép do 1
2 Ac-HT4.1 Acetobacter diazotrophicus Cép do 1
3 As HT14.1 Azospirillum brasilense Cép do 1
4 VL-HT14.5 Pseudomonas putida Cép d6 1
5 ML-HT 14.2 Aspergillus niger Cép do 1

Ca 5 chiing vi sinh vét déu duge xép vao muc do an toan cép 1 vi vay ¢o thé ung
dung céc chiing vi sinh vat hitu ich ndy cho san xuit phéan vi sinh da chirc ning trong
didu kién binh thudng.

Vidu 3: Sé]l xudt ché phém Vi sinh vit chirc ndng cho cdy (u? tiéu )

Chuan bi dich nuéi cdy cua cac ching vi sinh vét bang cach: lay cac ching vi
sinh vat hiru ich thuén khiét (gdm 5 ching vi sinh vét: Azotobacter vinelandii Ab-HT
14.2; Acetobacter diazotrophicus Ac-HT 4.1; Azospirillum brasilense As-HT 14.1;
Pseudomonas putida VL-HT 14.5; va Aspergillus niger ML-HT 14.2) tir m6i trudng
thach nghiéng va nhan gidng trén madi truong dich thé bing cach nudi cy lac véi tc
d6 200 vong/ phut & nhiét do 30°C trong thoi gian 3 ngay dé tao ra dich nuéi cho mbi
loai vi sinh vat, khi mat d¢ t& bao dat khoang 10’-10° CFU/ml thi céy vao mdi truong
nudi ciy x6p.

Chuén bi méi trudng nudi cdy x5p (hdn hop chit mang) bang cach: phdi tron cao
lanh, than bin, trAu nghién, cdm, bot sin, duong kinh, v6i bot, nudc va chét dinh
dudng da luong (gdm K,HPO,, MgSO, va NaCl phdi trén véi nhau theo ti 1¢ khoi
luong 1:1:1). Khir tring hdn hop chdt mang & nhiét d6 125°C, 4p suét 126,66 kPa
(twong duong 1,25 at), thoi gian 150 phut.

Phéi tron cac thanh phan dé tao ché phadm vi sinh vét chic ning ding cho cdy hd
tiéu (HOTIEU-HTD 03) béng cach: Phéi trén 1% dich nudi ciy mdi loai vao 95% moi
trudng x6p vo tring d méi trudng dat d6 4m khoang 30%.

Tién hanh 1én men x3p trong 7-10 ngay & nhiét 6 phong (nhiét do 25-30°C).
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Kiém tra mat d6 vi sinh vat hitu ich trong ché phém. Mat do6 vi sinh vat khi méi
chy dat 10° dén 107 t& bao trong 1g ché phim. Sau 7-10 ngdy gift & nhiét d0 phong,
mat do vi sinh vat trong ché phém dat tur 10" CFU/ g tr¢ 1én (TCVN).

Béo quéan: bao quan ché pham & nhiét d6 phong, noi kho thoang, tranh anh sang
miit trdi cho dén khi st dung. Céc ché pham ¢ thé sir dung tot sau 6 thang bao quan ¢ -
nhiét 46 phong.

Vi du 4: Chi tiéu chét lwong ciia ché ph(fm vi sinh vt chikc ndng cho cdy ho tiéu

Ché phim duoc 16i wu hoa thanh phén va didu kién nudi cdy dé m4t do vi sinh dat
tir 108 CFU/g tro 1én sau 1 tudn cAy vao va di duge theo doi bién dong mat do vi sinh
vat theo thoi gian bdo quan ¢ nhiét 4§ phong. Két qua xac dinh sb lugng vi sinh vat
trong ché phim theo thdi gian bao quan duoc trinh bay & Bang 12.

Khi nghién ctru kha ning tOn tai ctia cac ching vi sinh vat trong ché phim da
nhéan thdy ching déu sinh truéng va phat trién t6t trong ché pham. Ché phim c6 thé
bao quan trong 6 thang & nhiét do phong (dat mat do theo ti€u chuin nganh Noéng
nghiép TCN 6167-1997). Hoat tinh sinh hoc ctia céc ching cling khong bi mét di sau
thoi gian bao quan.

Bang 12. Mat d¢ vi sinh vét trong ché phim da chiic ning cho ciy hd tiéu theo thoi
gian (CFU/g trong luong kho)

Ching i Mit @9 vi sinh vat trong ché phim ( x 10° CFU/g)

sinh vat tlu?ln tlhzing fhéng fhéng 4 thing | 5 thing | 6 thing
Azotobacter | 0,5 1,25 1,46 1,35 1,1 1,05 0,75
Azospirillum | 1,2 3,5 3,8 3,1 2,0 1,25 1,0
Acetobacter 0,92 235 3,1 2,15 1,45 1,1 1,0
Pseudomonas | 1,1 4,5 4,5 3,65 3,2 2,5 1,25

Hiéu qua c6 thé dat dwgc ciia gidi phap hitu ich

Phuong phap san xuit ché phim vi sinh vét chirc ndng dung cho cdy ho tiéu
theo giai phap hiru ich d tao ra dugc ché phim chira céc ching vi sinh vat dugc phan
lap tir chinh dét ¢é trong hd tidu. Céc ching gidng vi sinh vt duoc tuyén chon dé phdi
tron vao ché phdm 13 Azotobacter vinelandii Ab-HT 14.2; Acetobacter diazotrophicus
Ac-HT 4.1; Azospirillum brasilense As-HT 14.1; Pseudomonas putida VL-HT 14.5;
va Aspergillus niger ML-HT 14.2, ddy 1a cac chiing c6 hoat tinh sinh hoc cao, c6 kha
ning canh tranh d sinh trudng va hoat dong t6t trong cac moi trudong sinh thai dat,
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ddng thoi gilt dwoc hoat tinh qua thoi gian bao quan. Ché phim thu dugc theo phuong
phép néu trong giai phap c6 kha ning kich thich ting truéng, néng cao hiu qua nang

suat cta cay ho tiéu.
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YEU CAUBAO HQ

1. Phuong phép san xult ché phdm vi sinh v4t chirc nang ding cho cay hé tiéu bao
gdm céc cong doan:

) chudn bi dich nudi céy cac chung vi sinh vat Azotobacter vinelandii Ab-HT 14.2,
Acetobacter diazotrophicus Ac-HT 4.1, Azospirillum brasilense As-HT 14.1,
Pseudomonas putida VL-HT 14.5 va Aspergillus niger ML-HT 14.2 bing cach liy
timg chiing vi sinh vat hitu ich thuén khiét ndy va nhan giéng trén méi trudong dich
th8 bang nudi ciy lic voi tbc d6 200 vong/phut & nhiét do 30°C trong thoi gian 3
ngay dé tao ra dich nuéi cho mdi loai vi sinh vat, khi mat d6 té bao dat khoang 10’-
10° CFU/ml thi cdy vao mdi trudng nudi cy xdp;

(i) chuén bi méi truong nudi ciy xdp 13 hdn hop chit mang bing cach phdi tron cao
lanh, than bun, triu nghién, cam, bot sin, dudong kinh, voi bdt, nudc va chit dinh
dudng da luong theo ti 1€ phén trim khdi lugng nhu sau

- cao lanh: 35-40%
- than bun: 20-25%
- trAu nghién: 8-10%

- cam: 5-6%

- bot sén: 5-6%

- duong kinh: 0,8-1%

- voi bot: 0,5 -0,6%

- nuéc va chét dinh dudng da lugng (gém
K,HPO,, MgSO4 va NaCl phéi tron véi 18,5 - 18,6%
nhau theo ti 18 khdi luong 1:1:1)
sau d6 khir tring méi trudng nudi cdy xOp & nhidt do 125°C, ép suat 126,66 kPa
(twong duong 1,25 at), thoi gian 150 phit dé thu duge mdi truong nudi ciy xop vo
tring;
(iii) phdi tron cac thanh phin dich nubi cdy timg chung vi sinh vat thu duge & budc (i)
vao moi trudng nudi ciy xop thu duge & budc (ii) theo ti 1 phéi tron sau:
- 1% dich nudi ciy ching Azotobacter vinelandii Ab-HT14.2 duge phén lap va tuyén
chon tir dét tréng hd tiéu c6 mat @6 vi sinh vat béng hoéc 16n hon 10’ CFU/ o
- 1% dich nudi cdy ching Acetobacter diazotrophicus Ac-HT4.2 dugc phén 1ap va
tuyén chon tir dAt trong hd tiéu c6 mét d6 vi sinh vat béang hodc 16n hon 10’ CFU/ 2
- 1% dich nudi cdy ching Azospirillum brasilense As-HT14.1 dugc phén lép va tuyén
chon tir dét tré)ng hd tiéu c6 mat d6 vi sinh vat béang hoc 16n hon 10’ CFU/g;
- 1% dich nudi cdy chiung Pseudomonas putida VL-HT14.5 dugc phén 1ap va tuyén
chon tir dét tr(‘A)ng hd tiéu c6 mat dd vi sinh vat béng hoéc 16n hon 10’ CFU/g;
- 1% dich nudi cdy chiing Aspergillus niger ML-HT4.1 duoc phén 1ap va tuyén chon
tir dét trong hd tidu c6 mat do vi sinh vét bang hodc 16n hon 10" CFU/g; va
- 95% moi trudng nudi cdy xop vo tring;
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(iv) nudi & hdn hop da phdi trén & bude (iii) trong diéu kién nhiét d6 phong (nhiét do
tir 25-30°C), 4p sudt khong khi trong phong, do 4m 30%, trong thoi gian 7-10 ngay
8 tao ra ché phdm vi sinh vat chirc néng ding cho cay hé tiéu; va

(v) kiém tra chét lugng va bao quan san pham.

2. Phuong phéap theo diém 1, trong d6 ché phdm thu duge & bude (1V) dugc bao quan
trong céc ti polyetylen trong diéu kién nhiét do 25-30°C, ap suit khong khi trong
phong, thoi gian bado quan t6i da 12 6 thang.

3. Ché phim vi sinh vat chuc ning dung cho cay hd tiéu thu duoc tir phuwong phap néu
trong diém bét ky trong s& cac diém 1 hoic 2, trong d6 ché phim nay bao gbm cac
thanh phan véi t1 16 phéan trim theo khéi lugng nhu sau:

- 1% dich nuéi cdy ching Azotobacter vinelandii Ab-HT14.2 dugc phén 1ap va tuyén
chon tir d4t trong hd tidu c6 mat do vi sinh vat bang hogc 16n hon 10’ CFU/g;

- 1% dich nubi cdy chung Acetobacter diazotrophicus Ac-HT4.2 duogc phén 14p va
tuyén chon tir dét trdng hd tiéu c6 mat do vi sinh vat bang hoc 16n hon 10’ CFU/g;

- 1% dich nudi cdy ching Azospirillum brasilense As-HT14.1 duogc phan lap va tuyén
chon tir d4t trong hd tidu c6 mat do vi sinh vét biang hoic 16n hon 10’ CFU/g;

- 1% dich nuéi ciy ching Pseudomonas putida VL-HT14.5 dugc phén lap va tuyén
chon tir d4t trong hd tiéu c6 mat do vi sinh vét bang hogc 16n hon 10’ CFU/g;

- 1% dich nudi cdy ching Aspergillus niger ML-HT4.1 dugc phan 1ap va tuyén chon
tir dat trong hd tiéu c6 mat do vi sinh vat bang hoc 16n hon 10’ CFU/ g; va

- 95% méi trudng nudi cdy xbp vo trung duoc phdi trén tir cac thanh phéan theo ti 1&
phén trim khéi lugng nhu sau:

- cao lanh: 35-40%

- than bun: 20-25%
- trAu nghién: 8-10%

- cam: 5-6%

- bot sin: 5-6%

- duong kinh: 0,8-1%

- vOi bot: 0,5 -0,6%

- nuGc va chét dinh dudng da luong (gdbm

K,HPO,, MgSO, va NaCl phdi tron voi 18,5 - 18,6%

nhau theo ti 18 khdi lwong 1:1:1)
trong d6 moi truong nudi cly xbp nay duwoc khir tring & nhiét do 125°C, 4p suét
126,66 kPa (tuong duong 1,25 at) trong thoi gian 150 phut trude khi phdi tron véi dich
nudi ciy cac chiing vi sinh vat.
4. Ché phim theo diém 3, trong d6 ché phim duoc bao quan trong cac thi polyetylen
trong diéu kién nhiét do 25-30°C, ap suit khong khi trong phong, thoi gian bao quan
toi da 12 6 thang.
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Chaing vi Mai trworng xbp
sinh vat (than bun, cam,
chlrc nang trau, chat dinh
dwdng da, vi lwong)
v
Nhan giéng trén méi Khe tring & 125°C;
treong ap suat 126,66 kPa
dich the, th&i gian tuy trong 2,5 gi¢
chiing

phéi trén cac thanh phan
theo ti I1é xac dinh

Nubi i & nhiét d6 25
-30°C

Kiém tra chét
lwong

Y
Bdo quan, st
dung

Hinh 1
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