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HOAN THIEN CONG NGHE SAN XUAT CHE PHAM VI SINH VAT
PA CHUC NANG CO BO SUNG BIOCHAR
Tran Tién Ding’, VO Tudn Toan', Dao Van Thong?, V6 Chi Hiéu'

TOM TAT

Nghién ctiu da hoan thién dugc cac cong doan trong quy trinh sén xudt ché phdm vi sinh vét (VSV) chuc ning
6 b6 sung than sinh hoc (biochar). Két qua da xay dung dugc quy trinh nhén sinh khéi 03 chiing VSV hitu ich (c6
dinh dam, phan giai hgp chét photpho kho tan va d6i khang VSV gy bénh vung ré cy tréng can). Pa lya chon dugc
moi trudng san xuét phtt hgp véi 03 chiing VSV st dung trong san xudt la cic moi truong AB04; PCO1 va BS03. Xac
dinh dugc ty 1¢ tiép giong VSV trong cong doan nhan sinh khoi cip II véi 2 chiing SHV06 va SHV 2.2 1a 5,0% va
ching SHV 19 la 7,0%. Hiéu chinh dugc liéu lugng cdp khi phtt hgp cho qua trinh nhén sinh khéi cap II d6i véi ca
03 chting VSV trong san xudt la 0,5 lit khong khi/lit méi trudng/phut. Pa hoan thién quy trinh tao ché phdm dang

bot ti ngudn nguyén liéu la sinh khéi VSV, than bun va biochar.
T khoa: Ché phdm VSV, phéin bon, vi sinh vit, chiic ning, than sinh hoc

1. DAT VAN BE

Nghién ctiu ting dung céc ché phdm VSV hiiu ich
trong san xudt nong nghiép bao gébm cac loai nhu:
Ché phdm VSV, phan VSV, phin hitu co vi sinh va
htiu co sinh hoc dang la xu huéng tich cuc trong
chién lugc phat trién mot nén ndéng nghiép theo
huéng hiiu co bén viing va hiéu qua. Trén co s cac
két qua nghién ctiu cta dé tai khoa hoc cong nghé
cdp Nha nudc “Nghién ctiu cong nghé san xuét phan
bén VSV chiic ning phuc vu chdm séc cay trong
cho m¢t s6 vung sinh thai” da duge Bé Khoa hoc va
Cong nghé cong nhan va cho ap dung trong san xuat
theo quyét dinh s6 2421/QD/BNN-KHCN ngay 17
thang 8 nam 2004. San phdm cta d¢é tai 1a quy trinh
céng nghé sin xudt ché phdm VSV chiic nang da
dugc ap dung & Binh Pinh nhung méi diing lai quy
mo nho va st dung cac ngudn nguyén liéu truyén
théng nhu than bun va cac phu phdm néng nghiép.
San phdm tao ra méi chi dép ting phan nho nhu cau
ngay cang cao trong san xudt nong nghiép & ving
Duyén hai Nam Trung bd va Tay Nguyén.

Trude tinh hinh thuc t€ trén, d€ ning cao chit
lugng ché phim, tan dung nguyén vat liéu tai chd,
viéc nghién ctiu hoan thién cong nghé va bé sung
biochar trong quy trinh san xuat ché phdm vi sinh da
chtic ning quy mo cong nghiép la can thiét.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

- Cac chung VSV: Bacillus subtilis SHV 06 cd
hoat tinh phén giai hgp chat photpho kho tan,
Pseudomonas chlororaphis SHV 2.2 d6i khang VSV
gy bénh vung ré ciy trong can va Azotobacter
beijerinckii SHV 19 ¢6 dinh nito tu do.

- C4c hoéa chit, dung cu nuoi cdy: NaCl, CaCO,,
MgSO,.7H,0, K,HPO,, Na,CO,, casein, glyxerol,
FeSO,.7H,0, MnSO,, Ca,(PO,), (NH,),SO,
CH,COONa.3H,0, NaNO,, KOH...; may lac, néi lén
men, tu sdy, ta dm, ndi hap tiét trung, ti cdy, cin
ky thuat...

- Nguyén liéu san xuat: Biochar c6 nguoén goc tu
vO ca phé, than bun, voi bot...

2.2. Phuong phap nghién citu

- Phuong phdp xdc dinh mat do VSV: Theo
TCVN 4884:2005.

- Phuong phap xdc dinh d¢ 4m ché phdm: Theo
TCVN 9297:2012.

- Lya chon moi trudng san xudt: Trén co sG
thanh phan méi trudng co ban King B, SPA, Ashby
lan lugt st dung trong nudi cdy cac chung SHV 06,
SHV 2.2 va SHV 19, tién hanh tht nghiém cac moi
truong thay thé véi ngudn dinh dudng cacbon la
ri duong, ngudén dinh dudng nito la bot thiy phan
ndm men, nudc chiét ddu. Cac chiing dugc nhin
sinh khéi trong cac moi truong khac nhau trong
diéu kién 28-30°C, t6c d¢ lic 150 vong/phut, dua
vao mét do té bao cac chung dé lya chon moi trudng
nuoi cdy thich hop.

- Hiéu chinh ty 1é tiép giong VSV: Cac ching
VSV dugc nudi cdy cip I trong moi truong thich hop
pH =7,0; nhiét do 28 - 30°C. Sau 24 - 48 gi® nuodi cdy,
vi khudn dugc cdy truyén sang nu6i sinh khoi capll
trong thiét bi [én men 15 lit trong moi truong thay
thé c6 pH = 7,0, nhiét do 28 - 30°C vdi cac ty 1€ tiép
giong thay d6i trong khoang tii 3 - 10%. Dya vao mat
do té€ bao cdc chung & cac ty 1é bd sung giong khac
nhau d€ lya chon ty 1€ tiép cac giéng VSV thich hgp
cho nhan sinh khéi.

' Cong ty C6 phan Phan bén va DVTH Binh Dinh; ? Vién Méi trudng Nong nghiép
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- Hiéu chinh diéu kién cdp khi: Cac chting VSV
dugc nudi céy trong moi truong voi ty 1€ tiép gidng
thich hgp da lva chon, pH = 7,0; nhiét d6 28 - 30°C
trong thi€t bi lén men 15 lit c6 kiém soat lugng
khong khi suc vao dao dong trong khoang ti 0,3 -
0,7 lit khong khi/lit moi truong/phat. Dua vao mat
do té€ bao cuia cac chiing véi céc lugng cép khi khac
nhau d€ lya chon lugng cép khi thich hgp cho tiing
ching VSV.

- Hiéu chinh diéu kién nhan sinh khéi:

Thoi gian nudi cdy: Cac chang VSV dugc nudi
cdy trong moi truong, ty 1é tiép giong, ché do cdp
khong khi thich hgp da lya chon, pH = 7, nhiét d¢
28 - 30°C trong thiét bi 1én men 15 lit. Kiém tra mat
do té bao cac chung lién tuc trong vong 92 gid dé lua
chon thoi diém mat do té€ bao cac ching cuc dai.

pH moi truong: Cac chung VSV dugc nudi ciy
trong moi trudng, ty 1é ti€p giong, ché do cap khong
khi, thoi gian nudi cdy thich hop da lya chon, nhiét
do 28 - 30°C trong thiét bi 1én men 15 lit. pH moi
truong dugc diéu chinh trong khoang ti 5,0 - 8,0,
xdc dinh mét do VSV dé lua chon pH mdi trudng
nhén sinh khéi thich hgp.

Nhiét d6 nudi cdy: Cac chung VSV dugc nudi ciy
trong moi trudng, ty 1é ti€p giong, ché do cap khong
khi, thoi gian nuoi cdy, pH mai trudng da lua chon
trong thiét bi [én men 15 lit. Nhiét d6 nuoi cdy dugc
diéu chinh trong khoang tti 20 - 34°C, x4c dinh mét
VSV délya chon nhiét d6 nhén sinh khéi thich hgp.

- Lya chon chat mang va ty 1¢ thanh phin tham
gia: Chat mang dugc xt ly dam bao d¢ min, pH
trung tinh, kht trung v6 khuén. Sau dé phoéi tron
VSV v6i chit mang v6i mat do t€ bao ban dadu moéi
ching 1a 4,0.10" CFU/g, bao quan & diéu kién nhiét
dd phong. Kiém tra mét do té€ bao cac chung sau 7
ngay, 3 thang va 6 thang, lua chon ty 1é thanh phan
chit mang c6 mét do t€ bao cac chung VSV cao nhit
va 6n dinh.

- Hiéu chinh ty 1¢ dich cép II b6 sung va thoi gian
1én men: Tién hanh bé sung dich theo cac ty 1& 5%,
10%, 15%, dong thoi, danh gia anh hudng thoi gian
0 lén men doéi véi cdc ching lién tuc trong 4 ngay.
Tl mat do té€ bao cac ching, xac dinh ty 1é cing nhu
thoi gian 0 1én men t6i uu nhat.

- Lya chon nhiét d6 va thoi gian sdy: Ché phdm
da kiém tra va ddm bao vé mat do t€ bao VSV duogc
sdy & cac muc nhiét khac nhau: 30°C, 40°C, 50°C
trong cac khoang thoi gian khac nhau: 6 gio, 12 gio,
18 gid. Tu mat do té€ bao, do 4m dau ra, chon diéu
kién nhiét do, thoi gian sdy phu hgp.

- Lua chon bao bi déng goi san phdm: Ché phim
VSV c6 méat d¢ té bao cac chung dam bao 10° CFU/g
ché phim dugc déng trong tui nilon den dén kin,
long nhan, bao ngoai bang tui nilon trang, dan kin
va tai thiéc, dan kin, dan nhan dugc bao quan & diéu
kién thuong, noi thoang mat, tranh dnh nang truc
tiép, khong gan noi c6 hoa chat. Kiém tra mat do té
bao cdc chiing VSV trong ché phdm sau 1 thang, 3
thang, 6 thang.

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tti thang 10/2016 dén
thang 6/2017 tai thon Diém Tiéu, thi trdn Phu My,
huyén Phu My, tinh Binh Dinh.

ML KET QUA VA THAO LUAN
3.1. Hoan thién quy trinh san xuat sinh khdi VSV

3.1.1. Lua chon méi truong san xudt

Thanh phan méi truong dinh dudng 1a yéu t6
quan trong anh hudng rit 16n dén hoat dong song
ciing nhu khéa nang duy tri hoat tinh sinh hoc cta
VSV. Trong san xuét cong nghiép, moi truong dinh
dudng chuidn thuong khong dugc st dung vi gid
thanh cao. Cac nha san xuit da phai tim ra moi
trudng thay thé ti cdc nguén nguyén liéu san c6 (Lé
Vén Nhuong va ctv., 2009). Tién hanh thi nghiém
nghién ctiu kha ndng ton tai ctia cac chiing VSV trén
cac moi trudng san xuét, thanh phan cdc moi truong
san xudt thé hién trong bang 1.

Bang 1. Mbi truong san xuét cho chung
Azotobacter beijerinckii SHV 19

Moi trudng ABO01 ABO02 ABO03 | AB04
Ri duong (g/1) 30 30
Bot thiy phan ndm
men (g/1) > >
Nudc chiét dau (g/1) 50
Glucose (g/1) 5
Saccharose (g/1) 5
KH,PO, (g/1) 02 02 02 02
MgSO,.7H,0 (g/1) 02 02 02 02
NaCl (g/1) 02 02 02 02
K,S0, (g/) 01 01 01 01l
CaCo, (g/l) 5 5 5 5

1.000 | 1.000 1.000 | 1.000

Nudc cat (ml)
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Bang 2. Moi truong san xudt cho
Bacillus subtilis SHV 06

Moi truong PC01 PC02 PCO03 PCo04
Ri duong (g/1) 20 20
Bot thtly phan ndm
men (g/1) > >
Nudc chiét dau (g/1) 50 50
Glucose (g/1)
Saccharose (g/1)
(NH,),SO, (g/1) 1 1 1 1
MgSO,7HO (g/) 01 01 01 01
Ca,(PO,), (g/1) 5 5 5
grllllr/lg dich vi lugng 5 5 ) 5
Nudc cét (ml) 1.000 = 1.000 1.000 @ 1.000

Bang 3. Moi trudng san xuét cho
Pseudomonas chlororaphis SHV 2.2

Moi truong BS01 A BS02 BS03  BS04
Ri duong (g/1) 20 20 20 20
Bot thay phan ndm
m‘itnt (;/}1,)}7 anna 20 10
Nudc chiét dau (g/1) 50 20
Pepton (g/1) 10
K,HPO, (g/1) 15 15 15 15
MgSO,7HO (g/) 15 15 15 15
Nudc cét (ml) 1.000 @ 1.000 ' 1.000 | 1.000

Két qua kiém tra mat do t€ bao cac chung VSV
trong cac moi trudng nghién ctiu cho thdy, déi voi
chiing SHV 06, mat d¢ té€ bao dat cao nhat sau 48
gio nuoi cdy, dat 3,3.10° CFU/ml trén moi trusong
King B va dat 7,2.10° CFU/ml trén moi truong san
xudt BS03. DBoi véi chung SHV 2.2, méat do t€ bao
cling dat cao nhat sau 48 gid nuodi cdy, dat 3,8.10°
CFU/ml trén moi trudng SPA va dat 7,5.10° CFU/ml
trén moi truong san xudt PCO1. Riéng ching SHV
19, mat do té bao dat cao nhét sau 60 gio nuoi cdy,
dat 8,9.10° CFU/ml trén moi trudng Ashby va chi
c6 mdi trudng AB04 la moi trudng san xudt c6 mat
do té bao 6,7.10° CFU/ml cuc dai dat gin bang moi
trudng co ban. Nhu vay, dé dam béo hiéu qua kinh
té€ va kha nang ting dung vao san xudt, lua chon méi
truong BS03, PCO1 va AB04 la méi truong san xudt
lan lugt cho cac chung SHV 06, SHV 2.2 va SHV 19.

3.1.2. Hiéu chinh ty ¢ tiép giong VSV

Lugng gidng cdy thich hgp quyét dinh dén chat
lugng va gia thanh san phdm. Trong qu4 trinh nhan
giong, thuong khi giong phét trién dén ntia sau hodc
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ntia cudi sau cta giai doan phét trién lay thia thi
sé dugc cdy chuyén sang moi trudng nhan giong ké
tiép véi ty 1é cdy chuyén khoang 1 - 10% (Kiéu Hiu
Anh va ctv., 1999). Tuy thudc quy mo san xudt, qua
trinh nhén giong cé thé kéo dai qua nhiéu chu ky
cdy chuyén cho dén khi du lugng giéng cung cip
cho cho m6i mé 1én men (Nguyén Lan Ding va ctv.,
2008). Két qua danh gia anh hudng cta ty 1¢ giong
dén qua trinh nhan sinh khéi ctia cac chiing VSV sau
48 - 66 gio dugc tap hgp tai bang 4.

Bang 4. Anh huéng ty 1¢ giéng ciy dén sinh khéi
ctia cac chting VSV nghién ctiu

Ty 1€ giong Mat d6 té bao (CFU/ml)
(%) SHV06 SHV22  SHV19
3,0 2,5.108 3,7.10°8 3,5.108
5,0 5,7.10° 5,5.10° 8,5.10°
7,0 8,3.10° 7,7.10° 4,3.10°
10,0 7,0.10° 3,5.10° 4,5.10°

Két qua tap hop tai bang 4 cho thdy, tang ty 1é tiép
giéng tit 3,0% tGi 5,0% mat do té€ bao nhan dugc tang
rdt 16n d6i véi hai chiing SHV06 va SHV 2.2 (2,5.108
so vé6i 5,7.10° va 3,7.10° so vé6i 5,5.10° CFU/ml),
nhung néu tang ty 1é tiép giong lén cao hon nia thi
mat do té bao tang rat cham va c6 xu huéng giam di
khi ty I¢ ti€p giong la 10%. Riéng chiing SHV 19, mat
do té€ bao cua chung nay taing manh chi khi tang ty 1é
ti€p gionglén 7%, nhung khi tang tiép ty 1¢ giong lén
10% thi mat d¢ t€ bao hau nhu khong ting ntta. Nhu
vay, kha ning sinh trudng va phat trién cta ching
SHV 19 yéu hon, do d6 doi hdi ty 1¢ tiép giong khéi
dong ban dau phai 16n hon. Két qua trén l1a co sé lua
chon ty 1€ tié€p giong pht hgp véi hai 2 chung SHV06
va SHV 2.2 1a 5,0%, d6i v6i chung la SHV 1914 7,0%,
trong khi & quy trinh cii trudc hiéu chinh, ty 1¢ tiép
giong doi voi ca 3 chung déu la 3%.

3.1.3. Hiéu chinh diéu kién cdp khi

Trong qua trinh sinh trudng, cac chung VSV
nghién ctiu ¢6 nhu cau st dung oxy khac nhau. Xac
dinh nhu cau oxy trong qué trinh nhan sinh khoi
thong qua moi quan hé gitia kha nang sinh trudng
ctia cac chting VSV va lugng khong khi cap vao.

Két qua tai bang 5 cho thdy, méat do t€ bao cua
ca 3 ching VSV chi thuc su ting ro rét khi ting
lugng khong khi téi 0,5 lit khong khi/lit moi truong/
phut nhung ting lugng cdp khong khi 1én cao hon
ntia duong nhu sy tang trudng ctia cac ching VSV
khong dugc cai thién nhiéu.
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Bang 5. Anh hudng ctia lugng khi cép
dén sinh khdi ctia cac chiing VSV nghién ctiu

Luulugngkhéng  Mat d té bao (CFU/ml)
khi (lit khong khi/
lit méi truong/phat) SHV 06 SHV 2.2 SHV 19
0,3 3,5.108 2,7.108 5,4.108
0,4 8,7.108 3,5.10° 6,3.10%
0,5 5,4.10° 6,4.10° 3,8.10°
0,6 6,0.10° 6,5.10° 5,3.10°
0,7 7,1.10° 6,2.10° 6,3.10°

pH ctia mai trudng nuodi cdy la mot chi s6 quan
trong c6 anh hudng lén dén qua trinh sinh trudng
va phat trién cua chiing VSV, pH phut hgp sé tao diéu
kién thu nhén sinh khéi cao. Két qua biéu thi anh
hudéng cta pH t6i lugng sinh khéi VSV nhén dugc
tap hop trong bang 7.

Bang 7. Khdo sat diéu kién pH ctia cac chling

Nhu véy, so v6i quy trinh chua hiéu chinh véi
luu lugng khong khi cdp cho ca 3 chang VSV 14 0,7
lit khong khi/lit moi truong/phut thi sau khi hiéu
chinh lugng khong khi cdp dugc lya chon cho ca 3

chtng la 0,5 lit khong khi/lit moéi truong/phut.
3.1.4. Hiéu chinh diéu kién nhan sinh khoi
Két qua tai bang 6 cho thay, cac chiing SHV 06

VSV lua chon
pH Mat d6 té bao (CFU/ml)
SHV06 SHV 2.2 SHV 19

5,0 1,5.107 3,5.107 2,0.107
5,5 8,3.107 2,5.108 2,0.10%
6,0 8,7.10% 8,5.10% 8,5.10%
6,5 4,5.10° 5,5.10° 4,6.10°
7,0 7,6.10° 6,5.10° 7,8.10°
7,5 9,5.108 7,2.10° 1,9.108
8,0 5,5.108 6,6.107 8,5.107

va chung SHV 2.2 ¢6 kha néng sinh trudng va phat
trién manh. Pha tiém phat két thic ngay sau 6 gio
dau nuodi cdy, trong khi d6 ching SHV 19 phai cho
téi 12 gio. Mat do té€ bao cuc dai clia cac chung VSV
dat dugc gan bang nhau, nhung thoi diém nhén duge
lugng sinh khéi t6i da lai khac nhau, mét do t€ bao
cuc dai ctia chung SHV 06, SHV 2.2 nhin dugc sau
48 gi® nudi cdy lan lugt la 8,7.10° CFU/ml va 7,1.10°
CFU/ml, mat d¢ té bao cuc dai ctia chiing SHV 19
nhan dugc sau 66 gi¢ nuodi céy la 9,5.10° CFU/ml.
Nhu véy, so v6i quy trinh chua hiéu chinh, thi diém
thu sinh khéi cia chung SHV 06 va chung SHV 2.2
van dugc lya chon 14 48 gig, riéng thoi diém thu sinh
khoi cta ching SHV 19 dugc lua chon kéo dai hon
tu 48 gio 1én 66 gio.

Két qué & bang 7 cho théy, pH moi truong nudi
cdy c6 anh hudng kha 6 rét téi sinh trudng va phat
trién cta cac chiing VSV. Gia tri pH thich hgp cta
ching SHV 06 la 7,0 v6i mat do t€ bao dat cao nhat
la 7,6.10° CFU/ml, ching SHV 2.2 1a 7,5 v6i mat do
té€ bao dat cao nhét la 7,2.10° CFU/ml va chting SHV
19 1a 7,0 v&i mat do t€ bao dat cao nhit la 7,8.10°
CFU/ml. So véi quy trinh chua hiéu chinh, pH moi
truong nudi cdy thich hgp véi chung SHV 06, SHV
19 khoéng thay d6i va déu la 7,0, riéng chung SHV
2.2, pH thich hgp tu 7,0 dugc hiéu chinh thay d6i
1én 7,5.

Béng 8. Khao sat nhiét d6 nuoi ciy

Bang 6. Khao sat thoi gian sinh trudng céc chiing VSV Iia chon
clia cac chiing VSV Nhiét do Mat dd té bao (CFU/ml)
Thoi gian nuéi Mat do té bao (CFU/ml) (*°C) SHV06 = SHV22  SHV19
cdy (gio) SHV06  SHV22 SHV19 20 6,6.107 5,7.107 1,3.107
0 50.10°  50.10° | 50.10° 22 9,5.107 6,5.107 9,5.107
6 90.10° | 9,0.10° | 60.10° 24 4,5.10° 5,6.10° 7,3.10°
7 7 6
12 2,5.10 2,5.10 9,0.10 2% 8,5.10° 7.3.10° 1.8.10°
18 8,9.107 8,9.107 3,1.107
28 4,6.10° 3,2.10° 5,3.10°
24 2,5.108 3,7.10% 8,8.107
30 21100 | 7510° | 15108 30 7,5.10° 8,6.10° 8,4.10°
36 4’1‘109 5’3‘109 4,6.108 32 8,7.109 2,2.109 1,1.109
42 6,7.10° 6,2.10° 6,1.10° 34 1,1.10% 9,5.108 9,5.108
9 9 8
18 8,7.10 7110 7,5.10 Két qua trong bang 8 cho thdy, anh hudng nhiét
54 1,2.10® 1,2.10® 3,5.10° a6 N g 2 N Y S ,
. 0 nuodi cdy tdi sinh trudng va phat trién cua cac
60 - - 7,8.10 chtng VSV tuong doéi 16 rét. Ca 03 chung VSV déu
66 - - 9,5.10° c6 kha nang sinh trudng va phat trién trong khoang
72 - - 1,6.10°% nhiét do ti 20 - 34°C nhung v6i miic do rat khac
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nhau. Nhu vay, so v6i quy trinh chua hiéu chinh,
khoang nhiét d¢ thich hgp ctia ca 3 ching déu la
30°C thi sau khi hiéu chinh, riéng chung SHV06 dat
mat do t€ bao cao nhit 1a 8,7.10° CFU/ml & 32°C,
con 2 chting SHV 2.2 va SHV 19 dat mat d¢ t€ bao
cao nhat 1a 8,6.10° CFU/ml va 8,4.10° CFU/ml déu
cung & 30°C.

3.2. Hoan thién quy trinh san xuét ché pham

3.2.1. Lua chon chdt mang va ty 1é thanh phdn
tham gia

Mat d6 VSV va thoi gian séng ctia VSV la 2
chi tiéu chét lugng quan trong ctia ché phdm. Do
do6, nghién ctu lya chon chit mang nhdm bao vé
dugc VSV trong qua trinh hoan thién sdn phim va
bao quan duy tri 6n dinh hoat luc cta san phdm.
Nguyén liéu lua chon lam chit mang cho san xuét

ché phim VSV phai dam bdo cic dic diém nhu:
Khong doc hai véi VSV, thuc vat; kha ndang hap thu
do dm t6t; ¢6 kha nang bam dinh tét; c6 san véi
s0 lugng day du; ré tién (FNCA, 2006). Chat mang
dang bot dugc lya chon trong nghién ctiu 1a than
bun, than sinh hoc (biochar) dugc phoi tron véi cac
ty 1é khac nhau. Viéc san xudt va stt dung biochar
tao diéu kién cho viéc tai st dung chat thai, phu
phdm ndng nghiép, tao sinh khdi va cdc nguodn tu
nhién khéc, d6 la mét cong viéc than thién véi moi
truong (Warnock et al., 2007).

Két qua & bang 9 cho thdy, véi ty 1é chit mang
than bun: biochar la 9: 1, mat d¢ t€ bao cac chiing
VSV déu dat mét do cao nhat va cao hon so véi cac ty
1é phéi tron khac. Nhu véy, véi quy mo san xudt cong
nghiép, ty 1é chat mang than bun : biochar la 9 : 1
la pht hgp nhit.

Bang 9. Anh hudng clia chdt mang dén mat d VSV trong qua trinh bao quan

Don vi: CFU/g

Chiing VSV ']1)'13(‘51 gi?n Ty 1€ phdi tron than bun: biochar

40 quan 9:1 8:2 7:3 6:4 5:5

7 ngay 3,8.10° 4,1.108 1,9.107 2,8.107 3,2.107
SHV 06 3 thang 5,7.10® 6,9.107 - - -

6 thang 1,5.10% 6,5.10° - - -

7 ngay 3,3.10° 3,1.108 2,6.107 3,2.107 4,9.107
SHV 2.2 3 thang 7,3.108 5,2.107 - - -

6 thang 2,1.10% 1,0.10° -

7 ngay 1,3.10° 2,6.108 2,8.107 5,3.107 3,2.107
SHV 19 3 thang 5,0.10® 5,0.107 - - -

6 thang 3,0.108 3,2.10° - - -

3.2.2. Hiéu chinh ty 1¢ dich cdp II bo sung va thoi

gian lén men

Viéc lya chon dugc ty 1é dich cdp II bs sung va
thoi gian 1én men thich hgp, dam bao mat d6 té bao
VSV dat tiéu chudn sau bao quan, dong thoi tiét

kiém thoi gian va chi phi san xudt cé vai tro quan
trong trong san xudt ché phdm VSV quy mo l6n. Két
qua nghién cuu ti 1é dich cdp II bé sung va thai gian
0 1én men dugc thé hién qua bang 10.

Bang 10. Anh huéng ctia ty 1¢ dich c4p I1 b3 sung va thdi gian @ 1én men dén mét do t& bao cac ching VSV

Don vi tinh: CFU/g

Ty 1é dich cap II1 b6 sung
Thoi 5% 10% 15%
gian
SHV19 SHV22 SHV06 SHV19 SHV2.2  SHV06 SHV19 SHV22 SHV06
1 ngay 2,1.10° 5,1.10° 9,1.10° 4,5.10° 2,3.10° 2,2.107 6,7.10° 4,5.10° 5,2.107
2 ngay 5,4.107 2,7.107 1,3.10¢ 4,8.107 5,3.107 2,1.107 5,2.107 6,7.107 1,0.107
3 ngay 2,2.108 3,5.10° 6,0.10° 5,2.10° 2,3.10° 3,2.10° 6,0.10° 1,3.10° 1,4.10°
4 ngay 8,4.107 6,2.107 1,5.10® 2,6.10° 1,4.10° 8,6.10° 4,3.10° 9,1.108 8,2.108
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S6 liéu & bang 10 cho thay, & cong thiic b6 sung
10% va 15% dich cép II, sau 3 ngay 1, mat do té bao
cac chung déu dat mic cao nhit >210° CFU/g, dén
ngay thi 4, mat do t€ bao cac chung VSV déu co xu
huéng giam. D€ tiét kiém chi phi cho san xudt, lya
chon ty ¢ phéi tron 1a 10% va thoi gian G 1a 3 ngay
cho ca 3 chting VSV nham dam bdo mét d6 t€ bao
VSV dat cao nhit.

3.2.3. Lua chon nhiét do va thoi gian sdy

Trong qua trinh sdy, yéu t6 thoi gian sdy va nhiét
dod sdy la moét trong nhiing yéu t6 quyét dinh dén
chat lugng va gia thanh san phdm. Két qua danh
gia anh hudng ctia nhiét d¢ va thoi gian sy téi mat
do té bao VSV trong ché phdm dugc trinh bay &
bang 11.

Bang 11. Anh hudng ctia nhiét d¢, thoi gian sdy dén d6 dm va mét do té bao VSV

Théi diém Nhiét do Thoi gian D6 dm Mit d¢ té€ bao (CFU/g)
(°C) (gio) (%) SHV 06 SHV 2.2 SHV 19
Trudc siy 40 3,6.10° 3,4.10° 3,5.10°
6 38 3,5.10° 3,2.10° 3,2.10°
30 12 35 3,4.10° 3,1.10° 3,3.10°
18 30 3,3.10° 3,0.10° 3,0.10°
6 27 3,4.10° 3,3.10° 3,3.10°
Sau sy 40 12 20 3,2.10° 3,0.10° 3,2.10°
18 18 1,0.10° 5,3.108 2,8.10°8
6 22 3,2.10° 1,6.10° 4,7.10°%
50 12 19 1,8.10% 4,7.108 2,8.10°8
18 17 1,6.108 1,6.10 5,1.107

Két qua & bang 11 cho thay, khi sdy & nhiét do
30°C, thoi gian sdy 6 - 18 gid, mat do té€ bao ctia cac
chung dat 3,0.10° - 3,5.10° CFU/g, tuy nhién d¢ &m
ctia ché phim con qua cao > 30%. Khi séy & nhiét do
40°C, thai gian sdy 6 - 12 gio, mat do t€ bao cua cac
chiing dat 3,0.10° - 3,4.10° CFU/g, dong thoi d6 4m
ché phdm sau 6 gio dat cao 27%, sau 12 gio dat yéu
cau 20%. Sau sdy 18 gid, mat do t€ bao ctia cac chiing
VSV trong ché phim gidm manh, dic biét ching
SHV 2.2 va SHV 19 (méit d¢ té€ bao <10° CFU/g) va
dd 4m cta ché phim thdp chi dat 18%. Khi sdy &
nhiét d6 50°C, thoi gian sdy 6 - 18 gid, mat do té€ bao
cuia cac chiing giam manh, chi dat 6 mic 10® CFU/g.
Tu két qua trén, lya chon nhiét do sdy la 40°C, thoi
gian sdy la 12 gi¢ d€ ché phdm dam bao vé mat do té
bao VSV va d6 4m.

3.2.3. Lua chon bao bi déng g6i san pham
Ché phdm VSV dugc déng goi trong cac loai bao

bi khac nhau sé anh hudng dén sy sai khéc vé mat do
té bao ctia cdc chiing VSV trong ché phdm. D€ dam
bao yéu ciu chét lugng ché phdm, mat d6 VSV hiiu
ich > 10® CFU/g sau 6 thang bao quan, viéc nghién
ctiu lya chon bao géi thich hgp cho ché phdm VSV la
viéc lam cén thiét. Két qua bao quan ché phdm VSV
v6i 2 loai bao goi gdbm bao bi 2 16p tdi nilon va bao bi
bang tui thiéc dugc trinh bay 6 bang 12.

Cac két qua & bang 12 cho thdy, st dung bao bi
bang tui thiéc va tui nilon déu cho mat do té bao cac
chting VSV bao quan trong cac loai vét liéu déu dat
yéu cau sau 6 thang bao quan. Tuy nhién, bao quan
ché phdm trong tai thiéc dam bao d¢ bén chic thuin
lgi trong van chuyén, phan phéi va tinh thdm my
ctia san phdm, dép tng t6t hon véi yéu ciu cta thi
truong. Nhu vy, c6 thé st dung bao bi tui thiéc va
tui nilong cho bdo quan ché phdm VSV, khuyén cdo
st dung bao bi tui thiéc.

Bang 12. Anh hudng ctia bao bi dén mat d¢ VSV trong ché phdm

Mit d6 VSV (CFU/g)
Thoi gian 216p tdinilon Tui thiéc
SHV 19 SHV 2.2 SHV 16 SHV 19 SHV 2.2 SHV 16
0 gio 5,0.10° 1,2.10° 3,0.10° 43.10° 9,1.10° 2,2.10°
3 thdng 7,8.10° 8,2.10° 8,7.10° 7,3.10% 6,9.10° 9,0.10®
6 thang 3,6.10° 4,2.108 1,5.10% 7,9.108 9,5.108 5,3.108
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3.3. Quy trinh cong nghé san xuit ché phim VSV
chiic niang c6 b sung biochar hoan thién
Tong hop cic két qua dat dugc, tién hanh xay

dung quy trinh san xuét ché phdm VSV chiic ning
¢6 b8 sung biochar, cac budc thuc hién va cic thong
s6 ky thuat dugc mo ta cu thé 6 hinh 1.

A. beijerinckii
SHV 19

l

Nhan giéng cip I trén
Ashby, 60 gid, 30°C,
nhan nuéi trén may lic
150 vong/phut, pH 7,0

!

Nhan giéng cip I trén
AB04, 7% gidng gbc,
30°C, 0,50 lit KK/lit
MT/phut, 66 gio, pH
7,0

\

P. chlororaphis
SHV 2.2

l

Nhan gibéng cip I trén
PSA, 48 gid, 30°C,
nhan nuéi trén may lic
150 vong/phut, pH 7,0

I

Nhan giéng cap II trén
PCO1, 5% gibéng gdc,
30°C, 0,50 lit KK/1it
MT/phut, 48 gio, pH

7,5

!

B. subtilis
SHYV 06

l

Nhan gibéng cip I trén
King B, 48 gid, 30°C,
nhan nuéi trén may lic
150 vong/phut, pH 7,0

}

Nhan gibéng cap II trén
BS03, 5% giéng gdc,
32°C, 0,50 lit KK/lit
MT/phut, 48 gio, pH

7,0

—

Khit tring Lén men x6p ~ Dong gbi
Hoi nong, thoi gian 1 gio 15 ¥ 50% do am, bo sung Tai thiee, bao quéan 6 thang
phut 10% dich VSV, 3 ngay
| ! !
Co chit ) Ché ph?in{ VSV chire
90% than bun + 10% Sy & nhiét do 40°C ning c6 bd sung than
biochar, kich thudc hat trong 12 gio, do am sinh hgc (biochar)
0,1mm, pH 7,0, d am 15% 20%

Hinh 1. So d6 quy trinh san xuét ché phdm VSV chiic ning c6 bé sung biochar

IV. KET LUAN VA DE NGHI

4.1. Két luan

- ba lya chon dugc cac moi truong AB04, PCO1
va BS03 d€ san xudt sinh khoi 14n lugt cho chiing
SHV 19, SHV 2.2 va SHV 06, trong d6 st dung ri
duong, bot thiy phan ndm men lam nguén dinh
dudng chinh.

- Pa hiéu chinh dugc liéu lugng cdp khi trong
qua trinh nhéan sinh khoi cip 2 d6i véi ca 03 chiing
la 0,5 lit khong khi/lit moi truong/phut, nhiét do,
pH va thoi gian d6i v6i 3 chung VSV. Quy trinh san
xudt ché phdm tu chit mang 1a than bun va biochar
voity1é1a 9 : 1, lugng sinh khéi VSV cdp 2 b6 sung
trong qua trinh 1én men x6p la 10%, thoi gian lén
men x8p 1a 3 ngay, nhiét do sdy ché phdm phu hop
14 40°C trong thoi gian 12 gid, ché phdm dugc dong
goi trong tui thiéc.

4.2. Dé nghi

Cén bd sung thi nghiém xdc dinh moéi tuong
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quan gitia biochar v6i mét do va hoat tinh ctia cac
chiung VSV trong ché phim.
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Completion of production technology of functional micro-products
supplemented with biochar

Tran Tien Dung, Vo Tuan Toan, Dao Van Thong, Vo Chi Hieu
Abstract
The research has completed the steps in the production process of functional microorganism supplemented
with biochar. The results established the process of microbial biomass production the from 3 strains of useful
microorganisms (nitrogen fixation, dissolution of phosphorus compounds difficult to dissolve and antimicrobial
resistance root zone). The suitable production medium was selected for 3 microbial strains used in the production,
including AB04; PCO01 and BS03. It was determined that the ratio of microorganism in the second stage of fermentation
for both SHV 06 and SHV 2.2 was 5.0% and for SHV 19 was 7.0%. Correction of the appropriate air supply for the
second stage of fermentation with 03 strains of microorganism was 0.5 liters of air per liter of medium per minute.
The production process of powder inoculum was prepared from microorganism biomass, peat and biochar.

Keywords: Microbial, multiplex, microorganisms, fertilizer, biochar
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PANH GIA MOT SO GIONG PAU TUONG VA THOI VU GIEO
CHO GIONG PT51 TRONG VU HE TAI HUYEN HUNG HA, TINH THAI BINH
Lé Thi Thoa', Tran Thi Trudng'

TOM TAT

Két qua nghién ctu 8 giong dau tuong (DT84, DT12, DT2008, PT31, DT22, PT51, BPVN6, DVN14) va thoi vu
gieo cho giéng DPT51 trong vu He tai huyén Hung Ha, tinh Thai Binh cho thdy thoi gian sinh trudng (TGST) cta
cac giong dau tuong tu 80 ngay dén 114 ngay. Giéng DT2008 c6 TGST dai nhat (114 ngay) va giéng DT12 ¢6 TGST
ngan nhét (80 ngay). Giéng DT51 sinh trudng phat trién t6t va nhiém nhe bénh virut, chéng d6 t6t. Nang sudt ctia
giong DT51 dat 2,59 tidn/ha, cao hon so véi giong DT84 (2,27 tdn/ha). Thoi vu gieo thich hgp cho giéng PT51 trong
vu He 1a tu 28/5 dén 11/6 va ning suét dat tu 2,4 tdn /ha dén 2,55 tdn/ha.

T khoa: Giéng dau tuong, thoi vu gieo, ning sudt, vu He, Théi Binh

1. PAT VAN DE

Hung Ha 1a huyén c6 dién tich trong déu tuong
16n nhét tinh Thai Binh. Dién tich trong dau tuong
cua tinh Hung Ha la 4.922 ha, chiém 35% dién tich
ctia toan tinh (Cyc Théng ké tinh Théi Binh, 2013).
Dién tich dau tuong ctia huyén tép trung trén dat
hai ltia va dét bai ven song. Dién tich dau tuong trén
dat bai dat 650 ha. Tuy nhién, ning sudt dau tuong
trong vu Xuin 1a rét thdp, chi dat ti 1,2 tin/ha
dén 1,47 tdn/ha (Tran Minh Chiéu, 2011). Cay dau
tuong trong co cdu cay trong cht yéu ctia dién tich

giong d4u tuong trong vu He 1a it va giéng ct nhu
giong DT12, DT84, nang sudt thip. Hién nay, bo
giong dau tuong mdi rat phong pha. Nhiéu giong
déu tuong mdéi chon tao cd nang sudt, chat lugng tot
va nhiém nhe sau bénh hai chinh nhu DT30, DT31,
DT51... (Tran Thi Truong va ctv., 2012, 2015). Viéc
nghién citu tuyén chon giéng dau tuong thich hgp
tai Thai Binh noi chung va Hung Ha ndi riéng nhdm
b3 sung gidng dau tuong mai cho san xuét vu He la
rdt cin thiét.

e o T e . IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
dat bai ven song la: Ngo Xuéan, dau tuong He, ngd

DPong. Ning suit dau tuong trong vu He con thap ~ 2.1. Vatliéu nghién ciiu

(1,2 - 1,5) tdn/ha va chua 6n dinh. San xuét dau
tuong c6 nhiéu nguyén nhan dan dén san xuét chua
6n dinh. Trong d6 giéng 1a yéu t6 rit quan trong. Bo

Vat liéu nghién ctiu gom 8 giong dau tuong:
DT84, DT12, DT2008, DT31, bT22, DT51, DVNG,
DVNI14; trong do, gidng doi chiing 1a DT84.

! Trung tdm Nghién ctu va Phét trién Dau d6, Vién Cay luong thuc va Céy thuc phdm
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