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Abstract

The results of susceptibility tests showed that B. dorsalis mature eggs were more resistant than larvae and the results
of mortality confirmation tests confirmed that all of 42000 B. dorsalis mature eggs were completely killed by Methyl
bromide fumigation treatment at dose 32 g/m3 for two hours. In the large-scale mortality test, infested fruits were
treated at the dose of 32 g/m3 in carton boxes (size 39 x 28.5 x 10.5 cm) and box weight of 5 kg; all boxes occupying
no more than 70% of the chamber volume; the processing chamber temperature was maintained at 27 - 30°C during

the treating time.
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TOI UU HOA MOT SO THANH PHAN DINH DUONG
TRONG MOI TRUONG LEN MEN CHIM NHAN SINH KHOI
CHUNG Azotobacter chroococcum
Nguyén Thu Ha!, Dao Van Thong?

TOM TAT

Azotobacter chroococcum 1a vi khudn c6 kha ning 6 dinh nito dugc st dung trong san xudt phan bon vi sinh vit.
Nhim t6i vu mot s6 thanh phan moéi trudng nudi cdy Azotobacter chroococcum VACC 86, cong trinh nghién ctiu da
ting dung phuong phap qui hoach thuc nghiém cac bién anh hudng theo phuong phap ham mong dgi va st dung
cong cy ho trg t6i uu la phan mém Design Expert Version 12.0.3.0. Két qua da xac dinh dugc ham lugng dinh dudng
t6i uu 1a glucose 11,9991 g/1, K. HPO, 0,978683 g/l va MgSO, 0,328847 g/1. Két qua 4p dung m6 hinh t6i uu cho thay
vi khuén Azotobacter chroococcum VACC 86 dugc 1én men nhan sinh khéi trén méi trudng san xudt t6i uu dap tng
yéu ciu vé mét do vi khudn va hoat tinh sinh hoc.

T khéa: Azotobacter chroococcum, ham lugng dinh dudng tdi uu, 1én men chim nhan sinh khoi, phuong phap
qui hoach thuc nghiém

' Vién Thé nhudng Nong hoa; ? Vién Moi truong Nong nghiép
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1. DAT VAN DE

Azotobacter chroococcum 1a vi khudn ¢4 dinh
nito song tu do trong dat, hiéu khi, khong sinh bao
tu, gram am. Azotobacter chroococcum cd thé st
dung nhiéu loai hgp chat hitu co lam nguén thtc
an cacbon. Azotobacter chroococcum thich hop véi
diéu kién hiéu khi va pH trung tinh hodc hoi kiém
(Nguyén Lan Dang va ctv., 2017).

Viéc t6i uu hoa thanh phin nuéi cdy nham nang
cao mat do vi sinh vat trong qua trinh 1én men nhan
sinh khéi dang dugc quan tam nghién ctu. Phuong
phap t6i uu hoéa truyén thong thuc hién viéc t6i uu
tiing nhan t6 (onefactor-at-a-time) tuy don gian, dé
thuc hién va nhiing tac dong ctia cac thanh phéan co6
thé€ dugc nhén thay trén do6 thi ma khong can phai
phan tich thong ké. Tuy nhién, mé hinh nay thuong
xuyén thét bai trong viéc xac dinh vi tri tai khu vuc
dap ting t6i uu vi nhiing tac dong chung ctia cac yéu
to trén bé mat dap ting khong thdy dugc, diéu nay
c6 y nghia khi 1én men & quy mo 16n (Plackett and
Burman, 1946). Thiét ké thi nghiém théng ké cung
cdp mot cach tiép cin hiéu qua dé€ t6i uu hoa; cho
phép t6i uu nhiéu hon mot yéu té & hai hay nhiéu
muc do khac nhau nhu thiét ké cac yéu t6 day du
(full factorial design) hay thiét ké BoxBehnken
(Box-Behnken design-BBD) (Sanket et al., 2007;
Singh et al., 2013).

Nghién ctu nay tng dung phuong phap qui
hoach thuc nghiém, t6i uu cac bién anh hudng theo
phuong phap ham mong doi, st dung cong cu ho trg
toi uu 1a phdn mém Design Expert Version 12.0.3.0
dé tim ra ham lugng dinh dudng t6i uu cho lén men
nhin sinh khéi chung Azotobacter chroococcum
VACC 86 - chung vi sinh vat dugc sti dung trong san
xudt ché phdm vi sinh vat cai tao dit.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

- Chang vi sinh vat nghién ctdu: Vi khuin
Azotobacter chroocococcum VACC 86, ¢ hoat tinh
¢6 dinh nito.

- Hoéa chét st dung trong diéu ché mdi trudng
nuoi cdy vi sinh vét: NaCl, CaCl,, CaCO,, Ca,(PO,),,
MgSO,7H,0, MnSO, KNO, KCl, KHPO,
KHZPQ » FeSO,, (NH 2,50, FeCl,, glucose, pepton,
cao ndm men, bot n4m men, ri duong,...

2.2. Phuong phap nghién ciiu

Mat dd Azotobacter chroocococcum dugc xac
dinh theo TCVN 6166:2002 va hoat tinh c6 dinh
nito dugc xac dinh theo TCVN 10786:2015.
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Ham lugng t6i uu cta ba yéu t6 anh huodng la
glucose, K, HPO, va MgSO,.7H,O dugc xdc dinh
bing cach stt dung qui hoach truc giao d6i xting,
moi yéu t6 tién hanh tai ba mc (-1, 0, +1); ham muc
tiéu 1a mat do vi khuin dat cuc dai.

Ba nguon dinh dudng chinh dugc st dung nghién
cu t6i Wu héa 1a glucose, K. HPO, va MgSO,. Mién
khao sat ham lugng moét s6 ngudn dinh dudng chinh
st dung trong mdi trudng lén men chim nhéan sinh
khéi vi khudn Azotobacter chroococcum VACC 86
dugc tong hgp trong bang 1.

Bang 1. Mién khao sat ham lugng ba nguén dinh dudng
chinh st dung trong moi trudng [én men chim nhan
sinh khéi chung Azotobacter chroococcum VACC 86

51 dinh Ham lugng/Gia tri
STT Ngu01~1 din }?dn mi héa
dudng vi do
-1 0 +1
Glucose g/L 8,0 10,0 12,0
K,HPO, gL 06 08 1,0
MgSO,7H,0 gL 03 05 07

Ma tran ké hoach thuc nghiém gom 17 thi
nghiém tuong ting 17 gia tri khac nhau cua ba yéu t6
dinh dudng chinh dugc téng hgp trong bang 2.

Bang 2. Ma tran thuc nghiém st dung

trong moi trudng 1én men chim nhan sinh khéi
vi khuan Azotobacter chroococcum VACC 86

Thi Cac bién
nghiém Glucose K,HPO, MgSO,.7H,0

(g (g (g/)
1 10,0 0,8 0,5
2 10,0 0,6 0,3
3 10,0 0,8 0,5
4 8,0 0,8 0,7
5 10,0 1,0 0,3
6 10,0 0,8 0,5
7 12,0 0,8 0,7
8 10,0 0,6 0,7
9 10,0 1,0 0,7
10 8,0 1,0 0,5
11 12,0 1,0 0,5
12 10,0 0,8 0,5
13 8,0 0,8 0,3
14 12,0 0,8 0,3
15 8,0 0,6 0,5
16 10,0 0,8 0,5
17 12,0 0,6 0,5
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Phan mém thong ké Design-Expert 12.0.3.0
(Stat-Ease, Inc., Minneapolis, USA) dugc sti dung
dé phan tich cac hé s6 héi quy, bé mit dap ung va tdi
uu hoa véi thuét toan ham mong doi.

2.3. Thoi gian va dia diém nghién ciu
Nghién ctiu dugc thuc hién tii thang 9 dén thang
12 nam 2019 tai Vién Thé nhudng Nong hoa.

III. KET QUA VA THAO LUAN

3.1. T6i uvu héa ham lugng mét s6 thanh phan dinh
dudng trong moi truong 1én men chim nhan sinh
khdi vi khuin Azotobacter chroococcum VACC 86
Két qua danh gia mat d¢ vi khudn Azotobacter
chroococcum VACC 86 17 cta thi nghiém theo ma
tran ké hoach thuc nghiém dugc tdng hgp trong bang
3 cho thay mat d¢ vi khuan Azotobacter chroococcum
VACC 86 dat cuc dai (9,5314 log CFU/ml) 6 ham

Phan tich phuong sai cia mo hinh (Bang 4) cho
phép kiém tra sy c6 nghia ctia cac hé s6 va su thich
ung ctia m6 hinh dugc tién hanh bang phan tich
hoi quy. Két qua & bang 4 xac dinh d6i véi chung vi
khudn Azotobacter chroococcurn VACC 86 chudn F
ctia moé hinh bang 21.829,52 ¢ y nghia thong ké véi
do tin cay 99,99% (p < 0,0001). Su c6 nghia ctia cac
hé s6 hoi quy dugc kiém dinh boi chuén E cac gia
tri p < 0,05 cho biét cac hé¢ s6 hoi quy déu c6 nghia.
Chuén F cia m6 hinh con cho biét gia tri khong
tuong thich ctia mo6 hinh 1a 0,7156 (p = 0,5921). Két
qua nay cho thdy md hinh hoan toan tuong thich véi
thuc nghiém.

Bang 4. Phan tich phuong sai Anova cia m6 hinh déi
v6i chting vi khuén Azotobacter chroococcum VACC 86

lugng glucose 1a 12,0 g/lit; ham lugng K HPO, la o Phuong i Gi{l tr}p
1,0 g/lit va ham lugng MgSO,.7H,0 14 0,50 g/lit (thi Thong s6 sai Chuén F  (kha ning
nghiém thtt 11). Két qua thi nghiém ciing xdc dinh >F)
mat do vi khudn Azotobacter chroococcum VACC M6 hinh 0,5486  21.829,52 < 0,0001
86 dat cuc tiéu (7,8129 log CFU/ml) & ham lugng
glucose la 8,0 g/lit; ham ligng K HPO, 1a 0,60 g/lit A- Glucose 476 | 1,896E+0>  <0,0001
va ham lugng MgSO,.7H,O la 0,50 g/lit (thi nghiém | B- K HPO, 0,0654 = 2600,78 = <0,0001
thit 15). C-MgSO,7H,O = 00011 4379  0,0003
Bang 3. Anh hudng ctia ma tran thuc nghiém AB 0,0030 117,90 <0,0001
v6i ba yéu t6 glucose, K, HPO, va MgSO, dén mét do
VSV trong qua trinh 1én men chim nhén sinh khoi AC 0,0007 27,30 0,0012
vi khuin Azotobacter chroococcum VACC 86 BC 0,0002 6,00 0,0441
i Céc bién Vl\élétgé A 0,0950 = 3780,72  <0,0001
. Glucose K HPO, MgSO ,.7H O o
nghigm 70 S P 8 o cru /mlg) B2 00055 = 21724  <0,0001
1 10,0 0,8 0,5 8,8260 c? 0,0004 14,66 0,0065
2 10,0 0,6 0,3 8,7075 Kl}éng tuong 0,0000 0.7156 0.5921
3 10,0 0,8 0,5 8,8325 thich
4 8,0 0,8 0,7 7,9444
5 10,0 1,0 0,3 8,8808 Tu két qua phén tich trén, thiét 1lap phuong
6 10,0 0,8 0,5 8,8260 trinh hoi quy do6i véi mat do vi khudn Azotobacter
7 12,0 0,8 0,7 9,4624 chroococcun VACC 86 nhu sau: Y = 8,8312 +
8 10,0 0,6 0,7 8,7160 0,771664*A + 0,090386*B + 0,0117277*C +
9 10,0 1,0 0,7 8,9138 0,027216*AB - 0,013097*AC + 0,00614177*BC -
10 8,0 1,0 0,5 7.9340 0,150215*A? - 0,0360081*B? + 0,00935504*C2.
11 12,0 1,0 0,5 9,5314 Lan lugt xem xét anh hudng cua tling yéu té
12 10,0 0,8 0,5 83,8325 (khi cac yéu t6 khac git 6 tam) dén mat do vi khuidn
13 8,0 0,8 0,3 7,8920 Azotobacter chroococcum VACC 86 cho thdy ca 3 yéu
14 12,0 0,8 0,3 9,4624 t6 1a ham ligng glucose, ham Iugng K, HPO, va ham
15 8,0 0,6 0,5 7,8129 lugng MgSO,.7H,0 c6 dnh hudng dén mét do chiing
16 10,0 0.8 0,5 8,8388 vi sinh vat nghién ctu.
17 12,0 0,6 0,5 9,3010
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Hinh 1. Anh hudng céc yéu t6 t6i mat do
vi khudn Azotobacter chroococcum VACC 86
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(a)

Xem xét su tuong tac clia cac cdp yéu to t6i ham
muc tiéu: mat do vi sinh vét c6 thé thdy qua cac do6
thi 3D - bé mat dap tng.

St dung phuong phap ham ky vong d€ t6i uu hoa
mat do ctia chung vi khuin nghién ctu bang phan
mém quy hoach thuc nghiém Design Expert da xac
dinh dugc phuong an t6t nhéit dé cuc dai ham muc
tiéu 1a mat d6 vi khuin Azotobacter chroococcum
VACC 86.

(b)

(©)

Hinh 2. B& mat dap ting ctia mat d¢ vi khuén Azotobacter chroococcum VACC 86
tdc dong bdi cac yéu t6 (a) ham lugng K, HPO, va ham lugng glucose; (b) ham lugng MgSO,.7H,0
va ham lugng glucose; (c) ham lugng MgSO,.7H,O va ham lugng K HPO,

Bang 5. Phuong an t6i uu vé ham lugng
mot s6 thanh phan dinh duéng chinh
trong pha ché moéi truéng nhan sinh khoi
vi khuin Azotobacter chroococcum VACC 86

Gia trj theo
Nguoén dinh dudng Ponvido phuongan
tdi vu
Glucose g/l 11,9991
K,HPO, g/l 0,978683
MgSO0,.7H,0 g/l 0,328847
Mit d6 vi khuén cuc dai  log CFU/ml 9,53209

Két qua & hinh 3 cho thdy véi phuong an toi
uu nay, mat do vi khudn Azotobacter chroococcum
VACC 86 thu dugc déi véi ba yéu t6 anh hudng la
ham lugng glucose, K. HPO, va MgSO,.7H,O déu
dat 100% nhu mong mudn.

Tu két qua nghién ctiu trén, da xdc dinh dugcham
lugng t6i uu mot s6 thanh phén dinh dudng chinh
bao gom: Ham lugng glucose; ham lugng K. HPO, va
ham lugng MgSO,.7H,O trong moi tridng lén men
nhén sinh khéi vi khudn Azotobacter chroococcum
VACC 86. Két qua dugc tdng hop 6 bang 6.
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Desirability
A Glucose a1
BE2HPO4 1
C:MgS04 TH20 1
Mat do te bao V5V 1
Combined 1

T ¥
0.500 0.750

Selution 1 out of 100
Hinh 3. Mtc d6 dép ting su mong doi d6i
véi vi khudn Azotobacter chroococcum VACC 86

T T
0.000 0250

3.2. Ung dung két qua t6i uu ham ligng mét s6
thanh phan dinh duéng trong méi truong 1én men
nhan sinh khdi vi khuin Azotobacter chroococcum
VACC 86

Chung vi khuén Azotobacter chroococcum VACC
86 dugc 1én men chim nhan sinh khoéi trén moéi
truong san xudt véi thanh phan dinh dudng dugc
toi uu hoa trén thi€t bi 1én men dung tich 20 lit. Két
qua danh gia mat do va hoat tinh sinh hoc ctia chiing
vi khuidn Azotobacter chroococcum VACC 86 dugc
tong hop trong bang 7.
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Bang 6. Thanh phin moi truong 1én men
nhan sinh khéi co ban va mdi trudng téi uu
moét s6 thanh phéan dinh dudng

Ham lugng Ham lugng
(g/Mtrong mdi | (g/1) trong moi
Hoa chat truong l1én men = truong lén men
nhan sinh khdi  nhén sinh khéi
co ban dugc t6i vu hoa
Glucose(*) 10,0 11,9991
K,HPO,(*) 0.8 0,978683
KH,PO, 02 02
MgS0,.7H,0(*) 0,5 0,328847
FeCl,.6H,0 0,1 0,1
Na,MoO,. 2H,0 0,05 0,05
CaCO, 5,0 5,0

Bang 7. Mat d¢ chting vi khudn Azotobacter chroococcum
VACC 86 dugc nhan sinh khdi trén méi truong
san xudt dugc t6i uu héa mot s6 thanh phan chinh

Chi tiéu danh gia D((fll:) Y1 Keétqua
T!qeo md log CFU/ 9.53209
e e hinh t6i vu ml
Mat do t€ bao o
Két qua log CFU/ 9.51850
thuc té€ ml ’
Hoat tinh sinh . nmol
: Ban d 4.210
hoc: Ham lugng an dat C,H,/h
etylen hinh Theo mo nmol 4050
thanh hinh t6i vu C,H,/h )

Két qua & bang 7 cho thdy, chung vi khuin
Azotobacter chroococcum VACC 86 dugc 1én men
chim nhéan sinh khéi trén mdi truong san xuat
dugc t6i uu hoa ba thanh phan dinh dudng chinh
(glucose, K. HPO,, MgSO,.7H,0O) hoan toan dap ung
dugc yéu cau vé mat do té bao va hoat tinh sinh hoc.

IV. KET LUAN
ba xdc dinh ham lugng dinh dudng t6i uu cho

lén men chim nhan sinh khéi chung Azotobacter
chroococcum VACC 86 nhu sau: ham lugng glucose:
11,9991 g/l; ham lugng K HPO,: 0,978683 g/l va
ham lugng MgSO,.7H O: 0,328847 g/l. Két qua
danh gia ap dung mo6 hinh t6i uu cho thay vi khuin
Azotobacter chroococcum VACC 86 dugc 1én men
chim nhén sinh khéi trén mdi trudng san xudt toi
uu dap ung dugc yéu ciu vé mét do té€ bao va hoat
tinh sinh hoc.
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Bai bdo la mot phan két qua nghién ctu cta
Dy én “Ap dung gidi phdp hiu ich s6 1198 dé san
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thanh cong trinh nghién ctu.
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Optimization of some nutritional components in submerged
fermentation medium of Azotobacter chroococcum bacteria

Nguyen Thu Ha, Dao Van Thong
Abstract

Azotobacter chroococcum is a nitrogen-fixing bacterium that is used in the production of microbiological fertilizers. In
order to optimize some components of Azotobacter chroococcum VACC 86 culture medium, the research has applied
experimental planning method to optimize the affected variables according to the expected functional method and
to use the optimal support tool Design Expert Version 12.0.3.0 software. The results showed that the optimal nutrient
content was glucose 11.9991 g/l, K. HPO, 0.978683 g/l and MgS04 0.328847 g/l. The results of applying the optimal
model showed that Azotobacter chroococcum VACC 86 bacteria were fermented on the optimal production medium
to meet the requirements of bacteria density and biological activity.

Keywords: Azotobacter chroococcum, experimental planning method, optimal nutrient content, submerged fermentation
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