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TOM TAT

Phosphorus (P) la chit dinh dudng da luong can thiét cho su sinh truong cua cay trong nhung phan Ién P trong
dat ¢ dang kho tan va cay trong khong thé sir dung. Vi khuan Nguyenlbacter vanlangen5|s la loai c6 kha nang
phan giai lan kho tan thanh dang tan, nhung chua dugc ung dung rong rdi trong san xuat nong nghlep Tu van de
nay, nghién ctru duoc thuc hign nham tim ra g|a tri t6i wu cua cac yeu to tac dong truc tiép den qua trinh sinh
truong cua vi khuan. Dé tim duoc moi truong va dleu Kign tdi wu, phai tién hanh cac khao sat don yeu t6 chon ra
khodng dnh hudng. Sau d6 tlen hanh sang loc da yéu té bang thiét ké Plackett-Burman. Két qua cho thay co 4
yeu t6 anh huong nhét; pH, tdc do lic, nong do yeast extract, ty I¢ nap gidng (p<0,05), tién hanh tbi wu hoa bang
thiét ké Box-Behnken. Két qua méi truong t6i wu cho vi khuan Nguyenibacter vanlangensis HBCM-B0026 voi
thanh phan dinh dudng (w/v): mannitol 2%; yeast extract 1%; MgSO, 0,01%; KH,PO, 0,025%; FeCl;0,0001%,;
CaCOs; 0,1% va diéu Ki¢n toi uu nudi lac: pH 5; nhiét do 30°C toc do IaC 180 vong/phut ty I& nap giong 5%
(v/v); sau 30 gio nudi Cay dat mat do 9,690 log (CFU/mL), cao hon 7,24 1an so véi moi trudng GECB ban dau
8,830 log (CFU/mL).

Tir khoa: Box-Behnken, Nguyenibacter vanlangensis, phan giai lan, Plackett-Burman, t6i uu hoa.

MO DAU

Phosphorus (P) la chét dinh dwo’ng da lwong can thiét cho sw sinh trwong clia cay trong, nguyen t6 chinh trong
san xuat néng nghlep toan cau. Phosphorus r4t quan trong dm vGi qua trinh trao ddi chéat cla thwc vat va thuc
hién nhidu chirc nang bao gdm phat tri&n ré, 1am tang dang ké nang suat cay trong va cé kha nang khang cac
bénh khac nhau cta cay (Xu et al., 2020) Theo théng ké cia Yuan Wang va dong tac gia (2011), woc tinh dén
hai ty hecta dét nong nghiép trén toan thé gidi bi anh huong b&i lvgng P thap va thiéu P trwc tiép gay ra sy giam
dang ké (5-15%) nang suét cay trong Theo sb liéu ctia Bo Cong Thwong ndm 2020, méi nam Viét Nam tiéu thuy
khoang 11 triéu tan phan hoa hoc dé phuc vu cho nganh ndng nghiép. Viéc s dung phan bén héa hoc khéng
dung cach gay ra 6 nhiém nguon nwéc, dat, thwe phdm, &nh hwéng dén strc khde con ngwoi. Bon phéan lan héa
hoc 1am dét tich Ity kim loai ndng cadmium (Cd) Du thtra phosphorus trong cac san pham trong trot hodc ngudn
nwdc lam glam kha nang hép thu calcium, gay ra nhiéu bénh loéng xwong. Trong dét, hau hét déu cé ham lwong
phosphorus téng sé cao nhwng & dang nay cay tréng khong thé hap thu dwgc. Khai thac vi khuén phan giai
phosphorus la mét glal phéap sinh hoc méi dwoc phat trién aé tang cwong kha nang cung cp P cla vung re; tuy
nhién, &nh hwdng ctia nhiing vi khuén nay dén chét lwong dét va cac giai doan phat trién khac nhau cla thyc vat
van chwa duwoc biét rd (Shen et al., 2011). Tl thuc tién trén, dé tai “Tdi wu hoa dleu kién va méi truong nudi cay
vi khun Nguyenlbacter vanlangen3|s HBCM-B0026 c6 hoat tinh phan giai 1an” can dugc nghlen clru sau hwcrng
den sén pham sinh hoc hiéu qua cao nham giam Iwong phan héa hoc, héa chét xt& Iy & nhiém méi trwong, ... gilp
tiét kiem chi phi cho san xuét néng nghiép, bao vé strc khde con nguwdi va tai nguyén moi truong.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Chading vi khuin Nguyenibacter vanlangensis HBCM-B0026 tir b6 swu tap gidng vi sinh vat ctia Phong Céng nghé
Vi sinh-Trung tdm Céng nghé Sinh hoc Thanh phé H& Chi Minh.

Vi khuan duoc git gidng trén mai trweng thach GECA va 1&n men trong méi tredng GECB 16ng. Thanh phan moi
trwdng GECA gom 20 g/L glucose, 3 g/L yeast extract, 3 g/L peptone va 24 g/L agarose; GECB gom 20 g/L
glucose, 3 g/L yeast extract va 3 g/L peptone.

Phwong phap
Phwong phap phan tich
Phuong phép xtrly s6 liéu

Sé liéu dwoc tinh toan bang Microsoft Office Excel. Xt ly sé liéu bang phan tich ANOVA 1 nhan t va phan hang
b&ng phan mem The SAS System for V8. Thiét ké thi nghlem sang loc da yéu td bang mo hinh Plackett-Burman,
thi nghiém téi wu hoa bang mé hinh Box-Behnken va xt Iy sé liéu phan tich ANOVA bang phan mém JMP 10.

943



CONG NGHE SINH HOC NONG NGHIEP

Phuwong phap xac dinh méat dé vi sinh vat

St dung phuwong phap pha loang lién tuc va phuong phap trai dia trén moéi trwong thach GECA (Parker et al., 2016).
Két qua thu dwoc la mat d6 vi khuan (CFU/mL) véi Colony-forming unit la don vi hinh thanh khuan lac.

Phwong phap nghién ciru
Khao sat don yéu t6 anh hwéng dén sinh trwéng vi khuan Nguyenibacter vanlangensis HBCM-B0026

Céc yéu t6 anh hudng dén qua trinh sinh trwéng vi khudn Nguyenibacter vanlangensis HBCM-B0026 duoc khao
sat trén moi trwdng GECB. C6 9 yéu t& dwoc lwa chon dé khao sat la thdi gian thu mau (16-44 gi®y), nhiét d6 (20-
40°C), téc d6 lac (100-260 vong/phut), ty 1& nap gibng (0,5-10%), pH (4-10) dwoc thuc hién trén méi trwdng
GECB. Céc yéu t6 con lai 1a nguén carbon dwoc thyc hién bang cach thay ddi lan Iwot ngudn duwdng glucose
thanh cac ngudn khac (glycerol, mannitol, sucrose, fructose va mat ri) va ngudn dam yeast extract (YE), peptone
duwoc thay thé bdi ngudn khac (casein, NH4Cl, (NH4)2HPO4, (NH,)2SO4, peptone va yeast extract). Két qua cla 2
yéu t6 nay la tién d& dé thuc hién khao sat ndng dé (0,5-4%) ngudn carbon va nitrogen cho céc thi nghiém tiép
theo. Céc thi nghiém trén dwoc thuc hién tuan tw, thay di tirng yéu t, cac yéu td khéng dwoc khao sét sé duoc
cb dinh & murc thoi gian nudi cay 24 gidy, nhiét d6 30°C, tbc do Ic 180 vong/phat va pH 5,5.

Sang loc da yéu té anh hwéng bang thiét ké Plackett-Burman

Dé xac dinh dwoc cac yéu td anh hwdng va mirc d6 anh hwéng cia tirng yéu té dén sinh trwéng cla vi khuan
Nguyenibacter vanlangensis HBCM-B0026, ma tran sang loc Plackett-Burman (Plackett and Burman, 1946) duoc
thiét ké bang phadn mém JMP 10, dwa trén két qua khao sat don yéu td anh huwdng dén sinh truédng cia vi khuén
Nguyenibacter vanlangensis HBCM-B0026 phia trén.

Trong ma tran Plackett-Burman, 12 yéu t6 dwoc nghién ciu véi 3 mire d6 1a thap nhéat (-1), trung tam (0) va cao
nhéat (1) tng v&i pham vi khao sat don yeu t6 phia trén trinh bay & (Bang 3). M6 hinh duwoc xay dwng dé sang loc
cac yeu t5 quan trong anh hwéng nhét dén sinh khéi vi khudn Nguyenibacter vanlangensis HBCM-B0026. Cac
yéu t6 dwoc sang loc ¢o dd tin cay (p<0,05) sé dwgc chon dé dwa vao moé hinh tdi wu hoa béng thiét ké Box-
Behnken. Nhirng yéu tb co dd tin cay (p>0,05) sé chon & mirc thap (-1) hodc mirc trung tam (0) tiy vao dw doan
cta Plackett-Burman dé& dwa vao Box-Behnken v&i gia tri khéng thay ddi.

Téi wu héa bang thiét ké Box-Behnken

Sau khi sang loc bang ma tran Plackett-Burman, cac yéu t6 c6 do tin cay p<0,05 dwoc chon dé duwa vao thi
nghiém t8i wu hoa dé tim diém cwe tri cho tirng yéu td, nghién ctu & 3 mlrc do la thap nhét (-1), trung tam (0) va
cao nhét (1) trong Box-Behnken (Castillo, 2007) trén phan mem JMP 10. Tt két qua thye nghiém, tién hanh phan
tich trén phan mém JMP 10 dé& xac dinh diém t6i wu cta céac yéu t6 cho sinh khdi Nguyenibacter vanlangensis
HBCM-B0026 dat cwc dai.

Kiém dinh thwc té mé hinh téi wu héa

Theo mo hinh do phan mém JMP 10 dv doan gia tri tbi wu cla tirng yéu t6 lam ham dap (ng dat cuc dai da
duoc xac dinh. Dé kiem ching md hinh, thi nghiém vé&i thanh phan mbi trwdng va dieu kién t6i wu dwoc thuc
hién 11 1an 1ap lai.

KET QUA VA THAO LUAN
Két qua khao sat don yéu t6 anh hwéng dén sinh trwéng vi khuan Nguyenibacter vanlangensis HBCM-B0026

Bang 1. Két qua khao sat don yéu t6 anh hwéng dén vi khuan Nguyenibacter vanlangensis HBCM-B0026

Yéu té Mirc tét '\("Caltzg;’n:ﬁ)g Yéu té Mirc tét '\("C“‘,tzgfnlﬁ?
Thei gian thu mau (gie) 30 8,946 Ngudn carbon Mannitol 9,090
Nhiét d6 (°C) 30 8,971 Néng dd ngudn carbon (%) 35 9,038
Tbc d6 l&c (vong/phut) 180 9,099 Ngudn nitrogen Yeast extract 8,962
pH 8 9,129 N&ng dd ngudn nitrogen (%) 2 8,924
Ty l& nap giéng (%) 4 9,040

Két qua sinh khéi vi khudn Nguyenibacter vanlangensis HBCM-B0026 thu dwoc sau tirng thi nghiém khao sat
cho thay tat ca cac yéu td khao sat déu c6é anh hwdng dén sinh trwdng clia vi sinh vat, phu thudc rat I&n vao céc
yéu t6 dinh dwéng va diéu kién nudi cay. Do d6, cac yéu té nay dwoc dwa vao nghién ctu sang loc béng mé hinh
Plackett-Burman. Ngoai cac yéu td trén, cAc ngudn khoang nhu KHzPO4 durgc thém vao dé duy tri do 6n dinh PH,
FeCls dé lam cofactor cho enzyme t& bao, MgS0,4 dé& cung cap ngudn Iwu huynh cho té bao, NaCl dé duy tri 6n
dinh &p suét thdm thau mang té bao véi cac mirc theo méi trwdng nghién ciru truéic d6 (Difco & BBL Manual, 2009).
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Két qua sang loc da yéu t6 anh hwéng bang thiét ké Plackett-Burman

Bang 2. Két qua sang loc thwe nghiém Plackett-Burman

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X1l  X12 Y
Pattern  Nhigt Tdag g‘z;' Tn‘;'pe Mannitol  YE  KH;PO, MgSO, NaCl  FeCl; CaCO; ., log
dé ¢ nudi  giéng (%) (%) (%) (%) (%) (%) (%) (CFU/mL)
NT 1 1 1 1 1 1 1 1 1 1 1 1 1 0,000
NT 2 1 R 1 1 1 1 1 1 1 1 1 8,869
NT 3 1 1 1 1 1 1 1 1 1 1 1 1 8,079
NT 4 1 1 1 1 1 1 1 1 1 1 1 1 8,708
NT5 1 1 1 1 1 1 1 1 1 1 1 1 9,021
NT 6 1 1 1 1 1 1 1 1 1 1 1 1 8,919
NT 7 1 1 1 1 1 1 1 1 1 1 1 1 0,000
NT 8 1 1 1 1 1 1 1 1 1 1 1 1 8,820
NT 9 1 1 1 1 1 1 1 1 1 1 1 1 0,000
NT10 -1 1 1 1 1 1 1 1 1 1 1 1 9,602
NT1L 0 0 0 0 0 0 0 0 0 0 0 0 7,394
NT 12 1 1 1 1 1 1 1 1 1 1 1 1 8,845
NT 13 1 4 4 1 1 1 1 1 1 1 1 1 8,332
NT 14 1 1 1 1 1 1 1 1 1 1 1 1 9,312
NT 15 1 1 1 1 1 1 1 1 1 1 1 1 0,000
NT 16 1 1 1 1 1 1 1 1 1 1 1 1 9,253
NT 17 1 1 1 1 1 1 1 1 1 1 1 1 8,556
NT 18 1 1 1 1 1 1 1 1 1 1 1 1 3,439
NT 19 1 1 1 1 1 1 1 1 1 1 1 1 0,000
NT 20 1 1 1 1 1 1 1 1 1 1 1 1 8,438
NT 21 1 1 1 1 1 1 1 1 1 1 1 1 0,000

Bang 3. Mirc do anh hwéng va dé tin cay ctia cac yéu té trong mé hinh Plackett-Burman

Mtrc Gia tri
Ky hiéu -

Thap (-1) Cao (+1) t Ratio Prob>|t|
X1 25 35 -0,82 0,4355
X2 180 260 -3,18 0,0130*
X3 16 44 -1,68 0,1306
X4 0,5 10 4,34 0,0025*
X5 2 5 -1,26 0,2433
X6 0,5 35 -3,36 0,0099*
X7 0 0,05 0,76 0,4697
X8 0 0,02 0,31 0,7616
X9 0 0,02 -1,80 0,1101
X10 0 0,0002 0,69 0,5126
X11 0 0,2 1,70 0,1282
X12 6 10 -8,36 <,0001*

*murc y nghia a=0,05

p=0,0014

R?=0,939

945



CONG NGHE SINH HOC NONG NGHIEP

Két qua phan tich ANOVA (Bang 3) cho th4y mé hinh sang loc ¢6 y nghia théng ké (p=0, 0014<0,05), hé sb hoi
quy R? dat 0,939, cho thay sO liéu thwc nghiém tuo’ng thich v&i mo hinh 93,9%. T do, 12 yéu 6 dwoc nghién
ctu déu co tac dong nhéat dinh dén sinh trwdng cla vi khuan. Céac yéu té c6 anh hwong c6 y nghia vé mat thong
ké (p<0,05), sap xép theo thir tw anh hudng giam dan nhw sau: pH, ty 1& nap giéng, néng dd yeast extract va téc
do lac. Céac yéu tb nay dwoc dwa vao mé hinh ti wu héa Box-Behnken va Ian lwot ky hiéu la X1, X2, X3, X4.

Céc yéu tb c6 anh hwéng khéng cé y nghia théng ké (p>0,05) dwoc chon ¢ dinh dwa vao mé hinh Box-Behnken
nhw sau: rTJannitoI 2%; MgSQO4 0,01%; KH,PO, 0,025%; FeClz 0,0001%; CaCO3z 0,1% (w/v); nhiét dd 30°C; thoi
gian thu mau 30 gio.

Két qua t6i wu héa bing thiét ké Box-Behnken

M6 hinh Box-Behnken gitip xac dinh diém t&i wu cho gia tri sinh khdi vi khudn Nguyenibacter vanlangensis
HBCM-B0026 dat cwc dai.

Bang 4. Két qua mé hinh téi wu Box-Behnken

X1 X2 X3 X4 Y thwc nghiém Y md hinh
Pattern Tylénap gibng Néngdé  Téc do lac Log Log
pH (%) YE (%) (vong/phat)  (CFU/mL) (CFU/mL)
NT 1 7 5 0,6 150 9,201 9,146
NT 2 7 5 0,2 180 9,408 9,323
NT 3 5 5 0,6 180 9,568 9,540
NT 4 9 5 0,6 180 8,000 8,159
NT 5 7 5 1 180 9,140 8,929
NT 6 7 5 0,6 210 8,477 8,698
NT 7 7 10 0,2 150 9,236 9,313
NT 8 5 10 0,6 150 9,272 9,199
NT 9 9 10 0,6 150 8,700 8,654
NT 10 7 10 1 150 9,111 9,093
NT 11 5 10 0,2 180 9,200 9,262
NT 12 9 10 0,2 180 9,398 9,127
NT 13 7 10 0,6 180 9,272 9,281
NT 14 7 10 0,6 180 9,230 9,281
NT 15 7 10 0,6 180 9,342 9,281
NT 16 5 10 1 180 9,243 9,629
NT 17 9 10 1 180 8,477 8,426
NT 18 7 10 0,2 210 9,260 9,222
NT 19 5 10 0,6 210 9,519 9,284
NT 20 9 10 0,6 210 8,500 8,492
NT 21 7 10 1 210 9,241 9,108
NT 22 7 15 0,6 150 9,143 9,036
NT 23 7 15 0,2 180 9,243 9,396
NT 24 5 15 0,6 180 9,342 9,127
NT 25 9 15 0,6 180 9,199 9,171
NT 26 7 15 1 180 9,428 9,455
NT 27 7 15 0,6 210 9,238 9,408
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Bang 5. Két qua mdc dd anh hwéng ctia mo hinh Box-Behnken

Giatri Giatri
Ky hiéu Ky hiéu

t Ratio  Prob>|t| t Ratio  Prob>|t|

X1 -5,11 0,0003* X2X3 1,00 0,3375
X2 2,29 0,0409* X2X4 1,81 0,0960
X3 -1,28 0,2261 X3X4 0,23 0,8191
X4 -0,29 0,7765 X1X1 -2,28 0,0419*
X1X2 3,14 0,0085* X2X2 -0,60 0,5606
X1X3 -2,35 0,0365* X3X3 0,54 0,5983
X1X4 -0,54 0,5959 X4X4 -1,53 0,1509

*mlc y nghia a = 0,05

p md hinh 0,0071

R?md hinh 0,840

p Lack of Fit  0,0508

Bang 6. Két qua phan tich héi quy tuyén tinh sau khi loai bé cac hé sé héi quy khéng y nghia théng ké

Yéu té Estimate  t Ratio Prob > |t|
Intercept 9,198
X1 pH (5-9) -0,334 -5,050 <,0001*
X2 Ty I& nap giéng (5-15) 0,150 2,270 0,0347*
X3 YE (0,2-1) -0,084 41,260 0,2215
X1*X2 0,356 3,110 0,0055*
X1*X3 -0,267 -2,330 0,0305*
X1*X1 -0,192 -2,170 0,0426*

Két qua phan tich ANOVA xac dinh céc bién doc Iap clia phuong trinh hoi quy trong mo hinh thyc nghiém &
Bang 5 cé dd tin cay p<0,05. Dya vao két qua Bang 6, xay dwng phwong trinh hoi quy cé dang Y = 9,198 —
0,334X1 + 0,150X2 — 0,084X3 + 0,356X1X2 — 0,267X1X3 — 0,192X1°.

Trong d6, Y la mat d6 vi khuan log (CFU/mL), X1, X2, X3 Ian lwot 1a cac yéu t6 pH, ty 1é nap gibng (%) va néng
dod yeast extract (%).

Hé sb hdi quy R?=0,840 cho thay c6 84,0% sé liéu thwe nghiém twong thich voi sé liéu dw doan theo mé hinh.
Theo Castillo (2007), gia tri R>>0,75 thé& hién mé hinh dwoc xay dwng twong thich véi thwe nghiém, khdng dinh
tinh chinh xac ctia mé hinh va sy tn tai cia diém t6i wu. Két qua kiém tra sw thiéu phu hop (Lack of Fit) c6
p=0,0508>0,05 cho thay sw thiéu phu hop khéng cé y nghia thdng ké.

Phwong trinh hdi quy cho thdy yéu té pH, ty 1& nap giéng va ham lwong yeast extract c6 tac dong 1on dén sy hinh
thanh sinh khéi cGa vi khu&n Nguyenibacter vanlangensis HBCM-B0026. Tuy nhién, khi mat d giéng vao qua Ién
da&n dén thiéu hut chét dinh dwéng sau mét khoang thoi gian, nén vi sinh vat chi ting mat dé trong mét khoang
thoi gian nhét dinh rdi dirng lai. Ngoai ra, vi sinh vat can dinh dwéng & mét mirc d6 vira dd trong qud trinh phat
trién, nén khi tang ham lweng dinh dwéng vuot mirc téi wu thi hoat tinh enzyme sé giam do co chét tao 4p lwc
I&n 1én qué trinh sinh tdng hop sinh hoc clia vi khudn, déng thdi co chét téng khi nang luc sinh tdng hep sinh hoc
chi & mirc gi&i han va dat ngwdng cwe dai cling lam hoat tinh enzyme giam nén sinh khéi ciing sé& giam. Ngwoc
lai, khi ham lwong dinh dwéng thap thi t& bao khéng da co chat dé hinh thanh sinh khéi.

Khi dwa 4 yéu t6 anh huéng chinh tir thi nghiém sang loc Plackett-Burman vao md hinh téi wu héa Box-Behnken,
chi nhan duoc gia tri ti wu clta 3 yéu t6, yéu té tbc d6 l1ac anh hwéng khong ¢ v nghia théng ké (p>0,05). Diéu
nay c6 thé giai thich 1a yéu t6 tbc d6 lac & két qua sang loc bang thi nghiém Plackett-Burman dwoc nghién ctu &
khoang gié tri khac véi thiét k& Box-Behnken.

Tl m6 hinh t6i wu cho thay, gia tri cac yéu t6 &nh huwdng chinh duoc xac dinh: pH 5, ty 1& nap gidng 5%, nong d6
yeast extract 1% va mat dg vi khuan dat cwc dai la 9,730 log (CFU/mL).
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Két qua kiém dinh thwc té mé hinh téi wu hoa

Tién hanh kiém chiing mé hinh béng thwe nghiém tai cac gia tri toi wu. Két qua Bang 7 cho thay mat do sau 30
gi® nudi cay la 9,690 log (CFU/mL), twong thich v&i mat 80 ma mé hinh da dw doan 1a 9,730 log (CFU/mL).

Bang 7. K&t qua kiém dinh thwc té mé hinh t6i wu héa

Dw doan mé hinh 9,730 log (CFU/mL)
Thwe nghiém 9,690 log (CFU/mL)
M6i trwng ban dau 8,830 log (CFU/mL)

KET LUAN VA KIEN NGHI

V&i muc tiéu téi wu hoéa cac yeu t6 anh hwéng den sinh khéi vi khuén Nguyenlbacter vanlangensis HBCM-B0026,
ching t6i da khao sat don yeu to &nh huwéng dén mét dd vi khuan, sau d6 st dung phwong phap quy hoach thuc
nghiém sang loc céc yéu t6 anh hwéng dén sinh khdi bang ma tran Plackett-Burman va xay dwng md hinh téi wu
héa theo ma tran thyc nghlem Box-Behnken. V&i phwong phap nay ching t6i thu nhan duoc sinh khéi cuwc dai
9,690 log (CFU/mL) tai cac gia tri wu v&i thanh phan dinh dwéng mannitol 2%; yeast extract 1%; MgSO, 0,01%;
KH2PO4 0,025%; FeCl3 0,0001%; CaCO3z 0,1% (w/v) va kién tOi wu nudi l&c: pH 5, nhiét d6 30°C, téc do lac 180
vong/phut, ty 1& nap gidng 5% (v/v), sau 30 gid. Két qua téi wu cao hon méi trwéng ban dau 7,24 1an (mat do toi
wu 9,690 log (CFU/mL), mat d6 trén méi trweérng GECB ban d4u 8,830 log (CFU/mL).

Tiép tuc nghién ctru danh gia nhleu chi tiéu khac cta vi khuin Nguyenibacter vanlangensis HBCM-B0026. Tir d6
hwéng dén nghién clru san xuét ché phdm phan bén vi sinh.
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SUMMARY

Phosphorus (P) is an important macronutrient for the growth of plants, but most of the P in the soil is in insoluble
form and cannot be used by plants. Nguyenibacter vanlangensis is a type of bacteria possibly phosphorus-
insolubility into phosphorus-solubility, but it still not been widely used in agricultural production. Therefore, the
research was to find the optimal values of factors that directly impact the growth process of bacteria. To find the
optimal culture medium and conditions, single-factor surveys must be done to select the influence range. Then,
multifactor screening was performed using the Plackett-Burman design. The results displayed that there were 4
most influential factors: pH, rotation speed, yeast extract, inoculum size (p<0.05), optimized using Box-Behnken
design. Optimal culture medium of Nguyenibacter vanlangensis HBCM-B0026 strain results in: nutritional
ingredients mannitol 2%, yeast extract 1%, MgSQO, 0.01%, KH,PO,4 0.025%, FeCl; 0.0001%, CaCO3 0.1% (w/v)
and optimal condition is pH 5, temperature 30°C, rotation speed of 180 (rpm), inoculum size 5% (v/v) after 30
hours of culture reaching a density of 9.690 log (CFU/mL), higher by about 7.24 fold than the initial GECB
culture medium.
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