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Priestia aryabhattai RB.HP54 PE TANG KHA NANG SINH TONG HQP IAA
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TOM TAT

Nghién ctru duoc tién hanh véi muc tiéu tim ra gid tri toi vu cta cac yéu td moi truong nudi cy tac
dong truc tiép dén sinh tong hop IAA ciia chung vi khuan ving 1& Priestia aryabhattai RB.HP54 lam
tién dé tao ché pham sinh hoc mg dung trong san xuat. Két qua khao sat cac don yéu td ciia moi truong
cho thiy, ching RB.HP54 sinh truong va tong hop IAA tot trong méi truong c6 thanh phan glucose
Sg/L, pepton 7,5 g/L va L- tryptophan 1 g/L, pH6,5-7. Ba yéu t6 c6 tac dong 16n nhat dén ham lugng
1AA (glucose pepton va L- tryptophan) dugc t6i vu hoa bang phuong phéap dap g bé mat (RSM) va
str dung thiét ké Box — Behnken. Két qua phén tich cho thiy, phuong trinh hdi quy da bién c6 dang IAA
(mg/L) = 66,98 -1,81A +3,09B + 4,17C +3,46AB — 1,27AC - 0,4625BC — 6,06A% — 1,39B* — 5,74C>.
Mo hinh du doan ham luong IAA t6i da dat 68,955 mg/L va thuc té thi nghiém thu dugc IAA c¢6 ham
luong 71,417 mg/L khi chung RB.HP54 duoc nudi cdy trong mdi truong co thanh phan glucose 4,97

g/L, pepton 8,97 g/L. va L-tryptophan 1,07 g/L.

Tir khéa: IAA, méi triong nudi cdy, Priestia aryabhattai, vi khudn viing ré.

1. MO PAU

Vi khuan ving & kich thich sinh truéng thuc
vat (Plant Growth Promoting Rhizobacteria
-PGPR) 14 nhitng vi khuan tu nhién ton tai xung
quanh ré thuc vat, truc tiép hodc gian tiép tham
gia kich thich sinh truéng va phat trién cta thyc
vat (Wang va cong su, 2021). Co ché thuc day sinh
truong thuc vat cua vi khuan ving & lién quan
dén viéc hoa tan cac chit dinh dudng, san xuat cac
hormone tang truong thuc vat (indole-acid 3-acetic
(IAA), l-aminocyclopropane-1-carboxylic acid
(ACC) deaminase, cytokinin, gibberellin), cd
dinh dam, phan giai phosphat, kali, kém kho tan,
s1derophores giip cay khang lai cac mam bénh
thuc vat bang cach téng hop cac enzyme phan
gidi, cac hop chat khang sinh, hydrogen cyanide
(Poria va cdng sy, 2022). Indole acetic acid (IAA)
la mot trong nhitng hop chét quan trong cho sy
sinh trudng va phat trién cua thue vat, cd tac dung
kéo dai té bao, mo rong té bao va phan chia té bao.
IAA duoc téng hop ca ¢ thuc vat va vi sinh vét.
Khi IAA duoc san xuét & vi sinh vat, [AA s& c6
tac dung lam tang sy phat trién cta ré, chiéu dai ré,
dan dén dién tich bé mat ré 1én hon, va cho phép
thuc vat ha‘ip thu duoc nhiéu chat dinh dudng hon
tr dat. Chinh vi vay, IAA duoc xem la mét trong
nhitng yéu t6 can thiét dé thuc diy sinh truong
thuc vat (Suliasih and Widawati, 2020).

Priestia aryabhattai 13 vi khuan gram duong,
hinh que. Priestia (truéc day goi la Bacillus)
la mot loai méi thudc ho Bacillaceae thudc bd
Bacillales (Shahid va cong su, 2022, Nsa va

cong sy, 2023, Srithaworn va cdng su, 2023).
Céc té bao Paryabhattai duge dic trung boi hinh
dang va kich thudc rat khac nhau (dai 2,5-4-pm
va rong 0,8—1-pm), ty thudc vao do tudi nudi
cdy. Chang c6 kha ning sir dung D-galactose
va erythritol nhung khong thé st dung inositol
va inulin. Phan tich vé bd gen cua loai vi khuin
nay cho thdy hau hét chang déu mang gen chiu
trach nhiém kich thich su phat trién cua thuc vat.
Chung c6 dic diém ndi bat trong chu ky phat
trién, d6 1a kha nang phan chia thanh nhiéu dang
siéu nho, gop phan vao qua trinh xam chiém mot
cach nhanh chong va hiéu qua & ving ré clia ciy
trong (Esikova, 2021).

Phuong phap dap tng bé mit (Response
Surface Methodology - RSM) 1a mdt trong nhiing
thiét ké thir nghiém duogc sir dung phd bién nhat
dé t6i wu hoa. RSM dong vai trd quan trong trong
viéc phan tich, thiét ké va phat trién cac quy trinh
va san pham moi. Pay 1a tap hop cac ki thuat
théng ké va toan hoc dugc st dung dé thiét lap
mot loat cac thu nghiém phu hgp véi mo hinh
thuc nghiém va xac dinh cac diéu kién tbi wu trén
cac bién ddu vao ctia mé hinh va c6 thé phan hoi
t6i da/tdi thiéu trong mot ving quan tam (Reji
and Kumar, 2022). Chinh vi vdy, nghién ctru tbi
wu hoa diéu kién nudi Céy duoc thuc hién voi muc
dich lwa chon diéu kién nhan nudi thich hop cua
chung Priestia aryabhattai RB.HP54 cho sinh
tong hop TAA lam tién dé dé san xuit ché pham
vi sinh ng dung trong san xuit nong nghiép bén
viing.

'Khoa Khoa hoc ty nhién va cong nghé, Truong Pai hoc Tdy Nguyén,
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2. VAT LIEU VA PHUONG PHAP NGHIEN
cUu
2.1. Vat liéu
DP6i tugng nghién ctu: Vi khuan Priestia
aryabhattai RB.HP54 da dugc phan ldp va tuyén
chon c6 hoat tinh sinh tong hop IAA tir ving ré cay
rau cai trong tai Thanh pho Budn Ma Thudt. Ching
nay da dugc dinh danh bang phuong phap giai trinh
tu 16S rRNA va bao quan trong glycerol 50% ¢ -20°C
tai B mon Sinh hoc, truong Pai hoc Tay Nguyén.
Pham vi nghién ciru: Nghién ctru chi tién hanh
khao sat mot s6 yéu to ciia moi tredng nuodi cay
deén mat dg, sinh tong hop [AA cua chung vi khuan
vung ré Priestia aryabhattai RB.HP54 va t6i wu
hoéa cac dicu kién nay.
2.2. Phwong phap nghién ciru
2.2.1. Phurong phdp xdc dinh mdt dg vi khudn

Mat d6 vi khuan duoc x4c dinh dua trén phuong
phap do d6 duc cua huyen phu vi khuan o OD610nm va
phuong phap dém khuan lac gian tiép nham xay dung
phuong trinh tuong quan tuyén tinh gitra 6 duc va
mat do té bao. Tir do duc cua huyén phu vi khuén, dua
vao dudng turong quan tuyén tinh suy ra mat do ctia vi
khuan can x4c dinh (Tran Linh Thudc, 2007).

2.2.2. Phuwong phap xdc dinh ham luwong [AA
(Phwong phap Salkowski cua Glickmann va Des-
saux, 1995)

Chung vi khuén P aryabhattai RB.HP54 chuyén
tir ong gidng vao binh tam giac ¢6 chira 50 mL moéi
truong LB (mdi truong cap 1) da duoc hap khir tring
& 121°C trong 15 phut. Ching vi khuan dugc nuoi trén
may ldc voi toc do lac 150 vong/phit, thoi gian nudi
24 h, diéu chinh dé dat mat do 10° CFU/mL. Dich vi
khuan cép 1 (1 mL) duoc chuyén vao méi trudng cap
2 (Succrose 5 g/L, Pepton 10 g/L, L-tryptophan 1 g/L,
NaCl 5g/L, pH 7) dé thuc hién cac thi nghiém khao sat
ngudng t6i wu clia cac don yéu t6 tai muc 2.2.3.

Dich nudi cdy vi khudn trong méi truong cip 2
dugc ly tam & toe do 6000 vong/ phut, 10 phut, thu
dich néi. Dich nay dugc st dung dé xac dinh ham
lwong TAA (mg/L) nhu sau: Dich vi khudn sau khi
ly tam (2 mL) dugc cho vao 6ng nghiém bd sung
thém thudc thir Salkowski (4 mL), i 10 phut trong
t6i ¢ nhiét do phong sau d6 tién hanh do OD ¢
budc song 530nm. Dya vao phuong trinh duong

chuin vé trong quan giita ndong d6 TAA va OD
dé xac dinh ndng do TIAA (mg/L).
2.2.3. Anh huéng ciia cdc don yéu t6 dén kha ning
sinh tong hop IAA ciia chiing P, aryabhattai RB.HP54
Tién hanh khao sat ngudng tdi wu cia céc
don yéu t6 bao gdm ngudn cacbon, ngudn nito
L-tryptophan va pH. Khao sat lan lugt timg yéu to
don bang cach thay d6i lan luot ting yéu t6 va co
dinh cac yéu td khac nhau dé thu nhan ngudng tbi
wu cta cac yéu tb cy thé nhu sau:

530nm

Ngudn cacbon (5 g/L) bao gdbm glucose, lactose,
mannitol, sucrose, galactose. Co dinh nguén nito, L-
tryptophan, NaCl va pH v6i thanh phan nhu trong
mdi trudng cip 2. Sau khi lya chon duoc nguon
cacbon thich hop, thay dbi cac nong do khac nhau
0g/L,2,5¢/L, 5¢/L, 7,5g/L, 10g/L, 12,5g/L va 15g/L
va co dinh céc yéu to con lai. Sau khi lya chon duoc
ngudn cacbon v6indng do thich hop nhét, tién hanh
khao sat nguon nito (10 g/L) bao gom tryptone, cao
thit, cao nam men, pepton, (NH,),SO, va ¢6 dinh
cac yéu td bao gdm ngudn cacbon véi nong do thich
hop da khao sat trén, L-tryptophan, NaCl va pH véi
ham lugng nhu & méi truong cdp 2. Sau khi lya
chon duogc ngudn nito thich hop, thay doi cac nong
d6 khac nhau 0 g/L, 2,5 g/L, 5 g/L, 7,5 g/L, 10 g/L,
12,5 g/L va 15 g/L. Tiép tuc khao sat ham lugng ciia
L- tryptophan lan lugt 0,25 ¢/L, 0,5 ¢/L, 0,75 g/L, 1
g/L va 1,25 g/L voi cac yeu t6 cac yéu tb khac bao
gdm ndng d6 cacbon, ndng do nito thlch hop nhét
da khao sat. Sau khi Iirra chon duoc nong dd cacbon,
nong do nito, L-tryptophan thich hop, nghién ciru
tiép tuc khao sat cac pH khac nhau tir 5,5 dén 8,0

Chi tiéu theo ddi: mat d6 vi khuan (CFU/g) va
ham lugng IAA (mg/L)

2.2.4. Toi wu héa diéu kién sinh tong hop IAA
bang phirong phdp dap g bé mdt va thiét ké Box
- Behnken

Mb hinh kiém tra cac yéu to moi truong can thiét
cho qua trinh sinh tong hop IAA cta vi khuan duoc
thyc hién theo phuong phép dap g bé mat va thiét
ké Box — Behnken. Trong thi nghiém c6 3 muc do
khao sat 1a thap (-1), co s& (0) va cao (+1). Ba yéu
t6 (ngudn cacbon, nito va L-tryptophan) anh hudng
chinh dén ham lwong TAA dugc chon loc tir thi
nghiém trude s& duge sir dung trong thiét ké Box —
Behnken va duoc ky kiéu 1an luot 1a A, B, C (Bang 1)

Bang 1. Cac yéu té duoc sir dung trong thiét ké Box - Behnken

A KK . K oA Mire
Tén yéu to Khoang bién thién Thép (1) Co s (0) Cao (+1)
A: Glucose(g/L) 2,5-7,5 2,5 5 7.5
B: Pepton (g/L) 5,0-10,0 5,0 7.5 10,0
C: L-tryptophan (g/L) 0,75- 1,25 0,75 1,0 1,25

29



Tap 18 » S6 5-2024, Tap chi Khoa hoc Tay Nguyén

Phuong trinh hdi quy ¢ dang:

Y =b0+blA+b2B +b3C+bI2AB + b13AC
+b23BC + bl11A% + b22B* + b33C?

Trong d6: b0 1 hé s6 hdi quy tai tim, bl, b2,
b3 1a céc hé sb tuyén tinh; b11, b22, b33 1a cac hé
s6 binh phuong; b12, b13, b23 1a cac hé sb tuong
tac cua tung cap yéu td; A, B va C 1a céac bién doc
1ap. Mdi hé sb b dic trung cho anh hudng cia cac
yéu to dén qua trinh sinh tong hop IAA cua ching
vi khuén P. aryabhattai RB.HP54.

2.2.5. Kiém dinh thuc té mé hinh t6i wu héa

Sau khi xac dinh dugc ham lugng [AA tur thi
nghiém, nhap ham lugng IAA vao ma tran dugc
tao tir phan mém Design-Expert 12.0.1.0®, doc
két qua & muc Analysis gdm ANOVA, Diagostic,
Model Graphs va muc Optimization dé xac dinh
phuong trinh hdi quy. Phan mém s& du doan ham
muc tiéu la ham lugng IAA (mg/L) dat gia tri
cao nhit dya trén ba yéu t6 khao sat. Sau dé thi
nghiém kiém dinh gia tri m6 hinh du doan bang

thuc nghiém vé6i 3 1an lap lai.
2.2.6. Phurong phdp xit I 56 liéu

S liéu dugc xir Iy bang phan mém thong ké
SAS 9.1 dung cho Windows va Microsoft Excel
2016.

Phan mém Design-Expert (phién ban 12.0.1.0,
Copyright©2016, Stat-Ease Inc., USA) dugc su
dung tinh toan hé s ciia phuong trinh hdi quy va
dé xuit giai phap cho mé hinh t6i wu héa.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia nguéon cacbon dén mdt dj va
khd néng sinh tong hop IAA ciia chiing RB.HP54

Ngudn carbon (C) sir dung trong tong hop IAA
1a ngudn nang lugng, dinh dudng va lam ting kha
nang phuc hdi céc cofactor trong té bao. Vi vay,
n6 anh huong 16n dén hiéu suit cta qué trinh sinh
tong hop IAA. Kha ning san xuat IAA cua cac
vi khuén khéac nhau rat khac nhau, tuy thudc vao
ngudn C duge sir dung trong moi trudng (Wagi
and Ahmed, 2019).

Bang 2. Anh hwéng ciia ngudn cacbon dén mat d§ va kha ning sinh tong hgp IAA ciia chiing

RB.HP54
Ngudn cacbon (g/L) Mat d6 vi khuan (x10° CFU/g) Ham lwong IAA (mg/L)
Glucose 2.228,67+2,62 62,58+0,84°
Sucrose 736,00+8,36¢ 29,83+0,19¢
Mannitol 2.213,67+2,412 38,23+0,47°
Galactose 1.786,33+4,55¢ 37,10+0,75
Lactose 1.834,67+6,94° 36,88+0,74°
CV% 0,71 1,73

Ghi chii: Cdc chit cdi khdc nhau trong ciing mot cét la khdc biét ¢é Y nghia thong ké véi p<0,01 theo

trdc nghiém phdn hang Duncan.

Qua két qua o bang 2 cho thiy, cic ngudn
cacbon khac nhau c6 anh huong khac nhau dén
kha nang sinh tong hop IAA va mat do vi khuan
RB.HP54, trong d6 glucose va mannitol 1a nguon
cacbon t6t nhat dén mat do vi khuan RB.HP54
tiép theo 1a lactose, galactose va thap nhét la
sucrose. Tuy nhién, ham luong IAA cao nhét thu
duogc trong moi trudng bd sung glucose. Dicu nay
c6 thé 1a do vi khuan sir dung glucose cho sinh
tong hop IAA tot hon so vdi cac ngudn carbon
khac. Tuong ty nhu cac nghién ctru trudc day
cho thay, Bacillus sp. c6 kha ning sinh téng hop
IAA tot nhét trong méi truong c6 bo sung glucose
nhu chung Bacillus subtilis TIB6 (Ton va cong
su, 2015) v6i ham lugng TAA 76,3 mg/L, chung
Bacillus MJHN10 (Bhutani va cong su, 2018)
voi ham luong TAA 99,33 pg/mL. Tuy nhién,
chung Bacillus aryabhattai MBN3 tong hop IAA
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nhiéu nhat khi ngudn carbon trong méi truong
la mannitol (Bhutani va cong sy, 2018) voi ham
luong IAA dat 114,11 ug/ml.

Sau khi xdc dinh dugc glucose la nguén
cacbon anh huodng tot nhat dén mat do va ham
lugng TAA ciia chung RB.HP54, nghién ciru tiép
tuc xac dinh ham luong glucose thich hop cho
chung RB.HP54. Két qua trinh bay & bang 3 cho
thay, v6i nong d6 5 g/L glucose thich hgp cho sinh
trudng va téng hop IAA cua chung RB.HP54. O
nghiém thirc bo sung 5 g/L c¢6 mat d6 vi khuan
cao gap 2,79 1an so véi bd sung glucose 15 g/L,
¢6 ham lugng TAA cao gap 11,03 1an khi bd sung
glucose 0 g/L. Nghién ctru cua Cuong, P. V., &
Hoa, N. P. (2021), glucose & ndng d6 0,5 % dugc
coi 1a ngudn carbon tbt nhat, tao ra 84,13 = 1,36

pg/mL [AA.
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Bang 3. Anh huéng ciia nong d glucose dén mat dd va kha ning sinh téng hop IAA ciia chiing

RB.HP54
Nong dd glucose (g/L) Mat d¢ vi khuin (x10° CFU/g) Ham lwong TAA (mg/L)

0 195,33+7,87° 5,38+0,23"

2,5 1.289,00+10,50° 42,13+0,38"

5 2.154,67+12,03 70,85+0,60°

7,5 1.310,67+2,62° 41,67+0,53

10 1.000,00+4,55¢ 32,90+1,05¢

12,5 863,67+28,39¢ 25,85+0,68¢

15 771,33+6,94° 29,50+1,20°

CV% 1,13 2,12

Ghi chii: Cdc chir cdi khdc nhau trong cing mot cét la khdc biét c6 y nghia thong ké véi p<0,01 theo

trdc nghiém phdn hang Duncan.
3.2. Anh huéng ciia nguén nito dén mgt dj va
khd nang sinh tong hop IAA ciia chiing RB.HP54
Ngudn nito bao gdm ngudn nito dudi dang hiru
co nhu cao nam men, cao thit, pepton, trypton va
nguoén nito dudi dang v co nhu (NH,), SO, dong
vai trd quan trong cho su sinh trudng va phat trien
cta vi sinh vat. Két qua danh gia anh hudng ctia cac
nguon nito khac nhau dén sinh truong va kha néng
sinh tong hop IAA cua chung RB.HP54 dugc trinh
bay tai bang 4.
Trong céac nguén nito khao sat, mat d6 vi khuan

va ham luong IAA cao nhét & nghiém thiic pepton
(1845,33 x10° CFU/g va 54,75 mg/L). Tuy nhién,
méat dg vi khuan RB.HP54 trong moi truorng st dung
cao nam men, pepton va trypton khong c6 su khac
biét vé mat thong k€ nhung ham lugng IAA lai c6 sy
khéc biét thong ké. Cu thé, ham luong TAA ¢ nghiém
thire sir dung pepton dat cao nhat tlep dén 1a cao nam
men va trypton. Tuy nhi€n, nhu cau st dung ngudn
nito dé tong hop IAA & mdi chiing 1a khac nhau nhu
chung Bacillus subtilis TIB6 (Ton va cong su, 2015)
14 ngudn cao nim men, chung Bacillus siamensis 1a
nguon trypton (Suliasih and Widawati, 2020).

Bang 4. Anh hwéng clia ngudn nito khic nhau dén dén mat d9 va kha ning sinh tong hop IAA

cia ching RB.HP54
Ngudn nito (g/L) Mait dé vi khuin (x10° CFU/g) Ham lwgng IAA (mg/L)
Cao ndm men 1.577,33+£16,39 50,8341,98°
Cao thit 986,33+6,94" 29,03+0,08¢
(NH,),SO, 822,67+4,55¢ 16,38+1,61¢
Pepton 1.845,33+56,77° 54,75+0,05°
Trypton 1.463,67+£19,813 41,40+1,55¢
CV% 17,78 3,63

Ghi chii: Cdc chit cdi khdc nhau trong ciing mot cét la khdc biét ¢é y nghia thong ké véi p<0,01 theo

trdc nghiém phén hang Duncan.

Sau khi x4c dinh duoc pepton 14 ngudn nito
anh huong t6t nhat dén mat d6 va ham luong IAA
ctia chung RB.HP54, nghién ctru tiép tuc xac dinh
ham luong nito' thich hop cho chung RB.HP54.
Mobi chung vi sinh vat thuong c6 mot ngudn nito
va nong dg thich hop cho su sinh trudng va phat
trién cling nhu tong hop IAA. Vi vay, nghién ciru
tién hanh xac dinh néng do cta pepton dén sinh

truong va ham luong IAA cua chung RB.HP54.
Két qua bang 5 cho thay, nong do pepton 10 g/L
c6 mét do cao nhét tiép theo 1a ndng d6 7,5 g/L.
Tuy nhién, & nong do pepton 7,5 g/L ¢6 ham luong
IAA cao nhét (69,77 mg/L) gép 1,55 1an so véi bo
sung pepton nong do 10 g/L. Vi viy, nghién ctru
lya chon ham luong pepton 7,5 g/L cho cac nghién
ctru tiép theo.

Bang 5. Anh hwéng ciia nong dd pepton dén mat d va kha ning sinh tong hop IAA ciia chiing

RB.HP54
Nong do peptone (g/L) Mat dd vi khuan (x10° CFU/g) Ham lwong IAA (mg/L)
0 82,67+0,69" 24,25+0,05¢
2,5 381,67+4,55¢ 26,15+0,43¢
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Nong dé peptone (g/L) Mat dé vi khuin (x105 CFU/g) Ham lrong IAA (mg/L)
5 884,67+21,48° 36,08+1,07°
7,5 1.445,67+19,81° 69,77+0,03¢
10 1.766,67+45,53¢ 44,93+0,50°
12,5 672,67+4,55¢ 24,78+0,03¢
15 359,00+12,03¢ 21,48+0,13f
CV% 2,65 1,38

Ghi chii: Céc chir cdi khdc nhau trong ciing mét cot la khdc biét ¢ y nghia thong ké véi p<0,05 theo
trac nghiém phan hang Duncan

3.3. Anh hu’ang ciia L-tryptophan dén mit dp va téng hop TAA cua ching vi khudn RB.HP54. Két
kha ndng sinh tong hop IAA ciia chiing RB.HP54  qua trinh bay tai bang 6 cho thiy, mat do vi khuan

O vi khuan, qué trinh tdng hop IAA phu thuge  Va ham lugng IAA ting dan khi st dung L-Trp tir
vao tryptophan bao gdm bon con dudng, trong d6 ndng do 0 ¢/L dén 1 ¢/L sau d6 giam dan & nong
tryptophan dugc chuyén thanh TAA thong qua cac do 1,25 g/L. Mat do vi khqan RB.HP54 khong co
chat trung gian khac nhau. Acid amin L-tryptophan su khac biét khi sir dung néng d6 L —Trp 0,75 g/L
(L-Trp) dong vai tro 1a tién chét sinh ly cho qua va 1,0 g/L. V€ ham luong IAA, mdi trudng nudi
trinh sinh tong hop auxin & vi khuan nén ndng do  cdy chung RB.HP54 khong b6 sung L-Trp (0 g/L)
cta no6 trong modi trudng nudi cdy co anh huong €6 ham luong IAA thap hon so v6i khi méi truong
nhit dinh dén qua trinh tong hop IAA (Bhutani, b6 sung L-Trp. Trong cac noéng do khao sat, ham
2018; Cuong, P. V., & Hoa, N. P., 2021). L-Trp ¢c¢ 1wong L —Trp 1,0 g/L thich hop nhat cho sinh tong
nong do khac nhau (0-1,25g/L) da duoc str dung dé hop IAA cua chung RB.HP54, gép 2,06 lan dén
d4anh gia anh huong dén kha ning sinh truong va 15,77 1an so voi cac nghiém thire con lai.

Bang 6. Anh hwéng ciia L-tryptophan dén mat d9 va kha niing sinh tong hop IAA ciia chiing

RB.HP54
Ham lwong L-tryptophan (g/L) Mt d vi khuan (x10° CFU/g) Ham lwong IAA (mg/L)
0 326,00+5,25¢ 4,37+0,08¢
0,25 544,00+13,89¢ 13,61+£2,51¢
0,5 1.573,67+2,62° 15,76+£2,67¢
0,75 2.198,67+14,61° 33,44+0,45°
1 2.341,00+13,64° 68,92+0,322
1,25 1.586,33+59,09° 28,47+0,13¢
CV% 14,53 3,97

Ghi chii: Cdc chit cdi khdc nhau trong ciing mot cét la khdc biét ¢é Y nghia thong ké véi p<0,01 theo
trdc nghiém phéan hang Duncan.

O nhiéu vi khuidn nhu Azospirillum, sinh tong hop IAA ciia chiing RB.HP54
Bacillus sp., Pseudomonas agglomerans va Diéu kién hoa ly ctia moi truong nudi cay luon
Pseudomonas putida ham luong IAA déu gia 3¢ trung cho tung dbi tuong vi sinh vt dé tong
tang khi st dung tryptophan ngoai sinh. Mbi hop céc san pham thi cap. pH ctia moi trudong nudi
ching vi khuan s& ¢6 nhu cau st dung luong  ciy 1a mot trong nhimg thong sO quan trong aéi
tryptophan ngoai sinh khong gibng nhau dé v6i sy sinh truéng va phat trién cta vi khuan sin
san xuat IAA vi ching c6 kha nang tong hop  xudt IAA, vi n6 anh huong dén hoat dong ciia cac
tryptophan n6i sinh khac nhau (Idris va cong s,  enzyme cﬁn thiét trong qua trinh sinh tong hop
2007). Nghién ctru cia D6 Tat Thinh va cong su  JAA (Duca va cong su, 2014).

(2023) da chira ching PPM4.5 (0Q149978) voi
tén khoa hoc Priestia megaterium NBRC15308
(NR112636) c6 kha nang sinh IAA cao v4i ham
luong 30,05 mg/L khi bd sung L-tryptophan
v6i ham lugng 1 g/L.

3.4. Anh hwéng ciia pH dén mdt dj va khd ning
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Bang 7. Anh huéng cua diéu kién pH dén mat
d¢ va kha nang sinh tong hgp IAA cia chiing

RB.HP54
pH  Mat dj vikhuin Ham hrong TAA
(x10° CFU/g) (mg/L)
55 884,33+20,45¢ 45,98+0,22¢
6,0 1.522,67+4545¢  54,98+0,27°
6,5 1.873,00£9,09° 66,20+0,35"
7,0 2.161,33+20,45*  60,500,10°
7,5 1.632,00+27,27¢ 34,63+0,18°
8,0 1.045,33+4,55¢ 16,75+0,05'
CV(%) 1,87 1,56

Ghi chu: Cdc chir cdi khac nhau trong cung mot
cot la khdc biét ¢é ¥ nghia thong ké véi p<0,05
theo tric nghiém phan hang Duncan.

Méi truong nudi cdy ching RB.HP54 duoc
diéu chinh pH tir 5,5- 8 (budc nhay 0,5 cho mdi
gia tri) dé danh gia anh huong cua pH dén mat 4o
vi khudn va ham lugng IAA. Két qua nghién ciru
bang 7 cho théy, mat do va cua chung RB.HP54
déu tang dan tir pH 4,5 dén pH7, sau d6 giam dan
tu pH 7,5. Mat do vi khuan thich hop nhat trong
moi truong co pH 7 gap 1,15 lan pH 6,5 va gip
1,32 1an pH 7,5. Tuy nhlen ham luong IAA cua
chung RB.HP54 dat cao nhét o pH 6,5 (66,20
mg/L) gap 1,09 lan pH 7. Nhu vay, pH tir 6,5 -7
thich hop cho sy sinh truong va tong hop IAA cua
chung RB.HP54.

Nghién ctu ctia Cuong, P. V., & Hoa, N. P.
(2021ghi nhan, kha nang sinh IAA cua Bacillus sp.
DTANI1-MS5 tang lén khi tang pH tr 6 1én 7,1 va
dat gia tri toi da (76,67 + 2,15 pg/mL) & pH nay.
Sau d0, viéc san xuat IAA giam dan khi 6 pH tiép
tuc tang. Tuwong tu, ching B. safensis YKS2 dugc
t6i wu hoa & cac gia tri pH (4 dén 9), t6t nhit & pH
tdi wu 12 7,00 (Lakshmanan va cong su, 2022).
3.5. Téi wu héa qud trinh sinh tong hop IAA

Ba yéu té don c6 anh huong 16n nhat dén ham
luong TAA gdm c6 glucose, pepton va L-tryptophan
duoc lya chon cho nghién ciru tiép theo nham tdi vu
hoéa qué trinh sinh tong hop IAA theo phuong phap
dap tmg bé mat RSM — BBD. Ham lugng TAA dat tir
50,18 mg/L dén 68,93 mg/L trong mdi trudng cd thanh
phan glucose 5 g/L, pepton 7,5 g/L va L- tryptophan 1
g/L (Bang8). Két qua phan tich ANOVA (Bang 9) cho
thy, cac gia tri A, B, C clia nhan t6 tuyén tinh va cac
gia tri A%, C? ¢6 y nghia tin cdy cao (gia tri P <0,05).
Mb hinh dugc thiét 1ap voi cac gia tri F (24,49) va
gia tri P (0,0013) c¢6 ¥ nghia thng ké cao. Dua vao
két qua phan tich, anh huéng cua glucose, pepton va
L-tryptophan dugc mo ta dudi dang mo hinh béc hai
bdi cac don vi dugc ma hoa cd dang Y = 66,98 -1,81A
+3,09B + 4,17C +3,46AB — 1,27AC — 0,4625BC —
6,06A% — 1,39B* — 5,74C?

Trong do, Y la ham luong IAA (mg/L), A la
glucose (g/L), B la pepton (g/L), C 1a L-tryptophan
(&/L).

Bing 8. Anh hwéng ciia glucose, pepton va L — tryptophan dén ham lwong IAA (mg/L) theo thiét
ké Box — Behnken

Nghiém A:Glucose B:Pepton C:L-tryptophan Ham lugng 1AA (mg/L)
thirc (g/L) (g/L) (g/L) Thuc nghiém M hinh
1 5 7,5 1 68,93 66,98
2 7,5 7,5 0,75 50,30 50,47
3 5 7,5 1 65,65 66,98
4 2,5 7,5 1,25 62,60 62,43
5 5 5 1,25 61,75 61,39
6 5 7,5 1 66,35 66,98
7 2,5 7,5 0,75 50,93 51,55
8 2,5 5 1 61,18 61,71
9 5 10 0,75 58,88 59,24
10 7,5 1 50,18 51,16
11 5 0,75 53,28 52,13
12 2,5 10 1 61,95 60,97
13 7,5 10 1 64,80 64,27
14 7,5 7,5 1,25 56,88 56,26
15 5 10 1,25 65,50 66,65
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Vi gia tri p cia mo6 hinh nhé hon 0,0013 (co y
nghia thong k&) va gié tri p ciia kiém dinh sy khong
pht hop 14 0,6357 (> 0,05 khong c6 y nghia thong
ké), diéu nay cho thdy mé hinh c¢6 sy phu hop.
Két qua phan tich phuong sai (ANOVA) & bang
9 cho thiy, sy thay d6i ham lugng glucose (gia tri
p = 0,0218), pepton (gia tri p = 0,0025) va L —
tryptophan (gié tri p = 0,0006) déu anh huong tich
cuc dén ham luong IAA. Sy tuong tac giira hai yéu
t glucose va pepton (AB, gid tri P = 0,0068) anh
huong manh dén ham lugng IAA, tuong tac giita
hai yéu t6 glucose va L-tryptophan (AC, gié trj P=
0,1639) it tac dong dén ham ham luong IAA. Tuy
nhién, tuong tac gitta pepton va L-tryptophan (BC,
gia tri P=0,5792) déu anh huong khong nhidu dén

ham lugng TAA.

Mo hinh tuong quan dugc xdy dung tir thi
nghiém c6 R? (hé sd xac dinh tuong quan) cao
dat 0,9778 cho thiy 97,78% sb liéu thuc nghiém
twong thich v6i s liéu mé hinh. Chimg t6, cac
bién duoc lva chon c6 mdi quan h¢ chat ché véi
nhau va co sy phu hop trong mé hinh. R? hiéu
chinh ctia mé hinh cao (Adj-R?=0,9379) cho thiy
mo hinh thé hién thuc té khé chinh x4c va R? du
doan (Pred —R?=0,7945) phu hop vdi R* hiéu chinh
(sai khac phu hgp 1a nho hon 0,2). D6 chinh xac
day du (Adeq Precision = 12,9520) thé hién mot ti
1 tin hiéu trén nhiéu tot (yéu cau >4), didu nay cho
thiy mé hinh phu hop dé dua vao thuc té (Truong
Phudce Thién Hoang, 2021).

Bang 9. Phan tich thong ké ANOVA vé ham lwong TAA

Nhin tb T;ll:ﬁol,);gh bf;ﬁl;gh:::g t?ilzll? Giatri P Y nghia

Mo hinh 537,00 9 59,67 24,49  0,0013 Y nghia
A- Glucose 26,28 1 26,28 10,79  0,0218
B- Peptone 76,51 1 76,51 31,40  0,0025
C- L- tryptophan 138,94 1 138,94 57,03  0,0006
AB 47,96 1 47,96 19,68  0,0068
AC 6,48 1 6,48 2,66 0,1639
BC 0,8556 1 0,8556 0,3512  0,5792
A? 135,69 1 135,69 55,69  0,0007
B2 7,10 1 7,10 2,92 0,1484
C? 121,53 1 121,53 49,88  0,0009

Su khong phu hop 6,21 3 2,07 0,6940 0,6357 Khong y nghia
Pure Error 5,97 2 2,98
Total 549,18 14

Ghi chu: CV=2,6, R’ = 0,9778; Pred —R’=0,7945; Adj-R’=0,9379; Adeq Precision = 12,9520
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Hinh 1. Biéu d6 dap ung bé mit 3D cia IAA (ug/mL) theo cic cip yéu té znh huwéng

Ghi chu: (4) Twong tac giita glucose va pepton; (B) tuwong tac giita glucose va L-tryptophan; (C)

tuong tac gitta pepton va L-tryptophan.

Mt d6 toi uu ctia mdi yéu té ddi voi ham
lugng IAA va su tuong tac cua ting cap yeu to
duoc xac dinh thong qua d6 thi bé mat 3D (do6 thi
dap tng bé mat) véi truc Z 1a ham lugng [AA va

2 yéu td doc 1ap bat ky, trong khi d6, yéu td con
lai dwoc duy tri & muc toi vu ciia ching. Hinh la
va 1b cho thiy, glucose anh huéng khong nhiéu
dén ham luong TAA, khoang gia tri thich hop cua
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glucose tir 4,5 g/L — 5,5 g/L. Tuy nhién, két qua
& hinh la va lc cho thiy, pepton va L-tryptophan
1a yéu t6 anh huong 1én dén ham luong IAA voi
khoang t&i wu ctia pepton tir 8 -9 g/L, L-tryptophan
tr 0,95 - 1,15 g/L.

3.6. Kiém dinh thuc té mé hinh téi wu

Tir cac két qua thu dugc va phuong trinh hoi
quy, cac yéu t t6i uu trong mdi truong duoc
xéac dinh gom glucose 4,97 g/L, pepton 8,97 g/L,
L-tryptophan 1,07 g/L v6i ham luong TAA thyc té
thu dugc dat 71,417 mg/L.

Bing 10. Két qua kiém dinh mé hinh thye té

O o o
o en Trung binh ]?9 SE duw 5 /o Pl Trung binh 75 A) PI
Chi tiéu . 1éch n . (khoang du o (khoiang dw
du doan 2 doan . X thuc nghiém X ‘
: chuan doan) thap : : doan) cao
IAA (mg/L) 68,955 1,561 3 1,229 65,795 71,417 72,116
4. KET LUAN v6i thanh phin moéi trudng gom glucose 4,97

Ba yéu té méi truong nudi cdy duoc Iya chon
(glucose 5 g/L, pepton 7,5 g/L. va L- tryptophan
1 g/L) tir thi nghiém khao sat cac yéu t6 don véi
khoang gia tri thich hop dé thiét ké t6i wu bang
phuong phép dap tng bé mat (RSM) — thiét ké Box
Behnken. Thong qua két qua thuc nghiém phuong
trinh hoi quy c6 dang IAA (mg/L) = 66,98 -1,81A
+3,09B + 4,17C +3,46AB — 1,27AC — 0,4625BC
—6,06A% — 1,39B2 - 5,74C%. Ham lugng TAA duoc
md hinh du doan cao nhét dat gia tri 71,417 mg/L

g/L, pepton 8,97 g/L, L-tryptophan 1,07 g/L. Tuy
nhién, cac nghién cuu tiép theo can xéc dinh thém
cac yéu td nhiét do, thoi gian, toc do lic két hop
Vi cac gia tri toi uvu da khao sat.

* Loi cam on: Dé tai nay dugc thuc hién véi su
hd tro kinh phi tir d& tai cap cap co so: “Tdi vu hoa
diéu kién sinh tong hop IAA cua ching vi khuan
ving 1& RP.HP54 va anh hudéng dén sinh truong
clia cdy rau cai ngot”, ma sé T2024 —08CB cua
truong DH Tay Nguyén.

OPTIMIZING THE CULTURE MEDIUM OF RHIZOBACTERIA Priestia aryabhattai
RB.HP54 TO INCREASE TAA BIOSYNTHESIS ABILITY

Trinh Thi Huyen Trang', Tran Thi Phuong Hanh'
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ABSTRACT

This study aimed to determine the optimal values of culture medium factors that directly affect IAA
biosynthesis in the rhizobacteria Priestia aryabhattai strain RB.HP54. This information is crucial for
the development of biological products for use in production. The experimental results of environmental
single factors showed that RB.HP54 grew and synthesized IAA effectively when cultured in a medium
containing 5 g/L glucose, 7.5 g/L peptone, and 1 g/L L-tryptophan at pH 6.5 -7. The three most influential
factors on TAA content (glucose, peptone, and L-tryptophan) were optimized using response surface
methodology (RSM) with the Box-Behnken design. The multivariate regression equation was found to
be IAA (mg/L) = 66.98 -1.81A +3.09B + 4.17C +3.46AB — 1.27AC — 0.4625BC — 6.06A2 — 1.39B2
— 5.74C2. The model predicted a maximum [AA content of 68.955 mg/L, and the actual experiment
yielded an IAA content of 71.417 mg/L when the RB.HP54 strain was cultured in a medium containing
4.97 g/L glucose, 8.97 g/L peptone, and 1.07 g/L L-tryptophan.

Keywords: [AA, medium, Priestia aryabhattai, rhizobacteria.
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