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ANH HUONG CUA DPIEU KIEN NUOI CAY TOI KHA NANG SINH TONG HQP
INDOLE-3-ACETIC ACID CUA VI KHUAN Bacillus sonorensis LD18
Nguyén Vin Giang!, Trin Thi Dao',
Tran Thi Thuy Ha?, Nguyén Thu Trang'

TOM TAT
Hién nay, khai thac va st dung cac chung vi sinh vat hitu ich trong kiém sodt sinh hoc da va dang dugc trién khai
manh mé trong linh vuc tr6ng trot, bao v¢ thuc vat. Cac chiing vi sinh vat hiru ich trude khi dugc dua vao san Xuét
ché phém sinh hoc cin dugc x4c dinh cédc diéu kién nuéi thich hop dé dam bao mat dd va hoat tinh tbt nhat. Trong
thi nghiém nay, anh huéng cua nhiét do, pH méi trudng nudi cdy va mot sé ngudn carbon, nito téi kha ning tong
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hop IAA cua ching vi khuén B. sonorensis LD18 duoc danh gia. Chung vi khuan B. sonorensis LD18 tong hop IAA
tai cc gia tri pH 4 - 8. Nhiét do thich hop cho chung B.sonorensis LD18 tong hop IAA 1a 30°C. Nguon carbon thich
hop dé tong hop IAA 1a sucrose va sorbitol. Ching B.sonorensis LD18 tong hop IAA manh nhat khi nguon nito la

cao nam men.

Tir khéa: Bacillus sp., hoat lyc d6i khang ndm, Phytophthora capsici

I. PAT VANDE

Phytophthora giy bénh chét nhanh trén hd tiéu
anh huong 16n dén nang suat va nguy hiém hon nita
1a c6 thé 1am chét hét ca vuon tiéu trong thoi gian
ngin. Dé phong trir bénh nay, nguoi trdng hd tiéu
két hop cac bién phap dung thudc hoa hoc va cic
ché pham sinh hoc dugc san xudt tir cac ching vi
sinh vat hiru ich. Truéc khi san xuat ché pham sinh
hoc tir cac chung vi sinh vat hiru ich v6i khéi luong
16n can khao sat anh huéng ciia cac thanh phan moéi
truong nhu ngudn carbon, nito, pH méi truong va
nhiét d6 nudi cdy t6i chung vi sinh vat. Méi truong
nudi cdy 1a mot trong cac nhén td quan trong anh
huong toi sinh trudng, tong hgp cac hoat chat sinh
hoc, kha nang ddi khang véi cac tic nhan gy bénh
cua cac chung vi sinh vat hitu ich nhu B. subtilis,
Pseudomonas fluorescens, Trichoderma harzianum.
Su két hop giita cac thanh phan méi trudong nudi cay
chung vi sinh vét co thé ting sinh khéi ciia ching vi
sinh vat, ting hodc giam hi¢u luc dbi khéang véi cac
tac nhan gy bénh. Thi nghiém nay duoc tién hanh
v6i muc dich khao sat anh hudéng ciia cac yéu td moi
truong toi kha nang sinh tong hop Indol 3-acetic acid
(IAA), mot hormone kich thich sinh trudng thuc
vat thuéc nhom auxin va e ché ndm Phytophthora
capsici ciia ching vi khuan B. sonorensis LD18.

II. VATLIEU VAPHUONG PHAPNGHIEN CU'U
2.1. Vitliéu nghién ciru

Vi khuan Bacillus sonorensis LD18 duoc luu
gilr tai phong thi nghiém cta B mén Cong nghé
vi sinh, Khoa Cdéng ngh¢ sinh hoc, Hoc vién Nong
nghiép Viét Nam.

2.2. Phuwong phap nghién ciru

2.2.1. Khdo sdt anh hwong ciia nhi¢t dg, pH dén kha
ndng sdan sinh IAA

Chung vi khuan B. sonorensis LD18 duoc nudi
ciy trong moi trudng Nutrient Broth (NB) b6 sung
L-tryptopan (100 mg/l) trong 10 ngay & diéu kién
t61, & cac gia tri nhiét do (25°, 30°, 37°, 40°, 50) va
pH (4, 5, 6, 7, 8) sau khi da biét nhiét do thich hop
(Apine and Jadhav, 2011).

2.2.2. Khao sdt anh hwéng ciia nguén carbon va
nito dén khd nang sinh IAA

Vi khuan B. sonorensis LD18 duoc nudi trong

méi truong mudi khoang co ban duge bd sung thém
1% cac loai duong 1a D- Glucose, lactose, dextrin,
sucrose, D- sorbitol, mannitol, fructose, xylose vao
céc cong thirc thi nghiém dé xac dinh anh huong ctia
ngudn carbon; bd sung thém bo sung 0,1% ngudn
nitrogen gdm nito hitu co: pepton, cao ndm men va
nito vo co: NH,CI, KNO,, NH,NO,,NaNO,,NH,CI,
(NH,),SO,, (NH,),SO,, (NH,),HPO4 sau khi da xac
dinh dugc ngudn carbon thich hop.

2.2.3. Xdc dinh ham lwong IAA dwoc tong hop

Sau 10 ngay nudi ching vi khuan B.sonorensis
LD18 & cac diéu kién thi nghiém, thu dich nuéi ciy
demlytam ¢ 5.500 vong/phut, trong 5 phut 64. Hut 1
ml phan dich trong sau khi ly tam dich nuéi vi khuén
cho vao cac dng nghiém va bd sung 2 ml thude thir
Salkowski(300mlH,SO,98%, 1 5mlFeCl,0,5M).U
hdn hop trén trong t6i 30 phut dé phan ung xay ra
hoan toan, sau d6 do OD & budc song A = 530 nm.
Két qua do OD ciia cac chung phan 1ap dugc thay
vao phuong trinh d6 thi dudng chuan véi gia tri OD
cuia cac ndng do TAA da biét, tir 6 suy ra dugce nong
d6 TAA cua cac chung vi khuan (Glickmann and
Dessaux, 1995).

2.2.4. Khdo sdt dnh hwéng thoi gian nuéi dén khd
néng doi khdang nim P. capsici ciia B. sonorensis LDI18

Kha ning khang véi nim P. capsici ctia vi khuan
B. sonorensis LD 18 dugc x4c dinh bang cach dong
nudi ciy trén moi trudng PDA (g/1: glucose 15, agar
15, dich chiét tir 200 g khoai tdy) theo mé ta cia
Nascimento va cdng tac vién (2015). Dung dung cu
duc 13 14y thoi thach (@ = 8 mm) chira nAm va dat
thoi thach vao trung tam dia petri chira moitruong
PDA. Vikhuan B. sonorensis LD 18 duoc nudi trong
moi trudng NB 10ng & nhiét 6 30°C, diéu kiénlic
200 vong/ phut. Sau 24, 36, 48, 60 va 72 h nudi céy,
hat 100 pl dich nudi vikhuan nho vao cac giéngthach
da chuén bi sin trén dia Petri chtra ndm P. capsici &
trung tim dia. Pia ddi ching chua thi thach nim
P. capsici, khong c6 vi khuan. Pia thi nghiém va dbi
chtg dugc nudi & 30°C trong 4 ngay. Hoat lyc ddi
khang dugc tinh bang cach do ban kinh hé sgi nim
P. capsici trén dia di chimg va dia thi nghiém. Hoat
luc khang ndm P. capsici dugc tinh toan theo cong
thirc sau:
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RI (%)= (R —1)/R x100%
Trong dé: R: ban kinh ciia nam P. capsici ¢ dia
doi chieng, r: ban kinh ciia ndm P. capsici & dia ¢6 vi
khudn doi khing

Hinh 1. So dd b tri thi nghiém khao sat anh hudng
ctia thoi gian nudi cdy t6i kha nang khang ndm
P. capsici cta vi khuan B.sornorensis LD18
(céac sb tir 1-5: cac giéng chira vi khudn B. sonorensis
& cac thoi gian nuéi cay khac nhau, 6: ndm P. capsici)

2.2.4. Moi truong

Mbi truong khoang co ban dé khao sat anhhuong
ctia nguén carbon (g/1): (NH,),SO, 2; MgS0,.7H,0
0,2; NaH,PO,. H,0 0,5; CaCl,.2H,0 0,1; KH,PO,
0,5; H,0O 1 1. Méi truong khoang co ban de khao sat
anh hudng clia nguon nito (g/1): KH,PO, 1,36; CaCl,
0,03; NaH,PO, 2,13; MgSO0,.7H,0 0,2; FeSO,.7H,0
0,01; Glucose 10; H,O 1 1. Méi truong thach NA (g/1):
Pepton 5; NaCl 5; cao thit 1; cao ndm men 2; agar 18.
Moi truong nutrient broth: Pepton 5; NaCl 5; cao
thit 2; cao nAm men 3, nude cat 1000ml.

2.2.5. Phwong phdp xir Iy soliéu

Két qua thi nghiém dugc xir Iy thong ké ANOVA
bang Excel 2013 va str dung ham s6 STDEV.
2.3. Thoi gian va dia diém nghién ciru

Nghién ctru duge thuc hién tir thang 5 dén thang
12/2017 tai phong thi nghiém Khoa Cong nghé sinh
hoc - Hoc vién Nong nghié¢p Viét Nam.

III. KET QUA VATHAO LUAN

3.1. Anh hwéng cia pH méi treong dén kha ning
sinh TAA cia B. sonorensisLD18

Vi khuan B. sonorensis LD18 c6 kha ning sinh
tong hop IAA & ca 5 muc pH thi nghiém (Hinh 2).
Khi phén tich théng ké ANOVA, (voi do tin cdy
0=0,05,F_=5,16>F_, = 3,47) nhan thay, lugng IAA
do vi khuan nay tong hop rat khac nhau tai cac gia
tri pH khac nhau, lugng TAA cao nhét (74,06 mg/l)
dugc vi khuan B. sonorensis LD18 tong hop tai pH 4.
Tai pH 6 va 7, ham luong TAA duoc téng hop tuong
duong nhau va giam khi pH tang toi 8. Patil va cong
tac vién (2011) da cong bd ham luong IAA cao nhit
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dugc tong hop boi ching Acetobacter diazotrophicus
phén lap tur cdy mia khi ching nay dugc nudi trong
mdi truong co so voi pH6, pH kiém va pH acid déu
khong thich hop cho qua trinh tong hop IAA. Trong
nghién ctu cta Jasim va cong tac vién (2014) cac
chung vi khuén ndi sinh phan 1ap duoc tir cay ho
tiéu (Piper nigrum) tong hop IAA cao nhét (71,66
mg/l) khi pH mdi truong la 4, khi tdng gia tri pH
thi ham luong IAA giam. Cac ching vi khuan tong
hop IAA nhiéu nhit tai pH4 c6 thé do méi trudong
acid nhe clia cac mo trong than, r& cay ho tiéu, tir cac
phan nay cta cay hd tidu cac ching vi khuan dugc
phan 1ap. Khamna va cong tac vién (2010) két luan
téng hop TAA boi vi sinh vat dién ra manh nhét tai
pH trung tinh hay acid nhe. Nhu vay, tuy thudc vao
ngudn phén lap, cic chung vi khuan s& biéu hién tét
nhit kha niang tong hop TAA & gia tri pH cu thé.

Anh hirdmg ciia pH man tredmg dén kha nang smh 1AA
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Hinh 2. Anh huéng pH méi truong téi kha ning
sinh IAA cua vi khuan B. sonorensis LD18

3.2. Anh huéng ciia nhi¢t d) méi truong dén kha
nang sinh IAA B. sonorensisLD18

Trong thi nghiém nay, chung B. sonorensis LD18
c6 kha nang sinh IAA khi nu6i trong moéi truong cod
dai nhiét d6 rong tir 25°C dén 50°C; Nong do TAA
dugc chung vi khuan B. sonorensis LD18 tong hop ¢
su chénh 1€ch kha 16n tai cac nhiét d¢ thi nghiém (do
tincdy a=0,05; F =14,17>F .= 3,47). Him luong
IAA dat cao nhit 59,29 pg/ml khi nuéi chung nay &
30°C, khi nuoi chung B. sonorensis LD18 & nhiét do
cao hon hay thap hon 30°C, ham luong IAA giam
(Hinh 3). Ambreen va cong tac vién (2010); Monita
va cong tac vién (2014) ghi nhan nong do IAA cao
nhat duoc tong hop boi Bacillus sp. khi nudi chung
nay tai 37°C. Jasim va cOng tac vién (2014) da thong
béo rang cac ching vi khuin ndi sinh phan lap tir cay
hd tiéu (Peper nigrum) tong hop IAA manh nhat khi
nhiét d6 mai truong nudi la 37°C va 28°C, tham chi
céc ching nay con duy tri kha ning tong hop IAA
& 4°C. Cac chung vi khuan nghién ciru ¢6 khuynh
huéng téng hop IAA nhiéu nhat & ngudng nhiét do
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phong c6 thé do ban chét sdng ndi sinh ctia chiing.
Mot s nghién ciru khac nhu nghién ctru Apine va
cong tac vién (2011) va ctia Mohite (2013) cling da
cho thiy cac chung vi khuin tong IAA nhiéu nhat
tai 30°C. Anjhana va cong tac vién (2017) khi khao
sat kha niang ddi khang ctia chung Bacillus subtilis
MS21 di cong bd két qua, ching vi khuan nay sinh
trudng tdt tai nhiét d6 35°C. Mot sb tac gia khac lai
co két luan khac vé nhiét d6 sinh truong toi wu ctia vi
khuan Bacilus sp. nhu Okanlawon va cong tac vién
(2010) d cong bd B. cereus sinh truong tot nhat tai
37°C, trong khi d6 Johnson va cdng tac vién (1974)
lai thong bao rang B.cereus sinh trudng tot nhat
trong ngudng nhiét d6 30°C - 37°C va mét sb ching
c6 thé sinh trudng 6 nhiét do 4,5°C hay cao tdi 55°C.

Anh hwréng cia nhist d6 dén kha nang sinh |AA
clia ching LD 18
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Hinh 3. Anh huéng nhiét d6 méi truong nudi t6i

kha ning sinh IAA cta vi khuan B. sonorensis LD18
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3.3. Anh hwéng ciia ngudn carbon va nito dén kha
ning sinh IAA cua B. sonorensis LD18

Céc chung vi khuan khac nhau s& c6 nhu cau vé
chét dinh dudng khac nhau dé dap tng nhu cau sinh
truong, phat trién va tong hop cac hop chat trao
d6i chit cuia chung. Thi nghiém nay dugc tién hanh
v6i muc dich khao sat anh huéng cua cac ngudn
carbon va nito khac voi ngudn carbon va nito trong
moi truong NB t&i kha nang sinh tong hop IAA ctia
chiing B. sonorensis LD18, tir 46 c6 thé chon dugc
ngudn carbon va nito thich hop trong duy tri kha
ning tong hop IAA cuia chung nay.

Chung B. sonorensis LD18 dugc nuoi trong cac
moi truong da néu tai muc 2.2.4, két qua thi nghiém
thu duoc duoc phan tich ANOVA. Két qua cho
thdy, véi do tin cdy (do tin cdy a = 0,05; F,_= 3,33 >
F_. = 2,65), vi khuan B. sonorensis LD18 sir dung
D-sobitol hidu qua nhét, lugng IAA duoc tong hop 1a
22,67 pg/ml, tiép theo 1a sucrose v6i lugng TAA dugc
tong hop 1a 7,39 pg/ml. cac ngudn duong khac déu

khong lam ting hodc ting khong nhiéu ndng do IAA
trong moi truong (Hinh 4). Namita Bhutani va cong
tac vién (2018) di bao cdo ring cac chung vi khuén
ndi sinh Bacillus spp. phan lap tir Vigna radiata tong
hop IAA véi ham luong rit khac nhau khi sir dung
céc ngudn carbon 1a glucose, mannitol va sucrose.
Chung Bacillus MBN3 tong hop IAA nhiéu nhat khi
ngudn carbon trong mdi trudng nudi 1a mannitol,
v6i ching Bacillus MJHN1 thi ngudn carbon thich
hop nhét 1a sucrose, trong khi d6 ching Bacillus
MJHNI10 wa thich ngudn carbon 1a dwdng glucose.
Chung vi khuan noi sinh Acetobacter diazotrophicus
L1 sinh tong hop IAA nhidu nhat khi trong méi
truong nudi cdy co sucrose.
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Hinh 4. Anh hudng ctia nguon carbon téi
kha nang sinh IAA cuta vi khuan B. sonorensis LD18.

Ching vi khuén B. sonorensis LD18 dugc nudi
trong méi trudong khoang co ban véi ngudn nitrogen 1a
NH,Cl, KNO,, NH,NO,, NaNO,, NH,Cl, (NH,),SO,,
(NH,),SO,, (NH,),HPO4, cao nim men, pepton.
Sau 10 ngay nu6i tién hanh kiém tra ham lugng IAA
¢o trong dich nuoi.

Anh hwéng cda ngudn nito dén kha nang sinh
IAA cta chang LB 18
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Hinh 5. Anh huong ngudn nito t6i kha ning
sinh TAA cta vi khudn B. sonorensis LD18
Ghi chu: CNM: cao nam men.
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Sau khi phan tich cic két qua thi nghiém bang
chuong trinh ANOVA, v6i dg tin cay a = 0,05, ghi
nhan dugc: ngudn nito vo co khong phai 1a ngudn
nito thich hop véi chung vi khuan B. sonorensis LD18
vi ham lugng IAA dugc vi khuan nay tong hop rat
it (5,03 pg/ml khi ngudn nito 1a NH,CI), tham chi
khéng c6 (Hinh 5). Nguoc lai, ngudn nito hiru co tac
dong tich cuc téi qua trinh tong hop IAA cua ching
vi khuén B. sonorensis LD18. Khi trong méi truong
¢6 cao nam men, B. sonorensis LD18 di tong hop
duoc 33,3 pg/ml IAA (Hinh 5). Trong thi nghiém cua
Namita va cong tac vién (2018), ngudn nito thichhop
cho céc ching vi khuan Baillus spp. tong hop IAA 1a
cao nim men. Patil va cong tac vién (2011) thong bao
ching vi khuan ndi sinh Acetobacter diazotrophicus
L1 téng hop IAA nhiéu nhat khi trong méi truong
nudi c6 cao ndm men va NH,Cl.

3.4. Anh huéng caa thoi gian nudi cAy dén kha
niing d6i khang nam P. capsici cia vi khuin
B. sonorensis LD18

Sau 24 va 36 h dong nudi cdy v6i nam P. capsici
trén moi truong PDA, vi khuan B. sonorensis LD18
chua biéu hién kha ning khang, ¢ thé do ching vi
khuén cin co6 thoi gian thich nghi v6i méi truong,
tdc do sinh trudng va tong hop cac hop chat thir cip
dién ra cham.

0%

oy
=

]

»

P
=
5
o
2
5
S

i}

=

i e
gl

2 § i
= A0y g =

= HEE .1.1
- = rrifsl
> i .:;._.,’
: .
2 c
2 Aty b
= LT e
10% . Eg: &in
b L

Hinh 5. Anh huong ciia thoi gian nudi téi hoat lyc dbi
khang nam P. capsici cua vikhuan B. sonorensis LD18
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Két thic 48 h nudi, vi khuan B.sonorensis LD18
da thé hién kha nang ddi khang, hoat lyc dbi khang
dat khoang 50%. Hiéu lyc dbi khang manh nhét
(66,7%) cua ching B. sonorensis LD 18 dat dugc sau
3 ngay nudi cdy (Hinh 5).

IV.KET LUAN

Chung vi khuan Bacilus soronensis LD18 c6 kha
ning téng hop TAA ¢ dai pH tir 4 dén 8, IAA duoc
tong hop nhiéu nhat tai pH 4 va nhiét do 30°C.
Nguédn carbon thich hgp cho ching B. sonorensis
LP18 téng hop IAA 1a sorbitol, sucrose. B. sonorensis
LP18 tong hop IAA manh khi ngudn nito trong moi
truong nuodi la cao ndm men. Hoat luc ddi khang
v6i ndm P. capsici ciia chung vi khuan B. sonorensis
LP18 bat dau thé hién sau 48 gid nudi cdy.
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Effects of culture condition on IAA biosynthesis
of Bacillus sonorensis1LD18
Nguyen Van Giang, Tran Thi Dao,
Tran Thi Thuy Ha, Nguyen Thu Trang
Abstract

This experiment was carried out with the aim to evaluate the influence of temperature, culture medium, pH and
carbon and nitrogen sources on the ability of TAA synthesis of B.sonorensis LD18. B. sonorensis LD18 was able to
synthesize IAA at 4 - 8 pH values, exhibited the highest antifungal activity at pH 6. Temperature suitable for IAA
synthesis of B. sonorensis LD18 was at 30°C; the strongest antifungal activity of this strain was exhibited at 37°C.
Carbon sources suitable for the TAA synthesis were sucrose and sorbitol; the most potent antagonist of P.capsici when
the carbon source in the medium was sorbitol and dextrose. B.sonorensis LD18 synthesized IAA; the maximum when
the nitrogen source in culture medium was yeast extract; the most potent antagonist when nitrogen sources were
peptone, KNO, and NH,Cl.
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