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TOM TAT

Muc tiéu cta nghién ciru la tuyén chon chdng vi khuén tiém ndng cdé kha
ndng sinh enzyme acid 1-aminocyclopropane-1-carboxylic (ACC) deaminase
va ddnh gid dwoc mét sé ddc diém hda sinh, diéu kién nubi cdy cia ching.
Tir 10 mdu dét trong ché thu thép tai tinh Tuyén Quang dd phén Idp duoc
06 chiing vi khuén cé khé ndng sinh ACC deaminase, ttr dé tuyén chon duoc
ching TQ-TL-C32 ¢6 hoagt tinh cao nhét (dat 1.481,12 nmol a-
ketobutyrate/mg/qi®). Vi tri cia TQ-TL-C32 trén so dé cdy phén logi cling
nhdnh don va c¢é trinh tw 16S rRNA twong dbng 99,93% vdi
Stenotrophomonas muris DSM 286317 (JANKBX010000024), do dé ching
TQ-TL-C32 dugc ddt tén la Stenotrophomonas muris TQ-TL-C32. Ching TQ-
TL-C32 s& hitu ph6 enzyme ngoai bdo twong déi da dang, nhw khd ndng
sinh esterase (C4, C8, C14), trypsin, valine arylamidase, acid phosphatase
vd napthol-AS-Bl-phosphohydrolase. Péng thoi thé hién hoat tinh sinh
nhiéu glycosidase nhw B-galactosidase, B8-glucosidase, N-acetyl-8-
glucosaminidase vd a-mannosidase. Trong méi trvdng ADF vdi cdc diéu
kién phti hop (pH = 7,5; 35°C) sau 48 gi¢ nuéi cdy, hoat tinh ACC deaminase
cua ching TQ-TL-C32 dat 1.498,58 nmol a-ketobutyrate/mg/gio. Vi nhitng
ddc diém dd thé hién, ching TQ-TL-C32 rdt c6 tiém ndng rng dung tao ché
phdm sinh hoc cho cdy ché chéng lai cdc strees phi sinh hoc, én dinh néng
sudit va gép phdn phdt trién nén néng nghiép bén viing.

ABSTRACT

The objective of this study was to select a potential bacterial strain capable
of producing the enzyme 1-aminocyclopropane-1-carboxylic acid (ACC)
deaminase and to evaluate several of its biochemical characteristics and
cultivation conditions. From ten green tea cultivation soil samples collected
in Tuyen Quang Province, six bacterial strains capable of producing ACC
deaminase were isolated. Among them, strain TQ-TL-C32 exhibited the
highest activity, reaching 1,481.12 nmol a-ketobutyrate.mg™.h".
Phylogenetic analysis indicated that strain TQ-TL-C32 clustered in the same
branch and shared 99.93% 16S rRNA gene sequence similarity with
Stenotrophomonas muris DSM 286317 (JANKBX010000024). Therefore, the
strain was designated as Stenotrophomonas muris TQ-TL-C32. The strain
possessed a relatively diverse spectrum of extracellular enzymes, including
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esterases (C4, C8, and C14), trypsin, valine arylamidase, acid phosphatase,
and naphthol-AS-Bl-phosphohydrolase. It also exhibited glycosidase activities
such as B8-galactosidase, 6-glucosidase, N-acetyl-8-glucosaminidase, and a-
mannosidase. When cultured in ADF medium under suitable conditions (pH
7.5 and 35°C), the ACC deaminase activity of strain TQ-TL-C32 reached
1,498.58 nmol a-ketobutyrate.mg=.h~" after 48h of incubation. Based on
these characteristics, strain TQ-TL-C32 shows considerable potential for
application in the development of microbial bioformulations for tea plants to
enhance tolerance to abiotic stresses, stabilize yield, and contribute to
sustainable agricultural development.

1. DAT VAN DE

Ché 13 cay céng nghiép miii nhon cla mot sd
tinh khu viwe Trung du mién nui phia Bac [1],
trong d6 Tuyén Quang la tinh ndi bat vdi nhitng
tiém nang phong phu cho sy phat trién cta loai
cay trong nay [2]. Tuy nhién, trong qud trinh
trong cheé, viéc lam dung phan bén va thudc bao
vé thuc vat cd ngudn géc héa hoc qua mirc da
lam cho dat dan trd nén bi thodi hda [3]. Ngoai
ra, viéc nay co thé tac dong xau dén méi trwdng
nhv [dam 6 nhiém ngudn nudc, giam dinh
dudng cha dat, giam da dang sinh hoc [4-7] va
c6 nguy co anh hudng khdng tét dén sirc khoe
con ngudi [8]. D& khac phuc nhitng han ché
trén, viéc sir dung ché& pham vi sinh cai tao dat
trong 1a xu huéng thich hgp cho sy phat trién
bén vitng cho nganh ché [9]. Bén canh d6, ngay
nay nhitng bién d6i bat lgi cla méi trudng da
tao ra cac stress phisinh hoc dang trd thanh van
dé 1&n lam gidm san lvong néng nghiép. Theo
Vi Thi Ngoc Diép va cong suw (2021), hdu nhw
cac stress phi sinh hoc déu din dén téng hop
ethylene tr  tién  chat  acid 1-
aminocyclopropane-1-carboxylic (ACC) trong
thuce vat, gdy bat loi dén sy sinh trwdng va phat
trién cla cay [10]. Glick (2014) d3 dé xuat rang
vi khuan vung ré sinh ACC deaminase (ACB) c6
thé lam gidm murc ethylene noi sinh cla ré cay
bang cach han ché lvgng ACC san cé, diéu nay
s& ngdn chin sy (rc ché ting trwdng cla ré do
ethylene gay ra va do d6 thuc day su phat trién
cla cay [11]. Nhiéu tac dung cé lgi cha ACB d6i
v3i sy phat trién cla thyc vat, dac biét lién
quan dén kha nang chéng chiju stress, nhu giup
lam giam tinh nhay cam vdi stress clia thuc vat
trong thoi gian han han [12], han ché sy 130 hoa
cla hoa [13, 14], &rc ché mam bénh [11]. Ngoai

ra, Ma va cong sy (2003) d3 bdo cdo rang suw
hién dién cda ACC deaminase c6 thé |am ting
hiéu suat cdng sinh cla cac chidng vi khuan nét
san [15].

Do vdi cay che, theo cdng bd cha Liu va
cOng sy (2022) [16] cho biét, khi bén vi khuan
ACB d3 lam tang déng ké chiéu cao chdi va
duong kinh than cla cay che tir 15-18%. Ngoai
ra, nhitng ching thé hién hoat tinh ACC
deaminase con thich nghi t6t véi diéu kién pH
va nhiét do rong, cho thay tiém ning 4p dung
lam phan bén sinh hoc. Tai Viét Nam, nhirng
nghién clru co ban va rng dung dé san xuat ché
pham chira ACB cho cy ché con rat han ché. Do
vy, tuyén chon dugc nhirng chidng cé hoat tinh
ACC deaminase cao rat cé y nghia khoa hoc va
thyc tién san xuat.

2. PHUONG PHAP NGHIEN CUU
2.1. B6i twong nghién cliru

Céc chlng ACB dwoc phan lap tir mau dat
tréng ché tai tinh Tuyén Quang.
2.2. Héa chat, méi trwdng

Moi trudng 1-aminocyclopropane-1-
carboxylic acid - Dworkin and Foster (ADF) gém:
KH2PO4: 4 g; Na;HPO4: 6 g; MgS04.7H,0: 0,2 g;
FeS04.7H;0: 0,1 g; Glucose: 2 g; Gluconic acid:
2 g; Citric acid: 2 g; 1-aminocyclopropane-1-
carboxylic acid (ACC): 3,0 mmol (twong tng
0,3033 g/lit); H3BOs: 10 pg; MnS04.H,0: 11,19
Mg; ZnS04.7H20: 124,6 pg; CuS04.5H,0: 78,22
ug ; MnOs: 10 pg, nwdc cat: 1.000 mL ; agar: 20
g; pH:7,5[17].

2.3. Phuwong phap nghién ctru
2.3.1. Thu mdu dat

Tai cac doi ché chuyén canh, cay ché tir 2-3
tudi, ti€n hanh thu mau dat theo huéng dan
cla Tiéu chuln Viét Nam (TCVN) 7538 — 6:2010
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[18]. Dao sdu 15 cm, loai bd |&p dat mat khodng
5 cm va ldy phan dat con lai. Téng s6 10 mau
(dwoc danh s6 th tu tr 1-10) d3 dwoc thu
thap tai cac xa Thuong LAm va x3 Tan Trao — moi
x3 05 mau.
2.3.2. Phén Iép vi khuén ACB

Phan Iap cac chiing ACB tlr cdc mau dat bang
moi trwong chon loc ADF, dwoc thuc hién theo
mo ta bdi Penrose va cdng sy (2003) [17]; Patil
va cong sy (2016) [19], cu thé: can 1 g dat mau
pha loding v&i 100 mL nwéc cat vo trung, lac 15
phut sau d6 hut 50 plL trai déu trén moi trwdng
thach dia chon loc ADF, nudi U trong 5-7 ngay &
30°C. Quan sat nhitng khuan lac moc [én Iam
thay d6i mau cdia méi trudng xung quanh (tir
d6 cam dén d6) s& duoc lam thuan va duoc bao
quan & -80°C trong 20% glycerol.
2.3.3. Dinh lwg'ng ACC deaminase

Hoat tinh sinh enzyme ACC deaminase cla vi
khudn duwoc thuc hién theo phuong phép cla
Honma va cong su (1978) [20] thong qua xac
dinh a-ketobutyrate, véi dudng chuan thé hién
moi twong quan tuyén tinh gilra néng do a-
ketobutyrate va d6 hap thu tia UV & budc séng
540 nm c6 dang: y = 0,8415x + 0,0227 (gia tri R?
=0,9993).
2.3.4. Dinh danh vi khuédn tuyén chon

Chdng tuyén chon duoc hoat hda trong méi
trwong dich thé ADF & 30°C véi téc d6 1ac 150
vong/phut trong 48 gid. Thu nhan sinh khéi té
bao cha chdng tuyén chon va tich chiét DNA
téng s& theo mo td cha Sambrook va Russell
(2001) [21]. S dung cdp mdi 27F 5’-
AGAGTTTGATCMTGGCTCAG-3’ va 1492R 5’-
TACGGYTACCTTGTTACGACTT-3’ dé khuéch dai
trinh ty gen 16S rRNA v&i thanh phan va chu
trinh phan &ng PCR nhu mé ta cda Klindworth
va cong sy (2013) [22]. Trinh tu gen 16S rRNA
cla ching tuyén chon dugc doc thong qua hé
théng Applied Biosystems 3730 xI DNA
analyzer s&r dung Big Dye terminator cycle
sequencing kit v.3.1 (Macrogen, Han Qudc).
D{t liéu trén Genbank va MEGA v.12 [23] duoc
st dung dong thoi dé xac dinh phan loai cla
chiing tuyén chon.

2.3.5. Bdnh gia déc diém sinh héa va déc diém
nuéi cdy cua ching tuyén chon

Xac dinh d3c diém sinh hda cla chdng tuyén
chon bang kit API (ZYM, 32GN) clia Biomérieux
duwoc hwdng dan bdi nha san xuat. Sau khi hoat
héa, 1-3 giot dich giéng duoc bom vao cac
giéng trén kit thlr, mdi thi nghiém duwoc thyc
hién 3 [an, quan sat va ghi nhan két qua.

Cac dac diém nudi cdy ching tuyén chon
duoc khdo sat gdm: pH mai truong, nhiét dé va
thoi gian nuéi. Chi tiéu theo di dé lya chon dac
diém nudi cdy thich hop 1a hoat tinh ACC
deaminase thuc hién chuyén héa ACC thanh
nmol a-ketobutyrate/mg/gid. Chudn bi cac
binh tam gidc chtta 50 mL mo6i trwong ADF, pH
méi truong dugc thiét ké tir 5,0 — 9,0 (budc
nhay 0,5). M6i trwong cé pH thich hop khi hoat
tinh ACC deaminase cao nhat va s& duwoc s
dung dé nghién clru cic diéu kién tiép theo.

Méi trwdng ADF c6 pH thich hop nhat (la két
qua thr nghiém & trén) duoc sir dung dé khao
sat anh hwdng cla nhiét dé nudi ching tuyén
chon. Trong mdy lac 6n nhiét vé&i tdc d6 lac 6n
dinh 150 vong/phut, cac mirc nhiét d6 dwoc
khao sét tlr 25 — 50°C (buwéc nhay 5°C). O mirc
nhiét do nudi cho hoat tinh ACC deaminase cao
nhat s& dugc lywa chon dé nghién clru thoi gian
nudi phu hop. Vi cac diéu kién pH moi trudong
va nhiét d6 nudi thich hgp da lwva chon duoc &
trén, tién hanh nudi chdng tuyén chon va kiém
tra hoat tinh ACC deaminase & cic mdc thoi
gian 12-96 gio (budc nhay 12 gio).

2.3.6. Xur ly sé liéu

Tat ca cac thi nghiém dwoc |3p lai 3 [an. Két
qua nghién cliru dugc téng hop va xt ly thdng
ké bdi phan mén JASP 0.19.3.

3. KET QUA VA THAO LUAN
3.1. Phan lap va tuyén chon ching vi khuan
sinh ACC deaminase

T 10 mau dat thu thap tai x3 Thwong Lam
va x3 Tan Trao, tinh Tuyén Quang d3 phan lap
duoc 6 chdng vi khudn ma khuan lac cta chung
c6 kha ndng lam d&i mau méi trudng tlr vang
cam sang do cam dén dd. 6 chiing nay duoc két
ludn so bo la cé kha nang sinh ACC deaminase,
dac diém duoc trinh bay tai Bang 1.
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Bang 1. Pac di€m cha 06 ching vi khuan ACB méi phan lap

Tinh Hinh Hoat tinh sinh

T Ky hiéu chung Pia diém phan lap chat thai ACC deaminase (nmol
Gram té bao a-ketobutyrate/mg/gi®)

1 TQ-TL-C24 X3 Thuong Lam Am Que 32,292

2 TQ-TL-C31 X3 Thugng Lam Am Que 655,32¢

3 TQ-TL-C32 X3 Thugng LAm Am Que 1.481,12¢

4 TQ-TT-C59 X3 Tan Trao Am Que 594,71¢

5 TQ-TT-C10 X3 Tan Trao Am Que 46,352

6 TQ-TT-C4 Xa Tan Trao Am Que 138,56

Ghi chu: cdc chi¥ trong ciing mét cét biéu thij sy sai khdc ¢d y nghia théng ké & mirc a < 0,05.

(A)
Hinh 1. Sw bién d6i mau sac ctia mai trwong khi cay vi khuan ACB
A — Méi trwérng ADF déi chirng
B — Méi trworng ADF khi cdy ching TQ-TL-C32

Khi cay ria trén méi trwong DAF chi ¢6 1
ngudn protein duy nhat la ACC, cac chiing moc
lén khu&n lac riéng ré va tao mau sac dic trung
xung quanh khuan lac tir d& cam nhat dén do.
Theo Patil va céng sy (2016) [19] day la dau
hiéu cho thdy cdc chdng méi phan lap déu
thudc nhom ACB. Két qud & Bang 1 cho thay,
hoat tinh ACC deaminase chénh Iéch nhau kha
|&n gitta cac chdng (tr 32,29 - 1.481,12 nmol a-
ketobutyrate/mg/gi®). Trong dé ching TQ-TL-
C24 thé hién hoat tinh y&u nhat (32,29 nmol a-
ketobutyrate/mg/gi®), chiing TQ-TL-C32 manh
nhat (dat 1.481,12 nmol a-
ketobutyrate/mg/gi®). Vi chling TQ-TL-C32 khi
duoc cdy trén moi trwdng DAF xuat hién mau

_ (B)

sac xung quanh khuan lac dé dam nhat (Hinh 1)
tuyén tinh thuan vdi hoat tinh ACC deaminase
nén chldng nay s& dugc chon dé thuc hién cac
nghién ctru tiép theo.
3.2. Binh danh ching tuyén chon

Trinh tyw gen 16S rRNA cla ching TQ-TL-C32
c6 chiéu dai 1499 bp va dugc truy nhap trén
ngan hang GenBank vdi ma s6 PX866542. Két
qua so sanh trinh tu gen 16S rRNA cua ching
TQ-TL-C32 duogc thé hién & Bang 2, boc 16 su
twong doéng 99,93% vd&i Stenotrophomonas
muris DSM  28631"T (JANKBX010000024),
99,80% v@i Stenotrophomonas pavanii DSM
251357 (LDJNO1000038), 99,73% voi
Stenotrophomonas maltophilia  MTCC 4347
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(JALV01000036) va tlr 97,14-99,66% vd&i thanh
vién khdac thudc chi Stenotrophomonas. Phan
tich so d6 pha hé (Hinh 2) cho thay ching TQ-
TL-C32 thudc nhdm cua chi Stenotrophomonas
véi su c& mat clda loai dai dién cda chi
(Stenotrophomonas maltophilia MTCC 4347
(JALV01000036)). Vi tri cta TQ-TL-C32 cung
nhanh don véi Stenotrophomonas muris DSM
286317 (JANKBX010000024) & gid tri tin cay
(Bootstrap) 69%. T di¥ liéu phan tich trinh ty
gen 16S rRNA va so d6 pha hé, ching TQ-TL-
C32 duwogc phan loai la Stenotrophomonas muris
TQ-TL-C32 [24]. Theo Tuong va cong su (2022)
[25], Stenotrophomonas dwgc mé ta la mét chi
c6 titm nang (rng dung cao trong san xuat ndng
nghiép. Tuy nhién, cho dén nay, chuwa c6 cong bd
nao vé khd nang sinh ACC deaminase cla loai
Stenotrophomonas muris, cac bdo cdo vé hoat
tinh ACC deaminase trong chi Stenotrophomonas

tap trung & loai Stenotrophomonas maltophilia,
nhu cdng bd cda Singh va cdng sw(2017) [26] khi
nghién cliru vé hoat tinh ting cudng kha nang
khang bénh d6i vai céc tdc nhan gay hai sinh hoc
va phi sinh hoc cla ching Stenotrophomonas
maltophilia SBP-9 cho cay lia mi, theo dé chlng
SBP-9 c6 kha nang sinh ACC deaminase & murc
361,37 nmol a-ketobutyrate/mg/gi¢. Trong khi
dé, Wozniak va cong sy (2023) [27] khi nghién
clru vé tiém nang rng dung cla cac chung vi
khuan ndi sinh lam ché& pham sinh hoc d3 bdo
céo rang: ching Stenotrophomonas maltophilia
ES2 cé hoat tinh sinh ACC deaminase dat & murc
khd thadp (khoang 16,138 nmol a-
ketobutyrate/mg/gi0). Bén canh do, moét loai
khac trong chi nay duwgc ghi nhan cé hoat tinh
ACC deaminase kha cao, d6 la Stenotrophomonas
rhizophila, véi chling G44 c6 kha nang san sinh tai
1.477,2 nmol a-ketobutyrate/mg/gic [28].

Bang 2. So sanh mirc d6 twong déng gilra chiing TQ-TL-C32 va cac ching chuan
dwa vao trinh tu gen 16S rRNA thong qua dir liéu GenBank

Po Sai léch/
Loai gan nhat twong dong Téng sd
(%) nucleotide
Stenotrophomonas muris DSM 28631 (JANKBX010000024) 99,93 1/1467
Stenotrophomonas pavanii DSM 251357 (LDJN01000038) 99,80 3/1467
Stenotrophomonas maltophilia MTCC 434" (JALV01000036) 99,73 4/1467
Stenotrophomonas sepilia SM-16975" (LXXZ01000044) 99,66 5/1467
Stenotrophomonas riyadhensis CFS3442" (0Q852713) 99,59 6/1467
Stenotrophomonas geniculata ATCC 193747 (AB021404) 99,51 7/1420
Stenotrophomonas cyclobalanopsidis TPQG1-4" (MN036524) 99,10 13/1437
Stenotrophomonas lactitubi M15" (LT222224) 98,98 15/1467
Stenotrophomonas indicatrix WS40" (KJ452162) 98,77 18/1467
Stenotrophomonas tumulicola T5916-2-1b" (LC066089) 98,50 22/1467
Stenotrophomonas chelatiphaga DSM 21508" (LDJK0O1000058) 98,43 23/1467
Stenotrophomonas bentonitica BII-R7" (LT622838) 97,98 28/1385
Stenotrophomonas lacuserhaii K327 (OP059050) 97,87 32/1499
Stenotrophomonas nematodicola W5 (MT126327) 97,75 33/1467
Stenotrophomonas mori DYO06' (ON514073) 97,75 33/1467
Stenotrophomonas rhizophila DSM 14405" (CP007597) 97,61 35/1467
Stenotrophomonas nitritireducens DSM 12575" (LDJG01000040) 97,34 39/1467
Stenotrophomonas humi DSM 18929" (LDJI01000044) 97,27 40/1467
Stenotrophomonas koreensis DSM 17805" (LDJH01000020) 97,21 41/1467
Stenotrophomonas acidaminiphila JCM 133107 (LDJO01000053) 97,14 42/1467

T: Type strain (ching chudn).
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Srenomophomonas sepilia SM-16975T (LXXZ01000044)
Stenotrophomonas pavanii DSM 25135T (LDIN01000038)
TQ-TL-C32 (PX866542)
Stenotrophomonas muris DSM 28631T (JANKBX010000024)
Stenotrophomonas maltophilia NITCC 434T* (JALV01000036)
homonas geniculara ATCC 193747 (AB021404)
Stenotrophomonas rivadhensis CEFS3442T (0OQ852713)
Steno i onas cvelobalanopsidis TPQG1-4T (MN036524)
CT‘_E Srenorrephomenas mdicanrix WS40T (KJ452162)
69 Stenotrophomonas lactitubi NM15T (LT222224)
Stenomophomenas fumulicola T5916-2-16T (LCO66089)
Stenotrophomonas lacuserhaii K32T (OP059050)
98 L Stenotrophomonas chelatiphaga DSM 215087 (LDJK.01000058)
homonas koreensis DSM 178057 (LDJH01000020)
Stenotrophomonas acidaminiphila JCM 133107 (LDJO01000053)
Steno onas mori DY0Q06T (ON514073)
Stenofrophomonas honi DSM 189297 (LDJIO1000044)
Stenotrophomonas terrae DSM 189417 (LDIJO1000011)
Stenomophomenas nitritiveducens DSM 12575T (LDJG01000040)

Stenotrophomonas bentonitica BII-R7T (LT622838)
ﬂermhophomonas nematodicola W5T (MT126327)
97 Stenotrophomonas rhizophila DSM 14405T (CP0O07597)

Lysobacter ensvinogenes ATCC 29487T (AJ298291)

Sreno

83

61

91

Sreno

0,005

80

65

T type stran (chung chuan; *: Loai chudn cnia chi Stenotrophomonas

Hinh 2. So’ @6 pha hé ctia TQ-TL-C32 va cdc loai gan nhat dywa vao trinh ty gen 16S rRNA
(Lysobacter enzymogenes ATCC 29487" (AJ298291)
dwoc str dung ngodi chi Stenotrophomonas; Bar: 0,005)

3.3. Panh gid dic diém sinh héa cha ching
tuyén chon

Viéc khdo sat cic dac tinh sinh héa va hoat
tinh enzyme cua vi sinh vat duoc xem 13 budc
quan trong nham danh gia tiém ndng chuyén

héa ciling nhu &ng dung cda cac ching nghién
ctru [29]. K&t qud dénh gid kha ndng déng hda
cdc ngudn hydrocacbon va sinh mét sé loai
enzyme cla ching TQ-TL-C32 dugc trinh bay
tai Bang 3.

Bang 3. Mat s6 dac diém sinh héa cha chiing TQ-TL-C32

Kha nang déng hoa cac ngudn

hydrocacbon (/D 32 GN Kit)

Biéu hién hoat tinh
ctia chung TQ-TL-C32

Kha nang sinh enzyme
(API ZYM Kit)

Biéu hién hoat tinh

ctia chung TQ-TL-C32

L-rhamnose - Alkaline phosphatase -
N-acetyl-glucosamine + Esterase (C4) +
D-ribose Esterase lipase (C8) +
Inositol - Lipase (C14) +
D-saccharose + Leucine arylamidase -
D-maltose + Valine arylamidase +
Itaconic acid - Cystine arymidase -
Suberic acid - Trypsin +
Sodium malonate - a-chymotrypsin -
Sodium acetate - Acid phosphatase -
L Napthol-AS-BI-
Lactic acid * phosphohydrolase *
L-alanine + a-galactosidase -
Glycogen - B- galactosidase -
D-manitol - B-glucuronidase +
D-glucose + a-glucosidase -
Salicin + B-glucosidase +
D-melibiose + N-acetyl-B-glucosaminidase -
D-sorbitol + o-mannosidase +
L-arabinose - a-fucosidase -

Ghi chu: + ¢6 khéd nédng; - khéng cé khé nédng.
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K&t qua phan tich sinh héa bang bo kit API
ZYM va 32GN cho thay chding TQ-TL-C32 s& hitu
phd enzyme ngoai bao twong déi da dang, ndi
bat & cac nhom lipase, protease va
phosphatase. Cu thé, chiing biéu hién hoat tinh
esterase (C4, C8, C14), trypsin, valine
arylamidase, acid phosphatase va napthol-AS-
Bl-phosphohydrolase. Sy hién dién déng thoi
cla nhiéu glycosidase nhu B-galactosidase, B-
glucosidase, N-acetyl-B-glucosaminidase va a-
mannosidase cho thdy khd nidng phan giai
polysaccharide phirc tap, gép phan khoang héa
ngudn carbon hitu co trong vung ré, tir d6 hd
tro cdy trong tiép can dinh dudng hiéu qua hon.
Nguwoc lai, chdng khéng biéu hién mot so
enzyme nhuv alkaline phosphatase, leucine
arylamidase, cystine arylamidase, o-
chymotrypsin, a-galactosidase, a-glucosidase
va a-fucosidase. Diéu nay phan énh tinh chon
loc trong hé enzyme thay phan va cho thay co
ché st dung co chat ddc thu cda ching.

Nhitng dic diém trén phu hop vdi co ché
thuwong gép & vi khuan kich thich sinh trudng
thuwe vat (PGPR). Theo Reddy va cong su (2022)
[30] nhiéu PGPR tiét enzyme thuy phan nhu
protease, lipase va glycosidase, gép phan
khodng hda chat hitu co va tham gia co ché doi
khdng sinh hoc déi v&i ndm bénh. Tuong tu,

Yao va cong su (2024) [31] da sang loc PGPR tlr
déng cd vung nui cao cling ghi nhan hoat tinh
enzyme thly phan la yéu t6 quan trong trong
viéc (rc ché& Fusarium oxysporum va thic day
sinh trudng cho cay. Do vay, k&t qua nghién ctru
dac diém sinh hda cho thady TQ-TL-C32 thé hién
uu thé nho két hgp déng thoi lipase, protease,
phosphatase va glycosidase.
3.4. Anh hwéng cua diéu kién nubi ciy dén
hoat tinh ACC deaminase ctia chiing tuyén chon
Hoat tinh clla ACC deaminase cua vi khuan
chiu dnh huwdng manh mé bdi cic yéu t6 moi
trudng, trong do6 pH 1a mot yéu té quan trong,
vi si thay d6i pH méi trudng cé thé anh huwéng
dén cau tric enzyme, qua trinh trao doi chat
cta vi khuan va kha nang biéu hién cac dac tinh
thdc day sinh trudng thuc vat [32]. Vi vdy,
nghién ctu dnh hudng cla pH méi trudng dén
hoat tinh sinh ACC deaminase cua vi khuan 13
can thiét nham hiéu rd co ché sinh Iy cha vi
khuan, déng thoi cé dinh huéng xac dinh diéu
kién thich hop dé &ng dung chiing tuyén chon
trong san xuat ché pham sinh hoc va cai thién
nang suat cay trong trong diéu kién méi trwong
bat loi. K&t qua nghién ciru dnh hudng cda pH
moi trwdng dén hoat tinh ACC deaminase cla
TQ-TL-C32 dugc thé hién tai Bang 4.

Bang 4. Anh hwéng ctia pH méi truwerng dén hoat tinh ACC deaminase ctia TQ-TL-C32

T pH moéi trwong Hoat tinh ACC deaminase (nmol a-ketobutyrate/mg/gio)
1 5,0 32,182+ 1,66

2 5,5 155,26° + 1,16

3 6,0 654,639+ 0,95

4 6,5 1.105,46¢ £ 0,55

5 7,0 1.332,358+ 1,35

6 7,5 1.481,15' + 0,95

7 8,0 1.416,25" + 0,27

8 8,5 1.235,72f+ 0,71

9 9,0 325,48°+1,21

Ghi chu: cdc chi¥ trong cting mot cét biéu thj sw sai khdc cé y nghia théng ké & mirc a < 0,05.

Két qud cho thay hoat tihnh ACC deaminase
phu thudc ro rét vao pH moi trwong. Hoat tinh
tang ty & thuan khi pH tang tir 5,0 - 7,5 va dat
cuc dai trong khoang trung tinh dén kiém yéu
(7,0 - 8,0), v&i gid tri cao nhat tai pH 7,5
(1.481,15 nmol a-ketobutyrate/mg/gic) cé vy
nghta théng ké véi cac cong thirc con lai. & pH
axit (5,0 - 6,5) va pH kiém cao hon (8,5 - 9,0),
hoat tinh giam dang ké. K&t qua nay kha phu

hop véi cac nghién clru trudc day. Shahid va
cong su (2023) [33] cung Verma va cong sy
(2020) [34] déu ghi nhdn ACC deaminase cua
nhiéu chang vi khuan cé pH téi wu xap xi 7,0;
tuwong ng vdi diéu kién dat trung tinh - moi
trwong dién hinh cta vung ré. Nhu vay, pH 7,5
dugc xac dinh la thich hgp cho hoat tinh
enzyme ACC deaminase cta chung TQ-TL-C32.

Nhiét do 1a mot trong nhitng yéu t6 moi
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trudng quan trong chi phéi hoat tinh enzyme
cling nhu su sinh trwdng va biéu hién gen cla
vi khuan, bdi khi nhiét d6 qua thap hodc qua
cao ¢ thé 1am gidm hoat tinh enzyme do anh
hwdng dén ciu truc protein va qua trinh trao
d&i chat cda té bao vi khuan [33]. Vi vay, nghién
cru anh huédng cda nhiét d6 dén hoat tinh sinh
ACC deaminase cla vi khuan 1a can thiét nham

xac dinh diéu kién thich hop cho su biéu hién
enzyme nay, déng thoi tao co sé& khoa hoc cho
viéc irng dung chiing vi khudn tuyén chon phuc
vu ndng nghiép bén virng. K&t qua nghién ctru
anh hudng cda nhiét d6 nudi cdy dén hoat tinh
ACC deaminase clia TQ-TL-C32 duoc trinh bay
tai Bang 5.

Bang 5. Anh huéng cta nhiét dé nudi cdy dén hoat tinh ACC deaminase ctia TQ-TL-C32

T Nhiét d6 nudi cdy (°C) Hoat tinh ACC deaminase (nmol a-ketobutyrate/mg/gic)
1 25 1.422,739+1.325

2 30 1.481,1¢+ 0,971

3 35 1.482,99¢+1.73

4 40 1.331,21°+1.095

5 45 263,57° + 1.44

6 50 0,00+ 0,00

Ghi chu: Cdc chi¥ trong cting mét cdt biéu thi suw sai khdc ¢d y nghia théng ké & mirc a < 0,05.

Hoat tinh ACC deaminase tang dan tir 25 -
35°C va cao nhat trong khoang 30-35°C
(1.481,1-1.482,99 nmol a-
ketobutyrate/mg/gio & murc sai khac khong co
y nghia théng k&). Khi nhiét do6 tang |1én 40-45°C
hoat tinh gidm manh va hoan toan mat & 50°C.
Két qua nay tuong dong vdi cac cong bd cla
Glick (2014) [11]; Verma va cong su (2020) [34],
cdc tac gid trén déu ghi nhan hoat tinh ACC
deaminase cta nhiéu ching vi khudn cé nhiét
do thich hgp trong khoang 30-37°C, twong tng
v@i diéu kién sinh hoc tw nhién cla vi khuan
dat. Ngoai ra, Shahid va céng su (2023) [33]
cling ghi nhan enzyme nay bi bat hoat nhanh
khi vigt qud 45-50°C. Tuy nhién, theo Rafi va
céng sy (2022) [35] trong diéu kién nhiét do

cao hon, néu rng dung cdc vi khuan sinh ACC
deaminase co thé gilp cay trong giam phat thai
ethylene va tang kha nang chiu stress nhiét. Do
do6, 35°C duogc xac dinh la nhiét d6 thich hop,
dam bao phu hop cho tng dung thuc tién.

Thoi gian nudi cdy c6 anh hudng dén muirc
dd biéu hién va hoat tinh ACC deaminase [11,
17]. Vi vay, viéc nghién cltu anh hudng cia thoi
gian nudi cdy dén hoat tinh ACC deaminase cla
TQ-TL-C32 la can thiét nham tao co s& khoa hoc
cho viéc &rng dung ching trong phat trién ché
pham vi sinh phuc vu san xuat ndng nghiép bén
virng. K&t qua nghién ciru dnh huwdng cla thoi
gian nudi cdy dén hoat tinh ACC deaminase cla
TQ-TL-C32 duoc trinh bay tai Bang 6.

Bang 6. Anh huéng cta thoi gian nudi cay dén hoat tinh ACC deaminase ctia TQ-TL-C32

T Nhiét d6 nudi cay (gi®’) Hoat tinh ACC deaminase (nmol a-ketobutyrate/mg/gic)
1 12 256,38+ 1.68

2 24 844,159+ 1.23

3 36 1.312,237+0.29

4 48 1.498,58" + 0.58

5 60 1.426,168 £ 1.86

6 72 1.104,28¢ + 2.02

7 84 423,61°+7.69

8 96 146,152+ 1.04

Ghi chu: cdc chi¥ trong cting mot cét biéu thj sw sai khdc cé y nghia théng ké & murc a < 0,05.

Két qua & Bang 6 cho thay, hoat tinh ACC
deaminase tang theo thoi gian nudi cay va 1én
nhat sau 48 gi® nudi (1.498,58 nmol a-
ketobutyrate/mg/gi®). Sau 60 gio, hoat tinh

giam dan cé thé do vi khuan chuyén sang pha
6n dinh va suy vong. Két qua nay phu hop véi
cong b6 clia Glick (2014) [11] d3 chira rdang ACC
deaminase thuwdng dat hoat tinh cao nhat &
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pha sinh trwdng, giam & pha can bang. Verma
va cong su (2020) [34] ciing khang dinh enzyme
nay cé cyc dai & khodng 36—48 gi® nudi cdy, sau
dé gidm do thi€u dinh dudng va tich Iy san
pham. Tuong tu, Shahid va cdng su (2023) [33]
nhan manh rang sw cdm (ng ACC deaminase
lién quan chat ch@ dén diéu kién sinh truwdng va
thoi gian nudi cay, phu hop vai dir liéu thi
nghiém. Nhu vay, 48 gi® 1a thoi gian nudi cay
phu hop cho hoat tinh ACC deaminase, vira
dam bao hiéu qua xdc tac cao, vira duy tri d6
bén enzyme.

4. KET LUAN

Tir 10 mau dat trong cheé thu thap tai tinh
Tuyén Quang da phéan 1ap duoc 06 chiung ACB,
tir d6 tuyén chon dugc chdng TQ-TL-C32 c6 hoat
tinh sinh ACC deaminase cao nhat (dat 1.481,12
nmol a-ketobutyrate/mg/gi®). Vi tri cia TQ-TL-
C32 trén so d6 cay phan loai cung nhanh don va
c6 trinh ty 16S rRNA twong déng cao nhat
(99,93%) voi Stenotrophomonas muris DSM
28631" nén ching TQ-TL-C32 duwoc dat tén la
Stenotrophomonas muris TQ-TL-C32, chdng TQ-
TL-C32 s& hitu phd enzyme ngoai bao twong d6i
da dang, nhu kha ndng sinh esterase (C4, C8,
C14), trypsin, valine arylamidase, acid
phosphatase va napthol-AS-BI-
phosphohydrolase. Déng thoi thé hién hoat tinh
sinh nhiéu glycosidase nhu B-galactosidase, B-
glucosidase, N-acetyl-B-glucosaminidase va a-
mannosidase. Trong moi truong ADF c6 pH=7,5
v&i nhiét do nudi 35°C va sau 48 gio, hoat tinh
ACC deaminase cla ching TQ-TL-C32 dat
1.498,58 nmol a-ketobutyrate/mg/gio.

L&i cam on

Nghién clru nay dugc tai tro kinh phi tir dé
tai khoa hoc céng nghé cap qudc gia cha Bd
Khoa hoc va Cong nghé, ma sé KC.12.12/21-30.
Cac tac gia xin trén trong cam on Chuong trinh
d3 ho tro thye hién nghién ctu nay.
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