KHOA HOC CONG NGHE

PHAN LAP, TUYEN CHON VI SINH VAT NOI SINH TONG
HOP INDOLE - 3 - ACETIC ACID (IAA) TRONG HE RE
CAY CA PHE (Loffea) TAI DAK LAK
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TOM TAT

Nghién ctru phan lap, tuyén chon vi sinh vat néi sinh téng hop Indole — 3 - Acetic Acid (IAA) trong heé ré cay
ca phé (Coffea) tai Dak Lik nham tuyén chon cac dong vi sinh vat ¢ dac tinh wu viét, lam co sé cho viéc
san xuat cac ché pham sinh hoc gép phan ting kha nang sinh truéng, nang sut cay ca pheé,... Tir 30 mau ré
cay ca phé duoc thu tai hai huyén Cu Kuin va Cu M’gar, phan lap va tuyén chon duoc cac dong vi sinh vat
6 kha nang sinh téng hop IAA bang phuong phép dinh lugng véi thudc thir Salkowsky. Pa tuyén chon dugc
4 dong vi khuin c6 kha niang sinh IAA véi ham luong lan luot 1a 16,36 pg/mL (S03N1), 24,41 pg/mL
(S25N2), 68,31 pg/mL (S02R1) va 96,78 pg/mL (S18N3). Dua vao dac diém hinh thai va dir liéu sinh hoc
phan t&r dinh danh cac dong vi khudn da tuyén chon, x4c dinh duwoc cac loai 1a Bacillus cereus, Bacillus

subtilis, Bacillus spp. va Stenotrophomonas maltophilia.

Tu khoa: Ca phé, Pak Lik, Indole - 3 - acetic acid, vi sinh vt noi sinh.

1. GI0I THIEV

Cay ca pheé (Coffea) 1a cay cong nghiép lau nam
duoc tréng nhiéu tai khu vuc Tay Nguyén, viéc canh
tac ca phé da mang lai loi ich kinh t€ - x4 hoi va cai
thien doi s6ng cho nguoi dan noi day. Theo Tdong cuc
Hai quan, xuit khiu ca phé nam 2019 dat téng cong
1.663.265 tan (khoang 27,55 triéu bao) véi kim ngach
xuat khiu dat 2,85 ty d6. Tuy nhién, théi quen canh
tac ctia nguoi dan hién nay 1a st dung nhiéu phan
bon va thudce bao vé thuc vat cé nguodn goc vo co, nén
lam dat dai bi suy thoai, gdy anh huéng dén ning
suat va chat luong ca phé. Vi vay, viéc nghién ctu
ung dung cac ché phdm sinh hoc gép phan nang cao
hiéu qua st dung phan bon, tang kha ning sinh
truéng phat trién cta cay la tién dé cho viec san xuat
ca phé bén vimg.

Indole-3-acetic acid (TAA) 1a san phdm chung
clia qua trinh chuyén héa L - tryptophan duoc tao ra
béi mot so vi sinh vat bao gom ca vi khuén thuc ddy
tang trudng thuc vat (PGPR) (Lynch, 1985). Phuong
thirc hoat dong ctia cac PGPR rat da dang tir tac dong
truc tiép dén tac dong gian tiép lén cay trong. Viec
thuc ddy sinh truong 1a khi cac vi sinh vat kich thich
st hap thu cac chat dinh duong nhat dinh trong dat,
hoa tan cac hop chat kho tan nhu phosphat va cung
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cap cho cay trong (Rosas et al, 2006) hodc la khi
ching tao ra cac chat kich thich sinh truéng nhu
indole-3-acetic acid (Chagas - Junior et al, 2009;
Patten va Glick, 2002). Tac dung chinh cua IAA la
thuc d4y su phat trién cta ré va than cay, thong qua
st kéo dai ctia cac t€ bao moéi hinh thanh trong mo
phan sinh.

Phan lap, tuyén chon cac dong vi sinh vat noi
sinh c6 kha ning sinh téng hop IAA 1a moét trong
nhitng nghién ctru thuc hién dé tuyén chon cac dong
vi sinh vat co hoat tinh sinh téng hop IAA cao d€ kich
thich sinh trudéng cay trong, ting hiéu qua st dung
phan va goép phan gidm chi phi dau tu ban dau cho
nguoi nong dan. Tai khu vue Tay Nguyén, Nguyén
Thi Mai va cong su (2018) da phan lap, tuyén chon
duoc dong vi khudn viung ré CF19 c6 kha nang sinh
téng hop IAA véi ham luong dat tir 68,79 pg/mL.
Nguyén Hoang Nhut Lynh va Nguyén Hiau Hiép
(2019) ciing da phan lap duoc 10 dong vi khuan c6
kha nang sinh IAA v6i ham luong tir 3,04 dén 19,206
pg/mL dich nuoi cdy. Tuy nhién, cic nghién ctru nay
chi dimg lai & cac dong vi sinh vat viing ré. Hé vi sinh
vat noi sinh trén ré cay ca phé chua duoc quan tam
nhiéu, do d6 nghién ctru nay duoc thuc hién nham
tuyén chon cac dong vi sinh vat néi sinh c6 kha niang
sinh téng hop IAA trén hé ré cay ca pheé tai viung
trong ca phé tinh bak Lak.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

30 mau ré cay ca phé duoc chon tit cac cay
khong bi bénh, sinh truéng va phat trién tot trong
vuon ca phé tai hai huyén la Cu Kuin va Cu M’gar
ctia tinh Dak Lik. Theo duong kinh tan, gat bé di 5 -
20 cm dat bé mat, dung dao 14y mau dat va phan ré
clia cay ca phe cho vao tui nylon vo triing, moi cay
14y ba vi tri theo hinh tam giac, trong tam tinh tir goc
cay dén tan cay khoang 1 m dén 1,2 m. Mau duoc ghi
thong tin (dia diém, ngay thu mau), bdo quéan trong
thung trtr lanh chuyén dung va chuyén vé Phong thi
nghiém Cong nghé Vi sinh, Khoa Sinh hoc, Truong
Dai hoc Da Lat dé tién hanh phan lap.

2.2. Phurrong phap nghién cttu
2.2.1. Phuong phap phan Iap vi sinh vat

Mau ré cay ca phé duoc rita sach va cit thanh
nhitng doan nho 1 - 2 cm. Mau ré duoc ngam trong
con 96% trong vong 1 phut, ria trong hypocloride 1%
trong 3 phut, tiép dén rira bang hydrogen peroxide
3% trong 3 phut va rita lai voi nuéc cat vo trung 4 lan.
Sau khi khtr truing, mau duoc nghién nhé trong nuwéc
cat vo trung. Hut 100 pL dich nghién mau trai trén
moi truong thach Nutrient Agar (NA) (Peptone: 10 g,
Yeast extract: 3 g, NaCl: 5 g, Agar: 20 g, pH = 7).
Nuéi mau trong ti 4m 30°C trong vong 24 - 48 gio.
(Nguyén Thi Minh va D6 Minh Thu, 2017). Hat 100
pL dung dich rra mau lan cudi clung trai trén moi
truong Nutrient Agar kiém tra sy xuét hién vi sinh
vat bé mat mau.

2.2.2. Phuong phdp dinh tinh kha nang sinh tong
hop chat kich thich sinh triréng TAA

Ham luong IAA ma vi sinh vat téng hop duoc
duoi tac dung cta thudc thir Salkowsky sé chuyén
sang mau cam héng dén dé dam, mau doé cang dam
thi ham luong cang cao (Gordon va Weber, 1951). Sit
dung phan mém Colormeter (nha phat trién
Vistech.projects) dé do tri s6 mau do, luc va xanh
duwong (RGB), céc tri s6 mau nay thé hién mic do
mau cua dung dich phan tng. Hé mau RGB duoc
biéu thi duéi dang s6, thuong duoc ghi biang ba cap
s6 gitta 0 va 225, mdi s6 dai dién cho cuong do mau
d06, xanh 14 cay va xanh lam trong moét trat tu thong
nhat. Khi ca ba hé sé 1a nhé nhat thi mau sé la mau
den va nguoc lai, khi ba chi s6 1a cao nhat thi thé
hién cho mau triang, va mot trong ba chi s6 1a cao

nhat, hai chi s6 con lai thap nhat thi chi cho mau
twong tng (vi du: 225: 0: 0 1a mau do) (rgb.vn, 2011).

2.2.3 Phuong phap dinh luong khi nang sinh
tong hop chat kich thich sinh truong IAA

Vi sinh vat dugc nudi trong moi truong bé sung
0,1% Tryptophan va dinh luong bang thudc tht
Salkowsky (Gordon va Weber, 1951). Hén hop phan
ung gém 2 mL dich sau ly tdm cho vao 8 mL
Salkowsky. Phan tmng duoc lic déu, a téi trong 25
phut truéc khi duoc do trén may do quang phd &
budc séng 530 nm. Gia tri OD duoc doi chiéu voi do
thi chu4n d@é tinh ham luong IAA (ng/mL) trong dich
nuoéi cdy (TCVN 10784: 2015).

224 DPinh danh cdc dong vi sinh vit bing ky
thuét sinh hoc phan tv

Tach chiét DNA theo phuong phap CTAB. Déi
v6i vi khuian, DNA sau khi tach chiét duoc, tién hanh
thuc hién phan tng PCR trén ving 16SrRNA bang
cap moi 27F (5-AGA GTT TGA TCC TGG CTC-3);
1492R (5-AGA GTT TGA TCC TGG CTC-3’) (White
et al, 1990).

San phdm PCR duoc tinh sach béng kit tinh sach
HI-412 PCR Purification ctia ABT va giai trinh tu tai
Cong ty 1ST BASE (Singapore). Dinh danh vi khudn
bang cach st dung cong cu BLAST dé so sanh trinh
tue DNA ctia cac dong vi khuén véi dix lieu trén ngan
hang gen NCBL

225 X Iy thong ké

S6 lieu duoc xtr ly thong ké bing phan mém
Microsoft Excel va kiém dinh y nghia thong ké theo
phép thir Tukey HSD bing phan mém R 4.0.2.

3. KET QUA VA THAO LUAN

3.1. Phan lap va tuyén chon vi sinh vit c6 kha
ning sinh tdng hop IAA

Tt 30 mau ré ca phé trong tai tinh Dak Lak, da
phan 1ap duoc 20 dong vi sinh vat noi sinh tir hé ré
cay ca phé trong do cé 9 dong vi sinh vat néi sinh
duoc phan lap tai huyén Cu Kuin va 11 dong duoc
phan 1ap tir huyén Cu M’gar tinh Dak Lak.

Tién hanh dinh tinh kha nang sinh téng hop IAA
bang thudc thir Salkowsky, so mau véi phan mém
Colormeter, ghi nhian mau theo hé mau RGB (Red,
Green, Blue), két qua duoc trinh bay ¢ bang 1.
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Bang 1. Dinh tinh kha ning sinh tdng hop IAA bing
thudc thi Salkowsky, so mau véi phidn mém

Colormeter
i Hé mau RGB Ma mau
Mau
R G B
S02R1 209 52 59 | D1343B
S03N1 207 65 89 | CF4159
SO03N2 164 125 94 |A47D5E
SO03N3 162 114 68 | A27244
S04N2 165 163 148 | A5A394
SO05R1 195 160 118 | C3A076
S05R2 187 130 87 | BB8257
S10R1 204 180 154 |CCB49A
S11R1 164 154 142 | A49A8E
S11R2 167 155 133 | A79B85
S18N1 61 52 53 | 3D3435
S18N2 197 168 134 | C5A886
S18N3 206 59 43 |CE3B2B
S25N2 206 84 95 | CE545F
S25N3 179 141 102 | B38D66
S25N5 165 140 120 | A58C78
S28R3 104 91 74 | 685B4A
S28R4 170 115 76 | AA734C
S29R2 162 135 108 | A2876C
S29R3 160 144 128 | A09080
boi chung| 188 192 177 |BCCOB1

Bang 1 cho thiy, c6 4 dong cho phéan tmg co
mau dé dam nhat 1a S18N3, S25N2, S02R1, SO3N1.

Thiét 1ap duong chuin nong do IAA trong dung
dich theo TCVN 10784: 2015, xac dinh dugc phuong

trinh tuong quan gitra néng do IAA trong dung dich
va chi s6 OD la: y = 82,65x - 6,9176 (R?<0,9765). Dinh
lwong ham luwong IAA ma vi sinh vat téng hop duoc
bang thudc thtr Salkowsky, két qua duoc trinh bay &
bang 2.

Bang 2 cho thiy, cac dong vi sinh vat c6 kha
nang sinh téng hop IAA manh bat dau tir ngay thi 2
va tang nhanh qua cac ngay tiép theo. Dén ngay thi
5 clia qua trinh nudi cdy, néong do IAA ma dong
S18N1 sinh ra dat cao nhat 1 96,78 ug/mL.

Nguyén Thi Thanh Mai va cong su (2018) da
phan 1ap duoc dong vi khuédn c6 kha ning sinh téng
hop IAA voi nong do dat 68,79 pg/mL tai ngay thi 4
trong qua trinh nuoi cdy. Nguyén Hoang Nhut Lynh
va Nguyén Hiu Hiep (2019) ciing da phan lap duoc
10 dong vi khudn c6 kha ning sinh IAA voéi ham
lugng tir 3,04 dén 19,206 pg/mL dich nuoi cy.

So sanh véi cic nghién cttu trén, cac dong vi
sinh vat néi sinh tuyén chon dugc da téng hop duoc
ham luong IAA cao v6i ham luong dat tir 16,36 dén
96,78 ng/mL sau 5 ngay nudi cay.

oe S25N2 S03N1 S02R1 S18N3

.

Hinh 1. Pinh tinh kh4 ning sinh t6ng hop IAA ctia
cac dong vi sinh vat tuyén chon

Bang 2. Dinh lugng ham luong IAA clia c4c dong vi sinh vat @3 tuyén chon

. . A Ham luong IAA cta cac dong vi sinh vat tdng hop duoc (ug/mL)
Dong vi sinh vat - = . =
48 gid 72 giéy 96 gio 120 gio
S18N3 52,12°%+0,83 79,78%+0,17 81,19°%+0,21 96,78°+0,21
S02R1 5,73%40,17 18,62%40,86 56,17%+0,68 68,329+0,54
S03N1 0* +0 7,0240,96 11,18%+0,38 16,36°+0,72
S25N2 8,37°+0,58 11,07°+0,4 16,67°+0,17 24,41°£0,25

Ghi chu: Trong cung mot cot, cdc s6 trung binh theo sau béi mot hodc nhimng chir cai giong nhau biéu thi
swrkhdc biét khong co y nghia thong ké & mutc y nghia 5% (theo phép thir Tukey HSD).

3.2. Dinh danh cac dong vi sinh vat d4 tuyén 1.430 bp dén 1.447 bp va c6 d6 twong dong cao, tir
chon dia trén dit liéu phan tix 98,47 - 100% so voi 4 dong vi khudn trong ngan hang

Giai trinh ty gene vung 16S cta cac dong vi gene NCBI (Bang 3).
khu4n da tuyén chon voi kich thuéc dao dong tir
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Bang 3. Két qua so sanh trinh tif trong d6ng cAc dong vi sinh vat tuyén chon véi co sé dit lieu NCBI

Két qua dinh danh
Dongvi | Mo ta dac diém khudn lac va — - Car} cu’Admh danh
. . 1 Kich thuéc | Miuc d¢6 tuong - R R ..
sinh vat té bao . . 5 Ma truy cap Teén loai
vlung gen dong cao nhat trén Genba'nk
(bp) %)
Khuén lac tron, trang sita, bé
mat tron bong, phang, vién 96,79% voi dong Stenotrophomonas
SI8N3 déu; t€ bao hinh bau duc, 1437 PEG-68 CP040434.1 maltophilia
gram -
Khudn lac hinh tron mau
tring sita, bé mat tron, kho 98,47% voi dong . o
S25N2 hoi nho, vién déu: hinh que, 1.447 MXR1709B03 MN176503.1 Bacillus subtilis
gram +
Khu4n lac tron, mau tring
So3N1 | ST vien phan thuy, be mat) -, g | 1000V dong | wpiansse 1 | pacitius cereus
tron, gitta nhan c6 gon song; MHS
hinh que, gram +
Khuin lac hinh tron, mau
trang sita, vién déu, bé mat 99,79 v6i dong )
S02R1 nhan, hoi nho: hinh que, 1.439 X2 KF860138.1 Bacillus spp.
gram +

12000

100.00

Hinh 4. Pac diém khudn lac va hinh thai té bao dong
S03N1
000 m I. - I ! I £ ¢ ! Il i %

WSISN] mSO2R1 WSO3NI ®=S25N2

8

Hinh 2. Him leong IAA cac dong vi sinh vat duoc

tuyén chon (g/mL. Hinh 5. Pic diém khuin lac va hinh thai té bao dong

S02R1

Hinh 3. D3c di€m khudn lac v hinh théi té bdo dong ;1) 6 Pac diém khudn lac v hinh théi t& bao dong
S18N3 ) S25N2
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Ambawade va Pathade (2013) da phan lap
Stenotrophomonas malfophilia ttr ré cay chuéi (Musa
spp.), sang loc kha nang sinh tdng hop IAA bang
phuong phap so mau véi thudc thir Salkowsky, dinh
luong IAA bang hé théng sic ky 16p méng (Rf - 0,54
cm) ciing nhu bang hé thong sac ky 16ng hiéu ning
cao trong moi truong c¢6 bd sung va khong bé sung
L-tryptophan lan luot 1a 38,85 va 39,73 ppm & 280 nm.
Trén do6i twong lda mi, Abdelhay Arakrak et al,
(2017) da lap dong
Stenotrophomonas maltophilia c6 kha nang téng hop
IAA dat 31,8 mg/L.

Nam 2015, Chagas Junior ef al. da thir nghiém su

phan tuyén  chon

san sinh IAA cta B. cereus trén mdi truong cé bé
sung va khong bé sung L - tryptophan. Két qua cho
thdy, du co hay khong cé L-ryptophan thi dong B.
cereus déu c6 thé san sinh duoc IAA & giai doan tir
48 gior nuoi cdy va cho ham leong cao trén 100 mg/L.

Nghién cttu t6i vu hoa cac diéu kién san xuat
IAA tir dong vi khudn B. subtillis DR2 dwoc phan lap
ti Eragrostis cynosuroides cua Sonali Kumari ef al,
(2018) trong canh truong JNFb c6 bé sung
tryptophan (1 g.L'Y) va khong co tryptophan & pH 5,8,
nhiét do 30 = 2°C, 0 48 gio tao ra ham luong tuong
ung 1a 137,81 ug.mL! va 100,26 pg.ml* IAA.

Vi vay, so sanh cac dir lieu da cong bo cia cac
tac gia va trén co s& nghién cttu hinh thai té€ bao va
dix liéu sinh hoc phan t, da phan 1ap va tuyén chon
duoc 4 dong vi sinh vat c6 kha niang sinh téng hop
IAA v6i ham luong tir 16,36 - 96,78 pg/mL, trong do
dong S18N3 thuoc vé loai Stenotrophomonas
maltophilia, cac dong S25N2, S02R1 va S03N1 thudc
vé lan luot cac loai Bacillus subtilis, B. cereus va
Bacillus spp.

4. KET LUAN

Tt 30 mau ré ca phé trong tai tinh Pak Lik da
phan 1ap duoc 20 chiing vi sinh vat néi sinh, trong dé
tuyén chon duoc 4 ching c6 kha nang sinh téng hop
IAA cao, lan lwot la: SI8N3 thuoc loai
Stenotrophomonas malfophilia dat 96,78 pg/mlL,
S02R1 thudc loai Bacillus spp. dat 68,32 pg/mL,
S25N2 thudc loai Bacillus subtilis dat 24,41 ng/mL va
S03N1 thuoc loadi Bacillus cereus dat 16,36 png/mL
sau 96 gio nuodi cdy. Pay 1a cac chiing vi sinh vat c6

trién vong dé thuc ddy sy phat trién cia cay trong
dac biét 1a cay ca phe tai Dak Lik.
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DAK LAK PROVINCE

Nguyen Khoa Truong®, Tran Van Tien', Le Thi Anh Tul,
Phan Trung Truc!, Huynh Duong Thi Minh Nguyet!, Mai Thi My Lanh!

!Dalat University
"Email: truongnk@dlu.edu.vn

Summary

Research on isolation and selection of endogenous microorganisms synthesized Indole - 3 - Acetic Acid
(IAA) in the root system of coffee plants (Coffea) in Dak Lak to select microorganisms with superior
properties, making The basis for the production of bio -products is contribute to increase the growth and
productivity of coffee plants,... From 30 samples of coffee roots collected in two districts Cu Kuin and Cu
M’gar, isolating and selecting strains of microorganisms capable of biosynthesis IAA by the quantitative
method with Salkowsky reagent. Four strains of bacteria capable of producing IAA were selected with
concentrations of 16.36 ng/mL (S03N1), 24.41 pg/mL (S25N2), 68.31 pg/mL (S02R1), and 96.78 ug/mL
(S18N3). Based on morphological characteristics and molecular biology data identifying selected bacterial
strains, species of Bacillus cereus, Bacillus subtilis, Bacillus spp were identified and Stenotrophomonas

maltophilia.
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