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TOM TAT

Nghién cizu nay bao gom: phan ldp, dinh danh va tuyén chon vi khugn FLAB tir hé tiéu hoa
ong mdt véi khd ndng khang vi khuan gay bénh théi du triing ¢ ong mdt, dinh hwéng sir dung probiotic
cho ong, dinh hwéng cho gidi phap thay thé hodc phai hop Véi viéc sir dung khdng sinh trong diéu
tri bénh & ong hién nay. Két qud tuyén chon dwoc 4 ching vi khudn FLAB c6 khd ndng khdng cao
véi vi khudn gay bénh théi du tring trén ong mdt gom Melissococcus pluton, Paenibacillus larvae
va Paenibacillus alvei véi dwong kinh vong khang khudn tir 8,67+0,58 mm dén 15,33+0,58 mm, c6
kha ndng bam dinh khd cao va ton tai duoc trong diéu kién pH thap cua hé tieu héa ong mdt. Bén
Canh dé, céc vi khudn déu khong nhay cam véi 2 logi khang sinh thwong sir dung trong diéu tri bénh
6 ong la streptomycin va kanamycin dé c6 thé phoi hop sir dung trong gidgi han cho phép, ma khéng
lam anh hwéng dén hé vi sinh vdt ¢6 lgi. Cac vi khudn diroc khao sét co kha ndng ton tai ¢ nhiét dé
dén 60°C trong dinh hwéng cho viéc tao ché pham bang phurong phdp sdy phun. Két qua dinh danh
theo trinh tw /6s rRNA xdc dinh cd 4 ching déu 1a Lactobacillus kunkeei véi dé nirong dong 1a
99,249%-99,44%. Néi bdt 1a chung L. kunkeei M8, chuiing FLAB ban dia voi cac hogt tinh probiotic
cao dé c6 thé phat trién tao ché pham probiotic cho ong mat.

Tir khoa: bénh thdi 4u tring & ong; vi khuan Fructophilic lactic acid; vi khuan Lactic acid;
Lactobacillus kunkeei

1.  Gioithiéu

Vi khuan Fructophilic lactic acid (FLAB) dugc xem la nhém vi khuan lactic acid
(LAB) “khéng thong thuong” do viéc uu tién sir dung fructose thay vi glucose lam nguén
carbon chinh. Chung thuong duoc tim thiy ¢ cac méi truong gidu fructose nhu hoa qua, tréi
cay lén men, rudt céc loai con trung gidu fructose nhu ong mat, rudi nhiét doi (Camponotus
japonicas). Cho dén nay, nhiéu nghién ciru da phat hién ra nhiéu vi khuan FLAB thudc hai
chung: Fructobacillus (F. fructosus, F. durionis, F. ficulneus) va Lactobacillus (L. kunkeei,
L. apinorum, L. florum) (Endo & Dicks, 2014).

Cite this article as: Cao Thanh Nhe, Pham Thi Mai Huong, & Nguyen Thuy Huong (2020). Creating a collection
of Fructophilic lactic acid bacteria (FLAB) from the gastrointestinal tracts of honeybees. Ho Chi Minh City
University of Education Journal of Science, 17(12), 2793-2305.
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Nhom nghién ciru caa Endo va cong su (2009-2014) di bao cdo vi khuan FLAB tiéu
biéu trong hé tiéu hda ong mat Ia cac chung vi khuan thuoc L. kunkeei va Fructobacillus va
¢6 tac dong tich cuc dén ong mat (Endo & Dicks, 2014; Endo, 2018). Do tap tinh tim kiém
thire an, hé vi sinh vat c6 lgi c6 thé ton tai trong bay ong théng qua nguén thic an (Véasquez
& Olofsson, 2009). Nhiéu nghién ctru vé kha ning khang vi khuan gay bénh thdi au tring
cuia vi sinh vat phan Iap tir hé tiéu hda ong mat véi két qua ndi bat 12 L. kunkeei thé hién tinh
trc ché cao ddi véi Melissococcus pluton, Paenibacillus larvae va Ascophaera apis (Ugras,
2017; Arrendondo, 2018; lorizzo, 2020). C4c nghién cau in vivo ciing duoc tién hanh va thu
duoc cac két qua tich cuce nhu bd sung lactic acid va acetic acid vao ché d6 an cua dan ong
gitip ting san luong mat (Patruica, 2012), hay ti 18 tir vong cua au tring nhiém P. larvae
giam t6i 56,67% khi bd sung L. kunkeei vao ché do an cua ong (Arrendondo, 2018; Al-
Ghamdi, 2018). Khi bé sung céc vi khuan Lactobacillus vao thirc dn cho ong, sy ¢6 mit cua
cac vi khuan cd loi ting, hoat dong phan giai protein cua au tring ting, mam bénh xam nhap
vao co thé ong giam (Daisley, 2020).

Do d6, nghién ctru kha nang khang vi khuan gay bénh cua FLAB 1a mot giai phap diéu
tri céc bénh thdi 4u tring & ong mat, thay thé viéc str dung khéang sinh, gitp han ché du luong
khang sinh trong cac san pham tir ong mat va hién tuong khang khang sinh nhimg nam gan
day. Trén thé gidi, viéc nghién ctru va b sung probiotic trong nganh nudi ong di duoc thuc
hién trén nhiéu nudc. Tuy nhién, huéng nghién ciru nay chua duoc nghién cu tai Viét Nam
va chua c6 ché pham probiotic cho ong trén thi truong. Vi vay, trong nghién ctru nay, ching
t6i tién hanh phan I1ap cac chung vi khuan FLAB tir hé tiéu hda ong mat va khao st kha ning
khang khuan gay bénh théi 4u tring & ong ciing mot sé hoat tinh probiotic khac. Két qua
mong mudn 14 tuyén chon dwoc vi khuan FLAB ¢ tiém nang dé 1am tién dé phét trién tao
ché pham probiotic cho cac nghién ciru sau nay.

2. Vat liéu va phwong phap nghién ctru
2.1. Vit ligu va hoa chat

6 mau ong mat duoc thu thap tai trai ong Long Kiéu (Di Linh, Lam Dong).

Cac chang vi sinh vat gay bénh thdi 4u trung & ong mat gdm Melissococcus pluton,
Paenibacillus larvae va Paenibacillus alvei duoc cung cap tir Bo mdn bénh hoc, Trai ong
mat trong Khu Thuc nghiém Truong Pai hoc Nong LAm Thanh ph H6 Chi Minh.

Hoa chat: bo hoéa chit nhuom Gram, dia khang sinh streptomycin 10 pg/mL va
kanamycin 30 pg/mL (cung cap bai Cong ty TNHH Nam Khoa), dém Phosphate-Buffered
Saline (PBS).

Moi truong de Man, Rogosa and Sharpe (MRS) phan 1ap, nhan giéng, nudi cay va git
gidng vi khuan; méi trudng Fructose-Yeast-Peptone (FYP) long sang loc chang vi khuan
FLAB; moéi truong Glucose-Yeast-Peptone (GYP) long nham sang loc chung vi khuan
FLAB c6 uu thé; méi truong Nutrient Agar (NA) va Nutrient Broth (NB) dé ting sinh vi
khuan gay bénh théi 4u tring & ong va khao sat hoat tinh khang khuan.
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2.2. Phan Igp va sang lec vi khudn FLAB tir hé tiéu hda ong mat

e Phan lap: Ong mat duoc ngam trong con 96° trong 2 phut dé loai bo cac vi khuan bén
ngoai, sau d6 rira lai 3 1an véi nudc cat vo trung. Tién hanh giai phiu trong diéu kién vo
tring, dung kéo va kep tach hé tiéu héa ong mat. Mau thu dwoc chuyén vao dng vé tring
chira 10 mL MRS long duoc bo sung 2% fructose. Pong nhat mau trong 1-2 phdt va thu dich
huyén phu. Pha lodng dich huyén phu véi nuge mubi sinh 1i 0,9%. Hat 200 pL dich huyén
phl Vi cac ndng dd khac nhau duoc cdy trang 1én cac dia Petri chira moi truong thach MRS,
11 & 37°C, 48 gio. Quan sat va chon cac khuan lac dwa vao mau sic, kich thudc va hinh dang,
chuyén vao dia thach MRS méi va u ¢ diéu kién dd néu trén, qua trinh cay duoc 13p lai nhiéu
lin  cho dén  khi d  thuan  vi  khuan  dugc  xac  dinh
(Salman, 2018).

e Sang loc FLAB trén méi trweong dic hiéu: Nham sang loc cac tng vién FLAB, céc
vi khuan phan lap duoc ting sinh trong 5 mL FYP 1ong, u & 37°C, sau 24 gid do ODe1onm dé
kiém tra kha ning sinh truéng. Céc chung vi khuan phét trién tét trong méi truong FYP tiép
tuc duoc tang sinh trong ca hai méi truong FYP long va GYP long va so sanh kha nang sinh
truong bang phuong phap do ODe1onm Sau 18, 24, 30 gio.

Kiém tra hinh thai khuan lac dic trung, kich thudc, mau sic va quan st vi thé dudi
kinh hién vi quang hoc & &6 phong dai 40x va 100x. Kiém tra sinh héa vi khuan FLAB bing
cac thi nghiém sinh héa: nhuém Gram va thir nghiém Catalase (Kandler, 1986).

2.3. Sang lgc va tuyén chen céc chiing vi khudn FLAB c6 khd ning khdng vi khudn gay
bénh cho ong mat

Céc ung vién FLAB dugc tang sinh trong méi truong FYP long ¢ 30°C trong 24 gio.
Cac chung vi khuan gay bénh cho ong mat gdm M. pluton, P. larvae va P. alvei, dugc nudi
cdy trong 5 mL méi truong NB & nhiét d6 37°C trong 24 gid. Sau d6 hat 200 pL dich khuan
chi thi duoc cdy trang 1én cac dia Petri chira méi truong NA, véi mat do 108 CFU/mL, 6n
dinh trong 30 phut va duc 5 giéng, giéng dbi chung am chi chira méi trudng FYP, duong
kinh giéng 5 mm. Hat 100 pL dich vi khuan FLAB dugc cho vao céc giéng, u & diéu kién vi
hiéu khi, nhiét do 37°C trong 24-48 gid. Sau thoi gian 1, do duong kinh vong khéng khuén
(PKVKK) dugc tinh theo céng thac (1):

H=D-d (1)

V6i H 1a dudng kinh vong khang khuan (mm), D 1a dudng kinh vong vé khuan (mm),
d 1a duong kinh giéng (mm).

Hoat dugc tinh theo phuong phap Moore va cong su (2013) (Moore, 2013). Thi nghiém
duoc lap lai ba lan.

2.4. Khdo séat cac hogt tinh probiotic khac
2.4.1. Khdo sét khd nang chiu pH thdp

Céc chung vi khuan tuyén chon dugc ting sinh trong méi trudng MRS long ¢ 37°C

trong 48 gio. Thu lay sinh khéi vi khuan biang céch i tam 4000 vong/phdt trong 10 pht.
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Rua sinh khéi thu duoc voi 1,5 mL nudc cat vo tring va chuyén dich huyén pho vi
khuan vao ng nghiém chira méi truong MRS da chinh pH 3 va pH 4. Kha nang chiu pH
thap duoc khao sét bang cach xac dinh mat do té bao ¢ 0 va 3 gio ¢ diéu kién pH khao sét,
kiém tra mat do té bao bang phuong phap dinh lugng gian tiép (Hoben, 1982).

2.4.2. Khao séat kha nang tir bam dinh

Thi nghiém duoc tién hanh theo phuong phap cua Kos va cong su (2003). Vi khuan
duogc tang sinh trong 30 mL méi truong MRS long, li tdm 4000 vong/phut trong 15 phat va
thu sinh khéi. Sinh khéi té bao vi khuan duoc rira 2 1an bang dém PBS pH 7,2 v tring, sau
do6 duoc tai huyén phu trong 4 mL d¢ém PBS (ODeoonm=1) (OD ban dau). Bé yén huyén phu
& 37°C trong 5 gio. o OD dich trén bé mat. Cac té bao vi khuan tu két dinh lai véi nhau s&
tao nén nhiing hat co kich thudéc 16n hon va lang xudng trong dung dich. Do d6 theo thoi
gian mat do té bao & bé mat dich vi khuan s& giam di. Muc giam caa OD phan anh ti 18 vi
khuan d3 két dinh. Kha nang tu két dinh 12 phan tram d6 giam ODeoonm dich bé mat caa mau
da dé yén 5 gid so vai ban dau duogc tinh bang cong thac (2):

(1- ;‘—:) x 100 )

Véi Ao 12 ODgoonm tai thoi diém 0 gid; At 12 ODeoonm tai thoi diém 1 dén 5 gio (Kos,
2003).

2.4.3. Khao sat do nhay cam khang sinh

Do nhay cam khang sinh cua chung vi khuan tuyén chon duoc danh gia bang phuong
phap khuéch tan dia c6 hiéu chinh (Salman, 2018). Tién hanh trai 200 pL dich vi khuan da
tang sinh trong moi trudng MRS long (4 & 37°C trong 24 gio) 1én dia Petri. Khang sinh st
dung gém: Streptomycin nong d 10 pg/mL va kanamycin 30 pg/mL. Pia khang sinh, duong
kinh dia 5mm, dugc dat 1én mat thach va u ¢ 37°C trong 24 gio. Sau thoi gian u, do kich
thugc vong vd khuan va so sanh véi cac gid tri tiéu chuan vé mic do nhay cam véi khang
sinh.

Tinh nhay cam véi khang sinh dugc danh gia theo huéng dan cua CLSI (Clinical and
Laboratory Standards Institute, 2014). PKVKK (mm) twong trng s€ dugc xac dinh la: khang:
R (Resistant) < 14 mm, nhay cam vira: 14 mm < S+ (Susceptible) < 19 mm, nhay cam manh:
S++>20 mm (Sharma, 2015).

2.4.4. Khao sat anh huong cua nhiét do

Chung vi khuan khao sat dugc nudi trén méi truong MRS long & 37°C trong 24 gio.
100 pL dich tang sinh dugc cap vao dng nghiém chira 5 mL moéi trudng MRS long. U céc
dng nghiém lan luot & nhiét 46 40°C, 45°C, 50°C, 55°C va 60°C. Sau 24 gio nudi céy, do
mat d6 quang hoc cua dich nudi vi khuan & ODg1onm dé kiém tra kha ning chiu nhiét cua
chung vi khuan khao sat.
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e Pinh danh vi khudn
Chon céc vi khuan c6 cac hoat tinh probiotic cao dinh danh bang phuong phap giai
trinh tu gen 16sRNA tai Cong ty Nam Khoa.
o Xirli théng ké
Do lap lai cua céc thi nghiém thir hoat tinh duoc xir I bang phan mém Excel va SPSS
version 22.0.
3. Két qua va thao luan
3.1. Phan Igp va sang lgc vi khudn FLAB tir hé tieu hda ong mat
Tir 6 mau ong mat ban dau, sau qua trinh phan lap trén méi trudng MRS va sang loc
trén moi trudng FYP thu dugc 9 chung FLAB dugc ki hiéu tir M1 d&én M9. Tiép tuc sang loc
chon ching FLAB uu thé trén 2 méi truong dac hiéu FYP va GYP, két qua thu duoc 4 chung
M4, M5, M6 va M8 v¢i cac dic diém hinh thai dugc thé hién trong Bang 1.
Bdng 1. Pdc diém hinh thai cac vi khudn FLAB phan ldp tir hé tiéu hda ong mat
Hinh thai khuan lac

Ki , J Hinh dang
STT higu Hinhdang Mau sic Kich thugc Bé mat té bao
i (mm)
. . Phang, Que ngin,
1 M4 Tron Tringduc 1-2 khong nhan don hodic doi
2 M5  Tron  Tringduc  05-15 Phang, Que ngén, chiim
ang du o7 khang nhan gan,
. L Béng, 15i, ..
3 M6 Tron Trang stia 1-3 khong nhan Que dai, don
4 M8  Tron  Tringduc  05-15 Bong, 1of, ~ Que dai, don, 4o,
khdng nhéan chuoi dai

M4 | 5 SN T | M e :
Hinh 1. Hinh thai khudn lac cé&c vi khudn FLAB tuyén chon trén méi trirong MRS

M5 & " p M6 M8
Hinh 2. Hinh anh vi thé c4c vi khudn FLAB tuyén chon
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3.2. Sang lec va tuyén chen céc ching vi khudn FLAB c6 kha ning khéng vi khudn gay
bénh cho ong mat

Tién hanh kiém tra kha nang khang vi khuan gay bénh théi 4u tring cua 4 chung FLAB
la M4, M5, M6 va M8. Sau 24 gid 1, két qua thu duoc 4 chung vi khuan FLAB déu c6 kha
ning khang ca 3 chung gay bénh théi au trung ¢ ong. Trong do, cac chung M4, M5 va M8
¢6 hoat tinh khang khuan manh (9 mm < PKVKK < 20 mm) véi ca 3 ching vi khuan gay
bénh (Bang 2).

Két qua cua dé tai twong tu két qua cua Forrgren (2010) ching minh rang nhém vi
khuan LAB, gom ca vi khuan L. kunkeei phan 1ap tir hé tiéu hda ong mat c6 kha ning khang
khuan manh véi P. larvae (Forsgren, 2010). Nghién ciru cua D. Arredondo (2017), 57/65
ching phan lap cé kha nang khang véi P. larvae, trong d6 ¢6 7 chung FLAB véi L. kunkeei
c6 PKVKK tir 8+1 dén 20+8mm (Arrendondo, 2018). Thi nghiém cua Ugras (2017), phan
lap duoc chung L. kunkeei HD1 c6 kha nang khang manh vai M. pluton véi PKVKK 17 mm
(Ugras, 2017). Cac ching dé tai da phan 1ap dugc cd kha ning khang manh nhu cac ching
cua cac nghién ctiru phan lap dugc trude do.

Bdang 2. Purong kinh viing khang khudn cuia cac vi khudn phan Idp déi khang
véi vi khudn gay bénh théi du triing ¢ ong mat

STT Chiing vi Puong kinh viing khang khuan H=D-d (mm)
khuan M. pluton P. larvae P. alvei
1 M4 14,33 £ 0,58 9,33+£0,58 9,33 +0,58
2 M5 14,33 + 0,58 9,67 + 0,58 9,33+0,58
3 M6 14,00 £ 1,00 8,67 + 0,58 9,00 £ 1,00
4 M8 15,33+ 0,58 9,33+£0,58 10,00 £ 1,00

Ghi cha: Két qua 1 gia tri trung binh cia 3 lan lgp lgi

Hinh 3. Két qua dai khang cua ching M8
voi M. pluton (Hinh a), P. larvae (Hinh b) va P. alvei (Hinh c)
3.3. Khdo sat cac hoat tinh probiotic khac

Kha ning ton tai va bam dinh vao biéu mé cua FLAB trong hé tiéu héa ong mat 1a diéu
kién quan trong dé cac chung tang sinh trong dudng tiéu hoa, chdng lai su loai bo ngay lap
tire do tac dong caa nhu dong rudt va canh tranh vé vi tri bam, nguon thirc an trong hé vi
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sinh dudng rudt véi cac vi sinh vat co hai, kich thich hé mién dich va khang khuan chéng lai
vi khuan gay bénh (Kos, 2003).
3.3.1. Khdo sét kha nang chiu pH thap

Ca 4 chung FLAB M4, M5, M6, M8 duoc theo ddi kha ning chiu pH tir 0 gio d¢én 3
gio. Két qua duoc trinh bay ¢ Hinh 4 cho thay cac ching nay c6 kha ning ton tai va sinh
truong trong mdi truong pH 3 va 4. Bac biét, chung M5 va M8 ¢d kha ning sinh truéng tot
& pH 3 (tang lan luot 12 1,09 va 1,13 log CFU/mL sau 3 gio khao sét) trong khi & pH 4,
chung M6 va M8 c¢6 sy sinh trudong dang ké hon (tdng lan luot 1a 2,98 va 2,17 logCFU/mL
sau 3 gio khao sat) cac chung con lai.

Cac chung vi khuan phan 1ap tir hé tiéu hda ong mat ¢ kha nang ton tai va sinh trudng
& diéu kién pH 3 va 4, két qua nay phi hop vai nghién cau cua Serp Ugras (2017), chang L.
kunkeei HD1 phan lap tir hé tiéu hoa ong mat cd kha ning phat trién tét trong méi truong
pH 3 (Ugras, 2017), hay nghién cau caa D. Arredondo (2017), tat ca cac chung phan lap tur
hé tiéu hda ong mat déu cho thay kha ning ton tai & pH 5 va 7, nhung chi 27/65 chung ton
tai trong méi trudng pH 3 voi kha nang mat do té bao con lai sau 4 gio 1 tir 23-100% so Vi
mat do ban dau (Arrendondo, 2018).

Két qua khao sét cho thay ca 4 ching déu c6 xu hudng phét trién trong méi truong pH
thap cua diéu ong mat. Dac biét 1a chung M5, M8 cd kha ning ton tai va phét trién tét hon
cac chang con lai.

pH 3 pH 4
10 10
- -l
E E
> 6 )
L L 5
o 4 O
~ 0 T o
M4 M5 M6 M8 M4 M5 M6 M8
Chung vi khuan Chung vi khuan
m( gio 3 gio () gio 3 gio

Hinh 4. bé th; biéu dién su thay déi mdt dé vi khuan & diéu kién pH 3 va pH 4
3.3.2.Khdo sat kha nang tw bdm dinh

Kha ning tu bam dinh 1a tiéu chi dé dénh gia tiém ning probiotic do lién quan dén kha
ning bam dinh vao biéu mé cua hé tiéu hoa, thé hién kha ning séng sot, hoat dong 6n dinh,
kha ning canh tranh va kha niang d6i khang véi vi sinh vat khac trong duong rudt. Cac vi
khuan cing dong c6 thé lién két duoc véi nhau, gitp ting cudng suc séng va su phat trién
theo kiéu méi quan hé hd trg cuing loai tao hang rao sinh hoc bao vé hé tiéu hoa (Kos, 2003).
Cac nghién ctru di trude da bao cdo vé céc protein, glycoprotein, trachoic va lipoteichoic
acid trén bé mat té bao cac vi khuan Lactobacillus ¢ vai trd quan trong trong ban chat ky
nuéc bé mat va kha nang tu bam dinh cua chung vi khuan (Tou, 2013). Két qua cho thay kha
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nang tu két dinh caa 4 chung khao sat kha cao. Bac biét 1a chung M8 va M4 dat lan luot 1a
48,99% va 59,71% (Bang 3).

Két qua nay twong tu voi két qua caa mot sé nghién ciru vé kha ning tu bam dinh caa
cac chung Lactobacillus di dugc céng bd nhu Lactobacillus acidophilus M92 1én dén 70%
& nhiét do phong theo nghién ctru cua Kos va cong su (nam 2003) (Kos, 2003). Kha nang tu
bam dinh cua 20 chung vi khuan thudc céi loai L. plantarum, L. casei, L. rhamnosus trong
nghién ciru cta Yanfeng Tou (nam 2013) dat tir 24,16-41,39% sau 5 gio u & 37°C (Tou,
2013).

Bdang 3. Khd nang bam dinh cua c&c vi khuan tuyén chon

STT Chiing vi khuan Kha niing bam dinh (%)
1 M4 59,71
2 M5 29,05
3 M6 35,63
4 M8 48,99

Tir cac cong b twong tu vé vi khuan Lactobacillus, két qua kha ning tw bam dinh cua
céc chang vi khuan khao sat trong dé tai nay tuong ddi cao va dac biét 1a 2 chung M4 va
MS8.
3.3.3.Khao sat dg nhay cam khé&ng sinh

Nhiéu vi khuan Lactobacillus c6 kha ning khang khang sinh véi co ché khang noi tai
nhu céc kiéu hinh phé bién khang trimethoprim, vancomycin va kanamycin. Co ché ndi tai
hitu ich dé phuc hdi hé vi sinh vat duong rudt sau khi diéu tri bang khang sinh. Tuy nhién,
co ché khang noi tai thuong khdng phd bién, trong khi dé khang do thu nhan céc yéu té di
truyén di dong phé bién hon. Khi khang khang sinh do gene khang nam trén céc yéu té di
truyén di dong (nhu plasmid hoc transposon) thi dic tinh nay mang nguy hiém do né cé thé
truyén cho céc chang vi khuan gay bénh. Cac nghién ctu di trude di khiang dinh kha ning
va ban chat khang khang sinh cua cac ching vi khuan probiotic 1a rat khac nhau, ngay ca
trong cung mot loai va can co cac nghién ctru dé dam bao cac chung khang khéang sinh la an
toan khi str dung (Jaimee, 2015).

Ca 4 chung vi khuan M4, M5, M6, M8 déu khong nhay cam véi 2 loai khang sinh sir dung
phé bién trong diéu tri bénh & ong mat. Két qua nay phu hop véi nghién ciu cua G. Jaimee va
cong su (2015) vé viéc cac loai Lactobacillus ¢6 ban chit dé khang vai aminoglycoside
(gentamycin, kanamycin, streptomycin va neomycin) do chat van chuyén bi suy giam hoic bat
hoat béi 3 loai enzyme bién d6i aminoglycoside (AMES) gdm N-acetyltransferases (AACs), O-
phosphotransferases (APHSs), va O-nucleotidyltransferases (ANTS) lam cho khang sinh khéng
gan dugc vao tiéu phan 30S cua ribosome (Jaimee, 2015).

2300



Tap chi Khoa hoc Trwong BPHSP TPHCM Cao Thanh Nhe va tgk

Bdang 4. Két qud dé nhay cam khang sinh cia cac chuing vi khuan tuyén chon

STT Chiing vi khuin Streptomycin (10 Kanamycin (30
Mg/mL) Mg/mL)
1 M4 R R
2 M5 R R
3 M6 R R
4 M8 R R

Ghi chu: R: khang; S: nhay cam

Hinh 5. Thi nghiém khang khang sinh cua chiing M4
vai 2 logi khang sinh streptomycin (Hinh a) va kanamycin (Hinh b)

Nhu vy, trong qua trinh diéu tri bénh cho ong mat, giai phap truéc mat co thé dat ra
1a phéi hop st dung céc chung vi khuan nay va céc chat khang sinh vei lidu luong va tiéu
chuan cho phép, do cac khang sinh nay khong c6 kha ning tiéu diét va lam mét di hoat tinh
cua cac chung vi sinh vat hiru ich d tuyén chon bén trong co thé ong mat.
3.3.4.Khao sat dnh hwong cua nhiét do

V6i dinh hudng 1am tién dé tao ché pham bang qué trinh siy phun, vi khuan probiotic
sir dung phai chiu dugc nhiét do caa qué trinh san xuat. Thong thuong, nhiét dé dau ra caa
qué trinh sdy phun céc vi khuan Lactobacillus & cac nghién ciru da cong bd tir 45°C tro 1én
(Huang, 2017). Dé tai tién hanh khao séat su phat trién caa cac vi khuan tuyén chon & cac
nhiét d¢ khéc nhau tir 40°C dén 60°C.
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Hinh 6. P th; biéu dién gia tri ODeionm CAC chuing Vi khudn ting sinh
o cac nhiét do khao sat (mai truong MRS long, sau 24 gio)

Mat d6 té bao cua céc chung khao sat co xu huéng giam khi nhiét do tang dan. Cac
chung vi khuan déu phat trién & nhiét do 40°C va 45°C, & céc nhiét 6 cao hon, mat do vi
khuan bat dau giam. Cac chung M5, M6 va M8 c6 thé phat trién trong khoang nhiét do tur
40°C dén 60°C. Trong khi chiung M4 khong c6 dau hiéu phét trién khi u & nhiét 46 60°C. Két
qua thu dugc & dé tai phd hop véi cac cong bd vé kha ning chiu nhiét d6 cua céc loai FLAB.
O céc loai FLAB, khoang nhiét do trung binh tir 20-40°C, t6i da 1a 50°C, mot s6 it c6 thé
phat trién ¢ 55°C (Endo & Dicks, 2014).

Nhu vay, cac chung M5, M6, M8 c6 kha ning chiu nhiét dé dén 60°C trong dinh huéng
tao ché pham probiotic bang phuong phép siy phun.
3.3.5.Pinh danh vi khudn

Tur két qua caa céc thi nghiém trén, 4 chung M4, M5, M6 va M8 mang nhiéu tiém ning
dé tao ché pham probiotic diéu tri bénh thdi 4u tring cho ong thay thé va phdi hop str dung
khang sinh. Vi vay, dé tai tién hanh dinh danh 4 ching vi khuan nay bang ki thuat giai trinh
tu 16S rRNA.

Két qua giai trinh tu gene 16S rRNA cua 4 chung tuyén chon dugc giai trinh tu truc
tiép va so sanh trinh tu voi ngan hang dir liéu NCBI. Két qua cho thdy 4 chung M4, M5, M6
va M8 c6 do twong dong khac nhau lan luot 1a 99,24%, 99,43%, 99,44% va 99,43% Voi
chung Lactobacillus kunkeei. Vi cac chung duoc phan 1ap tir cac mau ong khac nhau va do
tuong déng vé trinh tu 16S rRNA ciing ¢6 su khac nhau nén c6 thé noi L. kunkeei 1a ching
loi khuan chiém wu thé trong hé tiéu hda ong mat.

Két qua nay tuong ddng vai cac nghién ciru di trude vé chung vi khuan chiém wu thé
trong hé vi sinh dudng rudt va mang cac dic tinh dé tré thanh probiotic tiém ning cho ong
mat nhu nghién ciru cua Endo va cong su (2009-2014) véi két qua trong hé tiéu hda caa ong
mat da s6 1a cac dong vi khuan thudc chang Lactobacillus kunkeei va céc chang
Fructobacillus (Endo & Dicks, 2014); nghién ctru cua D. Arredondo va cong su (2017) ciing
tién hanh phan Iap vi khuan tir hé tiéu hda ong mat trén mai truong MRS, céc phan tich hoa
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If va dinh danh, thu duoc ca 4 déu thudc chang L. kunkeei, véi cac dac tinh probiotic bd sung
nhau, véi cac hoat tinh probiotic cao (Arrendondo, 2018).
Bdng 5 Két qua dinh danh céc chuing vi khudn tuyén chon bang ki thugt gidi trinh tir 165 rRNA

STT Chiing vi khuan Mike twong dong véi Lactobacillus kunkeei (%)
1 M4 99,24
2 M5 99,43
3 M6 99,44
4 M8 99,43

Nhu véy, dé tai da tuyén chon duoc 4 chung FLAB L. kunkeei mang cac hoat tinh probiotic
tiém ning tao ché pham probiotic cho ong mat va tir két qua caa thi nghiém kiém tra hoat tinh
probiotic cho thiy chung L. kunkeei M8 1a ching c6 wu thé hon cac chung con lai.

4.  Két luan va kién nghi

Nghién ciu nay tuyén chon duoc 4 chung thudc loai L. kunkeei, gép phan xay dung
b6 suu tdp FLAB, day 1a chung vi khuan wu thé trong hé vi sinh vat duong rudt cia ong mat.
Véi cac dic diém probiotic wu thé va kha nang khang manh vi khuan gay bénh thi au tring
trén ong cua bo chung, dac biét l1a chung L. kunkeei M8, 1am dinh hudng cho cac nghién cuu
ma& rong in vivo 1am tién dé tao ché pham diéu tri cac bénh théi au trung ¢ ong mat, huéng
t6i thay thé va phdi hop str dung khang sinh trong tuwong lai.

Nghién ctu kién nghi thuc hién kiém tra gene khang khang sinh cua chang L. kunkeei
M8 nham dam bao tinh an toan cua chang giéng trude khi sir dung tao ché pham probiotic
cho ong mat.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

This study aims to isolate, name, and choose Fructophilic lactic acid bacteria (FLAB) from
the gastrointestinal tracts of honeybees and also to determine their antibacterial activity against
foulbrood disease bacteria in honey bees. The FLABs are oriented to create probiotic products that
are alternated or coordinated with the current antibiotic treatment in bees. Four strains were
selected with high antibacterial activity against Melissococcus pluton, Paenibacillus larvae, and
Paenibacillus alvei with inhibitory zones of 8,67+0,58 mm to 15,33+0,58 mm. All the four strains
had potential probiotic properties as auto-aggregation and acid intolerance. Besides, all strains
showed resistance to streptomycin and kanamycin in the treatment of bee diseases so that they can
be alternated or coordinated with antibiotic within the permitted limits, without affecting the
beneficial microbiota. The bacteria were able to survive at 600C involving several stresses of spray-
drying conditions. All strains were identified as Lactobacillus kunkeei by sequencing of the 16S rRNA
gene with from 99.24% to 99.44% identity score. The L. kunkeei M8 strain possesses the best
probiotic potential amongst the four strains. Therefore, it may be used as a candidate in the
applications of probiotic additives for honey bees.

Keywords: Foulbrood disease; Fructophilic lactic acid bacteria; Lactic acid bacteria;
Lactobacillus kunkee
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