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Tém tit: Bénh théi muc qua do vi khuan Xanthomonas sp. 1a mot trong nhirng bénh quan
trong clia trai cdy co mui va can duge xtr Iy kiém dich trudc khi xuat khau. Nghién ctru phan lap
vi khuan Xanthomonas sp. tir qua budi nhlem bénh va khao sat anh huong cia chiéu xa tia
gamma va chum tia dién tir 1én kha ning sdng sot cling nhu gia tri D di duoc thuc hién. Dung
dich chira vi khuén néng do 10’ CFU/ml duoc chiéu xa véi dai liéu tir 100 dén 400 Gy. Két qua
cho thiy vi khuan Xanthomonas sp. chét hoan toan & lidu 400 Gy. Gia tri Dyo dugc tim thiy &
liéu 61 Gy va 63 Gy khi chiéu xa lan luot tia gamma va chim tia dién tir. Két qua nghién ctru
cling chi ra rang chiéu xa ¢ dai lidu kiém dich c6 thé kiém soat hoan toan vi khuan Xanthomonas
sp. ma khong can thém bat ky bién phap két hop nao.

Tir khéa: budi, bénh thoi muc qua, bénh loét, chiéu xa, vi khudn
1. MO PAU

Ciing gidng nhu cac san pham ndng nghiép khac, qua c6 mii trong qua trinh tréng va thu
hoach thuong dé& nhiém cac loai siu bénh nhu sdu duc trai, rudi duc trai, rép sap, vi khuan va
nam gy bénh,... Cac bién phap kiém dich nghiém ngat nham ngin chan sy lay lan dich bénh tur
vung nay sang vung khac hodc tir nudc nay sang nudc khac duge cac nude cd nén ndng nghiép
phat trién rat coi trong. Hién nay, c6 nhiéu bién phap kiém dich dang dugc thyc hién trén trai cdy
nhu nhing nudc nong (hot water dip), xong hoi noéng (water vapor heating), gilt lanh (cold
storage) hodc chiéu xa (irradiation). Trong d6, chiéu xa dang duoc xem 1a phuwong phép hiéu qua,
an toan va nhanh nhat trong xir 1y kiém dich hang hoa thuong mai [1]. Nhiéu nudc phat trién nhu
My, Uc, New Zealand ... da ap dung chiéu xa nhu mot bién phéap kiém dich bat budc ddi véi
cong tac xuat nhap khau trai cdy tuoi. Cac vin ban, quy pham hudng dan chung vé chiéu xa kiém
dich va bao quan mot s6 loai rau qua tuoi da duoc cac chuyén gia cia Co quan Ning luong
Nguyén tr Qudc té (IAEA) bién soan va dung lam tai liéu chuan cho cac nudc trén thé gidi tham
khao.Bénh thdi muc qua (loét qua) co mui gy ra boi vi khuan Xanthomonas sp. 1a mot trong
nhimg bénh do vi khuin dang ngai nhit cia qua c6 muai [2]. Di tuong vi khuan nay duoc céc
nude nhu My, Lién minh chau Au va Uc kiém soat chit ché va liét ké vao ddi tuong kiém dich
thue vat nghiém ngat nhim ngin chin sy 1y lan cta n6 [3]. O nudc ta, bénh nay hau nhu ‘pha hai
o tat ca cac ving trong budi, cam, quyt, gay thiét hai dang ké, 1am anh hudng t6i nguon hang
xuat khau va tiéu dung trong nudc.

Tuy nhién cac nghién ctru vé vi khuan Xanthomonas sp. hau hét chi dung lai ¢ bién phap
gitp dinh danh loai. Rt it cong trinh nghién ciru kiém dich vi khuan Xanthomonas sp. dugc
cong bd. Tac gia Song va cs, 2015 di str dung chiéu xa tia X dai lidu tir 50 dén 400 Gy dé xu ly
vi khuan Xanthomonas sp. nhiém trén qua cam. Theo d6, liéu giy chét cho vi khuan
Xanthomonas sp. 1a 400 Gy. Gia tri Dy thu dugc cho loai vi khuan nay 1a 69 Gy. Nhom tac gia
két luan chiéu xa tia X ¢ dai liéu thap co thé tc ché vi khuan Xanthomonas sp. ma khong cén
biét phap ket hop [2]. Tuy nhién, chua c6 cong trinh nao cong bd vé anh huong cua chiéu xa tia
gamma ngudn Cobalt-60 hodc chiéu xa chum tia dién tir 1én kha ning sdng sot ciia vi khuan
Xanthomonas sp. & trong nude ciing nhu trén thé gidi.
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Trong nghién ciru nay, anh huong cua chiéu xa chum tia dién tir va tia gamma dén kha
nang song sot cling nhu gia tri Dy do1 voi vi khuan Xanthomonas sp. da dugc nghién cuu.
2. NOI DUNG
2.1.  Doi twong va phwong phap
#  Tién hanh thu thdp miu bénh thdi muc qua (bénh loét) trén qua va l4 budi da xanh tai
huyén Vinh Cuu, tinh Pong Nai. Cac mau bénh co tr@éu’chl'mg dién hinh dugc thu thap tai
vuon, trir trong thung mat, mang vé phong thi nghiém dé tién hanh phan lap.

Hinh 1: Vét bénh dic trung trén 14 va trai buodi

<> Phén lap, nudi cdy trén 2 moi trudng PGA (Potato Glucose Agar) va YDC (Yeast Extract
Dextrose Calcium Carbonate), xac dinh Gram 4m hay dwong céc dong vi khuan gdy bénh loét
trén qua budi da xanh.

Qua trinh phén 1ap, dinh danh vi khuan Xanthomonas sp. duoc thuc hién theo phuong phap
cua Schaad va cs (2001) [4]:

Trai bi bénh > Cit nho thanh méu\% khur trung bé mit (nudc cét vo trung 1 phut, tiép tuc
véi con 70% trong 15 gidy roi rua lai bang nudce cat vo trung) = dé khé mau - cay 1én moi
truong PGA (28 °C/1-3 ngay) > nudi cdy thudn khiét dong vi khuidn >Nhuém Gram - Phat
hién khuan lac vang trén YDC ¢ 28 °C > Xac Qinh su tang kich thudc cua Xanthomonas trén
YDC ¢ 33°C - Kiém tra sy nhay nhét cua khuan lac trén YDC - Thuay phéan tinh bot 2> ket
luan.

0,

> Chung bénh nhan tao:

Tao chung bénh nhén tao trong phong thi nghiém, dung qua buoi da xanh khéng bi bénh
dugce rira sach dudi voi nude chay, khir trung bé mit va khi qua rdo nuge tién hanh cdy chung
bénh. Te bao vi khuan dugc nudi cay trén moi truong PGA, sau 24 gio tién hanh pha lodng voi
nude cat vo trung dé dat nong do 10’CFU/ml. Sau d6 st dung kim nhon vo6 trung tao vét thuong
trén trai va dung pipet hut dich khudn nhé 1én vét thwong. Giir trai trong hop nhya va quan sat
triéu chirng bénh theo thoi gian.
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< Xac dinh mitc d6 nhiém vi khuan Xanthomonas sp. trén qua budi da xanh

Budi ¢6 mau ma dep duoc mua tai chg Pau mbi Thu Puc. Tién hanh 14y phan vo qua,
ddng nhat mau va nudi ciy trén moi truong dic hiéu SSM (Semi-selective) dé phat hién vi khuan
Xanthomonas sp. theo phuong phap cua Dezordi va cs., 2009 [5].

o Xac dinh lieu Dy cho vi khuan Xanthomonas sp. trong diéu ki¢n in vitro

Lay 5 ml dung dich khudn 10’CFU/mL cho vao éng nghiém c6 nip vin kin sau d6 xir Iy
chiéu xa gamma tai Vién Nghién clru Hat nhan Da Lat va chum tia dién tir tai Trung tdm Nghién
clru va Trién khai Cong Nghé Birc xa & céc liéu 100, 200, 300, 400 (sudt lidu 1,7 kGy/h) va doi
chimg. Duong biéu dién ti 16 sdng sot cua vi khuin duogc v& dua trén két qua s6 luong khuan
song sot & moi liéu chiéu. bJ§ nhay véi buc xa dugc thé hién & gia tri Dyo. Liéu Dy 14 liéu lam



cho 90% quﬁn thé vi sinh vat bi bat hoat. Gia tri Dyo dugc xac dinh boi tiép tuyén goc cua duong
thang biéu dién so lugng vi khuan song sot [6; 7].

< Xir Iy s6 liéu:
S6 liéu thu thap s& dugc phan tich phuwong sai (ANOVA) bang phan mém théng ké
Statgraphics 15.0 v6i d9 tin cay P = 0,05.
2.2. Két qua

2.2.1. Phan lap, dinh danh vi khuin giy bénh théi muc qua (bénh loét) trén bwéi da xanh

C6 4 chung dugc phan lap tur mau qua va 1a cé triéu ching bénh. Khuan lac cO mau tur
trang sita dén vang khi nudi cdy trén moi truong YDC (bang 1). Phan mg gram cua tat ca cac

ching déu 14 am tinh. Céac khuan déu bat mau hdng, va déu co hinh que khi soi dudi kinh hién vi
(hinh 2).

Trong cac phan tng sinh hoa tit ca cac ching déu cho két qua dwong tinh trong phan g
catalase (tao ra bong béng khi) khi phu vai giot hydroperoxide 3% lén cac khuan can thir
nghiém. Riéng cic ching (2) va (3) cho két qua duong tinh & cac thir nghiém thily phén tinh bot,
san sinh khi va thuy phan gelatin (bang 2).

Bang 1: Dic diém hinh thai khuan lac phan 1ap dugc tir budi da xanh bi bénh trén méi truong
YDC

Hinh Kich thwée Kich thudc
. . s P§16i, ., .. khuin ¢28°C  khuin & 33°C
Chung Sac to dang . Bé mat . .
P 10m sau 01 ngay sau 7 ngay
khuan lac
i (mm) (mm)
1 Tring sita  Hinh tron Loi Nhay 7,6 7,6
2 Vang Hinh tron  Loi Nhay 6,3 10,7
3 Vang Hinhtron  Loi Nhay 6,3 10,7
4 Vang nhat  Hinh tron Loi Nhay 6,3 6,3

Bang 2: Dic diém sinh hoa cia cac ching dugc phan lap tir budi nhidm bénh

2 Chung
Kiém tra I 3 3 4
Nhudém Gram - - - -
KOH + + + +
Thu nghiém catalase + + + +
Thuy phan tinh bot - + + -
San sinh khi - + + -
Thuy phan Gelatin - + + -

(+) Phan irng cho két qua dwong tinh; (-) phan g cho két qud dm tinh




Hinh 2: Nhu¢m Gram céc chung vi khuén duoc phan lap

2.2.2. Xic dinh mc d6 nhiém vi khuin Xanthomonas sp. trén qua buéi da xanh

Tién hanh ldy mAu kiém tra & ba mirc thoi gian khéc nhau. Két qua thu dugc trinh bay ¢
bang 3 cho thay lugng vi khudn nhiém trung binh trén trai la khong khac biét khi 1ay mau vao
cac thang 2; 3 va 4 (bang 3).

Bang 3: Mirc 6 nhidém vi khuan Xanthomonas sp. trén budi da xanh

Mitc d9 nhiém trung binh trén

S 1Ay R S6 qua trai (CFU/cm?)
Ngay lay mau kiém tra
20/02/2019 15 340,58
04/03/2019 15 240,47
14/04/2019 5 240,68

2.2.3. Anh huéng ciia chiéu xa dén kha ning song sét ciia vi khuan Xanthomanas sp.

Mirc d6 nhay cua vi khudn Xanthominas sp. ting khac biét co ¥ nghia voi lidu chiéu xa va
bi bat hoat hoan toan ¢ liéu 400 Gy khi chiéu xa chum tia dién tr va tia gamma (P < 0,05).
Puong cong thé hién mirc d séng sét ciia vi khuan xir Iy chiéu xa duge thé hién & hinh 3. Gia trj
Do khi xir Iy bang tia gamma va chum tia dién tir lan luot 12 61 Gy va 63 Gy. Tuy nhién khong
khac biét thong ké gitra hai hinh thire xtr Iy (P<0,05).
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3 6 y=-0.0164x + 7.2
g8 R2=0.963
E 4 ¢ Gamma
S 3 = EB
[—]
o 21 y=-0.0157x +6.78
S 1 R2=10.9746
0 . =
0 200 400 600
Liéu chiéu (Gy)

Hinh 3: Anh hudng cua chi€u xa chum tia dién tir va tia gamma dén murc do song sot cua vi
khuan Xanthomonas sp.



Déi chimg 100 Gy 200 Gy 300 Gy 400 Gy
Hinh 4: Budi sau khi duogc 1y nhiém chii dong vi khuan sau 6 ngay & nhiét d6 phong

Trai buoi da xanh duoc khur trung bang dung dich sodium hypoclorite 1% trong 2 phit.
Sau d6 rira lai bang nudc may va dé rao truge khi tién hanh ciy gy nhiém té nao vi khuan
Xanthomonas sp. Trai duoc tao vét thwong va cdy 1én 10 pl dung dich ndm 10’CFU/mL. Sau d6
chiéu xa bé mit liéu 100 va 400 Gy. Trai duoc luu trit trong hop nhya véi do 4m 95% va nhiét
d6 26 °C trong 6 ngay. Mdi dbi chimg 1a mau khong xir Iy (khong chiéu xa).

Két qua thu dugc tir hinh 4 cho thiy, trai budi da xanh dugce xu ly chiéu xa ¢ lidu 400 Gy,
triéu ching bénh chua xuat hién sau 6 ngay bao quan. Déi voi mau ddi chung, va cac mau chiéu
Xa lleu 100, 200 va 300 Gy tri¢u chimng bénh da xuét hién dic biét & mau d6i ching va 100 Gy
cac quang vang xuat hién quanh cac vét thuong nhan tao.

2.3. Ban luin

Nhiéu nghién ctru da dugc thuc hién dé phéan 14p dinh danh vi khuéan Xanthomonas sp.
Trong d6 c6 tac gia Rashid va cs, (2014) da tién hanh phén 14p Xanthomonas axonopodis pv.
citri tr cdy c6 mui bi nhiém bénh loét va tién hanh nghién ctru dac diém hinh thai cta vi khuén.
Tac gia két luan rang vi khuan 14 gram 4m, hinh que, c¢6 hinh tron, 16i, mau vang dén mau vang
sang,khuan lac nhay khi nudi cdy trén moi truong YDC [8]. Két qua tuwong tu duoc két luan boi
Yenjerappa (2009), theo d6, vi khuan XanthomonasAxonopodis c6 mau vang, tron, 10i va nhay
nhot trén moi truong YDC [9]. Nhu vay, dwa vao dédc diém hinh thai khuan lac ma cac tac gia da
cong bd nhan thay chung (2), (3), va (4) nghi ngo la Xanthomonas sp. Khi tién hanh u cac ching
o nhiét do 28 OC trong 24 gid sau d6 tiép tuc nudi cay ¢ 33 °C trong 7-10 ngay nhan thiy ching
vi khuan s6 (2) va (3) tang kich thudc so voi trudce tir 6,3 1én 10,7mm. Trong khi ching (1) va (4)
giit nguyén kich thuéc. Theo tic gia Schaad va cs, (2001) cac chung phét trién dugc trén moi
truong YDC & nhiét do 33 OC thi thudc chi Xanthomonas, nguoc lai khong phat trién thudc chi
Xylophilus [4]. Trong cac phan ung sinh hoa, ching (2) va (3) déu cho phan tmg duong tinh
trong d6 c6 phan tng thity phan tinh bot. Theo Schaad va cs (2001), trong sd céc loai X. oryzae,
X. campestris, X. pisi, X. casavae, X. hyacinthi, X. transculens, loai X. oryzae khong c6 kha nang
thuy phan tinh bot. Bén canh do theo Nong Dugc Viét Nam thi loai gy bénh loét trén cay co
mui & Viét Nam 1a X. Campestris. Tuy nhién dé két luan duoc chinh xac dén loai campestris can
1am thém phwong phap dinh danh bang sinh hoc phan tir (PCR). Nhu véy tir két qua cua nghién
ctru ¢6 thé két luan ching (2) va (3) thudc chi Xanthomonas.

Khi ldy mau kiém tra mtrc do nhlem vi khuan Xanthomonas sp. trén vo qua budi vao cac
thang 2, 3 va 4 nhan thay déu co sy xudt hién cua vi khuan trén vo qua. Didu nay gidng véi két
luan cua tac gia Nguyén Minh Tuyén (2016) 1a vi khuan Xanthomonas sp., thuong gay hai quanh
nam dac biét vao mua mua [10]. Tuy nhién tai cac thoi diém lay mau klem tra dang la mua kho
clia mién nam (tir thang 12 den thang 4) nén khong c6 sy chénh 1éch vé lugng nhiém vi khuan
trén vo gitta cac thang ldy mau.

Khi chiéu xa liéu 400 Gy thi vi khudn Xanthomonas sp. Bi bat hoat hoan toan (hinh 3)
trong khi mdt s6 vi khuan nhu Echercherichia coli, Salmonellae, va Campylobacter jejuni bi bat



hoat hoan toan & muc 2,5 kGy [11;12]. Nhu vay vi khuén Xanthomonas sp. c6 muc lidu gay chét
thip hon rat nhiéu so v6i vi khuan E. coli. Nghién ctru nay ciing da chi ra vi khuan Xanthomonas
sp. rat nhay véi brc xa tia gamma va chum tia dién tir. P nhay cam nay ctia Xanthomonas sp.
dbi vai birc xa ion héa rat hiru ich trong xudt khau trai c6 mui, khi can phai loai bé Xanthomonas
sp. dé xuét khau sang cac nuéc khong cé Xanthomonas sp. gy hai thi phuong phap thuc hién
don gian khong can phai két hop thém cac bién phap k¥ thuét khac. Liéu bat hoat 400 Gy ciing 1a
két qua duoc nghién ctru bai Song va cs (2015) [2].

Gia tri Dyo thu duoc tir két qua nghién ctru 12 61 va 63 Gy khi xir Iy bing tia gamma va
chum tia dién tir. Két qua twong ty trong nghién ctru ciia Song va cs (2015) khi sir dung tia X dé
xt 1y vi khuan Xanthomonas citri subsp. Citri gia tri Djo thu dwgc khi 13 69 Gy [2]. Gia tri Dy
cho Xanthomonas sp twong d6i thap hon so véi cac vi sinh vat khac nhu E. coli, Salmonella spp.,
va Yersinia enteratioitica lan luot 1a 360, 610 va 150 Gy [13]. Ngoai ra, trong truong hop céc
chung nam méc nhu A4. flavus, B. cinerea va Curvularia geniculata, gia tri Dy cia ching kha cao
tir 1 dén 2,5 kGy. Su khac biét vé do nhay chiéu xa cua cac vi khuan va ndm c6 thé lado cau tric
hoa hoc va vat 1y hodc kha ning c¢6 thé phuc hdi sau tac dong cua birc xa [14;15].

Khi tién hanh Iay nhim nhan tao ching vi khuan Xanthomonas sp 1én vo budi da xanh
nhan thay triéu ching bénh xuat hién giam dan khi ting liéu chiéu xa va khong xuat hién & liéu
400 Gy. Nhu vay xir 1y chiéu xa lidu 400 Gy gitp loai bé vi khuan Xanthomonas sp. giy bénh
loét trai budi da xanh.

3. KET LUAN
- Vi khuan gy bénh thdi muc qua (bénh loét) trén trai budi da xanh dugc xac dinh 1a vi
khuan Xanthomonas sp.
- Muc d6 nhiém vi khuan Xanthomonas sp. khong khac biét trong ba lan ldy mau vao
thang 2, thang 3 va thang 4 nam 2019.
- Gia tri Dy thu duoc khi xir Iy bang tia gamma va chum tia dién tir 1a 61 va 63 Gy. Liéu
gay chét hoan toan 1a 400 Gy.
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EFFECT OF RADIATION ON CITRUS CANKER PATHOGEN
Xanthomonas sp.
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Abstract: Citrus canker caused by Xanthomonas sp. is one of the most
important bacterial diseases of citrus and it needs to quarantine treatment before
exportation. In this study, Xanthomonas sp. infected on grapefruit was isolated and
the effect of radiation on survival as well as Dy values was carried out.Aqueous
spore suspensions (5ml,~10"CFU/mL) contained in sterile screw-cap test tubes were
exposed to radiation treatment at dose range of 100 to 400 Gy.The result showed that
Xanthomonas sp. was fully dead at 400 Gy, and the D;( value was found at dose of61
Gy and 63 Gy for gamma and electron beam irradiation respectively.The results also
showed that at quarantine dose can completely control Xanthomonas sp. bacteria
without any additional combined treatment.

Keyword: bacteria, citrus canker pathogen, grapefruit, radiation
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