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ABSTRACT

This research aimed to estimate the effects of capital, labor and
random components on cooperative revenue in localities of the
Mekong delta region using the Oaxaca-Blinder decomposition
method. The study used statistical panel data on revenue, number
of employees and capital of cooperatives during the period 2015
- 2022 in 13 different provinces in the Mekong delta. The study
employed Fixed Effects Model (FEM) regression using the
Least Squares Dummy Variable (LSSV) approach and Random
Effects Model (REM) with an Error Correction Model (ECM)
specification to estimate the regression coeflicients based on an
extended Cobb-Douglas production function. Subsequently, the
Oaxaca-Blinder decomposition method was applied to assess
the impact of locational differences within the Mekong delta on
the revenue of cooperatives. This impact was decomposed into
two components: (1) the explained differences between the two
groups attributable to labor and capital, and (2) the unexplained
component or discrimination.

Cited as: Tran, L. D. N., & Le, T. Q. (2025). The effects of capital, labor and random component on
cooperative revenue in the Mekong delta region using the Oaxaca-Blinder decomposition method.
The Journal of Agriculture and Development 24(4), 1-9.
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1. Dt Vin Dé

Su tac dong ctia 2 thanh phan dau vao la von

TOM TAT

Muc tiéu cua nghién ctiu la udc lugng mtic d6 anh hudng ctia von,
lao dong va thanh phan phan biét tac dong dén doanh thu cua
hop tac xa & cac dia phuong khu vic Péng bang séng Ctiu Long
bing phuong phap Oaxaca-Blinder. Nghién ctiu nay st dung di
liéu bang théong ké vé doanh thu, s6 lugng lao dong va ngudn vén
ctia cac Hop tac xa trong thoi gian 2015 - 2022. Nghién ctiu dugc
thuc hién kiém dinh cdc m6 hinh ho6i quy FEM (LSSV_least square
dummy variable), REM (ECM_Error Correction Model) dé udc
lugng cac hé s6 hoi quy theo ham Cobb-Douglas mé rong, sau do
tng dung phuong phép phan ra Oaxaca - Blinder d€ danh gid mtic
d¢ anh hudng gitia cac dia phuong tai khu vic Dong biang séng
Ctiu Long vé doanh thu ctia Hop tac xa do 2 thanh phén tao ra la:
(1) su khac biét gitta 2 nhém c6 thé giai thich dugc ti bién Lao
dong va Von, (2) Thanh phan ngau nhién hay su phén biét.

ban tinh Vinh Long, véi két luan rang khi s6
thanh vién tham gia hop tac xa (HTX) tang lén 1
thi loi nhuén cta HTX tang 1én 1.184 triéu dong

va lao dong dén dau ra c6 st dung ham Cobb
Douglas mé rong dugc nhiéu tac gia nghién
ctiu. Nguyen (2015) nghién ctiu vé tac dong cua
von va lao dong dén gid tri ddu ra ctia cac doanh
nghiép van tai duong thay & Viét Nam, véi két
qua 1a hé s6 co dan theo gia tri dau ra ctia lugng
von 1a 0,404; chi phi lao dong 1a 0,507; con nang
sudt cac yéu t6 tong hop la 2,814. Vo & Nguyen
(2020) vé6i nghién ctiu phén tich hiéu qua hoat
dong ctia cac hgp tac xa nong nghiép trén dia

va von diéu 1é cia HTX khong c6 y nghia thong
ké trong mo hinh. Balistreri & ctv. (2003) nghién
ctiu vé do co gian cua von va lao dong ctia nganh
cong nghiép Hoa ky trong 28 linh vuc, st dung
ham cobb douglass, v6i két ludn rang "Gia tri do
co gian thay thé von-lao dong la mot nam trong
pham vi uéc tinh hién c6 va phu hgp véi cau
truc ctia hau hét cac mo hinh tang trudng” Uche
& ctv. (2021) khéng dinh ring mo6 hinh Cobb-
Douglas cung cap két qua tot hon vé€ mat cac
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ddc tinh kinh té€ va thong ké ctia cac hé s6, do do
dugc khuyén nghi d€ uéce tinh hiéu qua ky thuat
clia cdc trang trai khoai tay Ireland.

Phuong phap phan ra Oaxaca-Blinder dugc
sti dung nhiéu trong cac nghién ctiu vé€ su phan
biét giéi tinh, thu nhap va ving mién,... Trong
nghién ctiu vé tac dong dén thu nhédp cta viéc
x06a bo su phan biét doi xt truc ti€p trong muc
luong t6i thiéu gifta nam va nii tai Uc ké tit khi
Uc ¢6 chinh sich tra luong binh dang cho nam
va Nt ndm 1969 va ndm 1972, véi két qua sy
khdc biét trong tién luong clia nam va ni tai Uc
da giam tu 37% (1973) xudéng con 13% (1989)
(Miller, 1994). Sarker & Hossain (2021) nghién
ctiu vé Su khac biét thu nhép gitia cic nhom lam
viéc, gitia khu vuc cong va tu tai Bangladesh,
nhan vién nam va nhan vién khu vuc cong kiém
dugc trung binh nhiéu hon 35,6 va 71,2% so vé6i
nhéin vién nG va nhéan vién khu vuyc tu nhan”
Nghién ctiu ctia Takahashi (2007) vé cac yéu
t0 quyét dinh su chénh léch thu nhap gitia cac
vung & nong thon Viét Nam, dac biét nhan manh
vao vai tro ctia von con ngudi va dat dai. Trong
nghién ctiu nay tac gia st dung phuong phap
phan ra Oaxaca-Blinder. Véi cac gia thuyét la (1)
“vén con ngudi, la mdt trong nhiing yéu t6 hang
dau giai thich su khac biét vé thu nhép gitia cac
khu vuc”; va (2) “su khac biét vé nguon dat dai
khong tuong quan chat ché véi chénh léch thu
nhép gitia cac vung vi kha nang tiép can dat dai
t6t hon trong mét viing dugc bu diap mot phan
boi 1gi nhuan thip hon”.

Linh vuc kinh t€ hgp tac va hop tac x4, cac
nghién ctiu vé€ moi lién hé gitia dau ra va cac yéu
t6 dau vao nhu von va lao dong dugc chu y. Cac
nghién ctu nay nham dinh lugng, giai thich cac
su tdc dong clia cac yéu té dau dén dau ra nhu
ndng suét, san lugng, hodc doanh thu.

Nghién ctu nay dugc thuc hién trong gisi
han tac dong ctia von va lao dong dén doanh thu
cta hgp tac xa thong qua 2 néi dung: (1) Thuc
hién cac kiém dinh théng ké vé tac dong ctia von
va lao dong dén doanh thu cta hop tac xa theo
md hinh Cobb - Douglas mé& rong d€ do luong
muc do tac dong ctia von va lao dong dén doanh
thu cta hop tac xa tai khu vic Dong bang song
Ctiu Long. (2) Udc lugng dugc muic do khac biét
ctia cac thanh phén tac dong & cac dia phuong
trong khu vuc theo phan ra Oaxaca - Bilnder.

2. Vat Liéu va Phuong Phap

Nghién ctiu st dung bo dii liéu bang thu thap
tit Nién giam thong ké va sach trang vé hop tac xa
(HTX) ndm 2023, két hgp véi thong tin diéu tra
b6 sung tii cac HTX. B dii liéu bao gém thong tin
v€ doanh thu, lao dong va von ctia cac HTX tai 13
tinh thanh thudc Péng bang song Ctiu Long trong
giai doan 2011 - 2022. Dii liéu da dugc lam sach va
chudn héa trudc khi tién hanh phén tich bang mo
hinh hoi quy panel. Viéc lua chon phuong phap nay
gitp kiém sodt cac yéu t6 c6 dinh khong quan sat
dugc va danh gia chinh xac hon tac dong ctia von
va lao dong dén doanh thu ctia HTX. Cac s6 liéu
dugc nhép, ma hod va st dung phan mém Stata 17.

Trong nghién ctiu nay, mé hinh hoi quy FEM
(LSSV_least square dummy variable) va REM
(ECM_Error Correction Model) dugc dung dé uéc
lugng cac hé s6 hoi quy theo ham Cobb - Douglas
md rong, sau do6 ting dung phuong phap phan ra
Oaxaca - Blinder dé danh gia mtc d6 anh hudng
gitia cac dia phuong tai khu vuc Dong bang song
Ctiu Long vé doanh thu ctia HTX do 2 thanh
phén tao ra la (1) su khac biét gitia 2 nhom c6 thé
gidi thich dugc (explained) ti bién lao dong va
von, va (2) thanh phan khong thé giai thich dugc
(unexplained) hay sy phan biét (Discrimmination)
trong cac dia phuong khac nhau.
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Ham Cobb - Douglas mé& rong dugc thé hién
béng biéu thtic sau:

Ln(Rev)=B +p,In(Cap)+ B,In (Lab) (1)
Trong do:

Rev = Doanh thu cua HTX theo dia phuong
trong nam;

Lab = dau vao lao dong ctia cic HTX theo dia
phuong trong nam;

Cap = von dau vao ctia HTX theo dia phuong
trong nam;

B, = tong ndng suit nhan to6, B, va B, 1an lugt
la hé s6 co gian dau ra ctia von va lao dong.

Neumark (1988) dé xudt phén tich 2 thanh
phan trong phuong phap phan ra Oaxaca -
Blinder nhu sau:

Goi B* la hé s6 tham chiéu véi B'<B*<p?
Ta c6 phuong trinh tham chiéu:

@) AY =35, B (X — =1+

]1 J(B]

Gia tri két qua (Y) dugc giai thich bsi K bién
(x1, ....xk) trong mé hinh héi quy tuyén tinh, thi
két qua du doan trung binh cho nhém g (1 va 2)
c6 thé dugc bi€u thi nhu sau:

YE= B5+ LS. Bf % (2)

trong do6 la gia tri trung binh ctia méi yéu té
du bdo va B la hé s6 hoi quy udc tinh.

Do d6, su khac biét trung binh vé két qua gitia
2 nhém (1 va 2) nhu sau:

AY = (B5 — B3) + ZiL1 (B %} — BIXDG)

Su khéc biét trung binh ctia két qua 1a tong cac
hiéu ting ctia cac thanh phan khéc nhau, bao gom
(1) su khac biét trung binh gitta mtic d¢ ctia moi
bién quan sat dugc (xj); (2) cac hiéu ting khac biét
(Bj) ctia cac bién nay trong 2 nhém so sanh, va (3)
su khac biét co ban bao gom hiéu ting ctia cac bién
chua biét khong dugc dua vao mo hinh.

B])+Z] 1 ](B] )

2 ) (5) 1a phan cua sy khac biét nhém dugc giai thich boi su

khéc biét vé miic d) cta cic dic diém quan sat dugc. Diéu nay cing dugc goi la “hiéu ting ho trg

Thanh phin Ec = ]-=1 B; ()_(j — Xj
(nguédn luc)”
Thanh phén Uc= ] 1 Xj (B] B]) + z:1 1%j (BJ

) (6) dé cap dén phan khoang cach

do su khic biét ctia [5<[5* khong phan biét. N6 ciing bao gom su khac biét vé mtic do ctia cac bién

khong quan sat dugc va ca cac hiéu ting phan biét (discrimination).

3. Két Qua va Thao Luin

Dii liéu thong ké mo ta ctia cac bién LnCap,
LnLab, LnRev cta 13 tinh Pong bang séng
Ctiu Long.
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Bang 1. Dii liéu thong ké mo ta cac bién ctia mo hinh

Stt Gia tri Bién
LnCab LnLab LnRev
1 Trung binh 6,920 7,319 6,095
2 Trung vi 6,928 7,299 5,995
3 Gia tri I6n nhat 8,408 8,443 7,730
4 Gia tri nho nhét 5,468 6,188 4,820
5 Do léch chudn 0,717 0,506 0,684
6 Hé s6 bat doi xting 0,032 0,038 0,420
7 Hé s6 nhon 2,229 2,311 2,271
8 Jarque-Bera 2,595 2,085 5,355
9 Probability 0,273 0,353 0,069
10 Tong 7,196 7,612 6,339
11 T6ng binh phuong sai léch 5,301 2,634 4,817
12 S6 quan sat 104 104 104

Dii liéu thong ké trong Bang 1 cho ta thay tri
sO Probability ctia 3 bién LnCab = 0,273; LnLab
= 0,353; LnRev = 0,069 déu cé gid tri nhé hon
0,05, nén dii liéu c6 phan phdi chuén. Udc lugng

mo hinh FEM, REM, kiém dinh Hausman, kiém
dinh Breusch - Pagan, khic phuc hién tugng
phuong sai, sai s6 thay d6i FGLS. Céac gia tri
thong ké nhu sau:

Bang 2. Téng hop cac hé s6 3 mo hinh FEM, REM, FGLS

(1) (2) (3)
InRev InRev InRev
InLab 0,308 0,324° 0,354°
(2,48) (2,88) (5,66)
InCap 0,447° 0,479° 0,532°
(4,78) (5,73) (13,39)
_cons 0,747 0,404 -0,226
(0,83) (0,50) (-0,59)

N 104 104 104

R-sq 0,329

Céc muc y nghia: '"'P < 0,1;*"P < 0,05 *"P < 0.01.

Dii liéu thong ké trong Bang 2 cho thiy co
y nghia vé sy tdc dong ctia yéu t6 von va lao
dong dén doanh thu ctia cac HTX trong cac dia
phuong & dong bang song Ctiu Long, véi miic y
nghia 99%. Véi cac két ludn nhu sau:

Khi lugng von trong HTX tdng 1%, cac yéu
t6 khac khong d6i thi lugng doanh thu ctia HTX

ctia cac dia phuong tang 0,532%. Tuong tu khi
lugng lao dong trong HTX tang 1%, cac yéu to
khac khong dé6i thi lugng doanh thu ctia HTX
ctia cac dia phuong tang 0,354%. Phan ti 1¢ %
tang ctia tiing dia phuong cu thé dugc diéu chinh
bdi hé s6 cta tling dia phuong trong Bang 3.
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Bang 3. Hé s6 udc lugng cho tling dia phuong

Stt bia phuong Hé s6
1 An Giang 0,026
2 Bac Liéu -0,217
3 Bén Tre -0,237
4 Ca Mau -0,480
5 Can Tho 0,294
6 Dbong Thap -0,571
7 Hau Giang -0,292
8 Kién Giang -0,752
9 Long An -0,424
10 Séc Trang 0,144
11 Tién Giang 0,565
12 Tra Vinh -0,472
13 Vinh Long -0,300

Thanh phan giai thich dugc (bién von va lao
dong) vo6i thanh phan khong giai thich dugc
theo phén rd Oaxaca - Blinder, phan tich 2
thanh phan theo dé xuit cia Neumark (1988),
cac tac gia Jann & Zu'rich (2008), Bonnal & ctv.
(2013), Rahimi & Nazari (2021), va Ojo &
Baiyegunhi (2023) st dung phuong phap phan

tich 2 thanh phéan trong cac nghién ctu lién
quan dung phuong phap phén ra Oaxaca -
Blinder. Trong nghién ctiu nay, nhém tham
chiéu cao la dia phuong tinh Tién Giang vé6i hé
s6 = 0,565 trong Bang 3 dugc lya chon d€ so
sanh véi cac dia phuong tinh khac trong khu
vuc Dong bang song Ctiu long.

Bang 4. T6ng hgp cac thanh phan phén ra Oaxaca - Blinder ctia cac dia phuong

Stt  Dia phuong Thanh phan

Khac biét tho (R) Phan biét Giai thich Ti1é % Ti1é %

(Uc) (Ec) Uc/R Ec/R
1 Ca Mau 2,138 0,067 2,071 3,1 96,9
2 Vinh Long 1,807 0,061 1,746 3,4! 96,6
3 Hau Giang 1,700 0,064 1,636 3,8! 96,2
4 Long An 1,562 0,146 1,416 9,3! 90,7
5 Bac Liéu 0,952 0,090 0,862 9,5! 90,5
6 Bén Tre 1,690 0,194 1,496 11,52 88,5
7 Tra Vinh 1,661 0,196 1,465 11,8 88,2
8 Séc Trang 0,858 0,142 0,716 16,62 83,4
9 bong Thap 1,568 0,375 1,193 23,92 76,1
10 Can Tho 0,549 0,199 0,350 36,2° 63,8
11 An Giang 0,411 0,186 0,225 45,3* 54,7
12 Kién Giang 1,413 0,935 0,478 66,2° 33,8

" Uc/R < 10%, * 10% Uc/R <30%, " Uc/R 30%,

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

Diiliéu trong Bang 4 cho thay sy khac biét cia
cac dia phuong trong khu vic Péng bang song
Ctiu Long véi dia phuong d6i sanh 1a tinh Tién
Giang trong khu vuc déu c6 cac yéu t6 giai thich
la tilé Ec/R déu l6n hon 50%, ngoai trii tinh Kién
Giang (33,8%). Diéu nay cho thdy sy tac dong
ctia cac thanh phan giai thich dugc cia mo6 hinh
la von va lao dong (Hiéu ting ho trg hay hiéu ting
nguon luc) cé y nghia thong ké. Cac thanh phan
khong giai thich dugc (hay thanh phan phan biét
Uc) véi ti 1é Uc/R duoc chia thanh 3 nhom:

Nhoém 1: Cé su khac biét so véi dia phuong
dai sanh la tinh Tién Giang gom cac tinh ¢6 ti lé
Uc/R nho hon 10%. Bao gdém cac tinh Ca Mau
(3,1%), Vinh Long (3,4%), Hau Giang (3,8%),
Long An (9,3%) va Bac Liéu (9,5%).

Nhom 2: Cé su khac biét so véi dia phuong
doi sanh 1a tinh Tién Giang gom cac tinh c6 ti
1¢ Uc/R 16n hon 10% va nho hon 30%. Bao gom
cac tinh: Bén Tre (11,5%), Tra Vinh (11,8%), Soc
Trang (16,6%) va Bong Thap (23,9%).

Nhom 3: Cé su khac biét so véi dia phuong
doi sanh 1a tinh Tién Giang gobm céc tinh c6 ti l¢
Uc/R 16n hon 30%. Bao gom cdc tinh Can Tho
(36,2%), An Giang (45,3%), Kién Giang (66,2%).

Cac yéu t6 thanh cong ctia Hgp tac xa do
moi truong phap ly va chinh sach ctia chinh
phu (Sargent, 1982) trong phén tich va so sanh
vé sy phat trién hop tac xa & bay qudc gia bao
gom Vuong quéc Anh, Ireland, Hoa ky, Dan
Mach, Ha Lan, Phap va Y. Cac nghién ctiu tuong
ty dugc thuc hién tai cac HTX 6 mién trung va
dong bac Trung quoc (Huang & ctv,, 2016; Yu &
Nilsson, 2018), HTX tai tinh Phu Yén cta Viét
Nam (Dao & Tran, 2023). Diéu nay tac dong dén
hoat dong ctia HTX va anh huéng dén doanh
thu va tao ra muc d¢ khdac biét trong doanh thu
gitia cac HTX.

Hiéu qua ky thuat (TE) dé cp dén kha nang
dugc san lugng t6i da c6 thé thu dugc tii mot tap
hop dau vao cu thé, véi cong nghé hién cé duge
dé cap trong nghién ctiu cua Yu & Huang (2020),
su khac biét nay tuong dong véi nhan dinh cta
Akridge & Hertel (1992), Soboh & ctv. (2009).

Su khac biét trong Doanh thu ctia HTX gitia cac
dia phuong chiu su tac dong ctia cac bién lién quan
dén dao tao thanh vién cling c6 lién quan dén hiéu
qua va do luong hiéu suét ctia cac hgp tac xa (Huang
& ctv., 2013; Cui & ctv,, 2016; Dao & Tran, 2023).

4. Két Luan va Dé Nghi

Nghién ctiu cho thdy su tac dong ctia von va
lao dong cua HTX & cac dia phuong khu vuc
Dbong bang song Ctiu Long c6 anh hudng dén
doanh thu ctia HTX dua trén nén tang ly thuyét
ctua ham Cobb - Douglas cho cac mtc y nghia:
(1) von tang 1%, cac yéu t6 khac khong déi thi
lugng doanh thu ctia HTX cua cac dia phuong
tang 0,532%; (2) lugng lao dong trong HTX ting
1%, cac yéu to khac khong déi thi lugng doanh
thu ctia HTX ctia cac dia phuong tang 0,354%.

Phan tich phén rd Oaxaca - Blinder gitia
cac dia phuong trong khu vuc d6i sanh véi dia
phuong tinh Tién Giang trong cung khu vuc
ciing cho thdy c6 su khac biét vé ti 1é ting doanh
thu dugc thé hién thanh phan phan biét dugc
gitia cac dia phuong con lai thanh 3 nhém:

- Nhom 1: Sy khac biét khong giai thich dugc
nho hon 10%, gébm cac tinh Ca Mau, Vinh Long,
Hau Giang, Long An va Bac Liéu.

- Nhom 2: Sy khac biét khong giai thich dugc
16n hon 10% va nhé hon 30%, gém cac tinh Bén
Tre, Tra Vinh, S6c Trang va Dong Thap.

- Nhom 3: Sy khac biét khong giai thich dugc
16n hon 30%, gom céc tinh Can Tho, Kién Giang
va An Giang.
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Tuy nhién, d€ c6 thé khing dinh mot cach ro
rang su phéan biét trén, can tién hanh thém cac
nghién ctiu sau rong hon. Cac nghién ctiu nay sé
cung cdp bang chiing thuc nghiém cu thé hon.

L&i Cam Doan

Chung t6i cam doan nghién ctiu ciia nhém
tac gia thuc hién.

Loi Cam On

Bai bdo dugc thuc hién ti thyc tién nghién
ctiu va hoc tap trong chuong trinh nghién ctu
sinh, chuyén nganh Kinh té€ Nong nghiép cta
Trudng Dai Hoc Nong Lam, TP. H6 Chi Minh.
Bai bdo dugc thuc hién bai tac gia va giang vién
huéng dan Thay Lé Quang Thong.
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ABSTRACT

Determining the optimal type and concentration of antibiotics to be
added to the in vitro rooting medium for Vinh Linh black pepper
plants is currently an important issue. This will enhance the breeding
efficiency and meet the quality and quantity demands for seedlings in
the market. The study aimed to determine the effectiveness of three
antibiotics Ampicillin, Cefotaxime and Gentamicin on endophytic
bacteria isolated from black pepper stem nodes and to determine the
appropriate antibiotic concentration to control endophytic bacteria
growing during in vitro cuttings of Vinh Linh black pepper plants. The
study included two experiments: the experiment 1 was to determine
the effectiveness of antibiotics and antibiotic concentrations against
endophytic bacteria isolated from black pepper stem segments and
the experiment 2 was to determine the appropriate antibiotics and
antibiotic concentrations to prevent endophytic bacteria growing
from in vitro black pepper stem segments. Each experiment had 2
factors arranged according to a completely randomized design with
3 repetitions. The results showed that for endophytic bacteria in
the stem nodes of Vinh Linh black pepper after being isolated, the
antibiotic concentration used was 20 mg/L of all 3 tested antibiotics,
which allowed inhibition of colony formation. Meanwhile, the use
of Gentamicin antibiotic at a concentration of 40 mg/L gave the best
disinfection effect. Under this disinfection condition, the highest
survival rate was 89%. The shoot height of Vinh Linh black pepper

was highest, reaching 20 mm.

Cited as: Nguyen, K. C., Bui, T. M., & Nguyen, A. T. (2025). Assessment of the effectiveness of
some antibiotics in limiting the growth of some endogynous bacteria causing infections during in
vitro cutting of black pepper plant (Piper nigrum L.). The Journal of Agriculture and Development
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DPanh gia hiéu qua ciia mgt sd khang sinh trong han ché sy phat trién caa mét s6 vi khuén noi
sinh giy nhiém trong qua trinh giam canh in vitro cay hé tiéu (Piper nigrum L.)
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TOM TAT

Viéc xac dinh loai va néng d6 khang sinh téi uu dé b6 sung vao
moi trudng giam canh in vitro cay ho tiéu Vinh Linh la van dé can
dugc quan tam hién nay, diéu nay sé cho phép nang cao hiéu qua
nhan giéng, dap ting dugc nhu cau chét lugng va s6 lugng céay
giong cho thi truong. Nghién citu nham xac dinh hiéu qua ctia ba
loai khang sinh Ampicillin, Cefotaxime, Gentamicin déi véi cac vi
khuédn ndi sinh phén l4p tit d6t than cay ho tiéu va xac dinh nong
d¢ khang sinh phu hgp dé kiém soat vi khuén noi sinh phat trién
trong qud trinh giam canh in vitro cay ho tiéu Vinh Linh. Nghién
ctiu gom 2 thi nghiém: thi nghiém 1, xdc dinh hiéu qua cua loai
khang sinh va néng d¢ khang sinh d6i véi cac vi khudn ndi sinh
phén 14p tii d6t than cay ho tiéu Vinh Linh; thi nghiém 2, xac dinh
loai khéng sinh va néng d6 khang sinh phu hgp d€ ngan chan vi
khudn ndi sinh phat trién tii mau dét than cay hoé tiéu Vinh Linh
in vitro. Moi thi nghiém c6 2 yéu t6 dugc bé tri theo phuong phéap
hoan toan ngau nhién véi 3 lan ldp lai. Cac két qua da chi ra rang
d6i véi cac vi khudn noi sinh trong dét than ciy ho tiéu Vinh Linh
sau khi dugc phan lap thi nong do khang sinh dugc st dung 1a 20
mg/L ctia ca 3 loai khang sinh tht nghiém déu cho phép tic ché su
hinh thanh ctia khuén lac. Trong khi d6, viéc st dung khang sinh
Gentamicin & néng do 40 mg/L cho hiéu qua khu triing tt nhét.
Trong diéu kién khti triing nay, ty 1é song cao nhat vdéi ty 1¢ 1a 89%.
Chiéu cao chéi cay tiéu Vinh Linh cao nhat dat 20 mm.
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1. Dt Vin DPé

Ho6 tiéu la cay gia vi quan trong & cac nudc
chau A, dugc coi 1a vua céc loai gia vi va c6 nhiéu
gia tri dugc liéu (Do, 2004). Trong dé, ho tiéu
Vinh Linh la loai cay khong nhiing c6 nang suit,
chat lugng tot ma con c6 gia tri kinh té cao tai
Viét Nam. Hinh thtic nhan giéng cay ho tiéu
hién nay chu yéu la bién phap giam canh, day la
ky thuat con nhiéu han ché, kho kiém soat nguén
bénh tli cay me. Trong khi do, gidm canh in vitro
la hinh thtic nhan giéng vo tinh, gitp tao ra cay
sach bénh va c6 thé nhin nhanh & quy m6 cong
nghiép (Nguyen & ctv., 2019).

Dé€ gidm canh in vitro dat hiéu qua, budc
kht tring mau c6 tdm quan trong vi yéu cau
phai loai trti dugc cac nhém vi sinh vat. Trong
cdc nhom ndm va vi khuén, vi khu4dn noi sinh
c6 kha nang xdm nhiém siu trong mo cy va ton
tai lau dai, do d6 thuong khong c6 nhiéu giai
phap; cach xu ly phd bién va hiéu qua la dung
khang sinh d€ ngan chan sy phét trién cta vi
khuén. Mat khac, mau cdy trong ngoai tu nhién
thudng bi nhiém mot s6 vi khudn noi sinh
lam cho viéc khti tring mau khé khan, nhat la
nhiing cdy c6 gia tri kinh té cao nhu cay ho tiéu.
Vi khudn ndi sinh cu tra & bé mat hodc phan
bé bén trong thuc vat, duy tri mdi truong hoa
hoc binh thudng ctia thuc vat, chi c6 quan hé ho
trg, cong sinh véi thuc vét (Strobel, 2004). Tuy
nhién, d6i v6i moi trudng in vitro thi vi khuén
noéi sinh trong thén tiéu can dugc ngan chan
nham cho phép céy ho tiéu sinh trudng tot.

Chinh vi vay, viéc xac dinh loai va nong do
khang sinh t6i uu la hét stic cin thiét, diéu nay sé
cho phép néng cao hiéu qua giam canh in vitro
cay ho tiéu Vinh Linh, dép ting dugc nhu ciu
chat lugng va s lugng cay giong cho thi trudng.

2. Vat Liéu va Phuong Phap Nghién Ciiu
2.1. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién tai Phong thi
nghiém nghién ctiu vi sinh vat va Phong thi
nghiém nuo6i cdy moé thudc Khu thuc nghiém B¢
mon Sinh ly - Sinh héa, Khoa Nong hoc, Truong
bai hoc Nong Lam Thanh phé H6 Chi Minh tu
thang 02/2024 dén thang 8/2024.

2.2. Thiét ké thi nghiém

2.2.1. Thi nghiém 1: Xac dinh hiéu qua cta loai
khéang sinh va nong d¢ khang sinh déi véi
cac vi khudn néi sinh phan lap tu dt than
céay ho tiéu Vinh Linh

Thinghiém 1 ¢6 2 yéu t6: yéu t6 Kla 3 loai khang
sinh gom Ampicillin, Cefotaxime va Gentamicin va
yéu t6 N la 4 ndng do khang sinh gom 5 mg/L, 10
mg/L, 15 mg/L, va 20 mg/L. Thi nghiém bao gom
12 nghiém thtc véi 3 1an 1dp lai, dugc bé tri theo
phuong phap hoan toan ngau nhién. Moéi lan lap lai
ctia mot nghiém thic 1a 5 dia petri.

2.2.2. Thi nghiém 2: Xac dinh loai khang sinh
va néng do khang sinh phu hgp d€ ngan
chén vi khudn ndi sinh phat trién trén mau
dot than cay ho tiéu in vitro

Thi nghiém 2 ¢6 2 yéu té: yéu t6 K la 3 loai
khang sinh géom Ampicillin, Cefotaxime va
Gentamicin va yéu t6 N 1a 3 néng d¢ khang sinh
gém 20 mg/L, 40 mg/L va 60 mg/L. Thi nghiém
bao gdm 9 nghiém thtic véi 3 1an 1dp lai, dugc bd
tri theo phuong phéap hoan toan ngau nhién. Mbi
lan 13p lai ctia mdt nghiém thtc la 3 binh. Mo6i
binh chtia 1 mau.

2.3. Phuong phap thi nghiém

Thi nghiém 1 dugc thuc hién trén dia petri,
chon loai vi khudn noi sinh dugc phén lap tit dot
than ho tiéu Vinh Linh ¢6 mau trang duc da dugc
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phan 1ap trudc do theo mo ta cia Nguyen & ctv.
(2018) dé tién hanh thi nghiém. Néng d6 khang
sinh dugc xac dinh thong qua quy trinh MIC
(Minimum Inhibitory Concentration). Sau do,
moi truong NA dugc pha cé bo sung 3 loai khang

sinh v6i 4 nong d6 da dé cap. Mau vi khudn ndi
sinh dugc cdy vao dia petri c6 moi truong da
chtia khang sinh bang phuong phdp cdy chang.
Céc két qua nong do cta thi nghiém 1 la co s& dé
chon néng do khang sinh cho thi nghiém 2.

Hinh 1. D6t than cay ho tiéu Vinh Linh.

Dai véi thi nghiém 2, dot than cay ho tiéu
(Hinh 1) dugc kht trung biang dung dich
C,H,OH 70% trong 60 giay, sau d6, mau dugc xt
ly v6i dung dich dong sunfat (CuSO,) 1% trong
10 phut va bang dung dich Javen 0,1% trong 20
phut. Tiép theo, mau dugc ngdm trong dung
dich chta 3 loai khang sinh véi 3 nong do nhu
da dé cap trong 30 phut. Cudi cung, mau dugc
rtia lai bang nudc cit hap khu tring 5 14n d€ loai
bd cac hda chat con sét lai (sau moi bude stt dung
héa chit déu rtia lai véi nudce 2 lan). Nudc ria
mau & lan thu 5 dugc cdy vao moi trudng NA
dé kiém tra khong c6 sy hién dién cta vi khuén
ngoai sinh. Mau dot than ho cay tiéu dugc cdy
vao moi trudng MS cé chiia 3 loai khang sinh véi
3 nong do nhu da dé cap.

2.4. Chi tiéu theo doi
2.4.1. Thi nghiém 1

Khuén lac dugc theo doi hang ngay lién tuc
trong 5 ngay bao gom cdc chi tiéu:

S6 khudn lac hinh thanh (s6): dém s6 khudn

lac cé trén dia.

Dbuodng kinh khuén lac (mm): do duong kinh
trung binh cac ctia cac khuén lac sau céy.

2.4.2. Thi nghiém 2

Céc chi tiéu ctia mau d6t than hé tiéu Vinh
Linh dugc theo do6i 6 ngay/lan, trong vong 30
ngay bao gom:

Chiéu cao chéi (cm): do chiéu chéi tinh tu
diém phan choi.

Ty 1é nhiém khuén (%): tinh s6 mau bi nhiém/
tong s6 mau cy & tiing nghiém thic.

Ty 1é s6ng (%): tinh phan trim mau séng &
tiing nghiém thtc.
2.5. Xt ly s6 liéu

Di liéu dugc luu tri biang Excel 2010
(Microsoft, Hoa Ky). R (phién ban 4.2.3) dugc
st dung dé€ thuc hién bang ANOVA va trac
nghiém phan hang bing Duncan & a = 0,05 hodc
a=0,01 hodc a=0,001. Cac s6 liéu vé s6 khuin

lac va dudng kinh khuén lac trong thi nghiém 1
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dugc chuyén déi bang cong thic log (x+1). Cac
s6 liéu vé ty 1é nhiém va ty 1é séng & thi nghiém
2 da dugc chuyén ddi bang cong thic trude
khi phén tich théng ke, gia tri 0 dugc thay thé
béng 1/4n va 100 dugc thay thé bang 100 - 1/4n
(n =9 mau) trudc khi céng thic dugc dp dung
(Gomez & Gomez, 1984).

3. Két Qua va Thao Luin

3.1. Anh huéng ctia loai khang sinh va néng do
khéng sinh d6i vé6i vi khuidn ndi sinh phan
lap tu dot than cay ho tiéu Vinh Linh

3.1.1. Xac dinh hiéu qua cua loai khang sinh
va nong do khang sinh dén s6 khuin lac
cta vi khuidn néi sinh trong diéu kién
phong thi nghiém

Céc két qua ¢ Bang 1 chi ra rdng & yéu t6 loai
khang sinh cling véi su tuong tac gitia cac loai
khang sinh va nong dé khang sinh c6 sy khac
biét khong c6 y nghia thong ké. Xét theo yéu
t6 nong do khang sinh, s6 khuén lac 6 nong do
khang sinh st dung la 20 mg/L ghi nhan khong
¢6 su hinh thanh khuén lac, sy khac biét ¢6 y
nghia thong ké & miic a = 0,001.

Bang 1. Anh hudng cua céc loai khang sinh va cac nong d6 khang sinh dén s6 khudn lac (khuén lac)
cua vi khudn noi sinh trong diéu kién phong thi nghiém

Ngay sau cdy  Loai khang sinh Nong 40 khang sinh (mg/L) Trung binh
5 10 15 20 (K)
Ampicillin 115,3 59,7 0,0 0,0 43,6
! Cefotaxime 101,3 45,0 0,0 0,0 36,1
Gentamicin 99,6 41,3 0,0 0,0 35,6
Trung binh (N) 105,4° 48,4 0,0° 0,0¢
CV(%) = 8,9%; F = 1,6™; F = 1523,8"; F, = 0,7"
Ampicillin 115,3 59,7 1,8 0,0 440
3 Cefotaxime 101,3 45,0 1,6 0,0 36,6
Gentamicin 99,7 41,3 1,0 0,0 35,9
Trung binh (N) 105,4? 484> 1,46¢ 0,0¢
CV(%) = 8,5%; F, = 3,3"; F = 1142,5"; F,. = 0,7
Ampicillin 115,3 59,7 1,8 0,0 44,0
> Cefotaxime 101,3 45,0 1,6 0,0 36,7
Gentamicin 99,7 41,3 1,0 0,0 35,9
Trung binh (N) 105,4° 48,4° 1,46¢ 0,0¢

CV(%) = 8,5%; F = 3,3"; F = 1142,5"; F,. = 0,7"

KN

Trong cting mot nhom, cdc gid tri trung binh c6 ciing ky ty theo sau thé hién. ns: khong khdc bigt; ***: sy khdc
biét c6 y nghia vdi o = 0,001.
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Cac két qua ¢ Bang 1 chi ra rang & yéu t6 loai
khang sinh cung véi su tuong tac gitia cac loai
khang sinh va néng d¢ khang sinh c6 sy khac
biét khong c6 y nghia thong ké. Xét theo yéu
t6 nong do khang sinh, s6 khudn lac 6 néng do
khang sinh st dung la 20 mg/L ghi nhan khong
¢6 su hinh thanh khuén lac, su khac biét c6 y
nghia thong ké & mtc a = 0,001.

3.1.2. Xac dinh hiéu qua cua khang sinh va
nong d) khang sinh dén duong kinh khuin
lac cta vi khudn ndi sinh trong diéu kién
phong thi nghiém

Cac két qua 6 Bang 2 cho thdy & thoi diém
1 va 3 ngay sau cdy, 6 yéu t0 loai khang sinh
cung véi sy tuong tac gitia cac loai khang sinh
va néng do khang sinh c6 su khac biét khong
c6 y nghia thong ké. Xét theo yéu t6 nong do
khang sinh, dudng kinh khuén lac & nong do
khang sinh st dung la 20 mg/L ghi nhan khong
6 su hinh thanh, sy khac biét ¢6 y nghia thong
ké 6 mtc a = 0,001.

Bang 2. Anh hudng ctia cc loai khang sinh va cac nong do khéng sinh dén dudng kinh khusn lac

(mm) cta vi khudn noi sinh trong diéu kién phong thi nghiém

Ngay sau cdy  Loai khang sinh Nong d6 khdng sinh (mg/L) Trung binh
5 10 15 20 (K)
Ampicillin 1,3 1,2 0,0 0,0 0,6
1 Cefotaxime 1,4 0,9 0,0 0,0 0,6
Gentamicin 1,2 1,3 0,0 0,0 0,6
Trung binh (N) 1,3 1,6 0,0° 0,0°
CV(%) = 21,4%; F, = 0,2 F = 262,1" F, = 14"
Ampicillin 5,2 6,0 1,6 0,0 3,2
) Cefotaxime 5,2 5,8 1,6 0,0 3,2
Gentamicin 5,1 5,6 1,7 0,0 3,1
Trung binh (N) 5,2° 5,8 1,6 04
CV(%) = 8,1%; F_= 0,15 F_=781,4"5 F,__=0,1"
Ampicillin 10,30 11,9 2,94 0,0¢ 6,3*
> Cefotaxime 8,2° 11,9° 3,10 0,0° 5,8"
Gentamicin 8,6¢ 11,82 3,14 0,0¢ 5,5°
Trung binh (N) 9b 11,8° 3¢ 04

CV(%) =3,2%; F = 2,2 ; F = 4546,7 "3 F_ =36

Trong cting mot nhom, cdc gid tri trung binh c6 cung ky tu theo sau thé hién sy khdc biét khong c6 y nghia
trong thong ké. ns: khong khdc biét; *: khdc biét & miic y nghia o« = 0,05; **: khdc biét & miic y nghia o = 0,01; ¥

su khdc biét c6 y nghia vdi a = 0,001.
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Tai thoi diém 5 ngay sau cdy, xét theo yéu té
loai khang sinh, dudng kinh khuén lac cta vi
khudn noéi sinh trén moi trudng duge b sung
khang sinh Gentamicin ghi nhan két qua tot nhat
v6i dudng kinh khudn lac la 5,5 mm, sy khac biét
c6 y nghia thong ké 6 muc a = 0,01. Xét theo
yéu t6 nong do khang sinh, dudng kinh khuin
lac trén moi trudng c6 bd sung khang sinh 20
mg/L ghi nhan két qua khong c6 su hinh thanh,
su khdc biét c6 y nghia thong ké & mtic a = 0,001.

Xét sy tuong tac gitia cac loai khang sinh va nong
d6 khang sinh, duong kinh khuén lac trén moi
truong dugc bd sung moéi khang sinh véi ndng
do khang sinh ¢ 20 mg/L ghi nhan khong c6 su
hinh thanh, sy khac biét c6 y nghia thong ké &
muc a = 0,05 (Hinh 2). Cac két qua trén hoan
toan 1a phti hgp vi khang sinh c¢6 hiéu qua trong

viéc tiéu diét hodc tic ché sy phét trién cua vi
khu4n (Kohanski & ctv., 2010).

Hinh 2. Cac dia petri trong thi nghiém 1 & 5 ngay sau cdy. K1 la Ampicillin, K2 la Cefotaxime va
K3 la Gentamicin, N11a 5 mg/L, N2 1a 10 mg/L, N3 1a 15 mg/L, N4 1a 20 mg/L.
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3.2. Anh huéng cia loai khéng sinh va néng dé
khéang sinh phu hgp d€ ngan chan vi khuin
noi sinh phat trién trén mau ddt thin cay ho

tiéu Vinh Linh in vitro

Khéng sinh déng vai tro quan trong trong
nudi cdy mo va té bao thuc vat bao gom ky
thuat giam canh in vtro, ddc biét la trong viéc
kiém sodt sy nhiém khudn bang cach ngin
chin sy phét ctia vi khudn va ting cudng su
song sot cua té bao thuc vat (Cassells, 1991;
Kohanski & ctv., 2010).

3.2.1. Anh hudng ctia cic loai khang sinh va
nong d¢ khang sinh dén chiéu cao chdi hinh
thanh t d6t than trong nhan giong ho tiéu
Vinh Linh in vitro

Két qua Bang 3 va Hinh 3 cho thdy cdc mau dét
than khi dugc xti ly véi 3 loai khang sinh 6 nong
d6 20 mg/L déu bi nhiém dan dén bi chét, do do6
khong thé hinh thanh chéi. Pén ngay thit 30, cac
dot than cay ho tiéu Vinh Linh chi con song trén
moi truong cé bé sung khang sinh Ampicillin,
Cefotaxime, Gentamicin 6 nong dé 40 mg/L va
Cefotaxime, Gentamicin & néng d¢ 60 mg/L.

Bang 3. Cac loai khdng sinh va nong d¢ khang sinh anh huéng dén chiéu cao dot than (mm) trong

nhan giong hoé tiéu Vinh Linh in vitro

Nong do khang sinh (mg/L)

Ngay sau cdy Loai khéng sinh 0 20 0
Ampicillin - 7,4%® 5,7b¢

6 Cefotaxime - 7,6 3,8¢
Gentamicin - 9,2% 4,0¢

CV(%) = 8,5%; F, = 198,55 F =535 F,_ = 16.1""

Ampicillin - 9,4° 7,8b

12 Cefotaxime - 9,2 5,7¢
Gentamicin - 10,3® 6,5¢

CV(%) = 8,5%; F, = 834" ; F = 4,8 F_ =45

Ampicillin - 11,2 8,7

18 Cefotaxime - 12,3 9,7
Gentamicin - 14,9 10,8

CV(%) = 18,4%; F_=9,9";F_= 3,05 F__=0,28"
Ampicillin - 12,5° -

24 Cefotaxime - 13,9% 10,4°
Gentamicin - 17,2 11,6

CV(%) = 9,6%; F, = 210,5" ; F = 959" F = 30,0"

Ampicillin - 13,3 -
30 Cefotaxime - 14,5° 11,5°
Gentamicin - 20,02 12,3b

CV(%) = 8,6%; F, = 273,05 F,_= 1332”5 F,_ =37,8"

Ddu “” la trudng hgp cdc mau bi nhiém vi khudn ngi sinh dan dén bi chét va khong hinh thanh choi.ns: khong
khdc bigt; *: khdc biét 6 miic y nghia o = 0,05; **: khdc biét 6 muic y nghia « = 0,01; ***: suf khdc biét c6 y nghia voi e = 0,001.
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Tu 6 ngay dén 30 ngay sau cdy, chiéu cao
ch6i hinh thanh hiau hét & cdc binh dugc xi
ly v6i 2 nong d¢ khang sinh 1a 40 mg/L va 60
mg/L, trong do6 chiéu cao chdiluon dat cao nhat

khi xt Iy véi Gentamicin 6 nong do khang sinh
40 mg/L, su khac biét r6 rét véi chiéu cao dat 20
mm vao ngay thi 30, khac biét ¢é y nghia thong
ké & muc a = 0,001.

Hinh 3. Mét s6 mau ho tiéu Vinh Linh khong bi chét do nhiém khuén ndi sinh &
thoi diém 30 ngay sau cy. K1 1a Ampicillin, K2 la Cefotaxime va K3 1a Gentamicin,
N2 la 40 mg/L, N3 1a 60 mg/L.

3.2.2. Cac loai khang sinh va nong d¢ khang
sinh anh hudng dén ty 1é nhiém trong nhan
giong ho tiéu Vinh Linh in vitro

Céc két qua 6 Bang 4 chi ra rang tu ngay 6 dén
ngay thi 12 sau cdy, xét yéu t6 loai khang sinh

va su tuong tac gitia loai va nong d¢ khac sinh,
su khac biét ty 1é nhiém khuén khong cé y nghia
thong ké. Trong khi do, xét yéu t6 nong do khang
sinh, ty 1¢ nhiém dat 100% & néng d6 20 mg/L,
su khac biét c6 y nghia thong ké 6 mtic a = 0,001.
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Bang 4. Anh hudng clia cc loai khang sinh va nong d¢ khéng sinh dén ty 1¢ nhiém (%) trong nhan

giong ho tiéu Vinh Linh in vitro

. . e Noéng d6 khang sinh (mg/L) Trung binh
Ngay sau cay Loai khang sinh 20 40 0 (K)
Ampicillin 100 33,0 55,3 62,7
6 Cefotaxime 100 44,3 33,0 59,1
Gentamicin 100 33,0 55,3 62,7
Trung binh (N) 1002 36,7° 47.8b
CV(%) = 26,1%; F, = 0,1"; F = 29,45 F_ = 0,7"
Ampicillin 100 33,0 77,6 70,0
12 Cefotaxime 100 443 33,0 59,1
Gentamicin 100 443 55,3 66,5
Trung binh (N) 1002 40,5° 55,3b
CV(%) = 25,7%; F = 0,8"; F_= 23,9 F_ = 1,6™
Ampicillin 1002 33,0P 100? 77,6
18 Cefotaxime 100? 44,3b 33,0 59,1
Gentamicin 100? 44,3b 55,3P 66,5
Trung binh (N) 100° 40,5¢ 62,7°
CV(%) = 18,6%; F, = 4,1"; F = 40,6 "5 F,__= 63"
Ampicillin 100? 100? 100? 100?
24 Cefotaxime 100? 100? 33,0 77,0°
Gentamicin 100? 100? 55,3P 85,0°
Trung binh (N) 100? 100? 62,7°
CV(%) = 13,1%; F, = 7,0% E = 25,0"% F,_ = 7,0**
Ampicillin 100* 100® 100® 100®
30 Cefotaxime 100* 100? 33,0° 77,0°
Gentamicin 100? 100? 55,3 85,0°
Trung binh (N) 100° 100° 62,7°
CV(%) = 13,0%; F = 7,05 F = 250" F,. = 7,0"

Trong cting mot nhém, cdc gid tri trung binh cd cing ky tu theo sau thé hién sy khdc biét khong cd y nghia trong thong
ké; ns: su khdc biét khong c6 y nghia; **: sy khdc biét co y nghia vdi a = 0,01; ***: sy khdc bi¢t c6 y nghia vdi o = 0,001.

Ty 1é nhiém khudn tiép tuc ting & mau dot
than dugc cdy vao mot s6 mdi trudng chia
khang sinh tii ngay 18 dén ngay thu 24 sau cay.
Tai thoi diém 30 ngay sau cdy, xét theo yéu t6 loai
khang sinh, ty 1é nhiém thép nhat la khang sinh
Cefotaxime v6i ty 1é nhiém 1a 77%, su khac biét
c6 y nghia thong ké 6 mtic a = 0,01. Xét theo yéu
t6 nong do khang sinh, ty 1é nhiém thap nhat tai
noéng do khang sinh 60 mg/L véi ty 1é¢ nhiém la
62,7%, su khac biét cd y nghia thong ké 6 mtic a
=0,001. Xét sy tuong tac gitia cac loai khang sinh

va nong do khang sinh, ty 1¢ nhiém th4p nhat la
khang sinh Cefotaxime & nong do khang sinh
sti dung la 60 mg/L véi ty 1é nhiém la 33%, khac
biét khong c6 y nghia so véi ty 1¢ nhiém clia mau
dot than ho tiéu cdy trén moi truong khang sinh
Gentamicin & nong do 60 mg/L véi ty 1é nhiém
la 55,3% nhung su khac biét cé y nghia thong ké
& muic o = 0,01 so v6i cac nghiém thtic con lai.

Cac két qua da chi ra raing méi trudng bé sung
khang sinh gitip mau d6t than hoé tiéu Vinh Linh
han ché sy hinh thanh va phat trién cta vi khuén
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ndi sinh trong nhén giong cay ho tiéu Vinh Linh
in vitro, két qua nay tuong tu véi nghién ctiu ctia
Thuyen & ctv. (2014) trén cay ho tiéu va nghién
ctiu cia Nguyen & Phan (2022) trén cay lan y.

3.2.3. Cac loai khang sinh va nong d¢ khang
sinh anh huéng dén ty 1¢ song trong nhan
giong ho tiéu Vinh Linh in vitro
Tu ngay 6 dén ngay thi 24, ty 1é song c6 xu

hudng gidm & cac mau dot than trén cac moi

trudng c6 bd sung loai va nong do khang sinh

khdc nhau. Tai thoi diém 30 ngay sau cdy, xét
theo yéu t6 khang sinh, ty 1é song trung binh dao
dong tui 26% dén 37%, su khac biét khong c6 y
nghia thong ké. Xét theo yéu t6 nong dé khang
sinh, ndong do khang sinh gitp dat dugc ty 1¢
song cao nhat la nong do 40 mg/L vdi ty 1é song
la 81,6%, su khac biét c6 y nghia trong thong ké
6 muc a= 0,001. Xét su tuong tac gitia cac khang
sinh va nong do khang sinh, ty 1¢ song cao nhat
la khang sinh Gentamicin & néng d6 khang sinh
st dung la & 40 mg/L véi ty 1€ la 89%, su khac biét
khong c6 y nghia thong ké.

Bang 5. Cac loai khang sinh va nong do khang sinh anh huéng dén ty 1¢ song (%) trong nhan giong

ho tiéu Vinh Linh in vitro

. . e Noéng d6 khang sinh (mg/L) Trung binh
Ngay sau cay Loai khang sinh 20 40 0 (K)
6 Ampicillin 0,0 100 11,0 37,0
Cefotaxime 0,0 89,0 33,0 40,6
Gentamicin 0,0 89,0 22,0 37,0
Trung binh (N) 0,0¢ 92,6 22,00
CV(%) = 36,2%; F,_= 02" F = 90,95 F,_ = 1,3"
12 Ampicillin 0,0 100 11,0 37,0
Cefotaxime 0,0 89,0 33,0 40,6
Gentamicin 0,0 89,0 22,0 37,0
Trung binh (N) 0,0° 92,6 22,0°
CV(%) = 36,2%; F,= 90,95 F = 02" F,_ = 1,3"
18 Ampicillin 0,0° 100? 0,0° 33,0
Cefotaxime 0,0° 89,0° 33,0° 40,6
Gentamicin 0,0° 89,0° 22.0b¢ 37,0
Trung binh (N) 0,0¢ 92,62 18,3b
CV(%) = 32,5%; F, = 1,05 F_ = 124,85 F_ = 3,5
24 Ampicillin 0,0 89,0 0,0 29,6
Cefotaxime 0,0 89,0 11,0 33,3
Gentamicin 0,0 89,0 22,0 37,0
Trung binh (N) 0,0° 89,0° 11,0°
CV(%) = 47,8%; F, = 71,33 F_ = 0,6"; F,._= 0,6"
30 Ampicillin 0,0 78,0 0,0 26,0
Cefotaxime 0,0 78,0 11,0 29,6
Gentamicin 0,0 89,0 22,0 37,0
Trung binh (N) 0,0° 81,6 11,0°

CV(%) =52,1%; FK= 1,4 FN= 5727 F

=0,5"

KN

Trong cting mgt nhom, cdc gid tri trung binh c6 ciing ky tu theo sau thé hién sy khdc biét khong cé y nghia
trong thong ké; ns: sy khdc biét khong c6 y nghia; ***: sy khdc biét c¢6 y nghia véi o = 0,001.
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Két qua Bang 5 cho thay nong d¢ khang sinh
anh hudng dén ty 1é song sau khi khtt trung mau
dot than ho tiéu Vinh Linh, nong d6 khang sinh
60 mg/L dat ty 1¢ sach cao nhung ty 1¢ song thap
(so v6i Bang 4). Trai lai, nong d¢ khang sinh 40
mg/L dat ty 1¢ s6ng cao. Két qua nay cting phtt hgp
v6i cac anh hudng ctia ndong do khang sinh dén ty
1é mau sach cua Pham & ctv. (2021) khi nghién
ctiu trén cay bach dan. Nguyén nhan la do khang
sinh han ché sy phét trién cta vi khuin nhung
viéc b6 sung khang sinh vao mdi trudng nuoi cay
in vitro § ndng do cao cling anh hudng dén sy sinh
trudng cua thuc vat (Grzebelus & Skop, 2014).

4. Két Luan

Cac két qua cho thdy nong do 20 mg/L dugc
chon la néng d6 phu hgp dé tic ché cac vi khuin
ndi sinh dugc phan l4p ti cay ho tiéu Vinh Linh
trong diéu kién phong thi nghiém.

baéi véi viéc khii trung cac vi khuén noéi sinh
ton tai bén trong mau dot than cay ho tiéu Vinh
Linh, viéc st dung khang sinh Gentamicin &
nong do 40 mg/L cho hiéu qua khu trung tot
nhat. Trong diéu kién kht trung nay, ty 1é song
cao nhat, véi ty 1 la 89%. Chiéu cao choi cao
nhét, v6i chiéu cao choéi dat 20 mm.

Loi Cam Doan

Toi xin cam doan day la cong trinh nghién
ctiu cia nhém tac gia. D liéu va két qua trinh
bay trong nghién ctiu nay 1a trung thuc va chua
tiing dugc cong bo trén bat ky tap chi nao khac.

Loi Cam On

Nhém tac gia chan thanh cdm on sy hé trg
vé co s vat chat d€ thuc hién nghién ctu cta
Truong Pai hoc Néng Lam Thanh phé Ho
Chi Minh.

Tai Liéu Tham Khao (References)

Cassells, A. C. (1991). Problems in tissue culture:
Culture contamination. In Debergh, P. C., &
Zimmerman, R. H. (Eds.). Micropropagation
technology and application (31-34). Dordrecht,
Netherlands: Kluwer Academic Publishers.

Do, L. T. (2004). Medicinal plants and medicinal
herbs of Vietnam. Ha Noi, Vietnam: Medical
Publishing House.

Gomez, K. A.,, & Gomez, A. A. (1984). Statistical
procedures for agricultural research (2™ ed., 680).
New York, USA: John Wiley and Sons.

Grzebelus, E., & Skop, L. (2014). Effect of B-lactam
antibiotics on plant regeneration in carrot
protoplast cultures. In Vitro Cellular and
Developmental Biology Plant 50(5), 568-575.
https://doi.org/10.1007/s11627-014-9626-0.

Kohanski, M. A., Dwyer, D. J., & Collins, J. J. (2010).
How antibiotics kill bacteria: From targets to
networks. Nature Reviews Microbiology 8(6),
423-435. https://doi.org/10.1038/nrmicro2333.

Nguyen, A. V,,Le, B. V., & Tran, M. T. (2019). Principles
and practices of plant tissue culture (12-13). Can
Tho, Vietnam: Can Tho University Press.

Nguyen, P. T., & Phan, H. T. T. (2022). Effects of
Cefotaxime (bactericidal antibiotic) on the
growth dynamics of Peace Lily (Spathiphyllum
wallisii).  Journal of Forestry Science and
Technology 3, 39-45.

Nguyen, T. T., Tran, H. T. T., Nguyen, T. X., & Nguyen,
G. V. (2018). Isolation and investigation of some
biological characteristics of endophytic bacterial
strains from the roots of pepper plants. Vietnam
Journal of Agricultural Science and Technology
10(95), 85-90.

Pham, T. H., Pham, T. M. T,, & Tran, V. T. T. (2021).
Effects of various antibiotic concentrations
on growth parameters of eucalyptus seedlings
in in vitro propagation conditions. Scientific
Journal of Tan Trao University 7(22), https://doi.
org/10.51453/2354-1431/2021/578.

Strobel, G., Daisy, B., Castillo, U., & Harper, J. (2004).
Natural products from endophytic microorganisms.
Journal of Natural Products 67, 257-268.

Thuyen, D. A, Du, T. X, Giap, D. D., & Ton, N. T. (2014).
Preliminary study on the micropropagation in
vitro of black pepper (Piper nigrum L.). Academia
Journal of Biology 27(3), 39-45. https://doi.
org/10.15625/0866-7160/v27n3.5268.

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



22 Trudng Pai hoc Nong Lam TP. H6 Chi Minh
Identification of plant-parasitic nematodes present in roots and rhizophere of rice
(Oryza sativa) in Soc Trang province
Thu N. M. Ngo, Huy G. Nguyen*, Tuan V. Nguyen, & Phen V. Tran
College of Agriculture, Can Tho University, Can Tho, Vietnam

ARTICLE INFO ABSTRACT

Research Paper

Received: August 13, 2024
Revised: November 23, 2024
Accepted: November 28, 2024

Keywords

Composition
Identification

Nematodes

Rice roots and rhizosphere

Soc Trang province
*Corresponding author

Nguyen Gia Huy
Email:
giahuybvtv@gmail.com

Rice (Oryza sativa) is a crucial staple crop in Vietnam, and
plant-parasitic nematodes are of increasing concern due to their
negative impacts. This study aimed to identify the nematode
species parasitizing rice (Dai Thom 8) in several cultivation
areas of Soc Trang province. The results showed that four genera
including Meloidogyne, Hirschmanniella, Tylenchorhynchus, and
Tylenchus were detected. Based on morphological characteristics
and morphometrics, seven nematode species were identified:
Meloidogyne graminicola, Hirschmanniella diversa, H. mucronata,
H. oryzae, Tylenchorhynchus leviterminalis, T. nudus, and Tylenchus
sp. Notably, Hirschmanniella appeared with high density and was
present in 100% of surveyed samples, with higher parasitic density
in root samples than in soil samples. Meloidogyne graminicola was
common but occurred at low density in the flooded rice model,
while Tylenchorhynchus appeared sporadically, with higher density
in roots than in soil. This study indicates that the rice cultivation
area in Soc Trang province has low nematode diversity, with
Hirschmanniella identified as the main harmful nematode in the
rhizosphere. These results provide an important scientific basis for
developing control measures in future research.
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TOM TAT

Cay lua (Oryza sativa) 1a cay luong thuc quan trong hang dau
tai Viét Nam, nhiing nghién ctu gan day cho thdy tuyén trung
ky sinh thuc vat ngay cang dugc quan tdm do tac dong tiéu cuc
ma ching giy ra. Nghién ctiu nay nham xdc dinh cac loai tuyén
trung ky sinh trén ciy lda (Pai Thom 8) tai mot s6 khu vuc canh
tac ¢ tinh Séc Trang. Két qua da xac dinh dugc 4 giong bao gom
Meloidogyne, Hirschmanniella, Tylenchorhynchus va Tylenchus.
Dua vao dic diém va cic chi s6 hinh thai da dinh danh dugc 7
loai tuyén trung gom: Meloidogyne graminicola, Hirschmanniella
diversa, H. mucronata, H. oryzae, Tylenchorhynchus leviterminalis,
T. nudus va Tylenchus sp. Pang chu y, giong Hirschmanniella xuat
hién v6i mat do cao va hién dién 100% trong tit ca cic mau khao
sat, mat do ky sinh trong ré cao hon trong dat; loai Meloidogyne
graminicola phd bién nhung ghi nhan mét s6 thdp trén moé hinh
lta ngap nudc; loai Tylenchorhynchus leviterminalis chi xuat hién
v6i mat do rai rac va mét do trong ré cao hon trong dit. Vung canh
tac laa tai tinh Séc Triang c6 su da dang thap vé thanh phén tuyén
trung va Hirschmanniella 13 tuyén trung gay hai chinh trong viing
dat quanh ré lta. Két qua nay 1a co s& khoa hoc d€ xay dung cac
bién phap phong trui tuyén trung ky sinh trén laa trong cac nghién
cuu tiép theo.
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1. it Vin Dé

Céy lua (Oryza sativa) la cay luong thuc thiét
yéu dai v6i phan 16n dan s6 toan cau chi€ém 30%
san lugng ngii coc trén thé giGi (Shrestha & ctv,,
2007), dic biét [a & chau A. Tai Viét Nam, dén
nam 2022 thi khéi lugng xuét khau gao dat 7,11
triéu tan va dat 3,45 ty USD (AGROINFO, 2022).
Tuy nhién, tuyén trung ky sinh thuc vat dong
mot vai trd quan trong, tao ra nhiing han ché
16n trong san xudt cay trong thanh céng va gay
thiét hai nang sudt lda 1én dén 90% va cac loai
gy hai trén lta bao gom Ditylenchus angustus,
Aphelenchoides besseyi, Hirschmanniella spp.,
Heterodera oryzicola va Meloidogyne graminicola
(Jain & ctv., 2012). Cac loai tuyén trung gip
phai cht yéu phu thudc vao hé thong canh tac
lta nhu loai Hirschmanniella oryzae thich nghi
v6i diéu kién ngép nudc, trong khi tuyén trung
sung ré Meloidogyne spp. (RKN) phd bién & cac
canh dong lua can va dugc tudi tiéu (Fortuner
& Merny, 1979). Cay laa khi bi tdn cong boi M.
graminicola ¢ biéu hién coi coc va vang 14 do
cac vét phong hodc sung ddc trung & dau ré, cudi
cung dan dén gidm sinh trudng va nang suit
nghiém trong (Jain & ctv., 2012). Trong khi do,
cay laa bi nhiém Hirschmanniella c6 biéu hién coi
coc va giam kha nang dé nhanh téi 60% dan dén
thiét hai 25% nang suit (Hollis & Keoboonrueng,
1984; Bridge & ctv., 2005). Tai Viét Nam, nhiéu
bao cao da ghi nhan sy hién dién ctia cac loai
tuyén trung ky sinh trén cay laa, trong diéu kién
ngdp nudc sau, cac loai nhu Hirschmanniella
mucronata, H. oryzae, Meloidogyne graminicola,
va Tylenchorhynchus annulatus tré nén phd bién
hon (Cuc & Prot, 1992). Ddc biét, cac yéu té nhu
lua chon luan canh khong hop ly, viéc st dung
giong lua nhay cam va phuong phap gieo sa truc
tiép da lam gia ting miic do gy hai cta tuyén
trung trén cac canh dong khao sat (Nguyen &
ctv,, 2020a), dac biét sy két hop gita thay déi

diéu kién khi hau va méi trudng, cuong do san
xudt lda cao vdi ba vu médi ndim & mot s6 khu
vuc, cung véi su da dang giong lia ma nong
dén Viét Nam st dung, c6 thé tao ra diéu kién
thuan loi cho sy hién dién va phat trién tinh da
dang di truyén cao (Bellafiore & ctv., 2015). Vi
du dién hinh 14 viéc d6c canh kéo dai da dan dén
su gia tang tich lay mat do tuyén trung, v6i mat
do quan thé cta Hirschmanniella spp. trong cac
canh dong laa hai vu cao gap doi so véi cac canh
dong laa moét vu (Khuong, 1987). Mit khac, cac
nghién ctiu vé thanh phén tuyén trung ky sinh
thuc vét trén ciy lua ¢ dong bang sdong Ctiu Long
trong thoi gian gin déy it dugc thuc hién, dan
dén thiéu hut co s6 di liéu khoa hoc cin thiét
dé hé trg cdc muc tiéu phong trii tuyén trung
mot cach hiéu qua. Dac biét la tinh So6c Trang
noi canh tdc cta nhiéu gidng lua ngon va ndi
tiéng thé gi6éi nhu Pai Thom 8, ST24, ST25... thi
su gay hai ctia tuyén trung cang quan trong hon
do su tan coéng ctia ching anh hudng dén nang
sudt ctia cay laa cao san cang ro rét, dic biét la
gia tang tham canh lua (Khuong, 1987; Nguyen
& ctv,, 2020b). Tl nhiing van dé trén, nghién
ctiu nay da xdc dinh céc giong/loai tuyén trung
ky sinh quan trong trén cay lua lam co s& khoa
hoc trong x4y dung bién phap phong trii.

2. bdi Tugng va Phuong Phap

2.1. Déi tugng nghién ciu

Tuyén trung ky sinh thuc vat trén ré va vung
dat quanh ré ciy lda tai tinh Séc Tring.

2.2. Phuong phap nghién ctu

Céch thu mau: Mau dugc 14y ngau nhién theo
duong zich-zac va dugc tron déu tach riéng phan
dat va ré. Sau do, mau dugc bao quan trong thung
x0p va dem vé phong thi nghiém véi 40 mau dat
va 40 mau ré tai tinh Soc¢ Trang theo Hinh 1.
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Trin Pé

Hinh 1. Ban d6 céc vi tri thu mau tai tinh
S6c Trang.

Phuong phap tach loc mau dat va ré: Mau dat
dugc tron déu va dinh lugng 250 cm® dugc tach
loc theo phuong phép loc tinh; méau ré dugc dinh
lugng 5 g (Chau, 2003).

Phuong phéap ¢6 dinh mau: Tuyén trung sau
khi ¢6 dinh trong nudc 4m nhiét d6 khoang 60°C
trong 30 gidy, r6i chuyén sang dung dich TAF
(Southey, 1986) dé€ c6 dinh trong 4 - 5 ngay. Sau
dé, tuyén trung dudgc c6 dinh trong dung dich FA
(4:1) néng theo Seinhorst (1966). Cac mau dugc
xu ly véi glycerol tinh khiét va dugc gan 1én cac
lame dua theo phuong phap ctia Hooper (1986)
v6i nhiing diéu chinh cén thiét. Mau dugc quan
sat ¢ vat kinh 10X, 40X va 100X trén kinh hién vi
(Nikon E100, Nhéat Ban).

Tinh toan céc chi s6 sinh thai hoc quin thé
tuyén trung mét s6 trung binh (MSTB), tan sudt
tuyét doi (absolute frequency - AF), tan suat tuong
doi (relative frequency - RF), chi s6 gid tri uu thé
(prominence value - PV) theo Norton (1978).

Dinh danh dén loai dua trén cac chi s6 hinh
thai dinh tinh, dinh lugng va cac khoéa phan
loai dén loai ctia cac giong co lién quan dya
vao khéa phan loai cia Chau & Thanh (2000)

va Siddiqi (2000) két hop véi cac cong thic vé
chi s6 hinh thai lugng.

2.3. Phan tich sé liéu

Céc chi s6 vé hinh thdi va mét s6 tuyén trung
dugc téng hop va xti ly trén phdn mém Microsoft
Excel 2016. Gia tri mat sd trung binh va chi
s6 hinh thai dugc biéu dién dudi dang trung
binh + sai s6 chudn (min - max). Mat s6 tuyén
trung dugc kiém dinh Shapiro-Wilk vé normal
distribution va so sanh sy khac biét qua kiém
dinh Kruskal-Wallis dugc thuc hién trén phan
mém SPSS version 22.

3. Két qua va thao luan

3.1. Pidc diém sinh hoc thanh phan tuyén trung
ky sinh thuc vat trén cay laa

Két qua khao sat thanh phan tuyén trung
ky sinh thuc vét trén giéng lda Dai Thom 8 tai
4 khu vuc thanh phé Séc Trang va cac huyén
Nga Nam, Ké Sach va Tran Dé. Bang 1 cho
thdy trong mau dat ghi nhan 4 giéng tuyén
trung bao gom Meloidogyne, Hirschmanniella,
Tylenchorhynchus va Tylenchus. V& mat sb
trung binh thé hién gidéng Hirschmanniella
hién dién vGi mat s6 cao dat 262 + 66 ca thé/250
cm?® dat, rat khac biét thong ké & muc y nghia
1% so v6i cac gidng con lai va mat s6 ghi nhan
cao nhat 1a 1520 cé4 thé&/250 cm?® d4t. Bén canh
do, tan sudt xuat hién (AF), tan suét tuong doi
(RF) va chi s6 uvu thé (PV) 1a 100%, 33,9% va
262,4 va cao nhit so v6i cac giong tuyén trung
khac. Tuyén trung Meloidogyne hién dién mét
s0 thdp hon so v6i Hirschmanniella chi dat 9 +
2 ca thé/250 cm?® dit nhung AF lai dat 87,5%
cho thdy su hién dién phd bién trong mau
dat nhung lai hién dién v6i mat s6 khong cao
trong dit ngap nudc. Tuy nhién, nhiéu ghi
nhan cho thay chung dugc xem la mot trong
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cac nhom tuyén trung ky sinh de doa dén nén
noéng nghiép lua nude tai chau A (De Waele
& Elsen, 2007) thich nghi tot trong diéu kién
ngap nudc nhung su tdn cong ctia chung khong
anh hudng sinh trudng va nang suét cua cay

lda (Tandingan & ctv., 1996; Mantelin & ctv.,
2017). Cac giong tuyén trung khac cé6 mat so6
thdp hon dang ké va AF, RE, PV ciing thip hon
so v6i Hirschmanniella, cho thay su anh huéng
khong 16n ctia chung trong mau dat.

Bang 1. Dac diém sinh hoc thanh phén tuyén triing ky sinh cay lua tai mau dat (ca thé/250 cm?)

Tuyén trung Trung binh * sai s6 Min - max AF (%) RF (%) PV
Meloidogyne ov+ 2 0-40 87,50 29,66 8,23
Hirschmanniella 262*+ 66 14 - 1.520 100 33,90 262,40
Tylenchorhynchus 2b+ 1 0-17 47,50 16,10 1,41
Tylenchus 1°+ 1 0-11 30,00 10,17 0,77

Mtic y nghia i

Ghi chii: Cdc gid tri trong cting mot cét theo sau bdi chit cdi khdc nhau thi khdc biét y nghia thong ké. **: Khdc
biét y nghia 1%. Min - max: Nhé nhdt - 16n nhdt, AF (%): Tdn sudt xudt hién, RF (%): Tan sudt tuong doi; PV:

Chi s6 uu thé.

Bang 2 cho thdy trong mau ré, ¢6 ba gidng tuyén
trung da dugc ghi nhan: Meloidogyne, Hirschmanniella
va Tylenchorhynchus. Hirschmanniella v6i mat s
trung binh cao nhat 1a 516 + 73 ca thé/5 g ré va
mat s& cao nhét ghi nhén 1a 1651 ¢4 thé/5 g ré.
Loai nay c6 tan sut xudt hién (AF) va chi s6 uu
thé (PV) lan lugt la 100% va 516,25, cho thdy
su chiém uu thé tuyét d6i trong quan xa tuyén
trung ky sinh trén mau ré. Céc giéng tuyén trung

khac nhu Meloidogyne va Tylenchorhynchus hién
dién v6i mét s6 thap va khong chiém vi tri uu
thé nhu Hirschmanniella. Piéu nay cho thdy
su phan b6 va uu thé khic nhau cta cic loai
tuyén trung trong mdi trudng mau ré. Qua do,
Hirschmanniella la tuyén trung chiém uu thé cao
nhdt va c6 su hién dién rong rai nhét trong mau
ré, trong khi cac giong khac c6 mat s6 thip hon
va khong phd bién trong mau nay.

Bang 2. Déc diém sinh hoc thanh phén tuyén trung ky sinh cay lua tai mau ré (ca thé/5 g)

Tuyén trung Trung binh + sai s6 Min - max AF (%) RF (%) PV
Meloidogyne 12°+2 0-44 87,50 36,46 10,87
Hirschmanniella 516*+ 73 25-1.651 100 41,67 516,25
Tylenchorhynchus 6°+2 0-36 35 14,58 3,48

Miic y nghia o

Ghi chii: Cdc gid tri trong cting mot cot theo sau bdi chit cdi khdc nhau thi khdc biét y nghia thong ké. **: Khdc
biét y nghia 1%. Min - max: Nhé nhdt - 16n nhdt, AF (%): Tdn sudt xudt hién, RF (%): Tan sudt tuong doi; PV:

Chi s6 uu thé.
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Nhin chung, Hirschmanniella 1a giong tuyén
triing pho bién nhét va vu thé trong ca mau dit va
mau ré. Mau ré mét s6 tuyén trung Hirschmanniella
cao hon so v6i mau dit, cho thiy noi nay la moéi
trudng phat trién phu hgp do ddc diém noi ky sinh
cta chung. Su phan bé va uu thé khac nhau cta
Hirschmanniella trong c& mau dit va mau ré co
thé phan dnh sy uu thé cta gidng tuyén trung nay
trong khu vuc nghién ctu, c6 th€ anh hudng dang
ké dén sinh thdi cua ciy trong, dic biét la trong
diéu kién ngép nudc phd bién nhét ¢ dat &m nhu
trén ruong lta (Luc, 1987; Bridge & ctv., 2005). Két
qua nay tuong dong véi nhiing phét hién tit nghién
cliu tai cac vung trong lda & tinh Pathum Thani,
Thai Lan, khi cho thiy Hirschmanniella chiém uu
thé trong cd mau dit va ré lua so vdi cac loai tuyén
trung ky sinh thuc vat (PPNs) khéac; dong thai,
mat do quan thé Hirschmanniella dugc ghi nhan
cao hon trong ré lua so véi trong dit (Beesa & ctv,,
2021a), sy thich nghi trong ré giup chung séng
sot tot hon (Fortuner & Merny, 1979). Dic biét,
Hirschmanniella spp. lién quan dén viéc giam nidng
suét lta trong hé thong lta doc canh va su hién
dién cta ching cling tré nén it phd bién va mat s6

thap hon & cac loai cay trong can so véi laa nudc,
diéu nay ggi y vé luan canh da dang cay trong véi
cay lua thic ddy cai tao tinh chdt dit va lam téng
su da dang sinh hoc trong méi truong dat canh tac
(Nguyen & ctv., 2020b; Nguyen & ctv., 2020c).

3.2. Pac diém hinh thai cac loai tuyén trung ky
sinh ghi nhén trén cay lua

Qua khdo st cdc mau ré va viing dat quanh
ré cay lda da dinh danh dugc 7 loai bao gom
Hirschmanniella diversa, H. mucronata, H. oryzae,
Meloidogyne ~ graminicola,  Tylenchorhynchus
leviterminalis, T. nudus va Tylenchus sp. (Bang 3).
Hau hét cac loai nay déu ghi nhén trong cac nghién
ctu trudc do trén cay laa (Chau & Thanh, 2000),
diéu nay cho thdy mtic d¢ tuong dong cao vé thanh
phén tuyén trung hién dién cay lta. Tuy nhién, doi
v6i loai Tylenchus sp. do nhiéu tai liéu cho thay
chung la loai ngoai ky sinh, mac dut kim nho ctia
chiing c6 kha ning dinh dudng tu ré 16ng ht, soi
nam, tao va rong (Yeates & ctv., 1993). Do vai tro ky
sinh thuc vat ctia Tylenchus spp. chua ro rang, nén
giong nay khong dugc coi la quan trong doi véi cay
trong néi chung (Chau & Thanh, 2000).

Bang 3. Thanh phan tuyén trung ky sinh cay Ita tai tinh S6c Tring

Ho Giong Loai bic diém ky sinh
H. diversa
Pratylenchidae Hirschmanniella H. mucronata Noi ky sinh di dong
H. oryzae
Meloidogynidae Meloidogyne M. graminicola Noi ky sinh ¢6 dinh
Telotylenchidae Tylenchorhynchus T. leviterminalis Ban noi ky sinh hodc
Tylenchorhynchus nudus ngoai ky sinh
Tylenchidae Tylenchus Tylenchus sp. Ngoai ky sinh

3.2.1. Hirschmanniella diversa

Dic diém hinh thdi cta H. diversa duya theo
khéa phan loai ctia Chau & Thanh (2000) két

hgp v6i so sanh véi chi s6 do caa Sher (1968),
Eroshenko & ctv. (1985).
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Hinh 2. Hinh théi ctia Hirschmanniella diversa: A, B. Co thé con cai; C, D: Vung dau, E:
Vung moi, E Hé sinh duc, G. Vung dudi (1. Vung moéi; 2. Kim hat, 3. Ong bai tiét, 4. Diéu
gitia, 5. Am ho); Scale: A, B: 100 pm; C - F: 50 um; G: 25 pm.

Con cdi sau khi ¢6 dinh nhiét co thé thuong
hay cong, ca thé c6 kich thudc tuong déilén 2,34
+0,29 (1,98 - 2,63) mm, ving mdi dang hinh ban
cdu c6 4 - 6 vong cutin, kim to khoe, d€ kim tron,
canh trudc hoi vat vé phia sau; diéu gitia hinh
oval, 16 bai tiét thuong nam gin ngang van rudt
thuc quan. Tai chua tinh dang oval; gan vung
duoi it areolation; dudi hinh chép, khong phan

dot mot doan 4 - 6 vong cutin (Hinh 2). Con duc
khong tim thdy trong mau khao sat. Mdc du, cac
nghién ctiu tai Nhat Ban chi ra rang loai nay gay
hai quan trong nhét d6i véi viéc trong sen va su
ton tai cia chung trén cac khu vuc trong sen trén
nén dat lua (Takagi & ctv,, 2019; Takagi & ctv,,
2022), diéu nay cung c6 gia thiét vé sy hién dién
cta ching trén dat lua.

Bang 4. S6 do hinh thai cua quan thé loai Hirschmanniella diversa

Chi ticu Mau nghién ctiu Sher (1968) Eroshenko & ctv. (1985)
S6 mau (n) 5 99 20 99 0 99
L (mm) (21’,394213%3:62??) (1,83’51 2,85) 1,9-2,1
: 7(05);4_ §39,211)9 (546_575) 58 - 64
b (1;,78% %91,1) (1;7_’30) 13- 15
o ©8.79) - 6-7.4
‘ (113),%6-11;’;) (1;%’;0) 14- 16
< 6(’éf,29 er ;),’39)5 (4,85:36,2) 5,2-6,6
Stylet (um) 2(32’34_ 1551”63)5 (232_425) y
V(%) 5(04,20. 1;11,,23)3 (454_951) 47 - 51
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3.2.2. Hirschmanniella mucronata

Loai H. mucronata vdi cac dic diém vé hinh
thai hoc dya theo md td ctia Chau & Thanh
(2000) va khoa phan loai chuyén biét cac loai
thudc giong Hirschmanniella theo cac khoa dinh
danh ctia Sher (1968); chi s6 hinh théi lugng
dugc so sanh v6i cac nghién ctiu ctia Beesa & ctv.
(2021a; 2021b) tai Campuchia va Thai Lan.

Con cdi: Vung dau c6 vo cing manh, moi
hinh ban ciu véi 4 - 6 vong cutin hoi léch, va
vung bén hinh 6 vuéng (areolation) phia sau co
thé, viing bén c6 4 dudng véi cdu tric chay doc
co thé nhung m¢ va khong hoan chinh, ké ca
vung dudi, mdc du cac dic diém phan loai ctia
Khun & ctv. (2015). Kim hut ngin, chic va khoe,
dé kim tron va canh trude hoi vat vé phia sau.
Dbuoi hinh chép, phan dot dén mut dudi va co

1 mucro hudng vé phia bung. H¢ sinh duc kép
dai xting qua vulva, thuc quan tuyén c6 hai thuy
che rudt vé phia bung. Noan bao xép thanh day
trong budng tring, tui chiia tinh hinh oval. Con
duc thi tuong tu con cai nhung tinh hoan dang
don ngén hon 6ng sinh tinh. Canh mang dudi
phat trién hep va che phu theo dang leptoderal.
Gai sinh duc dai khoang 29,52 + 3,02 (26 - 34)
pum (Hinh 3). Mac du (Bang 5), kich thudc con
cai tai Viét Nam (1.986 + 119 um) tuong tu vé6i
mau phan tich tai Campuchia (2.023 + 140 um)
thi cac ca thé duc (2.020 + 210 pm) to hon ca
hai mau nghién ctu tai Thai Lan va Campuchia
(Beesa & ctv., 2021a; Beesa & ctv., 2021b). Mucro
con cdi trong mau tai S6c Tring rd rang va dé
nhan dién hon so v6i mau Campuchia, con duc
canh mang duo6i phu rong va dai hon, trong khi
cloaca it nho ra.

A

Hinh 3. Hinh thai ctia Hirschmanniella mucronata: A. Hinh thai con cdi, B. Vung dau, C. Hé sinh
duc con cdi, D. Vung bén, E. Vuing dudi con duc, E. Vung du6i con cai (1. Pudng bén, 2. Vung moi,
3. Kim hut, 4. Diéu gitia, 5. Am hd, 6. Areolation, 7. Gai sinh duc, 8. Canh mang, 9. Mucro). Scale:

A -D:100 pm; B - F: 50 um.
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Bang 5. S6 do hinh thai ctia quan thé loai Hirschmanniella mucronata

Chi tiéu Mau nghién ctiu Beesa & ctv. (2021a) Beesa & ctv. (2021b)
S6 mau 529 5 dd 21 29 30 J'¢ 24 29 24 &S
(n)
L (um) 1986 £ 119 2020 £ 210 1734 £ 186 1775 £ 188 2,023 £ 140 1,864 £ 131
(1.850 - 2.130) (1.810 —2.340) (1.421-2.109) (1,260 -2,160) (1.780 -2.330) (1.640 - 2.220)
55,04 £ 2,25 48,38 + 8,34 59+ 7,6 58 +5,2 63,7 + 4,2 63,8+ 6
a (51,39-56,9) (38,11-57,3)  (45-81) (47-67)  (55,8-72,8) (52,4 -75,5)
12,62 £ 1,58 13,00 + 2,47 13,9+ 1,7 14,0 + 1,1 16 1,2 145+1,4
b (10,62 - 14,8) (9,09-157) (11,0-16,7) (12 - 16) (14-19)  (12,4-18,5)
, 5,41 £ 0,67 4,96 + 0,24 58 +0,7 59 +0,7 6,1+1,1 55+0,6
b (4,6 - 6,3) (4,73-5,3) (4,5-7,0) (4,4 -7,4) (4,8 -8,7) (4,2 -7,0)
19,41 £ 1,11 20,06 = 2,09 21,0 £2,2 22+27 23,6 £3 22,3+23
¢ (17,88 -20,55) (17,04 - 22,8) (17 - 25) (16 - 28) (18 - 30) (17,5 - 26,7)
, 4,42 + 0,80 4,22 + 0,68 4,4+ 0,4 3,7+0,4 4+0,4 4,5+ 0,6
¢ (343 -546) (3,33-5,00) (3,5-51) (2,8 - 5,0) (3,1 -4,6) (3,6 - 6,0)
Stylet 25,76 £ 3,23 25,12 £ 1,7 23+1,2 22,2 +£0,6 258+ 1,1 25,7+ 1,1
(um) (21,5-30)  (22,5-27) (21 - 26) (21-23) (24 -27) (24 - 27)
v (%) - 57,9 + 4,2 52423 53+ 1,7 -
(53,48 - 62,70) (49 - 59) (49,2 - 57,3)
Spicule 29,52 + 3,02 - 34+ 1,6 - - 31,9+ 1,9
(um) (26 - 34) (31-37) (29 - 36)

3.2.3. Hirschmanniella oryzae

Loai H. oryzae vé6i cac dac diém vé hinh thai
hoc dya theo mo6 ta cua Chau & Thanh (2000)
vachi s6 hinh thai lugng tuong dong dugc so
sanh v6i cac nghién cdu cua Sher (1968) va
Eroshenko & ctv. (1985) ctia ching cao dugc mo
ta nhu sau:

Con céi: Khi ¢6 dinh, than hinh thudng cé
xu hudng cong. Vung déu c6 vo cling manh, mdi
bang phéng véi tii 3 - 4 vong cutin. Vung bén
c6 4 duong nhung khong cé cu truc areolation.
Kim hut ngan, nho nhung rit khoe, v6i nim
goc ctia stylet tron. Diéu gitia c¢6 hinh oval. Thuc
quan tuyén che rudt vé phia bung. L6 bai tiét
ndm ngang véi van thuc quan - rudt. Hé sinh
san kiéu doi xting nhau theo dang didelphic -
amphidelphic. Nodn bao xép thanh mot day

trong buodng triing, tui chda tinh hinh oval va
day tinh trung. Pudi hinh chép, c6 mucro & tan
cung dudi huéng vé phia bung (Hinh 4).

Con duc: Tuong ty con cai nhung c¢é nhiing
ddc diém riéng nhu tinh hoan dang don va ngan
hon 6ng sinh tinh. Canh mang dudi phat trién

khong rong va che pht theo dang leptoderal.

Hiu hét cac bang ching cho thidy H.
mucronata va H. oryzae dugc tim thdy phd bién
tai Philippines va Trung Quoéc (Chen & ctv,
2006; Pascual & ctv.,, 2014). Dac biét, H. oryzae
dugc danh gid 1a nguyén nhén gay ra hién tugng
d6i mau, suy gidm va théi riia ré laa, dan dén
su ngling phat trién va gidm 60% s nhanh lua
(Beesa & ctv., 2021b).
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7

Hinh 4. Hinh thai ctia Hirschmanniella oryzae: A. Con cai; B. Con duc; C. Au trung; D. Vung dau; E.
Hé sinh duc con cai; E Vung dudi con duc; G. Viung duéi con cai (1. Ving moéi; 2. Kim hat, 3. Diéu
gitia, 4. L0 bai tiét, 5. Am hd, 6. Gai sinh duc, 7. Mucro). Scale: A - D: 100 pum; E - G: 50 pm.

Bang 6. S6 do hinh thai ctia quan thé loai Hirschmanniella oryzae

Chi tiéu Mau nghién ctiu Sher (1968) Eroshenko & ctv. (1985)
S6 mau (n) 529 5 d'd 17 2% 10 10 ¢ 10 &S
1,46 + 0,08 1,45 + 0,06 1,44 1,17 1,25-1,68 1,30 - 1,60
L (mm) (1,33 - 1,54) (1,28-1,65) (1,14-1,63) (1,01 - 1,40)
. 61,43 + 3,84 53,63 + 5,48 60 59 47 - 62 52 - 61
(57,04 - 65,4) (47,66 - 60,72) (50 - 67) (52 -61)
: 9,58 + 0,84 9,91 + 1,26 10,7 10,0 8-11 8-10
(8,53-10,85)  (8,25-11,65)  (8,8-12,1) (9,1-11,3)
. 4,7 + 0,44 4,63 0,28 - - 42-54 4,1-4,9
(4,03 - 5,14) (4,20 - 4,95)
. 18,36 + 2,62 18,08 + 1,93 17 17 15-17 16 - 18
(14,78 - 21,85) (15,71 -20,45)  (15-19) (16 - 18)
4,17 £ 0,50 3,99 + 0,42 4,6 4,9 32-41 3,9-4.2
¢ (3,5 - 4,65) (3,50 - 4,60) (4,3 - 5,5) (4,1 - 5,4)
Stylet 17,89 + 1,39 17,39 + 0,33 17 17 17-18 16 - 18
(um) (16-19,8)  (16,90-17,80)  (16-19) (16 - 18)
53,83 + 2,24 - 52 - 51 - 54 -
VO (50,97 - 56,39) (50 - 55)
Spicule - 20,42 + 1,06 - 23 - 20-21
(um) (19 - 21,5) (18 - 26)
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Hinh 5. Van sinh mon Meloidogyne graminicola.
A, B: Bellé & ctv. (2019); C: Khan & Ahamad (2020); D: mau nghién ctu.

3.2.4. Meloidogyne graminicola

Loai M. graminicola v6i cac dac diém vé hinh
thai hoc dua theo m6 td ca Chau & Thanh
(2000), Perry & ctv. (2009):

Au tring tudi J2: Co thé hinh try, vong cutin
phén d6t manh. Vung bén véi 3 dudng va ving
dau khong phan biét v6i duong vién co thé; ving
moi chitin hoéa yéu véi 3 vong cutin tinh tit dau.
Kim hat manh véi dé€ kim tron. Vi tri cta 16 bai
tiét nam ngang hodc & sau so v6i vong than kinh.
Diéu gitia hinh tron véi van bén trong tam rat
phat trién. Cudi dudi mat dudi tron. Con cai dac
diém co thé hinh tron véi c6 ngan, vo cutin trang
duc va phan d6t, méi dep va nhan. Van sinh moén
dugc so sanh va dong nhat véi mo ta cua Bellé &
ctv. (2019), Khan & Ahamad (2020) nhu sau van

sinh moén dang oval, tao thanh cac van tron, vom
lung véi cac duong tho, miu dudi tho va viung
dudi c6 nhiéu duong khong thanh hang, ving bén
mo hodc khong cé (Hinh 5). Con duc thi chua tim
théy trong nghién ctiu nay. Loai nay dugc xem la
nguyén nhin chinh gay mat ning sudt dang ké g tat
cé cac hé sinh thdi nong nghiép trong ltia ¢ chau A
(Bellafiore & ctv., 2015), vong doi ctia ching phu
thudc rat 16n vao giong khang va giong nhay cam
dao dong tu 21 - 28 ngay (Nguyen & ctv., 2021).
bic biét, trong mo hinh ngép kho xen ké thi su
hién dién cta ching tré nén phd bién hon (Win
& ctv., 2013). Dac biét sy luu ton trén ciy cod gau
(Cyperus rotundus) va co long vic (Echinochloa
crus-galli), dan dén sy hién dién cta chung can
dugc kiém soat nguén nudc, giong khang va ciy
ky chu trung gian (Netscher & Erlan, 1993).
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3.2.5. Tylenchorhynchus leviterminalis

Loai  Tylenchorhynchus  leviterminalis
vGi cdc dic diém vé hinh thdi hoc dua theo
khéa phan loai chuyén biét ctia céc loai

Tylenchorhynchus cua Handoo (2000); Chau
& Thanh (2000); chi s6 hinh théi lugng dugc
so sanh v6i cac nghién ctiu cua Siddiqi & ctv.
(1982), Talavera & ctv. (2002), va Tram & ctv.
(2023) chung dugc mo ta nhu sau:

Bang 7. S6 do hinh thai cua quan thé loai Tylenchorhynchus leviterminalis

. Siddiqi & ctv. Tal & ctv.
Chi tiéu Mau nghién ctiu 1aciar ety atavera Socty Tram & ctv. (2023)
(1982) (2002)
56 mau 599 15 29 10 29 15 99
(n)
641,00 + 35,58 650 700 + 30 732,5 + 33
L (um)
(570 - 710) (540 - 750) (600 - 720) (670 - 760)
30,84 + 1,31 31 30,6 £ 2,1 30,2 + 1,7
a
(29,6 - 32,8) (28 - 38) (27,5 - 33,5) (26,9 - 33,8)
b 4,58 + 0,16 5,4 5,1%0,2
(434 - 5)8) (5 - 6) (4:6 - 5)3)
5,3+0,2
b - - -
(5-5,5)
11,48 + 1,02 14 13+£1,2 12,8 + 1,1
C
(10 - 12,3) (12 - 16) (11,5 - 14) (11,2 - 15)
, 3,34 + 0,36 3,8 3,9+0,3 3,204
C
(2:9 - 3>9) (3>0 - 4:5) (3)5 - 4)5) (2)8 - 470)
Stylet 17,82 + 1,31 18 19,3+ 0,8
20,5+ 0,7
(um) (16,4 - 19,6) (17 - 19) (18 - 20)
59,16 + 1,83 54 52,9+ 2,3 54,0 = 2,0
V (%)
(56,5 - 61) (52 - 58) (51 - 56,5) (51,1 - 58,5)

Con cdi ctialoai nay c6 co thé cong dang chi,
can d6i va thudn dan vé hai phia dau va duéi.
Diau nho cao, rd rang phan biét véi dudng vién
ctia co thé, khong c6 sy phan dot. Phan bén
ctia co thé c6 bon duong va hai dudng lugn
song kéo dai dén mut dudi. Kim ky sinh cta
chung phat trién binh thudng, manh va dé kim
¢6 hinh dang gidng nhu cdi chén v6i hai canh

cong vé phia trudc. Diéu gitia hinh oval hodc

tron v6i van phat trién, eo thuc quan manh
va vong than kinh nam gitta isthmus va thuc
quéan tuyén. Lo bai tiét nam & gitia thuc quan
tuyén. Phan thuc quan tuyén khong che ruot.
Hé sinh duc kép véi hai budng tring déi xting
nhau dugc chitin héa manh nhung khong c6
mang vulva. Tai chda tinh to, tron va chtia day
tinh trung, thudng nam & cudi dudi dang dui
trong hodc hinh ciu (Hinh 6).
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Hinh 6. Hinh théi con cdi cta Tylenchorhynchus leviterminalis: A, B: Co thé con cai; C. Vung dau,
D. Hé¢ sinh duc; E - G: Vung duéi (1. Vung mo6i; 2. Kim hat; 3. DGO, 4. Diéu gitia, 5. Am ho, 6. Vong
cutin, 7. Hdu mon, 8. Phasmids). Scale: A: 100 um; B - E: 25

3.2.6. Tylenchorhynchus nudus

Loai Tylenchorhynchus nudus véi cac dac
diém vé hinh thdi hoc dua theo mé ti cna
Handoo (2000); Chau & Thanh (2000) va chi s8
hinh thai lugng dugc so sanh ctia chung dugc
mo ta nhu sau:

Con cai cuia loai nay c6 kich thuéc tuong doi
16n, hinh dang hinh tru va can déi, thuon hep
6 phan dau. Ving moi dang hinh thang véi hai
vong cutin. Kim ky sinh dai, mong va can doi,

dé kim tron ma khong vat vé phia sau. Diéu gitia
dang hinh cau va thuc quan tuyén hinh qua lé.
Lo bai tiét nim ngang phia trudc cua thuc quan
tuyén, gan eo thit thuc quan. Hé sinh duc kép,
déi xting nhau qua 4m dao (vagina), cling v6i hai
tai chda tinh hinh oval hodc cau. Pudi c6 dang
hinh tru chép, tan cling du6i nhan, tron va rong,
vung sang (hyaline) tuong d6i. Phasmids nam
phia dudi hdu mon, véi cac 16 hau moén dugce bao
quanh béi 4 dén 6 vong cutin (Hinh 7).

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh 35

Hinh 7. Hinh thadi con céi cta Tylenchorhynchus nudus: A. Co thé con céi; B, C: Phan dau; D, E:
Phan dudi (1. Ving méi, 2. Kim hut, 3. Diéu gitia, 4. Van ruét - thuc quan, 5. Thuc quan tuyén, 6.
Buodng tring, 7. Am ho, 8. Bt cutin); Scale: A: 100 pm; B - E: 25 pm.

Bang 8. S6 do hinh thai cua quan thé loai Tylenchorhynchus nudus

Chi tiéu Mau nghién ctiu Tram & ctv. (2023) Allen (1955)
S6 mau (n) 599 11 2¢ 229
825,00 + 10,41 832,7+17,9
L (um) 710
(800 - 850) (810 - 860)
33,11 £ 1,30 29,4+ 6
a 30
(30,77 - 35,42) (22,1 -37,3)
5,92 £ 0,08 5,7+0,4
b 4,1-4,8
(5,80 - 6,15) (5-6,5)
15,68 + 0,24 14,1 + 1,6
C 14 -15
(15,19 -1 6,35) (12 -16)
56,22 + 0,54 53+2,8
V (%) 54 - 56
(54,88 - 57,50) (48,8 - 58,8)
. 18,88 + 0,55 18,2 £ 0,8
Kim (um) 18-19
(18,00 - 20,50) (17,5 - 20)
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3.2.7. Tylenchus sp.

Dua trén nghién ctiu cua Siddiqi (2000) thi
Tylenchus c6 nhiing ddc diém dang chu y sau day:
c6 co thé dang soi chi, dai tit 0,4 dén 1,3 mm,
thuong c6 moét sy cong nhe vé phia bung khi
dugc c6 dinh. Vung bén ctia co thé c6 4 dudng
rod rang, ddc trung cho giéng nay. Kim manh va
phén conus thuong chiém hon 1/3 chiéu dai cta
kim, v6i dé kim c¢6 hinh tron hodc hoi vat xuéng.
Diéu gitia dang oval, diéu sau c6 hinh dang nhu
qua 1¢, cardia r6 rang va dé nhén biét. L6 bai tiét
nam ngang v6i vi tri ctia diéu sau, con vulva nam
& khoang 60-70% chiéu dai co thé. Puoi dai va
nhon, Con duc cé gai sinh duc nhon, dugec mo
ta c6 trg gai don gian va canh mang dudi chi bao
pht vung 16 huyét ctia chung.

4. Két luan

Két qua nghién ctiu da dinh danh dugc 4 giong
tuyén trung hién dién trong ré va ving dat quanh ré
laa thuoc 4 ho (Pratylenchidae, Meloidogynidae,
Telotylenchidae va Tylenchidae) bao gom giong
Hirschmanniella, Meloidogyne, Tylenchorhychus
va Tylenchus. Déac biét, giong Hirschmanniella
hién dién rat phé bién (100%) v6i mat do cao
trong ca mau dat (262 + 66 ca thé/250 g) va mau
ré (516 + 73 ca thé/5 g) trong nén dét lua ngap
nudc tai tinh Séc Trang, diéu nay cho thdy cin c6
bién phap theo doéi va xay dung bién phap phong
trit can thiét nham ngén ngtia méat s6 cua chung
gia tang qua muc.

binh danh bing dic diém hinh thai hoc
va chi s6 hinh thai lugng da xac dinh dugc
7 loai bao goébm Meloidogyne graminicola,
Hirschmanniella diversa, H. mucronata, H.
oryzae, Tylenchorhynchus leviterminalis, T. nudus
va Tylenchus spp. Qua do, cho thdy thanh phan
tuyén trung trén lua tai tinh S6c Trang c6 su kém
da dang.

Loi Cam Poan

Chung t6i cam doan bai bao nay dugc
thuc hién béi nhom tac gia va khong co bat ky
mau thuan nao gitia cac tac gia.

Tai liéu tham khao (References)

AGROINFO (The Center for Agricultural and Rural
Development Information). (2022). Rice report
2022. Retrieved April 5, 2022, from https://agro.
gov.vn/images/files/Ba0%20ca0%20thuong%20
nien%20lua%20ga0%202022.pdf.

Allen, M. W. (1955). A review of the nematode genus
Tylenchorhynchus. Univiversity of California
Publications in Zoology 61, 129-166.

Beesa, N., Sasnarukkit, A., Jindapunnapat, K,
Chinnasri, B., & Chairin, T. (2021a). Incidence
and characterization of rice root nematodes,
Hirschmanniella mucronata, from rice fields
in Pathum Thani province, Thailand. Trends
in  Sciences 18(22), 486-486. https://doi.
org/10.48048/tis.2021.486.

Beesa, N., Sasnarukkit, A., Jindapunnapat, K., Tivet,
E, Bellafiore, S., & Chinnasri, B. (2021b). Species
characterization and population dynamics of
Hirschmanniella mucronata in lowland rice
fields managed under conservation agriculture
in Cambodia. Journal of The Saudi Society of
Agricultural Sciences 20(3), 137-145. https://doi.
org/10.1016/j.jssas.2020.12.009.

Bellafiore, S., Jougla, C., Chapuis, E., Besnard, G,
Suong, M., Vu, P. N, De Waele, D., Gantet, P, &
Thi, X. N. (2015). Intraspecific variability of the
facultative meiotic parthenogenetic root-knot
nematode (Meloidogyne graminicola) from
rice fields in Vietnam. Comptes Rendus Biologies
338(7), 471-483.  https://doi.org/10.1016/].
crvi.2015.04.002.

Bell¢, C., Balardin, R. R., Nora, D. D., Schmitt, J.,
Gabriel, M., Ramos, R. E, & Antoniolli, Z. L.
(2019). First report of Meloidogyne graminicola
(Nematoda:

Meloidogynidae) on  barley

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

37

(Hordeum vulgare) in Brazil. Plant Disease
103(5), 1045-1045. https://doi.org/10.1094/
PDIS-11-18-2010-PDN.

Bridge, J., Plowright, R. A., & Peng DeLiang, P. D.
(2005). Nematode parasites of rice. In Luc,
M., Sikora, R. A., & Bridge, J. (Eds.). Plant
parasitic nematodes in subtropical and tropical
agriculture (87-130). Wallingford, UK: Cabi

International.
Chau N. N. (2003). Plant nematodes and prevention
facilities. Ha Noi, Vietnam: Science and

Technology Publishing House.

Chau, N. N. & Thanh, N. V. (2000). Fauna of Vietnam,
plant-parasitic nematodes. Ha Noi, Vietnam:
Science and Technology Publishing House.

Chen, D. Y, Ni, H. F, Yen, J. H., Chen, R. S., & Tsay,
T. T. (2006). Distribution of rice root nematode
Hirschmanniella oryzae and a new recorded
H. mucronata (Nematoda: Pratylenchidae) in
Taiwan. Plant Pathology Bulletin 15, 197-210.

Cuc, N. T. (1982). New weed host of rice stem
nematode identified in Vietnam. International
Rice Research Newsletter 7(3), 15.

Cuc, N. T. T., & Prot, J. C. (1992). Root-parasitic
nematodes of deep-water rice in the Mekong
Delta of Vietnam. Fundamental and Applied
Nematology 15(6), 575-577.

De Waele, D., & Elsen, A. (2007). Challenges in
tropical plant nematology. Annual Review
of Phytopathology 45(1), 45-485. https://doi.
org/10.1146/annurev.phyto.45.062806.094438.

Eroshenko, A. S, Nguyen, N., Nguyen, V.
T, & Doan, K. (1985). Parasitic plant
nematodes of North Vietnam. Retrieved
March 20, 2025, from https://books.google.
com.vn/books/about/Paraziticheskie_
fitonematody_severno%C4%AD _c.
html?id=dFdaAAAAIAAJ&redir_esc=y.

Fortuner, R., & Merny, G. (1979). Root-parasitic
nematodes of rice. Revue de Nématologie 2(1),
79-102.

Handoo, Z. A. (2000). A key and diagnostic
compendium to the species of the genus

Tylenchorhynchus Cobb, 1913 (Nematoda:
Belonolaimidae). Journal of Nematology 32(1),
20.

Hollis, J. J., & Keoboonrueng, S. (1984). Nematode
parasites of rice. In Luc, M., Sikora, R. A., &
Bridge, ]. (Eds.). Plant parasitic nematodes in
subtropical and tropical agriculture (69-108).
Wallingford, UK: CAB International.

Hooper, D. J. (1986). Handling, fixing, staining and
mounting nematodes. In Southey, J. E (Ed.).
Laboratory methods for work with plant and
soil nematodes (39-54). London, UK: Stationery
Office.

Jain, R. K., Khan, M. R., & Kumar, V. (2012). Rice root-
knot nematode (Meloidogyne graminicola)
infestation in rice. Archives of Phytopathology
and Plant Protection 45(6), 635-645. https://doi.
org/10.1080/03235408.2011.588059.

Khan, M. R., & Ahamad, F. (2020). Incidence of root-
knot nematode (Meloidogyne graminicola) and
resulting crop losses in paddy rice in northern
India. Plant Disease 104(1), 186-193. https://doi.
org/10.1094/PDIS-12-18-2154-RE.

Khun, K., Decraemer W., Couvreur, M., H., Karssen,
G., Steel, G., & Bert, W. (2015). Deceptive
morphological variation in Hirschmanniella
mucronata (Nematoda: Pratylenchidae) and
a polytomous key to the genus. Nematology
17, 377-400. http://hdLhandle.net/1854/LU-
6902128.

Khuong, N. B. (1987). Hirschmanniella spp. in rice
fields of Vietnam. Journal of Nematology 19(1),
82.

Luc, M.
(Nemata) in the family Pratylenchidae Thorne,
1949. Revue de Nématologie 10(2), 203-218.

Mantelin, S., Bellafiore, S., & Kyndt, T. (2017).
Meloidogyne graminicola: A major threat to rice

(1987). A reappraisal of Tylenchina

agriculture. Molecular Plant Pathology 18(1),
3-15. https://doi.org/10.1111/mpp.12394.

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



38

Trudng Pai hoc Nong Lam TP. H6 Chi Minh

Netscher, C., & Erlan, E. (1993). A root-knot

nematode, Meloidogyne cf graminicola,
parasitic on rice in Indonesia. Afro-Asian
Journal of Nematology 3(1), 90-95 https://doi.

org/10.1079/cabicompendium.33243.

Nguyen, P. V. Nguyen, Tran, T. B., Nguyen, P. T,
Nguyen, L., Nguyen, N.T,, Bien, L.T., Ton, L. B,,
Le, T. T. H,, Ton, A. T., Nguyen, Q. B., Huynh, B.
V.,Le, D. D., & Bellafiore S. (2021). The response
of rice varieties to Meloidogyne graminicola
from the Mekong Delta, Vietnam. Nematology
23(10), 1153-1170. https://doi.org/10.1079/
cabicompendium.33243.

Nguyen, T. H., Masson, A. S., Moulin, L., Trinh,
Q. P, Ha, V. C,, & Bellafiore, VC. (2020a).
Root knot nematode infections promoted by
agricultural practice modifications in Vietnam
and the impacts on rice production. Academia
Journal of Biology 42(3), 15036. https://doi.
0rg/10.15625/2615-9023/v42n3.15036.

Nguyen, V. S., Nguyen, P. T. K, Araki, M., Perry,
R. N, Tran, L. B., Chau, K. M,, Min, Y. Y,, &
Toyota, K. (2020b). Effects of cropping systems
and soil amendments on nematode community
and its relationship with soil physicochemical
properties in a paddy rice field in the Vietnamese
Mekong Delta. Applied Soil Ecology 156, 103683.
https://doi.org/10.1016/j.aps0il.2020.103683.

Nguyen, V. S., Nguyen, P. T. K., Araki, M., Perry, R. N.,
Tran, L. B., Chau, K. M., Min, Y. Y., & Toyota,
K. (2020c). Seasonal variation and vertical
distribution of nematode communities and
their relation to soil chemical property and rice
productivity under triple rice cultivation in the
Mekong Delta, Vietnam. Nematology 23(1), 33-
46. https://doi.org/10.1163/15685411-bja10028.

Norton, D. C. (1978). Ecology of plant-parasitic
nematodes. New York, USA: John Wiley & Sons
Pulishers.

Pascual, M. L. D., Decraemer, W., De Ley, L
T., Vierstraete, A., Steel, H., & Bert, W.
(2014). characterization

Prevalence and

of plant-parasitic nematodes in lowland
and upland rice agro-ecosystems in Luzon,

Philippines. Nematropica 44(2), 166-180.
Perry, R. N., Moens, M., & Starr, J. L. (2009). Root-

knot nematodes. Wallingford, UK: CAB
International.
Seinhorst, J. W. (1966). Killing nematodes

for taxonomic study with hot fa 4

1. Nematologica 12(1), 178-178a.

Sher,S. A.(1968).Revisionofthegenus Hirschmanniella
Luc & Goodey, 1963 (Nematoda: Tylenchoidea).
Nematologica 14, 243-275.

Shrestha, R., Uzzo, F, Wilson, M. J., & Price, A. H.
(2007). Physiological and genetic mapping
study of tolerance to root-knot nematode in
rice. New Phytologist 176(3), 665-672. https://
doi.org/10.1111/j.1469-8137.2007.02185.x.

Siddiqi, M. R. (2000). Tylenchida: parasites of plants
and insects (2" ed.). Wallingford, UK: CAB

International.

Southey, J. E (1986). Laboratory methods for work
with plant and soil nemadodes. London, UK:
Her Majesty’s Stationary Office.

Takagi, M., Goto, M., Wari, D., Kashima, T, &
Toyota, K. (2019). Seasonal occurrence and life
cycle of lotus root nematode Hirschmanniella
diversa (Tylenchida: Pratylenchidae) in lotus
roots in paddy fields. Applied Entomology and
Zoology 54, 465-471. https://doi.org/10.1007/
$13355-019-00644-y.

Takagi, M., Sekimoto, S., Mizukubo, T., Wari,
D., Akiba, M., Perry, R. N., & Toyota, K.
(2022).
phylogenic relationships of Hirschmanniella

Geographical  distribution  and
diversa Sher (Nematoda: Pratylenchidae) in
Japan. Nematology 25(1), 45-58. https://doi.

org/10.1163/15685411-bjal0202.

Talavera, M., Watanabe, T, & Mizukubo, T.
(2002). Description of  Tylenchorhynchus
shimizui n. sp. from paraguay and notes
on T. leviterminalis Siddiqi, Mukherjee

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

39

& Dasgupta from Japan (Nematoda:
Tylenchida:  Telotylenchidae).  Systematic
Parasitology  51(3), 171-177.  https://doi.
org/10.1023/A:1014550816738.

Tandingan, 1. C.,, Prot, J. C, & Davide, R. G.

(1996). Influence of water management on
tolerance of rice cultivars for Meloidogyne
graminicola.  Fundamental — and  Applied
Nematology 19(2), 189-192. https://www.ukdr.

in Phung Hiep district, Hau Giang province.
Journal of Plant Protection 4, 36-45. https://doi.
org/10.31817/vjas.2024.7.1.02.

Win, P. P, Kyi, P. P,, Maung, Z. T. Z., & De Waele, D.

(2013). Population dynamics of Meloidogyne
graminicola and Hirschmanniella oryzae in a
double rice-cropping sequence in the lowlands
of Myanmar. Nematology 15(7), 795-807.
https://doi.org/10.1163/15685411-00002719.

uplb.edu.ph/journal-articles/3539.

Tram, T. T. T., Huy, N. G., & Phen, T. V. (2023). Survey
on the population and composition of plant-

Yeates, G. W., Bongers, T., De Goede, R. G., Freckman,
D. W, & Georgieva, S. S. (1993). Feeding habits
in soil nematode families and genera-an outline
for soil ecologists. Journal of Nematology 25(3),
315-331.

parasitic nematodes parasitic on sugarcane

Tap chi Nong nghiép va Phdt trién 24(4) www.jad.hcmuaf.edu.vn



40

Trudng Pai hoc Nong Lam TP. H6 Chi Minh

Presence and genetic diversity of Mycoplasma suis group related to reproductive disorders in

breeding pigs

Phat T. Tran', Luan M. Nguyen’, Ngoc T. H. Nguyen’, Linh N. M. Tran',
Tram T. N. Ngo', Phu H. Poan"?, Nam M. Nguyen?, & Duy T. Do"
'"Faculty of Animal Science and Veterinary Medicine, Nong Lam University, Ho Chi Minh City, Vietnam
*Faculty of Animal Science and Veterinary Medicine, Nong Lam University - Gia Lai Campus, Gia Lai, Vietnam
*Department of Biomedical Engineering, Faculty of Medicine, University of Health Sciences, Vietnam Nation-
al University Ho Chi Minh City, Ho Chi Minh City, Vietnam

ARTICLE INFO
Research Paper

Received: January 02, 2025
Revised: February 06, 2025
Accepted: February 18, 2025

Keywords

16S rRNA

M. suis group

Porcine Haemoplasma
Reproductive disorders

Sows
*Corresponding author

Do Tien Duy

Email:
duy.dotien@hcmuaf.edu.vn

ABSTRACT

Porcine Haemoplasma (PH) is a group of bacteria that parasitize
the surface of erythrocytes and cause infectious anemia in pigs of
all ages and reproductive disorders in sows, in which Mycoplasma
suis (M. suis) plays a major role. This study aimed to survey the
presence and genetic diversity of M. suis group in farms with
clinical reproductive disorders in sows. A total of 150 samples,
including blood samples from sows with reproductive disorders
and their fetuses/weak-born piglets were collected from 10 pig
farms in 6 provinces in Vietnam. The presence of M. suis group
was determined by PCR and the 16S rRNA gene was amplified and
sequenced to analyze the genetic diversity of the pathogen. The
DNA of M. suis group was identified in 137/150 (91.33%) of sow
samples with reproductive disorders. Fourteen strains of M. suis
group were successfully sequenced based on the 16S rRNA gene.
The sequences showed a high percentage of genetic similarity, with
93.72% to 100% identity to M. suis and 97.1 to 100% to M. parvum.
Through phylogenetic analysis, the sequences were identified as
belonging to M. suis group that there were at least 4 nucleotide
types. In conclusion, M. suis group is present at a high rate in pig
breeding farms in Vietnam. This is the first report about the genetic
diversity of the 16S rRNA gene of M. suis group in Vietnam.
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TOM TAT

Porcine Haemoplasma (PH) 13 nhom vi khuén ki sinh trén té bao
hong cdu gay tinh trang thi€éu mau truyén nhiém & heo moi lia
tudi va réi loan sinh san trén heo nai, trong d6 Mycoplasma suis
(M. suis) 1a tdc nhan cht yéu. Nghién ctiu nay nhim muc dich
khao sat sy hién dién va phan tich da dang di truyén ctia M. suis
tai cac trang trai xudt hién lam sang réi loan sinh san trén heo nai.
Téng cong 150 mau bao gbm mdu heo ndi réi loan sinh sdn va
mo thai/ heo con yéu ctia chung da dugc thu thép ti 10 trai heo
cong nghiép trén 6 tinh thanh tai Viét Nam. Xac dinh sy hién dién
cua M. suis group bang phuong phap PCR va gen 16S rRNA dugc
chon dé khuéch dai va gidi trinh tu nhdm danh gia sy da dang di
truyén ctia M. suis. M. suis group da dugc phat hién trong 137/150
(91,33%) mau heo nai réi loan sinh san. Gidi trinh ty thanh cong
14 chiing dua vao doan gen 16S rRNA M. suis group, cac trinh ty
c6 do tuong dong cao (93,72% - 100%) v6i M. suis va (97,1 - 100%)
v6i M. parvum. Qua phan tich phét sinh loai, cac trinh tu dugc xac
dinh thu¢c nhém M. suis group. Phén tich da dang di truyén cho
théy c6 it nhét 4 kiéu nucleotide (ntST) ctia M. suis group. M. suis
group hién dién v6i ti 1é cao tai cac trai heo giong ¢ Viét Nam. Lan
dau tién, ddc trung gen 16S rRNA ctia M. suis group dugc bao cdo
tai Viét Nam.
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1. Dt Vin Pé

Haemoplasma thuoc ho Mycoplasmataceae
(Neimark & ctv., 2001; 2002). Hién nay c6 ba
loai luu hanh trong quin thé heo dugc xac
dinh gom cé M. suis, M. parvum, Candidatus
Mpycoplasma heamosuis (Ca. M. heamosuis) va
mot loai méi dugce phat hién tai Thai Lan (Fu
& ctv., 2017; Seo & ctv., 2019; Thongmeesee &
ctv,, 2022). Trong do6, M. suis la tac nhan gay
bénh thi€u mdu truyén nhiém & heo (Infectious
anemia in pig - [AP) v6i cac biéu hién 1am sang
da dang tt cdp tinh nhu sot cao, vang da, da
nhgt nhat va c6 thé gay ti vong, dén dang man
tinh gay suy dinh dudng, giam kha nang sinh
san va rdi loan tiét stia (Ade & ctv., 2024). Ca.
M. heamosuis cing dugc xac dinh 1a gay thiéu
mau truyén nhiém tuong tu M. suis, nhung tac
dong ctia chung trén quén thé heo van chua ro6
rang (Fu & ctv., 2017; Stadler & ctv., 2019; Ade
& ctv,, 2022). Doi v6i M. parvum, cac nghién
ctiu trude day xac dinh su nghiém triing khong
gay thi€u mau nghiém trong va khong géy hai
dang ké cho heo (Jansen, 1952; Do Nascimento
& ctv., 2014; Ade & ctv., 2024).

Cho dén hién tai da c6 bo gen hoan chinh
ctia M. suis chung Illinois (Guimaraes & ctv,,
2011) B0 gen ctia ca hai loai chtta mot lugng 16n
cac trinh ty ma hoéa chua biét chtic nang, khi so
sanh chung M. suis KI3806 va chung M. parvum
Indiana, ca hai déu c6 su tuong dong tat ca cac
CDS véi chiic nang da biét (Do Nascimento
& ctv., 2014). Tl phan tich phat sinh loai dua
trén trinh ty gen 16S rRNA cho thdy M. suis,

M. parvum va loai méi tai Thai Lan cung nam
chung mét nhém, dé la M. suis/Haemominutum,
trong khi Ca. M. Haemosuis nam ¢ mot nhom
khac la M. haemofelis/haemofelis (Thongmeesee
& ctv., 2022)

Tai Viét Nam, thong tin khoa hoc vé M. suis
con rat han ché trong khi ty 1¢ hién dién cua vi
khudn nay trong cic dan heo cong nghiép rat
cao, theo cac di liéu xét nghiém ctia cac phong
xét nghiém trong nudc (di liéu khong xuat
ban). Chinh vi thé, nghién ctiu nay dugc thuc
hién nham xac dinh sy hién dién va phan tich di
truyén ctia M. suis tai cac trang trai xudt hién heo

e . 2
nai réi loan sinh san.

2. Vat Liéu va Phuong Phap
2.1. Thu thép va xu Iy mau

Téng cong 150 mau bénh phdm dugc thu
thap tai 10 trai heo gidng c6 lam sang réi loan
sinh san & 6 tinh thanh (Binh Thuin, Binh
Phudc, Ba Ria - Viing Tau, Binh Duong, Dong
Nai va Thanh Héa) (Bang 1). Mau thu thap
gom 84 mau mdu heo ndi va mau mo co quan
ndi tang (tim, gan, lach, phdi, than, hach) cta
12 thai kho, 42 thai chét luu, 12 heo con yéu.
Mau mau dugc thu thap & tinh mach tai va
khang dong bing EDTA; sau dé bao quan 2
- 8°C cung v6i mau mo co quan va tién hanh
van chuyén vé phong xét nghiém trong 24 gio.
Mau mo tuoi dugc xt ly véi dung dich PBS
1X tao thanh huyén dich 10% va bao quan &
nhiét do -20°C.
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Bang 1. S6 lugng mau thu thép & cac trai khao sat
STT Trai Mau nai Thai kho Thai luu Heo con yéu Téng mau

1 A 7 8 5 0 20

2 B 5 0 2 0 7

3 C 3 0 1 0

4 D 8 2 0 0 10

5 E 3 1 2 0 6

6 F 28 0 13 7 48

7 G 17 0 7 5 29

8 H 2 0 2 0

9 I 4 0 4 0 8

10 K 7 1 6 0 14

*Ca bénh la trudng hgp heo ndi c¢6 biéu hién lam sang va dugc thu mau mdu va thai sdy hodc heo con yéu

ctia chiing.

2.2. PCR phat hién sy hién dién ctia M. suis

Céc mau sau khi thu thép vé sé dugc tach chiét
DNA bang b¢ kit Thermo Scientific GeneJET
Genomic DNA Purification Kit (Thermo Fisher
Scientific, Hoa Ky), thuc hién theo huéng dan ctia
nha san xuit. Sau dé tién hanh xdc dinh sy hién
dién ctia M. suis bang phuong phap PCR, sti dung
cap moi trong nghién ctiu trudc dé (Hoelzle & ctv.,
2003): 55 GCATTGCCCAGTCCCCAAGGA 3,
moingugc: 5’ TGCGGGGAGTACGTGGGAAGG
3% Thanh than phan tng bao gom: 10 pL
SensiFAST™ Probe No-ROX (Bioline, Anh); 0,8
tL/ méi moi (ndéng do cudi la 10 pM); 2 uL DNA
mau va thém nudc nuclease-free d€ dugc thé tich
cudi cung 1a 20 uL. Chu trinh luan nhiét: 1 chu ky
94°C, 2 phut; 35 chu ky 94°C, 40 giay; 61°C, 40 giay
va 72°C, 40 gidy; 1 chu ky 72°C, 7 phut. San phdm
sau khi PCR ¢6 kich thude 782 bp dugce dién di
trén gel Agarose 1,5% va doc két qua dudi den UV.

2.3. PCR khuéch dai, giai trinh tu va phan tich
phat sinh loai

Céc mau duong tinh v6i M. suis khi kiém tra
bing phuongphap PCRsé dugcstdungdékhuéch

dai gen 16S rRNA bang phuong phap PCR. Cép
moi st dung dugc tham khao tti nghién ctiu trude
day (Thongmeesee & ctv., 2022) gébm moi xudi
HM_16SF1: 5 GAACAGCCGCAATGGGATTGAG
3 va moi nguagc HM_16SR1: 5
GACCTGGGAACGTATTCACCCTG 3’ Téng
thé tich phan tng la 25pL, bao gom: 12,5 uL
SensiFAST™ Probe No-ROX (Bioline, Anh);
0,75 pL/m6i moéi (ndng d6 cudi la 10 uM); 2 uL
DNA mau va thém nudc nuclease-free. Chu trinh
luan nhiét: 1 chu ky 94°C, 2 phut; 40 chu ky 98°C,
10 gidy; 60°C, 30 gidy va 68°C, 45 gidy; 1 chu
ky 68°C, 10 phut. San phdm khuéch dai c6 kich
thudc ~1000 bp dugc dién di trén gel Agarose
1,5% va doc két qua dudi déen UV. San phdm
PCR, sau d6 dugc tinh sach bang bo kit ExoSAP-
IT® Express (Applied Biosystems®, Foster City,
CA, Hoa Ky) theo huéng dan ctia nha san xuét va
gtii dén cong ty Macrogen dé€ giai trinh tu bing
phuong phap Sanger (Macrogen, Han Qudc).

Céac trinh ty gen dugc xt ly, cin chinh
bing phin mém MEGA11l (https://www.
megasoftware.net/) (Tamura & ctv., 2021). Tat ca
cac trinh ty tham chiéu ctia Haemoplasma dugc
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thu thap ti co s di liéu NCBI (https://www.
ncbi.nlm.nih.gov/). B¢ tuong dong gitia cac
trinh ty trong nghién ctiu dugc thuc hién danh
gid baing BLASTn (Nucleotide BLAST) c¢6 trong
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) va cong
cu Pairwise distance trén phdn mém MEGA11.
So sanh va x4y dung cay phat sinh loai st dung
phuong phap Neighbor-Joining, mé hinh Tamura
3-parameter, gid tri bootstrap lap lai 1000 lan. Su
da dang ctia cac kiéu trinh tu nucleotide (ntST)
dugc phén tich bang phan mém DnaSP6 (http://
www.ub.edu/dnasp/) (Rozas & ctv, 2017).
Mang luéi ntST dugc xay dung bang phuong
phap Median Joining Network trén phan mém
PopART 1.7 (https://popart.maths.otago.ac.nz/)
(Leigh & Bryant, 2015).

2.4. Phan tich thong ké

Di liéu cua nghién ctu nay dugc luu tri
va phan tich trén Excel 2021 (Microsoft Office,
Washington, USA). Trai dugc xac dinh la duong

100 =
80 =
S
<
g
s 60 -
=)
o)
=
<
<Q-
— 40 +
=
20 +
0
Trai
10/10

tinh khi ¢ it nhét 1 ca bénh duong tinh dugc
x4c dinh khi ¢6 cad mau trén heo ndi va mau mo
thai hodc heo con yéu ctia chung duong tinh.
Ty 1é nhiém theo mau, ca bénh véi khoang tin
cdy 95% (CI 95%) cung kiém dinh Fisher’s exact
test d€ kiém chiing su khac biét caa ty 1é nhiém
gitia cac loai mau, v6i mic y nghia thong ké
duoc xac dinh 1a P < 0,05 dugc thuc hién béi
phan mém Minitab 17.

3. Két Qua

3.1. Su hién dién cua M. suis group & cac trai
heo giong

Tat ca 10/10 trai (100%) heo giong thu thap
déu phat hién mau duong tinh v6i M. suis group.
Theo ca bénh, ty 1¢ duong tinh M. suis group
la 41/48 ca (85,42%, CI 72,24% - 93,93%) va
137/150 (91,33%, CI 85,64% - 95,30%) duong
tinh theo mau (Hinh 1).

Mau
137/150

Cabénh
41/48

Hinh 1. Ty 1¢ phat hién mam bénh & muic trai, ca bénh va mau.
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Trong téng s6 137 mau duong tinh, mau mau
chiém 55,33% (83/150) va con lai la cdc mau mo
co quan thai va heo con yéu, trong dé thai chét
luu chiém 24,66% (37/150) (Hinh 2A). Ty l¢
duong tinh M. suis group trén cac loai mau thu
thap dao dong tli 41,67 - 100%, bao gom 98,81%
(83/84) ¢ mau mau toan phan heo nai, 88,7%
(37/42) 6 mau thai chét luu, 41,67% (5/12) trén

A B

Ty 1é duong tinh (%)

m Thai chét luu
® Heo con yéu

B Mau
® Thai kho

mau thai kho va 100% (12/12) & mau heo con
yéu. Mau mau toan phén co ty 1¢ phat hién M.
suis group cao hon mau thai chét luu va thai kho
(P <0,05) va ty 1é duong tinh & mau thai chét luu
cao hon mau thai khé (P < 0,05). Mic du, ty 1é
duong tinh 100% nhung khong c6 su khac biét
vé mat thong ké (P > 0,05) gitia mau mo heo con

yéu, mau toan phan va mau thai luu (Hinh 2B).

% dk

100
80
60
40
20
0

Mau  Thaichét Thaikhé Heo con

83/84  luu 5/12 yéu

37/42 12/12

Hinh 2. Su phén bé ctia cac loai mau thu thap. (A) Mau duong tinh
v6i M. suis. group; (B) Ty 1¢ duong tinh véi M. suis group theo cac
loai mau dugc thu thap. * P < 0,05, ** P < 0,01, *** P < 0,001.

3.2. Phén tich trinh tu gen 16S rRNA cua PH

Mudi bén chung M. suis trong nghién ctiu
dugc giai trinh ty va phan tich dac trung cung
v6i ba bo gen hoan chinh ctia cac chung dugc
thu thap ti GenBank gom Mycoplasma suis
Illinois (CP002525), Mycoplasma suis KI3806
(FQ790233) va Mpycoplasma parvum Indiana

(CP006771). Su tuong dong gitia chung nghién
ctiu v6i Mycoplasma suis Illinois tii 96,77% dén
96,88%, vGi Mycoplasma suis KI3806 tU 96,35%
dén 96,56% va v6i Mycoplasma parvum Indiana
tt 99,58% dén 99,79%. Ngoai ra, trinh tu cdc mau
trong nghién ctiu cling dugc so sanh véi trinh
tu tham chiéu ctia mot s6 qudc gia trén toan thé

gi6i dugc thé hién & Bang 2.
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Bang 2. Su tuong dong (%) so sanh gitia cac ching nghién ctiu véi cac chiing tham khéo

Ngudn goc M. suis M. parvum Ca. M. haemosuis
Thai Lan 96,57 - 97,45 97,88 - 100 81,03 - 81,44

Trung Quéc 95,04 - 99,90 99,90 - 100 81,30 - 81,57
Han Quéc 96,15 - 97,41 97,10 - 100 81,29 - 81,43

buc 93,72 - 100
My 96,79 - 96,90
Nhat Ban 96,57 - 96,79%
Brazil 97,34 - 97,45

99,05 - 99,79 -
99,58 - 99,79 -
99,90 - 100 -
98,31 - 100 -

Cay phat sinh loai dya vao trinh ty mot phan
gen 16S rRNA ctia Haemoplasma dugc chia lam
hai nhéom chinh gém Haemominutum hoac M.
suis group va Haemofelis hoac M. haemofelis. Xac
dinh muoi bén trinh ty ctia ching trong nghién

Haemominutum (M. suis group), giong véi cac
trinh tu Mycoplasma suis dugc phan lap & Duc,
Trung Qudc va Mycoplasma parvum & Piic, Han
Quoc, Nhat Ban, Thai Lan, My va Brazil, dugc
trinh bay cu thé 6 Hinh 3.

ctiu déu ndm trong cing mét nhanh thuéc nhém

Mycoplasma parvum Mpar 98-Pig-Germany-ON703817
.I[ Mycoplasma parvum Mpar 138-Pig-Germany-ON703819
Mycoplasma parvum 18-GB-16 -Pig-Korea-MK492389
Mycoplasma parvum Morioka9-Swine-Japan-AB610850
@ DTD-2018S/BP-2024
@ DTD-33700S/BP-2024
@ DTD-03300S/BP-2024
@ DTD-D4/THANHHOA-2023
Mycoplasma suis Zhejiang-China-HQ259257
I Mycoplasma suis wild boar 74-Germany-FN436017
@ DTD-VS/BP-2023
| Mycoplasma suis Guangdong-Pig-China-AY492086
@ DTD-3459-7/BT-2023
@ DTD-5594S/8P-2023
41 Mycoplasma suis wild boar 37-Germany-FN436016
DTD-0149S8/BP-2023
DTD-1514LY/DN-2023
DTD-G3/BD-2023
DTD-TL/BRVT-2023
DTD-43662S/BT-2024
DTD-43662F/BT-2024
DTD-44282S/BT-2024
Mycoplasma parvum ntST 19-Pig-Thailand-OL894542
- Mycoplasma parvum Indiana-Pig-USA-CP006771
Mycoplasma suis HLJ/2010-China-KF740480
Mycoplasma parvum clone 1-Pig-Brazil-MK287838
Mycoplasma suis CQ-Pig-China-EU603330
Mycoplasma suis 15-GN-22 -Pig-Korea-MK492381
Mycoplasma suis ntST 10-Pig-Thailand-OL894533
7} Mycoplasma suis clone 2-Pig-Brazil-MK287839
S Mycoplasma suis ntST 3-Pig-Thailand-OL894526
Mycoplasma suis 14-GN-32 -Pig-Korea-MK492380
Mycoplasma suis Morioka5-Swine-Japan-AB610847
Mycoplasma suis Morioka6-Swine-Japan-AB610848
Mycoplasma suis KI3806-Germany-FQ790233
Mycoplasma suis wild boar 169-Germany-FN436010
s Mycoplasma suis lllinois-Pig-USA-CP002525
771 Mycoplasma suis Zachary-Pig-USA-AF029394
E New clade ntST 27-Pig-Thailand-OL894550
wo = New clade ntST 24-Pig-Thailand-OL894547

£

Haemominutum group or
M. suis group

Cluster 1

Cluster 2

Clushq

— Mycopl yonii-Bovine-China-AY769937
100 Mycoplasma ovis Michigan-Sheep-USA-CP006935

My is Ohio2-Cat-USA-CP002808
Candidatus Mycoplasma h is-P China-JX489600 :
B ol Candidatus Mycoplasma h is NST 22-Pig-Thailand-OL894545 Haemofelis group
| Candidatus Mycoplasma h is-Porcine-China~JX489601 or M. haemofelis group

62+ Candidatus M’ycoplasma haemosuis-Pig-Korea-MK492379
| Mycopl idi ATCC 29342-Australia-AF132741
NBRC 14401-USA-NR 113659

Mycop p
| Mycoplasmoides pneumoniae MBC035-MPN-165-Spain-PQ498794

Pneumoniae group

—_
noz

Hinh 3. Céy phat sinh loai ctia Haemoplasma dugc xay dung dua trén trinh tu nucleotide ctia
doan gen 16S rRNA bang phan mém MEGA11, stt dung phuong phap Neighbor-Joining, m6 hinh
Tamura 3-parameter va gia tri boostrap ldp lai 1000 lan.
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Sau khi phan tich ching t6i da phat hién ra 4
ntST khéc nhau ti mudi bon chudi gen (ching
M. suis nghién ctiu; Bang 2) véi chi s6 khac biét
nucleotide () la 0,00086 + 0,00018 va s6 lugng

nucleotide khac biét trung binh (k) la 0,824. Pho
bién nhat la ntST 1 véi ty 1é la 50% tdng s6 lugng
mau trong nghién ctiu nay (Bang 3).

Bang 3. Cac loai ntST ctia doan gen 16S rRNA trong nghién ctiu dugc phan tich bang phan mém

DnaSP6
ntST Mau bai tugng Loai mau Vung (tinh)
1 DTD-0149S/BP-2023 Heo Miéu Binh Phudc
DTD-1514LY/DN-2023 Heo Méu Dbong Nai
DTD-43662S/BT-2024 Heo Mau Binh Thuan
DTD-43662F/BT-2024 Heo Thai Binh Thuan
DTD-G3/BD-2023 Heo Maiu Binh Duong
DTD-TL/BRVT-2023 Heo Mau Ba Ria-Viing Tau
DTD-44282S/BT-2024 Heo Maéu Binh Thuén
2 DTD-VS/BP-2023 Heo Mau Binh Phuéc
DTD-D4/Thanhhoa-2023 Heo Mau Thanh Hoéa
DTD-03300S/BP-2024 Heo Mau Binh Phudc
DTD-33700S/BP-2024 Heo Maéu Binh Phudc
DTD-2018S/BP-2024 Heo Mau Binh Phudc
3 DTD-3459-7/BT-2023 Heo Mau Binh Thuan
4 DTD-5594S/BP-2023 Heo Mau Binh Phudéc

Mang luéintST cuia cac trinh ty gen 16SrRNA
dugc thé hién & Hinh 4, bao gom ntST 1 dén
ntST_4 la cac ntST dai dién cho mudi bon chiing
M. suis nghién ctiu nay va mudi mdt trinh tu
Haemoplasma thu thap tii GenBank. Két qua cho
thay ca bon ntST tap trung lai trong mdt nhom
nhd cung véi cac trinh ty dugc phan lap tii My
(CP006771), Trung Qudc (JX489599, AY492086,
HQ259257, KF740480), Duc (FN436018) va

Nhat Ban (AB610845). Bén canh dé, c6 thém
hai nhém nhé khac, mét nhom gom cac trinh tu
phan lap tai My (CP002525, AF029394), Brazil
(MK287839), Dtic (FQ790233, FN436013),
Nhat Ban (AB610847) Trung Quéc (EU603330,
KC907396) va Thai Lan (OL894533), va nhém
con lai la trinh tu dugc phan lap tai Thai Lan
(OL894549). Ca ba nhom nay déu thuoc nhém
16n la Haemominutum hodc M. suis group.
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KC907396

Haemominutum group or M. suis group

01894533
MK287839

MK492379

AB610847

Haemofelis group or M. haemofelis group

EU603330

FN436018

CP002525
AF029394

FQ790233

FN436013

01894549
{ N
0 Sk
&
1 sample
@ china
@ Thailand
@ Vietnam
© usa
@ Japan
© Germany
Korea
@ Brazi

Hinh 4. Mang luéi ntST ctia cac trinh ty gen 16S rRNA bao gom 14 chung trong nghién ctiu nay
(ntST_1 dén ntST_4) va cac trinh ty PH thu thap ti GenBank, dugc x4y dung bang phan mém
PopART 1.7. Méi hinh tron ting vé6i ntST, kich thudc hinh tron bi€u thi tan suit ctia ntST va mau
sdc dai dién cho quéc gia, cac trinh tu trong nghién ctu nay dugc ki hiéu mau do 1a nhiing trinh ty
dau tién tai Viét Nam.

4. Thao Luin

Nghién ctiu cho thay M. suis dugc tim théy tai
100% trai méc rdi loan sinh san dugc khao sat.
Theo ca bénh va mau 1an lugt c6 ty 1é nhiém M.
suis group la 85,42% va 91,33%. Cac nghién ctiu
tai Han Qudc va Duc ghi nhén ty 1é luu hanh dao
dong trong khoang 0,2% dén 31,25% (Seo & ctv,,
2019; Stadler & ctv., 2019), trong khi mot nghién
ctu tai Brazil bdo cdo 80% heo nai duong tinh
v6i M. suis (Guimaraes & ctv., 2007) va ty 1é nay
& muc 80,2% tai mot tinh ctia Trung Quéc (Fu &
ctv,, 2017). Su chénh léch trén c6 thé giai thich
bang mot s6 yéu té dugc cho 1a anh hudng dén
ty 1é luu hanh M. suis & trang trai nhu: phan bo
dialy, thoi gian 14y mau va bé tri nghién ctiu nhu
doi tugng heo nai c6 1am sang. Haemoplasma ky
sinh trén hong cdu vat cha, vi thé vi khudn nay
dé dang truyén qua vét thuong hd gitia cac vat
cht v6i nhau hodc tinh trang vy nhiém khi tai

st dung kim tiém cung cac dung cu y t€ khac cho
nhiéu ca thé trong dan (Arendt & ctv., 2024), day
c6 théla tinh trang dé gap phai tai cac trai khong
dam bao co s vét chat va khong chudn hoa ky
thuit quan ly dan dén ty 1é nhiém M. suis trong
dan tang cao (Hoelzle, 2008; Toledo & ctv., 2016).
Ty 1é nhiém Porcine Haemoplasma ting theo do
tudi, do thu 16n tudi cé thaoi gian phoi nhiém dai
hon (Song & ctv., 2014). Cung véi do, kha nang
mang trung man tinh du sau khi dugc diéu tri
khéng sinh va su suy gidm mién dich trong giai
doan mang thai (Elbers & ctv., 1994; Luppi, 2003;
Ade & ctv,, 2022) lam cho cdng tac phat hién su
hién dién cua vi khudn nay va diéu tri gdp nhiéu
khé khéan (Messick, 2004; Gatto & ctv., 2019)

Trong nghién ctiu nay, ngoai dugc phat hién
G heo nai cé biéu hién réi loan sinh san, PH con
dugc tim thdy trong mot s6 mau heo con chét
luu, thai sdy va thai kho. Nhiing nghién ctiu khac
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trén thé gidi cho biét: & cdp do trang trai chan
nuodi, trai xudt hién ca nhiém M. suis c6 nhiéu
heo con chét luu hon so véi trai khong nhiém
(Stadler & ctv., 2019); vé cdp do ca thé, ty 1é thai
chét luu dugc bao cdo tang & heo nai duong tinh
v&i M. suis (Brissonnier & ctv., 2020). Mic du
biéu hién lam sang ctia heo ndi duong tinh véi
M. suis c6 lién quan dén sy roi loan sinh san (
Henderson & ctv., 1997; Brissonnier & ctv., 2020;
Stadler & ctv., 2021) nhung chua cé bao cao cho
thay M. suis truc ti€p gy ro6i loan sinh san. Thai
chét luu con c6 thé xay ra do anh hudng cta cac
yéu t6 khac vi chua c6 két luan nao dugc dua ra
chiing minh heo con chét luu trong truong hgp
nay la do M. suis (Stadler & ctv., 2019). Hon niia,
tinh trang dong nhiém cung caic mam bénh lién
quan r6i loan sinh san khac ngay cang gia tang
(Heinritzi, 2000; Messick, 2004; Wu & ctv., 2006)
gdy ra nhiing khé khan trong viéc nghién ctiu
kha nidng gay bénh ctia M. suis dén tinh trang réi
loan sinh sén trén heo nai.

Cac trinh ty gen 16S rRNA trong nghién ctiu
v6i c6 do tuong dong ti 93,72% dén 100% véi
trinh tu M. suis, tii 97,10% dén 100% vdéi trinh
tu M. parvum clia cac quoc gia nhu Trung Quoc,
Dic, Thai Lan, Han Qudc, Nhat Ban va Brazil; tu
81,03% dén 81,57% vdéi trinh tuy Ca. M. haemosuis
ctia cac qudc gia nhu Théi Lan, Trung Qudc, Han
Quoéc. Trong do, cac trinh ty trong nghién ctiu
thé hién muc d6 tuong dong cao nhit véi M.
suis, 1a trinh tu c6 nguoén goc ti Puic (FN391018)
voi do tuong dong 100%. Tiép theo, mic do
tuong dong rat cao véi M. parvum (100%), dugc
ghi nhén tli cac quoc gia khac nhau gom Trung
Quoc (JX489599), Thai Lan (Thongmesee &
ctv,, 2022), Nhat Ban (Wantanabe & ctv.,, 2011),
Han Quoéc (Seo & ctv., 2019), Brazil (Sonalio &
ctv,, 2021). Mtic d6 tuong dong cao nhat véi Ca.
M. haemosuis dugc ghi nhén tai Trung Qudc
(JX489601) voi do tuong dong 1a 81,57%. Theo

Volokhov & ctv. (2012), néu hai ching trong
cung mdt nhém c6 do tuong dong cua trinh tu
gen 16S rRNA trén 97% va & cing mét nhanh thi
chtng rét c6 thé la cing mot loai.

Vé két qua ctia cay phat sinh loai, ca 14 chting
nghién ctiu déu tap trung trén cing mét nhanh
cung v6i nhiing trinh tu M. suis ctia Trung Quoc,
Duic va con ¢bd su xuat hién cua trinh tu M.
parvum ctua My, Thai Lan, Nhat Ban, Han Quéc
va Brazil. Nhanh thu hai tdp trung nhiéu trinh
tu M. suis cta cac quoc gia nhu Trung Quoc,
Han Quoéc, Thai Lan, Nhat Ban, My, Brazil va
btic. PH méi dugce ghi nhan tai Thai Lan nam
nhanh cum tht ba. Ca 3 nhanh nay déu thudc
nhom Haemominutum hoac M. suis group. Doi
v6i Ca. M. haemosuis, trinh tu tap trung thanh
mot nhanh gom cac trinh tu ctia Thai Lan, Trung
Quéc va Han Quéc thuoc nhom Haemofelis.
Phan tich mang luéi ntST ciing cho két qua tuong
tu khi 4 ntST dugc dai dién cho 14 trinh ty trong
nghién ctiu déu nam chung mét nhém nhod cung
v6i trinh ty tai My (CP006771), Trung Quoc
(JX489599, KF740480, HQ259257, AY492086),
biic (FN436018) va Nhat Ban (AB610845) thudc
nhoém 16n Haemominutum hoac M. suis group.
Hoelzle & ctv. (2010) da bao cdo rang, cac trinh
tu M. suis tii heo riing cé su phan chia thanh 2
nhanh, nhanh A gin véi cic trinh ty & Dtic va My,
nhanh B gin véi cac trinh tu & Trung Qudc véi
do6 tuong dong so v6i nhanh A 1a 96,2%. Ngoai
ra, cac trinh tu M. suis cua Trung Quoc dugc
ching tdi st dung lam trinh ty tham khao gém
M. suis Zhejiang (HQ259257) dugc cong bé ndm
2010 va mot trinh tu khac dugc Hoelzle & ctv.
(2003) stt dung lam chting tham khao la M. suis
GD (AY492086), trong khi cac chung M. parvum
Indiana (CP006771), M. suis Illinois (CP002525)
va M. suis KI3806 (FQ790233) dugc cong b lan
lugt vao nam 2013, 2014 va 2015. Diéu nay cho
thdy cac trinh tu M. suis cia Trung Qudc dugc
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sti dung c6 thé da ca vi thoi diém ching dugc
codng bd, chua cé nhiéu di liéu hodc nghién ctiu
day du vé nhiing loai PH khac dan dén su nhan
dién chi tap trung vao M. suis. Do d6, cac trinh
tu dugc cong bo trude khi o6 di liéu vé bo gen
hoan chinh chua du co s& dé phan loai chinh xac.
Seo & ctv. (2019) cting da dé cap dén cac chung
M. suis trude day can phai dugc danh gia lai (Seo
& ctv., 2019)

Hién tai, M. parvum dugc cho la khong gay
bénh vi khdéng quan sat dugc biéu hién 1am sang
rd rét nao trén heo bi nhiém ( Splitter, 1950; Do
Nascimento & ctv., 2014). Tuy nhién, mot so
nghién ctiu cho thay méi lién h¢ gitia sy hién dién
ctia M. parvum néi riéng va PH ndi chung c6 lién
quan dén viéc gy anh hudng do6i v6i ndng sudt
trong chan nudi heo (Petri & ctv., 2020; Sonalio
& ctv., 2021)three porcine hemoplasmas (PH.
Méi tuong quan nghich gitia tai lugng vi khuédn
(M. suis va M. parvum) v6i ADWG - trung binh
tang trong ngay (Petri & ctv., 2020)three porcine
hemoplasmas (PH, s6 lugng con dé/tudn, heo
con cai stia/tudn va trong lugng giét mé (Sonalio
& ctv., 2021). Tuy nhién, qua cdc nghién ctiu trén
c6 thé nhan théy, su anh hudng dén nang sudt
trong chdn nudi heo dugc ghi nhin chung cho
tac dong cua PH, chua c6 bdo cdo cu thé la do
hoat dong ctia riéng M. parvum.

Mtic d6 tuong dong cao gitia hai loai M. suis
va M. parvum lam cho viéc thiét ké cac doan moi
déc hiéu cho tling loai rat khé khan (Watanabe &
ctv,, 2011; Seo & ctv., 2019). Nhiing nghién ctiu
gan déy cting da ap dung phén tich thém cac gen
muc tiéu khac nhu 23S rRNA va rnpB (Petri &
ctv., 2020; Sonalio & ctv., 2021; Thongmeesee &
ctv., 2022)three porcine hemoplasmas (PH. St
dung thém cdc gen muc tiéu trén d€ phén tich
trong tuong lai la can thiét va giup khac phuc
dugc nhiing han ché cta gen 16S rRNA trong
phan biét M. suis va M. parvum.

5. Két Luan

Nghién ctiu phat hién sy hién dién cta M.
suis group véi ty 1é cao (91,33%) tai cac trai heo
giéng mic rdi loan sinh san. Lan d4u tién, cac
trinh tu 16S rRNA ctia M. suis group dugc ghi
nhan tai Viét Nam, dong thoi xac dinh c6 sy da
dang di truyén ctia M. suis group trong cac trang
trai heo r6i loan sinh san.

Loi Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky mau thuan gitia cac
tac gia.

Loi Cam On

Nghién ctiu nay la ndi dung cua dé tai khoa
hoc va cong nghé cép co sé ma s6 CS-SV24-
CNTY-01, dugc cdp kinh phi bdi Trudng Dai
hoc Nong Lam TP. H6 Chi Minh.

Tai Liéu Tham Khao (References)

Ade, J., Eddicks, M., Ritzmann, M., Hoelzle, K.,
Hoelzle, L. E., & Stadler, J. (2024). Haemotrophic
Mycoplasma infecting pigs: A review of

the current knowledge. Microorganisms

12(7), 1267. https://doi.org/10.3390/

microorganisms12071267.

Ade, J., Hoelzle, K., Stadler, J., Ritzmann, M., &
Hoelzle, L. (2022). Occurrence of Mycoplasma
parvum in german pigs of different age groups
using a novel quantitative real-time PCR assay.
Pathogens 11, 1374. https://doi.org/10.3390/
pathogens11111374.

Arendt, M., Stadler, J., Ritzmann, M., Ade, J., Hoelzle,
K., & Hoelzle, L. E. (2024). Hemotrophic
Mpycoplasma - Vector transmission in livestock.
Microorganisms ~ 12(7), 1278.  https://doi.
org/10.3390/microorganisms12071278.

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

51

Brissonnier, M., Normand, V., Lebret, A., Moalic, P. Y.,
Guyomard, A. S., Bachy, V., Berton, P, Auvigne,
V., Bouchet, E, & Boulbria, G. (2020). Frequency
of infection with Mycoplasma suis in gestating
sows using qPCR on ten commercial French
herds, and impact of the infection on clinical,
haematological and biochemical parameters.
Porcine Health Management 6(1), 13. https://
doi.org/10.1186/s40813-020-00152-4.

Do Nascimento, N. C., Dos Santos, A. P, Chu, Y,
Guimaraes, A. M., Baird, A. N, Weil, A. B,, &
Messick, J. B. (2014). Microscopy and genomic
analysis of Mycoplasma parvum strain Indiana.
Veterinary Research 45(1), 1-11. https://doi.
org/10.1186/s13567-014-0086-7.

Elbers, A. R. W,, Geudeke, M. J., van Rossem, H.,
Kroon, M. C., & Counotte, C. H. M. (1994).
Haematology and biochemistry reference values
for sows kept under modern management
conditions. Veterinary Quarterly 16(2), 127-
130. https://doi.org/10.1080/01652176.1994.96
94433.

Fu, Y, Shi, T, Xu, L., Wei, W, Lu, E, Zhang, X., Yuan,
X., Li, J., Ly, J., & Fang, W. (2017). Identification
of a novel Hemoplasma species from pigs
in Zhejiang province, China. The Journal of
Veterinary Medical Science 79(5), 864-870.
https://doi.org/10.1292/jvms.16-0545.

Gatto, I. R. H,, Sonilio, K., do Amaral, R. B., Morés, N.,
Dalla Costa, O. A., André, M. R., & de Oliveira,
L. G. (2019). High frequency and molecular
characterization of porcine hemotrophic
mycoplasmas in Brazil. Veterinary Microbiology
231, 33-39. https://doi.org/10.1016/j.

vetmic.2019.02.024.

Guimaraes, A. M. S., Biondo, A. W,, Lara, A. C,, &
Messick, J. B. (2007). Exploratory study of
Mycoplasma suis (Eperythrozoon suis) on four
commercial pig farms in southern Brazil
Veterinary Record 160(2), 50-53. https://doi.
org/10.1136/vr.160.2.50.

Guimaraes, A. M. S., Santos, A. P, SanMiguel, P,
Walter, T., Timenetsky, J., & Messick, J. B. (2011).
Complete genome sequence of Mycoplasma
suis and insights into its biology and adaption
to an erythrocyte niche. Plos One 6(5), e19574.
https://doi.org/10.1371/journal.pone.0019574.

Heinritzi, K. E. (2000). Eperitrozoonosis. In Straw, B.
E., D'Allaire, S., Mengeling, W. L, & Taylor D. J.
(Eds.). Enfermedades del cerdo (8" ed., 363-367).
Buenos Aires, Argentina: Editorial Intermedica.

Henderson, J. P., O'Hagan, J., Hawe, S. M., & Pratt,
M. C. H. (1997). Anaemia and low viability
in piglets infected with Eperythrozoon suis.
Veterinary Record 140(6), 144-146. https://doi.
org/10.1136/vr.140.6.144.

Hoelzle, K., Engels, M., Kramer, M. M., Wittenbrink,
M. M., Dieckmann, S. M., & Hoelzle, L. E.
(2010). Occurrence of Mycoplasma suis in wild
boars (Sus scrofa L.). Veterinary Microbiology
143(2),  405-409.  https://doi.org/10.1016/;.
vetmic.2009.11.015.

Hoelzle, L. E. (2008). Haemotrophic mycoplasmas:
Recent advances in Mycoplasma suis. Veterinary
Microbiology 130(3-4), 215-226. https://doi.
org/10.1016/j.vetmic.2007.12.023.

Hoelzle, L. E., Adelt, D., Hoelzle, K., Heinritzi, K., &
Wittenbrink, M. M. (2003). Development of
a diagnostic PCR assay based on novel DNA
sequences for the detection of Mycoplasma
suis (Eperythrozoon suis) in porcine blood.
Veterinary Microbiology 93(3), 185-196. https://
doi.org/10.1016/S0378-1135(03)00040-3.

Jansen, B. C. (1952). The occurrence of Eperythrozoon
parvum Splitter, 1950 in South African swine.
Onderstepoort Journal of Veterinary Research

25(4), 1952.
Leigh, J. W,, & Bryant, D. (2015). POPART: Full-
feature software for haplotype network

construction. Methods in Ecology and Evolution
6(9), 1110-1116. https://doi.org/10.1111/2041-
210X.12410.

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



52

Trudng Pai hoc Nong Lam TP. H6 Chi Minh

(2003).
are affected by pregnancy. Vaccine 21(24),
3352-3357. https://doi.org/10.1016/S0264-
410X(03)00331-1.

Luppi, P. How immune mechanisms

Messick, J. B. (2004). Hemotrophic mycoplasmas
(hemoplasmas): A review and new insights
into pathogenic potential. Veterinary Clinical
Pathology 33(1), 2-13. https://doi.org/10.1111/
j.1939-165X.2004.tb00342.x.

Neimark, H., Johansson, K. E., Rikihisa, Y., &
Tully, J. G. (2001). Proposal to transfer some
members of the genera Haemobartonella and
Eperythrozoon to the genus mycoplasma with

descriptions of “Candidatus  Mycoplasma
haemofelis”, “Candidatus Mycoplasma
haemomuris”, “Candidatus ~ Mycoplasma
haemosuis” and “Candidatus Mycoplasma

wenyonii”. International Journal of Systematic
and Evolutionary Microbiology 51(3), 891-899.
https://doi.org/10.1099/00207713-51-3-891.

Neimark, H., Johansson, K. E., Rikihisa, Y., & Tully, ]. G.
(2002). Revision of haemotrophic Mycoplasma
species names. International Journal of

Systematic and Evolutionary Microbiology 52(2),

683.  https://doi.org/10.1099/00207713-52-2-

683.

Oehlerking, J., Kube, M., Felder, K. M., Matter,
D., Wittenbrink, M. M., Schwarzenbach, S.,
Kramer, M. M., Hoelzle, K., & Hoelzle, L. E.
(2011). Complete genome sequence of the
hemotrophic Mycoplasma suis strain KI3806.
Journal of Bacteriology 193(9), 2369-2370.
https://doi.org/10.1128/JB.00187-11.

Petri, E A. M., Sonalio, K., de Souza Almeida, H. M.,
Ferraz, M. E. S., Storino, G. Y., de Souza, M.
R., André, M. R, & de Oliveira, L. G. (2020).
Porcine hemothropic mycoplasmas infection
associated with productive impact in intensive
pig production. Porcine Health Management
6(1), 1-8. https://doi.org/10.1186/s40813-020-
00171-1.

Rozas, J., Ferrer-Mata, A., Sdnchez-DelBarrio, J. C,,
Guirao-Rico, S., Librado, P, Ramos-Onsins, S.
E., & Sanchez-Gracia, A. (2017). DnaSP 6: DNA
sequence polymorphism analysis of large data sets.
Molecular Biology and Evolution 34(12), 3299-
3302. https://doi.org/10.1093/molbev/msx248.

Seo, M. G., Kwon, O. D., & Kwak, D. (2019). Prevalence
and phylogenetic analysis of hemoplasma
species in domestic pigs in Korea. Parasites and
Vectors 12, 378. https://doi.org/10.1186/s13071-
019-3638-x.

Sonalio, K., Perles, L., Gatto, I. R. H., Amaral, R. B,,
Almeida, H. M. S., Galdeano, J. V. B., Vieira,
R. E C,, André, M. R,, & Oliveira, L. G. (2021).
Genetic diversity of emerging hemotropic
mycoplasmas in domestic pigs from Brazil.
Transboundary and Emerging Diseases 68(3),
1162-1174. https://doi.org/10.1111/tbed.13767.

Song, Q., Zhang, W., Song, W.,, Liu, Z., Khan, M.
K., He, L., Fang, R, Li, P, Zhou, Y., Hu, M., &
Zhao, J. (2014). Seroprevalence and risk factors
of Mycoplasma suis infection in pig farms in
central China. Preventive Veterinary Medicine
117(1), 215-221.  https://doi.org/10.1016/j.
prevetmed.2014.07.006.

Splitter, E. J. (1950). Eperythrozoon suis n. sp. and
Eperythrozoonparvum n. sp., two new blood
parasites of swine. Science 111(2889), 513-514.
https://doi.org/10.1126/science.111.2889.513.

Stadler, J., Ade, J., Hermanns, W. Ritzmann,
M., Wentzel, S., Hoelzle, K., & Hoelzle, L.
E. (2021).
pathomorphological findings in Mycoplasma

Clinical, haematological and
suis infected pigs. BMC Veterinary Research
17(1), 214. https://doi.org/10.1186/s12917-021-

02919-5.

Stadler, J., Willi, S., Ritzmann, M., Eddicks, M.,
Ade, J., Hoelzle, K., & Hoelzle, L. E. (2019).
Detection of Mycoplasma suis in pre-suckling
piglets indicates a vertical transmission. BMC
Veterinary Research 15(1), 252. https://doi.
org/10.1186/s12917-019-2001-y.

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

53

Tamura, K., Stecher, G., & Kumar, S. (2021). MEGA11:

Molecular evolutionary genetics analysis version
11. Molecular Biology and Evolution 38(7), 3022-
3027. https://doi.org/10.1093/molbev/msab120.

Thongmeesee, K., Kamkong, P, Thanee, S,

Wattanapansak, S., Kaewthamasorn, M., &
Tiawsirisup, S. (2022). Molecular detection
and genetic analysis of porcine hemoplasmas
in commercial pig farms from Thailand reveal
a putative novel species. Transboundary and
Emerging Diseases 69, €2028-e2040. https://doi.
org/10.1111/tbed.14537.

Toledo, M. A., Leite, A. 1., Gongalves, L. R., Sousa,

K. C. M. de, do Amaral, R. B., da Silva, G. C.
P, Machado, R. Z.,, & André, M. R. (2016).
High occurrence of Mycoplasma suis infection
in swine herds from non-technified farms
in Mossoro, state of Rio Grande do Norte,
Northeastern Brazil. Revista Brasileira de
Parasitologia Veterindria 25, 414-417. https://
doi.org/10.1590/51984-29612016084.

Volokhov, D. V., Simonyan, V., Davidson, M. K., &

Chizhikov, V. E. (2012). RNA polymerase beta
subunit (rpoB) gene and the 16S-23S rRNA
intergenic transcribed spacer region (ITS) as
complementary molecular markers in addition
to the 16S rRNA gene for phylogenetic analysis
and identification of the species of the family
Mycoplasmataceae. Molecular Phylogenetics
and Evolution 62(1), 515-528. https://doi.
org/10.1016/j.ympev.2011.11.002.

Watanabe, Y., Fujihara, M., Obara, H., Nagai, K., &

Harasawa, R. (2011). Two genetic clusters in
swine hemoplasmas revealed by analyses of the
16S rRNA and RNase P RNA genes. Journal of
Veterinary Medical Science 73(12), 1657-1661.
https://doi.org/10.1292/jvms.11-0293.

Wu, ], Yu, J., Song, C., Sun, S., & Wang, Z. (2006).

Porcine eperythrozoonosis in China. Annals of
The New York Academy of Sciences 1081(1), 280-
285. https://doi.org/10.1196/annals.1373.038.

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



54

Trudng Pai hoc Nong Lam TP. H6 Chi Minh

Probiotic potential and resistance to Escherichia coli, Salmonella of Bacillus

amyloliquefaciens

Linh D. Nguyen’, Duong P. A. Nguyen, Nhi P. U. Le, Ngoc H. Le, Mai C. Duong, & Hien T. Le
Faculty of Animal Science and Veterinary Medicine, Nong Lam University, Ho Chi Minh City, Vietnam

ARTICLE INFO
Research Paper

Received: September 10, 2024
Revised: November 01, 2024
Accepted: November 08, 2024

Keywords

Bacillus amiloliquefaciens
Bacteriocin

Escherichia coli

Probiotic

Salmonella

*Corresponding author

Nguyen Duy Linh
Email:
nguyenduylinh3036@gmail.com

ABSTRACT

Bacillus amyloliquefaciens is a Gram-positive spore-forming
bacterium that has superior properties compared to other
beneficial bacteria used in probiotic preparations. The purpose
of this study was to determine the bacterial biological properties
under harsh conditions such as high temperature, low pH, bile
salts, artificial gastric juice and test the resistance to two types of
gram-negative bacteria including Escherichia coli and Salmonella.
The results showed that after 3 h of testing at 85°C, the bacterial
density remained at 3.05 £ 0.06 log CFU/mL (corresponding to
35.58% of the initial density). Under pH = 2.5 condition and after
3 h, the bacterial density remained up to 5.34 + 0.04 log CFU/mL
(62,43%). With the bile salt concentration up to 0.6% after 3 h, the
bacterial density remained at 5.24 + 0.07 log CFU/mL (61.34%).
Under the decomposition action of the enzyme pepsin and in the
artificial gastric fluid environment of piglets (0.3% pepsin, pH =
4.5) at different levels, the bacterial density still remained at the level
0f5.82 +0.15 log CFU/mL (63.66%), which was higher than that of
the test of artificial stomach fluid of adult pigs (pepsin 0.3%, pH =
2.5) corresponding to 4.73 + 0.04 log CFU/mL (55.21%) after 3 h
of testing. In this study, B.amiloliquefaciens also showed resistance
to gram-negative bacteria such as Salmonella Typhimurium ATCC
14028, Salmonella Enteritidis WHO 2014, E. coli with F4 factor,
E. coli with F18+Stx2e factor, field Salmonella Typhimurium, and
field Salmonella Enteritidis.
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TOM TAT

Bacillus amiloliquefaciens 1a mét vi khuidn Gram duong sinh noi
bao tl c6 kha nang vugt trdi so véi cac lgi khudn khac duge dung
trong cac ché phdm sinh hoc probiotic. Muc tiéu ctia nghién ctiu
nay la d€ danh gia cac dic tinh sinh hoc vi khuén nay trong cac
diéu kién khac nghiét nhu nhiét d6 cao, pH thip, mudi mét, dich
da day nhan tao va kiém tra kha nang khang hai loai gay bénh trén
duodng rudt: Escherichia coli, Salmonella. Két qua thu dugc, sau
3 gi¢ tht nghiém & nhiét do 85°C, mat d¢ vi khudn con duy tri
la 3.05 £ 0.06 log CFU/mL (tuong tng 35,58% so v6i mat do ban
dau). Trong diéu kién pH = 2.5 sau 3 gi¢ mat d6 vi khuén duy tri
lén dén 5,34 + 0,04 log CFU/mL (62,43%). Véi diéu kién nong do
mudi mat 1én dén 0,6% sau 3 gié mat o vi khudn duy tri & mtic
5,24 + 0,07 log CFU/mL (61,34%). Dudi su tac dong cua enzyme
phéan huay pepsin (0,3%), trong moi truong dich da day nhén tao
ctia heo con pH 4,5 & cdc muc d6 khac nhau, mat do vi khuin
van duy tri & mtc 5,82 + 0,15 log CFU/mL (63,66%) cao hon
thtt nghiém dich da day nhén tao ctia heo trudng thanh (pepsin
0,3%, pH = 2.5) tuong tng 4,73 + 0,04 log CFU/mL (55,21%)
sau 3 gio thi nghiém. B. amiloliquefaciens con cho thdy kha ning
khéng lai cac loai vi khudn gram 4m trong nghién ctu nay nhu
Salmonella Typhimurium ATCC 14028, Salmonella Enteritidis
WHO 2014, E.coli thuc dia c6 yéu t6 bam F4, E.coli thuc dia c6 yéu
to bam F18+Stx2e, Samonella Typhimurium thuc dia va Samonella
Enteritidis thuc dia. Két qua nay phan nao cho thay kha nang st
dung vi khuén nay trong chin nuéi nhat la khi nhiing quy dinh vé
han ché st dung khang sinh tai Viét Nam.
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1. Dt Vin DPé

Hién nay, viéc st dung khang sinh trong
chén nuoi dé phong va kiém soat bénh hodc lam
chat kich thich tang truéng da lam gia ting tinh
trang khang khang sinh trén thu va anh hudng
stic khoé cong dong. Lién minh chau Au (EU)
da thuc hién cac budc cam st dung khang sinh
trong thic an chan nu6i dé€ kich thich ting
trudng ti nam 2006 va tién dén han ché st
dung khang sinh trong phong bénh (Dibner &
Richards, 2005). Tai Hoa Ky, cac han ché dugc
thuc hién tii ndm 2017 (Centner, 2016) va tai
Trung Quéc vao nam 2020 (Hu & Cowling,
2020). Cang theo xu hudng nay, ké tii ndm 2018,
viéc b6 sung khang sinh vao thic dn chin nuoéi
v6i muc dich kich thich tang truéng da bi cam
hoan toan & Viét Nam. Trén 10 trinh giam thiéu
sti dung khang sinh cta Viét Nam, viéc sti dung
khang sinh phong bénh trong nganh chian nudi
cting bi cdm vao nam 2026 (GOV, 2023).

V6i tinh hinh d4, cac giai phap thay thé khang
sinh theo hudng hé tr¢ ting trudng va khang
bénh rat dugc quan tdm, trong d6 ché phdm sinh
hoc dang men s6ng (probiotic) dugc cho lala mot
lua chon rat c6 tiém nang vé tang trudng (Dayan,
1993), cing nhu han ché dé khang khang sinh
(Kasimanickam & ctv., 2021). Mot nghién ctiu da
cho thay kha nang sdng st qua dich da day nhan
tao ctia bao tu Bacillus subtilus P223 (pH = 2,5,
pepsin 0,3% trong 3 gio; muoi mat 0,3% trong 24
gio) (Jeon & ctv,, 2017). Gan day nhiing nghién
ctiu cho thdy Bacillus amyloliquefaciens (B.
amylo.) c6 tiém nang t6t d€ dung nhu probiotic
(Du & ctv,, 2022). Tuy nhién, thong tin nay chua
dugc nghién ctu nhiéu trén nhiing san phdm
probiotic luu hanh tai Viét Nam. Vé&i muc tiéu
lam co s& cho danh gid kha tiém nang st dung B.
amylo. lam probiotic trudc khi thii nghiém thuc
dia, ching t6i tién hanh nghién ctu tai phong
thi nghiém ching B. amylo. clia mdt san phdm

thuong mai vé kha ning lién khang mot s6 loai
vi khudn dudng rudt, ciing nhu kha ning ton tai
trong cac diéu kién mo phong moi truong da day
nhan tao ctia heo tti d6 lam r6 hon vé tac dong
ctia ching trong dudng rudt.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Vat liéu

Chung vi khuédn B. amylo. dugc phén lap tu
san phdm probiotic, lam thuin ching va xac
nhan chung bing cac phan ting sinh hod (Bergey
& ctv., 2000) d€ st dung trong nghién ctiu. Cac vi
khuin duong rudt dugc dung thitkha ning khang
khudn bao goém Salmonella (Sal.) Typhimurium
ATCC 14028, Sal. Enteritidis WHO 2014, Sal.
Infantis (ATCC 1675) dugc cung ciap bdi Vién
Pasteur Thanh phé H6 Chi Minh. Céc chuing vi
khuén thuc dia, bao gém Escherichia coli ¢ yéu
t6 bam mang gen F4, Escherichia coli mang gen
F18 va doc t6 Stx2e, Sal. Typhimurium thyc dia
va Sal. Enteritidis. Nhiing chting vi khudn nay c6
ngudn goc ti cdc mau sinh hoc thuc dia, bao gom
mau phan tii heo va mau mai trudng tu cac trang
trai chdn nudi ga da dugc phan lap, giai trinh tu
gen, luu tri bdi phong thi nghiém ctia B moén
Bénh truyén nhiém va Tha y cong dong, Khoa
Chan nuoi Thua y, Truong Dai hoc Nong Lam
TP.HCM. Ngoai ra, thi nghiém st dung cac dung
cy, hod chat moi nudi cdy vi sinh vat thuong quy.

2.2. Phuong phap
2.2.1. Chuén bi huyén phu vi khuin B. amilo.

Khuan lac B. amylo. thuan dugc nudi cdy ting
sinh trong 100 mL mdi truong canh Tryptone
Soya Broth (TSB) (Oxoid, CM 0129B), lac &
150 rpm, 37°C/ 24 gio. Hut 10 mL huyén phu
B. amylo. sau khi nu6i cdy tang sinh ly tam 6000
vong/15 phut ¢ 4°C, thu phéan can loai bo phan
dich. Thém 10 mL dung dich dém PBS (8,0 g
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NaCl; 0,2 g KC; 1,44 g Na,HPO ; 0,24g KH PO,
pH = 7,4), st dung huyén phu nay cho cac thi
nghiém sau do.

2.2.2. Khao sat kha nang ton tai trong diéu
kién nhiét do, pH, dich da day nhén tao va
mudi mit

Diéu kién nhiét do: Hut 2 mL huyén phu
B. amylo. dugc chudn bi trudc d6 cho vao cac
ong nghiém chia 2 mL dung dich dém PBS,
U & cac nhiét @6 37°C, 45°C, 55°C, 65°C, 75°C,
85°C. Sau khi 1 0, 1, 2 va 3 gid, hut 10 uL dich
vi khuén kiém tra mat do vi khuén song trong
dich 1t bing phuong phap dém nho giot trén moi
truong thach Tryptone Soya Agar (TSA) (Oxoid,
CMO0131).

biéu kién pH: Thuc hién hat 2 mL huyén
phu vao cac 6ng nghiém chtta 2 mL dung dich
PBS c6 pH=2,5pH =35 pH=4,5vapH=5,5
(Ioannis 2016). U trong 0, 1, 2 va 3 gio va kiém
tra mat d¢ vi khudn song tuong tu trén.

Trong diéu kién dich da day nhén tao:
Chuén bi cac 6ng nghiém chia 2 mL dung dich
PBS c6 mtic pH = 2.5 va pH = 4.5 b3 sung thém
pepsin lan lugt & cac nong do 0%; 0,2% va 0,3% u
trong 0, 1, 2 va 3 gio 6 37°C. Diéu kién mudi mét:
thuc hién nhu trén, hat 2 mL huyén pht cho cac
Ong nghiém chda 2 mL dung dich PBS bd cac
noéng do mudi mat 0%, 0,3%, 0,6% U trong 0, 1,
2va 3 gi6 6 37°C (Ioannis, 2016). Tat ca cac diéu
kién déu lap lai 3 1an. Tuong tu, kiém tra mat do
vi khuén bang phuong phap dém nho giot.

2.2.3. Chuan bi dich chiét canh khuin

Khuén lac thuin ching dugc pha loang
thanh hoén dich 0,5 McFarland (~10% CFU/mL)
vi khudn trong dung dich NaCl 0,9%. Hat 1 mL
hoén dich vi khuén ting sinh trong 100 mL moi
truong canh Tryptone Soya Broth (TSB) (Oxoid,

CM 0129B), lac & 150 rpm, 37°C/48 gid. Huyén
phu sinh khéi B. amylo. sau khi nu6i cdy dugc ly
tam 6000 vong/15 phut & 4°C, thu phan dich loc
qua mang loc cellulose 0,45 pm. Dich chiét thu
dugc tién hanh kiém tra kha nang khang khuén.

2.2.4. Khao sat kha niang khang vi khuin
gay bénh

Céy ting sinh cdc vi khuidn goém .
Typhimurium ATCC 14028, S. Enteritidis WHO
2014, S. Infantis (ATCC 1675), E. coli thuc dia
c6 yéu t6 bam mang gen F4, E. coli thuc dia c6
yéu té6 bam mang gen F18 va doc t6 Stx2e, S.
Typhimurium thuc dia, S. Enteritidis thuc dia
trén moi truong thach Tryptone Soya Agar (TSA)
(Oxoid, CM 0129) & 37°C/24 gi¢. Tién hanh pha
loang cac vi khudn nay véi nudc mudi sinh ly
dé dat dich khuin & muc McFarland 0,5 tuong
duong véi 1,5x10° CFU/mL. Tiép tuc lay 100 puL
dich khuén nay trai déu 1én bé mit moi trudng
Mueller Hinton Agar (MHA), duc 16 thach (o =
6 - 8 mm). Hat 100 pL dich chiét B. amylo. trudce
d6 cho vao 16 thach, han ché sy di chuyén dé
huyén dich ngdm vao thach. Sau 30 phut, cac dia
moi trudng dugc t ¢ 37°C. Sau 24 gid, do dudng
kinh vong v6 khuén (mm) d€ danh gia kha nang
khang khuin (Lim & ctv.,, 2016). Thi nghiém
dugc ldp lai 3 1an.

3. Két Qua va Thao Luéin
3.1. Tinh 6n dinh & nhiét d§ cao ctua B. amylo.

Bao tt vi khuan Bacillus chiu dugc nhiét do
kha cao, B. subtilis cAn phai dugc xt 1i & nhiét do
lén dén 121 - 135°C trong thaoi gian dai méi cd
thé bat hoat dugc bao tii vi khuén (Cho & Chung,
2020), tuy nhién trong nghién ctiu nay chung toi
st dung té bao sinh dudng dé€ danh gia kha ning
chiu nhiét ctia vi khuan. Mat d6 vi khuén duoc
theo doi theo thdi gian thi nhiét dugc trinh
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bay 6 Hinh 1. Két qua cho thdy mat d6 vi khuin
khong c6 su thay d6i dang ké & nhiét d6 37°C véi
gia tri trung binh lan luot la 8,36 + 0,05 log CFU/
mL (sau 3 gi¢ 1, tuong Ging v6i 97,47% so v6i mat
do vi khuén ban dau 8,58 + 0,06 log CFU/mL) va
45°C v6i gia tri trung binh 7,25 + 0,07 log CFU/
mL (xdp xi 84,45% so v6i mat do vi khuén ban
dau 8,59 + 0,03 log CFU/mL).

O nhiét d6 55°C va 65°C, sau khi & nhiét 1 gio,
mat d¢ vi khudn gidm nhanh con lai 1an lugt 1a
7,66 * 0,14 log CFU/mL (89,24%) va 7,46 + 0,04
log CFU/mL (87,23%), khi thoi gian t nhiét ting
1én 3 gig, thu dugc gia tri thap honla 6,62 + 0,07
log CFU/mL (77,15%) va 5,37 + 0,04 log CFU/

9.0 H

mL (62,74%). Quan sét thay ty 1é t€ bao vi khudn
song sot khi @ nhiét 75°C chi con lai 50,18%
(tuong duong 4,31 + 0,03 log CFU/mL) so véi
mat d¢ ban dau sau 3 gic 0. Mat d6 vi khuén sut
giam nhanh khi u nhiét 6 85°C, sau 1 gi¢ 1a 6,14
+ 0,06 log CFU/mL (71,61%), sau 2 gio la 5,06
+ 0,10 log CFU/mL (58,99%), sau 3 gi& chi con
lai 3,05 + 0,06 (35,58%). Tuy nhién, c6 thé thiy
vi khudn B. amylo. c6 thé chiu dugc nhiét do 1én
dén 85°C trong 3 gid, thé hién dugc kha ning
chiu nhiét d¢ cao. Trong thuc t€ san xudt, nhiét
dod phéi tron va bao quan thtic dn gia stic khong
thé€ vugt qua nhiét dé nay va kéo dai thoi gian
qua lau. Biéu do cho thay dugc kha ndng bén cua
B. amylo. d6i v6i nhiét.
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Hinh 1. Mat d06 té€ bao Bacillus amyloliquefaciens & cac nhiét do khac nhau theo thai gian.

3.2. B. amylo. trong cac moi truong c6 pH
khac nhau

Heo so sinh ¢6 d¢ pH da day kha cao (5 - 6),
tuy nhién, pH nay chi duy tri sau vai gi¢ bu dau
tién khi méi sinh, pH sé giam xudng khoang
con 4 va dn dinh 6 miic nay cho dén khi cai stia
(Ioannis, 2016), tuy nhién ciing tiém &n nguy co
cao cac vi sinh vat c6 hai xdm nhép va nhanh
choéng ting s6 lugng gay bénh cho vét chu. Khi
heo trudng thanh, pH da day c6 thé thip hon

ntia khoang 2 - 3 (Ioannis, 2016) thi néu chung
B. amilo c6 kha nang séng sot trong diéu kién
nay sé la uu diém dang ké cho ching dé dugc
dung nhu probiotic.

Mat do té€ bao séng sot sau 3 gi6 0 & gia tri
pH thép duy tri & mtic 10° CFU/mL. Trong mdi
truong pH = 5,5, mat do vi khuén van duy tri &
mtc 7,15 £ 0,08 log CFU/mL (tuong ting 83,71%
so v6i ban dau) sau 3 gio. Tai gia tri pH = 4,5ti 1¢
té€ bao sdng sot sau 1 gio lén dén 7,50 + 0,03 log
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CFU/mL (tuong ting 87,66%). Sau 3 gio u, ti 1¢
song giam xudng con 72,02% (tuong ing mat do
vi khuén 6,16 + 0,08 log CFU/mL) (Hinh 2). Do
dé cho théy diéu kién tuong doéi cao (pH = 4,5 va
pH =5,5), hoan toan khong gay trd ngai cho hoat
dong ctia vi khuén B. amylo.

Heo tii cai stia dén trudng thanh pH sé giam
dan (con khoang tii 2 - 3) (Ioannis, 2016) do d6 B.
amylo. can phai song s6t qua diéu kién pH thap &
da day heo trudng thanh méi tiép tuc di chuyén
dén rudt non va thé hién vai tro c6 1¢i ctia minh.
Do vay, & gia tri pH = 3,5 ti 1é té€ bao vi khuén
song sot co su sut giam ro rét ti 7,29 + 0,05 log
CFU/mL (85,36%) sau 1 gi¢ 0, con 5,54 + 0,02
(64,79%) sau 3 gio 0. Mat do vi khuén B.amylo.

9.0
8.5
8.0
7.5

7.0

Log 10

6.5
6.0
5.5
5.0

giam dang ké sau khi u trong méi trudng c6 pH
= 2,5, ti 1é té bao vi khudn s6ng s6t gidm sau 2 va
3 gio ulan lugt 1a 71,55% va 62,43%, tuong Ging
v6i mét do vi khuén 6,12 + 0,07 (log CFU/mL)
5,34 £ 0,04 (log CFU/mL) (Hinh 2). Vi khudn
giam mat do ro rét khi gap diéu kién pH thap
nhu trong da day heo truéng thanh. Tuy nhién
mat do nay cting con kha cao, di nhién 1a con
tuy thudc vao s6 lugng vi khuin ban dau va cac
thanh phan chéat huu co khéc va thoi gian thuc t€
ma thtic dn ton tai & da day. Theo nghién ctiu ctia
Guerin & ctv. (2001) thtic an c6 thé ton tai trong
da day heo khoang 2 dén 4 gio, cho nén két qua
nay phén nao ciing khing dinh kha ning bén ctia
B. amylo. trong pH da day ctia heo khi dugc diing
nhu probiotic.

4.5
Oh 1h

2h 3h

=@=55 =@=45 e=@u=35 =@=?5

Hinh 2. Mat d6 té bao B. amylo. trong moi trudng & cac muic pH khac nhau theo thoi gian.

3.3. Kha nang chong chiu méi truong da day
nhin tao cua B. amilo.

Dich da day nhan tao ctia heo con ¢é pH =
4,5, heo trudng thanh c¢6 pH = 2,5 v6i cac nong
do enzyme pepsin khac nhau: 0%, 0,2%, 0,3%.

Nhiing diéu kién néng do pepsin khac nhau cua
thi nghiém nay thé& hién sy thay d6i dich tiéu hoa
ctia da day tuy thudc vao su nguyén ven cua té
bao phén tiét pepsin, su diéu hoa than kinh thé
dich (Fimmel & Blum, 1984).
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Bang 1. Mat do té€ bao B.amylo. trong dich da day nhén tao heo con (pH 4,5) & cac nong do pepsin

khac nhau theo thoi gian (n = 3)

Pepsin 0% Pepsin 0,2% Pepsin 0,3%
Thoi gian
(gi®) Mat do Ty lé Mat do Ty 1é Mat do Ty lé
(log CFU/mL) (%) (log CFU/mL) (%) (log CFU/mL) (%)
0 8,56 + 0,06 100,00 8,56 + 0,04 100,00 8,57 £ 0,05 100,00
1 7,50 + 0,03 87,60 7,21% 0,06 84,24 6,96 £ 0,10 81,24
2 6,32+ 0,08 73,78 6,12 £ 0,07 71,52 6,08 = 0,06 70,90
3 6,16 + 0,08 71,97 6,03 £ 0,11 70,47 5,82 +0,15 63,66

Mat d6 vi khudn & mic pepsin 0%, pH = 4,5
c6 giam sau 2 va 3 gio u (6,32 + 0,08 log CFU/
mL va 6,16 + 0,08 log CFU/mL). & moi trudng
c6 pepsin 0,2%, pH = 4,5 va moi trudng pepsin
0.3%, pH = 4.5 cting cho thdy mét d¢ vi khudn
giam dan sau 0, 1, 2 va 3 gi6 t. Theo do6, mat do
vi khudn sau 3 gio ulan lugt 1a 70,47% va 63,66%
so voi thoi diém ban dau (Bang 1). Co thé thay
mat d¢ vi khuén trong dich da day nhén tao pH

=4,5 6 ca 3 nong do pepsin 0%, 0,2%, 0,3% sau 3
gio u déu dat tiéu chudn 10° CFU/mL (ngoai trut
pepsin 0.3% pH = 4,5) nong d¢ tdi thiéu ctia mot
ché phdm vi sinh d€ vi khuén phat huy tac dung
trong duong tiéu hoa (Kechagia & ctv., 2013).
Tuy gdp tré ngai khi taing nong do pepsin lén
0,3%, nhin chung mat d¢ vi khudn van duy tri &
ngudng tac dong o lgi.

Bang 2. Mat do té bao B. amylo. trong dich da day nhan tao heo trudng thanh (pH = 2,5) & cac ndong

do pepsin khac nhau theo thoi gian (n = 3)

Pepsin 0% Pepsin 0,2% Pepsin 0,3%
Thoi gian
(gid) Mat do Ty lé Mat do Ty 1é Mat do Ty lé
(log CFU/mL) (%) (log CFU/mL) (%) (log CFU/mL) (%)
0 8,56 + 0,03 100,00 8,56 £ 0,06 100,00 8,56 + 0,02 100,00
1 7,16 £ 0.06 83,73 7,05 £ 0,02 82,43 6,88 = 0,09 80,32
2 6,12 + 0,07 71,55 5,92 £ 0,08 69,13 5,38 £ 0,12 62,77
3 5,34 + 0,04 62,43 5,09 + 0,08 59,44 4,73 £ 0,04 55,21

biéu kién dich da day nhan tao pH = 2,5 két
hgp vé6i 3 nong do pepsin lan lugt la 0%, 0,2%,
0,3% khong 1i tudng cho nhiéu loai vi khudn.
Nhung két qua cho thay chtiing B. amylo. c6 kha
ndng song sot trén 50% trong cac diéu kién thi

nghiém khac nhau. Ti 1¢ s6ng sot giam dan theo
thoi gian 0, 1, 2 va 3 gio 4. Trong mdi trudng
pepsin 0%, pH = 2,5 quan sat thdy sy suy giam
mét d¢ vi khudn sau 1 gi¢ 0 1a 7,16 + 0,06 log
CFU/mL (83,73%) sau 3 gi¢ u la 5,34 + 0,04
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log CFU/mL (62,43%). Su suy giam mat do vi
khuén ting lén khi tang nong do pepsin 0,2%
pH = 2,5, cu thé€ chi con 59,44% sau 3 gio. Ty
1¢ vi khuén séng sét & nong do pepsin 0,3% pH
= 2,5 duy tri kha t6t & 80,32% sau 1 gio 0, tuy
nhién chi con lai 55,21% sau 3 gi¢ u (Bang 2).
Bacillus amyloliquefaciens hoan toan c6 kha nang
vuot qua dugc hang rao da day nhan tao nha stic
chéng chiu ctia minh.

3.4. Bacillus amyloliquefaciens trong moi
truong bé sung mudi mat

Mu6i mat lai c6 tic dung kiém soat thanh
phin dudng rudt gitp cin bing hé vi sinh vat
phong pht (Urdaneta & Casadesus, 2017) bi tc
ché béi mudi mat, lam cho vi khuén khong thé
xam lan vao biéu mo héi trang (Prouty & Gunn,
2000). Mudi mat ciing lam giam sy biéu hién gen
giy bénh trén té€ bao rudt cua vi khuén E. coli
0157:H7 gay xuat huyét duong rudét (Hamner &
ctv,, 2013). Nhiing tac dong ctia mudi mat 1én vi
khudn rat da dang, bao gom ca su pha vd mang té
bao vi khudn, giy t6n thuong acid nucleic, bién
tinh protein, va tao phtic v6i sat, canxi d€ ngin
su phét trién cta vi khuin. Céac loai vi khudn
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Log 10

6.5
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4.5

duong rudt 6 dong vat cé vu chi ton tai dugc khi
ching c6 kha nang khang mat dé c¢6 thé tu bao vé
khoi nhiing thuong tén do mat gy ra (Urdaneta
& Casadests, 2017). Trong thi nghiém nay, mét
do vi khuén & cac ndong do mudi mat khac nhau
dugc theo doi theo thoi gian & Hinh 3. O nong do
mudi mat 0%, mat do vi khuén duy tri 6n dinh
> 95%, sau 3 gi¢ u van dat mdc 8,16 + 0,05 log
CFU/mL (95,43%). Trong diéu kién moi trudng
0,3% mudi mét, vi khuin B.amylo. van thé hién
kha nang thich nghi kha t6t thong qua mat do
sau 1 gio 0 la 7,91 + 0,12 log CFU/mL (92,51%),
sau 3 gi®, mat d vi khuén giam con 6,33 + 0,05
(74,07%). Khi tang nong dd6 muodi mat 1én 0,6%,
su giam mat d¢ vi khuén thdy r6 sau 1, 2, 3 gio 4,
tuy vay van dat mtc 5,24 £ 0,07 (log CFU/mL)
tuong duong 61,34% vdi ti 1é t€ bao vi khudn s6ng
sOt nay, van dam bao s6 lugng vi khuén t6i thiéu
(> 10°CFU/mL) d€ phat huy céng dung ctia mot
ché phdm vi sinh trén hé tiéu hod ctia heo. Trong
mot nghién ctiu khac, B. amylo. TL106 dugc phan
lap tii lon Tay Tang ciing c6 kha nidng song sot
1én dén 50% trong diéu kién invitro véi muodi mat
0,6% (Haitao, 2021). C6 thé théy rang, B. amylo.
da thé hién uu diém ctia minh thong qua viéc duy
tri mat d6 vi khuén trong néng d6 mudi mat cao.

Oh 1h

2h 3h

Hinh 3. Mat d06 té€ bao Bacillus amyloliquefaciens & cac nong d6 mudi mét khac nhau.
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3.5. Kha nang khang vi khudn gay bénh cua
B. amylo.

Bacteriocin la peptide khang khuédn dugc tiét
ra boi mot s6 loai vi khudn, c6 kha nidng giy chét
cac vi khudn khac. Mot s6 nghién ctiu cho ring
bacteriocin dugc tao ra bdi mot s6 loai vi khuin
trong dudng rudt, va d6 1a phuong tién dé€ ching
canh tranh trong moi trudng c6 hé vi sinh vat
da dang nay (Joerger, 2003). B. amyloliquefaciens
thé hién kha nang khang khudn dang ké chéng
lai nhiéu loai vi khuédn va ndm so véi chung
Bacillus khac (Kadaikunnan & ctv., 2015). Mot

nghién ctiu cho thay bacteriocin do vi khuén
gram duong tao ra cht yéu cé tac dung tic ché
d6i véi vi khuén gram duong va it hiéu qua hon
d6i v6i vi khuén gram 4m (Gray & ctv., 2006).
Tuy nhién, mot nghién ctu khac chi ra ring
bacteriocin cua vi khudn B. amyloliquefaciens
RX7 tic ché sy phit trién cta nhiéu loai vi khudn
Gram duong khac nhau, bao gom B. cereus, S.
aureus va L. monocytogenes, vi khuidn Gram Am
nhu: E. coli, P. aeruginosa, S. enteritidis, va S.
gallinarum (Lim & ctv., 2016). Trong nghién ctiu
nay, B. amylo. thé hién kha nang khang cac vi
khudn gram 4m hiéu qua (Hinh 4).

16
14 13 12 12
12 10 10 11 10
10 9
€
£ 8
6
4
2
0
q'-O/ . \8&\ ,\,Q/\ (,\('\‘9 \0((\ &Q\ . é\‘o «Q\
< Q e 2 < S AN
K AN\ 133 K N Q& < O
N & x N & N X X
o 2 % % & S < &
¢ N Q > &
« X A S &
$ TS &
¥ A

Hinh 4. Kha nang khang khuén cta dich chiét tt Bacillus amyloliquefaciens.

Thi nghiém dugc thiét ké c¢6 mau doi chiing
am (khong chtta tac nhan khang khudn) va mau
chita dich chiét canh khudn dé kiém tra kha ning
khang khuén. Két qua cho thdy, hoat tinh tic ché
vi khuén tang trudng 16n nhat ctia B. amylo. dugc
ghi nhan doi véi E. coli thuc dia c6 yéu t6 bam
F4, duong kinh vong v6 khudn 1a 13 £ 2,6 mm.
Tiép theo 1a E. coli thuc dia c6 yéu t6 bam F18
+ Stx2e va Salmonella Enteritidis thuc dia véi
duong kinh vong vo khuén 14n lugt la 12 + 2,1
mm va 12 + 2,2 mm. Salmonella Typhimurium
thuc dia c¢6 vong v6 khuédn 11 + 0,6 mm. Cho
théy rang B. amylo. tao ra vong v6 khudn 16n hon

déi chling am, diéu nay ciing c6 kha ning khang
khudn tii hoat dong khang khuén thuc su ctia né.

Vong vo khuédn c6 gia tri 1a 10 mm dugc
quan sat thdy véi chung vi khuén E. coli 25922,
Salmonella  Typhimurium ATCC 14028,
Salmonella Enteritidis WHO 2014 (Hinh 5).
Hoat tinh tic ché vi khuin Salmonella Infantis &
muc thip nhét véi vong vo khudn 1a 9 + 1,4 mm.
Két qua nay c6 su khdc biét so v6i nghién ctiu
vé B. amylo. TL106, duong kinh vung tic ché vi
khuén E. coli va Salmonella 1an lugt 14 15 mm va
14 mm (Haitao, 2021).
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Hinh 5. Khé nang khang vi khudn E. coli (F4) (bén trai) va Salmonella Enteritidis (bén phai).

buong kinh cac vong vo khuén cua B.amylo.
trong thi nghiém giao dong tii 9 dén 13 mm tuy
theo chuiing vi khudn. Tuy nhién, muc nay cho
thdy B. amyloliquefaciens c6 kha nidng khang
khudn nhung khong manh (James, 2023). Cé
thé ting nong do hodc diéu chinh moi trudng
dé kiém tra xem c6 thé cai thién hiéu qua khang
khuén khong.

Cho dén nay, su phat trién ctia cac loai khang
sinh méi van chua dt nhanh d€ kiém soat dé
khang khang sinh. Bacteriocin c6 thé 1a mot giai
phap thay thé htiu hiéu. Tuy nhién, can tién hanh
thém cic nghién ctiu dé€ danh gia lam sang, co
ché hoat dong, tac ddong dén hé thdng mién dich
ctia vat cht va hé vi sinh vat, chi phi san xuit
quy mod 16n cling nhu sy xuét hién cta tinh trang
khang bacteriocin.

4. Két Luan

Bacillus amyloliquefaciens c6 cac dac tinh
sinh hoc t6t véi kha ndng chiu dung dugc cac
diéu kién gia dinh trong phong thi nghiém: nhiét
dd cao, pH thdp, mudi mat, dich da day nhan
tao. Mat do vi khudn sau khi tht nghiém van
dam bao trén 10° CFU/mL giup vi khuén duy
tri tac dong tich cuc 1én hé vi sinh vat dudng
rudt. Vi khudn c6 hoat tinh sinh hoc khang vi
khudn gram am géy bénh la E. coli va Salmonella.
Bacillus amyloliquefaciens thé hién tiém nang trg

thanh mot ché phdm vi sinh an toan, hiéu qua,
lya chon méi thay thé khang sinh bd sung vao
thiic an d€ phong bénh cho dan vét nuoéi than
thién véi stic khoé con ngudi.

Loi Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky méau thuan nao gitia
cac tac gia.

Loi Cam On

Tran trong cam on phong thi nghiém Kiém
nghiém Stuc sdn, Moéi trudng va Stic khoé vat
nuoi, Khoa Chan nuéi Tha Y, Truong Pai hoc
Noéng Lam TP.HCM da tao diéu kién t6t nhat vé
trang thiét bi, cung cip chiing giéng vi khudn dé
hoan thién dé tai.
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ABSTRACT

Ileitis, or proliferative enteritis, is an important problem for
industrial pig farming worldwide and in Vietnam. This study aimed
to evaluate the safety and antibody response of the Porcilis Tleitis
inactivated vaccine using two vaccination schedules at 3 and 5
weeks of age in an industrial pig farm. The results showed that the
vaccine was highly safe after vaccination at 3 and 5 weeks of age
regarding both local and systemic reactions. The incidence of mild
systemic reactions was less than 1% in the experimental groups
V-3-A and V-3-B within two hours after injection. In vaccinated
groups, antibody levels quickly reached positive (PI > 30%) two
weeks after vaccination. Although the vaccination scheme was
delayed at 5 weeks of age (V-5-A and V-5-B), the antibody titer
after vaccination increased rapidly, reaching positive after only
>1 week and increased higher than the group of pigs vaccinated
at 3 weeks of age (groups V-3-A and V-3-B) at 11 weeks of age
(6 weeks after vaccination). The antibody titer response after
vaccination in experimental pigs remained high (PI = 70 - 80%)
until slaughter. The antibody response did not peak during the
observation period after vaccination. These findings indicate that
the Porcilis Tleitis inactivated vaccine provides high safety and a
rapid, strong, and prolonged antibody response at both 3 and 5
weeks of age; particularly, achieving high titers during the post-
weaning window in which pigs are particularly susceptible to
Lawsonia intracellularis.
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Su an toan va kha nang dap ng mién dich nhanh, kéo dai caa vic-xin phong bénh viém hoéi
trang trén heo theo hai quy trinh tiém 3 va 5 tuin tudi
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TOM TAT

Viém hoi trang, thudng dugc biét dén dudi dang viém ruét tang
sinh gay thiét hai cho nghanh chan nuo6i heo cong nghiép ctia Thé
giGi va Viét Nam. Muc tiéu ctia nghién cttu nay nham danh gid su
an toan va kha ning dap ting mién dich nhanh va kéo dai cua vic
xin vo hoat Porcilis Tleitis theo hai quy trinh tiém lic 3 va 5 tudn
tudi & mot trai chan nudi heo cong nghiép. Két qua nghién ctiu cho
théy vac-xin c6 d¢ an toan cao (cuc b va toan than) sau khi tiém
lc 3 tudn tudi va 5 tudn tudi moéi cd thé dugce tiém 2 mL; ty 1€ xuat
hién phan ting toan than nhe (< 1%) & heo tiém luc 3 tuan tudi (L6
thi nghiém V-3-A va V-3-B) trong 2 gid sau tiém. O cdc 16 tiém
phong, ham lugng khang thé nhanh chéng dat duong tinh (PI >
30%) 2 tudn sau tiém vdc xin. Mic du tiém phong tré lic 5 tuin
tudi (L6 thi nghiém V-5-A va V-5-B), nhung hiéu gia khang thé
dap ting sau tiém tang lén nhanh chéng dat duong tinh chi sau > 1
tudn va tang cao hon nhém heo tiém phong lic 3 tudn tudi (L6 thi
nghiém V-3-A va V-3-B) ¢ thoi diém 11 tuln tudi (6 tudn sau tiém
phong). Hiéu gia khang thé dap ung sau tiém phong trén heo thi
nghiém kéo dai & mtic cao (PI =70 - 80%) dén luc xuit thit, khang
thé dap ting chua thdy dat dinh trong thoi gian quan sat sau tiém
phong. Két qua thi nghiém cho thdy vac xin vo hoat Porcilis Tleitis
c6 sy an toan cao, dap tng khang thé nhanh, cao, kéo dai & ca hai
thoi diém tiém phong lic 3 va 5 tudn tudi; dac biét, hiéu gid khang
thé dat miic cao & tudn tudi ctia heo c6 kha ning nhay cam cao véi
mam bénh.
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1. Dt Vin DPé

Bénh viém rudt tang sinh, viém héi trang la
mot bénh truyén nhiém do vi khudn Lawsonia
intracellularis (L. intracellularis) gay ra. Mam
bénh gay viém ru¢t ting sinh lam 16p niém
mac rudt day 1én bdi do su nhan 1én qua mtc
cac té€ bao mo tuyén rudt (McOrist & ctv., 1995),
nhiing t6n thuong nay thudng xudt hién & hoi
trang nhung cing c6 thé lan rong dén khong
trang va két trang, tiéu chay tii nhe dén ning,
hau qua gay giam trong lugng. Hai dang bénh
ly lam sang chinh cta viém rudt tang sinh da
dugc cong bo tu rat sém, cip tinh va man tinh
(Rowland, 1975). Bi€u hién lam sang ctia viém
héi trang thuong dugc ghi nhén trong gia doan
heo sau cai stia (6 - 20 tudn), mot s6 nghién ctiu
xac dinh su hién dién cta L. intracellularis trong
phén heo sau cai siia 10 dén 24 ngay tudi, 12,9%
duong tinh trén heo thit va 0,9% trén heo truéng
thanh. Ty 1é nhiém trong dan c6 thé tii 30 - 50%.
O céc nuc Chau A ghi nhan ty 1¢ luu hanh kha
cao Trung Quoc (40 - 100%), Nhat Ban (60%),
Thai Lan (38%) va su luu hanh & Viét Nam la ghi
nhén 35% (Do & ctv., 2023).

Giai phap phé bién d€ han ché tic dong
va thiét hai dén nang suit dan heo do viém
hoi trang la st dung khang sinh trong thtic an
(Wattanaphansak & ctv., 2009). Tuy nhién, viéc
sti dung nhiéu khang sinh trong thtic dn chan
nuoi la van dé ngay cang dang lo ngai, nhét la
hién trang lam dung khang sinh qua nhiéu hodc
sti dung khang sinh khong ké toa gay anh hudng
xdu téi stc khoe con nguoi, vat nudi (Barton,
2000)antibiotic-resistant bacteria originating
in animals are contributory factors, with some
types of resistance in some species of bacteria.

Antibiotics are added to animal feeds to treat and

prevent infections and to improve growth and
production. Until recently, the major concerns
about incorporation of antibiotics in animal
feeds related to antibiotic residues in products
from treated animals. Although, in 1969, the
Swann (1969 va lam gia ting cac chung vi sinh
khang thu6c. Piéu nay doi hoi can cé cach ti€p
can mdi trong phong chéng bénh cho vat nudi
khi viéc st dung khang sinh dang dugc khong
ché, do do chién lugc phong ngtia bénh hiéu qua
va cht dong bénh viém hoi trang la kich thich
tao mién dich dac hiéu kéo dai bdi vic xin phong
bénh, kém theo cac bién phdp dam béo t6t vé
dinh dudng, cham séc va vé sinh chuodng trai

hiéu qua (Bronsvoort & ctv., 2001).

Hién tai vic xin nhugc doc va vac xin vo
hoat da dugc tht nghiém c6 hiéu qua va thuong
mai hod tai cac nuéc Chau Au, My va mot sé
nu6c Chau A trong d6 c6 Viét Nam. Trong mot
nghién ctiu nam 2018 tai Phan Lan ghi nhan viéc
sti dung vac xin séng nhugc dong giup cai thién
ning sudt dang ké nhd vao viéc cdi thién ting
trong binh quan trén ngay két qua ciing dugc
ghi nhan trong tht nghiém trén méi truong trai
tai Han Qudc. D6i véi véc xin vo hoat cling tao
ra sy bao ho dang ké chong lai L. intracellularis
thong qua cac diém s6 vé lam sang, tang trong,
gidm lugng vi khudn bai thai va gidm diém
ton thuong & ca mic do dai thé€ va vi thé ngoai
ra con giup giam ty 1¢ ti vong lién quan dén
L.intracellularis (Peiponen & ctv., 2018). Vic xin
v0 hoat Porcilis Tleitis dugc diéu ché va cap phép
luu hanh tao mién dich cht dong phong bénh
viém hoi trang trén heo thit vao cac thoi diém cé
thé bi phoi nhiém ty nhién véi L. intracellularis
(Roerink & ctv,, 2018). Quy trinh khuyén cao

stt dung vac xin tu lic 3 tuldn tudi d€ tao mién
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dich phong viém héi trang vao luc sau cai stia
(Roerink & ctv., 2018; Jacobs & ctv., 2019); tuy
nhién, & diéu kién thuc t€ chan nudi luc 3 tuan
tudi ¢ mot s6 véc xin phong bénh khac duge uu
tién stt dung, thoi diém tiém phong gin ngay cai
stia (23 - 25 ngay) c6 thé gay ting cing thing va
ap luc lén quan ly trang trai, nén mdi quan tdm
ctia ngudi chin nudi 1a néu tri hoan thoi diém
tiém phong sau cai stia (5 tudn tudi) c6 mang lai
hiéu qua cao (Blecha & ctv., 1983). Chinh vi vay,
nghién ctiu dugc thuc hién véi muc tiéu danh
gid su an toan va kha nang dép tng mién dich
nhanh, kéo dai ctia vic xin vd hoat Porcilis Tleitis

theo hai quy trinh tiém lic 3 va 5 tuln tudi.
2. Vat Liéu va Phuong Phap
2.1. B4 tri thi nghiém

Tong cong 300 heo con khoe manh, cé
su dong déu vé giong (lai 3 mau Yorshire x
Landrace x Duroc) céc heo con dugc dam béo

stic khoe 6n dinh véi trong lugng trung binh

Bang 1a. B6 tri thi nghiém

dat 7 kg. D€ kiém tra tinh trang stic khoe cua
dan, phuong phéap 14y mau gop dugc ap dung,
trong d6 mau gdp dugc tao bang cach tron mau
ti nhiéu ca thé, cic mau nay la mau mau ldy dai
dién cac cd thé trong cac nghiém thic (15 mau/
nghiém thuc). Sau khi thu thap, mau gdép dugc
dung dé€ xét nghiém cac bénh quan trong nhu
CSEV, PRRSV, PCV2 va PEDV, gitp danh gia
tinh trang stic khoe tong quat cua dan heo mot
cach hiéu qua. Heo thi nghiém dugc bo tri theo
nguyén tic dong déu vao sau 16 thi nghiém, mdi
16 thi nghiém & mot 6 chudng & cung mot day
chuéng. Nhiing 6 chudng cé su phan bé theo
khong gian xen ké d€ dam bao tinh ldp lai va
tuong dong (Bang la & 1b). Thi nghiém dugc
lap lai 2 lan & 2 day chudng véi cung mot kiéu
bé tri thi nghiém. Tat ca heo thi nghiém dugc
cham s6c, nuoi dudng va doi xti theo cung diéu
kién nhu nhau. Cac chi tiéu danh gia gom su
an toan sau tiém, ddp tGing khang thé va sy hién

dién L. intracellularis trong phén.

Lo S6 heo Porcilis Tleitis Izlrflli}lcigr?)g Thaoi diém thu mau
V-3-A 50 X, 3 tuan tudi 2 3,5,7,11, 15,19 va 22 tuian
V-5-A 50 X, 5 tuln tudi 2 5,7,11, 15,19 va 22 tudn
V-3-B 50 X, 3 tudn tudi 2 3,5,7,11, 15,19 va 22 tuan
V-5-B 50 X, 5 tudn tudi 2 5,7,11, 15, 19 va 22 tuin
KV-3 50 @) 3,5,7,11, 15,19 va 22 tuan
KV-5 50 @) 5,7,11, 15,19 va 22 tuan
TONG 300

X: ¢6 tiém; O: khong tiém.
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Bang 1b. B tri cac 16 thi nghiém trong day chuong kin cé diéu hoa

Léi vao Hé thong lam mat (cooling pad) L6i vao

o0 o0

= — o — =)
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2.2. Thu mau va xét nghiém

Téng cong 195 mau phan va 585 mau huyét
thanh dugc thu thap ti 2 lugt thi nghiém. Trong
d6, 5 mau phan dugc thu thap bing tim bong
theo khong gian phan b6 & 5 géc chudng ctia nén
chuodng trén moéi 16 ctia heo thi nghiém. Ngoai
ra, 15 mau mau trén moi 16 thi nghiém dugc lay
tit tinh mach c6 véi thé tich 2 mL va dé dong tu
nhién trong 30 phut & nhiét d6 phong. Thoi diém
thu thap mau va s6 lugng mau dua trén bé tri thi
nghiém (Bang 1a). Mau sau khi thu thap dugc
danh ddu, déng gdi va van chuyén trong diéu
kién nhiét d¢ tu 4 - 8°C vé phong xét nghiém.

2.3. Panh gia sy an toan

Theo doi biéu hién cuc bd va toan than sau
tiém phong trén tling heo thi nghiém vao cac
thoi diém ngay sau tiém, 2, 6, 24 va 48 gio sau
tiém, tat ca cac con heo dugc quan sat hang ngay
dé€ ghi nhan cac d4u hiéu lam sang ctia bénh viém
hoi trang, bao gdm tinh trang co thé, miic d6 s6t
, cam giac thém &n va diém phan Tat ca cic bét
thudng cuc bo hay toan than déu dugc ghi nhan
trong thi nghiém (Roerink & ctv., 2018).

2.4. Ky thuat Enzyme-linked immunosorbent
assay blocking (ELISA)

Phuong phép xét nghiém xac dinh khang
thé khang L. intracellularis dugc st dung trong

nghién ctiu theo huéng dan ctia bo kit thuong
mai L.
(Svanova, Thuy Pién), doc két qua & budc song
450 nm trén may ELISA Multiskan FC (Thermo
Scientific, USA). Ham lugng khéng thé dugc xac
dinh dua theo gia tri PI (percent inhibition), am
tinh khi gia tri PI < 30 va duong tinh khi gia tri
PI > 30.

Svanovir intracellularis/Ileitis-Ab

OD d6i chling am — OD d6i chiing duong
OD déi chting 4&m
2.5. Ky thuat Realtime PCR

PI% =

Mau phan dugc xt ly véi dung dich PBS
1X theo nghién ctiu trudc day cta Pedersen
& ctv. (2014). DNA t6ng s6 dugc tach chiét
theo huéng dan coa by kit thuwong mai
GeneJET™ Viral DNA and RNA Purification
Kit (Thermo Scientific, Lithuania). San phdm
DNA sau d6 dugc bdo quan & -20°C dén khi
st dung. Cdp moi dac hiéu bao gobm moi xudi
(5'-GCGCGCGTAGGTGGTTATAT-3"),  moi
ngugc (5'-GCCACCCTCTCCGATACTCA-3),
doan do (5-FAM-CACCGCTTAACGGTGGAACAGCCTT-
TAMRA-3) va quy trinh ludn nhiét dugc tham
khdo tir nghién ciiu truéc day (Lindecrona &
ctv.,, 2002).

2.6. Xu ly 0 liéu

S6 liéu thu thap dugc quan ly bang phan mém
MS Excel 2019 (Microsoft, USA) va dugc xt ly
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thong ké bang phan mém Minitab 17.1 (Minitab
Inc., Stage College, Pennsylvania, PA, USA). Cu
thé, phan tich phuong sai va d¢ léch chuén xt ly
bing mé hinh ANOVA, gia trj trung binh ctia
cac két qua tai cung mot thoi diém dugce so sanh
v6i nhau bang véi tric nghiém Tukey. Céc ty 1é
dugc so sanh bang tric nghiém x2. Su khac biét
ctia cac két qua dugc xem la cd y nghia vé mat
thong ke khi P < 0,05.

3. Két Qua va Thao Luéin
3.1. Su an toan clia vic xin trén heo

Két qua danh gia cho thdy vac xin c6 d¢ an
toan cao ca vé khia canh cuc bd va toan than sau
khi tiém lac 3 tudn tudi va 5 tudn tudi. Panh gia
biéu hién Cuc b va Toan than sau tiém phong
qua theo doéi bi€u hién dcac thai diém 0, 2, 6,
24 va 48 gio sau tiém, cac tiéu chi danh gia do
an toan bao gomphan tng cuc bo tai chd tiém
(sung, do, va dau), biéu hién toan than (sét, trang
thai hoat ddng, va hanh vi an u6ng), va cac phan
tung nghiém trong khac nhu s6c phan vé. Cac
tiéu chi nay dugc st dung dé€ danh gia mic do an
toan clia vdc xin thong qua viéc quan sat va ghi
nhan cac biéu hién cu thé trong cac khoang thoi
gian quy dinh (Roerink & ctv., 2018). Ty 1é xuat
hién phan ting toan than nhe rat thap (< 1%) &
heo tiém luc 3 tudn tudi (L6 thi nghiém V-3-A
va V-3-B) trong 2 gi¢ sau tiém. Sau khi tiém vac
xin, dot ngdt xudt hién cd thé heo c6 triéu chiing
co giat va kho thé trong thoi gian ngan, ngay khi
phét hién, chiing dugc xu ly bang cach tat nudc
dé ha nhiét, va cdc triéu ching nay nhanh chéng
giam bét. Heo hoi phuc va trd lai trang thai binh
thudng ma khong gép van dé gi lau dai.

Tuy nhién, 6 nhom heo tiém vac xin thdoi
diém 5 tuan tudi (V-5-A/B) khong ghi nhén bat
ki phan tng nao, thong s6 nay cho thiy phan
tng c6 thé chi xdy ra 6 heo nho tudi va ty 1é rat

thdp ndm trong ngudng cho phép cia mot vic
xin phong bénh. G nghién ciiu ctia Roerink nim
2018, trong thi nghiém dénh gid vac xin bt hoat
phong bénh viém hdi trang khong nghi nhan
phan ting cuc b & vi tri tiém hay toan than nao
& heo thi nghiém 3 tudn tudi (Roerink & ctv,,
2018). Phan ting sau tiém c6 thé xdy ra trén heo
khi viéc cam giti, thoi tiét, thao tac ky thuat, vi
tri tiém hay chét lugng kim tiém chua dugc t6i
uu gy ra mot s6 biéu hién hdi hop, mét moi mot
thoi gian ngan sau tiém.

3.2. bap ting khang thé sau tiém phong

Két qua danh gia khang thé gitia 16 heo tiém
phong ltc 3, 5 tudn va heo doi chiing & cac thoi
diém thi nghiém dugc thé hién & Bang 2 va Hinh
1. O cac 16 tiém phong, ham lugng khang thé
nhanh chéng dat duong tinh (PI > 30%) 2 tuan
sau tiém vic xin. O nhém heo tiém phong lic
3 tudn tudi, hai 16 thi nghiém V-3-A va V-3-B
khong c6 su khac nhau dang ké vé dap ting khang
thé & cac thoi diém 3, 5, 7, 11 tudn tudi, nhung
rat khac biét so v6i nhom heo do6i chiing khong
tiém phong tti 2 tudn sau khi tiém, sy khac biét
gitia heo cia nhom tiém va khong tiém & thoi
diém 7, 11, 15, 19 va 22 tudn tudi véi P < 0,001.
Tuong ty, v6i nhoém heo tiém phong luc 5 tuan
tudi (hai 16 thi nghiém V-5-A va V-5-B), mic
du & thoi diém tiém phong luc 5 tudn tudi ham
lugng khang thé c6 khéac biét (P < 0,05) nhung
ti 2 tudn sau tiém (tudn tudi 7) trd di ham lugng
khang thé nay khong con su khac biét gitia hai
nhom. Su khéc biét ham lugng khang thé gita
hai 16 tiém phong ltc 5 tudn c6 rat y nghia (P <
0,001) so v&i heo 616 d6i chiing & cac thai diém
7,11, 15, 19 va 22 tuén tudi. Su dap ting khang
thé gitia cac 16 heo tiém phong luc 3 tudn tudi
va 5 tuln tudi duong nhu khong khac biét ké tu
thoi diém 11, 15, 19 va 22 tuan tudi & heo thi
nghiém. Mdc du tiém phong tré lac 5 tudn tudi
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(L6 thi nghiém V-5-A va V-5-B), nhung hiéu
gid khang thé ddp ting sau tiém tidng 1én nhanh
chéng dat duong tinh chi sau >1 tudn va ting
cao hon nhém heo tiém phong 3 tudn tudi (L6
thi nghiém V-3-A va V-3-B) & thoi diém 11 tuan
tudi (6 tudn sau tiém phong). Viéc tiém phong

heo 3 tuan tudi c6 thé do su can thi¢p khang thé
me truyén (Karuppannan & ctv., 2023). Hiéu gia
khang thé dap ting sau tiém phong trén heo thi
nghiém kéo dai & mtc cao (PI =70 - 80%) dén
lac xudt thit, khang thé dap tng chua thdy dat
dinh trong thai gian quan sat sau tiém phong.

Bang 2. Hiéu gia khang thé khang L. intracellularis (P1%) & cac thoi diém

Tuan tudi

Lo 3 5 7 11 15 19 22
V-3-A  9,845,9°  41,4+20,8* 72,8+12,6° 74,6+12,2® 80,5+7,7°  75,7+7,7° 85,4+59°
V-5-A - 2,9+4,1*  58,1£9,9> 79,8+7,4*  89,846,9*° 89,2+5,6® 92,1455
V-3-B  9,6+£3,0° 449+13,6° 66,2+6,7°* 68,0£6,9®° 85,6+4,9° 82,1+10,2> 78,4+9,1°
V-5-B - 9,2+4,5*  55,3+11,9° 79,148,7*°  89,8+3,9*  90,7+4,0°  91,9+5,8*
KV-3 5,2+6,3% 1,1+4,5° 2,9+5,44 18,8+2,2°  20,5+6,2¢  37,2+7,6¢  32,945,9°
KV-5 - 0,5+5,7° 0,8+3,7¢ 10,0£6,9¢  31,846,9°  30,9+2,0¢  38,3+5,3¢

Ki hiéu a, b, ¢, d trén ciing mot cot biéu thi su khdc biét c6 y nghia thong ké.
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Hinh 1. So sanh dap ting khang thé & cac 16 heo thi nghiém theo cic tuan tudi khao sat. Thoi
diém tiém phong ltc 3 tudn tudi (L6 V-3-A va V-3-B), lic 5 tudn tudi (L6 V-5-A va V-5-B) va khong
tiém phong (L6 KV-3 va KV-5).
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Trong nghién ctiu nay, viéc so sanh hiéu qua
ctia vac xin dugc ghi nhan cac khéac biét & cac
thoi diém dap ting mién dich. Thoi diém trude
khi tiém tit cd mau kiém tra khang thé khang L.
intracellularis déu am tinh, tuy nhién sau tiém
phong ca hai thai diém tiém déu cho théy dap
ung mién dich tang ro rét sau 2 tudn, hu hét
cac heo thu mau déu chuyén duong dat chi s6
phan tram tic ché (P1%) cao hon 30. Su dap ting
khang thé dac hiéu véi L. intracellularis ¢ thé
tang 1én dang k€ 3-4 tudn sau khi gy nhiém
(Roerink & ctv., 2018; Obradovic & Wilson,
2020; Campillo & ctv., 2021).

So sanh két qua dap ting khang thé gita
nhém heo tiém 3 va 5 tudn c6 sy tuong dong
cao tu tudn tudi 11 trg di, tic la 6 tudn sau tiém
phong ctia nhém heo tiém 5 tudn va 8 tuan &
nhom heo tiém 3 tuidn. Mdc du tiém phong tré
lac 5 tudn tudi (L6 thi nghiém V-5-A va V-5-B),
nhung hiéu gia khang thé dap ting sau tiém tang
lén nhanh chéng dat duong tinh chi sau >1 tuan
va tang cao hon nhém heo tiém phong 3 tuin
tudi (L6 thi nghiém V-3-A va V-3-B) bat dau
ti tudn 11 dén khi két thac thi nghiém. Su dap
ung khang thé nhanh sau tiém c6 thé do & thoi
diém 5 tudn ham lugng khing thé€ me truyén
thap nén khong gay anh hudng dén dap ting cua
véc xin ( Lawhorn & ctv,, 1994; Hodgins & ctv,,
2004), tu d6 tao ra dap ing mién dich cao t6i uu.
Hiéu gia khang thé dap ting sau tiém phong trén
heo thi nghiém kéo dai & mtic cao (PI1=70-80%)
dén luc xuat thit, chua thdy dat dinh trong thoi
gian quan sat sau tiém phong cho thay kha nang
phong bénh kéo dai cta khang thé cho dén khi
heo trudng thanh. Két qua nay c6 y nghia cho
ngudi chan nudi lya chon chuong trinh tiém
phong hiéu qua ldc 3 hodc 5 tudn tudi trén heo.

Theo Walter & ctv. (2004), thoi diém t6i uu
cho viéc tiém phong viém héi trang la & khoang
5 - 8 tudn tudi. Két qua tu cac nghién ctiu va

nghién ctiu nay lam néi bat dugc tdm quan
trong ctia viéc xac dinh thoi diém tiém ching
dé t6i vu hod hiéu qua cua vic xin, mat khac
su hién dién khang thé me truyén dic biét &
nhiing tuan dau sau sinh, c6 thé anh huéng dén
su dap ting mién dich sau tiém chung dic biét
déi tugng heo trong 3 tudn tudi (Karuppannan
& ctv., 2023). Tiém chung thoi diém sau cai stia
mudn ¢ thé han ché dugc dnh hudng do khdng
thé me truyén va hiéu qud ddp ving sé manh mé,
kéo dai hon. Tuy nhién, trong mdt s6 trudng
hgp can tiém phong sém khi dp luc nhiém trung
“ctia 6 nhay cam” ciia mam bénh ngay vao lic
sau cai stia, mdc du thoi diém nhay cam chinh
véi L. intracellularis 1ac sau 10 tudn tudi, nhét la
Idc > 16 tudn tudi (Rowland, 1975; Kroll & ctv.,
2005; Campillo & ctv., 2021).

3.3. Su hién dién L. intracellularis trén heo

Phan tich ban dinh lugng L. intracellularis
trong mau phan thu thép tii cac 16 heo thi nghiém
tai cac moc thoi gian cu thé la 3, 5,7, 11, 15, 19
va 22 tuln tudi cho két qua am tinh & c& heo déi
chiing va heo tiém phong. Tuy nhién, thoi diém
tudn 11 tré di heo & hai 16 d6i chiing (KV-3, KV-
5) ¢6 su chuyén duong khang thé va dat duong
tinh vao tuan tudi 15, 19 va 22 trong thi nghiém.

Thi nghiém duigc thuc hién tai trai thit thuong
phdm méi, c6 dp dung an toan sinh hoc tét
“cling vao-cung ra” trong thoi gian thi nghiém,
da giap cho trai an toan v6i nhiéu mdm bénh
trong d6 co6 L. intracellularis. K€t qua theo doi
lam sang tiéu chay, tinh trang phan va xac dinh
mam bénh bdi Realtime PCR c6 thé cho thay
dan heo thi nghiém khong boc phat nhiém trung
L. intracellularis. Tuy nhién, sy chuyén duong
khang thé & giai doan v6 béo la bang chiing
cua hién tugng nhiém triing cdn lam sang mam
bénh nay mdc du khong biéu hién lam sang.
Su chuyén d6i huyét thanh & cac 16 d6i ching
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nhung vi khuin khong dugc phat hién qua ky
thuat Realtime PCR c6 thé giai thich dugc bgi do
giéi han phat hién (LOD) cta phuong phéap co6
thé 1a nguyén nhan khong phat hién dugc mam
bénh & tai lugng nhiém thap. Theo ghi nhén &
mot nghién ctu (Smith & McOrist, 1997) cho
thay dugc su bai thai L. intracellularis tii 2 dén 10
tudn sau nhiém trong khoang dao dong ti 510*
dén 710° vi khudn/gram phan va phuong phép
Realtime PCR st dung trong nghién ctu nay
c6 LOD la 410* vi khudn/gram phan. Ngoai ra,
chét lugng mau va sy hién dién cta cic yéu t6
tc ché trong phan dugc ghi nhan trong nghién
ctiu khac (Nathues & ctv., 2009) ciing ¢6 thé dnh
huéng dén két quad Realtime PCR, lam giam kha
nang phat hién ctua phuong phap.

4. Két Luan

Céc chi tiéu nghién ctiu cho thay vac xin vd
hoat PorcilisTleitis ¢é su an toan cao, dap ting
khéng thé nhanh, cao, kéo dai & ca hai quy trinh
tiém phong ltc 3 va 5 tudn tudi; dac biét, hiéu gia
khéng thé dat miic cao d€ c6 dap ting mién dich
tot cho heo & tuan tudi c6 kha nang nhay cam véi
mam bénh.

Loi Cam Poan

Chung t6i cam doan nghién ctiu do nhém téac
gia thuc hién va khong c6 bat ky méau thuan nao
gilia cdc tdc gia.
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ABSTRACT

Garcinia mangostana L. (mangosteen) peel extract was prepared
using a rotary evaporator with 95% ethanol as a solvent and
evaluated foritsantibacterialactivityagainst Staphylococcus aureus
and Pseudomonas aeruginosa strains isolated from canine wounds.
In total, 52 wound samples from 52 dogs were collected, with 32
bacterial strains isolated, including 20 strains of Staphylococcus
aureus and 12 strains of Pseudomonas aeruginosa. Most strains in
the study were resistant to penicillin and ampicillin (80 - 100%).
The resulting extract was a fine, reddish-brown powder with a
pungent odor and an extraction yield of 10.17%. Its activity
against Staphylococcus aureus and Pseudomonas aeruginosa was
tested by agar diffusion method. Diameters of inhibition zones
ranged from 19.60 mm to 23.10 mm for Staphylococcus aureus
and from 10 mm to 17.37 mm for Pseudomonas aeruginosa at
different concentrations of 50 - 200 mg/mL. Minimum inhibitory
concentration (MIC) and minimum bactericidal concentration
(MBC) values of the extract were 1.25 mg/mL and 2.5 mg/mL for
Staphylococcus aureus, and 50 - 70 mg/mL and 150 mg/mL for
Pseudomonas aeruginosa, respectively. The results of this study
indicate that mangosteen peel extract inhibits both Gram positive
and Gram negative bacteria and has potential applications in the
development of biomedical products.

Cited as: Nguyen, X. N. T,, Bui, H. M., Tran, H. T. H., Nguyen, T. M., & Tran, Y. T. H. (2025).
Evaluation of the antibacterial activity of Garcinia mangostana L. peel extract against Staphylococcus
aureus and Pseudomonas aeruginosa strains isolated from canine wounds. The Journal of Agriculture

and Development 24(4), 76-88.

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh 77

Panh gia hiéu qua khang khuin cuaa cao chiét vo mang cut (Garcinia mangostana L) trén vi
khuan Staphylococcus aureus va Pseudomonas aeruginosa phan lap trén vét thuong ciia ché
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TOM TAT

Cao vo6 qua mang cut (MG) dugc chiét xuit bang phuong phéap
c6 quay chén khong v6i dung moéi 1a ethanol 95° va kiém tra hoat
tinh khang khuén trén Staphylococcus aureus va Pseudomonas
aeruginosa phan lap trén vét thuong cta ché. Trong t6ng 52 mau
bénh phdm trén 52 con ché, xac dinh dugc 32 chung vi trong do
bao gom 20 ching S. aureus va 12 chung P. aeruginosa. Pa s6 cac
chting vi khuén phan 1ap dugc déu khdng khéng sinh penicillin va
ampicillin (ty1é tti 80 - 100%). MG c6 dang bot min mau néu do, mui
héc véi hiéu sudt chiét dat 10,17%. Hoat tinh khang Staphylococcus
aureus va Pseudomonas aeruginosa cta cao chiét dugc kiém tra
bang phuong phap khuéch tan trén thach dia. Két qua dudng kinh
vong khang khuén dao dong tu khoang 19,60 mm dén 23,10 mm
déi véi Staphylococcus aureus va tti 10 mm dén 17,37 mm do6i véi
Pseudomonas aeruginosa & nong do cao chiét tit 50 mg/mL dén
200 mg/mL. Gia tri MIC va MBC ctia cao chiét lan lugt1a 1,25 mg/
mL va 2,5 mg/mL trong truong hop Staphylococcus aureus, 50 - 70
mg/mL va 150 mg/mL d6i v6i Pseudomonas aeruginosa. Két qua
nghién ctiu cho thdy kha nang tic ché ca vi khuédn Gram duong va
Gram am cua cao chiét tii vo qua mang cut va tiém nang ting dung
trong san xudt cdc san phdm y sinh.
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1. Dt Vin DPé

Céc vét thuong trén ché co thé xudt phat
ttt nhiéu nguyén nhan nhu cin nhau, triét san,
hodc tham chi bi chich dién, va xu huéng nay
ngay cang gia tang, gay nhi€u phién toai cho
cht nuéi. Staphylococcus aureus (S. aureus) va
Pseudomonas aeruginosa (P. aeruginosa) 1a hai
loai vi khuén thuong truc nhat trén da. Khi gap
diéu kién thuédn lgi, ching dé dang tré thanh
mot trong nhiing tdc nhan gy nhiém trung vét
thuong. Mot s6 nghién ctiu cho thdy ty 1é phan
14p cuia hai vi khudn nay tu cac ca bénh ngoai da
6 choé kha cao, v6i P. aeruginosa chi€ém 33,93% va
S. aureus chiém t6i 56,4%. Viéc lam dung khang
sinh da khién hai chung vi khudn nay ngay cang
tré nén khang thudc dan dén kho khin trong
diéu tri cac bénh nhiém trung, kéo dai thoi gian
diéu tri, ting nguy co ti vong, va tao ganh ning
cho hé thong y té. Cing theo cac nghién ctu
trén, S. aureus cho thdy ty 1é dé khang cao d6i
v6i cac khang sinh nhom beta-lactam (81,8%),
nhom fluoroquinolones (56,4%). Nghién ctiu vé
su nhay cam cta khang sinh d6i v6i P. aeruginosa
cho thdy, vi khuén nay it nhay cadm nhat d6i véi
polymyxin B (1,72%), tobramycin (8,62%) va
ciprofloxacin (17,24%). Do d6, viéc thuc day tim
kiém cac giai phap thay thé, dac biét 1a cac hop
chét khang khudn c6 ngudn goc tli tu nhién tré

nén cip thiét.

Cao chiét tu thao dugc, véi lich st ing dung
lau doi trong y hoc ¢6 truyén, dang dugc quan
tdm dac biét nho tiém nang khang khudn da
dang va kha nang han ché sy phat trién cua vi
khudn khéng thu6c. Nghién ctiu nay khong chi
huéng dén cong nghé xanh ma con mudn cai
thién tinh trang lam dung khang sinh trong diéu

tri - mot trong nhiing nguyén nhan lam dé khang

khang sinh xay ra nhanh va nghiém trong. Mang
cut (Garcinia mangostana Linn.) chtia nhiéu
thanh phan héa hoc c6 gia tri nhu cac hgp chat
phenolic, bao goém xanthones, procyanidins,
flavonoid va anthocyanin trong nhiéu b phan
nhu 14, vo, 16i gb va qua. Tu lau méng cut da
dugce st dung nhu mot bai thudc quy trong diéu
tri dau bung, tiéu chay, kiét ly, va cdc bénh ly vé
da (loét, cham, ting sting, bénh vdy nén). Vo qua
mang cut chiia nhiéu hoat chit khang khudn nhu
xanthone, a-, f- va y-mangostin... Xudt phat tu
thuc tién dé tai nay dugc thuc hién v6i muc dich
danh gia hoat tinh khang khuén ctia cao chiét tu
vO qua mang cut d€ cho thdy tiém ning co6 thé
dung hoé trg hodc thay thé khang sinh trong diéu

tri nhiém khuan.

2. Vat Liéu va Phuong Phap
2.1. Thoi gian va dia diém

Nghién ctiu dugc thuc hién tii thang 10/2023
dén thang 09/2024 tai phong thuc hanh Kiém
nghiém thu san va Moi truong stic khoe vat
nuoi, Khoa CNTY, Trudng Dai hoc Nong Lam
TPHCM, phong thi nghiém CT121 B Mon
Hop Chat Thién Nhién- Khoa Cong Nghé Ky
Thuat Hoéa Hoc va Thuc Phidm.

2.2. Vat liéu

Qua mang cut tuoi dugc mua tai mot nha vuon
tinh Dong Nai trong thang 8 ndm 2023, phan vo
dugc trit déng & -20°C va dugc dung dé thu vo
chiét cao. Cac chung vi khudn Staphylococcus
aureus va Pseudomonas aeruginosa dugc phan
lap tu vét thuong ché dén kham tai phong kham
tha y Pet POLA, TP. Tht Dtc tu thang 10/2023
dén 11/2023.
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2.3. N9gi dung nghién ctu

- Phan 14p va dinh danh vi khudn S. aureus va

P, aeruginosa trén vét thuong ctia ché

- Thyc hién khang sinh d6 d€ chon chtng vi
khudn da dé khang

- Chiét cao tli vd qua mang cut

- Kiém tra hoat tinh khang khuén cua cao

chiét trén cac chung vi khuén phan lap dugc
2.4. Phuong phap nghién ciu

2.4.1. Phan lap va dinh danh vi khudn
Staphylococcus aureus va Pseudomonas
aeruginosa tu vét thuong ciia cho

L&y mau: Dung tim bong v6 trung phét trén
bé mat vét thuong bi nhiém trung (n = 52). Sau
doé dugc dung trong 6ng eppendorf va bao quan
bang d4 kho chuyén vé phong thi nghiém trong
vong 12 gi¢ d€ tién hanh phan l4p, dinh danh.
Cac mau tam bong dugc U trong moi trudng
Brain Heart Infusion (BHI, Himedia, India)
trong 24 gid ¢ 37°C. Mau sau khi tang sinh trong

moi truong canh BHI sé dugc ciy ria sang moi
truong chuyén biét Mannitol Salt Agar (MSA,
Himedia, An D) cho S. aureus va cetrimide agar
(Himedia, India) cho P. aeruginosa. Nhiing mau
duong tinh trén hai moi trudng nay sé tién hanh
nhuém gram va dinh danh bang phuong phép
phan tng chudi Polymerase (Polymerase Chain
Reaction, PCR)

binh danh vi khuén bang phuong phap PCR:
DNA cua vi khudn dugc ly trich biang phuong
phap s6c nhiét (Nguyen & ctv., 2019; Abed &
ctv,, 2020). Cac primer dic trung cho S. aureus va
P aeruginosa dugc trinh bay & Bang 1. Vi khuin
S. aureus dugc dinh danh bang ky thuat PCR dya
trén doan gen Sa442 (Martineau & ctv.,, 1998).
Dinh danh P. aeruginosa sti dung doan mai dya
trén gen O-antigen acetylase dugc mo ta trong
nghién ctu ctia Choi & ctv. (2013). Chu trinh
nhiét tham khao theo Khudiar & ctv. (2016) cho
S. aureus va Choi & ctv. (2013) cho P. aeruginosa.
Modi mau duong tinh sé chon mét chiing da duge
phan l4p trén méi trudng chon loc dé thuc hién

cac budc tiép theo ctia dé tai.

Bang 1. Primer st dung trong phuong phap PCR d€ dinh danh vi khuin

Kich thué
Vi khuin Gen Primer Trinh tu (5°-3’) 5 ¢
(bp)
S. aureus Sad42 Forward ~ AATCTTTGTCGGTACACGATATT
CACG 108
Reverse CGTAATGAGATTTCAGTAGA-
TAATACAACA
P. aeruginosa O-antigen Forward ~ CTGGGTCGAAAGGTGGTTGT-
acetylase Reverse  LTATC 232
GCGGCTGGTGCGGCTGAGTC
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2.4.2. Thuc hién khéang sinh do trén cac chung
vi khuln S. aureus va P. aeruginosa phan
lap dugc

Khing sinh d6 cta cdc ching vi khuén S.
aureus (n = 20) va P. aeruginosa (n = 12) dugc
thuc hién bang phuong phap khuéch tan trén dia
thach Mueller-Hinton (MHA, Himedia, India).
Vi khuén dugc pha loang trong nuéc mudi sinh
ly 0,85% va va do OD, = 0,3 (mét do 1-3 x 10°
CFU/mL) dung tam bong phét déu trén moi
truong thach dia MHA va dat cac dia khang
sinh tham khéo theo nghién ctiu cia Nguyen &
Nguyen (2016) gom: penicillin (Pn), ampicillin
(Am), amoxicillin (Ax), streptomycin (Sm),
gentamicin (Ge), norfloxacin (Nr), colistin (Co)
- n6ng do 10 pg/dia; neomycin (Ne), kanamycin
(Kn), amikacin (Ak), tetracyclin (Te), doxycyclin
(Dx) - nong d6 30 pg/dia; ofloxacin - nong do
5 pg/dia va trimethoprim/sulfamethoxazol (Bt)
v6i nong do 1a 1,25/23,75 pg/dia dugc mua tai
cong ty Nam Khoa. Mau dugc u 37°C trong 18
gio dén 24 gio, thi nghiém dugc ldp lai 3 1an. Két
qué dugc ghi nhan bang cach do dudng kinh
vong vO khudn xuét hién xung quanh cac dia
gidy khang sinh theo tiéu chuin CLSI (2020).
Thi nghiém nay sé chon 3 ching S. aureus va 3
chtung P. aeruginosa da dé khang khang sinh dé
thuc hién cac thi nghiém vé sau (Bang 4).

2.4.3. Phuong phap chiét cao vo qua méang cut

Qua mang cut tuci dugc mua tai nha mot
vuon tinh Pong Nai tai thoi di€ém thang 8/2023
sé dugc tach riéng vo. Sau do, phan vo sé dugc
riia sach va xay nhuyén trong ethanol 95° véi
ti 1¢ 1:10, tiép tuc ngam trong 3 ngay tai nhiét
do phong. Dich chiét dugc loc qua gidy loc
Whatman No.1 (kich thuéc16 11 um), va c6 dudi
dung moi d€ thu cao chiét. Cao dugc bao quan
¢ 4°C d€ thuc hién cac thi nghiém danh gid kha
nang khang khuén (Nguyen & ctv., 2023).

Hiéu sudt chiét cao: H (%) = [Khoi lugng cao
thu dugc sau c6 quay (g)/Khoi lugng mau kho
(g)] x 100

2.4.4. Kiém tra hoat tinh khang khuan cua cao
chiét vo qua mang cut

Vi khuén sau khi chon lya & thi nghiém 2.4.2
gom 3 chung S. aureus, 3 ching P. aeruginosa da
dé khang khang sinh va chung S. aureus ATCC
25923 (S.ATCC 25923), P. aeruginosa ATCC
27853 (PATCC 27853) dugc dung lam chung
d6i ching. Huyén dich vi khudn dugc pha loang
trong dung dich NaCl 0.85% va do OD, = 0,3.
Tiép theo canh khudn dugc trdi déu trén moi
truong MHA c¢6 duc cac giéng duong kinh d =
6 mm, nho lan lugt 100 pL cao chiét pha trong
DMSO 5% vao cac giéng véi cac nong do dugc
tham khao theo theo tdc gia Janardhanan & ctv.
(2017) va Andani & ctv. (2021) ¢6 diéu chinh
v6i nong do tii 50 mg/mL, 75 mg/mL, 100 mg/
mL, 125 mg/mL, 150 mg/mL, dén 200 mg/mL va
DMSO 5% vo trung dugc dung lam doi chiing
am. Tat ca cac dia dugc u ¢ 37°C trong 24 gio. Thi
nghiém dugc lap lai 3 1an. Két qua dugc biéu thi
bang dudng kinh trung binh ctia viing v6 khuin
tinh bang mm + d¢ léch chuén (SD).

2.4.5. Xac dinh nong d¢ tic ché téi thiéu (MIC)
va ndng d6 diét khudn téi thiéu (MBC) cua
MG d6i v6i cac chung vi khudn S. aureus va
P. aeruginosa

Nong do uc ché t6i thiéu (MIC) va nong do
diét khuén t6i thiéu (MBC) dugc thuc hién trén
dia nuoi cdy té bao polystyrene 96 giéng chtia moi
truong MHB (Razani & ctv., 2024) cac nong do
chon lya dua theo nghién ctiu Janardhanan & ctv.
(2017) c6 su diéu chinh nong do tu 0,625 mg/
mL; 1,25 mg/mL; 2,5 mg/mL; 5 mg/mL; 10 mg/
mL; 15 mg/mL; 20 mg/mL; 30 mg/mL; va dén 40
mg/mL doi v6i S. aureus va tii 70 mg/mL; 80 mg/
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mL; 90 mg/mL; 100 mg/mL; 110 mg/mL; 120 mg/
mL; 130 mg/mL; 140 mg/mL; 150 mg/mL doi véi
P. aeruginosa. Mét d¢ vi khudn sau khi do OD_,
= 0,3 dugc pha loang 100 lan trong tling giéng
sao cho t6ng thé tich méi giéng dat 200 pL. Doi
chiing duong gém dich khuén va méi trudng, d6i
chling 4m gém moi truong va cao chiét va giéng
kiém soat nhiém khuén chi chtia mdi trudng.
Nong do MIC va MBC xéac dinh theo cdng thtic
cuia Sultanbawa & ctv. (2009).

2.5. Xu ly thong ké

Phan mém Minitab 17.0 va test Tukey 1 yéu t6
dugc sti dung d€ so sanh su khdc biét vé mat théng
keé ctia cac s0 liéu trong dé tai véi do tin cay 95%.

A1 2 3 4 5 §

2000
1500

1000

100

3. Két Qua va Thao Luén

3.1. Phan lap va dinh danh cac chung vi khuin
S. aureus va P. aeruginosa trén vét thuong
cua ché

Trong téng 52 mau bénh phidm ldy ti 52
con cho, ching t6i da xac dinh dugc 32 chung
vi khuén trong d6 bao gém 20 chung S. aureus
va 12 chung P. aeruginosa bang phuong phap
PCR (Hinh 1) sau khi phén 14p vi khudn qua
hai moi truong chuyén biét. Tu két qua trén
20 chung S. aureus va 12 chung P. aeruginosa
dugc thuc hién lam khéng sinh d6 d€ chon céc
chung da dé khang.

2000

1500

1000

500

100

Hinh 1. Két qua PCR dinh danh vi khuén S. aureus (A) va P. aeruginosa (B). Giéng 1,2,3: san phdm
PCR, Giéng 4: doi chiing duong, Giéng 5: d6i chiing am, Giéng 6: ladder.

3.2. Su nhay cam d6i véi khang sinh déi véi cac
chung S. aureus va P. aeruginosa

Két qua khang sinh d6 dugc trinh bay trong
Bang 2 va Bang 3 cho thdy cac chung vi khuin
phén 14p dugc van con nhay cam véi norfloxacin
va ofloxacin vdi ti 1€ 1an luot 1a 80 dén 85% ddi S.
aureus va tti 75 dén 83,33% do6i v6i P. aeruginosa.
Két qua cting cho thay hai khang sinh bi dé khang

manh la penicillin va ampicillin véi ti 1¢ lan lugt

trén S. aureusla 90%, 80% va dé khang hoan toan
trong truong hgp ctia P. aeruginosa. Trong khao
sat cia Moerer & ctv. (2018) v€ ty 1é khang khang
sinh ctia cac chung vi khudn gay bénh trén ché
meo tai Ptic qua cac nam nhan thay cac ching S.
aureus phan lap ti ché véi ty 1€ khang penicillin
G dat mtc cao nhit trong ndm 2015 (86%), trong
khi ty 1é¢ khang ampicillin 1a 83% & ndm 2018.
Trong nghién ctiu ctia Eliasi & ctv. (2020), céc
ching P aeruginosa dugc phéan lap tii nhiing
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con ché nhép vién tai mot bénh vién thu y 6
Nam Phi trong khoang thoi gian tii thang 1 nam
2007 dén thang 12 nam 2013. Két qua cho thay
gan nhu toan bo cic chiing P. aeruginosa trong
nghién ctiu dé khang véi penicillin-G (96%)
va amoxicillin/ampicillin (92%). Su gia ting dé
khang khang sinh ctia hai chung vi khuén nay c6
thé bat nguon tu viéc lam dung khang sinh trong
phong va diéu tri bénh tha y. Ngoai ra, mot s6 co
ché noi tai cing gép phan vao kha ning khang
thu6c ctia chung, ching han nhu viéc sdn xuit

enzyme [B-lactamase AmPc va sy hién dién cua

cac hé thong bom ngoai mang nhu MexA-MexB-
OprM, MexC-MexD-Opr], MexE-MexF-OprN,
va MexX-MexY-OprM. Nhiing yéu té nay giup
vi khudn chéng lai nhiéu loai khang sinh, khién
viéc diéu tri trd nén kho khin hon. (Morita &
ctv., 2001; Morita & ctv., 2013) khién cho viéc
diéu tri nhiém trung ngay cang trd nén kho
khén hon. Trong do, cac ching vi khuén khang
8 dén 12 loai khang sinh gom: 3 ching S. aureus
dugc ki hiéu S.PL1, S.PL2, S.PL3, va 3 ching P
aeruginosa ki hiéu la PPL1, PPL2, PPL3 dugc
thé hién tai Bang 4.

Bang 2. Két qua khang sinh d6 ctia cac chung vi khuén S. aureus phan lap dugc

S$6 lugng mau (n =20) bé khang Trung gian Nhay cam
STT Khang sinh n % n % n %
1 Penicillin (Pn) 18 90 2 10 0 0
2 Ampicillin (Am) 16 80 0 0 3 15
3 Amoxicillin (Ax) 13 65 4 20 5 25
4 Streptomycin (Sm) 12 60 6 30 4 20
5 Neomycin (Ne) 5 25 6 30 9 45
6 Gentamycin (Ge) 6 30 2 10 12 60
7 Kanamycin (Kn) 5 25 5 25 10 50
8 Amikacin (Ak) 4 20 4 20 12 60
9 Tetracyclin (Te) 9 45 3 15 8 40
10 Doxycyclin (Dx) 12 60 4 20 3 15
11 Norfloxacin (Nr) 2 10 2 10 16 80
12 Ofloxacin (Of) 2 10 1 5 17 85
13 Colistin (Co) 5 25 4 20 11 55
14  Trimethoprim/ 9 45 5 25 6 30

Sulfamethoxazole (Bt)
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Bang 3. Két qua khang sinh d6 cta cic chung vi khudn P. aeruginosa phan lap dugc

S6 lugng mau (n = 12) bé khang Trung gian Nhay cam
STT Khaéng sinh n % n % n %
1 Penicillin (Pn) 12 100 0 0 0 0
2 Ampicillin (Am) 12 100 0 0 0 0
3 Amoxicillin (Ax) 10 83,33 0 0 2 16,67
4  Streptomycin (Sm) 9 75 2 16,67 1 8,33
5  Neomycin (Ne) 5 41,67 2 16,67 5 41,67
6  Gentamycin (Ge) 1 8,33 2 16,67 9 75
7 Kanamycin (Kn) 2 16,67 2 16,67 8 66,67
8  Amikacin (Ak) 2 16,67 3 25 7 58,33
9 Tetracyclin (Te) 11 91,67 1 8,33 0 0
10 Doxycyclin (Dx) 10 83,33 1 8,33 1 8,33
11 Norfloxacin (Nr) 1 8,33 1 8,33 10 83,33
12 Ofloxacin (Of) 1 8,33 2 16,67 9 75
13 Colistin (Co) 7 58,33 3 25 2 16,67
14  Trimethoprim/ 75 ] 8,33 ) 16,67

Sulfamethoxazole (Bt)

Bang 4. Céc loai khang sinh dé khang ctia 06 chting vi khuén S. aureus va P. aeruginosa dugc chon dé
thuc hién thi nghiém danh gia kha nang khang khun ctia cao chiét

Loai Chung Khang sinh dé khang
S.PL1 PnAmAxNeTeDxOfBt
S. aureus S.PL2 PnAmAxSmKnAkTeDxCoBt
S.PL3 PnAmAxSmKnAkTeDxNrCoBt
PPL1 PnAmAxSmNeKnTeDxCoBt
P. aeruginosa PPL2 PnAmAxSmNeAkTeDxOfCoBt
PPL3 PnAmAxSmNeKnAkTeDxNrCoBt
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3.3. Hiéu suat thu cao chiét vé6 qua mang cut nghiép (Tiwari & ctv., 2011), do d6 ethanol dugc
chon la dung madi chiét cao trong nghién ctiu nay.
Khéi lugng cao trung binh dat 4,07 gram sau khi
c6 duoi, véi hiéu suat chiét dat 10,17% (Bang 5).
Cao thu dugc c6 mau nau do, mui hac. Trong
mot nghién ctiu khac cling st dung ethanol la
dung mai chiét, tai cing nhiét do cho thay hiéu
qua chiét cao dat 12,43% (Nguyen & ctv., 2023).
Su khac biét so v6i nghién clu nay cé thé dén tu
dac diém thoi tiét va thé nhudng & cac viing thu
hoach vé qua méang cut. Do d6 két qua phu hop
s0 v6i cac nghién ctiu trén.

Ethanol la mét dung méi phd bién va hiéu qua
trong chiét xuét dugc liéu thuc vat nhd vao kha
nang tan cao doi v6i cac hoat chat nhu alkaloid
va flavonoid (Nguyen & ctv., 2015). Theo nghién
ctiu cta Kusmayadi & ctv. (2018), khi so sanh
hiéu qua chiét ctia cac loai dung moi khac nhau
gom ethanol, acetone, ethyl acetate,... ghi nhan
hiéu qua chiét xanthone cao nhat d6i véi acetone
va ethanol. So véi acetone, ethanol khong c6 tinh
doc va gia thanh ré phu hgp véi quy mo cong

Bang 5. Khoi lugng va hiéu sudt chiét cao vo mang cut

. Khéi lugng bét  Téng dung méi chiét  Khéi lugng cao dic Hiéu suit
Mau cao )
dugc li¢u (g) (mlL) (g) (%)
1 100 900 4,12 10,3
2 100 900 3,95 9,87
3 100 900 3,91 9,78
4 100 900 4,21 10,52
5 100 900 4,15 10,38
Trung binh + SD 4,07 + 0,13 10,17 + 0,33

3.4. Hoat tinh khang khuin cta cao chiét vo
qua méng cut d6i véi cac chung vi khuin
S. aureus va P. aeruginosa trén moi truong
thach dia MHA

Két qua hoat tinh khang khuén cta cao chiét
dugc trinh bay trong Bang 6, Bang 7, va Hinh 2.
DMSO 5% khong thé hién tinh khang khuin déi
v6i ca S. aureus va P. aeruginosa, do do trong cac
thi nghiém vé sau DMSO 5% sé dugc sti dung
lam dung moi pha cao chiét ma khong lam anh
huong dén két qua khang khuén. Trong do, &
nong do 200 mg/mL cé kich thudc vong khang
khudn 16n nhét va su khac biét nay réit c6 y nghia
vé mat thong ké d6i véi cac nong do con lai
(v6i P < 0,01). Kich thuée vong vé khuén tang
ty 1¢ thuan v6i nong do cho thdy mdéi quan hé
liéu lugng - dap tng. Ddc biét, hiéu qua tc ché
cuia chiét xudt déi véi cac chiing vi khuén S.PL1,

S.PL2, S.PL3 (dao dong tii 19,60 mm dén 23,10
mm) dong déu hon so véi chung dung lam doi
chiing 1a S.ATCC 25923 (16,67 mm dén 21,38
mm), cho thdy su nhay cam véi cao chiét cao
hon & cac chung phén lap. Déi véi P, aeruginosa
ciing cho théy hoat tinh khang khuén t6t ctia cao
chiét v6i duong kinh vong v6 khudn ti 10 mm
dén 17,37 mm (Bang 7). Duong nhu kich thuéc
vong khang khudn trén chung P. aeruginosa & cac
noéng do déu thap hon so véi trén chung S. aureus
(Bang 6 va Bang 7). Két qua nay phu hgp véi
nghién ctiu cta Narasimhan & ctv. (2017), cho
thdy hoat tinh khang khudn cta o-mangostin
6 trong chiét xudt MG ddi vé6i vi khudn Gram
duong hiéu qua hon so véi vi khudn Gram am,
m& ra kha nang sti dung MG nhu mot hgp chat
tu nhién c6 kha ning khang khudn, dac biét
trong diéu tri cac bénh nhiém khuédn ngoai da
hodc cic bénh nhiém khuin khéc.
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Bang 6. Duong kinh vong vé khudn (mm) ctia cao vo mang cut d6i véi cac chung vi khuin
Staphylococcus aureus

STT Nong do Staphylococcus aureus (trung binh + SD)
(mg/mL) S.ATCC 25923 S.PL1 S.PL2 S.PL3
1 50 16,674+ 0,76 19,60° = 0,27 20,574+ 0,23 20,434+ 0,4
2 75 16,674+ 0,58 19,87¢ £ 0,31 21,004 + 0,20 20,779+ 0,21
3 100 17,501+ 0,62 20,60 +0,79 21,57¢% 0,05 21,53+ 0,25
4 125 18,60 + 0,66 21,60 + 0,79 22,10% + 0,27 22,07+ 0,21
5 150 19,30° + 0,27 21,67* + 0,29 22,5+ 0,10 22,57+ 0,21
6 200 21,38* £ 0,32 22,70* + 0,27 23,10* £ 0,27 23,00* + 0,00
DMSO 5% 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00

Ghi chii: Nhiing chii cdi (a, b, ¢, d) khdc nhau trong ciing mgt cot biéu thi sy khdc nhau rdt c6 y nghia thong

ké vdi P < 0,01.

Bang 7. Duongkinh vong vo khudn (mm) cia MG d6i vé6i cac chting vikhudn Pseudomonas aeruginosa

STT Nong do Pseudomonas aeruginosa (trung binh + SD)
(mg/mL) P.ATCC 27853 P.PL1 P.PL2 PPL3
1 50 10,00° + 0,3 8,2°+ 0,26 11,33+ 0,30 10,474 + 0,45
2 75 11,174+ 0,38 12,239+ 0,25 12,874+ 0,31 12,13+ 0,35
3 100 12,20+ 0,2 12,83+ 0,15 14,27° + 0,25 12,97¢ + 0,35
4 125 13,03+ 0,35 13,10°+ 0,36 15,27° £ 0,25 14,37° £ 0,32
5 150 15,27* £ 0,25 14,10° + 0,26 15,77+ 0,25 15,23* + 0,25
6 200 16,00* + 0,20 15,27 + 0,31 17,37* + 0,32 16,10* + 0,26
DMSO 5% 0,00 + 0,00 0,00 £ 0,00 0,00 £ 0,00 0,00 + 0,00

Ghi chii: Nhitng chit cdi (a, b, ¢, d, e) khdc nhau trong ciing mot cot biéu thi sy khdc nhau rdt ¢é y nghia

théng ké véi P < 0,01.

Hinh 2. Vong v6 khudn ctia MG trén moi trudng MHA. A: Vi khuén S. aureus; B: Vi khudn

P. Aeruginosa.
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3.5. Xac dinh MIC, MBC cua cao chiét vo qua
méng cut doi véi cac chung vi khuin S.
aureus va P. aeruginosa

Két qua thi nghiém (Bang 8) cho thay MG

thé hién hoat tinh khang khuén d6i véi ca hai vi
khudn S. aureus va P. aeruginosa. Gia tri MIC va

MBC cua cao chiét d6i véi S. aureus rat thap, chi
1,25 mg/mL va 2,5 mg/mL. Di€éu nay cho thay
cao chiét ti vo mang cut c6 kha nang tiéu diét
loai vi khudn nay mét cach hiéu qua. Tuy nhién,
déi v6i P, aeruginosa hoat tinh khang khudn cta
cao thip hon, MIC va MBC lan lugt 1a 50 - 70
mg/mL va 150 mg/mL.

Bang 8. Nong do tic ché t6i thiéu (MIC), ndng do diét khuén t6i thiéu (MBC) cua cao vé ming cut

(MG) doi v6i S. aureus va P. aeruginosa

Ching No6ng d6 MG (mg/mL)

MIC MBC
S.ATCC 25923 1,25 2,5
Staphylococcus S.PL1 1,25 2,5
aureus S.PL2 1,25 2,5
S.PL3 1,25 2,5
PATCC 27853 70 150
Pseudomonas PPLI >0 150
aeruginosa PPL2 50 150
PPL3 50 150

Hoat tinh khang khuédn c6 thé dén tu cac
hop chat xanthone cé trong MG. Khi st dung
a-mangostin - mot dan xudt c6 trong xanthone
lam tdc nh4n khang khuén, gia tri MIC va MBC
trong khoang 1,57 - 12,5 pg/mL trén S. aureus
(linuma & ctv,, 2011) va 100 pg/mL trén P.
aeruginosa (Ragasa & ctv., 2010) . Diéu nay cho
thdy hoat tinh khang khuén cta chiét xuit vo
mang cut cao hon trén S. aureus. Su khac biét
c6 thé do ciu tao thanh t€ bao khic nhau cta
vi khudn Gram duong va Gram am (Breijyeh &
ctv,, 2020).Nghién ctiu ctia Tatiya-Aphiradee &
ctv. (2016) vé gia tri MIC, MBC cua chiét xuat
thd tii mang cut doi véi véi cac chung vi khuin
S. aureus trong khoang 0,78 - 1,25 mg/mL (MIC)
va 0,78 - 5 mg/mL (MBC) va két qua nay tuong
dong véi nghién ctiu cua chung toi.

4. Két Luan va bé Nghi

Cao vé mang cut thé hién tinh khang khuén
manh déi v6i cac chung S. aureus da khang
khang sinh dugc khang sinh dugc phan lap véi
gia tri MIC va MBC lan lugt la 1,25 mg/mL; 2,5
mg/mL. Hiéu qua khang khudn cua cao chiét
MG cutia cao chiét MG thap hon trén cac chiing
P aeruginosa (MIC va MBC lan lugt 1a 50 - 70
mg/mL, 150 mg/mL). Nghién ctiu cho thay tiém
nang ting dung MG vao san xudt cac san phdm y
sinh trong diéu tri vét thuong nhiém trung. Tuy
vay, dé€ dam bao hiéu qua téi uu cta cao chiét,
can tién hanh nghién ctu sau hon dé xac dinh
cac hoat chat khang khuén trong cao, cling nhu
cac yéu té anh hudng dén han st dung va diéu
kién bao quan cua cao chiét trong thuc té.
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Loi Cam Poan

Nhom tac gia thuc hién khong cé xung dot
vé lgi ich.

Lo6i Cam On

Nghién ctiu thuc hién tii ngudn kinh phi ctia
Truong Pai hoc Nong Lam TP. H6 Chi Minh, cé
ma s6 CS-SV23-CNTY-12. Nhom tic gia chan
thanh cam on sy ho trg ti cac Khoa va Thay Co
da tao diéu kién thuc hién dé tai nay.

Tai Liéu Tham Khao (References)

Abed, S., Assie, A., Abu-Elteen, K., Dheeb, B., & Abu-
Qatouseh, L. (2020). Molecular characterization
of methicillin-resistant and methicillin-

susceptible  Staphylococcus — aureus  isolates
obtained from human-skin samples in Iraq.
Biomedical and Pharmacology Journal 13(2),

737-746. http://dx.doi.org/10.13005/bpj/1939.

Andani, R, Fajrina, A., Asra, R., & Eriadi, A. (2021).
Antibacterial

plants (Garcinia mangostana L.): A review.

activity test of mangosteen

Asian Journal of Pharmaceutical Research and
Development  9(1), 164-171. http://dx.doi.
0rg/10.22270/ajprd.v9i1.927.

Breijyeh, Z., Jubeh, B., & Karaman, R. (2020).
Resistance of gram-negative bacteria to current
antibacterial agents and approaches to resolve
it. Molecules (Basel, Switzerland) 25(6), 1340.
https://doi.org/10.3390/molecules25061340.

Choi, H. J., Kim, M. H., Cho, M. S., Kim, B. K., Kim, J.
Y., Kim, C., & Park, D. S. (2013). Improved PCR
for identification of Pseudomonas aeruginosa.
Applied Microbiology and Biotechnology 97(8),
3643-3651. https://doi.org/10.1007/s00253-
013-4709-0.

CLSI (Clinical and Laboratory Standards Institute).
(2020). Performance standards for antimicrobial
susceptibility testing (30" ed.). Pennsylvania,
USA: Clinical and Laboratory Standards
Institute.

Eliasi, U. L., Sebola, D., Oguttu, . W., & Qekwana, D.
N. (2020). Antimicrobial resistance patterns of
Pseudomonas aeruginosa isolated from canine
clinical cases at a veterinary academic hospital
in South Africa. Journal of The South African
Veterinary Association 91(0), el-e6. https://doi.
org/10.4102/jsava.v91i0.2052.

linuma, M., Tosa, H., Tanaka, T., Asai, E, Kobayashi,
Y., Shimano, R., & Miyauchi, K. (1996).
Antibacterial from
guttiferaeous plants against methicillin-resistant

activity of xanthones

Staphylococcus aureus. The Journal of Pharmacy
and Pharmacology 48(8), 861-865. https://doi.
org/10.1111/j.2042-7158.1996.tb03988 x.

Janardhanan, S., Mahendra, ], Girija, A. S,
Mahendra, L., & Priyadharsini, V. (2017).
Antimicrobial Effects of Garcinia Mangostana
on cariogenic microorganisms.  Journal
of Clinical and diagnostic research: JCDR
11(1), ZC19-ZC22. https://doi.org/10.7860/
JCDR/2017/22143.9160.

Khudiar, M., Jessim, A., Azeez, A., Fakhry, S., Alwash,
S., Farhan, Y., & Abdulbagi, A. (2020). Biofilm
formation by Staphylococcus spp. isolated from
local food markets at Baghdad city. World
Journal of Experimental Biosciences 4(2), 87-92.
https://doi.org/10.13140/RG.2.2.17266.25287.

Kusmayadi, A., Adriani, L., Abun, A., Muchtaridi, M.,
& Tanuwiria, U. H. (2018). The effect of solvents
and extraction time on total xanthone and
antioxidant yields of mangosteen peel (Garcinia
mangostana L.) extract. Drug Invention Today
10, 2572-2576.

Martineau, FE, Picard, E. J., Roy, P. H., Ouellette, M.,
& Bergeron, M. G. (1998). Species-specific
and ubiquitous-DNA-based assays for rapid
identification of Staphylococcus aureus. Journal
of Clinical Microbiology 36(3), 618-623.

Moerer, M., Liibke-Becker, A., Bethe, A., Merle, R., &
Baumer, W. (2023). Occurrence of antimicrobial
resistance in canine and feline bacterial

pathogens in Germany under the Impact of

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



88

Trudng Pai hoc Nong Lam TP. H6 Chi Minh

the TAHAV amendment in 2018. Antibiotics
(Basel, Switzerland) 12(7), 1193. https://doi.
org/10.3390/antibiotics12071193.

Morita, Y., Kimura, N., Mima, T., Mizushima, T,
& Tsuchiya, T. (2001). Roles of MexXY- and
MexAB-multidrug efflux pumps in intrinsic
multidrug  resistance  of = Pseudomonas

aeruginosa PAOL. The Journal of General and

Applied Microbiology 47(1), 27-32. https://doi.

org/10.2323/jgam.47.27.

Morita, Y., Tomida, J., & Kawamura, Y. (2014).
Responses of pseudomonas aeruginosa to
antimicrobials. Frontiers in Microbiology 4, 422.
https://doi.org/10.3389/fmicb.2013.00422.

Narasimhan, S., Maheshwaran, S., Abu-Yousef, L,
Majdalawieh, A., Rethavathi, J., Das, P, &
Poltronieri, P. (2017). Anti-bacterial and anti-
fungal activity of xanthones obtained via semi-
synthetic modification of a-mangostin from
Garcinia mangostana. Molecules 22(2), 275.
https://doi.org/10.3390/molecules22020275.

Nguyen, H. T., & Nguyen, T. V. (2016). Study on in
vitro bacterial inhibition of medicinal plant
extracts for Staphylococcus aureus, Streptococcus
spp., and E. coli isolated from the metritis in
dogs and experimental treatment. Journal of
Veterinary Science and Technology 23(4), 26-36.

Nguyen, T. L., Luong, T. H, & Cao, N. K. L.
(2019).
using multiplex PCR in Salmonella sp. and

Study of molecular identification
Staphylococcus aureus diagnostics causing food
poisoning diseases. Journal of Food Science and
Technology 18(1), 23-35.

Nguyen, T. T. H,, Tran, H. T. T,, Nguyen, N. T. H., Vu,
T. H., & Nguyen, L. T. (2023). Evaluation of the

influence of several factors in the extraction

process of mangosteen rind (Garcinia
mangostana L.). Journal of Medical Research,

TCNCYH 163(2), 2023.

Ragasa, C., Crisostomo, C., Garcia, K., & Shen, C.
(2010). Antimicrobial xanthones from Garcinia
mangostana L. The Philippine Scientist 47, 53-75.

Razani, S., Farhadpour, M., Hemmat, M. A,
Alamdaran, E S., Taha, M. F,, Khonakdar, H. A,
& Mahmoudifard, M. (2024). Bioassay-guided
fractionation of Verbascum thapsus extract and
its combination with polyvinyl alcohol in the
form electrospun nanofibrous membrane for
efficient wound dressing application. Heliyon
10(12),  e32717.  https://doi.org/10.1016/j.
heliyon.2024.e32717.

Sultanbawa, Y., Cusack, A., Currie, M., & Davis,
C. (2009). An innovative microplate assay
to facilitate the
activity in plant extracts. Journal of Rapid
Methods and Automation in Microbiology
17(4), 519-534. https://doi.org/10.1111/j.1745-
4581.2009.00187 x.

detection of antimicrobial

Tatiya-aphiradee, N., Chatuphonprasert, W, &
Jarukamjorn, K. (2016). In vivo antibacterial
activity of Garcinia mangostana pericarp extract
against methicillin-resistant ~ Staphylococcus

aureus in a mouse superficial skin infection

model. Pharmaceutical Biology 54, 1-10. https://

doi.org/10.3109/13880209.2016.1172321.
Tiwari, P., Kumar, B., Kaur, M., Kaur, G., & Kaur, H.
(2011). Phytochemical screening and Extraction:

A review. Internationale Pharmaceutica Sciencia
1, 98-106.

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

89

Assessment of the effectiveness of pectinase treatment on cocoa mesocarp

(Theobroma cacao L.)

Dieu M. T. Nguyen, Phuong H. T. Vo, Do N. Nguyen, Nghi N. Duong, & Phuong H. Le*
Department of Chemical Engineering, Faculty of Chemical Engineering and Food Technology, Nong Lam

ARTICLE INFO
Research Paper

Received: September 10, 2024
Revised: November 14, 2024
Accepted: November 18, 2024

Keywords

Mesocarp cocoa
Pectinase
Treatment efficiency

Viscosity

*Corresponding author

Le Hong Phuong
Email:
phuonghle@hcmuaf.edu.vn

University, Ho Chi Minh City, Vietnam

ABSTRACT

This study was conducted to evaluate the use of pectinase to
degrade pectin in cocoa mesocarp. A completely randomized
design with two factors was used: enzyme concentration (0.5, 1,
& 3%) and treatment time (30, 60, 90, and 120 min). The results
showed that increasing both enzyme concentration and treatment
time significantly decreased the pectin content in cocoa mesocarp,
from 4.86 to 0.08%. Similarly, viscosity decreased with increasing
enzyme concentration and treatment time. Pectin was greatly
degraded when treated with a 3% enzyme concentration for 120
min. These findings underscore the potential of pectinase to modify
the properties of cocoa pod husk, which can be used to develop
high-value products, contributing to maximize the utilization of
this agricultural by-product.
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TOM TAT

Nguyén ctiu nay nham danh gia anh hudng ctia pectinase
dén qua trinh xt ly thit vo qua cacao. Thi nghiém dugc b6 tri
theo kiéu khéi hoan toan ngau nhién véi hai yéu t6 la nong
do enzyme (0,5; 1 va 3%) va thoi gian xt ly (30, 60, 90 va
120 phut). Két qua nghién ctiu cho théy rdng, viéc ting nong
do enzyme va thoi gian xt ly lam giam dang ké ham lugng
pectin c6 trong vo qua cacao, tu 4,86% xudng con 0,08%.
Tuong ty, do nhét clia mau giam khi tang nong do enzyme
va thoi gian xu ly. K&t qua nghién ctiu da chi ra rang, st dung
pectinase & nong do 3% va thoi gian xt ly 120 phut la diéu
kién dé dat dugc hiéu qua xu ly pectin cao nhat. Két qua
nghién ctiu nay md ra trién vong ting dung pectinase dé lam
thay d6i ddc tinh cta vé qua cacao, tit d6 ting dung d€ phat
trién cac san phdm c6 gia tri cao, gép phan tan dung téi da
ngudn nguyén liéu phu phdm nay.
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1. Dt Vin DPé

Céy cacao (Theobroma cacao L.) c6 ngudn
goc tu cac vung nhiét déi 6 Trung va Nam My
(Afoakwa, 2014). O Viét Nam, cay cacao dugc
trong rong rai tai mot s6 khu viic nhu Tay Nguyén
va mot s6 tinh thudc Pong bang song Cliu Long
(Nguyen & Luu, 2014). Tuy nhién, nganh cong
nghiép cacao hién nay dang doi mdt véi thach
thic 16n trong viéc xu ly lugng l6n phu phim
phat sinh trong qua trinh ché bién, udc tinh
chiém 85% san lugng qua cacao (Handojo & ctv,,
2019). Nhiing phu phdm nay bao gom vo qua,
16p nhay va vo hat cacao (Barisi¢ & ctv., 2020).
Trong do, thit vo chiém khéi lugng 16n trong qua
cacao, xap xi 50% (Sobamiwa & Longe, 1994).
Nhiéu nghién ctiu gan day da tim cach tan dung
vO qua cacao d€ ting dung trong thuc phdm,
chang han nhu sti dung chit xo hoa tan tii thit vo
qua cacao lam chit thay thé chat béo trong banh
nudng x4p s6 co la (Martinez & ctv., 2011), lam
giau chat dinh dudng cho san phdm banh ép dun
(Jozinovié & ctv., 2019).

Pectin la polysaccharides cé trong tu nhién &
thuc vét, bao gom cac don vi acid galacturonic
dugc lién két bai cac lién két a - (1> 4) (Chan &
Choo, 2013). Thit vd qua cacao dugc coi la nguon
cung cdp ham lugng pectin dang ké (Blakemore
& ctv., 1966) va c6 tiém nang lam thanh phéan
trong ché bién mit. Do d¢ nhét cua pectin kha
cao da lam anh huéng gid tri cdm quan cta san
phdm (Oddoye & ctv., 2013) nén viéc loai bo
pectin trudc khi ché bién cting 1a mot cong doan
cén thiét trong san xudt mit cacao. D€ phan giai
pectin nguoi ta thuong st dung pectinase giup
lam giam d¢ nhét va giai phong cac phan tu
dudng don (Mulluye & Atnafu, 2022) va nhé do
phén thit vo sau khi xti Iy enzyme dugc ting dung
lam muit cacao.

Nghién ctiu nay tdp trung vao viéc ting dung
pectinase dé xu Iy pectin c6 trong thit vo qua cacao.
Qua d¢, danh gia hiéu qua ctia pectinase trong viéc
phéan huy pectin va mé& ra nhiing ting dung tiém
ndng cua thit vé qua cacao sau khi xt ly.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Vat liéu nghién ctu

Nguyén liéu: Qua cacao (Theobroma cacao
L.) giong Trinitario dugc mua tai vudn cua
tinh Tra Vinh.

Pectinase dugc cung cdp bdi NJDULY cua
Trung Qudc, dang bot, mau nau vang nhat, dugc
chiét xuét boi Aspergillus niger va dugc bao quan
62 - 8°C. Diéu kién t6i uu ctia Pectinase la pH 2 -
5; nhiét do tu 30 dén 50°C va hoat d6 > 35 u/mg.
Acid citric va ethanol dugc cung cip bdi cong ty
Xilong Scientific ctia Trung Qudc.

2.2. Khao sat sy anh hudéng cua ndng do
enzyme va thoi gian xu li caa Pectinase dén
thit vo qua cacao

Thit vo qua cacao dugc xay nhuyén véi nude
(1:2, v/w), trong 2 phut nhu thi nghiém tham do
da thuc hién trugc do. Sau d6, mau dugc khao sat
v6i nong do enzyme 0,5; 1 va 3% so v6i nguyén
liéu (v/w) va thoi gian xt ly la 30, 60, 90 va 120
phut. Trong sudt qué trinh xt ly thi mau dugc
giti 6n dinh & nhiét d6 50°C trong bé diéu nhiét
(Mai & ctv., 2016). Sau qua trinh thaly phan, mau
dugc bat hoat enzyme & nhiét do 95°C trong 15
phut (Hoang & ctv., 2020).

2.3. Cac phuong phap phan tich cac chi tiéu

Mau sic: Dugc xdc dinh bang mdy do mau
Colorimeter Cs - 10 (Trung Qudc) theo hé L*, a*, b*.

Do Brix: Dugc xdc dinh bang khuc xa ké
HI96800 (My).
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Am d¢: Pugc xac dinh theo phuong phép
AOAC (Horwitz, 2010).

Ham lugng pectin: Pugc xdc dinh bang
phuong phap thuy phan st dung acid citric véi
mot s hiéu chinh (Dos Santos & ctv., 2021). Mau
dugc say kho & nhiét do 60°C va dugc nghién
thanh bot. Ban dau, bot vo duge hydrat hoa biang
nudc cat trong 10 phut dong thoi khudy bing
may khudy tit (WH220-HT). Sau dé, axit citric
6 nong do 0,1% dugc thém vao (1:50, w/v) va

dung dich dugc dun néng trén bép dién trong
khi khudy & nhiét do 90°C trong 60 phut. Tiép
theo, dung dich dugc lam ngudi dén 30°C trong
bé nudc da roi loc bang gidy loc dé thu dugc
phan néi phia trén. Sau do, pectin dugc két tta
béang cach thém ethanol 96% (1:2, v/v) vao phan
ndi phia trén trong 30 phut ¢ nhiét do lanh. Cudi
cung, két taa dugc sdy kho trong 1o & 40°C trong
khoang 12 gio dé thu dugc pectin. Phan trdm
pectin dugc tinh theo cong thurc sau:

Khoi lugng pectin thu dugc

x 100%

Ham lugng pectin (%) =

Khoi lugng mau st dung

Do nhét: Puge xdc dinh bing may do do
nhét Brookfield Viscometer DV2T extra (My).
Mau dugc rét vao 6ng chia khi mau 6n dinh &
nhiét do phong trong 24 gi®, mau dugc do véi
dau do V-73 & téc do cat 0,11; 0,21; 0,42; 1,05;
2,10; 4,205 6,305 10,505 21,01; 33,61 va 42,02 1/s
(Potanin & Maron, 2021).

2.4. X ly 6 liéu

Cac thi nghiém dugc lap lai 3 lan. Thi nghiém
dugc xt ly thong ké bang phan mém IBM SPSS
Statistic 20 va Microsoft Excel 2016. Phéan tich
ANOVA cho thi nghiém 2 yéu t6 v6i do tin cay
95% dugc stt dung d€ danh gia anh hudng ctia cac

yéu t6 khao sat. Trac nghiém Tukey dugc st dung
dé so sanh su khac biét gitia cac nghiém thic.

3. Két Qua va Thao Luén
3.1. Am d va d¢ Brix

Am do va do Brix 1 2 chi tiéu c6 thé lién quan
dén hiéu qua xt ly pectinase déi v6i thit vo qua
cacao. Viéc danh gid tac dong ctia néng do va
thoi gian xu ly pectinase tii d6 tim ra dugc diéu
kién xt ly pectinase phu hgp d€ ting dung vao
thuc phdm. Két qua xu ly enzyme dén dm do va

Brix ctia san phdm dugc trinh bay & Bang 1.

Bang 1. Anh hudng cua thoi gian va ndng d6 enzyme dén &m do va d6 Brix cia mau

Am do Do Brix
Thoi gian Nong do (%) Nong do (%)
(phut) 0,5 1 3 0,5 1 3
30 90,14 £ 0,29 93,52+ 1,47 94,13+0,24 2 +0,02% 2+0,01% 3 +0,01%
60 93,11 £ 1,25 94,21 £0,22 94,40+ 0,12 2+ 0,01 2+ 0,05 3+0,01
90 93,56 £ 0,07 94,26 + 0,54 94,65+ 0,074 2+ 0,04 3+0,010Y 3+0,017
120 94,53 £0,82 94,79 £0,21 95,05+ 0,37 2+0,01% 3+0,010Y 3 +0,022

Cdc gid tri di kém chii cdi viét nhé x,y thé hién sy khdc biét ciia do Brix trong cung mot thdi gian xit Iy enzyme
6 P < 0,05. Cdc gid tri di kém chit cdi viét I6n X, Y, Z th€ hién su khdc biét ctia dp Brix trong cting mot nong do

xu Iy enzyme 6 P < 0,05 .

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

93

Két qua phan tich ANOVA tii Bang 1 cho thay
khi sti dung enzyme & cac ndong do va thoi gian
khéc nhau anh hudéng khéng cé y nghia dén 4m
do (P > 0,05) nhung anh hudng c6 y nghia dén
d0 Brix ctia san phdm (P < 0,05). Cu thé, khi kéo
dai thoi gian xu ly tit 30 phut dén 120 phut thi
dm d¢ ctia mau cang nhiéu tti 90,14 dén 94,53%
tai nong do 0,5%, va khi ting nong do pectinase
1én 3% thi 4m d¢ ctia mau tang lén dén 95,05%
& thoi gian 120 phut. Diéu nay c6 thé giai thich,
viéc ting thoi gian xu ly lam tang kha nang
pectinase cat cac lién két glucoside ndi gitia cac
axit galacturonic véi nhau, anh huéng dén kha
ndng giti nudc, khién cho ham lugng nudéc luén
thay d6i. That vay, trong cdu truc phén tt, pectin
sé tao thanh mang luéi khong gian ba chiéu gian
giti cac phan ti nudc bén trong hoac lién két véi
cac phén tt nudc nhd vao cdc nhom -OH. Khi
tang nong do pectin hoac kéo dai thoi gian xt ly,
cdu trac pectin bi phan cit dan dén mang khong
gian ba chiéu bi pha huy sé giai phong cac phan
tt nudce thanh dang tu do. Do véy, xac dinh 4m
d6 nudc c6 thé dé dang hon.

Bén canh do, két qua tu bang 1 cho thay, do
Brix cia mau dao dong tu 2 dén 3. Khi ting
nong do enzyme tii 0,5 1én 3% thi d¢ Brix tang
lén 3, trong trudng hgp nay co thé két luan la

pectinase phan gidi pectin tao ra cac nguon

monosaccharide lam ting ham lugng chét kho.
Céc monosaccharide thuong c6 vi ngot. Do do,
viéc ting d¢ Brix co6 thé tang vi ngot cua san
phdm, gép phan han ché lugng dudng trong
qua trinh ché bién. That vay, su gia tang vé do
Brix nay c6 thé dugc giai thich do pectinase
phan giai protopectin khong hoa tan trong thit
qua thanh dang pectin hoa tan, tao diéu kién dé
dich bao thoat ra nhiéu hon, dong thoi lam tang
lugng chat kho hoa tan trong dich qua (Tapre &
Jain, 2014).

3.2. Mau sic

Mau sic la mét nhén t6 quan trong anh hudng
dén hinh thtic cu6i cung ctia san phdm. Theo
két qua tit Bang 2, phan tich ANOVA cho thay
noéng do va thoi gian xt ly enzyme anh huéng
6 y nghia (P < 0,05) dén mau sic ctia san pham.
Cu thé, khi ting néng do enzyme 0,5; 1 va 3%
trong cung thoi gian 30 phut thi gid tri L* ctia san
phdm giam lan lugt 1a 6,40 + 0,45; 2,77 + 0,29 va
1,72 £ 0,04; di€u nay cho thay khi tang nong do
enzyme thi mau sic ctua san phdm dam hon so
v6i ban d4u. Tuong tu nhu vay, khi kéo dai thoi
gian xt ly ti 30 1én 120 phat tai nong d6 0,5% thi
gia tri L* ciing giam lan lugt 1a 6,40 £ 0,45; 6,39
+ 0,05; 3,67 + 0,84 va 0,08 + 0,01; diéu nay cling
cho thdy mau sic ctia san phdm ciing ddm dan

khi kéo dai thoi gian.
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Bang 2. Anh huéng ctia thoi gian va ndng d6 enzyme dén mau sic ctia san phdm

Thoi gian (phut) Nong do (%) Mau sic
L* a¥ b*

0,5 6,40 + 0,45 0,41 + 0,08A8 21,84 + 1,81

30 1 2,77 + 0,29 -1,87 + 0,108 21,79 + 1,63
3 1,72 £ 0,04 -1,61 £ 0,213 20,91 + 0,08

0,5 6,39 + 0,058 -1,94 + 0,338 14,20 + 2,708

60 1 1,72 £ 0,04 -0,46 + 0,838 18,01 + 1,92%¢
3 1,58 £ 0,16 4,24 + 0,81 16,38 + 0,38

0,5 3,67 + 0,84 1,57 + 0,268 13,90 + 0,238

90 1 0,15 + 0,10 4,24 + 0,818 18,78 + 0,17°¢
3 1,80 + 0,16 0,40 + 0,37 9,92 + 0,46

0,5 0,08 + 0,01 1,33 + 0,04A8 11,00 + 1,338

120 1 1,64 + 0,24 3,10 + 0,668 16,11 +0,01%¢
3 1,14 £ 0,084 -4,51 + 1,734 -2,74 + 1,344

Cdc gid tri di kém chii cdi viét I6n A, B, C thé hién sy khdc biét ciia mau trong cung mot nong do xit Iy enzyme
6 P < 0,05. Cdc gid tri di kém chii cdi nhé a,b,c thé hién sy khdc biét ciia mau trong ciing mot thoi gian xit ly

enzyme 6 P < 0,05.

Viéc kéo dai thai gian xt ly va ting nong do
pectinase lam giam d¢ nhét san phdm, nhung khi
kéo dai thoi gian xt ly nhu véy thi san phdm tiép
xuc ngoai khong khi cang 1au. Diéu nay, thuc ddy
qua trinh oxy hod va lam thay d6i mau sac ctia san
phdm. That vay, gia tri L* bi gidm di cho thay viéc
cat mach pectin xay ra dong thoi v6i phan ting oxy
hod lam thay d6i mau sac ctia san pham.

3.3. Ham lugng pectin

Pectin 1a mot polysaccharide phtic tap co
chua axit D-galacturonic lién két véi nhau

bang lién két B-1,4 glycosidic (Nguyen & ctv,,
2022). Khi ting nong do va thoi gian xt ly cta
pectinase, pectin ¢é thé bi thuy phan, enzyme
lac nay c6 thé cat cac lién két glycosidic ndi gitia
cac axit galacturonic v6i nhau. Cu thé, & néng
do enzyme cao va thai gian xt ly 1au hon, pectin
cang dé bi thuy phan thanh cac monosaccharide
va oligosaccharide. That vdy, diéu nay thong nhat
v6i két qua da dugc trinh bay ¢ Bang 3, ham
lugng pectin giam khi taing nong do enzyme va
kéo dai thoi gian xt ly.

Bang 3. Anh hudng ctia néng do va thai gian xt Iy enzyme dén ham lugng pectin

Thoi gian (phut) Noéng d6 (%)
0,5 1 3
30 4,86 + 0,124 0,24 + 0,028 0,20 + 0,028
60 1,67 + 0,63 0,34 + 0,01°® 0,18 + 0,01°®
90 1,39 + 0,03 0,52 +0,01°® 0,13 + 0,03
120 0,3 0,024 0,26 + 0,018 0,08 + 0,018

Cdc gid tri di kém chit cdi viét I6n A, B, C thé hién su khdc biét cia pectin trong cing mot nong do xit ly
enzyme 6 P < 0,05. Cdc gid tri di kém chit cdi viét nhéd a,b,c thé hién sy khdc biét ctia pectin trong cting mot thoi

gian xii ly enzyme & P < 0,05.
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Khi st dung nong do la 0,5% va thoi gian xt
ly 30 phat, thi ham lugng pectin con lai sau khi
thuy phan la 4,86 + 0,12%, sau d6 kéo dai thoi
gian xt ly 1én 120 phut thi nong d6 con lai 1a 0,3
+0,02%. Khi tang nong do enzyme 1én 6 lan, néu
thoi gian xti ly 30 phat thi pectin hau nhu bi pha
huy hét, ham lugng con lai 14 0,20 + 0,02%.

Theo két qua & Bang 3, phan tich ANOVA
cho thdy néng d¢ va thoi gian xu ly enzyme
anh hudng c6 y nghia (P < 0,05) dén ham lugng
pectin trong viéc xti ly thit vo qua cacao. Do vay,
thoi gian xt ly enzyme dugc chon la 120 phut,
khi d6 ham lugng pectin 1a 0,3 + 0,02% tai nong

do 0,5% va giam con 0,08 + 0,01% khi taing nong
d0 1én 3%.

3.4. Anh huéng ctia ndng do va thoi gian xi Iy
pectinase dén d9 nhét cua thit vo qua cacao

Trong vo qua cacao, ham lugng pectin chia
6,0 - 12,6% khoi lugng chat kho (Lu & ctv., 2018)
la nguyén nhan tao nén do nhdét cao, lam can
tré ddng k€ qua trinh ché bién tao ra san phidm
mut cacao. Viéc st dung pectinase d€ thuy phan
pectin la mot giai phap hiéu qua nham giam do
nhét ctia sdn phim.

Bang 4. Anh hudng d6 nhét ctia thit vo qua cacao bai ndng d6 va thai gian xit Iy enzyme

Thoi  Néng T6c do cat (1/s)
gian do

(phit) (%) 0,11 0,21 0,42 1,05 2,1 42 63 10,5 21,01 33,61 42,02
0,5 223,43 150,69 71,24 25,61 7,94 3,71 2,76 1,89 1,21 0,88 0,76
30 1 215,27 147,84 70,53 23,29 6,76 3,63 2,54 1,80 1,14 0,83 0,69
3 210,08 129,83 66,88 19,40 6,72 3,85 2,82 1,84 1,16 0,81 0,69
0,5 186,54 141,24 65,09 21,97 7,06 3,66 2,73 1,89 1,23 0,86 0,75
60 1 174,77 134,46 66,07 24,29 7,49 3,83 281 194 1,15 0,80 0,70
3 163,71 122,69 60,37 1691 6,33 3,55 2,74 190 1,22 090 0,74
0,5 181,54 137,32 71,33 26,54 8,06 3,84 2,88 2,00 1,29 094 0,82
90 1 157,44 121,98 55,37 15,76 6,62 3,66 2,72 197 1,21 0,86 0,70
3 149,65 120,02 51,18 15,16 6,74 3,81 294 2,03 1,18 0,80 0,66
0,5 141,24 110,92 50,56 14,62 5,78 3,48 2,62 1,85 1,12 0,83 0,72
120 1 142,67 105,57 46,81 12,52 6,10 3,76 2,82 2,02 1,26 0,88 0,77
3 141,24 108,43 50,56 13,02 6,03 3,54 2,71 1,87 1,16 0,78 0,67

Phan tich ANOVA cho thay cac yéu t6 thoi
gian xt ly va nong d¢ enzyme c6 tac dong dang
ké (P < 0,05; Bang 4) dén qua trinh thuy phan
pectin cling nhu d¢ nhét cta thit vo qua cacao.
Cu thé theo két qua thi nghiém & Bang 4, khi ting

thoi gian xt ly tii 30 phut 1én 120 phut véi ndong
d6 0,5% va téc do cat 0,11 1/s thi d6 nhét cha thit
vO qua cacao giam tl 223,43 xudng con 141,24
Pa.s. Tuong tu, khi ting nong do enzyme tti 0,5
1én 3% & thoi gian xt ly 30 phut va téc d6 cat 0,11
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1/s, thi qué trinh thuy phéan pectin dién ra cang
nhanh, din dén d6 nhét cua thit vé qua cacao
cang giam véi gia tri tlt 223,43 xudng con 210,08
Pa.s. Tuy nhién, d6 nhét dat 6n dinh khi & thoi
gian 120 phut tai cac nong d6 0,5; 1 va 3% vdéi gia
tri 1an lugt 1a 141,24; 142,67 va 141,24 Pa.s, diéu
nay cho thay cac lién két pectin c¢é kha ning da bi
thuy phén gan nhu hoan toan trong khoang thoi
gian khao sat nay. Bén canh d¢, thi nghiém tién
hanh xac dinh d¢ nhét cta thit vo qua cacao dya
vao toc do cit. Két qua nghién ctiu cho thay, téc
dod cat cang 16n thi do nhét tuong tng cang bé.

biéu nay phu hgp véi cac nghién ctiu trude do,
trong d6 pectin thudng thé hién tinh chit gia déo
hodc lam loang do tdc dong ctia lyc cit, tuan theo
tinh chét ctia chat 1ong phi Newton & téc do cat
cao (Pinkaew & ctv., 2024). Tinh chit dong chay
tuong tu cling dugc quan sat thay trong dung
dich pectin siu riéng (Jong & ctv., 2023).

S6 liéu trén Bang 4 dugc thé hién r6 hon thong
qua Hinh 1. D6 thi minh hoa sy khac biét r6 rang
moi quan hé gitia téc do cat va do nhét thong qua
su giam d6 nhdét khi cang tang t6c do cat.

250 A

250

Shear rate (1/s)

@®@Enzyme 1% 30 phlit @ Enzyme 1% 60 phit @ Enzyme 1% 90 phit @ Enzyme 1% 120 phit

Két qua thi nghiém cho thdy rang & diéu kién
thoi gian xt Iy ngan, ndng do enzyme thép va toc
do cat nho, do nhét ctia mau dat gia tri cao nhat
223,43 Pa.s. Nguogc lai, 6 diéu kién thoi gian xt
ly lau, n6ng d6 enzyme cao va t6c do cat 16n, do

nhét giam xudng mic thap nhat 0,67 Pa.s.
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4. Két Luan

Nghién ctiu da cho cho thdy viéc diéu chinh
nong do va thaoi gian xt ly pectinase la yéu to
quyét dinh trong viéc diéu chinh ham lugng
pectin trong thit vo qua cacao, véi tac dung cta
pectinase lam gidm pectin trong mau dang ké.
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Cu thé, & nong d6 0,5% va thoi gian xt ly 30
phut ham lugng pectin con 4,86%, sau khi ting
nong do 1én 3% va thai gian xu ly 120 phut giam
con 0,08% ham lugng pectin con lai trong mau.
Dong thoi, viéc sti dung pectinase cling lam gia
tang ham lugng chét kho hoa tan c6 trong mau
v6i nong do 3% va thoi gian xti ly 120 phat dat
do Brix la 3. Bén canh do, viéc stt dung pectinase
dé€ phéan huy pectin lam thay d6i d¢ nhét cta thit
VO qua cacao gitip md rong kha nang ing dung
ctia vo qua d€ ché bién cac san phdm, gop phan
nang cao gia tri va da dang hda san phdm tu phu
phdm vo qua cacao.

Loi Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 béat ky mau thuan gitia cac
tac gia.

Loi Cam On

Cong trinh nay dugc tai trg boi Truong Dai
hoc Nong Lam TPHCM véi ma s6 dé tai CS-
SV23-HHTP-04.
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