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ABSTRACT

In the school space, there is a need to provide tables and chairs
that support students in maintaining the optimal learning status.
Desk and chair products for students, particularly for high school
students, need to conform to ergonomic principles to prevent
musculoskeletal diseases in schools. This study reported the
average body size in standing and sitting positions of 11" grade
students of both men and women aged 16 - 17 years old in Ho
Chi Minh City in 2023. The article also provided specifications
for lagerstroemia wood and rubber laminated wood which were
selected as materials for the design of tables and chair in this studys.
From the collected data on student body dimensions, combined
with ergonomic parameters and relevant regulations issued by the
Ministry of Health, the author designed a set of tables and chairs
for high school students - grade 11 with desk size of 1200 x 450 x
710 mm and single chair with dimensions of 400 x 400 x 850 mm,
seat height of 410 mm. As a result, a product model was designed,
the manufacturing process was proposed, and a trial production of
the table and chair set was conducted.

Cited as: Le, N. Q., Hoang, H. V,, Dang, H. M., & Huynh, H. N. (2025). Designing desks and
chairs for high school students according to ergonomic principles. The Journal of Agriculture and

Development 24(2), 1-14.
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1. it Vin Dé

Theo Nguyen (2000),

cong

2 Trudng Pai hoc Nong Lam TP. H6 Chi Minh
Thiét ké ban, ghé hoc sinh trung hoc phé thong theo nguyén ly cong thai hoc (ergonomic)
Lé Quang Nghia*, Hoang Van Hoa, Piang Minh Hai & Huynh Ngoc Hung
Khoa Lam Nghiép, Truong DPai Hoc Nong Lam TPHCM, TP. H6 Chi Minh
THONG TIN BAI BAO TOM TAT

Bai bao khoa hoc Trong khong gian trudng hoc, viéc cin c6 ban, ghé dap ting dugc
yéu cau st dung cho hoc sinh c6 trang thai hoc tap tét nhat can
Ngay nhdn: 10/04/2024  gygc luu y. Cac sin pham ban, ghé danh cho hoc sinh néi chung

va ban ghé cho hoc sinh cép trung hoc phé thong ndi riéng, can
phu hgp véi nguyén ly cong thdi hoc (ergonomic), nhung van
dap ting dugc nhu ciu stt dung nham han ché cac bénh trong hoc
duong. Bai bao da dua thong ké kich thudc trung binh co thé & tu
thé dling va & tu thé ng6i cua hoc sinh 16p 11 ctia cd nam va ni
ti 16 - 17 tudi tai TP. H6 Chi Minh ndm 2023. Bai bdo ciing dua
ra cac chi tiéu ctia gb Bang ling nudc, go Cao su ghép thanh dung
cho thiét ké. Tu cac kich thude co thé hoc sinh da dua ra, két hgp
v6i cac thong s6 cong thai hoc va thong tu ctia B y té cung véi
viéc lya chon nguyén liéu go dat tiéu chudn, tac gia da thiét ké bo
san phdm ban, ghé dung cho hoc sinh trung hoc phé thong - 16p
11 véi kich thudc ban 1a 1200 x 450 x 710 mm va ghé don véi kich
thudc 400 x 400 x 850 mm, chiéu cao mét ngdi 410 mm. Két qua da
thiét ké ra mau san pham, dé xuét quy trinh gia cong va tién hanh
san xudt thu bo ban ghé.

hoc chiém phén 16n thoi gian trong ngay. Do do,

héi b tu thé ngoi dung sé gitup hoc sinh hinh thanh théi
thai hoc o ix o
" quen tot, gitip phat trién co thé€ & trang thai tot.

(ergonomics) la khoa hoc lién nganh, dugc cau
thanh tu cac khoa hoc vé con ngusi dé pht hgp
cong viéc, hé thdng may moc, thiét bi, san phdm
va moi trudng véi cac kha nang vé thé luc, tri tué
va ca nhiing han ché ctia con ngudi. Muc tiéu ctia
cong thai hoc 1a t6i uu hiéu qua hoat dong cua
hé théng Ngusi — Mdy - Méi trudng, nham xay
dung moéi trudng dam bao vé stic khoe, thuan
tién, an toan, hiéu qua. Theo HRE (2020), ngoi la
mot hoat dong don gian nhung lai lién quan va
anh huéng dén toan bo co thé. Ngoi khong ding
tu thé dé anh hudng dén stic khoe, gay ra cac
bénh vé mat va cdt séng. Doi véi hoc sinh, ngoi

Véan dé dit ra cta qua trinh thiét ké bo ban
ghé hoc sinh 1a xac dinh dugc cac yéu t6 vé kich
thudc co thé cua hoc sinh trung hoc phd thong,
ti d6 dé xuét cac thong s6 vé cong thai hoc téi
uu, kiéu déng dep, bén, phu hgp cho diéu kién
va doi tugng st dung. Theo MOH (2021), cong
bé ctia B) y té két qua Tong diéu tra Dinh dudng
nam 2019 - 2020 vé chiéu cao dat dugc ctua thanh
nién Viét Nam da c6 sy thay d6i manh 6 nhom
thanh nién nam 18 tudi ndm 2020 dat 168,1 cm
tdng 3,7 cm so v6i nam 2010: 164,4 cm, n& nam
2020 dat 156,2 cm so v&i nam 2010: 154,8 cm.
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Nén viéc thong ké va cip nhat cac s6 liéu vé kich
thudc ctia cac nhom hoc sinh trén dia ban TP. H6
Chi Minh 1 diéu cin thiét.

Bén canh yéu t6 vé cong théi hoc thi viéc lya
chon nguyén liéu gb dat tiéu chudn dung cho
ban, ghé hoc sinh ciing can dugc luu y. Vi diéu
nay anh hudng truc ti€p dén do bén va diéu kién
san xudt san phdm.

Vi vay viéc thiét ké ban, ghé cho cdp trung hoc
phd thong dat chuén, dap ting dugc nguyén ly
vé cong thai hoc la diéu can thiét, sao cho san
phdm phai phtt hgp véi nhu ciu st dung, giup
tang hiéu qua hoc tap va han ché cac bénh trong
hoc dudng.

2. Vat Liéu va Phuong Phap
2.1. Vit liéu nghién ciu

Nguyén liéu: G6 Bang lang nudc; gb Cao su
ghép thanh vé tinh chat co ly, d6 bén uén, do bén
nén, do bén kéo...

2.2. Dii liéu nghién ctu

Kich thudc co thé hoc sinh 16p 11 tli 16 - 17
tudi tai TP. H6 Chi Minh, nam 2023:

- Tu thé dling: Chiéu cao co thé; chiéu dai tay;
chiéu dai canh tay; chiéu dai cing tay; chiéu cao
chan; chiéu dai dui; chiéu dai cang chan; chiéu
cao mdt; chiéu cao vai; chiéu cao khuyu tay;
chiéu cao cong ning ctlia tay; chiéu cao xuong
cang chan;

- Tu thé ngdi: Chiéu cao ngdi; chiéu cao diém
gdy; chiéu cao ctia mit; chiéu cao ctia vai; chiéu
cao cua that lung; chiéu day dui; chiéu cao dau
g0i; chiéu cao céng chin + ban chan; chiéu sau
ngoi va chiéu day c6 chan; chiéu dai chéan; chiéu
rong mong; chiéu rong ctia vai.

Cac yéu t6 lién quan dén cong thai hoc trong
xu ly théng ké s6 liéu do co thé, lya chon kich
thudc ban ghé hoc sinh; TCVN trong danh gia,
kiém tra tinh chét co ly go, cac tiéu chuén cho vat
liéu go.

Céc chi tiéu déc trung cho mau san phim
ban ghé hoc sinh tiéu hoc: kich thudc san pham,
nguyén vét liéu, quy trinh gia cong...

2.3. Phuong phap nghién ciu

2.3.1. Phuong phap thu thip va xt ly s0 liéu co
thé hoc sinh

Tién hanh khao sat, do ngau nhién kich thuéc
co thé hoc sinh THPT, 16p 11 ti 16 - 17 tudi tai
nhiéu trudng & TP. H6 Chi Minh vao ndm 2023:
Khi do, nguoi duge do khong di gidy, khong doi
mi. Khi thu thap cac kich thudc ding thing hay
kich thudc ng6i, ngudi dugc do phai giti thing
trong tu thé tu nhién sao cho ba diém lung, mong
va got chin néu do tu thé ding, nam trén mot
duong thdng vudng goc véi mat dat. Dau dé
thing sao cho du6i mdt va 16 tai ngoai tao hanh
mot dudng thing song song v6i mit dit. Khi do
ha dan thudc tu s6 do cao nhat dén s6 do thap
nhat. Khi do, dat dung cu do 6m sét trén co thé,
khong kéo cang hodc d€ trung. Phuong phap do
theo TCVN 7488:2005 (VS, 2005).

Xt ly s6 liéu kich thudc co thé hoc sinh theo
ergonimic: cac kich thudc co thé dugc xac dinh
theo Hinh 1 khi & tu thé diing va Hinh 2 khi & tu
thé ngdi bang cac phuong phap thdong ké, thuc
nghiém. T cac két qua thu dugc, tién hanh danh
gid, phan tich s6 liéu. Phuong phap xu ly thong
ké cac s6 liéu do co thé theo Ly (2001) véi X 1a gia
tri trung binh, P, 1a gid tri § ngudng 5%, P, la gia
tri & ngudng 95%. Céc s6 liéu thu thap dugc cta
ngudi qua cao hay qua thap nén bi loai bo, tranh
anh hudng dén d6 chinh xac ctia két qua.
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3.1

Hinh 2. Ky hiéu s6 do kich thuéc tu thé ngoi.
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2.3.2. Phuong phap thiét ké

Tham khao cdc tai liéu c6 lién quan cong thai
hoc, TCVN, thong tu cua B¢ y té, cac s6 liéu
thdong ké kich thudc co thé hoc sinh da thu thap,
tong hgp cac yéu ciu ctia san phdm dé€ tit d6 lam
co s§ thiét ké mau san phdm thich hop véi doi
tugng st dung.

Theo Ly (2001) va Nguyen (2000) c6 dé cap
dén kich thudc co thé anh hudng dén kich thude
ban ghé. Theo TCVN 7490:2005 (VS, 2005), bién
soan trén co s du thao dé nghi cta Vién Y hoc
lao dong va Vé sinh méi trudng - Bo Y té€, Tong
cuc Tiéu chudn Do luong Chit lugng xét duyét,
B0 khoa hoc va Cong nghé ban hanh. Chia hoc
sinh thanh tting nhom theo chiéu cao, theo co
sG do, thiét ké kich thudc chiéu cao, chiéu sau,
chiéu rong ctia ban va ghé sao cho ty 1¢ hoc sinh
trong tiing nhom chiéu cao phu hgp véi kich
thudc ban ghé dat t6i da.

Chiéu cao ngoi: Chiéu cao ngo6i dong vai tro
quan trong vi n6 anh hudng truc ti€p dén kich
thudc ctia ban va ghé, gam ban, lung tua... bén
canh do, chiéu cao tdm mit, chiéu day dui, chiéu
rong vai cing anh hudng dén cac thong s6 kich
thudc ban ghé.

Khi thiét ké chiéu rong ghé, can dam bao phu
hop t6i da cho ngudng 95% hoc sinh. Co s6 xdc
dinh chiéu rong ghé ngoéi la chiéu rong mong.
Chiéu sau ghé ngdi dugc cho la t6i uu khi n6 16n
hon 80% va nhé hon 99% chiéu dai tii mong dén
khoeo chan. Géc nghiéng lung tua dugc chon
phu hop theo goc nghiéng gitia xuong dui va
cot song, dugc chon theo cong thai hoc vé goc
nghiéng lung tua do6i véi ghé tac nghiép loai hinh
nhe trong d6 cé ghé dung cho hoc sinh.

Chiéu cao ban phai pht hgp cho nhém hoc
sinh ndm trong phén giao thoa gitia chiéu cao ng6i
t6i da ctia nguéng 5% va t6i thi€u ctia ngudng 95%.

Chiéu dai ban phai ddm bao cho hoc sinh khi
ngdi hoc dugc thodi mdi, khi viét cing tay dugc
ty 1én ban nhu mot diém tya bs sung va khong bi
vudng. Chiéu dai ban t6i thiéu cho mdt chd ngoi
bang chiéu rong lién co Delta ctia co thé cong
thém tlit 50 mm dén 70 mm 1a da. D€ dam bao
tinh thdm my khi ké ban ghé trong 16p hoc va khi
san xudt hang loat, chiéu dai ban nén dugc thiét
ké thong nhat chung cho tit hai dén ba ¢ s6 ban.
Chiéu rong ban dugc xidc dinh bing tdm véi vé
phia trudc ctia hoc sinh, du cho hoc sinh dé sach
vo khi viét. Thiét ké chiéu rong ban phu hgp cho
ngudng 5%.

Ung dung phdn mém thiét k&, d6 hoa dé thé
hién ba hinh chiéu, xay dung mo hinh phdi canh
thuc té nham dem lai cdi nhin tryc quan nhét vé
san pham sau khi hoan thién.

Ap dung mdt s6 cong thiic tinh toan stic bén
dé kiém tra d6 bén san phdm, cac chi tiéu ky
thuat vé nguyén vat liéu va cong nghé gia cong
san xudt.

2.3.3. Phuong phap kiém tra tinh chat gé

Cén ct v€ yéu ciu nguyén liéu san xudt ban
ghé€ hoc sinh nham kiém tra mau g6 theo TCVN
8048-16:2009 (VS, 2009).

Phuong phap kiém tra va tai liéu can cti:

TCVN 8048-16:2009 (VS, 2009) - cin cu
Phan 1: Xac dinh d¢ &m cho céc phép tht co ly.

TCVN 8044:2009 (VS, 2009) (ISO 3129:1975)
G6 - Phuong phdp 14y mau va yéu cdu chung déi
v6i phép thii co va ly.

Theo Pham & Nguyen (2019), tinh chat hoa
hoc va tinh chét co hoc ctia gb.
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2.3.4. Thiét bi va dung cu
Céc cong thtc tinh todn, kiém tra.

Thiét bi do kich thudc co thé: Thudc day,

thudc do chiéu cao, can...

Cac phan mém ho trg: Word, Excel, Autocad,

3dsMax, Inventor...

Thiét bi thi nghiém: Kinh lap, t sdy, may do
d6 4m, thudc kep dién ti, can dién td, mdy thu
co hoc g6, thiét bi san xudt thi, may do do day
man son, may do d6 bam dinh, mdy do d nhan
bé mit... tai Trung tdm nghién ctiu Ché bién lam
san, gidy va bot gidy - Truong Pai hoc Nong Lam
TP. H6 Chi Minh.

3. Két Qua va Thao Luéin

3.1. Két qua khao sat kich thudc co thé hoc sinh
trung hoc phd thong

Theo Tran (2013), tudi hoc sinh THPT la thoi
ki dat dugc sy trudng thanh vé mat co thé. Su
phat trién thé chat da budc vao thoi ki phat trién
binh thuong, hai hoa, can d6i. Co thé cta céc
em da dat t6i mdc phat trién ctia ngudi truéng
thanh, nhung sy phat trién ctia cdc em con kém
s0 v6i ngudi 16n. Cac em c6 stic luc doi dao, than
hinh can d6i. Su phat trién thé chét ¢ lda tudi
nay sé ¢6 anh hudng dén su phat trién tam ly va
nhan céch.

Tién hanh thu thép ngau nhién hoc sinh tai
cac truong 6 TP. H6 Chi Minh vao ndm 2023,
cac s6 do 6 tu thé diing va tu thé ngoi, can nidng
ctia hoc sinh tii 16 - 17 tudi. Sau khi tién hanh do,
phén tich, tinh todn cac thong s6 dugc tong hop
vacho két qua nhu sau:

Bang 1. Kich thudc trung binh ctia hoc sinh trung hoc phé thong - 16p 11 & tu thé dliing (mm)

I 1sA 2 e A Nam Na
Ky hiéu Chi tiéu X P, P, X P, P,
1.1 Chiéu cao co thé 1699 1592 1806 1560 1503 1693
1.2 Can ning (kg) 68 50 86 54 39 69
1.3 Chiéu dai tay 695 602 790 611 524 698
1.3.1 Chiéu dai canh tay 290 220 360 275 226 323
1.3.2 Chiéu dai cing tay 273 222 324 306 256 356
1.4 Chiéu cao chan 959 839 1078 911 830 991
1.4.1 Chiéu dai dui 493 423 563 462 423 540
1.4.2 Chiéu dai cing chan 466 376 555 410 331 487
2.1 Chiéu cao mat 1557 1433 1682 1485 1378 1592
2.2 Chiéu cao vai 1389 1221 1557 1278 1160 1395
2.3 Chiéu cao khuyu tay 1036 951 1120 967 891 1046
2.4 Chiéu cao cong nang ctiatay 812 742 882 759 687 830
2.5 Chiéu cao xuong cdng chan 410 322 498 440 398 481

TPHCM, thu thdp thdang 05 ndam 2023.
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Su khac nhau vé chiéu cao cia nam va nit &
giai doan nay xuat hién r6 6 Bang 1, d6i v6i nam
v6i chiéu cao co thé trung binh khi diing la 1699
mm, chiéu cao tAm mat 13 1557 mm va ni 1a
1560 mm, chiéu cao tAm mat la 1485 mm.

Dai véi tu thé ngdi cua hoc sinh duge trinh
bay tai Bang 2, thi 6 nam trung hoc phd thong -
16p 11: Chiéu cao ngéi dao dong ti 814 dén 942
mm; Chiéu cao diém gay dao dong tu 610 dén

747 mm; Chiéu cao cia mat tif 692 dén 810 mm;
Chiéu cao ctia vai ti 604 dén 669 mm; Chiéu cao
cua that lung 133 dén 212 mm; Chiéu day dui tu
128 dén 173 mm; Chiéu cao dau goi tii 487 dén
570 mm; Chiéu cao cing chan + ban chan tii 386
dén 502 mm; Chiéu sau ngoi tii 363 dén 527 mm;
Chiéu sau ngoi va chiéu day c6 chan tii 393 dén
527 mm; Chiéu dai chan tu 877 dén 1085 mm;
Chiéu rong cuia vai tti 378 dén 500 mm.

Bang 2. Kich thuédc trung binh hoc sinh trung hoc phd thong - 16p 11 tu thé ngdi (mm)

Nam Nt
Ky hiéu Chi tiéu X b b X b b

5 95 5 95
3.1 Chiéu cao ngoi 879 814 942 833 782 884
3.2 Chiéu cao diém gay 680 610 747 640 583 697
33 Chiéu cao ctia mat 752 692 810 714 655 773
3.4 Chiéu cao ctia vai 604 538 669 569 515 623
3.5 Chiéu cao ctia thit lung 174 133 212 171 133 228
3.6 Chiéu day dui 151 128 173 142 120 165
3.7 Chiéu cao dau goi 528 487 570 489 443 536
3.8 Chiéu cao céng chan + 444 386 502 410 362 457

ban chan
3.9 Chiéu sau ngoi 433 363 499 403 356 450
3.10 Chiéu sau ngoi va chiéu 460 393 527 433 387 480
day c¢6 chan

3.11 Chiéu dai chan 981 877 1085 920 843 997
3.12 Chiéu rong ctia vai 439 378 500 387 350 423

TPHCM, thu thap thdng 05 nam 2023.

Con dai véi tu thé ngodi 6 hoc sinh nit trung
hoc phé thong - 16p 11 dugc trinh bay tai Bang
2 ¢6 khac so v6i nam: Chiéu cao ngodi dao dong
ti 782 dén 884 mm; Chiéu cao diém gay dao
dong tii 583 dén 697 mm; Chiéu cao ctia mit tu
655 dén 773 mm; Chiéu cao cta vai ti 515 dén
623 mm; Chiéu cao cta that lung 133 dén 228
mm; Chiéu day dui tii 120 dén 165 mm; Chiéu
cao ddu gbi tit 443 dén 536 mm; Chiéu cao cing

chan + ban chan tt 362 dén 457 mm; Chiéu

sau ngoi tii 356 dén 450 mm; Chiéu sau ngoi va

chiéu day c¢6 chan ti 387 dén 480 mm; Chiéu

dai chan ti 843 dén 997 mm; Chiéu rong cua

vai ttt 350 dén 423 mm.

3.2. Xac dinh chi tiéu nguyén liéu g6 Bang lang nudc
Tén khoa hoc: Lagerstroemia speciosa (L.) Pers.

Nhom: IT theo TCVN 12619-2:2019 (VS, 2019).
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Mo ta gb: Nguyen & Le (2008) gb co gidc va
16i phan biét, phan gb giac it, mau sic gitia gbd
giac va 16i khac nhau khong nhiéu. Vong sinh
trudng r6 rang va dit khoat, c6 van dep. Mat gb
Bang 3. Tinh chét co ly gb Bang ling (Thao lao)

min hodc trung binh. G6 ¢ mau niu héng, goé
cling va nang trung binh. G6 dung dé dong do
moc cao cdp, ban ghé, dong tau thuyén va dung
trong xay dung.

Hinh mau gb Béing lang nudc
(Thao lao)

Két qua kiém nghiém theo cac tiéu chudn TCVN

8048-16:2009 (VS, 2009)

. 1: B¢ dm g6 Bang lang nudc (Thao lao) thi nghiém: 12%
i : 2: Khéi lugng thé tich (Wg12%): 0,70 g/cm®

3: D¢ bén udn tinh gb: 127,5 MPa

5: Do bén nén vuong goc thé gb: 52,5 MPa

£ 6: Ung suit kéo song song thé gb: 106,5 MPa
g. o 9: DO bén cdt song song ths gb: 12,2 MPa
- . 10: Do bén udn va dap gb: 14,2 kJ/m?

T cac két qua kiém tra tinh chét vat Iy ctia gd
Bang lang nudc 6 do 4&m 12% cho thdy go cting va
ndng, chiu dugc d6 nén va udn téi da trong qua
trinh st dung binh thudng nén két luan dugc
rdng nguyén liéu dap ing dugc cac tiéu chudn tai
Bang 3, thi phu hgp trong san xuét ban ghé danh

cho hoc sinh.

Bang 4. Tinh chit go Cao su ghép thanh

3.3. Xac dinh chi tiéu nguyén liéu gé ghép

thanh cao su

Can ct vé€ yéu cau nguyén liéu san xuét ban
ghé& hoc sinh nham kiém tra go Cao su ghép
thanh bang keo theo tiéu chudn TCVN 8574:2010
(VS,2010), TCVN 8578:2010 (VS, 2010), TCVN
8575:2010 (VS, 2010). Theo Pham (2006), cong
nghé san xudt van ghép thanh.

Hinh mau g6 Cao su Tinh chat Két qua mau gob can dat
ghép thanh bédng keo
Tinh chat co ly theo . Do 4m ctia mau thi: 12%
TCVN 8574:2010 . Khoi lugng riéng (Wgl2%): 0,62 g/cm’
(VS, 2010) . Do bén udn: 93,5 MPa

. Do bén nén doc thé: 55,6 MPa

. D6 bén kéo ngang thé: 45 MPa

. D6 bén nén ngang thé: 32,5 MPa
8. D6 bén trugt doc thé: 10,9 MPa

1
2
3
4. D6 bén kéo doc thd: 85,5 MPa
5
6
7

Do tach cua mach keo theo
TCVN 8577:2010

(VS, 2010)

- Ty 1¢ phan tram tach 16n nhat ctia mach
keo sau chu ky 1: 2,5 (%).
- Ty 1é phan tram tach l6n nhat cia mach
keo sau chu ky 2: 5% (%).

Do bén truot cia mach keo
theo TCVN 8576:2010

(VS, 2010)

- Do bén trugt ctia mach keo: 7,5 (MPa).
- Ty 1¢ g6 bi pha hay: 95%
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Tu céc yéu céu tiéu chudn vé tinh chat cta
g0 ghép thanh Cao su & d6 4m 12%, két luan
dugc rang viéc st dung nguyén liéu dat theo tiéu
chuin 6 Bang 4 phu hgp va dap ting du cac yéu
cdu vé tiéu chudn trong san xudt ban, ghé danh
cho hoc sinh.

3.4. Mau thiét ké ban ghé hoc sinh trung hoc
phd thong theo cong thai hoc

Khi tién hanh thiét ké san phdm ban ghé danh
cho hoc sinh can luu y dén cac yéu cau:

V6i kich thudc & tu thé ngdi cta hoc sinh
16p 11 da thong ké tai Bang 1, 2, va theo Nguyen
(2000), TCVN 7490:2005 (VS, 2005), dé cap dén
nguyén tac chon kich thudc cho san phdm theo
cong thai hoc. Tl d6 chon kich thuéce tiéu chuén
cho ban hoc sinh cép trung hoc phé thong Hinh
3. Chiéu cao ban chon cho nhém hoc sinh nam
trong phan giao thoa gitia chiéu cao ban t6i da
clia ngudng 5% va t6i thiéu cua ngudng 95% ctia
chiéu cao ngdi nén mau chon chiéu cao ban 710
mm. Chiéu rong ban dugc thiét ké phu hop vé
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tdm véi cta tay cho ngudng 5%, nén chon 450
mm. Chiéu dai ban t6i thiéu cho mot ché ngdi
bang chiéu rong lién co Delta ctia co thé cong
thém ti 50 mm dén 70 mm va thiét ké la ban
doi nén chon 1200 mm. Chiéu cao khoang trong
tu mat dat dén mdt dudi ngan ban can phu hgp
v6i chiéu cao cing chan va ban chan cong thém
chiéu day dui nén chon 552 mm.

Ghé don Hinh 4, v6i tong chiéu cao 850 mm,
chiéu cao mat ng6i ghé phu hgp cho nhém hoc
sinh nam trong phan giao thoa gitia chiéu cao téi
da ctia ngudng 5% va t6i thiéu ctia ngudng 95% &
day chon 410 mm, chiéu rong mat ghé 400 mm,
chiéu sau mat ghé dugc chon 16n hon 80% va nho
hon 99% chiéu dai tii mong dén khoeo chan, hay
con la chiéu sau ngdi nén thiét ké chon 400 mm.
Goc nghiéng lung tua dugc chon phu hgp theo
gbc nghiéng gitia xuong dui va cot séng nham
giam ap luc 1én cot song trong qua trinh ngodi
hoc. Theo cong thai hoc vé goc nghiéng lung tua
dai voi ghé tac nghiép loai hinh nhe trong dé co6
ghé dung cho hoc sinh nén thiét ké chon goc 95°.

£90
710

410

Hinh 3. Ban vé san phdm ban hoc sinh trung hoc phé thong.
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Hinh 4. Ban vé san phdm ghé hoc sinh trung hoc phd thong.

Vé hinh dang san phdm, mau thiét ké la ban
doi két hgp voi hai ghé don roi. Thiét ké don
gian, hai hoa, cdc géc canh nhon ctia ban va ghé
dugc thiét ké bo tron nhim dam bdo an toan
trong qua trinh st dung. Kich thudc san phdm
pht hop véi do6i tugng stt dung 1a hoc sinh 16p 11
t 16 - 17 tudi, kich thudc tiing chi tiét dugc lya
chon hgp ly. Lién két dugc dung trong thiét ké
la lién két mong, ke goc tam giac, bulong dai dc,
ngam, vit va dinh, lién két chac chan két hgp véi
nguyén liéu chinh dung cho thiét ké la g6 Bang

ling nudc va gb Cao su ghép thanh da qua xu ly,
sdy. V6i phan khung ban, khung ghé, lung tua st
dung g6 Bang ling nudc va phin mit ban, mat
ghé la g6 Cao su ghép thanh nén san phdm du
bén va chiu dugc rung lac, va dép.

Sau khi tinh todn s6 liéu, phan tich lién két,
thiét ké san phdm, da tién hanh san xuét thi bd
san phdm theo mo hinh thiét ké, ciing nhu dé
xudt luu trinh gia cong san phdm theo Hinh 5.
Quy trinh san xuat thu va yéu ciu chit lugng
dugc thé hién chi tiét tai Bang 5.
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Thiét 1dp ban vé méu san
pham, ll_ga chon kich thirde
chi tiét cho sén phim

—

Kiém tra ban thiét ké, bac
téch chi tiét san phim

xé dd ssiy dat q@ im theo
yéu cdu

Lua chon nguyén lidu gb ‘

-‘

l

cum chi tiét — lz”ip hoan

Lip rép san phim: lip
chinh san phidm

h

Gia cong tinhmché: cat tinh,
tubi, khoan 16, phay méng
dm — dwong, cha nham

canh, cat ngan, bio,
CNC...

Gia céng so ché: rong

-

l

Son phi hoan thién bé mat
san pham: xur Iy bé mat —
son 16t — son béng

—

Kiém tra, nghiém thu san
phém, déng gbi.

Hinh 5. Luu trinh san xudt ban, ghé hoc sinh trung hoc phé thong.

Bang 5. Cac budc tién hanh quy trinh san xudt ban ghé hoc sinh tii gb

STT Noi dung thuc hién Thiét bi, dung cu

Yéu cau chat lugng

1 Tong hgp yéu cau -
cta san phdm

Bén vé phdi canh, 3 hinh chiéu, chi tiét da phé duyét,
s6 lugng san phdm, chét lugng, chiing loai go.

2 Lua chon nguyén Thudc kep, thude

liéu g6 xé da sdy dat  kéo, may do do am..

d6 4m theo yéu cau.

Ngudn goc xudt xui g6, diing chting loai. Kich thudc
g0 xé, gb ghép dung yéu cdu san phdm thiét ké, do
am dat 8 - 12%, dat cac tiéu chuén vé nguyén liéu.

3 Giacongso ché May cua dia x¢é doc,
cat ngan, may cua
long, may bao, may

CNC...

Dbung kich thudc theo ban vé cong thém lugng du
gia cong.

Chét lugng phoi khong c6 khuyét tat gb va khyét
tat gia cong.

4  Giacongtinh ché.  Mdy cit tinh, may

phay mong, méy

toupie, may khoan 16,

may cha nham...

bung kich thudc chi tiét theo ban vé. Chat
lugng phoi khong c6 khuyét tat gb va khuyét tat
gia cong. Dung sai trong pham vi cho phép, do
nhan dat yéu cau.

5 Laprap san phdm:  Thiét bi lap rap...
(Lap cum chi tiét
- 1ap hoan chinh

san phdm).

Dung kich thudc chi tiét, cum chi tiét, sain phdm
theo ban v&, mdi ghép mong phai kin khit, gia c6
dinh, vit, ch6t go, keo... khi lap rap, khong c6 16
dinh, vét nut, khuyét tat gb, gia cong. Dung sai
trong pham vi cho phép.

6  Son pht hoan
thién bé mat san

Thiét bi cha nham,
may pha son, khudy
phdm: (Kiém tra,  son, may phun son,
xt ly bé mat - son  sdy khoé mang son...

16t - son bong).

Kiém tra chét lugng bé mat trudc son, kiém tra
chat lugng son. Son 16t, son bong ding chiéu
day mang son qui dinh. Chét lugng bé mat sau
son dong mau, khong chay son, khong tray xudc,
khong c6 vét d6m keo son, do bong dung yéu cau

7  Kiém tra, nghiém Miy do d6 4m, do

thu san phim, béng, mau chuén...

dong goi.

San phim dat yéu ciu theo ban vé thiét ké vé kich
thudc va chat lugng dat theo cac yéu cau ctia tiéu
chudn ban ghé hoc sinh. Péng goi, dan nhan, bao
quan, van chuyén dung qui dinh.
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Tién hanh san xudt thu, dat dugc két qua
nhu Hinh 6 va 7, ban va ghé c6 kiéu dang chic
chin, khong c6 géc canh nhon. Bé mit san
phidm dugc xt ly cdn than. San phdm dugc

Jo e ' '

trang stic bé mit bang son NC mau nau canh
gian, phu hgp véi moi truong st dung va dam
bao cho stic khde ngudi st dung.

A <

Hinh 6. San phdm ban hoc sinh trung hoc phd thong sau khi san xudt th.

Hinh 7. San phdm ghé hoc sinh trung hoc phé thong sau khi san xuét thu.

Trai qua qué trinh téng hop, phan tich va
danh gia vé thong s6 kich thudc co thé hoc sinh
cung véi ing dung céc chi tiéu cong thai hoc két
hgp so sanh véi tiéu chudn cua B¢ y té vé kich
thudc co thé hoc sinh véi kich thude ban, ghé
hoc sinh da dua ra dugc mau thiét ké ban ghé
hoc sinh diing cho cép trung hoc phé thong - 16p
11. V6i bd san phdm dat dugc tiéu chudn vé cong

thai hoc két hgp véi viée sti dung vat liéu gé Cao
su ghép thanh, gb Bang lang nudc dat chudn vao
san phdm thiét ké dem lai chét lugng t6t hon cho
san phdm, dam bdo d¢ bén vé nguyén liéu, an
toan cho stic khde ngudi st dung.

Thiét ké nay khong mang tinh ddc biét, pho

truong, doc nhat vi né phuc vu cho nhu cau thuc
té ctia cudc séng va cé thé ting dung vao trudng
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hoc tai khu vuc TP. H6 Chi Minh. Quy trinh
cong nghé san xudt thtt mau thiét ké tuong déi
don gian, dé thuc hién va ap dung gia cong tai
cac nha may ché bién gb tai Viét Nam.

4. Két Luan

Nghién ctiu da téng hgp, thong ké, phén tich
kich thudc ¢ thé hoc sinh 16p 11 tii 16 - 17 tudi
tai TP. H6 Chi Minh vao nam 2023 & tu thé diing
va tu thé ngoi lam c& s6 ban dau trong viéc dé
xudt mo hinh b ban ghé hoc sinh trung hoc phé
thong. Két hop véi phan tich cac chi tiéu chat
lugng vé nguyén liéu gbé duing trong mau thiét ké,
két ludn dugc gb Bang ling nudc, gb Cao su ghép
thanh dap ting dugc tiéu chudn nguyén liéu dung
cho san xudt ban, ghé hoc sinh.

Két qua nghién ctiu dé xudt mau bo san phdm
ban ghé dung cho hoc sinh trung hoc phé thong
-16p 11, ban 6 kich thudc 1200 x 450 x 710 mmy;
gh€ 400 x 410 x 850 mm, mdt ngdi ghé cao 410
mm, goc nghiéng gitia lung tya va mat ghé 1a goc
95°. B san phdm dat dugc cac yéu cau, chi tiéu
vé cong thai hoc trong kich thudc co thé nguoci
déi véi kich thude san phdm. Kich thudc chi tiét
dugc tinh toan chinh xac, hop ly va dugc chon
theo kich thudc tiéu chuin ctia hoc sinh.

Loi Cam Doan

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

Lo6i Cam On

Nghién ctiu nay la mot phan cta dé tai khoa
hoc va cong nghé cép co s6 ma s6 CS-CB23-
LN-01 dugc cdp kinh phi boi Truong bai hoc
Nong Lam TP. H6 Chi Minh.
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ABSTRACT

The study aimed to determine the optimal o-NAA
(a-Naphthaleneacetic acid) concentration and suitable substrate for
the growth of Polyscias fruticosa (L.) Harms seedlings propagated
through cuttings. The two-factor experiment was arranged in
a completely randomized design with 16 treatments and three
repetitions. The cuttings were treated with a-NAA (Factor N) at
concentrations of 1,000; 2,000; 3,000; and 4,000 mg/L and grown
in four different substrates: (G1) 100% soil, (G2) 50% soil + 50%
rice husk ash, (G3) 50% soil + 20% coco peat + 30% rice husk ash,
and (G4) 50% soil + 40% coco peat + 10% rice husk ash. The results
showed that the rooting rate and growth index of the cuttings
increased gradually with the concentration of a-NAA and reached
the highest value at 3,000 mg/L, then decreased as the concentration
of a-NAA increased. The substrate mixed with coconut peat and
rice husk ash had significantly improved porosity, helping to
increase the rooting rate and growth ability of the cuttings. It was
also shown that the best performance was achieved when cuttings
were treated with 3,000 mg/L a-NAA and grown in a substrate
consisting of 50% soil + 20% coco peat + 30% rice husk ash. In 60
days after planting, the Polyscias fruticosa cuttings’s survival rate
was 94.1% and a standard export rate of 89.9%. Growth indicators
included an average shoot height of 18.3 cm, shoot diameter of 7.2
mm, and an average of 5.3 leaves per shoot.

Cited as: Le, T. T. T, Bui, D. T., Nguyen, T. Q,, Le, N. T. H,, Phan, T. T. H., Nguyen, H. T, & Vuong,
L. T. H. (2025). Effects of a-Naphthaleneacetic acid concentration and substrates on the growth of
Polyscias fruticosa (L.) Harms cuttings. The Journal of Agriculture and Development 24(2), 15-24.
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1. D4t Vin Dé

Céy dinh ling la nho (Polyscias fruticosa (L.)

TOM TAT

Nghién ctiu dugc thyc hién nham xdc dinh néng d6 oa-NNA
(a-Naphthaleneacetic acid) va loai giad thé giam hom phu hgp dé
toi uu hda su sinh trudng ctia cay giong dinh lang la nho (Polyscias
fruticosa (L.) Harms) bidng phuong phap giam canh. Thi nghiém
hai yéu t6 dugc thiét ké theo ki€u hoan toan ngau nhién véi 16
nghiém thtic va 3 14n 1dp lai. Cac hom gidng dinh lang dugc xu
ly a-NAA (yéu té N) véi cac nong d6 1.000, 2.000, 3.000 va 4.000
mg/L, két hop véi 4 loai gid thé khac nhau: (G1) 100% dat, (G2)
50% dat + 50% tro trau, (G3) 50% dat + 20% mun duia + 30% tro
trau, va (G4) 50% dat + 40% mun dtia + 10% tro trau. Két qua cho
théy, hom giong dinh ling c6 ty 1é ra ré va chi téu sinh trudng ting
dan theo néong do a-NAA va dat gia tri cao nhat ¢ 3.000 mg/L,
sau d6 giam khi néng d6 a-NAA ting 1én. Gid thé c6 phdi tron
mun diia va tro trdu c6 do x6p dugc cai thién dang ké, giup tang
ty 1é ra ré va kha ndng sinh trudng cua hom giéng. Nghiém thtic
xt Iy a-NAA 3.000 mg/L két hgp gia thé 50% dat + 20% mun duia
+ 30% tro trau mang lai hiéu qua t6t nhat. Hom giong dinh ling
la nho sau 60 ngay gidm dat ty 1é song 94,1% va ty 1é cay dat tiéu
chudn xuét vuon 1a 89,9%. Cac chi tiéu sinh trudng ghi nhan dugc
& nghiém thtic nay gom chiéu cao choi 18,3 cm, duong kinh choéi
7,2 mm, va s6 la trung binh 5,3 14/choi.

la nhé da dugc st dung rong rai trong y hoc c6
truyén va ngay cang dugc quan tdm phat trién
trong linh vic nong nghiép dugc liéu. Tuy nhién,

Harms) la mdt loai cay dugc liéu quy, tat ca cac
bd phan ctia cdy déu mang dugc tinh. Chiét xuat
n-butanol tt 14 c¢6 hoat tinh ha sét, giam dau;
lipophilic gitp chéng oxy héa va khing viém
(Rarison & ctv., 2023), cac hgp chat flavonoid
trong cay c6 kha nang ho trg diéu tri bénh
Parkinson (Ly & ctv., 2022). Tu lau dinh lang

dé dép ting nhu ciu ngay cang cao vé ngudn
giong chit lugng, viéc nghién ctiu cac phuong
phdap nhan giéng hiéu qua, dic biét la phuong
phap giam canh, tré nén réat can thiét.

Trong ky thudt giam canh, viéc st dung
chat kich thich sinh trudng, nhu a-NAA
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(a-naphthaleneacetic acid), két hgp véi loai gia
thé phut hgp c6 thé thuc déy su ra ré, nang cao ty
1é s6ng va cai thién cac chi tiéu sinh trudng ctia cay
giéng. Tuy nhién, cdc nghién ctiu cu thé vé nong
do a-NAA t6i uu va su két hop gitia cac thanh
phén gia thé trong diéu kién khi hau nhiét d6i, dic
biét tai TP. H6 Chi Minh, van con han ché.

Do dd, nghién ctiu nay dugc tién hanh nham
xac dinh néng d6 a-NAA va loai gid thé phu hgp
nhét dé t6i uu hda sy sinh trudng va phat trién cta
hom giong dinh lang 1a nho, gép phén cai thién
nang sudt va chat lugng ciy giong phuc vu san xuat.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Pia diém va thoi gian thuc hién

Thi nghiém dugc b6 tri tai Trung tAm Uom
tao Doanh nghiép Nong nghiép Cong nghé cao,
huyén Cu Chi, Thanh ph6 H6 Chi Minh tii thang
9 - 12 nam 2023.

2.2. Vatliéu

Canh banh té cta cay dinh lang la nho
(Polyscias fruticosa (L.) Harms) dugc lay tu cay
3 ndm tudi, v6i dudng kinh than dao dong tii 1,0
- 1,5 cm. Hom giéng dugc cat vat goc 45°, chiéu
dai moéi hom tii 10 - 12 cm va ¢4 2 - 3 chéi ngt.

Qua trinh gidm hom dugc thuc hién trong
hé théng tuéi phun, st dung bau uom c6 kich
thude 10 x 8 cm va dugc che chan béing lusi
gidm anh sang 50%.

Gia thé giam hom bao gom mun dtia, tro trdu,
dat (1ay tu tang dat mat tai Ca Chi véi do day 30
cm), b6 sung phan NPK 30-10-10 va phan DAP
dé tang cuong dinh dudng.

2.3. Phuong phap nghién ctiu

Thi nghiém dugc thuc hién theo thiét ké hai
yéu t6 hoan toan ngau nhién (CRD-2) véi 16
nghiém thic, 3 14n 13p lai. Téng s6 6 co sG la 16 x
3 =48 6, m6i 6 bao gébm 100 hom gidng, dan dén
téng s6 hom gidng trong thi nghiém la 48 x 100
=4.800 hom giong. Cac yéu t6 va cong thiic dugc
thiét lap nhu sau:

Yéu t6 N: Nong d6 a-NAA

o N1: 1.000 mg/L
o N2: 2.000 mg/L
o N3: 3.000 mg/L
o N4: 4.000 mg/L

Yéu t6 G: Cong thiic gia thé
o GI1: 100% dat
o G2: 50% dat + 50% tro trdu
o G3:50% dat + 20% mun duia + 30% tro trdu
o G4: 50% dat + 40% mun dtia + 10% tro triu
Mot s6 dat tinh ctia gid thé dugc phan tich tai

Trung tim Uom tao Doanh nghiép Nong nghiép
Cong nghé cao, két qua trinh bay 6 Bang 1.

Bang 1. Mot s6 dac diém ly va hoa tinh ctia cac gia thé

Nghiém thtic Do x8p (%) EC (mS/cm) pH

100% dat 28 1,4 5,8

50% dat + 50% tro trau 34 1,6 5,6

50% dat + 20% mun dta + 30% tro trau 39 1,3 5,6
50% dat + 40% mun dtia + 10% tro trau 41 1,2 5,3

EC: electrical conductivity.

Tap chi Nong nghiép va Phdt trién 24(2)

www.jad.hcmuaf.edu.vn



18

Trudng Pai hoc Nong Lam TP. H6 Chi Minh

Diéu kién thi nghiém
+ Che sang va tudi nudc:

o Thi nghiém dugc bd tri trong nha uom
c6 mai che polymer trong su6t va hé¢ thong
luéi giam anh sang 50%. Mat do bo trila 200
bau/m?.

o Hé thdong tudi phun tu dong véi béc tudi
¢6 ban kinh 1 m, luu lugng 80 L/gis. Thoi
gian tudi 4 lan/ngay vao cac khung gio 8:00,
10:00, 13:00, va 15:00, méi lan tudi 5 phut,
tuong duong 260 mL nudc/cay trong 1 ngay.

+ Quy trinh cham séc, phan bén:
o Tudi phan DAP noéng do 1,0 g/L, 75 mL/
bau vao ngay thi 21 va 28 sau khi giam.
o Bat dau tu tudn thd 6, bén phan NPK 30-
10-10 véi liéu lugng 0,25 g/bau, 2 tuan/lan.

Chi tiéu theo doi
o Ty 1é ra ré (%): Ghi nhan tai 15 va 30 ngay
sau khi gidm. Hom gidng dugc tinh la ra ré
khi c6 it nhat 1 ré dat chiéu dai > 1 cm. Mbi
lan ghi nhan ldy mau 20 hom giéng.
o Ty 1€ bat chdi (%): Ghi nhén tai 15 va 30
ngay sau khi gidm. Mot hom giong dugc tinh
la bat chéi khi cé it nhét 1 choi dat chiéu cao
> 1 cm. Ghi nhén trén toan bo s6 cay con lai
(trt nhiing cay 14y mau ré).
o Chi tiéu sinh truéng: Liy ngiu nhién
10 cay/6 co s6 d€ do chiéu cao choi (cm),
duong kinh cho6i (mm), va s6 la/choi tai 60
ngay sau giam.
o Ty 1é song (%) va ty 1¢ xuit vuon (%): Ghi
nhén tai thoi diém 60 ngay sau gidm.
o Tiéu chudn cdy xudt vuon: Cay dat chiéu
cao choi (tinh ca la) > 12 cm, duong kinh
than chdéi > 0,5 cm, ¢6 tii 3 - 4 14, va khong
bi sau bénh hai.

2.4. Xt 1y s0 liéu

St dung phidn mém Microsoft Excel 2010 dé
tong hop, xt 1y s6 liéu. S6 liéu dugc phan tich
phuong sai (ANOVA) va phan hang Duncan &
muc a = 0,05 bang phan mém SAS 9.1.

3. Két Qua va Thao Luin

3.1. Anh huéng ctia a-NAA va gi4 thé dén ty ra
ré va bat choi cia hom giong

Két qua & thoi diém 15 NSG cho théy ty 1é ra
ré tang dan theo nong do a-NAA xu ly; dat gia
tri cao nhit 6 nong do 3.000 mg/L (ty 1é ra ré
tuong ting 71,8%) va ty 1¢ nay giam khi a-NAA
lén 4.000 mg/L (49,7%). Cac nghiém thtc su
dung gia thé 50% dat + 20% mun dtia + 30% tro
tradu hodc 50% dat + 40% mun diia + 10% tro
trdu cung cho thdy ty 1é ra ré cao (66,2 - 66,5%),
két qua thap nhét & cdc nghiém thiic st dung gia
thé 100% dat. O thsi diém 30 ngay sau giam, ghi
nhan ty 1é ra ré & tat ca cdc nghiém thtic dat 100%
(Bang 2).

Thong thuong ré ti hom gidng phat trién
theo hai giai doan chinh la tao so khai ré va kéo
dai ré. Auxin & nong do cao kich thich tao so
khdi ré nhung lai han ché kéo dai ré (Bui, 2000).
biéu nay co6 thé giai thich cho ty 1é ra ré ting
déan theo nong do a-NAA bé sung, dat gia tri cao
nhat & nong do xu ly 3.000 mg/L sau do giam
di khi nong do a-NAA tang cao. Nhu vay, xt ly
a-NAA 3.000 mg/L phu hgp nhat cho su phat
trién ré ctia hom giong dinh ling. Két qua nay
pht hgp véi nghién ctiu ctia Ninh & ctv. (2013).
Tinh chat ctia gia thé trong cting anh hudng dén
kha nang ra ré cua hom giong, gid thé nén chat
hodc thoat nudc kém sé han ché kha ning kéo
dai ré boi su thiéu hut vé oxy va su can trd vat ly.
O thi nghiém nay, céc cong thiic gid thé c6 chiia
mot lugng nhd khoang chat va pH hoi acid (5,3 -
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5,8), pht hgp v6i ddc tinh ctia cay dinh lang. Tuy ~ dang ké d¢ x0p ctia gia thé, giup hom giong nang
nhién d6 x0p co su khac biét 16n, cac cong thiic  cao ty 1€ ra ré, phat trién ré manh va tang ty 1é
c6 phoi tréon mun diia va tro trdu gitp cai thién  song (Bang 1, Bang 2).

Bang 2. Anh hudng ctia a-NAA (a-naphthaleneacetic acid) va gi4 thé dén ty 1¢ ra ré ctia hom giéng
dinh lang

Ty 1é ra Gia thé (G) Noéng do a-NAA (mg/L) (N) Trung binh (G)
ré
1.000 2.000 3.000 4.000
100% dat 62,0 65,0 66,7 46,2 60,0¢
50% dat + 50% 66,7 69,1 70,8 49,3 64,08
tro trau
50% dat + 20% 68,0 71,5 75,1 51,3 66,54
mun dtia + 30%
15 NSG tro trau
(%) 50% dat + 40% 67,3 70,3 74,8 52,2 66,24
mun dtia + 10%
tro triu
Trung binh (N) 66,0¢ 69,08 71,84 49,7P
CV=19% F,=407,5" F,=404" F, =0,9%
100% dat 100,0 100,0 100,0 100,0 100,0
50% dat + 50% 100,0 100,0 100,0 100,0 100,0
tro trau
50% dat + 20% 100,0 100,0 100,0 100,0 100,0
30 NSG mun dutia + 30%
(%) tro triu
50% dat + 40% 100,0 100,0 100,0 100,0 100,0
mun dtra + 10%
tro triu
Trung binh (N) 100,0 100,0 100,0 100,0
CV=49%  F,=51,5" F,=450" F, =177"

Trong cting mot nhém gid tri trung binh & ciing thdi diém theo doi, cdc gid tri c6 cung ky tu theo sau khdc biét
khéng c6 y nghia thong ké. Trong d6, **: khdc biét rdt c6 y nghia thong ké & miic o < 0,01; *: khdc biét c6 y nghia
thong ké 6 miic 0,01 < a < 0,05); ns: khdc biét khong c6 y nghia thong ké & miic 0,05 < a; NSG: ngay sau gidm.
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Bang 3. Anh hudng ctia a-NAA (a-naphthaleneacetic acid) va gid thé dén ty 1é bat choi ctia hom

giong dinh lang
Ty 1é bat Gia thé (G) Noéng do a-NAA (mg/L) (N) Trung binh
chéi 1.000 2.000 3.000 4.000 (G)
100% dat 33,0 36,0 40,3 34,0 35,8
50% dat + 50% tro trdu 35,0 37,0 40,3 34,7 36,7
50% dat + 20% mun 35,0 39,0 40,7 35,3 37,5
15 NSG dtia + 30% tro trdu
(%) 50% dat + 40% mun 35,3 39,0 38,7 38,0 37,7
dtia + 10% tro trau
Trung binh (N) 34,5¢ 37,78 40,04 35,5¢
CV =6,2% F,=132" F,=17" F,, = 08"
100% dat 44,0 50,5 52,0 43,7 47,0¢
50% dit + 50% tro trau 47,3 53,7 54,7 47,5 50,08
50% dat + 20% mun 55,3 64,7 64,0 49,3 58,04
30 NSG dtia + 30% tro trau
(%) 50% dat + 40% mun 53,2 60,2 64,0 49,8 56,04
dtia + 10% tro tradu
Trung binh (N) 49,98 57,3% 58,74 47,6¢
CV = 4,9% F,=51,5" F,=450" E,,=177"

Trong cting mot nhém gid tri trung binh & ciing thoi diém theo doi, cdc gid tri c6 cing ky tu theo sau khdc bigt
khéng c6 y nghia thong ké. Trong d6, **: khdc biét rdt c6 y nghia thong ké & miic o < 0,01; *: khdc biét c6 y nghia
thong ké 6 miic 0,01 < « < 0,05); ns: khdc biét khong cé y nghia thong ké 6 miic 0,05 < a; NSG: ngay sau gidm.

Két qua & Bang 3 cho thay ty 1¢ bat chdi cua
hom giong dinh lang & thoi di€ém 15 NSG chiu
anh hudng doc lap bdi yéu té6 a-NAA va yéu to
gid thé. Ty 1é bat choi dat gia tri cao nhat 40,0%
khi xt ly v6i a-NAA néng do 3.000 mg/L, ty 1¢
nay giam xuong khi ting nong do a-NAA lén
4.000 m/L. Gitia cac nghiém thtc gid thé khac
nhau ty 1é bat choi khac biét khong c6 y nghia
thong ké, dao dong tii 35,8 - 37,7%.

Thoi diém 30 ngay sau gidm, ty 1¢ bat chéi cao
nhit van dugc duy tri & cac nghiém thtc xt ly
v6i a-NAA 3.000 mg/L (58,7%). Ty 1é bat chéi &
nghiém thtc st dung gia thé 50% dat + 20% mun
duia + 30% tro trau va nghiém thtic nghiém thtic

st dung gia thé 50% dat + 40% mun dtia + 10%
tro trdu cao hon 2 nghém thtic con lai, dao dong
tti 57,3 - 58,7%.

Nhu véy, viéc xti ly hom giong dinh ling véi
a-NAA & nong do cao 4.000 mg/L c6 thé da gay
ra hién tugng tc ché sy phat trién choi theo
con duong uu thé ngon. Dya vao két qua Bang
2 va Bang 3, c6 thé nhén thdy ¢ nhiing nghiém
thiic co ty 1é ra ré cao ciing c6 ty 1é bat chdi cao
tuong ting. Su phat trién chéi dugc biét dén véi
tac dong ctia cytokinin, cac cytokinin dugc sinh
tong hop & ngon ré, di chuyén huéng ngon gitp
kich thich sy phat trién chdéi bén, bén canh dé

moi quan hé doi khang ctia cytokinin va auxin
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ciing lam suy giam tinh uu thé ngon ctia auxin
(Miller & Leyser, 2011), diéu nay cé thé la
nguyén nhén thuc ddy kha ning bat chéi nhanh
hon & cac hom giéng ra ré sém. Ngoai viéc can
bang cac hormone thuc vat, kha nang cung cép
nudc va dudng chit nhd cac ré hinh thanh sém
ciing ho trg cho su phat trién cta choi.

3.2. Anh hudng ctia a-NAA va gia thé dén cac
chi tiéu sinh trudng cua cay giong dinh ling

Chiéu cao choi ctia cay giong dinh ling dat
gid tri cao nhat khi xti ly v6i a-NAA & mtic 3.000
mg/L (17,5 cm) va thdp nhat khi xt ly 6 mtc
4.000 mg/L (14,7 cm). O cac nghiém thtc su
dung gia thé 50% dat + 20% mun duia + 30% tro
trau, chiéu cao choi ctia hom giéng dinh lang dat
gia tri cao nhat 16,8 cm. Dudng kinh choi dao
dong 6 mtc 0,53 - 0,72 cm. Nghiém thtc xu ly
a-NAA & mtic 3.000 mg/L cho gia tri duong kinh
choéi cao nhit, dat 0,66 mm. Gia thé 50% dat +
20% mun dtia + 30% tro trdu va gia thé 50% dat
+40% mun duia + 10% tro trdu cho thay hiéu qua
tich cuc dén duong kinh chéi (Bang 4). Dua vao
két qua & Bang 3 va Bang 4, c6 thé nhan thay &
cac nghiém thtic c6 ty 1€ bat chdi cao ciing ghi
nhan dugc gid tri chiéu cao choi va duong kinh
chéi cao tuong ung. Day c6 thé 1a hé qua ctia kha
nang canh tranh anh sang ctia cdc choi phat trién
sém hon. Su cin bang gitia viéc bat chdi va tao ré
da gitip cung cdp kip thai dinh dudng cho chai
phat trién, dan dén két qua chiéu cao va dudng
kinh choi dat gia tri cao & cac nghiém thtc nay.
S6 14 dinh lang/chéi gitia cac nghiém thiic khong
6 su chénh léch 16n, c6 thé do thoi gian giam
canh ngin két hgp thoi gian hinh thanh 14 méi
chdm & dinh lang.

3.3 Anh huéng ctia ndng d6 a-NAA va gia thé
dén ty 1é sdng va ty 1¢ xuit vuon

Tai thoi diém xudt vuon, ty 1é s6ng ctia hom
gong dinh ling dat gia tri cao & nghiém thuc xt
ly a-NAA nong do tu 2.000 - 3.000 mg/L (dao
dong tu 88,5 - 88,6%). Giad thé 50% dat + 20%
mun dtia + 30% tro trdu va gia thé 50% dat + 40%
mun diia + 10% tro trdu cho ty 1é s6ng cao hon
cac nghiém thtc con lai, dao dong 87,8 - 88,3%.
Ty 1é xuat vuon dat gid tri cao nhat & nghiém
thtic xt Iy a-NAA nong do 3.000 mg/L két hgp
gia thé 50% dat + 20% mun duia + 30% tro tréu,
dat 94,1%; thap nhat & nghiém thic xt ly a-NAA
noéng do 4.000 mg/L két hop gia thé 100% dat
(71,0%) (Bang 5).

Nhin chung, ty 1é ra ré c6 xu huéng tang dan
theo nong do a-NAA tang, dat dinh & muc xt
ly a-NAA 3.000 mg/L, ty 1¢ ra ré giam r6 rét khi
tang nong do a-NAA 1én 4.000 mg/L. Nhu vy co
thé thdy ¢ nong do cao a-NAA (4.000 mg/L) da
han ché kha nang hinh thanh ré caa hom giéng
dinh lang & giai doan s6m, dan dén viéc cung
cdp nudc va chat dinh dudng cho cac chéi non
bi han ché, nguén dinh dudng tich tri trong vat
liéu can kiét khién cac ch6i mam bi kho va chét.
Bén canh do6 khong c6 su hinh thanh chéi mdi,
do véy sau mot thoi gian hom giong dan bi théi
va chét 1a nguyén nhén cta ty 1¢ séng thip. Va
ngugc lai, nghiém thic xt ly a-NAA 3.000 mg/L
két hop gia thé (50% dat + 20% mun dua + 30%
tro trdu) gitp tdng ty 1¢ hinh thanh ré & giai doan
sém, gitp hdp thu dinh dudng kip thoi da gitp
cay giong dat ty 1€ sOng va ty 1é xuat vudn toi uu

hon cac nghiém thtc con lai.
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Bang 4. Anh huéng ctia a-NAA (a-naphthaleneacetic acid) va gia thé dén chiéu cao chéi, dudng kinh
chdi va s6 la/chéi ctia cay giong dinh lang thoi diém xuét vuon (60 NSG)

Chi tiéu Gia thé (G) Noéng do a-NAA (mg/L) (N) Trung binh
theo doi (G)
1.000 2.000 3.000 4.000
100% dat 15,2 15,7 16,4 14,3 15,4¢
50% dit + 50% tro trau 16,2 16,6 17,2 14,2 16,08
50% dat + 20% mun dta + 16,3 17,3 18,3 15,4 16,8*
Chiéu 30% tro trau
cao chéi 5504 4t + 40% mun dita + 16,3 16,6 18,1 15,3 16,6*
(cm) 10% tro trau
Trung binh (N) 16,0¢ 16,58 17,54 14,7°
CV =2,6% F =879" F,=279" F_ =17"
100% dat 0,53 0,58 0,6 0,55 0,56"
50% dat + 50% tro triu 0,58 0,61 0,63 0,55 0,59®
50% dat + 20% mun dta + 0,59 0,64 0,72 0,57 0,634
Duong 30% tro tradu
kinh chdi 5500 441 1 40% mun dita + 0,57 0,62 0,67 057 0,61°
(cm) 10% tro trdu
Trung binh (N) 0,56¢ 0,617 0,654 0,56¢
CV = 6,6% F =188 F=70"  F_=10"
100% dat 4,2 4,2 4,2 3,9 4,18
50% dat + 50% tro triu 4,2 5 4,8 4,4 4,64
50% dat + 20% mun dtia + 4,5 4,9 53 4,4 4,74
S6 14/ 30% tro trau
choi (1a) 50% d4at + 40% mun dta + 472 4.6 5,2 43 4,54
10% tro trau
Trung binh (N) 428 4,74 4,84 4,28
CV = 6,2% F,=142" F,=124"  F =21~

Trong cting mot nhém gid tri trung binh 6 ciing thoi diém theo déi, cdc gid tri ¢6 cung ky tu theo sau khdc biét
khong c6 y nghia thong ké. Trong d6, **: khdc biét rdt ¢ y nghia thong ké 6 miic « < 0,01; *: khdc biét ¢6 y nghia
théng ké 6 miic 0,01 < o < 0,05); ns: khdc biét khong c6 y nghia thong ké 6 miic 0,05 < o; NSG: ngay sau gidm.
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Bang 5. Anh hudng clia néng dd a-NAA (a-naphthaleneacetic acid) va gia thé tréng dén ty 1¢ séng,
ty 1é cay dat tiéu chuén xudt vuon ctia cay giong dinh lang

Chi tiéu Gid thé (G) Noéng do a-NAA (mg/L) (N) Trung binh
theo doi 1.000 2.000 3.000 4.000 (G)
T}’f 1é s6ng 100% dat 83,7¢f% 81,0¢ 81,7% 72,3 79,7¢

(y .
(%) 50% dat + 50% tro 84,3def 87,7¢ 85,74 77,3h 83,88
trau
50% dat + 20% mun 89,7b¢ 93,0 94,12 76,3 88,34
duia + 30% tro trau
50% dat + 40% mun 89,7b¢ 92,32 93,0 76,3 87,84
duia + 10% tro trau
Trung binh (N) 86,94 88,54 88,64 75,68
CV=1,1% F,=1293" F,=53,6" F, =40
T§7 1é xuat 100% dat 72,3¢ 73,74 75,34 71,0f 73,1P
vuon (% .
(%) 50% dat + 50% tro 75,74 77,7¢ 78,0¢ 73,3de 76,2¢
trau
50% dat + 20% mun 81,7° 86,7 89,92 72,3¢ 82,44
duia + 30% tro trau
50% dat + 40% mun 81,7° 87,0 87,0 72,0¢t 81,98
duia + 10% tro trau
Trung binh (N) 77,9® 81,38 82,64 71,7¢
CV =1,0% F,=1268" F,=97.2" F,, = 10,6

Trong ciing mot nhém gid tri trung binh 6 cung thoi diém theo doi, cdc gid tri c6 cing ky tu theo sau khdc biét khong
c6 y nghia thong ké. Trong d6, **: khdc biét rdt ¢6 y nghia thong ké & miic a < 0,01; *: khdc biét ¢ y nghia thong ké & miic
0,01 £ «a <0,05); ns: khdc biét khong c6 y nghia thong ké & miic 0,05 < o; NSG: ngay sau gidm.

4. Két Luan

Hom giéng dugc xu ly bang a-NAA nong do
3.000 mg/L két hop gia thé 50% dat + 20% mun
duia + 30% tro trau cho ty 1é song va ty 1é xudt
vuon cao nhét, 1an lugt 1a 94,1% va 89,9%; gia tri
sinh trudng ctia cay giong & nghiém thic nay dat
chiéu cao choi 18,3 cm; dudng kinh ch6i 0,72 cm
va 5,3 14/choi.

L&i Cam Doan

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

Diarrhea in suckling piglets is a common issue that reduces weight
gain and causes economic losses to the swine industry worldwide.
This study aimed to identify dietary supplements for suckling piglets
that improve growth and reduce diarrhea in suckling piglets. A
total of 60 sows and their piglets (660 Yorkshire x Landrace piglets)
were randomly assigned to 4 treatments, with 3 replications per
treatment and 5 sows with their piglets per replicate. Treatment
1 (NT-1) served as the control, where pigs were fed a basal diet
without supplementation of probiotics or IgY antibodies; Pigs in
NT-2 were fed a basal diet supplemented with probiotics; Those
in NT-3 were fed a basal diet supplemented with IgY antibodies,
and pigs in NT-4 were fed a basal diet supplemented with a
combination of probiotics and IgY antibodies. The results showed
that weight gain in NT-4 was the highest, followed by NT-2 and NT-
3, while NT-1 had the lowest. These differences in weight gain were
significant (P < 0.05). Additionally, the feed conversion ratio (FCR)
was highest in NT-1, followed by NT-3, NT-2, and lowest in NT-4.
The diarrhea rate was lowest for NT-4 (0.84% and 0.61% before
and after 14 days of age, respectively), followed by NT-2, NT-3, and
highest for NT-1 (6.39% and 8.60% before and after 14 days of age,
respectively). The differences in diarrhea rates were statistically
significant (P < 0.05). In summary, combining probiotics with IgY
antibodies was effective in promoting weight gain, improving feed
conversion efficiency, and minimizing diarrhea in suckling piglets.

Cited as: Pham, T. T. P, & Vo, T. P. V. A. (2025). Combined effects of probiotics and specific IgY
antibody on growth performance and diarrhea in suckling piglets. The Journal of Agriculture and

Development 24(2), 25-33.
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1. Dt Vin Pé

TOM TAT

Bénh tiéu chay trén heo con theo me rat phé bién, lam giam tang
trong, gay thiét hai kinh t€ cho nganh chdn nu6i heo trén toan
thé gidi. Nghién ctiu nham muc tiéu xdc dinh ché phdm bé sung
cho heo con theo me cai thién ndng suit va tinh trang giam tiéu
chay. Sdu muoi heo ndi va heo con ctia ching (660 heo con giéng
Yorkshire x Landrace) dugc b6 tri ngau nhién vao 4 nghiém thiic,
3 lan 1ap lai cho mdi nghiém thiic va 5 con heo néi cung heo con
cho méi lan 1ap lai. Nghiém thtic 1 (NT-1) dong vai tro la nghiém
thiic d6i chiing, heo con dugc cho dn thiic an co ban khong bd
sung probiotic hodc khang thé IgY. Heo con & NT-2 dugc cho dn
thiic an co ban c6 bd sung probiotic, trong khi d6 heo con & NT-3
dugc cho dn thiic dn co ban c6 b6 sung khang thé IgY, va heo con 6
NT-4 dugc cho an thtic an co ban c6 b6 sung két hgp probiotic va
khang thé IgY. Két qua cho thdy heo con & NT-4 ¢6 mic ting trong
cao nhat, tiép theo la NT-2 va NT-3, trong khi NT-1 ¢6 mtc ting
trong thap nhat. Su khac biét vé su ting trong c6 y nghia thong ké
(P < 0,05). Thém vao do, hé s6 chuyén déi thiic an (FCR) cao nhét
& NT-1, tiép theo 1a NT-3, r6i dén NT-2, va thap nhat la NT-4.
Cuoi cung, ty 1é tiéu chay thap nhat 6 NT-4 (0,84% va 0,61% trudc
va sau 14 ngay tudi), tiép theo la NT-2, ké la NT-3, va cao nhit la
NT-1 (6,39% va 8,60% trudc va sau 14 ngay tudi). Su khac biét vé
ty 1é tiéu chay c6 y nghia thong ké (P < 0,05). Toém lai, viéc két hop
probiotic v6i khang thé IgY c6 hiéu qua trong viéc thic ddy tang
trong, cai thién hé s6 chuyén d6i thiic dn va gidm thiéu tiéu chay
& heo con theo me.

nhan khong lay va nguyén nhan lay (Nguyen &
ctv., 2023). Do c¢6 nhiéu nguyén nhan nén viéc

Bénh tiéu chay & heo con theo me thuong xay
ra ¢ ca chdn nuoi cong nghiép va chan nudi ho gia
dinh dan dén giam nang sudt va tang chi phi diéu
tri trong chdn nudi (Sjolund & ctv., 2014). C6 rat
nhiéu nguyén nhan gay ra tinh trang tiéu chay
cho heo con & giai doan theo me gom cac nguyén

phong tiéu chdy & heo con giai doan theo me
cling hét stic phtc tap va hiéu qua khong cao
(Ruiz & ctv., 2016). Nhiéu nghién ctiu da dugc
thuc hién nham gép phén phong tiéu chay cho
heo con giai doan theo me nhu st dung thudc
khang sinh (heo me va heo con), vaccine cho heo
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me cling da gép phan lam gidm cac nguyén nhan
cu thé gy tiéu chay trén heo con. Viéc sti dung
ché phdm probiotics (Afonso & ctv., 2013) gitip
can bang hé vi sinh vat duong ruét, cai thién tiéu
héa va taing mién dich dudng rudt, trong khi dé
khang thé long do (IgY) (Li & ctv,, 2015) chta
khang thé tu long do gitp phong cac tdc nhan
vi sinh vat gay tiéu chay cho heo con. Nhu véy,
viéc b6 sung probiotic hodc khing thé IgY da va
dang chling minh hiéu qua trong cai thién nang
sudt va gop phan giam tiéu chdy & heo con giai
doan theo me (Karamzadeh-Dehaghani & ctv,,
2021; Liu & ctv,, 2024). Trong nghién ctiu nay,
muc tiéu giap xdc dinh hiéu qua trong ndng suét
va phong tiéu chay khi b6 sung ché phdm chta
probiotic hodc khang thé long do (IgY) cho heo
con theo me.

2. Vat Liéu va Phuong Phap Nghién Ciu

2.1. Noi dung nghién ctiu
o Noi dung 1. Khao sat hiéu qua cua ché
phdm lén nang sudt ctia heo con theo me
o Noi dung 2. Khao sat anh hudng ctia ché
phdm lén tinh trang tiéu chdy & heo con
theo me

2.2. Thoi gian, dia diém va vat liéu thi nghiém

Nghién ctiu dugc thuc hién tii thang 8 ndm
2023 dén thang 4 nam 2024 trén heo con theo me
tai trai chan nuoi heo nai sinh san thudc tinh Ba
Ria Viing Tau. Cac vét liéu st dung trong nghién
ctiu gom thic dn cho heo con, sita, ché phim,...

Bang 1. Bo tri thi nghiém

2.3. Phuong phap nghién ctiu
2.3.1. BO tri thi nghiém

Nghién ctu gém 4 nghiém thic (1 doi
chting va 3 thi nghiém) dugc bé trildp lai 3 lan,
tién hanh trén 60 bay heo con (11 con/ bay).
Viéc bé tri thi nghiém trong nghién ctiu dugc
tom tat trong Bang 1. Thiic an co ban danh cho
heo con theo me gém thtic dn hén hgp dang
vién (cong ty Thai Viét Corporation) danh cho
heo con tap dn + stia bot (Super milk-ANOVA)
(1:10). Thtic an co ban cho heo con an tu luc
tap an dén khi cai sta.

o Nghiém thic (NT) 1 (NT-1) (Nghiém
thiic doi chiing): Heo dugc an thtc an co
ban khong b6 sung ché phdm probiotic ciing
khong bo sung khang thé IgY.

o Nghiém thtc 2 (NT-2): Heo dugc dn
thiic dn co ban +ché phdm probiotic (Vime-
Bacilac: 5 g ché phdm/kg thic an (1 kg
men/200 kg thtic an).

o Nghiém thic 3 (NT-3): Heo dugc an thtic
dn co ban + Cho uéng 1 mL ché phdm chta
khang th€ IgY (IgOne-S)/1an & ngay tudi thi
1va3.

o Nghiém thic 4 (NT-4): Heo dugc an
thiic dn co ban + Cho uéng 1 mL ché phim
chtta khang thé€ IgY (IgOne-S)/lan & ngay
tudi thi 1 va 3 + ché phidm chta probiotic
(Vime-Bacilac: 5 g ché phdm/kg thiic dn (1
kg men/200 kg thtic an).

Nghiém thiic S6lanlaplai S6 heo trong mot nghiém thiic (con) S6 heo trong toan thi nghiém (con)

NT-1 3 55
NT-2 3 55
NT-3 3 55
NT-4 3 55

165
165
165
165
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2.3.2. Phuong phap thuc hién

bé danh gia anh hudng cta ché phdm lén sy
tang trudng trén heo con theo me, caicbay heo con
thi nghiém dugc bo tri xen ké gitia cdc nghiém
thtic. Heo con dugc can trong lugng trudc khi
thi nghiém (giai doan so sinh), khi 13 ngay tudi
va giai doan cai stia. Viéc can trong lugng heo
con dugc thuc hién vao budi sang, can toan 6 va
tinh trong lugng binh quan. Trudc khi tap én,
heo dugc tap cho an stia bot (NT-2 & giai doan
nay cé tron thém ché phdm chua probiotic), dén
ngay tudi thi 4 bat dau tap an cho tét ca heo con
6 cac nghiém thtc. Lugng thtic én cho an hang
ngay cua tiing 16 thi nghiém dugc ghi nhén. Viéc
danh gid anh hudng cta ché phdm dén tinh hinh

Bang 2. Anh hudng ctia ché phdm lén ting trong

tiéu chay trén heo dya trén quan sat va ghi nhan
tinh trang heo con tiéu chay & tling bay.

2.4. Xu ly 6 liéu

Céc s0 liéu dugc tinh bang phdn mém
Microsoft Excel. Anh hudéng ctia ché phadm dugc
phén tich bing ANOVA va x2 dung phan mém
Minitabs 16.0.

3. Két Qua va Thao Luéin

3.1. Anh huéng ctia ché phim Ién ning suit
cua heo con theo me

3.1.1. Anh huéng ctia ché phim 1én ting trong

Giai doan 7 ngay tudi - 13 ngay tudi (X+SD)

Chi tiéu NT-1 NT-2 NT-3 NT-4
TTBQ (kg/con) 0,80 + 0,08 1,05 + 0,05° 1,14 + 0,06* 1,18 £ 0,05*
ADG (g/con) 114,29 £ 12,01 150,00 £ 6,65 162,86 + 8,95 168,57 £ 6,65
Giai doan 14 ngay tudi - Cai stia (X£SD)
Chi tiéu NT-1 NT-2 NT-3 NT-4
TTBQ (kg/con) 1,57 +0,10¢ 2,21 +0,06° 2,02 £0,08¢° 2,32 £ 0,06*
ADG (g/con) 142,73 + 14,89 200,91 + 9,07 183,64 + 11,15 210,91 + 8,65

Ghi chii: Cdc chii trong ciing mot hang khdc nhau la khdc biét c6 y nghia thong ké (P < 0,05). TTBQ: Tang

trong binh quan; ADG: Tang trong hang ngay.

Tang trong (kg)
2.5

2.32

2.21
2.02

1.57

Nghiém

NT-1 NT-2 NT-3

Giai doan 7-13 ngay tudi

NT-4

NT-1  NT-2  NT-3  nT4 | thUC

Giai doan 14 ngay tudi - Cai sira

Hinh 1. Anh hudng ctia ché phdm 1én ting trong.
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Qua Bang 2 va Hinh 1 cho thdy anh hudng
ctia cdc ché phdm lén ting trong binh quéan cta
heo con qua hai giai doan. Két qua & giai doan
mot cta thi nghiém (giai doan 7 ngay tudi dén
13 ngay tudi) cho thdy tang trong c6 su khac biét
gitia16 doi chiing véi cac 16 c6 bd sung ché phdm.
Qua nghién ctiu thi viéc b6 sung ché phdm chiia
khang thé IgY (1,14 kg) va két hgp bd sung ca
khang thé véi probiotic (1,18 kg) cho két qua
tang trong khac biét rat ro rét (P < 0,05) véi 16
chi b3 sung probitioc hodc khong b6 sung ché
phdm. Trong nghién ctu dugc cong bs ctia Le
& Truong (2014) va Liu & ctv. (2024) cho thay
viéc b6 sung probotic (Bacillus subtilis) két hop
bd sung khang thé E. coli qua dudng udng cho
heo me giai doan mang thai va nuéi con cho thay
da cai thién dang ké vé trong lugng heo con so
sinh dén cai stia, ting kha nang mién dich va
giam ro rét tinh trang tiéu chay & heo con. Diéu
nay cho thdy khi bé sung probiotic véi khang
thé da giap ting kha nang mién dich, cai thién
hé vi sinh vat duong rudt cua heo con nén giam
dugc tinh trang tiéu chady, taing kha ning tiéu
héa va hdp thu dudng chit nén cai thién dugc
tinh trang tdng trong ro rét. Két qua nghién ctiu
ctia Karamzadeh-Dehaghani & ctv. (2021) trén
bé con so sinh ciing cho két qua & 16 b6 sung
probiotic v6i khang thé IgY da giup tang kha
nang mién dich, giam t6i da tinh trang tiéu chay.

Ciing qua Bang 2 va Hinh 1 cho th4y tang
trong binh quéan ctia heo con theo me giai doan tu
14 ngay tudi dén cai siia cling gan nhu giai doan
dau. O giai doan nay ting trong binh quan ctia
16 két hgp gitia probiotic véi khang thé IgY (2,32
kg) van cho ting trong cao nhét va khac biét c6 y
nghia véi cac 16 con lai (P < 0,05). Trong khi d6, 16
chi b6 sung khang thé IgY ¢ tang trong (2,02 kg)
thép hon 16 b6 sung probiotic (2,21 kg) va khac
biét nay c6 y nghia vé thong ké (P < 0,05). Viéc st
dung probiotic gitp cai thién hé vi sinh vat dudng
rudt, stic khde ctia biéu moé rudt va kha ning mién
dich ctia dudng rudt gidp tiéu hoa, hap thu dudng
chéat va phong bénh tiéu chay hiéu qua ti do sé
giup cai thién tang trong (Su & ctv., 2022). Trong
khi d¢, viéc st dung khang thé IgY cting da dugc
cong bd trong phong cac bénh duong tiéu hoa
trén heo mang lai hiéu qua rét tich cuc, gitp cai
thién ndng sudt va tang trong cho heo (Li & ctv,,
2015). Tuy nhién, tang trong & giai doan sau 14
ngay tudi ciia NT-3 thip c6 thé do hiéu qua bao ho
cua khang thé da giam nhung heo & NT-4 van cho
tang trong cao nhat nho hiéu qua cta probiotic.
Diéu nay ciing thay r6 6 NT-2, ting trong cao
khéc biét v6i NT-3 (P < 0,05). Trong mdt nghién
ctiu ctia Ghorbi & ctv. (2023) thuyc hién trén bé
theo me cho thdy viéc két hgp bd sung probiotic
v6i khang thé IgY da dem lai hiéu qua phong bénh
tiéu chay trén bé tu do giup nang cao stic khang
bénh va tang trong vugt bat.

3.1.2. Anh huéng ctia ché phim 1én tiéu tén thiic in

Bang 3. Anh hudng ctia ché phdm lén thiic in tiéu thu

Giai doan 7 ngay tudi - 13 ngay tudi (x+SD)

Chi tiéu NT-1 NT-2 NT-3 NT-4

TA TTBQ (g/con) 1,96 £ 0,012¢ 1,99 £ 0,008 2,12+ 0,009° 2,20 + 0,006
Giai doan 14 ngay tudi — Cai stia (X +SD)

Chi tiéu NT-1 NT-2 NT-3 NT-4

TA TTBQ (g/con) 3,33 £0,008¢ 3,56+ 0,005  3,52+0,005° 3,69+ 0,004

Ghi chii: Cdc chit trong cung mot cit khdc nhau la khdc biét ¢6 y nghia théng ké (P < 0,05); TA TTBQ: Thiic

dn tiéu thy binh quan.
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S6 liéu ti Bang 3 cho thdy viéc b6 sung ché
phdm da cai thién ro rét lugng thiic dn an vao
6 heo con giai doan theo me. Hiéu qua ro rét
nhit la 16 b sung ca ché phdm chua probiotic
v6i khang thé IgY (2,20 g 6 giai doan d4u va 3,69
g & giai doan sau) cao khac biét cd y nghia thong
ké so v6i 16 chi bs sung ché phdm chiia probiotic
(1,99 6 giai doan d4u va 3,56 g & giai doan sau)
hodc khang thé IgY (2,12 & giai doan dau va 3,52
g & giai doan sau) vé6i P < 0,05. Két qua nay mot

14n ntta khing dinh viéc b6 sung ché phdm chia
probiotic hodc khang thé IgY hodc ca probiotic
v6i khang thé IgY da giap cho dudng rudt heo
con khoe manh, 6n dinh hé vi sinh vat ¢6 lgi gitp
cho viéc tiéu hoa va hip thu thic dn hiéu qua
hon so v6i 16 khong bé sung (Li & ctv., 2015; Su
& ctv.,, 2022; Liu & ctv., 2024).

3.1.3. Anh huéng ctia ché phim lén hé sé
chuyén hoéa thiic an (FCR)

Bang 4. Anh hudng ctia ché phdm 1én hé s6 chuyén héa thiic in

Giai doan 7 ngay tu6i - 13 ngay tudi (x+SD)

Chi tiéu NT-1 NT-2 NT-3 NT-4
FCR 0,26 + 0,03* 0,20 £ 0,01° 0,20 £ 0,01° 0,20 £ 0,01°
Giai doan 14 ngay tudi — Cai stia (x+SD)
Chi tiéu NT-1 NT-2 NT-3 NT-4
FCR 0,36 + 0,02° 0,27b £ 0,01¢ 0,29 £0,01° 0,27 £0,01¢
Ghi chii: Cdc chit trong ciing mot cot khdc nhau la khéc biét ¢6 y nghia thong ké (P < 0,05); FCR: Hé s6 chuyén
héa thiic dn.
FCR
04 0.36
0.35
0.29
0.3 0.26 0.27 0.2
0.25 '
0.2
0.15
0.1
0.05 n
0 Nghi¢m

NT-1 NT-2 NT-3 NT-4 | NT-1 NT-2 NT-3 Nr-4 | thue

Giai doan 7-13 ngay tubi Giai doan 14 ngay tudi - Cai sira

Hinh 2. Anh hudng ctia ché ph&m 1én hé s6 chuyén héa thic an.
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Anh huéng ctia ché phdm 1én hé s6 chuyén
hoéa thic an ctia heo con theo me dugc thé hién
ro qua Bang 4 va Hinh 2. Két qua cho thdy & giai
doan 7 - 13 ngay tuéi thi lugng thiic dn heo con
an chua nhiéu, ngu6n dinh duéng chinh ctia heo
con tu stia me nhung su anh hudng ciing kha r6
gitia nhom c6 bd sung ché phdm va nhom daéi
chiing (P < 0,05). Chuyén sang giai doan sau
14 ngay tudi, su anh hudng cta ché phdm lén
su chuyén hoa thuc dn cta heo con khé ro. Cu
thé, hé s6 chuyén hoa thic dn (0,36) cia nghiém
thtic d6i ching (NT-1) cao hon va khac biét co
y nghia thong ké véi ba 16 c6 b sung ché phdm
(P < 0,05). B6i v6i nhéom b6 sung ché phim,
nghiém thitic b6 sung probiotic va nghiém thiic

viia b6 sung probiotic viia b6 sung khang thé IgY
c6 hé s6 chuyén hda thic an (0,27) thdp hon so
v6i nghiém thtic b6 sung khang thé IgY (0,29)
6 P < 0,05. Két qua nay ciing phu hgp véi nhan
dinh cta Su & ctv. (2022) va Saha & ctv. (2024)
vé vai tro cua probiotic trong su cin bang hé vi
sinh vat duong rudt, stic khoe cua dudng rudt va
giam tinh trang tiéu chay tu do sé ting hiéu qua
st dung thtic dn ctia heo. Mot s6 nghién ctiu trén
bé con giai doan theo me cling cho thdy viéc b
sung probiotic v6i khang thé IgY sé tang duogc
hiéu qua phong tiéu chay, ting hiéu qua trong
tiéu hoa va hdp thu chét dinh dudng cua thiic dn
(Karamzadeh-Dehaghani & ctv., 2020; Ghorbi &
ctv,, 2023).

3.2. Anh huéng ciia ché phim dén ty 1¢ tiéu chay trén heo con

Bang 5. Anh hudng ctia ché phdm dén ty 1é tiéu chay

Giai doan 1- 13 ngay tudi

Chi tiéu NT-1 NT-2 NT-3 NT-4
Ty 1€ tiéu chay (%) 6,39* 2,28° 1,72° 0,84¢
Giai doan 14 ngay tudi - Cai siia
Chi tiéu NT-1 NT-2 NT-3 NT-4
Ty 1¢ tiéu chay (%) 8,60 2,26¢ 3,530 0,61¢
Ghi chii: Cdc chit trong ciing mot hang khdc nhau la khdc biét ¢6 y nghia thong ké (P < 0,05).
Ty 1€ (%)
10

9

8

7 6.39

6

5

4 3.53

3 2.28 2.26

- 1.72

2

1 0.84 0.61

0 7 N gh}gm

NT-1 NT-2 NT-3 NT-4 NT-1 NT-2 NT-3 NT-4 |thuc
Giai doan 1-13 ngay tudi Giai doan 14 ngay tudi - Cai sira

Hinh 3. Anh hudng ctia ché phi&m dén ty 1¢ tiéu chay.
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Két qua anh hudng ctia ché phdm dén ty 1¢
tiéu chay & heo con dugc thé hién qua Bang 5 va
Hinh 3. S6 liéu trén cho thay ty 1é tiéu chay & 16
doi chiing (NT-1: 6,39%) cao nhat & giai doan 1-
13 ngay tudi va khac biét rat cé y nghia vé thong
ké (P < 0,05). Trong khi d6, nghiém thtc dugc bd
sung probiotic v6i khang thé IgY co ty 1é tiéu chay
rat thap (0,84%) va khac biét c6 y nghia vé€ thong
keé so v6i cac nghiém thiic con lai (P < 0,05). Con
nghiém thic chi dugc b6 sung probiotic (2,28%)
hodc chi b6 sung khang thé IgY (1,72%) thi ty
1é tiéu chay ctia hai nghiém thtic nay khac nhau
khong dang ké (P < 0,05).

Két qua nghién ctiu 6 giai doan tii ngay tudi thi
14 dén cai stia cho thdy tinh trang tiéu chay & cac
16 ¢6 xdy ra, dac biét & nghiém thiic déi ching (ty
1¢ tiéu chay 6 NT-1 1én dén 8,60%) va rat khac biét
cac 10 thi nghiém c6 bd sung ché phiam (P < 0,05).
Ciing theo xu hudng 6 giai doan trudc 14 ngay tudi
16 dugc bs sung probiotic véi khang thé IgY van co
ty 1é tiéu chay (0,61%) thap nhat va khac biét c6 y
nghia so véi cac 16 con lai (P < 0,05). Diéu thu vi
xay ra & 16 bd sung probiotic (2,26%) c6 ty 1¢ tiéu
chdy thap hon 16 b6 sung khang thé IgY (3,53%)
trong khi d6 & giai doan trudc 14 ngay tudi thi
ngugc lai va su khac biét nay lai c6 y nghia vé thong
ké (giai doan trudc 14 ngay tudi thi khong c6 su
khac biét gitia hai nghiém thtc nay).

Viéc b6 sung ché phdm Bacilac (probiotic)
gitip can bang hé vi sinh vat duong rudt, ting
kha ning mién dich dudng rudt giup chdng lai
cac tac nhan gay bénh duong ruot, cai thién tiéu
héa va hép thu. Chinh diéu nay giap cai thién
dugc nidng suat va giam tinh trang tiéu chay trén
heo con. Nghién ctiu ctia Lu & ctv. (2018), Su &
ctv. (2022) va Liu & ctv. (2024) cho thdy r6 hiéu
qua khi bs sung probiotic va tuong tu nhu khao
sat ctia chung téi. Trong khi d6, viéc bs sung ché
phdm IgOne-S (chia 9 loai khang thé chéng lai

cdc tdc nhan vi khudn va virus gay bénh trén
dudng tiéu hoa ctia heo, con chia thudc chéng
cau trung), da giup heo con chéng dugc cac
bénh giy ra trén dudng tiéu hoéa dan dén tiéu
héa va hdp thu thic an hiéu qua nén c6 nang
sudt cao va ty 1é tiéu chay thap. Két qua tuong
tu da dugc ching minh trong nghién ctiu ctia Li
& ctv. (2015). Nhiing nghién ctiu phéi hgp gitia
probiotic v6i khang thé IgY rat thanh cong trén
bé con trong viéc giam t6i da ty 1é tiéu chay, tang
ty 1é song sot va ty 1¢é dong déu (Karamzadeh-
Dehaghani & ctv., 2021; Ghorbi & ctv., 2023).

4. Két Luan

Két qua nghién cttu cho thdy ché phdm chia
probiotic hodc khang thé IgY da cai thién dugc
tang trong, gidm hé s6 chuyén hda thiic an va
nhat 1a giam ty 1é tiéu chay trén heo con giai
doan theo me khac biét so v6i nghiém thtc
déi chung. Viéc két hgp bé sung probiotic véi
khang thé IgY da gitp cai thién nang sudt va
giam thdp tinh trang tiéu chay trén heo con giai
doan theo me.
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ABSTRACT

The study was conducted to investigate the circulation of the
lumpy skin disease virus and evaluate the protective status after
vaccination in 3 districts including Moc Hoa, Duc Hue, and Duc
Hoa, Long An province from June 2023 to October 2024. The cattle
and lumpy skin disease outbreaks were surveyed in 90 households
in 3 districts using the questionnaire. The total of 27 nasal-pooled
samples were tested by the real-time PCR to determine the
circulation of the lumpy skin disease virus. Serum samples were
examined to evaluate the protection of Lumpy skin disease after
vaccination using the ELISA method, and the virus neutralization
test. The results showed that cattle farming had been increasingly
invested in breeds, feed, barns, and farmers” knowledge. According
to the questionnaire results, the rate of Lumpy skin disease was
14.18% with the disease commonly happened in the group of
beef under one year old. The monitoring results of the circulation
showed that all nasal pooled samples were negative by the real-
time PCR method. The protection after vaccination reached over
50% (using the ELISA method), while neutralizing antibodies only
reached about 40%.
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1. it Vin Dé

Bénh viém da ndi cuc (VDNC) & bo gy ra

TOM TAT

bé tai dugc thuc hién nhdm khao sat sy luu hanh vi rat gay bénh
viém da néi cuc (VDNC) va dénh gia tinh trang bao h¢ sau tiém
phong vaccine VDNC tai 3 huyén Mdc Hod, Buc Hug, va Dtc
Hoa, tinh Long An tli 6/2023 dén 10/2024. Trong dd, tinh hinh
chan nudi va dich bénh VDNC dugc khéo sat tai 90 ho tai 3 huyén
bang phiéu diéu tra khao sat. Hai muoi bay mau gop dich mai
bo dugc xét nghiém bang phuong phdap real-time PCR xac dinh
st luu hanh vi rut VDNC, mau huyét thanh xét nghiém béing
phuong phap ELISA va trung hoa vi rat (VNT) nhdm danh gia
hiéu gia bao ho sau tiém phong VDNC. Két qua cho thay tinh
hinh chan nu6i ngay cang cé dau tu ca vé giong, thiic an, chuong
trai va kién thtic ngudi chan nudi. Tilé bo bénh VDNC 1a 14,18%
dua trén két qua diéu tra bang phiéu hoi. Lia tudi mac bénh pho
bién & nhém bo dudi mdt ndm tudi. Két qua gidm sat luu hanh
cho thdy tat ca cac mau gop déu am tinh véi phuong phap real-
time PCR. Hiéu qua bao h¢ sau tiém phong dat trén 50% (st dung
phuong phap ELISA), trong khi nhom bo ¢ khang thé trung hoa
chi dat khoang 40%.

khi dich bénh xay ra tinh trang cdm buon ban
bo gitlia cac nudc dan dén gay thiét hai kinh té va
giam s6 lugng bo nudi nghiém trong (Alkhamis

béi vi rut thudc giong Capripoxvirus. Bénh gay
thiét hai kinh t€ nghiém trong trén bo do giam
san lugng stia, gidm kha nang sinh san, sy thai,
vo sinh (Farah, 2018), giy tén thuong da va
giam tdng trong (Mulatu & Feyisa, 2018). Ty 1¢
mac bénh cao nhung ty 1é ti vong thudng thip
(Farah, 2018), tuy nhién moét s6 truong hgp bo
c6 thé mic bénh nghiém trong va ty 1é ti vong
cao, dac biét 1a trén bé (Mulatu & Feyisa, 2018).
Ton thuong vinh vién trén da bo bénh nén anh
hudng 16n dén nganh cong nghiép da. Hon niia,

& Vander, 2016; Farah, 2018).

Bénh VDNC xuét hién tai Viét Nam va giy
hau qué nghiém trong tu thang 10 nam 2020.
Tinh t6i thang 3 ndm 2023, tong s6 bo mac bénh
14 210.154 con, s6 bo phai tiéu huy 1a 29.676 con.
Tu thang 7 nam 2021 bénh dugc phat hién tai
huyén Dtic Hué va lay lan cac huyén khéc trong
tinh Long An (MARD, 2021). Viéc diéu tri bénh
VDNC bing khéng sinh chi nham ngén ngtia cdc
bién chiing do vi khudn nhiém triing tht phat
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va giam triéu ching (Abutarbush & ctv., 2015).
Cac thtt nghiém dugc thuc hién béi Salib & ctv.
(2011), nham ngan ngtia cac bién chiing VDNC
va giam ty 1é chét khi sti dung két hgp khang
sinh, khang viém, va cac liéu phap ho trg chong
nhiém tring. Viéc tiém phong gitp gidm thiét
hai kinh t€ do bénh VDNC giam xu6ng 31% trén
mobi con bo Holstein Friesian hodc cic dan lai
(Gari & ctv., 2010). Tuy nhién, viéc diéu tri bénh
VDNC (cac bién chiing ctia nd) rat tén kém ciing
nhu khong dam bao phuc hoi hoan toan, vi vay
tiém phong va kiém soat dich bénh VDNC &
cac vung luu hanh bénh la bién phap cdp thiét
(Mulatu & Feyisa, 2018).

Theo B6 Nong Nghiép va Phat trién Nong
Thon, viéc kiém soat bénh VDNC chu yéu bang
cac bién phap chdng dich va tiém vaccine phong
bénh (MARD, 2021). Viéc tiém vaccine phong
bénh VDNC da dugc tinh Long An da trién khai,
trong ndm 2022 thyc hién 91.571 liéu, nam 2023
la 93.176 liéu. Dén nay, bénh co ban dugc khong
ché, nhung bénh van xay ra do bo khoe c6 thé
tiép xuc v6i nguon bénh két hgp viéc tiém phong
chua triét d€ cho dan bo. Do vay, d€ gop phéan
cho cong tac kiém soat bénh VDNC phai dya
vao tiém chiing vaccine, két hgp véi giam sat su
luu hanh ctia vi rut gy bénh VDNC 1a bién phap
cép thiét.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tii thang 6 ndm
2023 dén thang 10 nam 2024 tai cac hd chan nudi
bo cua huyén Moc Hoa, Ptic Hué va Ptic Hoa
thu¢c tinh Long An. Cac xét nghiém dugc thuc
hién tai Trung tdim Chén doan Xét nghiém bénh
dong vat thudc Chi cuc Tha y vung 6, Thanh pho
Ho6 Chi Minh.

2.2. N9gi dung nghién ctu

Noi dung nghién ctiu bao gom: (1) Diéu tra
tinh hinh chan nuoi va tinh trang bénh VDNC
tai cac huyén Mdc Hod, blic Hu¢ va Diic Hoa,
tinh Long An; (2) Khao sat sy luu hanh vi rut
VDNC va danh gia tinh trang bao h¢ sau tiém
phong vaccine VDNC tai 3 huyén.

2.3. Phuong phap thuc hién

2.3.1. Diéu tra tinh hinh chin nuéi va tinh
trang bénh VDNC tai cac huyén Mdc Hoa,
buc Hué va bic Hoa, tinh Long An

Khao sat tinh hinh chdn nu6i trong tai cac
ho chén nuéi trén dia ban hai huyén bién gidi
gom Moc Hoa va btic Hug, va huyén néi dia la
bic Hoa bing phiéu diéu tra. Tinh trang dich
bénh VDNC ndm 2023 dya vao phiéu diéu tra
diéu tra hoi ctu tai cdc hd chdn nuéi thudc dia
ban 3 huyén khao sat. Viéc chon ho diéu tra dugc
thuc hién ngau nhién dua trén danh sach théng
ké dan & 3 huyén néu trén, stii dung quay s6 ngau
nhién bang App Randomiser dya theo danh sach
thong ké vé dan bo nuoi tai 3 huyén khao sat.
Viéc diéu tra bang cach phong vén truc tiép 90
ho chan nu6i bo trén 3 huyén khao sat (chon 3
xa/huyén; 10 ho/xa). Cac thong tin thu thap vé
tinh hinh chan nuéi gom cac thong tin vé chu
nuoi, giong bo nudi, vé sinh, chuodng trai, thic
an, nudc udng,... va cac thong tin vé tinh hinh
bénh VDNC nhu triéu chiing khi bo mac bénh,
ltta tudi mac bénh,... dugc danh dau vao trong
phiéu diéu tra.

2.3.2. Khao sat sy luu hanh va danh gia tinh
trang bao h¢ sau tiém phong vaccin VDNC
tai 3 huyén Moc Hoa, Dic Hué va Buc Hoa,
tinh Long An

2.3.2.1. Khdo sat sy lvu hanh vi rat VDNC

Phuong phap lay mau dich miii trén bo:
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Chon mau: chon dan ldy mau dich hau hong
ngdu nhién (st dung App Randomiser nhdm
loai trii yéu t6 chti quan trong chon mau) cho 03
huyén Mdc Hod, Puc Hué va Dtic Hoa. Chon 03
xa/01 huyén, chon 03 ho/x3, tong s6 mau 27 mau.

Phuong phap 14y mau dich mai: Chudn bi
dung cu va c6 dinh bo. Cam ¢t bo & vi tri ding
yén, ddu nging cao ngang tdm ldy. Tam bong
ldy mau dich ngody mii bo 1a loai tim bong tiét
triing, mém dé dam bao khi 14y khong giy t6n
thuong niém mac mai. V¢ sinh viing mii ngoai
trudc khi ldy. Pua tim bong nhe nhang qua khe
sang khi dén xoang mi (cach mat khoang 1 - 2
cm nhu Hinh 1). Khi bo ¢6 phan ting hat hoi 1a
dén khu vuc can lay dich, xoay nhe tam bong vai
vong roi nhe nhang rut ra. Néu dau tam bong hoi
héng la mau c6 chét lugng tot, nén ngody ca 2 16
mili. Pua tim bong vao 6ng moi trudng bao quan
thich hgp vatron déu. Cho tim boéng vao 6ng moi
truong bé hodc cat ngin que tim bong. Khong
bé tim bong bén ngoai lam ving ban dich gay
nguy hiém va 6 nhiém mdi trudng. Ghi ky hiéu
mau, ghi chép bién ban ldy mau. Mau dich mai
dugc cho vao 6ng nghiém c6 chtia mdi truong

Bang 1. Trinh ty doan mai va do phat hién CaPV

chuyén biét, giti & 4°C - 8°C va chuyén vé phong
thi nghiém sau 4 - 8 gi¢ ldy mau (DAH, 2021).

b

Hinh 1. Ky thuat ldy mau dich ngodi mai trén
bo (DAH, 2021).

Phuong phap xét nghiém:

Ky thuat Real-time PCR dugc st dung dé
phat hién sy hién dién cua vi rat VDNC. Phan tu
DNA vi rat dugc tach chiét bang kit MagMAX™
CORE Nucleic Acid Purification Kit (Catalogue
Number: A32702; Quy trinh thuc hién theo
huéng dan ctia nha san xudt). Ky thuat Real-
time PCR stt dung MasterMix theo Invitrogen™
Platinum® Quantitative PCR SuperMix - UDG
(Cat.No: 11730-017-Invitrogen™). Trinh tu
primer st dung dugc trinh bay & Bang 1 va
Béang 2.

Stt Tén

Trinh tu

1 Moi xudi CaPV-074F
2 Modingugc CaPV-074R
3 Doan do CaPV-074P

5- AAAACGGTATATGGAATAGAGTTGGAA -3
5- AAATGAAACCAATGGATGGGATA -3’
5- FAM-TGGCTCATAGATTTCCT-BHQ1-3’

Nguén: Bowden & ctv. (2008).

Bang 2. Trinh ty doan mdi va do phan biét viém da ndi cuc va dau dé, dau ctiu

Stt Tén Trinh ty
1  CpRtForward 5-GATAGTATCGCTAAACAATGG-3
2 CpRtReverse 5-ATCCAAACCACCATACTAAG-3’
3 Cp-LNA-BHQ 5-ACCTAGCTGTAGTTCACCCAGTAAA-BHQ3-3
4 Cp-Cy5 5-Cy5-TCAATTTCAATAAGGACAAAACGATATGGA- Phosphate-3’

Nguon: Pestana & ctv. (2010); Lock nucleic acid: cdc ki ty in dam.
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Doc két qua:

- Phan ting Real-time PCR c¢¢ gia tri khi: Mau
dai chiing duong phai cho két qua duong tinh
va mau doi ching 4m phai cho két qua 4m tinh.

- Mau duong tinh khi gia trj Ct < 40
- Mau 4m tinh khi khong c6 gia tri Ct > 45

- Mau nghi ngo khi gia tri 40 < Ct < 45.
Nhiing mau nghi ngd nay, can dugc thuc hién
lai xét nghiém hodc st dung phuong phap xét
nghiém khac dé khang dinh két qua.

2.3.2.2. Panh gia tinh trang bao h¢ sau tiém
phong vaccine VDNC

Bo dugc tiém phong vaccine Lumpyvac
(Vetal Animal Health Product S.A) sau it nhat 21
ngay va dugc ldy mau ngau nhién tii cac bo cta
cac ho nudi trong 3 huyén khao sit (dung App
Randomiser d€ chon mau ldy mau xét nghiém).
Mau huyét thanh dugc thu thap va xét nghiém
bing phan tng ELISA va VNT tai Trung tdm
chin doan Bénh dong vat (VDR-6, 2021). Ghi
nhan s6 liéu vé ti I¢ bao ho sau tiém phong bénh
VDNC ndm 2023 (Phong ky thuat, Chi cuc Chan
nuoi, Tha y va Thay san Long An).

Phuong phap ldy mau huyét thanh:

Xac dinh vi tri 14y méu bang cach dung tay
khong thuén chin vao vi tri tinh mach ¢ bo
(Hinh 2). Mach néi rd nhu sgi day thiing chay tu
xuong ham dudi xudéng c6 va di vao 16ng nguc.
Lay 3 - 5 mL mau & tinh mach ¢ ctia bo bing
Ong tiém loai 10 mL v6 trung c6 gin kim 18G.
Sau d6 dong nap kim, kéo pit tong ra dé c6 khong
khi trong 6ng tiém, nghiéng 6ng tiém 45° va dé
yén Ong tiém trong khoang 30 phut d€ mau dong
lai, r6i d€ 6ng tiém vao thung bao quan lanh &
2°C - 8°C va chuyén vé phong thi nghiém trong
vong 24 gid. Luu y mdi 6ng tiém sau khi ldy mau
déu phai ghi ky hiéu riéng d€ theo do6i. Mau sau
khi dua vé phong thi nghiém phai dugc ly trich
huyét thanh. Néu mau dugc xét nghiém trong
vong 5 ngay thi bao quan huyét thanh & nhiét do

tt 2°C - 8°C coOn néu d€ lau hon thi bao quan &
nhiét d6 -20°C dén -70°C va tranh ra dong nhiéu
lan (DAH, 2021).

Hinh 2. Vi tri ldy mau mdu tu tinh mach ¢6 (DAH, 2021).
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Phuong phap xét nghiém ELISA

Phuong phap ELISA dugc thuc hién theo
hudng dan ctia nha san xudt (B kit: ID Screen®
Capripox Double Antigen Multi-species, version:
0117GB; Catalogue Number: CPVDA-5P) dugc
ap dung tai phong thi nghiém ctia Trung tam
Chian doan Xét nghiém Bénh dong vat, Chi Cuc
Tha Y Vung VI

Panh gia két qua: Két qua dugc chap nhan khi
gia tri OD trung binh mau déi chting duong 16n
hon 0,35 (OD,,. > 0,35). Trong khi do, ti 1¢ gid tri
OD trung binh gitia mau déi chiing duong va mau
déi chiing &m phai 16n hon 3 (OD, /OD, . > 3).

Phén tich két qua

- OD trung binh mau d6i ching duong (PC):

ODPC = (ODgiéngAl + ODgiéng Bl)/z'
- OD trung binh mau d6i ching am (NC):
ODNC = (ODgiéng Cl + ODgiéng Dl)/2'

- OD trung binh mau xét nghiém (S/P): S/P =
(OD,, - OD,)/(OD,_- OD,) x 100.

Giai thich két qua
- Néu ti 1é S/P nho hon 30% la mau khong cé

khang thé vi rut Capripox gay bénh dau dé, dau
cliu va bénh viém da néi cuc trén bo.

- Néu ti ¢ S/P 16n hon hodc bang 30% 1a mau
c6 khang thé vi rat Capripox gay bénh dau dé,
dau ctiu va bénh viém da néi cuc trén bo.

Phuong phap xét nghiém VNT
- Chudn bi mau huyét thanh da bat hoat bang
nhiét & 56°C/30 phut.

- Pha loang vi rat VDNC 50 TCIDso/50 pL
(1.000 TCID, /mL). Thém 50 pL vi rat da pha
loang vao cac giéng huyét thanh, u 37°C/l gio
/5% CO,.

- C6 dinh vi rut: dung dich ¢6 dinh (para-
formaldchyde 4% trong PBS) trong 10 phut.

- Nhuom té bao: Khang thé so cdp dugc pha
loang 1:500 trong dung dich “Blocking buffer”
(1% skim milk trong PBS), thém 50 pL (khang thé
tht cdp) Anti-bovine IgG-pcroxidasc conjugate
da pha loang 1:5000 trong dung dich “blocking
buffer”, u 37°C/1 gio.

- Doc két qua: Poc mau va kiém tra viéc
nhuom & cac do pha loang huyét thanh thap nhat
bang kinh hién vi soi ngugc.

+ Mau do dam: c6 hién dién vi-rut, nghia la
khong c6 khang thé trong huyét thanh (4m tinh)

+ Khong mau: ¢6 vi rat bi trung hoa, nghia
la c6 khang thé trong huyét thanh (duong tinh)

+ Dai chiing duong chénh léch nhau 1 d¢ pha
loang sau moi phan ting.

+ Déi chiing am ¢6 ndéng do khang thé < 50

+ Hiéu gid chuin d¢ lai vi rut (50TCID,,)
phai nam trong khoang log 10 (1,5 - 2,5).

- Mau huyét thanh dugc xem la duong tinh
néu néng d6 khang thé 16n hon hodc bing 50.
Mau c¢6 mau khong rd dugc cho la duong tinh
trong trudng hop xét nghiém lap lai dugc xac
dinh la duong tinh.

2.4. Xu ly thong ké

S6 liéu dugc xt ly bang phan mém Microsoft
Excel va Minitab 17. S6 liéu dugc so sanh bang
trac nghiém x* va Spearman.

3. Két Qua va Thao Luéin

3.1. Tinh hinh chan nuéi bo khao sat tai
huyén Moc Hoa, Dic Hué va DPiic Hoa,
tinh Long An
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Dic diém ho chin nudi

Bang 3. Mot s6 dic diém chan nuoi tai cac ho khao sat

Chi tiéu S6 ho khao sat (n =90 ho) Ty 1é (%)

Do tudi ctia ngudi nudi

Duéi 30 tuoi 2 2,22

30 - 60 tudi 70 77,78

Trén 60 tudi 18 20,00
Nguon thu nhap chu yéu

Chan nuéi 19 22,22

Trong trot 21 23,33

Lam thué 3 3,33

Mua ban bo 2,22

T 2 ngudn tré 1én 44 48,89
Trinh d6 hoc vin

Dudi cap 2 34 37,78

Tlcap2-cap3 54 60,00

Trén cép 3 2 2,22
Mua con gidng

Biét r6 nguon goc 79 87,78

Khong biét nguon goc 11 12,22
Phuong thtic chan nuoéi

Két hgp nhot va tha 37 41,11

Nudi nhot 53 58,89
Phuong thtic phoi giong

Nhan tao 77 85,56

Truc tiép 4,44

Ca hai 9 10,00

Két qua khao sat tii Bang 3 cho thay 30 dén
60 tudi la do tudi phd bién ctia nhiing ngudi nuodi
bo trén dia ban khéo sat (chiém 77,78%) va thap
nhét [a nhom c6 d6 tudi dudi 30 (2,22%). Nguon
thu nhap chinh ctia cac h¢ chan nudi bo thudng
két hop tu hai ngudn tré 1én cho thay nghé chin
nuoi bo tai dia phuong chua thé tré thanh nghé
gitip nguoi dan thoat ngheo. V€ trinh d hoc van
cho thay da phan ba con chin nuo6i ¢6 trinh do tu
cdp 2 trd lén chiém ty 1é khoang 62%. Khi chon
mua con giong vé nudi, ba con chdn nudi ciing

rit quan tim nguon goc ctia vat nudi nén co trén

87,78% ngudi dan biét r6 ngudn géc ctia bo mua
vé nuoi. Phuong thtic chan nudi & cac huyén
khdo sat cha yéu la nudi nhét. Diéu nay co thé
do dién tich dat danh cho dong co nuoi bo ngay
cang bi thu hep nén c6 trén 58,89% ngudsi dan
nudi bo theo phuong thiic nhét hoan toan. Ciing
tu Bang 3 cho thay khi nu6i bo sinh san, nguoi
chdn nudi chon phuong thtic gieo tinh nhén tao
chiém ty 1é cao (85,56%). Diéu nay c6 thé thiy
ngudi chdn nuoi biét quan tam dén chat lugng
gidng, thudng xuyén cai thién nang cao thé voc
cho dan bo.

Tap chi Nong nghiép va Phdt trién 24(2)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh 41
Dic diém chian nuéi dan bo tai dia ban
Bang 4. Céc giong bo nudi tai dia phuong

Giong bo Huyén Dtic Hoa Huyén Duc Hué Huyén M¢c Hoa

S6 lugng (con) Ty 1é (%) SO lugng (con) Ty 1é (%) S6 lugng (con) Ty 1é (%)

Lai Sind 89 28,80¢ 168 63,16° 228 91,20

HF 151 48,87° 14 5,26° 0 0,00¢

Bo ta vang 0 0 40 15,042 7 2,800 < 0,001

Khac 69 22,33 44 16,54° 15 6,00¢

Tong 309 100 266 100 250 100

Ghi chii: Cdc chit abe trong ciing mot hang khdc nhau la khdc biét cé y nghia é P < 0,05.

Cac giong dugc chdn nudi tai cac ho khao sat
trong Bang 4 cho thiy bo lai Sind chiém uu thé,
trong d6 huyén Mdc Héa c6 ty 1é nuoi bo lai Sind
cao nhét va I6n hon hai huyén con lai (P < 0,05).
Nhom bo HF chiém ty 1é ciing kha cao nhung

Bang 5. Vi tri dia ly chuéng/h¢ chan nuoéi bo

tap trung cht yéu ¢ huyén Dtic Hoa. Hién nay bo
ta vang dugc nuoi véi ty 1€ kha thdp chi con mot
s0 it & cac huyén Moc Hoa va Btic Hué. Diéu nay
cho thdy cong tac giong trén bo thit da va dang
dugc quan tdm nhat 1a viéc lai tao nhdm nang
cao thé voc va chat lugng thit cho bo ta vang.

Chi tiéu S ho nuoi bo (n =90 ho) Ty 1é (%)
Khoang cach tii dudng 16n

Duéi 500 m 23 25,56

T 0,5 dén 1 km 13 14,44

Trén 1 km 54 60,00
Khoang cach tti chg ban bo séng

Dudéi 500 m 2 2,22

Tl 0,5 dén 1 km 7 7,78

Trén 1 km 81 90,00
Khoéng cach tu dia diém giét mé

Duéi 500 m 8 8,89

T 0,5 dén 1 km 5 5,56

Trén 1 km 77 85,56
Khoang cach tti ao, ho

Dudéi 500 m 48 53,33

Tl 0,5 dén 1 km 11 12,22

Trén 1 km 31 34,44
Khoang cach tii chuong, trai khac

Duéi 500 m 44 48,89

T 0,5 dén 1 km 21 23,33

Trén 1 km 25 27,78
Khodng céch tti bai chan tha chung

Dudéi 500 m 24 26,67

Tl 0,5 dén 1 km 17 18,89

Trén 1 km 49 54,44
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Vi tri x4y dung chuéng nudi bo 6 cac hg chin
nuoi thé hién & Bang 5. Két qua cho thiy ngudi
dan lam chudng chan nudi bo chu yéu dua vao
diéu kién san co, tdn dung dién tich c6 sin cta
gia dinh dé€lam chudng nuéi bo chi khong co su
quy hoach cu thé hay cin ct trén cic quy dinh
trong chan nudi. Chinh vi vay khoang cach xac
dinh dugc khi diéu tra rat bién dong. Tuy nhién,

chudng trai nudi bo ctia cdc hd dan van cach xa
v6i nhiing khu vuc nguy co cao nhu dudng giao
thong (trén 1 km chiém 60%), chg ban bo séng
(trén 1 km chiém 90%), 10 giét md (trén 1 km
chiém 85,56%). Nguy co lay lan mam bénh gitia
cac trai chdn nudi ciing kha cao do khoang cach
gitia cac trai chua dam bao (duéi 500 m chiém
dén 48,89%).

Thiic an, nudc udng va vé sinh trong chin nuéi bo

Bang 6. Thiic an, nudc udng va vé sinh trong chan nuoi bo

Chi tiéu S& ho nudi bo (n =90 ho) Ty 1€ (%)

Thic an

Cé tuoi 5 5,56

Rom kho 32 35,56

Thiic an hon hop 15 16,67

T 2 loai trdlén 38 42,22
Nudc udéng

Qua xt ly 42 46,67

Chua xt ly 48 53,33
Vé sinh chudng trai

Lan/ngay 76 84,44

Lan/tuan 1,11

2-3lan/tuan 7,78

Lan/thang 6,67
Xt ly chat thai

U biogas 3 3,33

Truc tiép bon cay 33 36,67

Phoi kho ban 42 46,67

Xa ra moi truong 3,33

T 2 tré 1én 9 10,00
Thudc diét con trung

Cé 78 86,67

Khong 12 13,33

Két qua Bang 6 cho thdy, da s6 bo dugc nuoi
tai ba huyén khao sat dugc an chu yéu la co tuoi
két hgp v6i nguén phu phdm ti dia phuong.
Thuc dn hon hgp chua st dung nhiéu & khu vuc

nay, chi tp trung trén nhoém bo HE Diéu nay
c6 thé€ do bo nudi & dia phuong nang suit ciing
khong qua cao (chu yéu bo lai sind hodc lai khac).
Viéc st dung nude cho bo udng van chua dugc
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quan tim nhiéu (cu thé c6 dén 53,33% ho dan
chua xt ly nuéc trudce khi cho bo uéng) gay nguy
co truyén lay mam bénh qua dudng nudc udng.
Chuong trai chdn nuo6i ciing dugc cac ho dinh
ky thu gom phan, doi rtia chudng trai (trén 84%
vé sinh chudng trai hang ngay) giup madi trudng
nudi sac, gidm 6 nhiém nén giam thiéu nguy co

mac bénh cho dan bo. Phuong phép phoi kho va
ban phéan bo (46,67%) cho cac nha vuon dugc
ngudi dan lua chon trong xt ly phan bo. Viéc st
dung thudc diét con triing dugc cac hd dan quan
tam (trén 86%) gitip han ché cac nguy co truyén
lay bénh nhat 1a nguy co lay tu cac loai con trung,
tiét tuc sang cho bo.

3.2. Tinh hinh bénh VDNC tai dia ban (s6 liéu diéu tra)

3.2.1. Ty 1¢ bo bénh VDNC theo cac yéu t6 khao sat

Bang 7. Ty 1é bo bénh viém da néi cuc (VDNC) theo cac yéu t6 khao sat

Yéu t6 khao sat Bénh VDNC Tong Ty 1é bo P
C6 (con) Khéng (con) (con) bénh (%)
. 1-12 80 265 345 23,19* < 0,001
Do tudi
: 13-24 19 198 217 8,76°
(thang)
> 24 14 221 235 6,33°
Tiép xtic Co 22 100 122 18,03 0,185
véi bo la Khong 91 584 675 13,48
Chan tha Co 29 112 141 20,57 0,017
noi cong Khong 84 572 656 12,80
cdng
Tong 113 684 797 14,18

Ghi chii: Cdc chit abc trong cung mot hang khdc nhau la khdc biét c6 y nghia 6 P < 0,05.

Bang 7 cho thay ty 1é bo mac bénh c6 sy bién
dong gitia cac lda tudi. Két qua cho thdy bo tu
1 dén 12 thang tudi cé ty 1é mac bénh cao nhit
(23,19%) va khac biét ¢ y nghia véi nhém bo co
ltia tudi trén 12 thang (P < 0,001). Trong khi do,
nhoém bo tii 13 dén 24 thang va nhém bo trén 24
thang tudi cé ty 1é mac bénh sai khac khong dang
ké (P > 0,05). biéu nay cho thdy nhém bo duéi
mot nam tudi nhay cdm nén nguy co mic bénh
VDNC cao hon cac nhém tudi con lai. Nhiing
bo mac bénh VDNC da c6 tiép xuc bo la chiém
18,03% cao hon nhém bo chua tiing ti€p xuc véi
bo la chi chiém 13,48%. Tuy nhién, sy khac biét
vé ty 1é bo méc bénh VDNC lién quan yéu t6 bo

da tting ti€p xuc véi bo la khong cé su khac biét
ro rét (P> 0,05). Theo Tuppurainen & ctv. (2017)
cting ghi nhan nguy co truyén lay thap khi tiép
xuc truc ti€p hodc gian tiép gitia cac thi bénh
VDNC va tht ¢é nguy co nhiém bénh. Trong
khi d6, nhom bo c6 chdn tha noi cong cong cod
nguy ¢ mac bénh (20,57%) cao hon ro rét so
v6i nhom bo khong chan tha noi cong cong (P
< 0,05). Tém lai, nguy co lay nhiém bénh VDNC
cho dan bo ti rat nhiéu nguon, ngudi dan cin
nang cao kién thic vé linh vic phong bénh cho
bo nhit la nhiing kién thic lién quan dén an toan
sinh hoc trong chan nuoi.

Tap chi Nong nghiép va Phdt trién 24(2)

www.jad.hcmuaf.edu.vn



44

Trudng Pai hoc Nong Lam TP. H6 Chi Minh

Bang 8. Thong tin lién quan dén ho chin nudi c6 bo bénh

Chi tiéu S6 ho ¢6 bo bénh (n = 77) Ty 1é (%)

Khai bdo co quan chiic nang

Co 15 19,48

Khoéng 62 80,52
Lay mau xét nghiém

Co 13 16,88

Khong 64 83,12
Diéu tri bo bénh

Co 77 100

Khong 0 0
Tiéu doc kht trung khi c6 bénh

Co 55 71,43

Khong 22 28,57

Nhiing thong tin lién quan dén viéc xti ly khi
bo mic bénh VDNC dugc trinh bay & Bang 8.
Két qua cho thdy khi bo mac bénh thi da s6 nguasi
dan khong béo cdo véi co quan. Diéu nay dé dan
dén nguy co mam bénh dé dang phat tan ra cac
ho chan nuoi khéc. Viéc ldy mau xét nghiém phu
thudc hoan toan vao co quan chtic nang vi lién
quan nhiéu dén kinh phi xét nghiém chi nguoi
déan thuong khong chu dong thuc hién. Tat ca bo
mac bénh déu dugc chiia tri nhung néu khong
0 su giam sat clia co quan chtic nang thi nguy co

lay lan dich bénh VDNC la rét cao. Khi bo mac
bénh ngudi dan da thuc hién viéc tiéu doc khu
trting nhung van con khoang 28,57% cac ho cé
bo bénh chua thuc hién viéc tiéu doc kht trung.
No6i téom lai, bénh VDNC la bénh truyén nhiém
do vi rat gay ra, day la bénh bét budc phai cong
b6 dich. Co quan chtic ndng va chinh quyén dia
phuong can thuc hién tét cong tac tuyén truyén,
giup nang cao y thtic ctia cac h¢ chan nuoi trong
phong, chong bénh VDNC.

3.2.2. Ty 1é bo mac bénh VDNC theo cic thang trong nam

Bang 9. Ty 1¢ bo mic bénh viém da néi cuc theo cac thing trong ndm

Thang S6 bo bénh Ty 1€ (%)
1 1 0,88
2 1 0,88
3 8 7,08
4 13 11,50
5 6 5,31
6 2 1,76
7 33 29,20
8 23 20,35
9 19 16,81
10 7 6,23
11 0 0,00
12 0,00
T6ng cong 113 100
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S6 liéu tit Bang 9 cho thiy bo mac bénh viém
da néi cuc theo cac thang trong nam cho théy sy
phan b6 khong dong déu, rai rac tii thang 1 dén
thang 10. Thang 7 ghi nhan ty 1é mic cao nhat
(29,20%) véi 33 con bi bénh, cé thé do diéu kién
thoi tiét néng &m thuan lgi cho vector truyén
bénh. Giai doan tii thang 7 dén thang 9 la thoi
diém bung phat manh, chiém 66,37% tong s6 ca,
thoi diém muia mua ty 16 mic bénh VDNC cao ¢
thélién quan dén su gia ting s6 lugng con trung,
tiép xtc (vector truyén bénh) nén tang nguy co
lay nhiém bénh trén bo. Trong khi cac thang dau
nam (thang 1 dén thing 6) ghi nhan ty 1é mic
thap hon (25,66%). Nguogc lai, cac thang 11 va
12 khong ghi nhén ca bénh nao, c6 thé nhé vao
két qua tiém phong tli thang 10 giup phong bénh
VDNC hiéu qua hon. Theo Mulatu & Feyisa

(2018), bénh VDNC xuét hién sau nhiing con
mua theo mua, roi lai bi€én mat vao mua dong va
xudt hién trd lai vao mua xuin va mua hé (Gari
& ctv., 2010). Theo Mulatu & Feyisa (2018) cling
cho rang viéc chin nuoi tép trung, hay qui trinh
cach ly trudc khi nhép dan khong ngan chan
dugc sy lay lan trong bénh VDNC nay, ddc biét
mua he do yéu t6 trung gian truyén lay tii con
triing, ma con trung di chuyén trong moi trudng
trén khong, nén bién phdp ngan ngtia con trung
rat kho khén, diéu nay gop phan dang ké vao su
bung phat dich bénh VDNC. Diéu nay cho thay
can tap trung cac bién phap phong ngtia va kiém
soat dich, nhu tiém phong va kiém soat vector,
ddc biét vao cac thang cao diém tu thang 7 dén
thang 9, dong thai giam sat chat ché cac thang
con lai d€ ngan ngtia dich tai bung phat.

3.2.3. Tan sudt xuat hién triéu chiing trén bo bénh VDNC

Bang 10. Tan sudt xudt hién cac triéu chiing trén bo bénh viém da néi cuc (n = 113)

Triéu chiing Tan suit Ty 1é (%)
S6t cao 41°C 103 91,15
Giam tiét stia 20 17,70
Bo dn 84 74,34
Uri 68 60,18
Chay nudc mit, mai, nudc bot 57 50,44
Cac not u tron, duong kinh 0,5 - 5 cm 101 89,38
N6t tron mung mu hodc loét sau & da, hinh thanh mo6 seo 49 43,36
Ngting nhai lai va day hoi 41 36,28
Réi loan tiéu hoa (tiéu chay) 49 43,36
N6t san trén da lanh sau > 6 tuan 56 49,56
N6t san trén da lanh sau 3 - 6 tudn 44 38,94
Hach truéc va dudi mang tai sung to 17 15,04
Phu thiing dudi da viing thét lung va co quan sinh duc 44 38,94
Viém phé quan, phdéi (ho) 17 15,04
Sut can 75 66,37
Say thai 6 5,31
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Qua diéu tra hoi ctiu cho thiy khi bo mic
bénh VDNC c6 rat nhiéu triéu ching trén bo
bénh. Két qua vé tdn sudt xudt hién cic triéu
chiing bénh trén bo mic bénh VDNC dugc
trinh bay & Bang 10. Mot s6 triéu ching cha
yéu trén bo bénh la s6t cao (chiém 91,15%), cac
u trén da (chiém 89,38%) va triéu chiing bo an
(chiém 73,34%). Céc triéu ching dién hinh nay
dugc quan sit ro khi bo mac bénh, day cang la
0 sG gitp ngudi chidn nuodi nhan biét bo da méc
bénh VDNC dé€ kip thoi cach ly va bao cic co
quan chtic nang. Theo Tageldin & ctv. (2014),
triéu chiing dic trung ctia VDNC la s6t, ¢
nhiéu not san trén da bao phu c6, lung, cd quan
sinh duc, niém mac, con thu c6 thé c6 biéu hién
khap khiéng, gdy go va ngling san xudt stia. San

3.3. Tinh hinh luu hanh vi rat gay bénh VDNC

Bang 11. Ty I¢ luu hanh bénh viém da néi cuc

lugng stia c6 thé giam ti 10 - 85% (Khan & ctv,,
2022). Ngoai ra, Mulatu & Feyisa (2018) cho
rang chin dodn lam sang bénh VDNC boi cac
ndt sin cing trén da, ndt c6 vién gidi han, ti vai
nét (dang nhe) dén rat nhiéu nét (dang ning),
mot s6 trudng hgp bénh anh huéng dén ho hap,
tiét niéu, sinh duc va tiéu héa(Flannery & ctv.,
2022). Viém phdi la di ching phé bién & nhiing
con vat ¢6 ton thuong 6 miéng va duong ho hap
trén nhu mi va khi quan (Tageldin & ctv., 2014).
Hon niia, trén bo stia thi san lugng siia gidm,
say thai, chdm 1én giéng, phéi khong déu, tdn
thuong da ndng, c6 thé dan dén chét, giy ra tén
that kinh té16n cho nguoi chan nuoi (Annandale
& ctv.,, 2014; Tageldin & ctv., 2014).

Lda tudi S6 mau Mau gop Mau 4m tinh Ty ¢ 4m tinh
(thang) (mau) (mau) (mau) (%)
< 24 thang 106 12 12 100
25 - 48 thang 68 9 9 100
> 48 thang 57 6 6 100
Tong cong 174 27 27 100

Theo Tuppurainen & ctv. (2011), phuong
phép tiéu chuén vang d€ phat hién khang nguyén
vi rut capripox la xét nghiém kinh hién vi dién
tt va phuong phap VNT. Tuy nhién, chin doin
phat hién vi rut bang phuong phdp Real-time
PCR ciing dugc ghi nhén la dang tin ciy, nhanh
va do nhay cao (Tuppurainen & ctv., 2011; Elhaig
& ctv,, 2017). Ty 1é luu hanh bénh VDNC trong
khdo sat nay cho thdy tit ca cic mau xét nghiém
PCR tit cic nhom lta tudi (< 24 thang, 25 - 48
thang, va > 48 thang) déu cho két qua am tinh
(Bang 11). Téng cdng 27 mau gop ti cac nhom

tudi khac nhau nhung khong phat hién bénh. Két
qua nay c6 thé cho thdy nguén vi rat VDNC tu
bo rat thap, can két hgp thém giam sat nguon vi
rit VDNC trén cac vector. D€ gop phan cho cong
tac kiém sodat hudng dén loai trit bénh VDNC
trén bo, viéc giam sat sy luu hanh vi rat VDNC
rat can thiét.

3.4. Danh gia trinh trang bao h¢ sau tiém
phong vaccine VDNC trén dan bo tai dia
ban khao sat

3.4.1. Hiéu qua bao ho sau tiém phong
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Bang 12. Hiéu qua bao ho sau tiém phong vaccine

Phuong phap xét nghiém Két qua S6 mau (mau) Ty 1é (%)

ELISA Am tinh 26 48,15
Duong tinh 28 51,85

VNT Am tinh 32 59,26
Duong tinh 22 40,74

Mién dich trén bo chéng lai bénh VDNC
cht yéu la mién dich qua trung gian té€ bao, nén
phuong phap xét nghiém ELISA khang thé va
VNT phéat huy dugc vai tro trong chdn doan
khang thé trong huyét thanh sau tiém phong
(Tuppurainen & ctv., 2011; Elhaig & ctv., 2017).
Tinh trang bao h¢ sau tiém vaccine phong bénh
VDNC trong khao sat cho thdy ELISA c6 ty 1¢
duong tinh la 51,85%. Diéu nay cho thiy kha
nang dap ting mién dich sau tiém phong dat kha
thap (Bang 12). Khi st dung phuong phap VN
test, ty 1& duong tinh chi chiém 40,74% (khang

thé trung hoa). Ty 1é bao ho khac nhau gita hai
phuong phap xét nghiém ELISA va VNT, tuy
nhién khi xt ly thong ké bing phuong phap
Spearman cho thdy hé s6 tuong quan kha cao
v6i Spearman 0,724. Két qua nghién ctu cta
Bamouh & ctv. (2021) cho thdy c6 73% bo co
khang thé sau tiém phong 35 ngay biang phuong
phap VNT. Rittipornlertrak & ctv. (2024) ciing
cho thdy mdi tuong quan gitia két qua kiém tra
huyét thanh trong bénh VDNC biang phuong
phap ELISA va VNT.

3.4.2. Ty 1é bao ho sau tiém phong vaccine theo ltia tudi

Bang 13. Ty 1¢ bao ho theo ltia tudi bang phan ting ELISA va trung hoa vi rat (VNT)

Lia tudi S6miu  Duongtinh  Amtinh  Ty1¢ duong tinh P
(thang) (mau) (mau) (mau) (%)
<24 18 8 10 44,44 0,305
25-48 18 8 10 44,44
ELISA > 48 18 12 6 66,67
Tong cong 54 28 26 51,85
<24 18 5 13 27,78°
25-48 18 5 13 27,78
VNT > 48 18 12 6 66,67° 0,023
Tong cong 54 22 32 40,74

Cdc chii ab trong cting mot cft khdc biét c6 y nghia 6 P < 0,05.

Két qua Bang 13 cho thay ty 1é bao ho sau tiém
phong vaccine VDNC tii két qua xét nghiém
ELISA gitia cic nhom tudi. Nhém bo ¢ do tudi
16n hon 48 thang tudi cé ty 1é mau duong tinh
(66,67%) dat cao nhat, ké dén 1a nhém bo ¢ do
tudi tii 25 dén 48 thang va nhom c6 do tudi dudi

25 thang tudi (44,44%). Tuy nhién, su khac biét
vé ty 1é mau duong tinh gitta cac nhom tudi bo
khao sat khong co su khac biét vé thong ké (P >
0,05). Trong khi dé, ty 1é bao h¢ sau tiém vaccine
phong bénh VDNC gitia cic nhém tudi bang
phan ting VNT (Bang 13), két qua lai cho thay ty
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1é¢ duong tinh & cac nhom bo ¢6 su khac biét, bo
trén 48 tudi (66,67%) dat cao nhit va khéc biét
10 rét véi nhom bo 6 do tudi ti 25 dén 48 thang
va nhém bo duéi 25 thang tudi (27,78%) (P <
0,05). Két qua c6 thé khing dinh kha niang dép
tng mién dich sau khi tiém vaccine phong bénh
VDNC trén nhém bo trén 48 thang tudi t6t hon
nhom bo nhoé hon 48 thang tudi.

4. Két Luan

Tinh hinh chén nu6i bo tai ba huyén khao sat
ngay cang chuyén nghiép thé hién qua cdng tac
chon giodng, thiic én, chudng trai va phuong thtic
phdi gidng trén bo sinh san. BO mac bénh VDNC
thudng c6 triéu ching sot két hgp véi dic trung
bénh 14 cdc ndt u tron trén da. Lita tudi mac bénh
VDNC phé bién 6 nhém bo dudi mét nam tudi.
Nguy co mac bénh ¢4 lién quan dén bai chéin tha
va bo mic bénh cao vao mua mua. Khi bo méc
bénh hau hét ngudi chan nuodi chon phuong an
diéu tri. Két qua giam sat luu hanh cho thay tat ca
cac mau khao sat déu am tinh véi phuong phéap
Real-time PCR. Hiéu qua bao h¢ sau tiém phong
bénh VDNC dat chua cao cin tiém bé sung
nhiing bo chua dat bao hd.

L&i Cam Doan

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

Loi Cam On

Nhom tac gia chan thanh cdm on cac ho chan
nuoi bo trén dia ban huyén Moc Hoa, huyén Diic
Hué va huyén Dtic Hoa, tinh Long An; Chi cuc
Chén nuo6i, Tha y, Thuy san tinh Long An da ho
trg, tao diéu kién thuc hién nghién ctiu nay.

Tai Liéu Tham Khao (References)
Abutarbush, S. M., Ababneh, M. M., Zoubi, A. I. G.,

Sheyab, A. O. M., Zoubi, A. M. G., Alekish,
M. O, & Gharabat, A. R. J. (2015). Lumpy
skin disease in Jordan: Disease emergence,
clinical signs, complications and preliminary-
associated economic losses. Transboundary and
Emerging Diseases 62(5), 549-554. https://doi.
org/10.1111/tbed.12177.

Alkhamis, M. A., & Vander, W. K. (2016). Spatial and
temporal epidemiology of lumpy skin disease
in the Middle East, 2012-2015. Frontiers in
Veterinary Science 3(19), 1-12. https://doi.
org/10.3389/fvets.2016.00019.

Annandale, C. H., Holm, D. E., Ebersohn, K., & Venter,
E. H. (2014) Seminal transmission of lumpy
skin disease virus in heifers. Transboundary and
Emerging Diseases 61(5), 443-448. https://doi.
org/10.1111/tbed.12045.

Bamouh, Z., Hamdj, J., Fellahi, S., Khayi, S., Jazouli,
M., Tadlaoui, K. O., Fihri, O. E, Tuppurainen,
E., & Elharrak, M. (2021). Investigation of post
vaccination reactions of two live attenuated
vaccines against lumpy skin disease of cattle.
Vaccines 9(6), 621. https://doi.org/10.3390/
vaccines9060621.

Bowden, T. R, Babiuk, S. L., Parkyn, G. R., Copps,
J. S, & Boyle, D. B. (2008). Capripoxvirus
tissue tropism and shedding: A quantitative
study in experimentally infected sheep and
goats. Virology 371(2), 380-393. https://doi.
org/10.1016/j.virol.2007.10.002.

DAH (Department of Animal Health). (2021). The
document No. 2185/TY-KH dated on December
31, 2021. Technical guidelines for sampling,
preserving and transporting terrestrial animals.
Retrieved May 19, 2024, from https://ccenty.
snnptnt.binhdinh.gov.vn/huong-dan-ky-thuat-
lay-mau-bao-quan-va-van-chuyen-mau-benh-
pham-dong-vat-tren-can/.

Elhaig, M. M,, Selim, A., & Mahmoud, M. (2017).
Lumpy skin disease in cattle: Frequency of
occurrence in a dairy farm and a preliminary
assessment of its possible impact on Egyptian
buffaloes. Onderstepoort Journal of Veterianry
Research 84(1), al393. https://doi.org/10.4102/
0jvr.v84i1.1393.

Tap chi Nong nghiép va Phdt trién 24(2)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh 49

Farah, G. A. A. (2018). Review on lumpy skin Pestana, E. A,, Belak, S., Diallo, A., Crowther, J. R., &

disease and its economic impacts in Ethiopia.
Journal of Dairy, Veterinary and Animal
Research 7(2), 39-46. https://doi.org/10.15406/
jdvar.2018.07.00187.

Flannery, J., Shih, B., Haga, I. R., Ashby, M., Corla,

A, King, S., Freimanis, G., Polo, N., Tse, A. C,,
Brackman, C. J., Chan, J., Pun, P,, Ferguson, A.
D., Law, A., Lycerr, S., Batten, C., & Beard, P.
M. (2022). A novel strain of lumpy skin disease
virus causes clinical disease in cattle in Hong
Kong. Transboundary and Emerging Diseases
69(4), e336-e343.  https://doi.org/10.1111/
tbed.14304.

Gari, G., Waret-Szkuta, A., Grosbois, V., Jacquiet, P,

& Roger, E (2010). Risk factors associated with
observed clinical lumpy skin disease in Ethiopia.
Epidemiology and Infection 138(11), 1657-1666.
https://doi.org/10.1017/50950268810000506.

Khan, A., Du, X. X,, Hussain, R., & Kwon, O. D.

(2022). Lumpy skin disease: A threat to the
livestock industry-a review. Agrobiological
Records 9, 22-36. https://doi.org/10.47278/
journal.abr/2022.015.

MARD (Ministry of Agriculture and Rural

Developmet). (2021). The document No. 2271/
BNN-TY dated on 19 April, 2021 about Dispatch
on control of VNDC disease in cattle. Retrieved
May 20, 2024, from https://thuvienphapluat.
vn/cong-van/Linh-vuc-khac/Cong-van-2271-
BNN-TY-2021-tap-trung-nguon-luc-kiem-
soat-dich-benh-Viem-da-noi-cuc-tren-trau-
bo-476006.aspx.

MARD (Ministry of Agriculture and Rural

Developmet). (2021). The document No. 2746/
BNN-TY on dated May 12, 2021 about Dispatch
on control of VNDC disease in cattle. Retrieved
May 20, 2024, from https://thuvienphapluat.
vn/cong-van/Linh-vuc-khac/Cong-van-2746-
BNN-TY-2021-tap-trung-kiem-soat-dich-
benh-Viem-da-noi-cuc-tren-trau-bo-489116.
aspx.

Mulatu, E., & Feyisa, A. (2018). Review: Lumpy skin

disease. Journal of Veterinary Science Technology
9(3), 1000535. https://doi.org/10.4172/2157-
7579.1000535.

Viljoen, G. J. (2010). Early, rapid and sensitive
veterinary molecular diagnostics - Real time PCR
applications. Dordrecht, Netherlands: Springer.

Rittipornlertrak, A., Modethed, W., Sangkakam, K.,
Muenthaisong, A., Vinitchaikul, P., Boonsri,
K., Pringproa, K. Punyapornwithaya, V.,
Kreausukon, K., Sthitmatee, N., & Singhla, T.
(2024). Persistence of passive immunity in calves
receiving colostrum from cows vaccinated with
a live attenuated lumpy skin disease vaccine and
the performance of serological tests. Frontiers
in Veterinary Science 11, 1303424. https://doi.
org/10.3389/fvets.2024.1303424.

Salib, F. A., & Osman, A. H. (2011). Incidence of
lumpy skin disease among Egyptian cattle in
Giza Governorate, Egypt. Veterinary World
4(4), 162-167.

Tageldin, M. H., Wallace, D. B., Gertdes, G. H,,
Putterill, J. F, Greyling, R. R., Phosiwa, M. N.,
Busaidy, R. M. A., & Ismaaily S. I. (2014). Lumpy
skin disease of cattle: An emerging problem in
the Sultanate of Oman. Tropical Animal Health
and Production 46(1), 241-246. https://doi.
org/10.1007/s11250-013-0483-3.

Tuppurainen, E. S., Alexandrov, T., & Beltran-
Alcrudo, D. (2017). Animal production and
health manual 20: Lumpy skin disease field
manual - A manual for veterinarians. Rome,
Italy: Food and Agriculture Organization of the
United Nations - FAO.

Tuppurainen, E. S. M., Stoltsz, W. H., Troskie, M.,
Wallace, D. B., Oura, C. A. L, Mellor, P. S,
Coetzer, J. A. W.,, & Venter, E. H. (2011). A
potential role for ixodid (hard) tick vectors in
the transmission of lumpy skin disease virus in
cattle. Transboundary and Emerging Diseases
58(2), 93-104. https://doi.org/10.1111/j.1865-
1682.2010.01184.x.

VDR-6 (Veterinary department region 6). (2021).
Procedure for detecting antibody to Capripox
virus causing Lumpy skin disease (LSD) in
buffaloes and cows using real-time PCR method.
Veterinary Department Region 6, Ho Chi Minh
City, Vietnam.

Tap chi Nong nghiép va Phdt trién 24(2)

www.jad.hcmuaf.edu.vn



50 Trudng Pai hoc Nong Lam TP. H6 Chi Minh

Prevalence and gene encoding calmodulin of some fungi species isolated from dogs’ hair treated
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1. it Van Dé

Dong vat nudi trong nha nhu ché meo

TOM TAT

bé tai dugc thuc hién nhdam xac dinh sy hién dién va gene ma hoa
calmodulin (cmd) trén mot s6 chung ndm phan lap tii 16ng cho tai
Thanh ph6 Cén Tho. Bing phuong phap nudi cdy va dinh danh
béang hinh thai da ghi nhan cac chiing ndm hién dién cao (85,45%)
trén long ché khoe va nhiém bénh ndm, va khong phu thudc
vao giéng, hinh thai long, phuong thiic nudi dudng, do tudi. Tuy
nhién, ty 1¢ nhiém ndm trén ché cdi cao hon ché duc véi ty 1é 1an
lugt 89,92% va 81,29%. C6 su hién dién da dang cac chling nim
trén 16ng cho, bao gom cac chiing gay bénh nhu Microsporum spp.,
Trichophyton spp., nhung chting Aspergillus spp. la phd bién nhat.
Dong thai, da ghi nhin nhiéu kiéu hinh nhiém ghép cic chung
ndm trén long ché. Bang phuong phap PCR, da xac dinh gene cmd
hién dién cao (41.19%) trén cac chung ndm phan lap dugc, va cao
nhat la trén nam Aspergillus spp. (64,23%). Do d6, ché khoe va ché
bénh déu c6 thé mang nhiing chling ndm gay bénh trén da long va
viéc kiém soat vé sinh va tinh trang ndm trén ché la rét can thiét
nham han ché kha nang gy bénh va lay truyén sang cac dong vat
khac cting nhu truyén lay sang nguai do tiép xdc.

dugc ghi nhan la tac nhan chinh giy bénh ndm
da lam sang & vat nudi (Bond, 2010; Kraemer &
ctv., 2012). Trong nghién ctiu ctia Roshanzamir

thuong 1a nhiing vat cha bi nhiém ndm khong
¢6 triéu chiing, nhung c6 thé la ngudn lay nhiém
quan trong cho cac loai vat khac va truyén lay
sang con ngudi do tiép xdic gan véi chung
(Allizond & ctv., 2015). Céc loai ndm da thudc
chi Microsporum spp. va Trichophyton spp. dugc
ghi nhéan pho bién trén nhiéu loai dong vat; trong
do, M. canis, M. gypseum, va T. mentagrophytes

& ctv. (2016) cting da ghi nhan M. gypseum, M.
canis, va T. mentagrophytes dugc phan lap phé
bién trén ché meo bi nhiém bénh ndm da long
tai thanh pho Baku, Azerbaijan. Ngoai ra, nhiing
loai ndm khong phai nim da, ching han nhu
Aspergillus spp., dugc phan 14p tu cic ton thuong
& dong vat c6 thé c6 kha nidng gay bénh do hoat
dong phan huy keratin (Allizond & ctv., 2015).
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Enzyme kinase phu thudc canxi/calmodulin
(Ca**/CaMK) la mdt loai
threonine phan ting véi su thay d6i Ca* tu do

protein serine/
trong t€ bao chat va dong nhiéu vai tro trong té
bao & cac sinh vat ttt ndm dén con ngudi (Kumar
& Tamuli, 2014). Theo mot s6 nghién ctiu da ghi
nhén calmodulin c6 lién quan dén qua trinh tao
sgi va nhan 1én cia ndm bénh Candida albicans
va ndm men Saccharomyces cerevisiae (Cyert,
2001; Sato & ctv., 2004). Hién nay, trinh tu bo
gene clia ndm sgi thudc chi Aspergillus, mot
s6 ching trong dé 1a cac tic nhan gay bénh,
da dugc cong bo. Juvvadi & ctv. (2013) da bao
cao nam Aspergillus fumigatus la tac nhan gay
nhiém trung hang ddu & nhiing bénh nhéan suy
gidm mién dich, va calcineurin, mdt protein
phosphatase phu thudc calmodulin dinh vi 6 dau
sgi ndm va vach ngéin d€ chi dao su xdm nhép va
doc luc cta A. fumigatus. Tuy nhién, cac chit van
chuyén canxi/calmodulin chua dugc xac dinh
va mo ta ro rang nhung ching dugc xem la mot
trong cac yéu t6 quy dinh kha nang gay bénh cua
nam (Tisi & ctv., 2016).

Tai Dong bang song Ctiu Long, theo béo cdo
ctia Ly & Huynh (2012) tai S6¢ Trang va Nguyen
& ctv. (2022) tai Bénh x4 Thu y, Truong Dai hoc
Cén Tho da ghi nhén ty 1é ché bi nhiém ndm cao
trén 16ng, da va cac chiing ndm dugc dinh danh
chiém ty 1¢ cao thudc chi Aspergillus, Candida,
Trichophyton, Mucor, Penicillium, Microsporum,
va Epidermophyton. Tuy nhién, cac nghién ctu
nay chua dé cap dén su hién dién cua cac chiing
ndm gay bénh trén cho6 khde manh va gene ma
hoa calmodulin trén cac loai ndm phén lap dugc.
Do d6, muc tiéu cua nghién ctiu nay nham xdac
dinh cac ching ndm hién dién trén 16ng ché khoe
va nhiém bénh ndm, va gene ma héa calmodulin
nhdm danh gid kha ning gay bénh ctia cdc chiing
ndm phan lap dugc.

2. Vat Liéu va Phuong Phap Nghién Ciiu
2.1. Vit liéu nghién ciiu

Long choé dugc thu thap tai 3 phong kham
Thu y tai Quan Ninh Kiéu, Thanh ph6 Can Tho
ti thang 2 dén thang 4 ndm 2024. Long cho dugc
thu mau ti nhiing ché dugc chidn doan mac
bénh ndm da 16ng c6 biéu hién nhu da néi man
do, rung long hoac long kho, xo xac, da dong
vay, day 1én, c6 mui hoi. Tat ca ché dugc kiém
tra thuc tat ca cac d tudi, gidi tinh, giong, hinh
thai long (long ngan, 16ng dai), diéu kién nuoi
dudng. Doi v6i chd khoe, mau long duge thu
ttt nhiing con khong c6 biéu hién bénh sau khi
dugc kiém tra lam sang.

2.2. Phuong phap nghién ctiu
2.2.1. Thu thap mau 16ng cho

Cho bi nghi nhiém bénh ndm da l6ng sé dugc
kiém tralam sang, hoi bénh st, tién hanh st dung
dén Wood soi da long dé xac dinh tinh trang
nhiém bénh ndm: sy xuét hién ctia sgi ndm phat
quang trén da l6ng vung t6n thuong dudi anh
sang den Wood. D6i véi ché khoe la cho khong
c6 biéu hién lam sang bénh ndm trén da long,
hodc khong dang diéu tri hay viia ngling diéu tri
bénh vé da long. Long cta choé nghi nhiém ndm
hodc 16ng ché khoe (20 sgi c6 chan long/con)
dugc thu thép bing cich chiy ngugc chiéu long
bang lugc riéng biét, sau d6 cho vao tdi vo trung
c6 ghi ky hiéu, dua vé phong thi nghiém dé tiép
tuc phén tich.

Diéu tra cat ngang tai 3 phong kham thu dugc
268 mau 16ng cho6 bao goém trén cho khoe (n =
160) va ché nhiém bénh ndm da 16ng (n = 108)
tai thoi diém khao sit khi ché dugc dem dén
khdm, diéu tri hodc kiém tra stic khoe. Mau long
cho dugc thu thap dua trén sy dong y cua cha
vat nuoi va quy dinh An toan trong thi nghiém
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do Truong Pai hoc Cin Tho ban hanh. Ndm tu
long da ché dugc phan lap, dinh danh va xac
dinh sy hién dién ctia gene ma hoa calmodulin
tai phong thi nghiém An toan thuc phdm Thuy,
Khoa Thu y, Truong Nong nghiép, Trudng Dai
hoc Can Tho.

2.2.2. Phan lap va dinh danh ndm trén 16ng cho

Phuong phap dugc xay dung dua trén hudng
dan trong nghién ctiu cta Simpanya & Baxter
(1996) va Jang & ctv. (2007). Nam trén mau long
ctia chd dugc nuodi cdy bang cach rac déu long
da dugc cat nho bang kéo vo trung lén trén bé
mdt moi truong Sabouraud (Merck, Dtic) co
bd sung 20.000 IU/mL penicillin va 20 mg/mL
streptomycin (Vemedim, Viét Nam), va dugc
& 25 - 30°C trong 7 ngay. Sau 7 ngay, cac khuédn
lac ndm c6 hinh thai khéc biét dugc cdy chuyén
riéng biét 1én moi trudng Sabouraud cé b sung
khéang sinh, tiép tuc dugc 0 & 25 - 30°C trong 7
ngay tiép theo. Sau d9, tién hanh dinh danh bing
cach quan sat hinh thai khuén lac va bao tti theo
khoa phén loai cia Murray (1995). Bao tt va sgi
nidm dugc quan sat sau khi nhudém véi thudc thi
Lactophenol Cotton Blue (Sigma-Aldrich, My)
theo phuong phap cta Leck (1999).

2.2.3. Xac dinh sy hién dién gene ma hoa
calmodulin trén cac ching nam phan lap
dugc ti 16ng cho

Céc khudn lac nim dugc cdy thuin trén moi
truong Sabouraud sé dugc chiét xuit DNA theo
huéng dan cta by kit Toppure Genomic DNA
Extraction (ABT, Viét Nam), va duoc luu trii & -20°C.

Phuong phap PCR dugc st dung dé xdc
dinh gene ma hoa calmodulin trén cic ching
ndm dugc phéan lap tu 16ng ché & ndi dung
trén. Trinh ty cdp moi va quy trinh phan tng
PCR d€ xac dinh gene ma hoéa calmodulin
dugc thuc hién theo hudng dan ctia Bengyella

& ctv. (2017) v6i doan moi diac hiéu: moi xudi
5- CCGAGTACAAGGAGGCCTTC-3, moi
ngugc 5- CCGATAGAGGTCATAACGTGG-3,
v6i trong lugng san phdm PCR la 559 bp. Phan
ung PCR su dung bo kit Mastermix 2X (Bioline,
Canada) v6i tong thé tich la 25 pL: Mastermix 2X
(12,5 pL), moi xudi (0,5 uL), mdi ngugce (0,5 pL),
nudc cat khong DNA/RNA (9,5 pL) va DNA mau
(2,0 uL). Chu trinh nhiét nhu sau: 98°C - 30 giay,
35 chu ky: 98°C - 10 giay, 56°C - 30 giy, 72°C - 1
phut, va 72°C - 7 phut. Nudc cat vd triing dugc
stt dung lam d6i chiing am trong phan ting PCR.

San phdm PCR dugc dién di trén gel agarose
1,5% (Bioline, Canada), hi¢u dién thé 50V trong
60 phut, sau d6 nhudém véi Ethidium bromide
trong 20 phuat. Doc két qua dién di trén gel dudi
tia UV dé xac dinh sy hién dién ctia gene ma hoa
calmodulin.

2.2.4. Phuong phap xu ly thong ké

S6 liéu dugc xt ly bang phdn mém Microsoft
Excel 2016 va xu ly thong ké bang phuong phap
Chi-square v6i do tin cay 95% trén phan mém
Minitab 16 d€ so sanh ty 1é hién dién ctia cac chiing
ndm va gene ma hoa calmodulin dugc xac dinh.

3. Két Qua va Thao Luén

3.1. Két qua khao sat ty 1¢ hién dién ciia ndm
trén 1ong cho dugc khao sat tai cac phong
mach Thu y tai Thanh phé Can Tho

Qua khao sat trén 268 mau long ché dugc thu
thap tai cac phong mach Thu y trén dia ban Quan
Ninh Kiéu, Thanh phé Cén Tho cho thdy ty 1é
nhiém ndm trén 16ng cao & ca cho khoe va cho
nghi nhiém bénh ndm (Hinh 1). Két qua duogc
thé hién qua Bang 1 cho thdy ty 1é nhiém nidm
trén 10ng cao (85,45%) va khong cé su khac biét
gitia ché khoe va ché nhiém bénh ndm véi ty 1é
lan lugt la 88,13% va 81,48% (P > 0,05).
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Bang 1. Ty I¢ nhiém ndm trén long ché tai Thanh ph6 Céan Tho

Yéu t6 S& mau khdo sat S6 mau duong tinh Ty 1& (%)

Tinh trang stic khoe

Cho khoe 160 141 88,13

Cho nghi nhiém bénh ndm 108 88 81,48
(P> 0,05)

Do tudi

<1 tudi 86 75 87,21

1 -3 tudi 99 87 87,88

> 3 tudi 83 67 80,72
(P> 0,05)

Hinh thai long

Long ngan 169 144 85,21

Long dai 99 85 85,86
(P>0,05)

Hinh thic nuoi

Nuéi nhot 104 84 80,77

Nuo6i tha rong 164 145 88,41
(P> 0,05)

Giong

Giong noi 118 101 85,59

Giong ngoai 150 128 85,33
(P>0,05)

Giéi tinh

Puc 139 113 81,29

Cai 129 116 89,92
(P <0,05)

Tong 268 229 85,45

Mot s6 nghién ctiu da ghi nhéan ty 1¢ hién
dién cao ctia nm trén long da ché nhiém bénh
nam nhu ctua Roshanzamir & ctv. (2016) véi ty 1é
55,96% tai Azerbaijan, Sudipa & Gelgel (2022) 1a
100% tai Bali, Indonesia. Tuy nhién, rat it nghién
ctiu dé cép dén ndm trén long cho khoe, khong
biéu hién bénh ndm. Debnath & ctv. (2015) khi
kiém tra nidm trén 16ng ché khoe manh & khu
vuc phia dong An Do di phat hién 20,93% méu
16ng ch6 nhiém nidm qua két qua xét nghiém truc
tiép. Hernandez-Bures & ctv. (2021) khi nghién

ctiu st luu hanh ctia ndm trén ch6é méo tai Puerto
Rico cling da ghi nhin dong vat c6 t6n thuong
lam sang chi c6 két qua duong tinh la 13,5% so
v6i dong vat khong cé triéu ching c6 két qua
duong tinh 1én dén 36% va su khac biét nay co y
nghia thong ké. Diéu nay cho thady ndm ludn co
kha nang hién dién trén long cho6 ngay ca khi ché
khong c6 biéu hién bénh nhiém ndm, day la mot
yéu té nguy co tiém an lam lay nhiém ndm gitia
cac ca thé ché véi nhau va lay nhiém sang con
nguoi khi tiép xtc véi long cho.
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Hinh 1. Ché c¢6 biéu hién bénh ndm trén da long dugc thu thip mau trong nghién ctiu

(a) Cho c6 vay da bong troc toan than; (b) Cho bi rung long tiing mang phia dudi c6.

Trong nghién ctiu tai Thanh ph6 Can Tho,
két qua cting da ghi nhan sy hién dién cia ndm
trén long ché ngoai viéc khong phu thudc vao
trinh trang stic khoe, ma con khong phu thudc
vao do tudi, hinh théi long, hinh thic nudi, va
giong (P > 0,05). Ché c6 thé bi nhiém ndm & tat
ca cac giai doan phat trién va khong phu thudc
dic diém loai, do d0, viéc vé sinh cham s6c cho
ché phai dugc thuc hién thudng xuyén nham
han ché, phong nglia ndm bénh phat trién va gay
bénh cho vat nuoi. Tuy nhién, trong nghién ctiu
lai cho thdy ty 1é hién dién ctia ndm trén long
cho cai cao hon trén ché duc (P < 0,05). Trong
nghién ctiu nay, v6i quin thé cho dugc khao sat
con han ché, do do6 chua xac dinh dugc nguyén
nhan gidi tinh tic dong dén ty 1é nhiém nim.
Céc nghién ctiu trén quén thé ché 16n hon va da
dang dia diém 14y mau hon can dugc thuyc hién
tai Thanh ph6 Céan Tho d€ xac dinh nguyén nhan
khdac biét vé ty 1é nhiém ndm gitia hai nhom gidi
tinh. Theo cac cong bd trude day van dé gidi tinh
lién quan dén ty 1é nhiém ndm chua dugc giai
thich r6 rang trong cac nghién ctiu dugc cong bd,
vi con phu thudc vao nhiéu yéu t6 tac dong nhu
moi trudng song, thoi quen sinh hoat, sy tiép xuc

v6i cac ca thé khac, v.v. Trong nghién ctu cta
Debnath & ctv. (2015) & khu vuc phia dong An
Do thi ty 1é nhiém ndm ché dudi 6 thang tudi
nhiém ndm cao hon nhém trén 6 thing nhung
khong c6 su khac biét gitia con duc va con cai.
Nghién ctiu ctia Roshanzamir & ctv. (2016) tai
Azerbaijan va Hernandez-Bures & ctv. (2021)
tai Puerto Rico thi cling khong c6 su khac biét
vé€ ty 1¢ nhiém ndm trén da long cua cho duc
va cai, nhung nghién ctiu ctua Sudipa & Gelgel
(2022) tai Indonesia thi lai cho thdy ché cai c6 ty
1é nhiém ndm cao hon ché duyc. Phét hién vé ty
1¢ mac bénh dua trén gidi tinh khong c6 y nghia
nhiéu, ¢ thé can thém mau va phan tich di liéu.
Bai vi theo Conkova & ctv. (2011), ché duc ¢6 xu
hudng dé bi nhiém ndm cao hon ché cdi; nguyén
nhan la do sy hién dién cta hormone androgen
6 chd duc lam tang san xudt ba nhon, do d6 nguy
co nhiém ndm sé tang lén.

3.2. Su hién dién cua cic chung nim dugc dinh

danh trén 16ng ché dugc khao sat

Két qua nudi cdy va dinh danh sy hién dién
cta mot s6 chiing ndm trén 16ng ché dugc thé
hién qua Bang 2 va Hinh 2. Trén 1ong cho khoe
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va ché nhiém bénh déu cd c6 su hién dién da
dang cac chiing ndm khac nhau, bao gom cac
ching ndm dugc ghi nhén la tac nhan gay bénh
ndm trén da long ch6 meo nhu Trichophyton
spp., Microsporum spp. va cac loai nim gay
bénh nhiém ghép thuong dugc ghi nhan nhu
Aspergillus spp., Penicillium spp., Cladosporum
spp. (Kraemer & ctv., 2012; Sudipa & Gelgel,
2022; Adesiji & ctv., 2023).

Trong nghién ctiu nay, nim Aspergillus spp.
dugc tim thay pho bién nhat bén canh cic chung
Trichophyton spp. va Microsporum spp. chiém ty
1¢ thap hon. Sy khac biét gitia cac két qua nghién
ctiu da cong bo véi két qua nay c6 thé dic diém
phén bé dich té ciia ndm bénh, ciing nhu nhiing
diéu kién cham sdc, nuo6i dudng sé anh hudng
dén kha ndng luu hanh ctia ndm bénh tai thoi
diém khao sat (Boyanowski & ctv., 2000; Seker &

Dogan, 2011). Bén canh d6, trén cling mot mau
long ché c6 thé xudt hién dong thoi cic ching
ndm khac nhau. Kiéunhiém ghép ndm Aspergillus
spp. + Penicillium spp. la ph6 bién nhét (9,61%),
ké dén la Penicillium spp. + Cladosporum spp.
(5,68%), va c6 nhiing kiéu ghép dong thoi cua
Microsporum spp./ Trichophyton spp. cung véi
Aspergillus  spp./Cladosporum spp./Penicillium
spp- Su nhiém ghép cac chung gay bénh ndm da
long trén cung mot ca thé choé cho thiy nguy co
kha nang giy bénh cho vat chu cao, dong thai sé
gy kho khén trong viéc diéu tri va bao vé stic
khoe nguoi chu. Vai tro ctia dong vat nhu nguén
mang bénh ndm da da dugc ghi nhén va viéc
hiéu biét t6t hon vé cac bénh & vat nudi, trong
d6 c6 bénh nim, c6 lién quan tryc tiép dén viéc
phong ngtia va chéng lai cdc bénh truyén nhiém
6 nguoi (Allizond & ctv., 2015).

Bang 2. Ty 1¢ hién dién mot s6 ching ndm trén long choé dugc khao sat (n = 229)

Chung nim S6 mau long duong tinh Ty 1€ (%)
Aspergillus 93 40,61
Cladosporum 12 5,24
Microsporum 4 1,75
Penicillium 33 14,41
Rhizopus 2 0,87
Trichophyton 7 3,06
Aspergillus + Cladosporum 6 2,62
Aspergillus + Microsporum 5 2,18
Aspergillus + Penicillium 22 9,61
Aspergillus + Trichophyton 2 0,87
Microsporum + Cladosporum 1 0,44
Microsporum + Penicillium 2 0,87
Microsporum + Trichophyton 1 0,44
Penicillium + Cladosporum 13 5,68
Rhizopus + Cladosporum 1 0,44
Aspergillus + Microsporum + Cladosporum 1 0,44
Aspergillus + Microsporum + Penicillium 1 0,44
Aspergillus + Penicillium + Cladosporum 6 2,62
Microsporum + Trichophyton + Cladosporum 1 0,44
Trichophyton + Penicillium + Cladosporum 1 0,44
Aspergillus + Candida + Penicillium + Cladosporum 1 0,44
Khong xdc dinh 14 6,11
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Hinh 2. Khuén lac ndm trén mdi trudng Sabouraud va bao ti ndm nhudm Lactophenol cotton
blue dugc quan sat dudi kinh hién vi quang hoc véi d6 phong dai 40X. (a) Aspergillus spp.; (b)
Penicillium spp.; (c) Microsporum spp.; (d) Trichophyton spp.

3.3. Két qua khao sat ty 1¢ hién dién cua gene
ma hoa calmodulin trén cic chung nim
phan lap dugc

Tt 229 mau long duong tinh véi ndm, tong
cong 318 khudn lac ndm dugc thu thap ti cac
mau duong tinh va ly trich DNA d¢€ thuc hién
phan ting PCR xdc dinh sy hién dién ctia gene
ma hoa calmodulin trén cac chung ndm nay. Két

qua dugc thé hién qua Bang 3 va Hinh 3.

Két qua phan tich cho thdy ty 1¢é hién dién
cao (41,19%) cta gene ma hda calmodulin (cmd)
trén cac ching ndm phan lap dugc. Trong do, ty
1¢ hién dién ctia gene cmd trén chung Aspergillus
spp. chiém ty ¢ cao nhét (64,23%), tuy nhién ty 1¢
hién dién lai thap trén Microsporum spp. (6,25%)
va Trichophyton spp. (8,33%).

Bang 3. Ty I¢ hién dién ctia gene ma hoa calmodulin trén cac chiing ndm phén lap dugc

Chuing nim S6 khu4n lac khao sat S6 khudn lac duong tinh Ty 1& (%)

Aspergillus spp. 137 88 64,23
Penicillium spp. 80 25 31,25
Cladosporum spp. 43 11 25,58
Microsporum spp. 16 1 6,25
Trichophyton spp. 12 1 8,33
Candida spp. 1 0 0,00
Rhizopus spp. 2 1 50,00
Khong xdc dinh 27 4 14,81
Tong 318 131 41,19
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500 bp

559 bp

Hinh 3. Két qua dién di san ph4m PCR xac dinh gene ma hoéa caldomulin (559 bp) tii cac chiing

ndm phén lap dugc trén da long ché. M: thang chuén (100 bp), giéng 1: d6i chiing duong, giéng

2,3, 4,5, 6: duong tinh vé6i gene cmd (Aspergillus, Penicillium, Cladosporum, Microsporum,
Trichophyton), giéng 7: d6i chliing am (nudc tinh khiét).

Gene ma hoa calmodulin déng vai tro quan
trong trong su sinh trudng va kha nang gay bénh
ctia ndm (Cyert, 2001; Sato & ctv., 2004; Tisi &
ctv,, 2016). Két qua nay da phan anh kha ning
phat trién va gay bénh cua hai ching ndm gay
bénh phd bién trén vét nudi la Microsporum spp.
va Trichophyton spp. thap hon Aspergillus spp.
trén ché dugc tham kham tai Thanh phé Can
Tho trong nghién ctu nay. Diéu nay cling da
tuong ung vdi ty 1é phat hién thap cta hai chiing
ndm nay trén 16ng ctia ché khée va ché bénh
nhiém nidm. Tuy véy, su hién dién ctia gene cmd
trén cac chiing nim dugc dinh danh cho thay cac
chting ndm nay c6 kha ning gay ra cac bénh ly
trén da 16ng cho va lam tang nguy co lay nhiém
bénh ndm sang ngudi. Juvvadi & ctv. (2016)
nghién ctu trén ngudi cho thay ty 1é mac bénh
va tl vong gia ting do cac bénh nhiém trung
do ndm Aspergillus, Candida va Cryptococcus,
dang la mai de doa ngay cang tang d6i v6i nhom

bénh nhén suy giam mién dich, va calcineurin la
mot protein phosphate dugc kich hoat bai Ca*-
calmodulin la can thiét cho doc luc va kha nang
khang thuéc ¢ mot nhém ndm phd bién. Hién
nay, cac nghién ctiu chuyén sau vé gene cmd van
con han ché trén cac chung ndm giy bénh trén
dong vat, do d6 nghién ctiu nay budc dau cung
cdp thong tin sinh hoc phan ti trong viéc danh
gid kha nang phat trién, gay bénh cua cac chiing
nam thuong dugc tim thay trén vat nuoi.

4. Két Luan

Su hién dién ctia ndm trén 16ng ché khong
phu thudc vao tinh trang stic khoe, giong, diéu
kién chan nudi, gidi tinh nhung ty 1¢ hién dién
ctia ndm long trén con cai cao hon con duc trong
nghién ctiu nay. Dong thoi, c6 sy hién dién da
dang ctia cic ching nidm trén long cho, phé
bién nhat la Aspergillus spp. bén canh hai chiing
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ndm bénh quan trong 1a Microsporum spp. va
Trichophyton spp. Nghién ctu cling da chi ra
su hién dién cao ctia gene ma hoa calmodulin
trén cac chung nam phan lap dugc. Két qua cho
théy ché khoe va ché bénh déu c6 thé nhiém cac
chiing ndm c6 kha nang gay bénh va lay lan cho
cac cac ca thé khac ciing nhu con ngudi thong
qua tiép xuc. Vi vay viéc kiém soat ndm bénh
trén da long cho 1a can thiét d€ bao vé stic khoe
vat nudi va con nguoi.

L&i Cam Doan

Nghién ctiu nay dugc thuc hién va cé su dong
thuan cong bo clia tat ca tac gia.

Loi Cam On

Dé tai nay dugc tai trg bdi Truong Dai hoc
Can Tho, Ma s6: TSV2024-181.
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ABSTRACT

The study evaluated the correlation between specific gut
microorganisms, fecal condition, and body weight in piglets fed
essential oils and/or probiotics from 7 to 60 days of age. Fecal
samples were collected from piglets at 7 days old (120 samples), 25
days old (weaning, 120 samples), and 60 days old (60 samples). The
results indicated that during the first week, levels of coliforms, E.
coli, and Clostridium peaked and subsequently declined gradually
as the piglets grew. Significant changes in diet and living conditions
occurring during the weaning period were found to disrupt the
gut microbiota. During days 7 to 25 old, a negative correlation
was identified between piglet weight and both fecal scores (r =
-0.3732, P < 0.001) and the incidence of diarrhea (r = -0.4599, P <
0.001). Probiotic supplementation apparently improved gut health,
as increased Bacillus levels were positively correlated with weight
gain (r = 0.2027, P < 0.05). The Lactobacillus: coliforms ratio (L:C)
did not significantly affect health indicators during this phase.
However, it became important between 25 and 60 days, as the
L:C ratio was negatively correlated with diarrhea incidence (r =
-0.5749, P < 0.001) and Clostridium levels (r = -0.3068, P < 0.05).
At 25 days, a positive correlation was observed between the L:C
ratio and piglet weight (r = 0.6282, P < 0.001), alongside a negative
correlation with Clostridium (r = -0.3176, P < 0.001). At 60 days,
the L:C ratio similarly showed a positive relationship with weight (r
=0.2756, P < 0.05) and Bacillus (r = 0.6617, P < 0.001), significantly
influencing the development of beneficial microorganisms.

Cited as: Nguyen, L. D., Phan, V. T. T, Le, N. H., Duong, M. C., & Le, H. T. (2025). The correlation
of gut microorganisms, stool condition, and piglet weight after dietary supplementation of essential
oils and probiotics. The Journal of Agriculture and Development 24(2), 61-72.
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1. D4t Vin Dé

TOM TAT

Nghién ctiu danh gid mdi tuong quan ctia mdt s6 vi sinh vat
dudng rudt, tinh trang phén va trong lugng heo con dugc cho én
thtic dn ¢ bs sung tinh dau thiét yéu va probiotics tii 7 ngay tuoi
dén 60 ngay tudi. Thi nghiém 14y 120 mau phén giai doan heo con
7 ngay tudi, 120 mau & 25 ngay tudi (cai stia) va 60 mau giai doan
60 ngay tudi. Két qua cho thay, trong tuin déu s6 lugng coliforms,
E. coli va Clostridium dat mutic cao nhat r6i giam dan khi heo I6n
1én. Giai doan cai stta ddn dén nhiéu thay d6i trong ché d¢ an
va moi trudng song, lam réi loan hé vi sinh vat. 6] giai doan 7 -
25 ngay, c6 mdi tuong quan nghich gitia trong lugng heo con véi
diém phén (r = -0,3732, P < 0,001) va ty 1é ngay con tiéu chay (r
=-0,4599, P < 0,001). Khi b& sung probiotic c6 thé cai thién stic
khoe duong rudt khi lugng Bacillus tang lén c6 méi tuong quan
thuan giup trong lugng c6 thé ting 1én (r = 0,2027; P < 0,05). Ti
1¢ Lactobacillus:coliforms (L:C) khong c6 anh huéng r6 rang dén
cac chi tiéu stic khoe & giai doan nay nhung quan trong khi dén
giai doan 25 - 60 ngay, ti 1¢ L:C c6 mdi tuong quan nghich véi ty
1¢ ngay con tiéu chay (r = -0,5749, P < 0,001) va mtic Clostridium
(r = -0,3068, P < 0,05). Tai thoi diém 25 ngay, ti 1é L:C c6 méi
tuong quan thuén véi trong lugng heo (r = 0,6282, P < 0,001) va
ty 1¢ nghich véi Clostridium (r = -0,3176, P < 0.001). O giai doan
60 ngay, ti1é L:C cling c6 moi lién hé tich cuc véi trong lugng (r =
0,2756, P < 0.05) va Bacillus (r = 0,6617, P < 0.001), dong thoi ¢
anh hudng dang ké dén su phat trién vi sinh vat c6 lgi.

cling bao gom cac sinh vét gay bénh nhu E.coli,
Clostridium, Salmonella (Fouhse & ctv., 2016).

Hé vi sinh vat duong rudt ctia heo la mot quan
thé da dang, dong vai trd quan trong trong viéc
duy tri chiic ndng tiéu héa cac chét dinh dudng,
sinh ly va mién dich do d6 tim hiéu hé vi sinh
vat duong rudt heo la diéu can thiét (Brestoff
& Artis, 2013). Mot hé vi sinh vét can bang, 6n
dinh, c6 kha nang chéng chiu véi nhiing thay déi
nho va c6 kha nang phuc hoi la dau hiéu ctia mot
stic khoe t6t. Trong d6, quan thé vi sinh vat nay

Trong xu huéng chan nudi heo hién nay, cai siia
sém, ghép bay, ché do an udéng va moi truong
tiéu khi hdu chudéng nudi thay déi (Wiseman,
2018) gay ra nhiing tac dong bt lgi thay d6i cdu
trac chitic nang dudng tiéu hoa dot ngot. biéu
nay anh hudéng truc ti€p hodc gian ti€p dén hé vi
sinh vat duong rudt, c6 kha ning giam tiéu hoéa
va hdp thu céc chat dinh duéng. Tl do, xudt hién
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cac bénh dudng rudt gay giam ting trudng (Kim
& Duarte, 2021).

Nhiing nam gan day, sy quan tam vé moi
tuong tac gitia stic khoe va hé vi sinh vat duong
rudt déi véi su phat trién ctia heo ngay cang ting
(Zheng & ctv., 2021) Céac nghién ctiu cho thay
viéc b6 sung cac thanh phén nhu tinh d4u va
probiotic c6 thé cai thién hé vi sinh vt dudng
rudt, ti d6 giam thiéu ty 1€ tiéu chay, taing cuong
stic khoe va cai thién hiéu qua chan nuo6i (Li &
ctv., 2018; Luise & ctv., 2019). Tuy nhién, viéc xac
dinh méi tuong quan cu thé gitia cac loai vi sinh
vat duong rudt, tinh trang phén va trong lugng
heo con khi bg sung tinh d4u va probiotic van la
mot van dé can dugc lam r6. Trong nghién ctiu
nay, chung toi da danh gid sy thay d6i ciia mot
O vi sinh vét c6 lgi va c6 hai trong dudng rudt
& heo con tit 7 dén 60 ngay tudi. Nhiing phat
hién nay nhan manh tdm quan trong cta viéc
can bang hé vi sinh vt dudng rudt va viéc b
sung probiotic va tinh ddu trong thtic 4n nham
cai thién stic khoe dudng rudt, giam nguy co tiéu
chay va nang cao hiéu qua chan nuoi 6 heo con.

Phan 4m
= diém 2

Phén binh thuong
=diém 1

Tiéu chay nhe
= diém 3

2. Vat Liéu va Phuong Phap
2.1. Phuong phap tién hanh

Mot trang trai heo c6 quy mo6 500 con heo
nai, chon ngau nhién 30 heo nai dong nhat vé cac
bién nhu tudi, lda dé, trong lugng co thé va hé vi
khudn duong rudt khong co su khac biét d€ dam
bao stic khoe va tinh trang ctia chiing tuong tu
nhau. T6ng s6 30 bay gébm 397 heo con dugc heo
nai sinh ra, chon nu6i lam nghién ctiu, cho an
ché& d¢ dn bd sung tinh d4u chita cinnamaldehyde
and thymol (100 g/t4n thiic 4n) va ché phdm sinh
hoc c6 chtia Bacillus amyloliquefaciens (1.000 g/
tan thic an) cho dén cai stia (25 ngay tudi). Sau
do, tiép tuc chon lai 15 bay gom 168 heo con tiép
tuc dn ché d6 an bs sung cho dén 60 ngay tudi.

Tinh trang phan cta bdy dugc tinh bing
trung binh diém phén ca thé trong bay mdi ngay
(budi sang) theo thang diém tu 1 dén 5 (Hinh 1).

Ti 1é ngay con tiéu chay dugc do luong bang
cach theo doi tling bay cac 16 thi nghiém, dém so6
lugng heo tiéu chay, ghi chép lai theo tling ngay.

Tiéu chay phan nuéc
=5 diém

Tiéu chay nang
= diém 4

Hinh 1. Thang diém danh gia phan (Espinosa & ctv., 2017).

Ty 1é ngay con tiéu chay % (bay)=

Lugng thiic 4n caa heo con tiéu thu hing ngay
theo bay dugc xdc dinh bing cach theo doi lugng
thiic dn du thiia sau khi dn, ghi chép tinh todn lai
lugng thiic an ctia bdy sau mdi bia an.

S6 ngay heo con tiéu chay

Téng s6 ngay nudi

Trong lugng cua bay dugc tinh bing trung
binh tdng cd thé dugc can. Theo déi nhiéu thoi
diém (bat dau sinh ra, 7 ngay tudi, 25 ngay tudi,
60 ngay tudi). Dung can 5 kg va can 50 kg dé can
khoi lugng heo con.

Tap chi Nong nghiép va Phdt trién 24(2)

www.jad.hcmuaf.edu.vn



64

Trudng Pai hoc Nong Lam TP. H6 Chi Minh

2.2. Phan tich chi tiéu vi sinh vat

Mau phén heo con dugc thu thép lac 7
ngay tudi va 25 ngay tudi (1dy ngau nhién 3 heo
con thu thdp mau phan tu truc trang heo moi
chuodng), mbéi giai doan 14y 120 mau. Tién hanh
cai stia cho heo con tai thoi diém 25 ngay sau dé
tiép tuc nudi dén 60 ngay, thu thap 60 mau phan
& thoi diém 60 ngay tudi. Tong 300 mau phan
dugc thu thap 6 thoi diém budi sing, bdo quan &
4 - 8°C, trong lugng t6i thiéu 10 g/mau phén rin
hodc 10 mL/mau phan 1ong sau d¢6 gtii vé phong
thi nghiém dé€ tién hanh phan tich.

S6 lugng coliforms va E. coli: Mau dugc dong
nhat va pha loang trong NaCL 0,9% tli dung
dich c¢6 nong d6 10" dén 10"°. Hat 1 mL dung
dich da pha loang 6 nong do 10° dén 10 cho
vao ong nghiém chtia dung dich Lauryl Sulphate
Broth (LTB) u trong tu am & nhiét do 37°C/24
gio. Ong dung dich chuyén duc, sinh hoi dugc
xac dinh la duong tinh. Dung que cdy vong, lay
1 vong tron canh khudn LTB duong tinh cdy vao
modi truong long chia 5 mL Brilliant Green Bile
Broth 2% (BGBB) u 37°C/24 gi¢ d€ dinh lugng
coliforms va 6ng nghiém chta 5 mL dung dich
EC Broth 0 44,5°C/24 gig, nhiing 6ng c6 dung
dich chuyén duc, sinh hoi cdy [én dia thach Eosin
Methylene Blue (EMB) u 37°C/24 gid. Kiém tra
khudn lac mau tim anh kim trén méi truong, tiép
tuc thti phan ting sinh héa Triple Sugar Iron Agar
(TSI), Indol, MR, VP, Citrate. S6 lugng vi khudn
coiliforms va E. coli dugc tinh bang ky thuat dém
86 ¢O xdc suit 16n nhiat (MPN) (TCVN 11039-
3:2015) (VS, 2015).

S6 luong Clostridium: Hat 1 mL dung dich
mau da pha loang & cac mtc noéng do 107 -
10 chuyén sang 6ng nghiém chta 15 mL moi
truong Tryptose Sulfite Cycloserine agar (TSC
Agar). Parafin long dugc phti 1 mL 1én bé mat
méi trudng TSC. U 6ng nghiém trong bén nuéce

& nhiét d6 80°C/10 phut, sau d6 d& nguoi. Ong
nghiém dugc dit trong ta 4&m & nhiét do 37°C/24
gio, dém s6 lugng khuén lac (TCVN 4991:2005)
(VS, 2005).

S6 lugng vi khuén Lactobacillus:  Dung
micropipet hut 0,1 mL dung dich mau da pha
loang c6 néng do 10 - 10° nho 1én bé mat dia
thach Man Rogosa Sharpe agar (MRS agar.)
Dung que trang tiét trung trai déu mau khip mat
thach, méi noéng do pha loang dugc lap lai 2 dia
dat trong binh t ky khi 37°C trong 48 - 72 gio, sau
d6 dém s6 lugng khudn lac (TCVN 13046:2020)
(VS, 2020b).

S6 lugng Bacillus: Hut 1 mL dung dich tii 6ng
nuéc mudi da pha loang & nong do 10" cho vao
ong nghiém chtita 9 mL dung dich mudi pepton.
U dung dich muéi pepton viia pha lodng & nhiét
do 80°C/10 phut. Dung micropipet hat 0,1 mL
dung dich mau da pha loang c6 noéng d6 10~ -
10° nhé 1én bé mat dia thach Tryptone Soya Agar
(TSA). Dung que trang tiét trung trai déu mau
khap mat thach, méi ndng d6 pha loang dugc lap
lai 2 dia u & 37°C/24 gid, sau d6 dém s6 lugng
khudn lac (TCVN 13043:2020) (VS, 2020a).

2.3. Xt 1i s6 liéu

S6 liéu dugc thu thap, luu tri bang phan
mém Microsoft Excel 2019. S6 lugng vi khuén
dugc chuyén sang dang Logl0 (CFU/g). Xt ly
thong ké danh gia mdi tuong quan, hoi quy cac
bién trong lugng, di€ém phan, ti 1é ngay con tiéu
chay, lugng coliforms, Clostridium, Bacillus, ty
1é Lactobacillus:coliforms (L:C) bang phan mém
Stata (STATA 14, College Station, TX 77845).

3. Két Qua va Thao Luén

3.1. Su thay d6i mdt s vi sinh vat trong dudng
rudt heo con
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Trong tuan dau tién sau khi sinh, heo con
tiép xtic v6i mot lugng 16n vi khudn ti am dao
va phan cta heo me, giup dinh hinh hé vi sinh
vat duong rudt ctia ching ngay tu giai doan dau

10,00

9,05

8,11 8,24
,69

5'7
m Coliforms mE. coli

8,49
8,00

6,0

o

4,0

Log 10 (CFU/g)
o

2,0

o

0,00

7 ngay tudi

779 7,67

25 ngay tudi

daoi (Morissette & ctv., 2018). Khi heo con bu sita
non va stia me, cac vi khuén nay kich hoat chtic
nang tiéu hda va lam thay d6i méi trudng vi sinh
trong ruot (Liu & ctv,, 2019).

7,36
6,27

6.63 7,13

6,44
I I2i6I I

60 ngay tudi

il

m Clostridium m Lactobacillus mBacillus

Hinh 2. S6 lugng Coliforms, E. coli, Clostridium, Lactobacillus, Bacillus heo con & cac thoi diém

7,25 va 60 ngay tudi.

S6 lugng vi khudn coliforms, E. coli, va
Clostridium trong rudt heo con 7 ngay tudi lan
lugt dat 9,05 + 0,83 log (CFU/g), 8,11 + 0,77 log
(CFU/g), va 5,37 £ 1,3 log (CFU/g), sau d6 giam
dan khi heo 16n lén (Hinh 2). Dén giai doan cai
stia, heo con gdp nhiéu thay d6i nhu diéu chinh
ché d6 4n va thay d6i moi trudng séng, cung
v6i cing thdng do cai siia, dé gay r6i loan hé vi
sinh vat duong ruét. Su thay d6i nay cho thdy
hé vi sinh vat trong rudt ctia heo con sé bién
d6i khac nhau tuy vao tiing giai doan phat trién
(Guevarra & ctv,, 2019). Qua qua trinh phan lap
va dinh lugng vi sinh vét ti cdc mau phan, két
qua cho thay s6 lugng vi sinh vat giam déan theo
thoi gian, dac biét khi heo con dat 60 ngay tudi.
Tuy nhién, khi dugc bd sung ché phdm, s6 lugng
Bacillus van duy tri trén mtc 6 log CFU/g (Hinh
2) muc dugc cac nghién ctiu khac danh gia la can
thiét d€ dat hiéu qua 14m sang (Minelli & Benini,
2008; Bajagai & ctv., 2016). SO lugng nhém vi
khuén E. coli va Clostridium giam so véi thoi
diém 7 ngay tudi c6 thé dén tit nang bam dinh
vao niém mac duong tiéu hoéa va canh tranh loai

trit mam bénh ctia probiotic (Ouwehand & ctv.,
2002) va tic dung khang khudn cta tinh dau
chtia cinnamaldehyde and thymol (Shen & ctv,,
2020; Van Noten & ctv., 2020)

3.2. Moi lién hé giiia mét vi sinh vat duong
rudt, tinh trang phan, trong lugng heo con
6 cac giai doan

3.2.1. Giai doan 7 dén 25 ngay tudi

Trong qua trinh phan tich s6 liéu v6i muc tiéu
danh gia mai lién hé gitia ctia mot s6 vi sinh vat,
diém phan, trong lugng, ti 1é ngay con tiéu chay
tinh theo by trén heo 7 ngay dén 25 ngay sau khi
bé sung tinh ddu va probiotic nham muc dich
tim hiéu viéc b6 sung tinh dau va probiotic ¢
lam giam ti I¢ tiéu chay hay khong, dong thai cai
thién céc chi s6 stic khoe duong rudt 6 heo con.
Phan tich mot s6 vi sinh vat khac nhau trong
phéan d€ danh gia méi tuong quan gitia chung va
cac chi s6 stic khoe nhu diém phan (tinh trang
phén), ti1é tiéu chay, theo doi su phat trién (trong
lugng). Phan tich méi tuong quan bang thong ké
tuong quan, hoi quy (Bang 1).
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Bang 1. Mo6i tuong quan gitia hé vi sinh vat duong rudt va cac chi tiéu quin thé€ & heo con giai doan

7 dén 25 ngay tudi
Trong  Diém  Tilé ngay con Log Log Lactobacillus:coli-
lugng phan tiéu chay Clostridium  Bacillus forms (L:C)
Trong lugng 1
p
biém phéan -0,3732 1
P <0,001
Ti 1é ngay con -0,4599  0,5281 1
tiéu chay
P <0,001 <0,001
Log Clostrid- 0,0319 -0,0686 0,0342 1
ium
P 0,729 0,4565 0,7108
Log Bacillus 0,2027  -0,0587 -0,177 0,208 1
P 0,0264 0,5243 0,0531 0,0227
L:.C -0,0268  0,1482 -0,0397 0,1009 0,1622 1
P 0,7711 0,1063 0,6668 0,2731 0,0767

Két qua nghién ctiu cho thiy c6 méi tuong
quan thuén gitta diém phan va ti 1é ngay heo con
bi tiéu chay (r = 0,5281, P < 0,001), nghia la khi
s6 ngay tiéu chay & heo con ting thi di€ém phan
cling cao hon va ngugc lai. Dong thdi, ton tai mai
tuong quan nghich dang ké gitia trong lugng véi
diém phén (r = -0,3732) va ti 1é ngay tiéu chay (r
=-0,4599) khi diém phan va ti 1¢ tiéu chay giam,
trong lugng ctia heo con ¢6 xu huéng tang lén (P
< 0,001). Ngoai ra, viéc bé sung probiotic gitp
gia tang lugng Bacillus, tao ra moéi tuong quan
thuan giup trong lugng heo con cai thién (r =
0,2027, P < 0,05), pht hgp v6i vai tro lgi khudn
ctia Bacillus trong hé vi sinh duong rudt, thuong
dugc bd sung vao thiic an d€ ting nang suét chin
nuoi (Mun & ctv., 2021).

Ti 1é Lactobacillus:coliforms (L:C) 1a chi s6
quan trong d€ danh gia can bing gitia vi khudn
6 loi va co6 hai trong dudng rudt, ho trg theo
doi hiéu qua ctia probiotic (Adli & ctv,, 2019).
Tuy nhién, chua ghi nhan méi lién hé r6 rang
gitia ti 1¢ L:C d6i véi trong lugng, diém phan, ti
1¢ ngay tiéu chay, Clostridium, hay Bacillus (P >
0,05) trong giai doan nay. Diéu nay c6 thé do &
giai doan bu me, ciu tric rudt va hé vi sinh vat
ctia heo con con bién dong, dé chiu anh hudng tu
moi trudng va hé mién dich chua hoan thién (Su
& ctv., 2022). Do do, ti 1¢ L:C chua anh hudng
dang ké dén trong lugng heo con tii giai doan ba

me dén cai siia.
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3.2.2. Giai doan 25 dén 60 ngay tudi

O giai doan nay, di€m phan c6 méi tuong
quan nghich véi trong lugng (r = -0,2643, P <
0,05) va tuong quan thudn véi hé s6 chuyén hoa
thiic &n FCR (r = 0,263, P < 0,05). Khi diém phan
thap phan anh stic khoe duong tiéu hda cua dan
heo t6t, s6 lugng heo tiéu chay it hon, gitp duy
tri stic khoe duong rudt 6n dinh, dong thai tang
cuong hiéu qua tiéu hoa va hdp thu thic an, tu
d6 ho trg tang can cho heo.

Két qua nghién ctiu cling cho thdy méi tuong
quan dang ké gitia ti 1¢ L:C & giai doan nay véi ti

1¢ ngay con tiéu chay (r = -0,5749, P < 0,001) va
muc Clostridium (r = -0,3068, P < 0,05) (Bang 2).
Khi ti I¢ L:C tang 1én, ti I¢ ngay tiéu chay va so6
lugng Clostridium giam, tao ra moi truong thuan
lgi cho stic khoe ctia heo con. Két qua nay nhat
quan véi cac nghién ctu trude do, khi ti 1é L:C
cao la dau hiéu cho thdy duong rudt khoe manh,
tu do lam giam nguy co tiéu chay va ti 1é ngay
tiéu chay (Do & ctv., 2022). Ti 1¢ L:C tang gitp vi
khudn ¢4 lgi trong dudng rudt phat trién manh,
canh tranh véi cac vi khuén gay bénh nhu E. coli
va Clostridium (Guevarra & ctv., 2018).

Bang 2. M6i tuong quan gitia hé vi sinh vat dudng rudt va cac chi tiéu quin thé & heo con giai doan

25 dén 60 ngay tudi
Trong FCR  DPiém  Tilé ngay Log log  Lactobacillus:co-
lugng phan con tiéu chdy Clostridium Bacillus _ liforms (L:C)
Trong lugng 1
p
FCR -0,0139 1
P 09161
biém phéin -0,2643 0,2630 1
P 0,0413 10,0423
Tilé ngaycon 0,1355 -0,1007 0,0458 1
tiéu chay
P 0,302 0,4439 0,7282
Log Clostridium 0,3788 0,1719 0,0985 0,1417 1
P 0,0028 0,1891 0,454 0,2802
Log Bacillus 0,0295 -0,2696 -0,0186 0,1823 -0,0679 1
P 0823 10,0372 0,8879 0,1633 0,6062
L:.C -0,2281 0,1867 0,0497 -0,5749 -0,3068 - 0,159 1
P 0,0796 0,1531 0,7063 < 0,001 0,0171 0,2249

Dua trén mdi tuong quan c6 y nghia gitia ti 1é
L:Cvéitilé ngay con tiéu chay va mic Clostridium,
mot mo hinh héi quy da dugc xay dung, trong do

ti 1¢ L:C la bién doc lap, con ti 1é ngay con tiéu
chay va log Clostridium la cac bién phu thudc. Két
qua chi tiét dugc trinh bay trong Bang 3.
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Bang 3. Hoi quy v€ moi tuong quan gitia tilé Lactobacillus:coliforms (L:C) véi ti 1€ ngay con tiéu chay
va Log Clostridium trén heo giai doan 25 ngay - 60 ngay

Bién phu thuoc Bién doc lap Hé sé p
Ti I¢ ngay con tiéu chay L:C -0,163254 < 0,001
Hiéng s6 0,2895575 0
Log Clostridium L:C -0,330815 < 0,001
Hang s6 6,425907 0,017

Ti 1é ngay tiéu chay va muc Clostridium phu
thudc dang ké vao ti 1é L:C. Khi ti 1é nay ting,
ti 1é ngay tiéu chay va muc Clostridium déu
gidm (Bang 3). Do d6, dé giam tiéu chay va han
ché céac bénh do Clostridium & heo con, can ¢co
chién lugc diéu chinh nham téng ti 1é L:C, tuc
la gia tang 1gi khudn trong dudng rudt heo mot
cach hgp ly.

3.3. Moi lién hé giiia mgt vi sinh vat duong
rudt, tinh trang phan, trong lugng heo con
tai cac thoi diém

3.3.1. Thoi diém heo 25 ngay tudi
Moi lién hé gitia céc chi tiéu vi sinh vat va

trong lugng dugc phén tich tai thoi diém ldy mau

& tiing ca thé heo 25 ngay tudi. Két qua cho thiy
ti 1é L:C c6 mdi tuong quan thuan chat ché véi
trong lugng cua heo & giai doan nay (r = 0,6282,
P < 0,001). Su gia ting lgi khudn trong dudng
rudt giap tang cudng chuyén hoa, hip thu thic
an va nang cao hiéu qua chan nudi. Viéc b6 sung
probiotics vao khiu phén an & mtc t6i thiéu 10°
CFU/g hodc cao hon da dugc nhiéu nghién ctiu
chiing minh mang lai cai thién dang ké cho stic
khoe duong rudt va nang sudt & heo con (Minelli
& Benini, 2008; Bajagai & ctv., 2016). Ngoai ra,
két qua cling cho thidy méi tuong quan nghich
gitia Clostridium véi ti 1é L:C (r = -0,3176, P <
0.001) va trong lugng (r = -0,3015, P < 0,001) &
heo 25 ngay tudi (Bang 4).

Bang 4. Mé6i tuong quan gitia hé vi sinh vat dudng rudt va cic chi tiéu theo cé thé & heo con giai

doan 25 tudi

Trong lugng  Log Clostridium  Log Bacillus  Lactobacillus:coliforms (L:C)

Trong lugng 1

P
Log Clostridium -0,3015 1

P 0,0008
Log Bacillus -0,0179 -0,072 1

p 0,8463 0,4347
L:C 0,6282 -0,3176 0,0235 1

P < 0,001 0,0004 0,7991

Khong ghi nhan méi tuong quan gitia Bacillus
va trong lugng & heo trong giai doan nay. Diéu
nay co6 thé do heo bj stress khi cai stia, dan dén

giam s6 lugng Bacillus, bi cac vi khudn gay hai
nhu E. coli, Clostridium va Campylobacter canh
tranh gay ra tiéu chay (Luo & ctv., 2022). Dya
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trén moi tuong quan y nghia gitia ti 1¢ L:C véi
trong lugng va Clotridium tién hanh phén tich
phuong trinh héi quy, trong d6 ti 1¢ L:C la bién

doc lap, con trong lugng va log Clostridium la cac
bién phu thu¢c (Bang 5).

Bang 5. Hoi qui vé mdi tuong quan gitia ti 1é Lactobacillus:coliforms (L:C) véi trong lugng va log

Clostridium trén heo 25 ngay

Bién phu thu¢c Bién doc lap Hé s6 p
Trong lugng L:C 5,434844 < 0,001
Héng s6 0,9440199 0,103
Log Clostridium L:C -2,589871 < 0,001
Héng s6 6,810394 0

Két qua nghién ctiu cho thdy trong lugng heo
con 25 ngay tudi ¢ moéi tuong quan thuan va phu
thudc vao tilé L:C (P < 0,001), trong khi Clostridium
lai c6 moi tuong quan nghich va phu thudc dang
ké vao ti 1é nay (P < 0,001). Tai thoi diém nay, viéc
tang ti 1é L:C c6 thé hod trg tang trong lugng heo,
mang lai loi ich cho qua trinh chan nudi. Dong
thoi, su gia tang Lactobacillus tao ra canh tranh vi
sinh vat, giup gidm s6 lugng vi khuén giy hai nhu
Clostridium, qua d6 lam giam ti 1¢ tiéu chay & heo
sau cai stia. Nghién ctiu ctia Vigors & ctv. (2016)
cting ghi nhan méi tuong quan chat ché gitta nong
do Lactobacillus véi stic khde duong rudt, trong do
cac vi khuén ¢ lgi nay ho trg tiéu héa chit dinh
dudng, bao vé 16p mang nhay (Valeriano & ctv,,
2016) va canh tranh v6i cac vi khuén co hoi gay

bénh duong ru¢t nhu Clostridium, Salmonella, va
E. coli (Liu & ctv., 2014).

3.3.2. Thoi diém heo 60 ngay tudi

Tai thoi diém 60 ngay tudi, ti 1é L:C c6 moi
tuong quan thudn véi trong lugng heo con (r =
0,2756, P < 0,05) va tuong quan thudn chat ché
v6i Bacillus (r = 0,6617, P < 0,001) (Bang 6). Két
qua nay cho thdy heo con da phat trién mot hé vi
sinh vat 6n dinh, phan anh stic khoe dudng ruot
tot, v6i lgi khudn cao gop phéan ho trg ting trong
lugng. Ngoai ra, Bacillus cting c6 mdi tuong quan
nghich véi Clostridium (r = -0,27, P < 0,05), cho
thdy rang Bacillus 1a mét thanh vién cta cdng
dong lgi khudn dong vai tro canh tranh sinh hoc,
gitp giam mat d6 vi khudn Clostridium gay hai.

Bang 6. Mdi tuong quan gitia cac chi tiéu vi sinh vat va trong lugng trén heo 60 ngay

Lactobacillus:coliforms

Trong lugng  Log Clostridium  Log Bacillus (L:C)
Trong lugng 1
p
Log Clostridium -0,1919 1
p 0,1419
Log Bacillus 0,1659 -0,27 1
P 0,2051 0,037
L:C 0,2756 -0,1499 0,6617 1
P 0,0331 0,2531 0
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Dua vao méi tuong quan y nghia gitia ti 1é
L:C véi trong lugng va log Bacillus tién hanh
phén tich hoi qui véi bién doc lap la ti 1é L:C,

bién phu thu¢c 1a trong lugng va log Bacillus &
heo 60 ngay (Bang 7).

Bang 7. Hoi qui vé mdi tuong quan gitia ti 1é Lactobacillus:coliforms (L:C) v6i trong lugng va log

Bacillus trén heo 60 ngay

Bién phu thuoc Bién doc lap Hé s6 p
Trong lugng L:C 4,683514 < 0,001
Hang s6 17,47041 0,033
Log Bacillus L:C 3,499012 < 0,001
Hiéng s6 3,018549 0,000
Két qua cho thdy ti 1é¢ L:C c6 anh hudéng Loi Cam Poan

dang ké dén trong lugng va mat do Bacillus &
heo con 60 ngay tudi. Pay la co s¢ khoa hoc dé
dé xuit giai phap bé sung Bacillus két hgp véi
Lactobacillus trong khdu phan dn nham gia tang
lgi khuén dudng rudt, giam nguy co tiéu chay va
cai thién hiéu qua tang trudéng, qua d6 nang cao
nang sudt chan nuoi.

4. Két Luan

Két qua nghién ctiu cho thay s6 lugng vi
khuén c6 hai E. coli va Clostridium trong dudng
tiéu hda heo con giam dan theo thai gian, dédc
biét khi heo dat 60 ngay tudi. S6 lugng Bacillus
dugc b sung ludn duy tri § mic can thiét (> 6
log CFU/g) g6p phan han ché vi khuin gay bénh
giup canh tranh va tic ché mam bénh, cliing tac
dung khang khuén cta céc tinh dau. Két qua
thong ké cho thidy moi tuong quan thuan gitia
ti 1¢ L:C véi trong lugng heo, dong thai ti 1é nay
cling c6 tac dong tich cuc dén viéc giam ti 1é tiéu
chay va s6 lugng Clostridium. Diéu nay cho thay
vai trd quan trong cua cic 1gi khuén trong viéc
duy tri cAn bang hé vi sinh vat dudng rudt, tu dé
cai thién stic khoe duong tiéu hoa va tang trudng
cua heo.

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

L&i Cam On

Nhom nghién ctiu chan thanh cam on su
ho trg va gitp d& cua trai trong qua trinh thuc
hién va ldy mau. Dong thai cam on sy ho trg cta
Phong thi nghiém nghién ctiu chan nuéi va thu y
Truong Pai hoc Nong Laim TPHCM trong thuc
hién phén tich mau cta dé tai.
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ABSTRACT

This study evaluated potentials of purple onion (Allium cepa L.)
extract and its application in probiotics as a feed additive for
broilers. The results showed that purple onion extract contained
compounds with prebiotic potential with high contents of
Fructooligosaccharide, Quercetin 3,40-diglucoside, Quercetin
40-monoglucoside and Quercetin aglycone, which promoted
the growth of all three strains L. plantarum 1582, L. plantarum
WCES], L. plantarum JDM1, especially at 40% dilution. The strain
L. plantarum 1582, which exhibited superior probiotic properties
(acid resistance 8.97 log CFU/g, bile salt tolerance 10.42 log
CFU/g, temperature tolerance 7.51 - 8.10 log CFU/g, maintaining
a high cell density in gut after 24 - 72 h 4.93 - 5.96 log CFU/g),
was used in the in vivo purple onion fermented product test.
Oral administration of the fermented product to broiler chickens
showed that L. plantarum 1582 survived well in the gastrointestinal
tract, especially in the small intestine and ceca for 24 - 48 h. It
can be concluded that the purple onion extract has potential as
a prebiotic and the purple onion-fermented product with L.
plantarum 1582 can be used as a feed additive. However, further
in vivo studies are needed to evaluate the efficacy of this product
under real conditions.

Cited as: Phan, H. V,, Hoang, P. T. A., Ta, V. D. Y., & Nguyen, H. X. (2025). Evaluation of potentials
of bioactive compounds extracted from purple onion (Allium cepa L.) for culturing Lactobacillus
plantarum to develop probiotics in broilers. The Journal of Agriculture and Development 24(2), 73-83.
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Panh gia kha niang cta cac hoat chit chiét xuat tit hanh tim (Allium cepa L.) dung trong nudi
cay Lactobacillus plantarum dé tao ché phidm probiotic stii dung trén ga thit
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1. it Van Dé

TOM TAT

Nghién ctiu nay danh gia kha nang tién sinh hoc ctia chiét xuat
hanh tim (Allium cepa L.) va Gng dung cta né trong ché phdm
sinh hoc lam chét phu gia thtic dn cho gia cdm. Két qua cho théay
chiét xuat hanh tim chda cac hgp chat cé tiém nang prebiotic véi
ham lugng cao ctia Fructooligosacarit, Quercetin 3,40-diglucoside,
Quercetin 40-monoglucoside va Quercetin aglycone, thic déy
su tang trudng ctia ca 3 chung L. plantarum 1582, L. plantarum
WCES1 va L. plantarum JDM1, ddc biét 6 nong do pha loang 40%.
Chung L. plantarum 1582 thé hién ddc tinh probiotic vugt troi
(kha nang khang axit 8,97 log CFU/g, mu6i mat 10,42 log CFU/g,
nhiét do 7,51 - 8,10 log CFU/g, duy tri mét d¢ t€ bao cao trong co
quan tiéu hod sau 24 - 72 gi¢ 4,93 - 5,96 log CFU/g) - da dugc st
dung trong thu nghiém ché phdm lén men hanh tim (HTLM). B6
sung HTLM theo dudng udng cho ga thit cho thay L. plantarum
1582 da ton tai tot trong duong tiéu hoa, dic biét & rudt non va
manh trang trong 24 - 48 gi6. Tu két qua nghién ctiu dat dugc cho
thdy ché phdm HTLM c6 tiém ning st dung nhu mot chét phu gia
thiic an trong chdn nudi ga thit. Tuy nhién, can c6 thém cac nghién
ctu in vivo d€ danh gid hiéu qua cia HTLM nay trong diéu kién
thuc té.

ché phdm probiotics dugc xem la mot giai phéap
hiéu qua tiém nang thay thé cho AGPs.

Trong nhiéu thap ky qua, thudc khang sinh

da dugc st dung rong rai trong nganh chdn nudi
ga thit, ddc biét 1a cac chat kich thich tang trudng
khang sinh (Antibiotic Growth Promoters -
AGPs). Tuy nhién, viéc sti dung AGPs da gay ra
lo ngai vé khang thudc, do kha nang tao ra su
khéng thudc & con ngudi khi tiéu thu san phdm
chin nuéi. Viéc cdm st dung AGPs c6 thé anh
hudng tiéu cuc dén stic khoe va nang suét cua ga,
tuy nhién nhiting nghién ctiu gan day cho thay

Prebiotics 1a nhiing chat nén khong tiéu
héa duoc, c6 thé duge 1én men chon loc bai
mot s6 vi sinh vat trong duong tiéu hoa, nhu
Lactobacillus va Bifidobacterium, tii d6 mang lai
lgi ich cho stic khde vat chu (Mansouri, 2016).
Khi dugc 1én men bdi cic vi khuén, prebiotics
gitip tao ra cac acid béo chudi ngan (Short-Chain
Fatty Acids - SCFA) nhu acetate, propionate va
butyrate, nhiing chat nay c6 lgi cho stic khoe
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duodng rudt va toan co thé. Cac vi khudn sinh
acid lactic, dac biét la Lactobacillus spp., st dung
prebiotics lam ngudn carbon va nang lugng. Qua
trinh lén men nay khong chi gitp ting s6 lugng
vi khuédn lactic trong rudt ma con tang cudng
kha néing tic ché cic vi khudn giy bénh thong
qua viéc tao ra axit lactic, ha thdp pH cua moi
truong rudt (Saad & ctv., 2013). Nhu vay, chtc
ning chinh ctia prebiotics 1a thuc ddy su phat
trién va hoat dong cua vi khuén c6 1gi, tit d6 ho
trg stic khoe tong thé ctia vat nuoi. Gilchrist &
ctv. (2007) da bao cdo rang hau hét moi oligo-
va polysaccharide déu la prebiotic, dac biét
la fructans - mot nhoém carbohydrate du tri,
cht yéu la fructooligosaccharides (FOS). Theo
Kareem & ctv. (2015), mot chét chi dugc coi la
prebiotic khi dép ting ba diéu kién: (i) khong
bi thity phan hay hép thu trong phan trén cua
duong tiéu hoa; (ii) c6 kha nidng 1én men chon
loc bai vi sinh vat cd 1gi trong rudt két, kich thich
su phat trién ctia ching; (iii) thuc ddy su thay déi
tich cuc trong hé vi sinh vat rudt, ching han nhu
tang cuong hoat dong cta Lactobacillus.

Hanh tim (Allium cepa L.), mdt nong dac
san tai mién Trung Viét Nam, 1a nguon giau cac
hop chét hoat tinh sinh hoc c6 lgi d6i véi stic
khoe ching han nhu cac hgp chit phenolic, dic
biét 1a flavonoid va mot s6 hgp chét hitu co luu
huynh c6 dédc tinh sinh hoc khang khudn va
chong oxy hoa (Wilson & ctv., 2007). Bén canh
dd, quercetin la mot flavonoid c6 mit trong cay
ho hanh (Alliaceae) méc du quercetin khong truc
tiép hoat dong nhu mat prebiotic, nhung né co6
thé anh hudng dén hé vi sinh vat dudng rudt va
hé trg qua trinh 1én men cta cac prebiotic khac
nhu inulin va FOS (Kumar & ctv., 2022). Tuy
nhién, mot s6 chiét xudt thuc vat trong do co
ct hanh tim clng c6 thé€ gy mét can bang lgi
khuén trong rudt (Myers & ctv., 2009), nén cin
tim kiém cdc chét sinh hoc hiiu ich cho viéc tdi

tao hé vi sinh vat dudng rudt. Men vi sinh c6 vai
tro diéu chinh hé vi sinh vat dudng rudt va ngan
chén sy phét trién cia mam bénh (Wang & ctv,,
2018), trong khi prebiotic dugc chuyén hoa chon
loc bdi cac vi khuén dudng tiéu héa c6 1gi (Sunu
& ctv.,, 2019). Lén men thdo dugc v6i men vi sinh
c6 thé cai thién hoat tinh va nang sudt chiét xuit
ctia cac thanh phén chtic ning ctia chung nang
cao gid tri st dung cho vat nudi.

Chinh vi vay, gia thuyét nghién ctu dugc
dua ra rang FOS va quecertin trong hanh tim c6
thé hoat dong nhu mot prebiotic tu nhién; khi
hanh tim dugc 1én men béi chung 1gi khuédn
Lactobacillus plantarum, sy phat trién cta vi
khudn c6 loi dugc ting cudng, ting stic chong
choi ctia vi khudn véi diéu kién khic nghiét ctia
co quan tiéu hoa gia cdm va tu d6 tuyén chon
dugc chung lgi khuén thich hgp nhét dé€ tién
hanh tht nghiém in vivo trén ga thit.

2. Vat Liéu va Phuong Phap
2.1. Vit liéu

Chung vi khuén: Ba chiing da phan lap
va tuyén chon tii phan ga ban dia (Ga Kién,
Thtia Thién Hué) bao goém L. plantarum 1582,
L. plantarum WCFS1, L. plantarum JDMI1
v6i Genbank ID tuong tng la MT597487.1,
AL935263.2, CP001617.1, d€ 1én men cu hanh
tim. Chung vi khudn dugc duy tri tai Phong thi
nghiém Vi sinh, Khoa Chan nuéi Tha y, Truong
Dai hoc Nong Lam, Pai hoc Hué. Cac chung
L. plantarum dugc nudi cdy chuyén ti€p ba lan
trong moi trudng MRS dudi diéu kién yém khi
& 37°C trong 24 git. O 14n nudi cdy cubi cung,
chung loi khudn dugc u trong diéu kién yém khi
& 37°C trong 12 gi®; chudn d¢ canh khudn tai
0,5 McFarland, dung phuong phap pha loang
va dém mat do té€ bao tai nong do pha loang va
xac dinh nong d¢ pha loang dat mat d¢ vi khuan
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10 CFU/mL, tai mat d¢ vi khudn nay dich canh
khuén dugc sti dung lam giéng cho qua trinh 1én
men ct hanh tim.

Chiét xuit hanh tim: Hanh tim (Allium
cepa L. var. aggregatum - NCBI Genbank ID:
NC_057575.1, 4-5 thang) dugc trong theo tiéu
chuin Vietgap TCVN 11892-1:2017 (VS, 2017)
tai Dién Mon, Phong Dién, Thiia Thién Hué. Quy
trinh chiét xu4t hanh tim dya theo Yadav & ctv.
(2015) v6i mot v6i mot s6 diéu chinh. Tom tat
quy trinh: hanh tim rtia sach ngam trong dung
dich NaCl 5%/120 phut va dugc khti trung bang
den UV (30 mW/cm?), sau d6100 g hanh dugc
nghién nat d€ thu dich chiét, sau do loc qua vai
man (2 16p) va ly tam & 5000 vong/phut trong 15
phut d€ loai bo phan khong hoa tan.

2.2. Phuong phap

Dinh lugng dugc chit tiém nang prebiotic cua
hanh tim

Thuc hién dinh lugng ciac hoat chat
Fructooligosaccharide va Quercetin trong dich
chiét hanh tim (Onion Extract - OE) bédng
phuong phap sic ky long hiéu nidng cao (High
Performance Liquid Chromatography - HPLC)
tai Trung tdm Kiém nghiém thudc va thuc phdm
(HueQC, TT-Hué).

Danh gia kha ning sdng sot cua L. plantarum
trong dich chiét hanh tim

Chuén bi OE pha lodng v6i nudc cét vo trung
6 4 nong do (20%, 40%, 60% va 80%) 1én men
v6i tiing chung L. plantarum (10° CFU/mL) &
ty 1é 100:1 (v/v). Thay thé moi trudng 1én men
OE bang moi truong MRS (deMan, Rogosa va
Sharpe) long dé€ lam doi chiing. Stic dé khang
cta L. plantarum trong OE dua theo phuong
phap Masalam & ctv. (2018). Khoang 24 gi6
sau khi cho hanh tim 1én men véi L. plantarum,

mau dugc dong nhét; hat 1 mL ti mdi do pha
loang (20%, 40%, 60% va 80%) cdy vao moi
truong LB (Luria Bertani) agar, t trong ti 4m &
nhiét do 35 + 10°C trong vong 24 - 48 gi®; mét
do6 vi khuén trung binh dugc tinh ti ba 14n lap
lai, tai nong do dich HTLM c6 mat d¢ vi khudn
16n nhét dugc st dung tao ché phdm (TCVN
6261:2007) (VS, 2007).

Panh gia kha nang khang axit va mudi mat caa
L. plantarum

Cac chang L. plantarum & cac mic néong do
lén men dugc nudi cdy 6 37°C trong 24 gio, va
tao huyén phu trong 10 mL MRS véi pH = 2
va 50 mL MRS chtta 0,3% mu6i mat; dich canh
khuédn dugc diéu chinh 6 néng d6 10® CFU/mL,
va cac 6ng dich canh khuén dugc & 37°C trong
3 gid; hut 300 pL dich canh khudn ¢ 0, 1, 2, va 3
gio dé do mat do tang trudng bing quang phé
ké & 600 nm; hat 100 uL mau dich cdy 1én moi
truong LB agar dé dém tOng s6 Lactobacillus
(TCVN 6261:1997) (VS, 1997).

Panh gia kha nang chiu nhiét caa L. plantarum

Vi khuén L. plantarum & cac mic néng d¢ lén
men t6i Uu dugc cdy vao moi truong MRS chua
hon hgp hanh tim va thiic 4n cong nghiép (AG
- 3118, Cong ty CP Agrifeed Viét Nam), sau do
0 & cac nhiét dd khac nhau (25°C, 35°C, 45°C va
55°C) (Mallappa & ctv., 2019). S6 lugng khudn
lac Lactobacillus dugc dém va tinh gia tri trung
binh (TCVN 6261:1997) (VS, 1997).

Panh gia ché phim hanh tim 1én men véi
chung L. plantarum in vivo

Quy trinh tao ché phdm sinh hoc dugc stia
déi tu Mangisah & ctv. (2021). Mot cach ngan
gon, chung L. plantarum (dugc tuyén chon tu
nghién ctiu in vitro) giong thuan da dugc nudi
cdy tang sinh trén thach MRS va dugc @ yém
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khi trong 2 ngay & 38°C. Stia gdy (20 g) dugc
pha loang trong 180 mL nudc cat va khudy déu
cho dén khi dong nhat lam mdi truong phat
trién cho vi khudn (nguén lactose). Cac chiing
Lactobacillus thu dugc bang stia giy (200 mL) va
u & 38°C trong 2 ngay trong diéu kién yém khi.
Dé san xudt ché phdm, 100 g OE dugc tron va dat
trong mot binh ky khi, hoa tan trong 200 mL stia
gy c6 chtia Lactobacillus (chuén bi trude do), va
tron cho dén khi dong nhat, pH ctia mdi trudng
[én men 6,0. Qua trinh 1én men dugc thuc hién &
30°C trong 18 gid va lac & toc do 100 vong/phat,
sti dung chting Lactobacillus (> 10° CFU/mL).

Thi nghiém in vivo: T6ng s6 36 ga con giéng
3F Viét (1 ngay tudi) dugc chia thanh 2 nhém (3
6 chudng, 6 con/6). Hiéu chinh mat d6 vi khuén
trong dich HTLM tai 10° CFU/mL, thuc hién
c6 dédc dich HTLM bang cach: ly tim dung dich
dé thu cac té bao vi khuén tai phén lang; loai bo
mot phin hodc toan bd phan dich phia trén dé
lam giam thé tich dung dich; hoa lai phan lang
vi khuén vao mot thé tich dung dich it hon dé
dat dugc mat d6 mong muén. Ché phdm HTLM
dugc bo sung dudi dang hoa vao nudc udéng cho
ga. Nhom thi nghiém dugc b6 sung 1 mL ché
phém 1én men chda 10° CFU/mL L. plantarum,
nhom doi ching nhan 1 mL nudc cat. Ga dugc
nudi trong 1ong sat (0,9 x 0,5 x 0,5 m) véi diéu
kién anh sang lién tuc va nhiét d¢ 35°C. Chudng
va san dugc khti trung bang nhiét va povidine
10%. Ché d6 an phdi tron theo tiéu chudn 10

TCN 661-2005. Thiic dn va nudc tiét trung (UV)
cho ga dugc cung cip tu do. Ga dugc giét mo
nhan dao d€ thu thip mau dich ti héi trang,
manh trang, rudt gia tai thoi diém 24, 48, 72
gid sau khi b6 sung ché pham (Mangisah & ctv,,
2021). Téng s6 khudn lac Lactobacillus tinh theo
don vi CFU/g (TCVN 6261:1997) (VS, 1997).
Quy trinh lién quan dén viéc st dung ga dugc
thuc hién theo cac tiéu chuén va phé duyét dao
dtic ctia Uy ban Phuc lgi Dong vat, Dai hoc Hué,
Viét Nam (S6 HUVNO21).

2.3. Phan tich thong ké

Tat ca cac thi nghiém dugc thuc hién ba lan
doc lap va dii liéu dugc biéu thi dudi dang trung
binh (Mean) + do6 léch chudn (SD) va ti 1& %.
Dbon vi khuén lac CFU dugc biéu thi dudi dang
log CFU/g. S6 liéu dugc quan ly bang phan mém
Exel 2020, va phan tich thong ké bang phan mém
IBM.SPSS (Phién ban 22) v6i oneway ANOVA,
héu kiém béang phép thtt Tukey va dugc coi la cd
y nghia & mtic o = 0,05.

3. Két Qua va Thao Luén

3.1. Xac dinh cédc hoat chit khang khuén tiém
nang cua chiét xuit hanh tim

Két qua nghién ctu vé ham lugng cta
cac chat tiém ndng trong hoat déng prebiotic
(fructooligosaccharide va quercetin) trong hanh
tim va tdc dong doi véi su phat trién cua lgi
khuén L. plantarum dugc trinh bay trong Bang 1.

Bang 1. Dinh lugng mdt s6 hoat chat tiém nang prebiotic chinh c6 trong chiét xuat ca hanh tim

Thanh phan

Nong do” (t,, phut)

Fructooligosacarit
Quercetin 3,4°-diglucoside
Quercetin 4°-monoglucoside

Quercetin aglycone

3,34 + 0,26 (5,35)
240,01 + 0,39 (33,30)
159,86 + 0,09 (42,45)
24,13 + 0,08 (48,17)

‘Nong do tinh bang mg/100 g khoi luong kho; t: thoi gian luu.
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Nghién ctiu nay cho thdy ham lugng
Fructooligosacarit (FOS) trong hanh tim la 3,34
mg/100 g khoi lugng kho. Két qua phan tich ham
lugng FOS tli ca hanh tim trong & Pién Mon,
Phong Dién, Thua Thién Hué, tuong duong
voi két qua cua Altuntas & ctv. (2019). Tac gia
Diriba-Shiferaw & ctv. (2013) cho biét FOS cé
mdt trong cac loai rau qua, & cac cdy ho hanh
chiém khoang 1 - 2%. Chat FOS 1a mot loai
carbohydrate khong tiéu hoéa dugc, dong vai tro
nhu nguon thtic an cho cac vi khuén ¢6 lgi trong
duodng rudt, tit d6 thac déy su phat trién cta lgi
khu4n (Altuntas & ctv., 2019).

Ngoai ra, két qua phan tich con cho thiy co
su hién dién cta nhiing hgp chit quercetin
3,4’-diglucoside, quercetin 4’-monoglucoside va

quercetin aglycone (Bang 1). Day la nhiing hgp
chat thudéc nhom flavonoid, dugc biét dén véi
kha ndng chong oxy héa va khang viém manh
mé. Mot s6 nghién ctiu gan day cho théy rang cac
flavonoid cling c6 thé c6 tac dung nhu prebiotic,
bang cach diéu chinh hé vi sinh vat duong ruét
va thic day su phat trién cta cac vi khudn c6 lgi
(Sagar & ctv., 2022).

Két qua & Bang 1 cling cho thay thoi gian
luu ctia méi chét cing khac nhau, day la thoi
gian dé cac hgp chat chinh di chuyén qua cot
phén tich va dugc ghi nhin. Thoi gian d€ di qua
cdt phén tich va dugc phat hién & cac hoat chét
Fructooligosacarit, Quercetin 3,4°-diglucoside,
Quercetin 4°-monoglucoside, Quercetin aglycone
lan lugt la 5,35; 33,30; 42,45 va 48,17 phut.

3.2. Kha nang song sot cua L. plantarum trong dich hanh tim

k

1

T

BL. plantarum 1582
OL. plantarum. WCFS1

oL. plantarum JOM1

=
=)

©w
4]

L
=}
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S8 lwgng Lactobactius spp.{log CFU/ml)
\

|

5 O R i

20%

40%

60%

80%

Déi ching

Nong dé dich chiét hanh tim (OE)

Hinh 1. Mtc do t6i uu cua ndong do dich hanh tim lén men véi L. plantarum. Gia tri cé
dau * biéu thi sai khac c6 y nghia thong ké (P < 0,05).

Két qua tii Hinh 1 cho thdy & s6 lugng
Lactobacillus (9,31 - 10,19 CFU/g) song sot tot
sau 24 gi¢ nudi cdy trong OE & cac nghiém thtic
bé sung mot trong 3 chung L. plantarum 1582, L.
plantarum WCEFS1 va L. plantarum JDM1 la tuong
duong hodc cao hon déi chiing (9,22 - 9,31 CFU/g
trong mdi trudng MRS 16ng); sai khac c6 y nghia

thong ké (P < 0,05) 6 nghiém thtic 40% so véi cac
nghiém thtc con lai. Tuong tu, mot s6 nghién ctiu
cho thay b6 sung prebiotic nhu oligosaccharide
c6 thé tang 81% thanh phan Lactobacillus spp.
(Sanches Lopes & ctv., 2016), va b6 sung prebiotic
6 mtc0,1 - 0,2% c6 thélam tang vi khuén c6 1gi va
giam vi khudn c6 hai (Pop & ctv., 2021).
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3.3. Kha nang khang axit, muoi mat va nhiét
dd trong co quan tiéu héa gia cam

Kha nang khang axit va mudi mat la hai yéu
t6 quan trong dé vi khuén probiotics c6 thé séng
sOt va phat trién trong mdi trudng duong tiéu

hoéa ctia ga. Kha nang chiu nhiét ctia probiotic la
mot yéu t6 quan trong trong qud trinh san xuét
va bdo quan san phdm, ciing nhu kha ning tén
tai ctia chung khi di qua duong tiéu hoa. Két qua
kha nang khang axit, mu6i mét va chiu nhiét ctia
cac chung L. plantarum thé hién & Bang 2.

Bang 2. Kha ning khang axit, mudi mat va nhiét d¢ ctia cac chung L. plantarum (log CFU/g)

Moi trudng L. plantarum L. plantarum 1582 L. plantarum p
WCES1 JDM1

Co quan tiéu hdéa

Axit 8,77°+ 0,34 8,97*+ 0,14 8,73+ 0,21 0,035

Muo6i mat 9,93+ 0,34 10,42*+ 0,32 10,18+ 0,04 0,021

Nhiét do

25°C 7,914+ 0,39 7,51+ 0,23 7,77+ 0,19 0,533

35°C 7,94 £ 0,17 8,10 = 0,04 7,96 £ 0,25 0,461

45°C 7,77 + 0,05 7,5148 + 0,37 7,624+ 0,10 0,038

55°C 7,65 + 0,02 7,59 + 0,39 7,22°¢+ 0,06 0,029

P 0,039 0,011 0,016 -

Chil thich: Gid tri ¢6 chit cdi mii A,B trong cung mot cot va a,b trong cting mot hang khdc nhau biéu thi sai

khdc c6 y nghia thong ké (P < 0,05).

Két qua cho thay ca ba ching L. plantarum
déu thé hién khd ning séng sot t6t trong moi
truong axit (pH = 2) véi gia tri log CFU/g cao (>
8,7 CFU/g). Trong d6, chiing L. plantarum 1582
cho thdy kha néng chiu axit t6t nhét (8,97 log
CFU/g) (P = 0,021) so v6i chung L. plantarum
WCEFS1 va L. plantarum JDM1 (Bang 2). Tuong
ty, mot s6 nghién ctiu ciing cho thdy enzyme
protease anh hudng dén kha ndng khang axit
cta Lactobacillus (Gupta & ctv., 2017); trong do,
aminopeptidase c¢6 thé€ anh huéng dén su thich
nghi va tdng trudng cta Lactobacillus trong diéu
kién axit (Hill & ctv., 2018). Theo Damayanti
& ctv. (2017), Lactobacillus c6 kha nang ton
tai trong moi truong axit nho sy hién dién cua
enzyme histidine decarboxylase va qua trinh kht
amin ctia enzyme arginine. Kha nang chiu axit
cua Lactobacillus cao nhd kha nang duy tri pH
té€ bao chat & do kiém cao hon pH bén ngoai va

kha ning chong ro ri té bao cao hon (Jiang & ctv.,
2017; Souza & ctv., 2018).

Vé kha nang khang mu6i mét, ca ba chiing L.
plantarum c6 thé€ phat trién va ton tai trong moi
truong chiia mu6i mat & noéng do 0,3% (> 9,9
log CFU/g). Trong d6, ching L. plantarum 1582
(10,42 log CFU/g) cho thay kha nang chiu mu6i
mat tot nhét so v6i 2 chling con lai (P < 0,05)
(Bang 2). Theo Vecchione & ctv. (2018), kha
nang chong chiu cta vi khuén thé hién qua sy
phat trién ctia ching trong nhiing diéu kién moi
truong bat 1gi nhu mudi mat. Trong nghién ctiu
nay chung L. plantarum 1582 da thé hién kha
ndng song tot trong moi trudng mudi mat. Tac
gia O’Flaherty & ctv. (2018) cting cho biét su ton
tai ctia nhting 1gi khuén trong moi truong bat lgi
nhu axit da day va mudi mat, gép phan mang lai
lgi ich cho stic khoé vat cht.
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Két qua & Bang 2 cho thdy ba ching L.
plantarum déu thé hién kha ning chiu nhiét tot
6 25°C va 35°C (P > 0.05). Khi nhiét d¢ ting
lén 45°C va 55°C, kha ndng song sét clia ca 3
chting déu giam. Trong do, chung L. plantarum
1582 thé hién kha ning chiu nhiét t6t & 45°C
va 55°C so véi cac chung con lai (P < 0,05). Tac
gia Schloss (2014) cling cho biét nhiét do cao co6
thé lam giam hoat dong s6ng cta vi khudn; khi
nhiét d¢ tang, toc do trao ddi chat ctia vi khuédn
cling ting, nhung néu nhiét do vugt qua giéi han
chiu dung, qua trinh tang trudng ctia chung co
thé ngting lai va t€ bao bi chét. Nghién ctiu cta
Fernandes (2017) cho thdy L. plantarum cé thé
sti dung axit lactic nhu mdt nguén carbon qua
con duong chuyén hda-oxy hda, diéu nay lam gia
tang su phat trién cua vi khudn trong moi truong
c6 nhiét do cao. Trong do, nhiét do t6i uu cho su

phat trién cta vi khuén L. plantarum ndm trong
khoang 30 - 37°C, va lgi khudn nay cting ¢ kha
nang chiu nhiét 1én dén 40°C (Ma & ctv., 2021).

Nhu vay, ching L. plantarum 1582 chiém uu
thé hon vé kha nang khang axit, mudi mat va
nhiét do so véi hai chung con lai, va chling nay
dugc lua chon cho thii nghiém in vivo tiép theo.

3.4. Kha nang sdng cua L. plantarum trong co
quan tiéu hoa cua ga sau khi uéng ché phaim
1én men

Ga thu nghiém dugc cho udéng ché phidm
hanh tim 1én men (HTLM), va dugc m6 khim
nhan dao & nhiing thoi diém sau 24, 48 va 72 gio.
Trong suét 3 ngay thi nghiém, ga khong bo an va
khong biéu hién bat ky triéu chiing bat thudng.
Két qua kha ning song cua L. plantarum 1582
thé hién Bang 3.

Bang 3. Kha nang ton tai cta L. plantarum 1582 (log CFU/g) & co quan tiéu hda ctia ga sau khi bo

sung hanh tim lén men (HTLM) (n = 18)

Nghiém thiic ~ Thoi diém sau b6  Rudt non Manh trang Rudt gia p
sung HTLM

Thi nghiém 24 gio 5,954+ 0,01 5,954+ 0,02 5,884+ 0,03 0,152
48 gio 5,96* + 0,04 5,754 + 0,09 5,61°+ 0,2 0,028
72 gio 5,42°%+ 0,13 5,623¢+ 0,13 4,93%+0,17 0,031

Dai chiing 24 gio 0 0 0 -
48 gid 0 0 0 -
72 gid 0 0 0 -

P 0,011 0,032 0,043 -

Chil thich: Cdc gid tri ¢6 chit s6 mii a-c hodc A,B khdc nhau biéu thi sai khéc c6 y nghia théng ké (P < 0,05)

trong ciing m@t hang hodc trong cung mot cot.

Két qua cho thay kha ndng ton tai cia chiing
vi khuén trong rudt ga gidm dan theo thdi gian
sau khi b6 sung HTLM; nhin chung L. plantarum
1582 ton tai tuong doi tot trong 24 git (5,88 - 5,95
log CFU/g) va 48 gis (5,61 - 5,96 log CFU/g),
nhung sau d6 giam dang sau 72 gi (4,93 - 5,62 log
CFU/g) (P < 0,05). Trong d6, mat d6 L. plantarum

1582 trong rudt non cao hon & manh trang,
rudt gia sau 48 gio (P < 0,05). Theo nghién ctiu
cua Cartman & ctv. (2008), sau 168 gid, bao tu
hién dién trong dudng tiéu hoa ga khoang 5 x
10* - 5x 10° CFU/g. Latorre & ctv. (2014) cling
cho biét sau 120 gi¢ s6 bao tli trong manh trang
ctia vat nudi chi con 10°CFU/g.
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4. Két Luan

Nghién ctiu nay da chi ra ring hanh tim
chtia cac hgp chat prebiotic tiém nang, nhu
fructooligosaccharide va quercetin. ( néng
do pha loang 40%, chiét xuat hanh tim da thac
ddy su tang trudng ctia cac chung L. plantarum.
Trong d6, L. plantarum 1582 thé hién kha ning
probiotic vugt troi véi kha nang khang axit, muoi
mat, nhiét do va duy tri mat do t€ bao cao trong
thiic an chan nuoi. Thi nghiém in vivo trén ga
thit cho théy L. plantarum 1582 c6 thé ton tai va
hoat dong trong duong tiéu hoa ctia vat cha. Két
qué nay md& ra huéng phat trién ché phdm hanh
tim lén men véi L. plantarum 1582 nhu mot chat
phu gia thtic an chan nuo6i tiém ning gép phan
cai thién stic khde duong rudt va nang sudt vat
nudi. Tuy nhién, d€ khang dinh hiéu qua thuc
té cia ché phdm nay, can tiép tuc tién hanh cac
nghién ctiu in vivo sau rdng hon trong diéu kié¢n
san xudt thuc té.

Loi Cam Doan

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

Loi Cam On

DéE tién hanh nghién ctiu nay nhom tac gia
xin chan thanh cam on sy tai trg kinh phi ctia Bd
Gido duc va Pao tao, Viét Nam thong qua dé tai
Céap Bo ma s6: B2023-DHH-24.
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ABSTRACT

Eclipta prostrata L. is a medicinal herb used in many folk remedies
in Asian countries because it contains valuable components such
as alkaloids, polyphenols, steroids, saponins, triterpenes, etc. In
particular, polyphenol compounds extracted from this plant show
antioxidant, anti-inflammatory, antibacterial activities, etc. This
study focused on investigating the factors affecting the extraction
of polyphenol from Eclipta prostrata. The highest total polyphenol
content was obtained using 50% ethanol at 60°C for 90 min with a
solvent:material ratio of 40:1 mL/g. Since, the extraction conditions
were optimized by response surface methodology according to
central composite design. The results showed that the polyphenol
content obtained was 55.92 mg GAE/g dw with a solvent:material
ratio of 43:1 mL/g at 64°C for 97 min. In addition, the antioxidant
activity of the extract from Eclipta prostrata was also determined
with an IC | value of 78 pg/mL through the 2,2-diphenyl-1-
picrylhydrazyl (DPPH) free radical scavenging method.
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1. Dt Vin Pé

Cay cé muc (Eclipta prostrata L.) hay con

TOM TAT

Co muc (Eclipta prostrata L.) 1a loai thao dugc dugc st dung trong
nhiéu bai thu6c dan gian & cac nuidc chau A nho cé chita nhiing
thanh phan héa hoc c6 gia tri nhu alkaloid, polyphenol, steroid,
saponin, triterpene,... Trong do, cac hgp chat polyphenol dugc
chiét xuat ti loai cdy nay cho thdy c6 kha ning khang oxy hoa,
khéng viém, khang khudn,... Nghién ctiu nay tap trung khao sat cac
yéu t6 anh hudéng dén qua trinh trich ly polyphenol tii cay cé muc,
ham lugng polyphenol téng s6 thu dugc tot nhét khi st dung dung
moi ethanol 50% & 60°C trong 90 phut véi ti 1¢ dung moéi:nguyén
liéu 40:1 mL/g. Tl d6, diéu kién trich ly dugc t6i uu hoa bang
phuong phap bé mat dép ting (response surface methodology)
theo thiét ké phtic hgp trung tam (central composite design). Két
qua nghién ctiu cho thdy ham lugng polyphenol cao nhat thu dugc
la 55,92 mg GAE/g vat chat kho véi ti 1¢ dung moi:nguyén liéu la
43:1 mL/g & 64°C trong 97 phut. Ngoai ra, hoat tinh khang oxy
héa ctia cao chiét tli cay cd muc ciing dugc xac dinh véi gia tri
IC,, 1a 78 ug/mL thong qua phuong phap bat géc tu do DPPH
(2,2-diphenyl-1-picrylhydrazyl).

Singh & ctv., 2019; Rashid & ctv., 2022), khang
khudn (Bakht & ctv., 2011) va khang ung thu
(Yadav & ctv., 2017). Cay co muc cing hod trg

dugc goi la co nho noi, han lién thao thudc ho
Cuc (Asteraceae ). Day la loai cay dugc st dung
phd bién trong nhiéu bai thudc y hoc ¢6 truyén
dé gitp ting cuong tri nhd, chilic nang nhén thic
cting nhu diéu tri nhiéu bénh khic nhau nhu:
bénh gan, than, réi loan ho hap, bénh ngoai da,
sot, tiéu dudng, ting huyét ap va chidn thuong
(Kim & ctv.,2010; Feng & ctv., 2019). Ngoai cong
dung dan gian, nhiéu nghién ctu trén thé gisi
cling da cho thdy cac chiét xudt tii cay cd muc
ciing c6 kha ning khang viém (Arunachalam &
ctv., 2009), khang oxy héa (Chan & ctv., 2014;

diéu tri ti€u dudng nho tac dung 6n dinh dudng
huyét (Kaur & ctv., 2021), c6 kha nang kich thich
moc téc (Datta & ctv., 2009) va bao vé thin kinh
gip ngan nguia su suy thodi cua té bao than
kinh, ho trg stic khoe nio bo va tri nhé (Guenné
& ctv., 2020).

Nhiéu loai chat hoa hoc da dugc chiét xuit
va xac dinh ti E. prostrata bao gom: glycoside,
alkaloid, flavonoid, coumestan, lipid, steroid,
saponin, phytosterol, polyacetylene, triterpene
va cac hgp chét khac (Timalsina & ctv., 2021).
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Trong do, polyphenol dugc xem nhula thanh phan
chinh va c6 tac dong dang ké dén cac hoat tinh
sinh hoc ctialoai cay nay (Dalal & ctv., 2010; Lee &
ctv,, 2010; Pukumpuang & ctv., 2014). Polyphenol
la hgp chdt chuyén hoa thi cip cd cdu truc tit don
gian dén phiic tap (Velderrain-Rodriguez & ctv.,
2014). Nho s& hitu hoat tinh sinh hoc da dang,
dac biét 1a kha nang khang oxy hoa, ching dugc
ung dung trong nhiéu nganh céng nghiép khac
nhau nhu dugc phdm, thuc phdm, my phdm, bao
bi va dét may (Albuquerque & ctv., 2020).

V6i tiém nang da dang vé dugc ly ciing nhu kha
nang ting dung rong rai trong nhiéu linh vic nén
viéc chiét tach cac hop chat 6 hoat tinh sinh hoc,
cu thé 1a polyphenol tii c6 muc la can thiét. Trudc
day, ham lugng polyphenol cling nhu hoat tinh
sinh hoc ctia cao chiét co muc da tting dugc nghién
ctu nhung quy trinh trich ly nhém hgp chat nay
chua dugc t6i uu hda. Vi véy, nghién ctiu nay dugc
thuic hién nham khao sat cac yéu t6 c6 anh hudng
dén ham lugng polyphenol, tii d6 t6i uu hoa quy
trinh bang phuong phép bé mat dap ting.

2. Vat Liéu va Phuong Phap Nghién Cuu
2.1. Vit liéu
2.1.1. Co muc

Co muc khé dugc thu mua & Thao Mdc Tué
Minh (s6 24, duong 75, Tan Phong, Quén 7,
TPHCM). Nguyén liéu sau dé dugc nghién va
rdy qua ray co kich thuéc 1,25 mm dé€ thu bot
min (dm d6 10,4% (w/w)) va dugc bao quan
trong tui hut chan khong.

2.1.2. Héa chat

Céac hoa chit dugc st dung trong nghién
ctiu bao gom ethanol 96% (Viét Nam), chat
chudn gallic acid (Merck, Dtic), thudc thi Folin
- Ciocalteu (Merck, btc), 2,2-Diphenyl-1-
picrylhydrazyl (DPPH) (TCIL, Nhét Ban), Na,CO,
(Xilong, Trung Qudc), methanol (Xilong, Trung
Quoc). Tat ca hda chat st dung déu dat tiéu
chudn phén tich.

2.2. BO tri thi nghiém

2.2.1. Khao sat cac yéu té anh hudng dén quy
trinh trich ly polyphenol

Céan 1 g bdt c6 muc vao cdc 100 mL va tién
hanh trich ly & cac diéu kién khao sat bao gom:
loai dung moi (nudc, ethanol 30 - 90%), ti 1¢
dung moéi:nguyén liéu (20:1 - 60:1 mL/g), nhiét
do (50 - 80°C) va thoi gian (30 - 150 phut). Sau
khi két thuc, tién hanh loc bo ba va xdc dinh
ham lugng polyphenol t6ng s6 (total polyphenol
content-TPC) (2.3.2).

2.2.2. T6i uu héa diéu kién trich ly polyphenol

Tu két qua cua thi nghiém khao sat so bd
(2.2.1), 3 thong s6 quan trong ctia qua trinh
trich ly dugc nghién ctiu bao gom: ti 1¢ dung
moi:nguyén liéu (X)), nhié¢t do (X)) va thoi
gian (X,). Diéu kién t6i wu dugc xdc dinh bang
phuong phap bé mat dap tng (response surface
methodology-RSM) va thiét ké theo moé hinh
CCD (central composite design) véi 16 thi
nghiém véi 2 thi nghiém ldp lai tai tam. Ma tran
ma hoa céc thong s6 dugc trinh bay & Bang 1.

Bang 1. Ma tran ma hoa cac thong s6 anh hudng dén qua trinh trich ly polyphenol

Thong s6 Ma héa
-1 0 +1
X, (Tilé dung moi:nguyén liéu, mL/g) 30 40 50
X, (Nhiét do, °C) 50 2 70
X, (Thoi gian, phut) 60 90 120
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2.3. Phuong phap phan tich
2.3.1. X4c dinh 4m do

Do 4m cta mau dugc xac dinh theo phuong
phap sdy hong ngoai tai 105°C sti dung may do
d6 &m chuyén dung (OHAUS - MT4, My).

2.3.2. Xac dinh ham lugng polyphenol

Ham lugng polyphenol tong trong dich chiét
dugc xac dinh dya trén phuong phap Folin-
Ciocalteu ¢ diéu kién tranh sang (Dibacto & ctv.,
2021). Lay 0,5 mL dich chiét da phaloang & nong
do thich hgp tron véi 2,5 mL thude thu Folin-
Ciocalteu 10% (w/w). Lac déu va G hon hop &
nhiét d¢ phong trong 5 phut. Sau d6, thém 2,0 mL
dung dich Na,CO, 7,5% (w/w), lac déu hon hop
va i 6 nhiét do phong trong t6i 30 phut trudc khi
do quang & budc séng 765 nm bang mdy quang
phd UV-Vis (Azzota SM1200, My). Ham lugng
polyphenol tong dugc tinh theo mg duong lugng
gallic acid (mgGAE) c6 trong 1 g vat chat kho
(vck) dem dinh lugng, theo cong thic:

Cy. n.V.100
~ m.(100 — W).1000
Trong do:

P: ham lugng polyphenol téng (mg GAE/g vck)

C_: Nong do gallic acid xac dinh tif duong
chuén (ug/mL)

n: Do pha lodng cuia mau thu
V: Thé tich dich chiét (mL)
W: D6 4m mau (%)
m: khéi lugng mau (g)
2.3.3. Xac dinh hoat tinh khang oxy héa

Kha ning khang oxy héa dugc xac dinh theo
phuong phap cua De Torre & ctv. (2019) cé

hiéu chinh. Dung dich DPPH 10° M, cao chiét
cd muc & cac néng do ti 20 - 100 mg/mL, d6i
chling duong Vitamin C dugc pha loang bang
methanol. Hén hgp gébm 0,5 mL DPPH va 0,5
mL dich chiét c6 muc dugc U trong t6i & nhiét
doé phong trong 30 phut, sau d6 tién hanh
do do hdp thu quang & budc séng 517 nm.
Dai v6i mau doi chiing thi thay dich chiét bang
methanol. Nong d6 tic ché goc tu do (IC) dugc
tinh toan theo cong thic:

c— At

1c= 44t 100

c

Trong do:
IC: Nong do tic ché goc tu do (%)
A_: D¢ hdp thu mau doi chiing
A;: D6 hap thu mau dich chiét

2.3.4. Xac dinh thanh phan héa hoc cua cao
chiét

Hé thong sac ky siéu hiéu ning UHPLC-DAD-
MSQ (Thermo, My) sti dung c6t Phenomenex
Ultracarb ODS (30) (150 x 4,6; 3 um) dugc dung
dé xac dinh thanh phan héa hoc cua cao chiét co
muc. Tong thoi gian thuc hién la 27 phat, ban
dau hé dung moéi stt dung la formic acid (0,1%):
acetonitrile 98:2 dugc giti trong 20 phut, sau do
thay d6i thanh 100% acetonitrile va giti trong 7
phut véi toc do dong ctia pha dong la 1 mL/phat.

2.4. Xu ly 6 liéu

Céc thi nghiém dugc ldp lai 3 lan d€ tinh gia
tri trung binh. S6 liéu dugc phan tich ANOVA
bing phin mém Statgraphics Centurion XVI
(Statgraphics Technologies, Inc., My). S6 liéu t6i
uu dugc thiét ké va phan tich bing phdn mém
JMP Pro 14 (SAS Institute, My).
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3. Két Qua va Thao Luéin

3.1. Khao sat cac yéu t6 anh huéng dén qua
trinh trich ly polyphenol

3.1.1. Anh huéng ctia loai dung moi

Nhiéu nghién ctiu da ching minh rang
ethanol hoac hon hgp ethanol-nudce c6 kha nang
hoa tan tot cac hgp chat polyphenol (Naczk &
Shahidi, 2006). Do d6, nhiéu loai dung méi khac
nhau da dugc khao sat bao gobm nudc, ethanol
v6i cac nong do tit 30% dén 90% (Hinh 1). Do
hoa tan ctia cac hgp chat polyphenol phu thudc
vao cdu tric ctia né cing nhu do phan cuc cta

60 r

W
S
T

n
S
T

[\
(e}
T

Ham lugng polyphenol
(mg GAE/g vat chat kho)
S s
[~

7

dung moi, dac biét 1a cac dung moi c6 do phan
cuc cao (Alara & ctv,, 2021). Tuy nhién, khi st
dung nudc la dung moéi, mot lugng 16n protein,
polysaccharide va cdc chit vo co khic cé thé
ciing sé dugc chiét khoi nguyén liéu (Tabart &
ctv., 2007), con khi lugng ethanol tang lén, n6 c6
thé hoa tan thém mot s6 hgp chat kém phan cuc
va lam can trd qua trinh hoa tan (Wang & ctv.,
2008). Két qua cho thdy, ethanol 6 nong do 50%
cho ham lugng TPC cao nhat (42,80 mg GAE/g
vck) va giam dan khi tiép tuc ting nong do lén
70% va 90%. Vi vay, ethanol 50% dugc chon lam
dung moi thich hgp va c6 dinh cho cac khao sat
tiép theo.

7 %

7

e

S

Nude Ethanol 30

Ethanol 50

Ethanol 70 Ethanol 90

Loai dung méi

Hinh 1. Anh hudng ctia loai dung moi dén ham lugng polyphenol. a, b, ¢, d: thé hién su khac biét
c6 y nghia thong ké & miic do tin cay 95%.

3.1.2. Anh huéng ciia ti 1¢ dung moi:nguyén liéu

Anh huéng cta ti 16 dung méi:nguyén liéu
dén qua trinh trich ly polyphenol ti c6 muc
dugc trinh bay & Hinh 2. Khi tidng ti 1&¢ dung
moi:nguyén liéu 20:1 dén 40:1, ham lugng TPC
tang dan va dat cao nhat & ti 1é 40:1 (53,16 mg
GAE/g vck). Kha ndng hoa tan cia mot chat phu
thu¢c vao bé mat tiép xuic, khi lugng dung mai
it, chua du dé€ tiép xuc véi nguyén liéu nén ham
lugng TPC chiét ra chua nhiéu. Thé tich dung
moi cang tang thi sy chénh léch noéng do cang
16n dan dén ham lugng hoat chat thu dugc tang

lén (Nguyen & ctv., 2021). Tuy nhién, khi ti€p
tuc tang ti 1¢é lén 50:1 va 60:1, ham lugng TPC
giam dén, tuong tng 43,97 mg GAE/g vck va
38,29 mg GAE/g vck. Ham lugng polyphenol
ctia nguyén liéu la c6 dinh, chi hoa tan trong mot
thé tich dung moi nhat dinh. Sau khi dat trang
thai bao hoa, ham lugng hoat chat sé khong con
tang niia, thay vao do no c6 thé giam va gay lang
phi dung méi (Duong & ctv., 2014). Vi vay, ti 1¢
dung moi:nguyén liéu 40:1 (g/mL) dugc lya chon
cho céc thi nghiém tiép theo.
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Hinh 2. Anh hudng cta ti 1¢ dung méi:nguyén liéu dén ham lugng polyphenol. a, b, ¢, d: thé hién

su khac biét c6 y nghia thong ké 6 mtc do tin cay 95%.

3.1.3. Anh huéng ctia théi gian trich ly

Su thay d6i ham lugng TPC dugc trinh bay &
Hinh 3 khi thai gian trich ly dugc khao sat ti 30
phut dén 150 phut. Khi tang thoi gian tu 30 phut
dén 90 phat thi ham lugng TPC tang ti 41,38
mg GAE/g vck dén 55,67 mg GAE/g vck. Sau do,
ham lugng TPC c6 xu huéng giam nhe tii 120
phut dén 150 phut va khong c6 su khac biét cd y
nghia vé mat thong ké so v6i mau 90 phut. biéu
nay co thé dugc giai thich bsi dinh luét thu 2 cta

60

Fick vé su khuéch tan, khi thoi gian chiét tang
thi ham lugng cac chét trong nguyén liéu khuéch
tan ti té bao ra ngoai cang nhiéu (Mokrani &
ctv,, 2016). Tuy nhién, hiéu qua chiét cac chét c6
hoat tinh sinh hoc sé khong tang sau khoang thoi
gian nhit dinh. Néu tiép tuc kéo dai thoi gian,
hoat chét nay cé thé bi oxy hda boi cac yéu t6
bat lgi tlf moi truong (nhiét dg, anh sang, oxy)
(Naczk & Shahidi, 2006). Tu do, 90 phut dugc
chon la thoi gian thich hgp d€ tién hanh cac thi
nghiém tiép theo.

b

w
(e

[\ W N
o (e [e)

Ham lwgng polyphenol
=

(mg GAE/g vt chat kho)

o

N

Sy &

60

90

120 150

Thdoi gian (phut)
Hinh 3. Anh hudng ctia thdi gian trich ly dén ham lugng polyphenol. a, b, ¢: thé hién sy khac biét
cd y nghia thong ké 6 mtc do tin cay 95%.
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3.1.4. Anh hudng caa nhiét do

Bén canh viéc lua chon loai dung mai, ti 1é
dung moi:nguyén liéu va thoi gian chiét phu
hop, thi nhiét do ciing 1a mot yéu té quan trong
anh hudéng dén qua trinh chiét xuat cac hgp chat
phenolic. Nhiét d¢ dugc khao sat trong khoang
50 - 80°C va két qua thi nghiém dugc thé hién
qua Hinh 4. Ham lugng TPC tang tii 31,25 mg
GAE/g vck lén 56,87 mg GAE/g vck khi tang
nhiét do tii 50°C 1én 60°C, nhung sau d6 giam
nhe 6 70°C (56,67 mg GAE/g vck ) va thap nhat
6 80°C (36,83 mg GAE/g vck ). Diéu nay dugc
giai thich la do khi nhiét do tang, cac cau tu

(\OAV

trong hon hgp sé chuyén dong hon loan do tang
van t6¢ chuyén dong, lam cho qua trinh khuéch
tan tré nén dé dang hon, dong thoi giam do
nhét ctia dung moi va tang dién tich bé mat tié€p
xuc, qua doé sé lam tang hiéu qua chiét cac hgp
chat polyphenol (Al-Farsi & Lee, 2008; Wang &
ctv., 2008). Tuy nhién, cac hgp chit nay co6 thé
bi phan huay & nhiét do cao trong thoi gian dai
(Mokrani & ctv,, 2016). Ham lugng TPC thu
dugc 6 60°C va 70°C khong c6 su khac biét co y
nghia vé mat thong ké. Do do, d€ tiét kiém ning
lugng, nhiét do phu hgp d€ trich ly polyphenol
tl ¢6 muc la 60°C.

W
(e}
1

EAN
(e
1

[\
)
1

Ham lwgng polyphenol
(mg GAE/g vit chat kho)
— [U%]
o S

(=]

s V)

3
sV

Nhiét d (°C)

Hinh 4. Anh huéng ctia nhiét &6 dén ham lugng polyphenol. a, b, c: thé hién sy khac biét c6 y nghia
thong ké & mic do tin cay 95%.

3.2. T6i wu héa cac di€u kién trich ly polyphenol

Duia trén cac két qua thu dugc ti thi nghiém
khao sat so b, cac thong s6 bao gom ti 1¢ dung
moi:nguyén liéu (X)), nhiét d6 (X,) va thoi gian

(X,) dugc chon la cdc bién doc lap cho qué trinh
toi uu hoa. Cac thi nghiém dugc bo tri theo mo
hinh CCD béng phuong phap RSM va két qua
ham lugng TPC dugc trinh bay & Bang 2.
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Bang 2. M6 hinh thiét ké va két qua thi nghiém t6i uu hoa

STT Ti 1é¢ dung moi:nguyén liéu Nhiét do Thoi gian Ham lugng TPC

(X,, mL/g) (X,,°C) (X,, phut) (mg GAE/g vck)
1 40 60 60 51,77 £ 0,6
2 30 50 60 38,57 £ 0,8
3 40 50 90 42,70 £ 0,4
4 40 60 90 55,67 = 1,2
5 30 60 90 49,99 = 1,4
6 40 70 90 52,95 + 0,6
7 40 60 120 53,14 0,9
8 30 50 120 44,82 + 0,4
9 30 70 60 45,60 = 0,7
10 50 50 120 41,50 £ 1,1
11 40 60 90 54,88 = 1,1
12 50 70 120 51,20 £ 0,7
13 50 50 60 38,29 £ 0,6
14 30 70 120 44,67 = 0,4
15 50 70 60 50,69 = 1,7
16 50 60 90 52,45+0,9

TPC: total polyphenol content.

Theo két qua phan tich ANOVA (Bang 3),
gia tri F ctia mo hinh dugc xac dinh la 31,67, da
chiing minh mo hinh nay c6 y nghia cao véi xac
sudt xudt hién nhiéu chi khoang 0,02%. Véi cac
gia tri P < 0,05, cho thdy qua trinh trich ly hgp
chét polyphenol tti ¢ muc chiu anh hudng bac
mot ctia ti 1¢ dung méi:nguyén liéu (X, ), nhiét do
(X,), thoi gian (X)), bac hai ctia X, va X ; tuong
tdc gitfa X, va X, X, va X,. Su khong phu hgp

(lack of fit) cia m6 hinh c6 gia tri F la 6,31 (P
= 0,2929), ching t6 mo6 hinh hoan toan tuong
thich v6i thuc nghiém. Ngoai ra, hé s6 hoi quy
(R?) tinh dugc 1a 0,9794, c6 nghia 1a 97,94% s6
liéu thuc nghiém pht hgp véi du doan ctia mo
hinh. Péng thoi, m6 hinh con m6 td méi quan
hé gitia ham lugng TPC (Y) va cac diéu kién
trich ly theo phuong trinh sau:

Y =54,32+1,05X, +3,92X,+ 1,04 X, + L9OX X, - 1,23 X X, - 2,62 X - 6,02 X
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Bang 3. Phén tich thong ké ANOVA cho ham lugng polyphenol tong s6

Ngudn T6ng binh phuong Bac tu do Giatri F Gia tri P
Mo hinh 482,80 9 31,67 0,0002
X, 10,97 1 6,47 0,00438"

X, 153,95 1 90,87 <0,001"

X, 10,85 1 6,41 0,0446
XX, 28,96 1 17,09 0,0061"
XX, 0,31 1 0,19 0,6817
XX, 12,20 1 7,20 0,0364"
X2 18,05 1 10,65 0,0172

X} 95,43 1 56,33 0,0003"

X} 5,06 1 2,99 0,1347

Su khong tuong thich 9,85 5 6,3149 0,2929

(Lack of fit)

‘Cé y nghia (P < 0,05).

Mit khac, anh hudng ctia cic yéu té nay dén  thdp hon. Qua cac biéu do6 cho thiy ham lugng
ham lugng TPC dugc thé hién qua bé mat ddp  polyphenol bat dau ting dén cic gid tri trung
ung 3D va duong dong mtic 2D (Hinh 5) v6i  tam, sau d6 cé xu hudng giam dan hodc tiém can
vung mau do biéu thi cho ham lugng cao nhit, ngang khi tiép tuc ting ti 1é dung moéi:nguyén
trong khi viing mau xanh 14 cay bi€u thi két qua  liéu, nhiét d6 va thoi gian trich ly.

55 53
B B (¢ | B
(a) < (b) : i
. o it da(s0, thdi gian(60,120) i
L . I Ti 18(30,50 thdi gian(60,120, 47 nhiét do(50,70) 9
nhiét 46(50,70) Ti 16(30,50) Wi AL T o o % 6w 6 T 0w mom g %

S0 S5 60 65 70 S0 45 &0 35 30

T:‘KJTLAO L g 0 61 gy 2 0 2 B 0.50)
®(3g sp X e 4607 (6 ; 20 60730 11eB0

74{' ) ﬁzm\
700 6 50 “;-\S-e{ 308%
) 2

Hinh 5. Bé mit dép ting 3D va dudng dong mdc 2D biéu dién anh hudng cta ti 1é dung moi:nguyén
liéu va nhiét do (a), ti 1é dung moéi:nguyén liéu va thoi gian (b), nhiét d6 va thoi gian (c).
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Theo két qua ciia moé hinh, diéu kién t6i uu
cho qua trinh trich ly polyphenol tii c6 muc dugc
xdc dinh la ti 1é¢ dung méi:nguyén liéu 43:1 mL/g
6 nhiét do 64°C trong 97 phut véi ham lugng
TPC thu dugc la 55,29 mg GAE/g vck. D€ danh
gia do chinh xac ctia mo hinh, cac thi nghiém
thuc t€ da dugc tién hanh tai diéu kién t6i vu. So
v6i du dodn ctia mo hinh, ham lugng thuc té thu
dugce tu thi nghiém kiém ching la 55,92 + 0,14
mg GAE/g vck. Véi sai s6 nhd hon 5%, diéu do
c6 nghia la ham lugng do dugc pht hop véi gia
tri du dodn ctia phuong trinh hoéi quy bac hai.

3.3. Thanh phan hoa hoc va hoat tinh sinh hoc
cuia cao chiét

Mot s6 nghién ctiu da chiing minh rang
thanh phan hoa hoc cua c6 muc c¢6 chda hgp
chat polyphenol. Trong nghién ctiu nay, phuong
phap UHPLC két hgp khdi phd da dugc st dung
dé xac dinh cac thanh phan hoéa hoc trong cao
chiét thu dugc tai diéu kién trich ly t6i uu. Két
qua cho thay c6 khoang 9 loai hgp chat thudc
nhom polyphenol dugc tim thdy va dugc liét ké
trong Bang 4.

Bang 4. Thanh phan polyphenol c6 trong cao chiét co muc

STT Thoi gian luu m/z Hop chat
1 6,01 148 Coniferylaldehyde
2 7,66 178 Caffeic acid
3 10,21 167 Vanillic acid
4 11,39 138 Salicylic acid
5 13,32 448 Quercetin-3-0-f-D-glucoside
6 17,34 285 Luteolin
7 17,60 286 Kaempferol
8 19,70 313 Wedelolactone
9 22,89 301 Quercetin

Theo nghién ctiu ctia Phan & ctv. (2023),
Wedelolactone dugc xem la hoat chit chinh c6
trong cay cd muic trong tai vung Tay Nguyén (Viét
Nam), ti€p theo la salicylic acid cing chiém ham
lugng dang ké. Tt két qua phan tich cho thay ¢
su hién dién ctia hai hgp chat nay & thoi gian luu
lan lugt la 19,70 phut va 11,39 phat. Mét khac,

cao chiét ethanol con chuta cdc hoat chat thudc
nhém polyphenol khac nhu: coniferylaldehyde,
caffeic acid, vanillic acid, luteolin, kaempferol,
quercetin, quercetin-3-O-b-D-glucoside phu
hgp v6i cac nghién ctiu da céng bo trude day
(Timalsina & ctv., 2021; Phan & ctv., 2023; Myo
& ctv.,, 2024).
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Do chta nhiéu hgp chit polyphenol, kha
ning khang oxy hoéa bang phuong phép bét géc
tu do DPPH ctia cao chiét da dugc khéo sat. Két
qua cho thay, v6i nong do 78 = 0,7 ug/mL, cao
chiét cd muc c6 kha ning tic ché dugc 50% goc
tu do, tuy nhién van thdp hon so v6i chit déi
chiing duong la Vitamin C (2,7 ug/mL). Mac du
vay, hoat tinh khang oxy héa ctia nghién ctiu nay
cao hon so véGi hoat tinh ctia cao chiét co muc An
Do (IC,, = 366,46 ug/mL) (Sinha & ctv., 2016)
va Thai Lan (IC_| = 213 ug/mL) (Pukumpuang
& ctv., 2014).

4. Két Luan

Nghién ctu cho thdy qua trinh trich ly
polyphenol tii ¢6 muc c6 hiéu qua khi st dung
dung moi chiét 1a ethanol 50%. Bén canh do, cac
yéu t6 khac c¢é anh hudng dén ham lugng TPC
nhu ti 1é dung moi:nguyén liéu, nhiét do va thoi
gian cling dugc t6i uu hoéa theo moé hinh CCD
bang phuong phap bé mit dap vng. Gia tri toi
uu cua cac thong s6 dugc xac dinh la ti 1¢é dung
moi:nguyén liéu la 43:1 (mL/g), nhiét do 64°C
va thoi gian 97 phut. Tai di€u kién t6i uu, ham
lugng TPC thu dugc 1a 55,92 mg GAE/g vck.
Ngoai ra, qua két qua phéan tich cho thay cao
chiét c6 chtia nhiéu hgp chat polyphenol va c6
tiém nang khéng oxy héa vé6i IC_  1a 78 ug/mL.

L&i Cam Doan

Chung t6i cam doan nghién ctiu do nhém tac
gia thuc hién va khong c6 bat ky méau thuan nao
gilia cac tac gia.

L6i Cam On

Nghién ctiu nay dugc hé trg kinh phi bai
deé tai khoa hoc va cong nghé sinh vién Truong
bai hoc Nong Lam TPHCM, ma s6: CS-SV23-
HHTP-02.
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