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TOM TAT

Nghién ctru nay dugce thyc hién nham danh gia hoat tinh diét va e ché vi khuén ciia san phdm chiét xut tir
thao dugc ddi véi E. coli va Salmonella spp. phan 1ap tir heo. Nghién ctru gdm 3 ndi dung: Xac dinh d6 4m ciia bot
thao dugc, ngdm bot trong cdn tuyét d6i va nude dé chiét xut, thu hdi cao dic théao duoc; xac dinh ham lugng vat
chat kho va polyphenol téng ) trong cao dac thao dugc; danh gia hoat tinh va xac dinh néng d6 te ché tdi thiéu
(MIC) va ndng d6 diét vi khuan i thiéu (MBC) ciia cao diic thao duoc. Két qua nghién ctru cho thiy 4m do cua
bot thao duge dat tiéu chuan (3,35 £ 1,2%), dung nudc cho hi¢u suét chiét xuat cao dic thao dugc cao hon 21,45%
s0 v6i ding con, vat chat kho trung binh cta cao dic chiét xuét bang con 1a 921,6 mg/g (cao dic) va bang nudc
14 920 mg/g (cao dic). Polyphenol tong sb dat 89,04 mg/g (cao dic) chiét bang nudc (1gram cao dic chira 90%
vat chat kho trong duong véi 8,03 gram bot thao duoc). San pham chiét xuét thao duoc te ché vi khuan E. coli
va Salmonella spp. phan 1ap tir heo. MIC ciia ca cao chiét xuét bang con va nudc dbi véi 2 chung vi khuan ATCC
va 2 ching vi khuan thyc dia (TD) 1a 0,1 mg/ml. MBC ciia cao chiét xuat bang con ddi voi E. coli 1a 0,4 g/ml; va
cao chiét xuit bang nudc 13 0,8 g/ml. MBC cua san phim chiét xuat bé_ng con va bang nude dbi voi Salmonella
Spp. lan luot 12 0,8 g/ml va 0,4 g/ml. Két qua nghién ctru nay cho thay tiém ning tmg dung ché pham thao dugc

b sung vao khau phan an gitip cai thién sirc khoe duong rudt ctia heo.

T u’vkhoaz Hoat tinh (rc ché va diét vi khuan, ham luong trc ché tdi thiéu (MIC), ham luong diét vi khuén
toi thiéu (MBC), bdt thao duoc, polyphenol, heo.

Evaluation on bactericidal and inhibitory activity of herbal product against
intestinal pathogenic bacteria in pig
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Nguyen Minh Nam, Le Huu Ngoc, Do Tien Duy, Nguyen Tat Toan, Ngo Ba Duy

SUMMARY

This study was conducted to test the bactericidal and inhibitory activity of herbal product on E. coliand
Salmonella spp. isolated from pig. The research included 3 contents: Determining the moisture content of
herbal powder, soaking the powder in absolute alcohol and water to extract and recover herbal extracts;
determination of dry matter content and total polyphenols in herbal extracts; evaluate the activity and
determine the minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC)
of herbal extracts. The studied results showed that moisture content of herbal powder was 3.35 + 1.2%.
The extractive efficacy for herbal extracts by water was higher 21.45% compared to extraction by alcohol.
The average dry matter ratio of herbal extracts by alcohol and water was 921.6 mg/g (extracts) and
920 mg/g (extracts), respectively. The total polyphenols recorded from herbal extracts by water were
89.04 mg/g (extracts), (1gram of extracts containing 90% dry matter equivalent to 8.03 grams of herbal
powder). The herbal extract product inhibited E. coli and Salmonella spp. MIC of both extracts (by water
and by alcohol) on E. coli and Salmonella spp. ATCC strains and field strains was 0.1 mg/ml. The MBC
of herbal extracts by alcohol on E. coli was 0.4 g/ml, and by water on E.coli was 0.8 g/ml. The MBC of
herbal extracts by alcohol and water for Salmonella spp. was 0.8 g/ml and 0.4 g/ml, respectively. The
studied results indicate the bactericidal and inhibitory activity of herbal extract product and the potential
for supplementing herbal extract product in feed diet to improve the digestive health of pigs.

Keywords: Bactericidal and inhibitory activity, MIC, MBC, herbal powder, polyphenol, pig.
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I. PAT VAN PE

San pham thao dugc — xu huéng ngay cang duoc
quan tim va sir dung rong rdi trén toan ciu trong
nhimg nim gan day, khong nhiing trén ngudi ma
con trén cd vat nudi. Véi nhiéu dic diém néi bat do
chiét xuét tir cac thuc vat trong ty nhién nén than
thién voi dbi tuong st dung va tac dong tich cuc dén
mdi trudng, mang lai nhiéu cong dung nhu: chéng
lai qué trinh oxy hoa, khang viém, khang vi sinh vat
(Ahmed va cs., 2023) va phong ngtra cac bénh nguy
hiém khéng thua kém céc héa dugc tong hop.

Cuing v6i xu thé d6 va viéc nhan thirc clia nguoi
tiéu dung ngay cang tang da thuc day nhiéu nghién
ctru vé viée bd sung ché pham thao dugc cho vat
nuoi voi muc dich phong, tri bénh va nang cao chét
luong thit, cai thién hi€u qua chan nudi. Pac biét
trong linh vuc chan nudi heo, st dung cac ché phém
thay thé khang sinh trong phong bénh, cai thién sirc
khoe duong tiéu hoa dang 14 van dé duge quan tim
hang d4u. Nhiéu nghién ctru da cho thay loi ich ciia
viéc bd sung ché phim thao dugc vao khau phan
cho dan heo giup cai thién tang trong, cai thién
mién dich, chéng oxy hoa va giup can bang hé vi
sinh vat duong rudt cua heo (Xu va cs., 2022),

Pang cha y 1a tinh trang d& khang khéng sinh,
t6n du khang sinh trong thyc pham gy anh hudng
dén st khoe ctia nguoi tiéu ding. Vi vay, viéc tim
kiém mot san pham thay thé khang sinh gitip cai
thién hiéu qua chan nudi, can béng hé vi sinh vat
duong rudt, loai bd cac vi sinh vat cd hai (nhu E.
coli, Salmonella spp.), bao vé dan heo khée manh
dang 1a mdi quan tam rat 16n cho ngudi chin nudi.
Nghién ciru ndy dugce thuc hién nham danh gia hoat
tinh khang khuan cta ché phém thao dugc dang bot
(Herbal Pro 1A) trén cac vi khuan gy bénh E. coli
va Salmonella spp. dugc phan 1ap tr heo, tai phong
thi nghiém, dé dua ra co so khoa hoc cho viéc img
dung ché phim nay trong chin nudi, giup giam
luong khang sinh sir dung, nang cao hi€u qua chan
nuoi, tir d6 dam bao stc khde cho nguoi ti€u dung.

II. VAT LIEU, NOI DUNG, VA
PHUONG PHAP NGHIEN CcUU

2.1. Vit liéu nghién ciru

Ché pham dang bot (Herbal Pro 1A, Cong ty
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¢b phan Duoc lidu thay thé khang sinh Toan Cau),
moi treong dinh dudng Nutrient agar (NA, India),
Muller Hinton agar (MHA, India), Brain Heat
Infusion (BHI, India). My do quang phd (Jenway
7315 UV/Vis single Bean spectrophotometer — Anh
Qudc). Cac chung vi khuan: E. coli ATCC 392181,
Salmonella spp. ATCC 14028 va 2 ching vi khuan
E. coli TD va Salmonella spp. TD dugc phéan lap trén
heo tir thuc dia.

2.2. Noi dung nghién ctru

- Xéc dinh d6 4m va ngam chiét ché pham thu
hoi cao dac

- Xac dinh ham lugng chét chi thi trong cao dac

- Péanh gia hoat tinh khang khuan va xac dinh
MIC va MBC cua cao dac.

2.3. Phwong phap nghién ctru

2.3.1. Xdc dinh @ dm va ngam chiét ché phim
thu hoi cao dac

D6 4m cua ché phém dang bot dugc xac dinh
bang phwong phap siy ¢ 105°C trong 5 gio, dua
vao pham trim nudc c¢6 trong ché pham. Py 4m
dugc lidu (X):

X = (khéi lugng bot dugc lidu trudce sy - khoi
luong bot duoce liéu sau séy) x 100/ Khdi luong
bot dugc liéu da mang di séy

Ché pham duoc ngdm theo ty 1¢ 1:2 v6i dung
moi codn tuyét dbi va ty 18 1:5 voi dung moi nude.
Sau 24 gio, loc dich chiét bang phuong phap loc
chan khéng. Tién hanh c¢6 quay dich sau loc dé thu
hdi cao dic c6 ham luong nude dudi 15%. Cao
duogc sdy ¢ 105°C dén khéi lwong khong doi dé xac
dinh higu suat chiét (H) va ty 1€ vat chat kho (VCK).

= (khdi lugng cao tho thu duge/khdi lugng
bot ché pham dem chiét) x 100

VCK = (khéi lugng sau khi say/khdi lugng cao
lie dau) x 100.

2.3.2. Xdc dinh ham luong chit chi thi trong cao dic

Téng s6 polyphenol trong cao dac dugc xac
dinh bang phuong phap hip thu quang phd sir
dung thudc thur Folin - Ciocalteu, duong chuin
acid gallic (Koztowska va cs., 2021).
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2.3.3. Ddnh gid hoat tinh khdng khudn va xdc
dinh MIC va MBC cua cao dac

Phuong phap danh gia hoat tinh khang khuan duya
theo Balouiri va cs. (2016). Huyén dich vi khuén c6
do duc 0,5 McFarland dugc quét 1én dia MHA. Hut
20ul dich cao da pha & cac ndng d6 khac nhau nho
1én dia tring duong kinh 6 mm. Pia gidy da tam cao
duoc dat 1én bé mat thach. U 4m ¢ 37°C trong 24 gio.
Buong kinh vong vo khuan (mm) duoc ghi nhan.

Phuong phap xac dinh MIC va MBC dua theo
Bala va cs. (2011) va Steadman (2011). Cao dugc
pha loang dua trén vat chét khé & cac néng d6 0,8;
0,4; 0,2; 0,1; 0,05 g/ml trong BHI cung huyén dich
vi khuan (1,5 x 10° CFU/ml) trén dia 96 giéng. Ghi
nhén gi4 tri OD & budc song 620 nm tai thoi diém
nho vi khuan va sau 24 gio 1 & 37°C. Phan tram trc
ché dugc tinh theo cong thirc ciia Sultanbawa va cs.
(2009), Currie va Davis (2009). Chan 100ul dich &
MBC 1én dia MHA, 0 4m & 37°C trong 24 gir dé
khéng dinh lai nong d¢ diét khuan tdi thiéu.

. . I-(A,,-A)
Phan tram trc ché (%) = x 100
(B24 -B 0)

Trong do:
A,: gia tri OD tai thoi diém nho vi khuan
A,,: gié tri OD sau khi 0 vi khuéan 24 gio

B,: gia tri OD cua dbi ching am tai thoi diém
nhd Vl khuén

B,,: gia tri OD cua dbi chung 4m sau khi o vi
khudn 24 gio.
2.3.4. Xir Iy 56 ligu

S liéu duoc luu trir va phén tich theo phuong
phép thong ké mo ta st dung phan mém Microsoft
Excel 2016.

III. KET QUA VA THAO LUAN
3.1. Két qua xac dinh Am d¢ cia bot ché pham

Bang 1. Hiéu suat chiét va vat chat kho
cua cao chiét bang dung méi con
va dung moi nwéc (n = 3)

Dung Hiéu suatchiét Vat chat khé caa
moi (%) cao (%)
Cbdn 9,78+0,9 92,16 + 2,95
Nuéc 12,45+ 1,13 90,20 + 2,59

Két qua bang 1 cho thdy cao dugc chiét suat
bang dung méi nudc cho hiéu sut chiét cao hon
s0 v6i dung méi con 21,45%; nhung cao con chira
nhiéu dung mdi (nudc) hon 13 cao duge chiét bang
con; didu nay c6 thé duoc giai thich 1a do trong
cling diéu kién nhiét d c¢6 quay thi dung méi con
dé bay hoi hon nudc.

P T T T

EINEFRSENEE I uSSERNEE)

Hinh 1. Bdnh gid bét san pham va cao chiét thé tir sén pham

A: Bot thdo duoc truée séy, b: Bét thdo duoc sau sy, c: Dich chiét con sau 24 gio va cao thé sau
¢6 quay, d: Dich chiét nuéc sau 24 gic va cao thé sau cé quay.
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Bot ché pham (hinh 1a, b), d6 4m trung binh
ctia bot ché pham 13 3,35 + 1,2%. D6 4m nay s&
gitip bot thao duoc bao quan duge 1au hon va chit
luong duoc on dinh theo thoi gian. Cao tho dac
dugc thu hoi va bao quan & -20°C (hinh 1c, d).

3.2. Két qua ham lwong chit chi thi trong cao dic

Polyphenol tong sé dwoc xac dinh dya trén
dudng chudn acid gallic y = 0,0184x + 0,0027 (R?
=0,9989; n = 3), polyphenol tong sé dat 14 89,04 +
0,44 mg tuong duong acid gallic trong 1 gram cao
v6i 90% vat chat kho, twong duong 8,03 gram ché
pham véi higu suat chiét cao trung binh 12,45%
trong dung moéi 1a nuée. Két qua trong nghién
clru nay cao hon so véi nghién clru cua Rehana
va Nagarajan (2018), tac gia x4c dinh polyphenol

tong sb trong sai dat dat 4,652 + 0,069 mg/100
mg dugc liéu; con trong nghién ctru ciia Zheng va
cs. (2018), téng s6 polyphenol trong clic hoa vang
dat 5,034 + 0,046 mg/100 mg dwoc liéu. Sy xuit
hién cac hop chét polyphenol c6 thé mang dén cho
ché phdm cac hoat tinh khang khuin, chdng oxy
hoa va nhiéu hoat tinh c¢6 loi khac khi bo sung vao
khau phan an cho heo.
3.3. Két qua hoat tinh khang khuan, MIC va
MBC ciia cao chiét tir ché pham

Puong kinh vong vo khuan trung binh qua 3 lan
lap lai cta cao chiét trén cac ching E. coli ATCC

39218, Salmonella spp. ATCC 14028 va hai ching
thuc dia duogc trinh bay trong bang 2 va 3.

Bang 2. Pwong kinh vong vé khuén trung binh cla cao chiét bang dung méi con & cac
néng dé khac nhau trén 4 ching vi khuan (n = 3)

Dwong kinh vong vé khuén trung binh (mm)

Ky hieu  Néng do

dia (g/ml) E. coli ATCC E. coli Salmonella spp. Salmonella spp.
39218 D ATCC 14028 1}
1 0,05 0 0 0
2 0,1 0 0 0
3 0,2 7,7+0,29 7,7+0,29 9,7 +0,58 7,7+1,15
4 0,4 11,7+ 1,53 10,2 £ 0,76 13+£0,5 11,5+0,5
5 10 20,3 £ 1,04 18,7 £ 0,58 18,2+ 0,29 17,8 £ 0,76

Ghi chii: TP: vi khudn phan ldp tir thue dia, dia 1-4: cdc nong do ciia cao chiét, dia 5: dia khang sinh doxycycline

Bang 3. Bwong kinh vong vé khuan trung binh cua cao chiét bang dung méi
nwéc & cac nong doé khac nhau trén 4 ching vi khuan (n = 3)

Pwong kinh vong vo khuan trung binh (mm)

Ky hieu  Nbéng do - -
dia (g/ml) E. coli ATCC E. coli Salmonella spp. Salmonella spp.
39218 ™ ATCC 14028 ™
1 0,05 0 0 0 0
2 0,1 0 0 0 0
3 0,2 0 0 0 0
4 0,4 8,2+0,62 7,7+£0,47 8,8+0,24 7,7+0,24
5 10 18,8+ 0,84 17 £ 0,41 17,7+ 0,24 18,8 + 0,62

Ghi chii: TP: vi khudn phan lap tir thue dia, dia 1-4: cdc nong do ciia cao chiét, dia 5: dia khang sinh doxycycline

Hinh 2 cho thiy & ca cao chiét bang nudc va
con dugc pha lodng ¢ ndng d6 0,4 g/ml cho két

qua duong kinh vong v6 khuan rd rang trén tat ca
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cac chung vi khuan khao sat.

Su xuét hién cua polyphenol trong ché pham
con mang lai hoat tinh chdng oxy hoa trong giai
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doan cubi cua thai ky cta heo nai, day la giai doan héa cho heo nai mang thai, ting hé mién dich cho
heo nai bi stress oxy hda cao (Li va cs., 2014). heo con thong qua viéc lam tang IgG trong sita dau
Viée bd sung thao duoc co chira polyphenol vao ctia heo me (Kielland va cs., 2015) va can bang hé
khau phan in gitp cai thién tinh trang stress oxy vi sinh duong rudt ctia heo con & giai doan tap an.

Hinh 2. Bwong kinh vong vé khuan cua cao thé chiét tir bét san pham
a-d: Cao thé chiét con; e-h: Cao thé chiét nuéc; a, e: Salmonella spp. ATCC 14028; b, f:
Salmonella spp. TD; c, g: E. coli ATCC 39218; d, h: E. coli TD; 1: 0,1 g/ml; 2: 0,2 g/ml; 3: 0,4 g/ml;
4: 0,8 g/ml; 5: Doxycycline.

Két qua phan trim tc ché vi khuan cua ca 2 bang 5 va hinh 3. Két qua chan 100ul dung dich
loai cao dugc thé hién trong bang 4 va két qua & nong d6 MBC 1én mo6i truong MHA, u ¢ 37°C
MIC va MBC cua cao chiét dugc thé hién trong trong 24 gid (hinh 3).

Bang 4. Két qua hoat tinh khang khuan cua cao chiét biang
dung méi nwéc va dung méi con trén cac ching vi khuan (n = 3)

Néng dd cao chiét (g/ml)

Loai cao Chiing vi khuan
0,8 0,4 0,2 0,1 0,05

E. coli ATCC 39218 ++++ ++++ ++ + -
Cao chiét E. coliTD +++ +H++ ++ + -
bang con Salmonella spp. ATCC 14028  ++++ +t ++ + ;
Salmonella spp. TD ++++ +++ +++ + -
E. coli ATCC 39218 ++++ +++ ++ + -
Cao chiét E. coliTD ++++ +++ ++ + -
bang nwoc Salmonella spp. ATCC 14028  ++++ +t+ ++ + -
Salmonella spp. TD ++++ ++++ ++ + -

Ghi chii: ++++: tkc ché 75 — 100%; +++: tkc ché 50 — 75%; ++: tkc ché 25 — 50%; +: trc ché < 25%; -:
khéng con kha nang irc ché.

Su xuét hién vong vo khuan trén dia MHA cho khao sat. Sy xuat hién ctia polyphenol trong bot

thay rang cao chiét bang ca hai dung moi déu co ché pham ¢ muc cao c6 thé dd mang dén hoat
hoat tinh khang khuan trén cdc chung vi khuan tinh khdng khuan. Nhiéu nghién ctru chi ra rang,
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polyphenol 14 nhitng hop chét c6 hoat tinh sinh
hoc, c6 tac dung tc ché nhiéu vi khuin gram
duong, gram am (Chen va cs., 2024). Theo bao
cdo cia Mahfuz va cs. (2021), viéc sir dung thao

BHI BHI+VK

BHI+cao [] 8 gf'ml

0.4 g/ml 0.2 g/ml

0.1 g/ml

dugc chira polypheol nhu 1a chat phu gia tu nhién
bd sung vao thirc dn cho heo gitp ning cao hé
mién dich, chdng vi khudn, chdng oxy hoa va nang
cao hiéu suét san xuét cua dan vat nudi.

0,05 gfml

Hinh 3. Nong dé tec ché toi thiéu (MIC), néng dé diét téi thiéu (MBC) cta cao thé chiét nwéc
(a-d), va chan 100 uL dung dich & néng dé MBC 1én méi trwong NA sau 24 gio (e-h)
a, e: E. coli ATCC 39218; b, f: E. coli TP; ¢, g: Salmonella spp. ATCC 14028; d, h: Salmonella spp. TP

Két qua bang 5 cho thiy ndng do tc ché toi
thiéu cta cao chiét trén cac ching vi khuan. Tir d6
¢6 thé suy ra dugc ham luong tdi thiéu dé trc ché
tat ca cac ching vi khuén dugce thir nghi¢m cua bot

ché pham 1a 0,803 g/ml (di v6i cao chiét bang
nude, hidu suit chiét cao trung binh 12,45%) va
1,023 g/ml (d6i v&i cao chiét bang con, hiu suit
chiét cao trung binh 9,78%).

Bang 5. Gia tri MIC va MBC cua cao chiét bang 2 loai
dung moi khac nhau trén cac chung vi khuan thir nghiém (n =3)

Dung méi Vi khuan MIC (g/ml) MBC (g/ml)

E. coli ATCC 39218 0,1 0,4

R E. coliTD 0,1 0,4
Con

Salmonella spp. ATCC 14028 0,1 0,8

Salmonella ssp. TD 0,1 0,8

E. coli ATCC 39218 0,1 0,8

] E. coliTD 0,1 0,8
Nuwéc

Salmonella spp. ATCC 14028 0,1 0,4

Salmonella spp. TB 0,1 0,4

Hoat tinh khang khuén ciia cao chiét da gian tiép
cho thay tac dung khang lai cac ching vi khuén E. coli
va Salmonella spp. cua ché pham théo dugc. Hoat tinh
trén c6 thé dén tir cac thanh phan trong ché pham, c¢6
thé su két hop céc loai thdo dugc khac nhau trong ché
phém d lam ting hoat tinh khang khuan va cac hoat
tinh c6 loi khac. Nhidu nghién ciru cho thiy bd sung
ché pham thao duoc vao khan phan an ciia heo nai
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mang thai va heo nai trong thoi ky nudi con mang lai
nhiéu hiéu qua tich cuc (Wang va cs., 2022). Uc ché
sy phat trién cta cac vi khuan E. coli va Salmonella
spp. (Hossain va cs., 2015) tao diéu kién cho sy phat
trién cta céc loi khuan, han ché dugc tinh trang tiéu
chay trén heo con, gitp hé tiéu hoa cua heo con khoe
manh, tao nén tang cho su phat trién & cac giai doan
sau. B6 sung ché phim dang hdn hop thao dugc & cac



KHOA HOC KY THUAT THU Y TAP XXXI SO 6 - 2024

giai doan heo nhay cam: heo nai nudi con, heo con cai
sita, khong nhig gitip han ché sy tin cong cuia cac vi
khuan gy bénh trén dudng tiéu héa ctia heo ma con
gitlp gidm stress, cai thién strc khoe duong tiéu hoa va
tang trong cua heo con (Liu va cs., 2017).

IV. KET LUAN

Nghién ctru da cho thiy ché pham thdao dugc
khao sat c6 am do thap gop phan duy tri tinh 6n dinh
san pham. Két qua hiéu suat chiét va ham luong
polyphenol cao ddi véi cao chiét nuée cho thay tinh
kha thi ctia san pham khi khuyén céo tron vao thirc
an. Két qua nong do MIC va MBC c6 tac dung khang
khudn dbi véi hai ching vi khuan gay tiéu chay trén
heo. Két qua MIC cua cao chiét chi ra lugng san
phdm twong dwong tron vao thic an 1a 10%, chap
nhan dugc va tinh kha thi trong thuc thé chan nudi,
tir d6 c6 kha ning sir dung bd sung cho heo dé h tro
phong tri cac bénh duodng tiéu hoa cho heo.
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