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TOM TAT

Viéc lam dung thuéc khang sinh trong chan nuéi, bao quan thwc phdm dan dén sw tdn dw khang sinh trong
nhiéu san pham tring, siva, thit, ca va cac co quan ndi tang, diéu nay khéng chi anh hudng dén chét lwgng thuwc
phdm ma con Ia mdi nguy hai dbi v&i strc khde con ngwdi. Trong nghién cvu nay, ching tdi nudi cdy 4 chdng vi sinh
vat: Micrococcus lutea ATCC 9341, Bacillus cereus ATCC 11778, Bacillus subtilis L2 va Bacillus stearothermophilus
trén 9 loai mai trwéng khac nhau nham danh gia anh hudng ctia cac loai thube khang sinh thuwdng lam dung trong
thwe pham (tetracycline, benzylpenicillin, streptomycin, grisin, bacitracin) dén kha nang sinh trwéng cla
nhirng vi khudn nay. K&t qua cho thay, ca 4 chdng vi sinh vat d&u bi trc ché sinh trwdng hodc bi tiéu diét trong moi
trwong cé chra khang sinh, trong d6 2 chdng vi khudn Bacillus subtilis L2 trén méi trwong véi pH 8,0 va Bacillus
stearothermophilus trén méi trwéng Kundrat dwoc xem la man cdm nhét déi véi sw c6 mét cla cac thude khang sinh
nghién ctru.

Tir khoa: ton du; khang sinh; vi sinh vat; Bacillus subtilis L2; Bacillus stearothermophilus.

ABSTRACT

The abuse of antibiotics in breeding and in food preservation can lead to the existence of residual antibiotics in
many products such as egg, milk, meat, fish and in the viscera that not only affects negatively the quality of the
product but also threatens human health. In this research, four microorganism strains: Micrococcus Luteus ATCC
9341, Bacillus cereus ATCC 11778, Bacillus subtilis L2 and Bacillus stearothermophilus were inoculated on 9 different
culture media in order to assess the effect of common-abused antibiotics for food (tetracycline, benzylpenicillin,
streptomycin, grisin, bacitracin) on the growth ability of such bacteria. The result showed that all objective bacteria
were inhibited or killed in the antibiotic-containing media. Among them, Bacillis subtilis L2 cultured in the media with
pH 8,0 and Bacillus stearothermophilus cultured in the media Kundrat were the two strains which are the most
sensitive to the studied antibiotics.

Keywords: residue; antibiotics; microorganisms; Bacillus subtilis L2; Bacillus stearothermophilus.

1. Pit van dé sinh con ¢o thé cho thiang vao thuc phim véi muc
Ngay nay, chat khang sinh dugc sir dung dich u:c;che, tleuﬂdlet vi sTnh Vg}t, de bao} quar,l
thyc pham [1]. St dung cac loai thuc pham c6

rong ridi trong thyuc tién nhu: dé chira bénh cho B e R
chtra ton du chat khang sinh trong thoi gian dai

gia suc, gia cam; bao quan thirc an; kich thich su T . A PR ]
c6 thé anh hudng khong tot dén strc khoé con

phat trién hodc 1a dung dich phong chéng dich . e N
nguoi nhu: pha v cén bang tu nhién cta hé vi

bénh theo mua. Cung véi thoi gian, chung sé bai : N . S AR
tiét ra khoi co thé, nhung doi khi mot sb khang S0 VAt dudng rudt, gdy roi loan qud trinh tidu
hoa thirc dn cuda vi sinh; lam giam hiéu qua dicu
trj ctia khang sinh do tao ra dong vi khudn khang
lai khang sinh; xuat hién cac phan tng di ung;

sinh con ton dong trong céac té bao va co quan cua
dong vat. Cac san pham thuong st dung c6 thé co

mit ctia khang sinh nhu: cic san pham thit, ca, . ;
lam tdng nguy co lay lan bung n6 dich bénh boi

stra, tring, ndi tang dong vat... Ngoai ra, khang N i AR ] e
nhirng vi khuan gay bénh khang thuoc [2].
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Hinh 1. Dj itng véi Penicillin (ngudn: PGS.TS Duong Thanh Liém [2])

Pé xac dinh ton du chéat khang sinh trong
thuc phflm, cac nha khoa hoc da nghién ctru ra mét
sO phuong phéap nhu: hod hoc, hoa - Iy (nhu phuong
phap sic ky HPLC, GC hay phuong phap quang
phd va quang phd khéi), phan tich mién dich (nhu
ELISA, EIA) va st dung vi sinh vt [3, 4]. Trong
do, phuong phap st dung vi sinh vat ngay cang
dugc nghién curu sau, ap dung rong rai vi tinh don
gian, d& thuyc hién va ré tién [5, 6]. Xuat phat tir
nhitng nhan dinh trén, chung t6i tién hanh d& tai
“Nghién ciru sir dung phwong phdp vi sinh vt d@é
xdc dinh chat khdng sinh ton duw trong thwc pham”
v6i mong mudn gop phin nang cao an toan vé sinh
thuc pham - bao vé sirc khoé con ngudi.

2. Pbi twong va phwong phap nghién ciru
2.1. Déi twong nghién ciru

- Khéng sinh: tetracycline, benzylpenicillin,
streptomycin, grisin va bacitracin;

- Vi sinh vat: Sarcina lutea ATCC 9341
(Micrococcus lutea ATCC 9341); vi khuan c6 bao
tu: Bacillus cereus ATCC 11778, Bacillus subtilis
L2 va Bacillus stearothermophilus;

- Cac loai thuc phém can xac dinh ton du
khang sinh: thit, c4, trung, sira...

2.2. Phwong phdp nghién ciru

- Phuong phap chuin bi cic loai mdi
truong véi pH 6,0; pH 7,2; pH 8,0; cac moi truong
s6 2; 3; 5; 6; 7 va mdi trudng Kundrat [7];

- Phuwong phép nudi cdy cac chung vi sinh
vat va pha lodng chung t6i nong do can thiét dé
nghién ctru (107 CFU/ lit) (riéng cac mau Bacillus
cereus ATCC 11778, Bacillus subtilis L2 va
Bacillus stearothermophilus can tach bao ti, sau
d6 tién hanh pha loang) [7];

- Phuong phap chuan bi cic hé thong thir
nghiém: sé 1 (mdi truong véi pH 6,0 va miu vi

sinh Bacillus subtilis L2); s6 2 (m6i truong véi pH
7,2 va mau vi sinh Bacillus subtilis L2); s5 3 (moi
truong voi pH 8,0 va mau vi sinh Bacillus subtilis
L2); s6 4 (moi truong s6 5 va mau vi sinh Bacillus
subtilis L2); s6 5 (mdi truong s6 6 va mau vi sinh
Bacillus subtilis L2); s6 6 (m6i truong sé 2 va mau
vi sinh Bacillus cereus ATCC 11778); s6 7 (mdi
truong s6 3 va mau vi sinh Bacillus cereus ATCC
11778); s6 8 (mdi truong s6 7 va mau vi sinh
Micrococcus lutea ATCC 9341); s6 9 (mdi truong
véi pH 8,0 va mau vi sinh Micrococcus lutea
ATCC 9341); s6 10 (méi truong Kundrat va mau
vi sinh Bacillus stearothermophilus);

- Phuong phap chuén bi cac dung dich dém
(bao gom: dung dich dém s6 1 (nudc cat)dung dich
dém sé 2 (citrate-hydrochloric voi pH 5,0+01);
dung dich dém s 4 (phosphate véi pH 6,0); dung
dich sb 6 (phosphate voi pH 7,9+0,1). Hap khu
tring dung cac dich dém & nhiét @& 121+10C,
trong vong 20+3 pht [6];

- Phuong phap pha lodng chat khang sinh &
nhitng ndng do thich hop dé nghién ciru [6]:

+ DPbi véi tetracycline: can lay 10+0,0001
mg tetracycline cho vao l¢ thuy tinh v6 trung c6
chta 10 ml 0,1% HCL, chung ta thu dugc dung
dich co ban (trong 1ml dung dich co ban c6 chua
960 don vi hoat tinh). Dung dich co ban c6 thé bao
quan trong td lanh ¢ nhiét d6 tr 00C dén +40C,
trong vong 7 ngay. Str dung dung dich dém s6 2 dé
pha lodng dung dich co ban ra cac ndng d6 khéc
nhau (100; 10; 1; 0,01; 0,005 Bv/ml).

+ Db6i voi  benzylpenicillin:  can 1g
benzylpenicillin pha voi 10 ml dung dich dém s
4, chiing ta thu dugc dung dich co ban (trong 1ml
dung dich co ban c6 chia 1000000 don vi hoat
tinh). Str dung dung dich dém s6 4 dé pha lodng
dung dich co ban ra cac ndng d6 khac nhau
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(100005 1005 1; 0,01; 0,005 Bv/ml).

+ Ddi véi streptomycin: can 1g khang sinh &
dang bot pha v6i 10 ml dung dich dém s 4, ching
ta thu dugc dung dich co ban (trong 1ml dung dich
co ban c6 chira 1000000 don vi hoat tinh). Su
dung dung dich dém s6 6 dé pha loang dung dich
co ban ra cac néng d6 khac nhau (10000; 100; 10;
2;0,5; 0,01 Bv/ml).

+ Péi voi grisin: dé thu dugc dung dich co
ban (trong 1ml dung dich co ban c6 chira 1000 don
vi hoat tinh) chung ta can 10 mg grisin cho vao lo
thuy tinh v6 tring cé chira 10 ml dung dich 0,01%
HCL. Dung dich dém bao quan trong ngan lanh,
trong vong 30 ngay. St dung dung dich dém s 1
dé pha loang dung dich co ban dugc ra cac nong
d6 khac nhau (10; 2; 0,5; 0,01 Dv/ml).

+ Pbi v6i bacitracin: can 10 mg khang sinh &
dang bot pha véi 10 ml dung dich dém sb 4, chung
ta thu dugc dung dich co ban (trong 1ml dung dich
co ban c6 chuia 1000 don vi hoat tinh). St dung
dung dich dém sb 1 dé pha lodng dung dich co ban
ra cac néng d6 khac nhau (10; 2; 0,5; 0,01 Dv/ml).

- Phuong phap tach khang sinh tir cac loai
thuc pham khac nhau [6]:

+ Pbi v6i sita va cac san pham tir sira: ldy
10ml mau cho vao binh tam gidc 50ml va thém
vao 10ml dung dich dém tuong tng voi ting loai
khang sinh mudn xic dinh. Pem ly tim 3000
vong/phut. Sau 10 phut, thu dugc dung dich 16ng.

+ Pbi vé6i tring: cho dun tring trong nude &
nhiét d6 65+5°C trong khoang 10 phit. Boc vo, 1iy
10gam trimg vao binh tam giac, thém vao 10ml
dung dich dém tuong ng vai ting loai khang sinh
mudn xac dinh. Pem ly tim 3000 vong/phut. Sau
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10 phut, thu dugc dung dich long.

+ Pdi véi thit va cac noi tang cia dong vat
(nhu than, gan, phdi...): iy 10gam cho vao binh
tam gidc, thém vao 20ml dung dich dém tuong ung
voi timg loai khang sinh mudn xac dinh va dem
nghién nho (trong vong 3 phit). Pé mau trong ti
lanh véi nhiét d6 tir 0°C dén +4°C trong vong 90
phit dé tich khang sinh. Sau d6 cho mau vao nudc
néng 65+5°C trong 30 phut. Pem ly tim 3000
vong/phut. Sau 10 phat, thu dugc dung dich 1éng;

- Phuong phap duc 16 thach dé nghién ctru hoat
tinh ctia khang sinh t&i cac loai vi khuén, tir d6 xéac
dinh lugng khang sinh t6n dong trong thuc pham [5].

Céch tién hanh thi nghiém chung: chuan bj
riéng 1& 10 mau h¢ thdng thir nghiém, mdi mau liy
10 ml cho vao ting dia Petri, sau khi dia thach dong
lai, dung khoanh nut chai tao 16 thach duong kinh
(5mm) céch nhau 2 - 3 cm. Dung dich khang sinh
thir nghiém dugc pha lodng & cac ndéng do khac
nhau, r6i cho vao tung 16 thach. Pit dia thach trong
ta cdy tir 2 - 3 tiéng dé khang sinh khuéch tan vao
thach, sau d6 dat vao ta 4m véi nhiét do thich hop
cho vi sinh vét kiém dinh phat trién, sau 48 tiéng
ldy dia ra quan sat va do duong kinh vong vo
khuén. Hoat tinh khang sinh 1a d6 16n cia duong
sinh vong vo khuén.

3. Két qua nghién ciru va thio luin
3.1. Nghién citu sw mén cim ciia cdc mdu vi sinh
vit dén tetracycline

Nho dung dich dém, tetracycline dugc pha
loang ¢ cac néng do 1bv/ml; 0,01Dbv/ml;
0,005Dv/ml, r6i cho vao cac 15 thach dé nghién
ctru. Két qua thu duoc biéu dién ¢ Hinh 2 va minh
hoa & Hinh 3 nhu sau:

Hinh 3. Bacillus cereus ATCC 11778 vong vé khudn
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dé tetracycline

T biéu d6 cho théy, hau hét céc vi sinh vat
nghién ctu déu min cam véi tetracycline, dac biét
Bacillus subtilis L2 min cam nhat. Hé thong thir
nghiém s6 9 khéng man cam véi tetracycline. Vi
sinh vat bi e ché phat trién ngay ca khi
tetracycline ¢ ndéng do rat thap (0,005Dv/ml) (&
cac hé thong thir nghiém sb 2, 3, 6, 7, 8).
3.2. Nghién cieu sw mdn cim ciia cdc méu vi sinh
vt dén benzylpenicillin

Benzylpenicillin dugc pha loing & cac nong
do 1Dv/ml; 0,01Dv/ml; 0,005 Dv/ml, rdi cho vao
cac 16 thach dé nghién ciru. Két qua thu dugc biéu
dién ¢ Hinh 4 va minh hoa & Hinh 5.

Tir két qua trén Hinh 4, 5 c6 thé dua ra két
ludn nhu sau: Bacillus stearothermophilus trén

voi moi truong 502
benzylpenicillin ngay ca & nong do rat thap
(0,005Bv/ml). Bacillus cereus ATCC 11778 hoan
toan khong bi trc ché sy phat trién dudi tac dong
ctia benzylpenicillin. Cac mau hé théng thu
nghiém sb 1, 2, 4, 5, 8, 9 xuét hién duong kinh
vong vO6 khudn 16n, nhung chi khi
benzylpenicillin & nong d6 cao (1 Pv/ml). Nhu
vay, dé xac dinh benzylpenicillin & ndng dé 0,005
Pv/ml, c6 thé sir dung cic mau hé théng sb 3 va
s6 10.

3.3. Nghién civu sw mén cim ciia cdc mdu vi sinh
vt dén streptomycin

Streptomycin duoc pha lodng & cac ndng do
2Dv/ml; 0,5Dv/ml; 0,01 Dv/ml, rdi cho vao céac 16
thach dé nghién ctru. Két qua thu dugc thé hién

moéi  truong  Kundrat mdn  cam  vsi  trénHinh6, 7.
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Hinh 6. Biéu do vé sw phu thugc dwong kinh vong vé khudn
véi cdc nong dg Streptomycin

Hinh 5. Bacillus subtilis L2 vgi méi trieong pHS,0

Hinh 7. Bacillus subtilis L2 vdi méi truong pH 8,0
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Tir biéu do (Hinh 6) co thé thy rang, vi sinh
vat tir cac mau hé thong thir nghiém sb 1, 2, 3, 4,
9, 10 déu bi e ché phat trién boi streptomycin.
Trong d06, chi c6 Bacillus stearothermophilus trén
moi trudng Kundrat man cam véi streptomycin &
néng d6 0,01 bv/ml. Sy phat trién cua céc vi sinh
vat tai cac mau $65,6,7,8déu khong bi anh dudi
tac dong cua streptomycin.

3.4. Nghién citu sw mén cim cia cdc méu vi sinh
vt dén grisin

Grisin dwoc pha lodng & cac ndng do
2Dbv/ml; 0,5Dv/ml; 0,01 Dv/ml, rdi cho vao cac 16
thach dé nghién ctru. Két qua thu dugc trinh bay &
Hinh 8 va 9.
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Hinh 10. Biéu do vé su phu thudc dieong kinh vong vo
khudn véi cdc nong d¢ bacitracin
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O néng d6 0,01 bv/ml, sinh truong cta tat
ca cac vi sinh vat nghién ctu déu khong bi anh
huéng dudi tac dong cta grisin. Tai cidc mau hé
thong s6 1, 2, 3, 4, 5, 8, 9, 10 déu xuit hién vong
vo khuan khi grisin & néng do tir 0,5 Pv/ml tré
lén. Sinh truéng va phat trién cua Bacillus cereus
ATCC 11778 khong bi anh hudéng dudi tdc dong
cua grisin.

3.5. Nghién citu sw mén cim ciia cdc mdu vi sinh
vt dén bacitracin

Bacitracin duoc pha lodng & cac nong do
2Dv/ml; 0,5Dv/ml; 0,01 Dv/ml, rdi cho vao céac 16
thach dé nghién ciru. Két qua thu duoc biéu dién ¢
Hinh 10 va minh hoa ¢ Hinh 11.

Hinh 9. Micrococcus lutea ATCC 9341 véi méi truong
pH 8,0

Hinh 11. Micrococcus lutea ATCC 9341

vOi moi truong so 7
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Hinh 12. Micrococcus lutea ATCC 9341 véi dung dich
dém pH 6,0; 7,2; 8,0

Két qua nghién ctu cho thdy, chi co
Micrococcus lutea ATCC 9341 voi méi trudng s6 7 va
Bacillus stearothermophilus trén moi truong Kundrat
man cam ddi véi bacitracin ¢ ndng do 2 Pv/ml.

3.6. Kiém tra tinh khdng khudn ciia cic dung
dich dém

Thir nghiém cac mau vi sinh vat nghién ctru
v6i cac dung dich dém déu nhén thay rang khong
xuat hién vong vo khuan (Hinh 12, 13). Vi vay,
cac dung dich dém dung dé pha loang khang sinh
déu khong anh hudng toi sy sinh truong va phat
trién clia vi sinh vat kiém dinh.

3.7. Xdc dinh khdng sinh ton dw trong cic logi
thwe phim

Sau khi nghién ciru, di tong két rang, bang
phuong phép vi sinh vat ¢ thé xac dinh khang sinh
ton du trong thuc phim. Trong d6, hai miu vi sinh
vat 1a Bacillus subtilis L2 va Bacillus
stearothermophilus déu bi tiéu diét (hodc kim him
sy phat trién) dudi tac dong cua nhiéu loai khang
sinh, ngay khi & ndng do rit thap (0,005Dv/ml), vi
thé c6 thé dugc sir dung mot trong hai mau vi sinh
vat trén dé phat hién ra ton du khang sinh.

Khéng sinh ton du trong thyc pham (thit, c4,
trimg, stra...) duoc tach ra nho cac dung dich dém
(goi 1a dung dich tach), bao quan trong tu lanh &
nhiét d6 0-4°C, trong vong 24 tiéng. Chuin bi: hé
thong thtr nhit (gdm méi truong pH 8,0 cing véi
Bacillus subtilis L.2) hodc hé thong thi hai (gdm

Hinh 13. Bacillus subtilis L2
voi dung dich dém 1, 2,4, 6

méi truong Kundrat véi Bacillus stearothermophilus),
sau d6 cho 10ml tir timg hé thong vao dia Petri. Sau
khi dia Petri thach dong lai s& tién hanh duc 15
thach. Dung dich tach dugc cho vao céac 16 thach.
Dit dia thach trong ta ciy tir 2 - 3 tiéng dé khang
sinh khuéch tan vao thach, sau d6 dat vao ti am véi
nhiét do thich hop cho vi sinh vét kiém dinh phat
trién, sau 48 tiéng lay dia ra quan sat. Néu xuat hién
vong khang khuin ching t6 miu thuc pham co
chira khang sinh ton du.

4. Két ludn

Qua cac két qua nghién ctru cho thay, tat ca
cic mau vi sinh vt nghién ciru déu c6 min cam
khac nhau véi cac loai khang sinh, vi vay co thé sir
dung ching dé xac dinh khang sinh ton du trong
cac loai thuc phém.

Bacillus subtilis L2 man cam véi cac loai
khéng sinh ngay ca ¢ nong do thap, vi thé dé xéac
dinh khang sinh ton du trong thuc phim c6 thé st
dung Bacillus subtilis L2 trén méi truong voi pH 8,0.

Mau vi khuan Bacillus cereus ATCC 11778
chi tao vong vo khuin véi tetracycline, nén c6 thé
ding chung dé xac dinh tetracycline ton du trong
thyc pham.

Trén moéi truong Kundrat, Bacillus
stearothermophilus bi tiéu diét va c ché sinh
truong dudi tic dong cua hau hét cac loai khang
sinh, vi vay, c6 thé s dung mau vi khuan nay dé
xéc dinh khang sinh ton du trong thuc pham.
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