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ABSTRACT

In this work, pulsed light (PL) efficacy was investigated on B. subtilis
spores in liquid and dry state (glass marbles and spices). We studied
the bacterial suspension in conditions (0.6 J.cm™/flash) and spices at 1
J.cm?/flash. In liquid state, only 0.9 log microbial reduction was recorded
when 6 J.cm™ was applied. SEM analysis showed that B. subtilis spores in
suspension were not affected by the PL treatment. When DNA extracted
from B. subtilis spores was analyzed, no significant difference was found
between the control and PL-treated samples. In dry state the destruction
level remained below 1 log when a treatment of 10 J.cm™ was carried out
on black pepper and ground caraway, while a 2.8 log microbial reduction
was reached for glass marbles. When control and PL-treated B. subtilis
spores in dry state were investigated by SEM, no disruption in spore
structure was recorded but a significant number of PL-treated spores were
flattened.

TOM TAT

Trong nghién ciru nay, hiéu qua diét khuan cia xung dnh sang dwoc danh
gid trén bao tir Bacillus subtilis dang huyén phii va dang khé (bao tir vi
khudn dwoc gay nhiém trén bi thuy tinh va gia vi). Nghién ciru duoc thuc
hién voi cwong do 0,6 J.cm 2/xung trén huyen phu vi sinh vdt, va trén gla vi
voi cwong do 1 J.cm/xung. O dang huyén phii, véi cwong dg 6 J.cm™ chi
tiéu diét duwoc 0,9 log bao tir vi khudn. Hinh anh phdn tich bang kinh hién
vi dién tir (SEM) cho thdy bao tir B. subtilis & dang huyén phii khong bi
anh hwong boi xu Iy xung dnh sang. Qua phan tich ADN trich ly tir bao tie
B. subtilis, khong nhdn thdy sw khac biét y nghia gita mau xir Iy va mau
doi chiung. 0] dang kho, mirc do tiéu diét bao tir B. subtilis dat dwoc duoi 1
log khi xit Iy & cuong dg 10 J.cm™ trén hat tiéu va tiéu hoi, trong khi trén
bi thuy tinh thi mwc do nay dat toi 2,8 log. Khi phdn tich hinh anh bao tr
B. subtilis dang khé ciia mau doi chimg va mau xir Iy bang xung dnh sang
qua kinh hién vi dién i, cdc bdo tir déu khong bi phd vé béi xung dnh
sdng, tuy nhién cé mot sé heong dang ké bao tir bi thay doi hinh dang duwoc
phat hién trong mau da xir Iy bang xung dnh sdng.
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1 GIOI THIEU

Xung anh sang 1a mot ky thuat xir ly khong
dung nhiét v6i kha nang xuyén thau rat thap, dang
dugc ng dung rat nhiéu trong viéc khir nhiém bé
mat. Phuong phéap nay su dung dén xenon phat ra
anh sang tring (c6 budc séng trong khoang 200 nm
— 1100 nm) v6i cudng do cao (Wekhof, 2000). Kha
nang khir nhiém ciia phuong phap nay chi yéu la
do tia cyuc tim (200 nm — 400 nm), tao nén sy huy
hoai ADN cuia t& bao vi sinh vat. Bén canh d6 cling
c6 mot sb co ché khac duge dé cap dén, vi du nhu
su pha v& mang té bao va kha ning lam ting kich
thudc khong bao di dwoc nghién ciru trén té bao
nam men (Takeshita ez al., 2003).

Xung anh sang da duoc nghién ciru va Ung
dung rong rai trén cac vat li¢u l[am bao goéi (Dunn
et al., 1995; Turtoi and Nicolau, 2007, Levy ef al.,
2011, 2012), cac thiét bi dung trong cong nghiép
(Ozen and Floros, 2001; Rajkovic et al., 2010) va
trén thuc phim (Gomez -Lopez et al., 2005 Ozer
and Demirci, 2006; Sharma and Demlrm 2003;
Ramos-Villarroel et al., 2012; Palgan et al., 2011).

D3 c¢6 nhiéu nghién ciru vé hiéu qua tac dong
ctia xung 4anh sang trén té bao vi khuéan (Feuilloley
et al., 2006; Massier et al., 2011; Farrell et al.,
2011; Nicorescu et al., 2013). Tuy nhién, chi cé
mdt vai nghién ctru (Fine and Gervais, 2005; Levy
et al., 2011; 2012) danh gia kha nang tiéu diét
bao tir cia xung anh sang trong linh vuc an toan
thyc pham.

Mot trong nhimng loai bao tir vi khuan thudng
gip nhat trong cac loai gia vi 1a bao tir cia B.
subtilis, véi mirc dd nhiém thuong xuyén 1én téi 8
log cfu/g (McKee, 1995; Keith, 1998). Day 1a loai
vi khuan gay mot s6 loai ngd doc thuc pham, co
thé ké dén nhu 6i mua, tiéu chay, dau bung. Hau
hét cac bao cao dua ra déu lién quan dén viéc tiéu
thu mayonnaise, hanh ngam, rau dau déng hop
(Kramer and Gilbert, 1989). Kha ning chéng chiu
clia bao tir B. subtilis trong qua trinh ché bién thuc
pham 1a rét tot, didu nay c6 thé giup ching ton tai
sau qua trinh thanh trung. Thuc su, dé we ché bao
tr vi khuén béng nhiét, tia cuc tim, cc loai chiéu
xa va xung 4nh sang thi cin phai st dung cuong do
cao hon so vdi té bao sinh dudng (Farkas, 2007).
Hon nita, bao t¢ ndm méc, vi du nhu bao tu
A. niger, dugc biét voi kha nang chdng chiu rét t6t
vdi tia cuc tim. Nghién ctru nay dugc thuc hién voi
muc dich so sanh hi¢u qua khir khuén cua xung anh
sang trén bao tir B. subtilis dang huyén phi va dang
kho (gdy nhiém trén bi thuy tinh va gia vi).
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2 PHUONG PHAP NGHIEN CUU
2.1 Chiing vi khuin

Bao tr B. subtilis (ATCC 31 324, DSMZ 704,
Braunschweig, Dirc) cung cdp boi INRA Dijon,
duoc pha lodng trong mdi truong peptone (PS)
(Biokar Diagnostics, Phap) dén nong do 10° bao
ta/mL. 10 mL dung dich vira pha logng dugc xtr ly
bang xung 4nh sang (dwoc mé ta trong muc 2.3).
Mot don vi log bao tir vi khuan 14 logarit ctia mét
s6 bao tir vi khuan (cfu/mL hodc cfu/g).

2.2 Phwong phap giy nhiém nhén tao gia vi
va bi thuy tinh véi bao tir B. subtilis

Bi thuy tinh (duong kinh 4 mm), hat tiéu den va
tiéu hoi dugc gdy nhiém voi dung dich bao tir B.
subtilis (duge mo ta trong muc 2.1). Mau dugc sy
kho trong diéu kién vo trang ¢ nhiét do phong
trong thoi gian 15 gio, tiép theo, mau duoc xir Iy
bang xung 4nh sing (dwoc mo ta trong muc 2.3).
Mau xtr Iy va dbi chimg dugc hoa tan trong moi
truong PS va khudy tron trong thoi gian 2 phut.
Phuong phéap pha loang theo day thap phan duogc
sit dung dé cdy trang trén bé mat moéi truong
Columbia-agar (AES, Phap). Phuwong phap dém
khuén lac (cfu) dugc thuc hién dé danh gia kha
ning séng sot cia bao tr B. subtilis sau khi xir 1y
v6i xung anh sang so v6i mau ddi chimg.

2.3 Phwong phap xir ly xung anh sang

Thiét bi xir Iy xung 4nh sang duoc cung cip boi
Claranor (Phap) gdm c6 1 bd phan tich dién va 1
budng xtr 1y, trong d6 c6 4 dén xenon dang hinh try
(Massier et al., 2011). Thiét bi thi nghiém nay tao
ra mot loat cac xung anh sang c6 budc song tir 200
dén 1100 nm va thoi gian ciia mdi xung 14 300 ps.
Trong thi nghiém nay, cuong d¢ nang lugng st
dung dé xur Iy huyén phu bao tir 1a 0,6 J.cm?/xung
va gia vila 1 J.em?/xung.

Huyén phu cua bao tir B. subtilis dwoc dyung
trong mdt hop hinh chii nhét b.';“mg thach anh va
dugce xtr ly ¢ 3000 V, 1 Hz véi 1, 2, 4, 6, 8, 10
xung co cdu hinh 4 dén va ning luong sir dung la
0,6 J.cm?/xung. Truong hop cua gia vi va bi thuy
tinh dwoc gdy nhiém nhan tao vo&i bao tir
B. subtilis, thi mau dugc xtu 1y trong diéu kién dao
tron & 3000 V, 1 Hz va 10 xung véi cung thiét b
nhu trén nhung co cdu hinh 3 dén dé dat duoc
cuong dd ning lwgng 1a 1 J.cm?/xung. Sau khi
dugc xtr ly, thi mau d6i chimg va mau duoc xir Iy
s€ dugc phan tich ngay lap tirc. Thi nghiém duoc
thuc hién 3 1an lap lai.
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2.4 Phuong phap trich ly ADN cuia bao tir
B. subtilis

ADN cua bao ti B. subtilis dugc trich ly dua
theo phuong phap cia Riesenman and Nicholson
(2000) véi mot sd thay d6i. 0,02 g bot bao tir
(khoang 10" bao tir/g) dwoc cho vao obng
eppendorf cung véi 2 mL dung dich SE (50 mM
tris base [pH 10], 8 M urea, 50 mM dithiothreitol,
1% SDS) va dugc u ¢ 60°C trong thoi gian 90
phiit. Tiép theo 1a giai doan xir 1y sdc nhiét (3 1an)
lién tiép tir - 80°C rdi 100°C va tiép theo dung dich
duogc ly tam ¢ 7000g trong thoi gian 10 phut &
20°C dé thu duoc phan cin té bao. Phan cin té bao
nay tiép theo dwoc rira 3 1an v6i dung dich STE
(pH 8) (10 mM tris HCl, 1 mM EDTA, 150 mM
NaCl). Giai doan thuy phan bang enzyme dugc
thuc hién béng cach bd sung thém dung dich dém
P1 (10 mM tris base [pH 8], 2 mM EDTA, RNAse
I 100 pg.mL") va lysozyme (10 mg/mL), sau do6
mau duge U ¢ 37°C. Sau 1 gid 4, mau duogc thém
vao 100 uL SDS 10% va tron ddo ngugc nhidu lan
(dén khi hén hop tré nén md duc). Sau d6 hdn hop
dugc ra voi 625 pL dung dich phenol-chloroform
va ly tdm ¢ 13000g, 20°C trong thoi gian 10 phut.
Tiép theo hdn hop dugc thém vao 625 uL phenol
bdo hoa va ly tam ¢ 13000g, 20°C trong thoi gian
10 phiat. Cac bude tiép theo cua phuong phép trich
ly va danh gia ADN bao tir vi khuan giong voi
phuong phép trich ly va danh gia ADN ciia té bao
sinh dudng vi sinh vat dugc viét bai Nicorescu et
al. (2013).

3 KET QUA VA THAO LUAN
3.1 Tac dung cla xung 4nh sing dén bao tir
B. subtilis dang huyén phu

Trong thi nghiém nay, viéc danh gia hiéu qua
cua xung anh sang dugc thuc hién trén huyen phu
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ctia bao tir B. subtilis & ndng do 10° bao tir/mL va
két qua dugc thé hién trén Hinh 1. Két qua cho
thiy & diéu kién xu Iy 6 J.cm?, muc do tiéu diét
bao tir chi dat dwoc 0,9 log, diéu nay khang dinh
kha nang chiu dung rat tot ctia bao tir so véi té bao
sinh dudng (Nicorescu et al., 2013). Kha nang khu
nhiém thap ciia phuong phép nay c6 thé duge giai
thich boi mirc do day ddc cua bao tir trong huyén
phu (108 bao te/mL) va ciing do cuong do nang
luong sir dung thap (6 J.em™). Murc d6 day dic cua
bao tir trong huyen phi anh huéng quan trong dén
hiéu qua khtr nhiém ctia xung anh sang, la do: i)
cac bao tir nay co thé hip thu mot phan cac bude
song c6 kha nang diét khudn ciia phd xung ning
(Levy et al., 2011), va ii) cac bao tir ndy c6 thé tao
ra tac dung che khuit (Elmnasser et al., 2007).
Theo nghién ciu ciua Bushnell et al. (1998);
Wekhof (2003), hiéu qua khir nhiém ctia xung anh
sang trén bao tir B. subtilis trong nudc mudi phy
thudc rat nhidu vao cudng do ning luong st dung.
Théat vay, mirc d6 ti€u diét bao tir dat dugc khi xur
Iy 1 xung 14 2,5 va 6 log v6i mirc d§ nang luong su
dung twong tng 1a 600 J va 1200 J. Véi két qua
tuong tu, Sonenshein (2003) nghién ctru tac dung
khir nhiém cta xung 4nh sang véi mic do ning
luong xtr dung 1a 15,8 J.cm?/xung trén bao tr B.
subtilis trong moi truong nudc da khir ion va voi 3
xung thi mtc d9 ti€u diét bao tir dat dugc 1a 6 log.
Mot sd nghién ciru khac cho théy viéc tiéu diét
toan bo (6 — 8 log) bao tir B. subtilis, B. pumilus dat
duoc khi xur ly 1 - 3 xung voi cung mirc d§ nang
luong nhu trén (Bushnell et al., 1998). Mot cach
téng quat, dé tiéu diét bao tur thi phai cdn mot mirc
d6 nang lugng cao hon so véi viée tiéu diét té bao
sinh dudng. Tuy vdy, xung anh sang van c6 thé
dugc st dung mot cach hiéu qua trong viéc tiéu
diét bao tir trén bé mit thuc phém (Anderson et al.,
2000; Jun et al., 2003).
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Hinh 1: Tac dung khir khuin ciia xung 4nh sing trén huyén phii bao tir B. subtilis

Két qua trén dwgc bd sung bang thi nghiém truong kho (trang mong trén PET hodc trén mat
phén tich hinh anh bén ngoai cuia bao tir B. subtilis. ~ Kinh thuy tinh). Tuy nhién, Pham vi nghién ciu
Hinh SEM (Hinh 2a va 2b) cho thdy bao tr  nay duoc thuc hién trén huyén phu vi sinh vat, diu
B. subtilis khong bi phé huy béi xung 4nh sang. 40 c0 thé dan dén viéc bao tir khong bi pha huy boi
Két qua nay khong ddng nhdt véi két qua ciia xung anh sa@ng-. Setllow and Setlow (1998) da chi ra
Wekhof (2001) dua ra. That vy, nghién ctu ciia rang, co ché t1§u diét bé(? tr khéc. nhau dang ké khi
Wekhof (2001) cho thdy c6 sy phé huy bao tr B. XU ly trong mdi truong ran va moi truong long.
subtilis khi xir Iy bang xung anh sang trong moi

S45P98 2.0 kV x35.8K

Hinh 2: Hinh SEM cua bao tir B. subtilis

a) miu ddi chirng; b) miu xir Iy 6 J.cm2 (3000 V, 1 Hz, 10 xung)
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Tiép theo, thi nghiém kiém tra kha ning pha
huy ADN cua bao tir B. subtilis boi xung anh sang
duoc thyc hién. Hinh 3 cho théy khong cé sy khac
biét dang ké gitra mau ddi chimg va mau xir Iy
bang xung anh sang.

M 0X 6X 10X

Hinh 3: Anh hwéng ciia xung anh sang 1én ADN
cua bao ti B. subtilis

M: chuzfn; X xung

Theo cac tai liéu tham khao, kha nang diét
khuén ctia tia cyc tim chu yéu la do tac dung quang
hoa, gdy ra sy thay d6i trong céu trac ADN (chu
yéu 1 cac pyrimidine) ctia vi khuan, vi rt va cac
tac nhan gay bénh khac sang dang lién két nhi hop
(Mitchell ez al., 1992). Su hinh thanh cac ciu nbi
nay s€ ngan chan giai doan gidi nén cua phan tir
ADN trong qua trinh nhan ban va vi thé, vi sinh vat
s& mat kha nang sinh san. Néu khong c6 co ché stra
chira thich hop, thi két qua s& dan téi sy dot bién,
su phién ma va nhan ban gen bi suy giam va cubi
cung dan dén sy tiéu diét sinh vat (McDonald et
al., 2000). Mot vai nghién ctru cho ring su khac
nhau giita co ché tiéu diét bao tir vi khuan va té bao
sinh dudng chii yéu 1 do su khac nhau trong ciu
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trac va kha niang chiu dyng tot cia bao tir. Hon
nita, ADN cua bao tir vi khuin ¢6 hinh dang khac
hon so véi ADN cua té bao sinh dudng. Theo
Setlow and Setlow (1987) bao tir B. subtilis khong
tao ra bat ky lién két nhi hop nao ciia pyrimidine.
Nhimng gia thuyét gan day lién quan dén viéc wc
ché bao tir bang tia cuc tim cho ring chirc ning cua
AND bi gian doan 1a do lién két ngang va/hodc v&
sgi ADN (Harm, 1980). Ngoai ra, Riesenman and
Nicholson (2000) khing dinh ring, mang protein
day cua bao tir B. subtilis cling tao cho n6 kha nang
chdng chiu tét véi cac diéu kién bén ngoai. Chinh
vi thé, theo nhiéu tac gia, kha nang chiu dung cao
ctia bao ttr vi khudn véi tia cuc tim, dic biét 1a &
trang thai kho (Gardner and Shama, 1998) s€ han
ché kha niang khtr nhidm ciia xung anh sang, do dé
ma viéc chi st dung xung anh sang s€ khong du
manh dé dam bao khir tring hoan toan.

3.2 Hié¢u qua khir nhiém ciia xung anh sing
trén bi thuy tinh va gia vi da dwgc giy nhiém
véi bao tir B. subtilis

Trong thi nghi€ém nay, hi¢u qua clia xung anh
sang duoc nghién ciru trén mau dang kho (bi thuy
tinh va gia vi) di dwoc giy nhiém véi bao tur
B. subtilis. Két qua thi nghiém cho thay viéc xir ly
trén bi thuy tinh thi xung anh sang cho hiéu qua
khir nhiém cao hon so véi viéc xur 1y trén hat tiéu
va tiéu hoi (Bang 1). That vay, két qua trong Bang
1 cho théy, murc do tiéu diét bao tir chi dat dudi 1
log khi str Iy 10 J.cm trén hat tiéu den va tiéu hoi,
trong khi trén bi thuy tinh thi miac d§ nay dat 2,8
log. V&i nghién ciru tic dung khir khudn cua tia
hong ngoai trén bot 6t gdy nhidm voi bao tir
B. cereus, Staack et al. (2008) ciing cho thy tac
dung thip cua phuong phap ndy (khd nang khu
khudn dat cao nhét 1a 1 log). Theo tac gia, nguyén
nhan 1a do bot 6t c6 d6 hoat dong cua nudc a,, thip
(0,8), diéu nay lam ting kha ning chiu nhiét cia
bao tir. K&t qua thi nghiém phu hop v6i nghién ctru
trudc do cua Jun et al. (2003). That vay, khi xt ly
bot ngd da duoc gay nhiém véi bao tir Aspergillus
niger bang xung anh sang & cudng do 2900 V va
khoang cach 8 cm, thi hiéu qua khtr nhiém dat
duocla 1,3 log.

Bang 1: Két qua xir Iy xung 4nh sing trén bi thuy tinh va gia vi di dwoc giy nhiém véi bao tir

B. subtilis
Maiu Mikc d giam theo sb thap phan (log) sau khi xir Iy & cudong dd 10 J.cm™
Bi thuy tinh 2,8£0,1
Hat tiéu den 0,8 + 0,03
Tiéu hoi 0,9 + 0,04
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Hiéu qua khir khuan thap hon trong truong hop
clia tidu va tiéu hdi so véi bi thuy tinh (Bang 1), co
thé duoc giai thich boi bé mat khong dong nhét cua
hai loai gia vi nay. That vay, trong truong hop cua
hai loai gia vi, bao tir khéng chi bam trén bé mat
clia hat, ma ching con c6 thé an nép ¢ nhimng vi tri
16m cua hat, 1am cho vi sinh vét c6 thé it hodc
khong chiu tac dong khir khuan cta nh sang, diéu
d6 1am han ché hiéu qua khir khudn cia phwong
phap nay (Fine and Gervais, 2005). Lagunas-Solar
et al., (2006) cing da dua ra mot gia thuyét tuong
tu, cdc tac gia ndy cho rang vi sinh vat c6 thé an
nap trong cac duong nirt trén bé mat thuyc phdm
hodc ¢ thé tham np vao dudi 16p biéu bi san

a) Mau dbi chimg

Két qua thi nghiém nay phi hop véi nghién ciru
cua Wekhof (2001), bao t B. subtilis ¢ trang thai
kho (trai trén 16p nhua PET hoac trén 16p kinh thuy
tinh) dugc xir Iy bang xung anh sang (7 J.cm?) va
két qua 1a bao tir hoan toan bi bién dang nhung
khong xuét hién vét v& hodc nit nao. Khi so sanh
tac dung ciia xung anh sang trén té bao sinh dudng
(Nicorescu et al., 2013) va bao tir B. subtilis (Hinh
4b), nhan thay rang bao tir it b tac _dong hon rat
nhiéu so vdi té bao sinh dudng. Diéu nay co thé
duogc giai thich bang 2 gia thuyét sau: i) bao tir ¢6
kich thudc nho hon nhiéu so véi té bao sinh dudng,
diéu nay 1am cho ching d& dang an nép trong cac
vét nit hodc & giita nhitng hat gia vi (Elmnasser et
al., 2007) va ii) voi kich thude nho bé cia bao t,
s& 1am cho viéc hap thu tia cuc tim ctia chung giam
di, didu nay s& lam han ché hiéu qua khur nhidm
cia phuong phap nay. Wekhof (2001) cho ring
hiéu qua khtr khuén ctia xung 4nh sang ciing phu
thudc vao kich thude cua té bao vi sinh vat.

4 KET LUAN

Thi nghi€m nay dugc thuc hién nham muc dich
so sanh hiéu qua khir khuan cua xung anh sang trén
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pham, didu d6 lam giam hiéu qua khir nhidm cua
phuong phap nay va né doi hoi phai st dung
mdt mirc d6 nang lugng cao hon. Hon nira, bao tir
¢6 kha nang chéng chiu véi tia cuc tim cao hon
nhidu so véi t& bao sinh dudng, dic biét la
trong diéu kién d6 am thp va do do rat kho dé tiéu
di¢t chung.

Tiép theo, hiéu qua khir khuan ciia xung 4nh
sang trén bao tir B. subtilis dugc danh gid bing
hinh SEM. Hinh 4b cho thiy mau xir Iy bang xung
anh sang, bao tu khong bi pha huy, nhung c6 mot
s6 dang ké bi bién dang dudi tac dung cta phuong
phap nay.

b) Miu xir ly bang xung anh sang ¢ 10 J.cm™
L (3000 V, 1 Hz, 10 xung)
Hinh 4: Hinh SEM ctia hat tiéu hoi dwoc gay nhiém vo6i bao t& B. subtilis

bao tir B. subtilis dang huyén phu va dang kho (bao
tir dwoc gay nhidm trén bi thuy tinh va gia vi). Két
qua nghién ctru di cho thay, d6i véi bao tir dang
huyén phu, xung anh sang chi giam duoc 0,9 log so
v6i s0 lugng ban dau. Tuy nhién, qua quan sét trén
hinh SEM, bao tir & dang huyén phu khéng bi pha
huy boi xung 4nh sang. Khi phan tich ADN, thi két
qué ciing cho thiy phuong phap xtr 1y nay khong
anh huong dén ADN cuia bao tir. Panh gia hiéu qua
khir khuén cta xung anh sang trén bi thuy tinh va
gia vi d3 dugc gdy nhiém véi bao tir B. subtilis.
Mirc d6 diét khuan dat duge dudi 1 log khi xir 1y
trén mau gia vi, trong khi mau bi thuy tinh thi két
qua dat duoc 1a 2,8 log. Qua phan tich hinh anh
bao tir ciia mau ddi chimg va mau xu ly bang xung
anh sang, khong c6 su pha huy té bao nao dugc
phat hién, nhung c6 mot s6 dang ké bao tir bi thay
d6i hinh dang sau khi xtr Iy bing xung anh sang.
Nghién ciru nay cho thay: (1) rat kho dé dat duoc
mirc do tiéu diét 16n hon 1 log ddi véi bao tir
B. subtilis dang huyén phu hoic dang kho (giy
nhiém trén gia vi) va (2) cdu trac bé mat cua thuc
pham anh huong quan trong dén hiéu qua diét
khudn ciia xung 4nh sang, diéu d6 khing dinh dé
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tiéu diét vi sinh vat trén thuc phém daqg bot thi cz?m
c6 1 phuong phap di manh hodc két hop nhiéu
phuong phép vaéi nhau.
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