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TOM TAT

Trong nghién ctru nay, Tween 80 duoc sir dung lam chat hoat dong bé mat két hop phuong phap
rung siéu 4m dé tong hop nano nhi tuong tir dau bo. Céc yéu t6 anh huong dugc khao sat: ti 18 thé tich
dau bo va nuéc cat (Vaa/ V), ty 16 thé tich pha dau trong nude (OIW-oil in water) : chit hoat dong
bé mit (Vom/Vrween 80), toc do khudy va thoi gian khudy dén qua trinh tao nano nhii twong. Két qua thuc
nghiém cho thiy nano nhii twong tir dau bo dugc tdng hop dat chit lwgng cao khi rung siéu am trong 30
phut & nhiét 6 phong Vi Vgau/Vawse = 1/75 (VIV), Vo : Vrween so= 100/1 (v/V), khudy co ¢ tbe do 600
vong/phut trong 40 phut. Kich thuéc tiéu phan dat nano nhii twong (140,1 nm), phan tan tbt trong nuée
thé hién qua chi s6 phan tan pDI = 0,223. O budc séng 600 nm, hé nano nhii twong c¢6 d6 duc 0,305.
Tir khoa: Dau bo, Kich thudc tiéu phan, Nano nhii tuong, pDI, Tween 80
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ABSTRACT

In this study, Tween 80 was used as a surfactant by ultrasonic vibration combined with
mechanical ultrasonic vibration to synthesize nanoemulsions from avocado oil. The influencing factors
were investigated: volume ratio of avocado oil: distilled water (Voi/ Vwaer), volume ratio oil in water
phase (OIW): surfactant (Vow/Vtween 80), mixing stirring speed, and mixing time to the process of
forming nanoemulsion. The synthesized nanoemulsion from avocado oil achieves high quality when
ultrasound for 30 minutes at room temperature with Vil/ Vwater = 1/75 (V/V), Vorw/V1ween 8o = 100/1 (V/V),
mixing speed at 600 rpm for 40 min. The nanoparticles sizes of nanoemulsions (140,1 nm), good
dispersion in water as shown by polydispersity index (pDI = 0,223). At 600 nm, the nanoemulsion
system has a turbidity of 0,305.
Keywords: Avocado oil, Nanoparticles sizes, Nanoemulsion, pDI, Tween 80
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1. MO PAU

Cay bo (Persea americana Mill.)
thugc ho Long nao (Lauraceae), la cay an
qua c6 gia tri dinh dudng va gia tri kinh té
cao (Chen va cs., 2009). Cay bo c6 ngudn
gbc tir Trung My, dugce du nhap vao Viét
Nam tir nhitng nam 1940, duoc trong phd
bién ¢ Tay Nguyén (Mai Van Tri va cs.,
2016). Dau bo c6 mau sic va mui vi dic
trung, chtra nhiéu axit béo, chat chéng oxy
hoa, vitamin va cac hop chit c6 loi khac
(Qin va cs., 2016). Dau bo s hiru cac hoat
tinh sinh hoc nhu: khang vi sinh vét, khang
viém, chéng oxy héa nén dugc str dung rong
rdi trong thuc phdm, my pham va dugc
pham (Flores va cs., 2019). Tuy nhién, do
tinh dau khong hoa tan vao trong nudc.
Nhiéu bién phap da duoc nghién ctru va g
dung dé cai thién cac dic tinh cua nhii tuong
nhu ting kha ning phan tan trong nudc, 6n
dinh héa hoc cling nhu tang hoat tinh sinh
hoc. Hién nay, phuong phap phan tan dau
hay tinh dau trong hé nhii twong ciing nhur
nano nhii tuong dang dugc quan tam. Nano
nhil tuong 1a sy phan tan keo c6 chua cac
hat nhd c6 duong kinh khoang 20-200 nm
phan tan déu trong moi trudng nudc
(McClements, 2012; Silva va cs., 2012).
Arancibia va cs. (2017) da nghién ctru phat
trién nano nhii tuong sir dung chét nhii hoa
tu nhién, lecithin va Tween 80. Ahmad va
cs. (2013) da tong hop nano nhii twong voi
cong thirc t6i wu 60% dau, 16% stearate va
24% glycerol vé khdi lugng. Kich thudc
giot nhil nano nhé hon 200 nm, vaéi pDI
dudi 0,2 va thé Zeta -30mV cho thay tinh 6n
dinh cua no.

Thoi gian vira qua, phuong phéap
dong hoa véi toc d cao co thé dung két hop
v6i danh siéu am hay 4p suét cao da dugc
nghién ciru. Nhom tac gia Nooori va cs.
(2018) da tao thanh cong hé nano tir tinh dau
gung va danh gid hoat tinh khang vi sinh
vat, khang khuan. Ghani va cs. (2018) da
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két hop dong héa tbc dd cao va ddng hoa
bang siéu am trong qué trinh tao hé nano
nhil trong tinh dau qué va danh gia hoat tinh
khang khuan ciing nhu tmg dung ché pham
trong bdo quan thit bo. Gharibzahedi &
Mohammadnabi (2017) da tong hop thanh
cong hé nano nhii tuong tinh dau tam ma
v6i su ¢ mit cia chit nhii hoa khong ion
(Tween 40, 60 va 80). HE nano nhii tuong
tao thanh co6 khang khuin cao dbi véi
Staphylococcus aureus, Bacillus subtilis,
Escherichia coli.

Viéc tong hop nano nhil tuong tir dau
bo gdp phan da dang hoa san pham tir dau
bo, nhdm ting hiéu qua ung dung diu bo
trong linh vuc héa my pham va bao quan
thuc pham. Phuong phap tong hop nano nhii
tuong tir diu thuc vat ndi chung va tong hop
nano nhii twong tir ddu bo noéi riéng bang
phuong phép rung siéu am két hop véi
khudy co hoc ¢ y nghia khoa hoc va thuc
tién cao.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu

Dau bo duge cung cip boi Cong ty
Trach nhiém Hiru Han Yaris v6i ham luong
dau bo 1a 100%. Tween 80: chat nhii hoa
Pplysorbate, Ce4H124026 > 99% dugc cung
cap boi Cong ty hoéa chat Shanghai
Shenglong Chemical Co., Trung Quoéc.
Nudc cat hai lan dugce st dung lam dung
moi.
2.2. Phwong phap nghién ciru

Téng hop nano nhii twong tir diu
bo

Dua trén phuong phap tao hé nano
nhil turong ciia Mendes va cs. (2018) duogc
cai tién. Pau tién tao nhii twong biang cach
phdi trén hdn hop dau bo va nude cat theo
ty 1é khao séat khac nhau (1/25, 1/50, 1/75 va
1/100 (v/v)) va khqu tron lién tuc trong 30
phiit v6i téc do khudy 600 vong/phiit. Hon
hop nay tiép tuc phdi tron vai chat nhii hoa

V6 Vin Qubc Bao va cs.
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Tween 80 theo cac ty 1€ khao sat (100/0,5,
100/1 va 100/1,5 (v/v)) trong diéu kién
khudy tron lién tuc & cac toc do khac nhau
(400, 600 va 800 vong/phut ). H¢ nhii tuong
dugc dong hoa bang may rung siéu am
Elma S180H c6 tan s 37 kHz trong 30
phut. Sau d6, dé on dinh trong 24 gid trong
lo thuy tinh c¢6 ndp va theo ddi cac dic tinh
ctia hé nano nhii trong tir dau bo (xac dinh
d6 6n dinh cua hé bﬁng cach do d6 duc
thong qua chi s6 d hap thy budc séng 600
nm ciling nhu do kich thudce giot nhii va chi
s6 phan b hé nhii bang phwong phap tan xa
anh sang dong (Dynamic Light Scattering -
DLS).

Khao sat tinh chat dic trung cia
nano nhii twong diu bo

Cac mau nano nhii twong duoc do do
duc bﬁng cach do chi s6 do hép thu budc
song 600 nm ciia mau nham danh gia xem
mirc d6 6n dinh cia hé. Phép do dugc thuc
hién trén thiét bi UVILINE 9400 - May
quang pho tir ngoai kha kién UV - Vis.

Kich thudc tiéu phan va chi sé da
phan tan kich thudc hat (Polydispersity
Index - pDI) duoc xac dinh bang phuong
phap tan xa anh sang dong (DLS) trén may
Malvern Zetasizer ZS 90 st dung cuvet

Polystyrene DTS002. Buong kinh trung
binh cia tiéu phan dugc biéu dién dudi
thong sd Z-average (d.nm) va duogc goi la
hat nano c6 kich thuéc tiéu phan (KTTP).
Chi s6 pDI ¢6 gia tri nam trong khoang 0
dén 1. Khi pDI < 0,3: kich thuéc mau phan
bd hep, pDI > 0,3: miu c6 khoang phan bd
rong. Néu pDI qua 16n, gan bang 1, kich
thudc vuot qua gidi han do cua may (ISO
22412). Tir @6, chon thong sé anh huong
thich hop cho qua trinh tong hgp nano nhii
tuong.

Xir 1y s6 liéu

Két qua thi nghiém dugc xi 1y, phan
tich phuong sai ANOVA (mét nhén td) va
so sanh cac gia tri trung binh bang phuong
phap DUCAN (Duncan’s Multiple Range
Test) trén phan mém SPSS 20.
3. KET QUA VA THAO LUAN
3.1. Anh hwéng ty 18 giira ddu bo va nwéc
cit dén sy tong hop nano nhii twong

Khudy trén hdn hop dau bo va nude
theo cac ty 1€ (v/v): 1/100, 1/75, 1/50 va
1/25 (ky hiéu A1, A2, A3 va A4, trong ing)
v6i 1 mL Tween 80 dé tong hop nano nhii
tuong. Két qua xac dinh cac tinh chat dic
trung clia nano nhi trong dau bo dugc thé
hién ¢ Bang 1 va Hinh 1.

Bdng 1. D6 dyc ctia nano nhil twong & cac ty 18 giita diu bo va nude cit khac nhau.

Do duc

Ky hiéu mau Ty 1é dau bo: nudc cat (v/v) (OD, 600 nm)
(M£SE)

Al 1/100 0,208? + 0,02

A2 1/75 0,344% + 0,01

A3 1/50 0,360° + 0,07

A4 1/25 0,730°+ 0,13

Trung binh trong ciing mot cét ¢é chir cdi P thé hién cé sw sai khdc c6 y nghia, p<0,05.
M=SE = Trung binh + Sai s6 chuan
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Hinh 1. Nano nhil twong & céc ty 1¢ giita diu bo va nude cat (v/v):
1/100 (A1), 1/75 (A2), 1/50 (A3), 1/25 (A4)

Bang 1 va Hinh 1 cho thiy & budc
song 600 nm do duc clia cac mau ting dan
khi giam dan ty 1& nudc bd sung. Tran Thi
Hai Yén va cs., (2019) ciing cho rang d6 duc
cua hé nano nhii tuong cang cao khi ham
lugng tinh dau cang nhiéu. Ngoai ra,
Gharibzahedi va cs., (2016) ciing cho rang,
hé nhil tuong chira giot nho ddng déu s& cho
d6 duc thap khi xac dinh sy 6n dinh ctia hé
nano nhii trong tinh diu tim ma bang cach
do d6 duc & bude song 600 nm.

Hinh 2 cho thiy cac miu A2 va A3
¢6 kich thudc tiéu phan nim trong ving
phan bd kich thudc ciia nano nhii twong, nho
hon 200 nm (150,1; 195,7 nm, twong Gng)
(McClements, 2012; Silva va cs., 2012).
Pong thoi, chi s6 da phan tan pDI cia ca 2
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mau noi trén cting nho hon 0,3, chiing to
khoang phan bd kich thudc cac hat hep va
dong déu (ISO 22412). Tuy nhién, mau A3
c¢6 chi s6 pDI xép xi ngudng 0,3 (mau cd
khoang phan bd rong). Mau Al co su ting
chi tiéu kich thudc giot va chi sd pDI khi
tang thé tich nudc pha lodng. Pidu nay co
thé giai thich do nong do ciia cac tiéu phan
qué loang din dén mat do cac hat trong mot
don vi thé tich giam, cac hat c6 xu huéng
dao dong manh nén da anh hudéng dén phép
do tan xa anh sang dong. Nhan dinh nay
tuong dong véi cong bd cua Panchal va cs.,
(2014) khi so sanh su tan xa anh sang dong
(DLS). Trong nghién ctru ndy, mau A4 cho
hé nhil twong c6 KTTP 16n nhét (843,3 nm)
v6i chi s6 da phan tan 0,752 vi vay cho trang
thai kém 6n dinh, mau rat duc.
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Hinh 2. Biéu d6 thé hién kich thudc tiéu phan va pDI cua cic mau nano
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Tong hop cdc keit qud nhan duwoc
trong thi nghiém nay, mau A,Z (V,dau/ Vnugc =
1/75 (v/v)) la thich hop nhat dén sy tong
hop nano nhi twong tur dau bo va dugc chon
dé lam tién dé cho cac nghién ctru ti€p theo.
3.2. Anh huéng ciia ndng d9 Tween 80
dén sy tong hop nano nhii twong

Sau khi xac dinh dugc ty 1€ Vau:
Viuse = 1/75 (mL : mL) cho pha dau trong

nuéce, viée bd sung lwong Tween 80 dé giir
giot nhii tuong on dinh kich thuéc, phan tan
ddng déu ciling nhu 1am ting hoa tinh cia
tinh dau 1a rat can thiét cho sy tong hop
nano nhil trong. Két qua xac dinh céc tinh
chat ddc trung ciia nano nhil tuong dau bo
khi thay d6i ty 1¢ gitra pha dau trong nudc
va Tween 80 dugc thé hién & Bang 2, Hinh
3vaHinh 4.

Bdng 2. D6 dyc ciia nano nhil twong & cac ty 1€ giita pha diu trong nude va Tween 80.

Kyhidu Ty 1 pha OIW: Do duc
mau Tween 80 (V/V) (OD, 600 nm)
Bl 100/1,5 0,212°+ 0,064
B2 100/1 0,321°+ 0,072
B3 100/0,5 0,559% + 0,005

Trung binh trong cing mot cot cé chik cdi ™€ thé hién cé sw sai khéc cé ¥ nghia, p<0,05.
M+SE = Trung binh + Sai s§ chuan

Bang 2 va Hinh 3 cho thay khi thay
dbi thé tich Tween 80 bd sung vao dung
dich nhil twong, d6 duc cic mau cé gia tri
OD khac nhau c¢6 y nghia thong ké. Ngoai
ra, cac chi tiéu phan tich KTTP (nm) va chi
s6 da phan tan pDI cta hai mau Bl va B2
thap hon so voi mau B3 (Hinh 4). Piéu nay
c6 thé giai thich, mau B3 ¢6 ham luong chat
nhil hoa thip khong du dé tao nén sy 6n dinh
ctia mot h¢ nano nhii twong (KTTP la 248
nm) nén c6 do phan tan khong dong déu
(Nguyén Thi Lan Huong, 2019). Két qua
cho théy, dd duc cta hé nhii tuong ty 1€
nghich véi luong Tween 80 bd sung (0,212
va 0,559 tuong ung mau B1 va B3). Kich
thudc giot cling nhu chi s6 pDI lai ting 1én
khi b6 sung 1,5 mL Tween trong 100 mL
pha dau (ting tir 139,1 d&én 160,3 nm va

0,255 dén 0,261, twong img mau B2 va B1).
Diéu nay cho thiy, chat nhii hoa bd sung
vugt qua ngudng s€ giam kha nang nhii hoa,
lam tang tinh luu bién, luc tinh dién cling
nhu lyc day khong gian cta hé (Nirmal va
cs., 2018). Bb sung chit nhii ho4 nhiéu s&
mat su can bang ua nude ua béo clia pha dau
(Chime vacs., 2014). Ngoai ra, Chime va cs
(2014) con cho ring, bd sung nhiéu chét nhii
hoa co gay kich thich hé tiéu hoa khi udng
hay di ng da khi thoa. Ttr nhitng nhén dinh
trén, mau B2 duoc chon dé thuc hién cac
nghién ctu tiép theo. Két qua nay tuong
dong v6i cong bd cua Nguyén Thi Lan
Huong, 2019 khi st dung Tween 80 lam
chat hoat dong bé mit dé tong hop nano nhii
tuong tir tinh dau budi.

Hinh 3. Miu nano nhii twong dugc hinh thanh theo céc ty 1¢ giita pha dau trong nudc va Tween
80(v/v): 100/ 1,5 (B1), 100/1 (B2) va 100/0,5 (B3).
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Cde mau tng voi tv 1é pha déu trong mede va Tween 80 khdc nhau

Hinh 4. Biéu d6 thé hién kich thudc tiéu phan va pDI cua cac mau nano nhii trong dugc hinh
thanh theo céc ty 1€ gilra pha dau trong nudc va Tween 80 khac nhau.

3.3. Anh huéng toc do khuz"ly dén suw téng
hgp nano nhii twong

Sau khi xac dinh duoc ty 1€ Vs Viuse
= 1/75 (vIV) va Vow/Vrweenso = 100/1 (V/V)
0 nhiing thuc nghiém trudc, trong nghién
cliru nay, tdc do khuéy duoc khao sat ¢ cac
mirc 400, 600 va 800 vong/phit. Két qua

xéac dinh céc tinh chat dic trung cta nano
nhil trong dau bo duoc thé hién ¢ Bang 3,
Hinh 5 va Hinh 6.

Khi khao sat su hinh thanh hé nhii
tuong & cac tdc do khqu khac nhau, d6 duc
clia cac miu cho thdy sy khac biét c6 y
nghia thong ké (p < 0,05).

Bing 3. Do duc ctia nano nhil twong ¢ céc toc do khudy khac nhau.

Ky hiéu mu Téc 6 khudy (vong/phit) (OS)' %ggcnm)
c1 800 0,317° + 0,026
c2 600 0,325 + 0,035
c3 400 0,390° 4 0,012

Trung binh trong ciing mot cot cé chir Cai *° thé hién cé su sai khac cé y nghia, p<0,05.
M+SE = Trung binh £ Sai s6 chuan

Hinh 5. MAu nano nhii twong tinh dau bo tao thanh & cac toc d¢ khuay (vong/phit): 800 (C1),
600 (C2), 400 (C3).
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Hinh 6. Biéu d6 thé hién kich thudc tiéu phan va pDI ctia cac mau nano nhii trong dugc hinh
thanh theo cac toc d¢ khuay khac nhau.

Bang 3 va Hinh 5 cho thiy & toc do
khudy 400 vong/phat, mau C3 c6 gia OD
cao nhat, thé hién sy kém 6n dinh cta hé
nhil tuong va c6 su sai khac y nghia véi cac
nghiém thuc con lai. Khi ting téc do khudy
tr 600 1én 800 vong/phut, dd duc cua hé nhil
twong giam nhung khong co su sai khac.
Ngoai ra, tbc d6 khudy dong hoa cang cao,
kich thudc tiéu phan cang bé, chi s da phan
tan pDI nho hon 0,3. Mau C3 (tmg vdi toc
d6 khudy 400 vong/phiit) c6 kich thudc hat
16n hon 200 nm. Trong khi d6, hai mau C1
va C2 (tmg véi tde do khudy 800 vong/phut
va 600 vong/phut) ¢ KTTP nam trong
ving phan bd kich thu6c cua nano nhii
twong, nhé hon 200 nm (138,3; 148,2 tuong
ung) tuy nhién gitra chiing khong ¢6 su sai
khac c6 y nghia. Khi ting toc d6 khudy,
KTTP cua nano nhii twong giam. Diéu nay
dugc giai thich 1a do téc do khudy anh
hudng truc tiép dén sy phan bd déu cua chat
hoat dong bé mit pha dau trong pha nudc
(McClements, 2012; Silva va cs., 2012).
Céc nghién clru trude day ciing cho rang,

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v7nly2023.968

bang phuong phap ning luong thap kich
thudc giot trung binh clia nano nhii twong
giam khi ting tdc d6 khudy (Mayer va cs.,
2013; Saberi va cs., 2013). Trong nghién
ctru cua minh, Berasategi va cs (2012) lai
cho rﬁng khi hé d3a dat duoc su déng nhét va
kich thudc hat mong mudn nhung van tiép
tuc tang téc do khudy s& lam hé nhii tuong
sinh nhiét, bién tinh cac hop chét co hoat
tinh sinh hoc ciing nhu su phan huy cua axit
béo, phytosterol va vitamin E,... ¢6 trong hé
nhii tuong. Tir Iy do d6, dé dam bao chat
lwong cac hoat tinh sinh hoc vén c6 cua dau
bo, chiing toi chon mau C2 (img véi téc do
600 vong/phut) dé thyuc hién cac nghién ciru
tiép theo.
3.4. Anh huong thoi gian dong hoa dén
sur tong hop nano nhii twong

Bén canh toc do khudy, thoi gian
khuay ciing dugc chimg minh ¢6 anh hudng
manh mé& dén kich thuéc va dic biét 1a su
phan bd kich thude ctia hé nano nhil twong
(Mayer va cs., 2013; Saberi va cs., 2013).
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Bing 4. Do dyc clia nano nhil twong & cac thoi gian khudy khac nhau.

st Thoi gian khudy (phit) (0[1)3, %gg"n m)
D1 50 0,2509+ 0,03
D2 40 0,273° + 0,03
D3 30 0,305° + 0,06
D4 20 0,350° + 0,04

Trung binh trong cung mot cot co chir cai

thé hién co su sai khac co y nghia, p<0,05.

M+SE = Trung binh + Sai s§ chuén

Béang 4 va Hinh 7 cho thiy 4 mau
khao sat co gia tri OD khac nhau va gitta
chung c6 sai khac y nghia théng ké (p <
0,05). Khi tang thoi gian khudy, do duc cua
hé nhii twong giam dan, ngoai ra cac chi tiéu
kich thudc tiéu phan va chi s6 da phan tan
kich thudc hat pDI ciing giam dan (Hinh 8).
Gia tri KTTP (110,3 va 101,9 nm) va chi s6
pDI (0,181 va 0,166) tuong Ung v6i thoi
gian khudy 40 phut va 50 phut 1a thdp hon
so v&i mau D3 va D4, tuy nhién giita ching
khong c6 su sai khac c6 y nghia. Két qua
nay twong ddéng v&i nghién ciu cua
(Jasinska va cs., 2014) khi cho ring ting
thoi gian khudy thi dong hoa nano nhil

tuong cao. Tuong tu Kkét qua dat duoc,
Berasategi va cs (2012) ciing khing dinh
khi ting thoi gian khudy, kich thudc tiéu
phan va chi s6 pDI cang nhé. Theo nhom
tac gia, thoi gian khuay cang dai thi nhiét do
clia cic mAu sé& ting 1én dan dén anh huéng
tinh cht va ham lugng tinh dau hé nhil
tuong. Mait khac, tao diéu kién oxy cua
khong khi x&m nhap oxy hoa cac thanh
phan cia tinh dau thyc vat. Tir nhimng két
qua dat dugc va két hop véi nhimng két qua
clia cic tac gia da cong bo (Berasategi va
cs., 2012, Saberi va cs., 2013; Jasinska va
cs., 2014), mau D2 duoc chon la thich hop
nhat.

Hinh 7. MAu nano nhii trong tinh dau bo tao thanh & cac thoi gian khuay: 50 phat (D1), 40
phat (D2), 30 phat (D3), 20 phit (D4).
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Hinh 8. Biéu d6 thé hién kich thu6c tiéu phan va pDI cua cac mau nano nhil tvong dugc hinh thanh
theo cac thoi gian dong hoa khac nhau.

4. KET LUAN

Céc yéu t6 ki thuat da anh huong dén
qua trinh tong hop nano nhii tuong tur dau
bo bang phuong phép siéu am két hop véi
khudy co hoc, sir dung chat hoat dong bé
mat 14 Tween 80. Nano nhii tuong c6 chira
céc giot nho (d < 200 nm) ¢ thé duoc hinh
thanh béng cach phéi tron cac chat: Dau bo,
chét hoat dong bé mat Tween 80 va nudc
ct theo ty 18 Vi bo/ Vause = 1/75 (VIV) VA
Vow ! V1ween 80 =100/1 (v/v). Céc thong sb
k§ thuat toi vu dé tong hop nano nhil tuong
tir dau bo 1a toc do khudy 1a 600 vong/phut,
thoi gian khudy 13 40 phit va thoi gian rung
siéu 4m 30 phut. Sy 6n dinh cta nano nhii
tuong tir dau bo duoc khang dinh qua céc
chi tiéu kich thudc ti€u phan (140,1 nm), chi
s6 phan tan pDI (0,223) va do duc (0,305).
Nano nhi twong dugc téng hop trong
nghlen clru nay sé 1a tién dé tmg dung rong
rai trong linh vuc thuc phdm va m§ pham.
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