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DAU GAC (Momordica Cochinchinenis Spreng.)
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Mai Hupnh Cang', Nguyén Lé Minh Hai?, Lé Thi Hong Nhan’

"Trwong Pai hoc Nong Lam Tp. Ho Chi Minh
2Trwong Pai hoc Ton Pire Thang Tp. Ho Chi Minh
$Truong Dai hoc Bach Khoa Tp. Ho6 Chi Minh
Email: maihuynhcang@hcmuaf.edu.vn

TOM TAT
Trong nghién ciru nay, nat nano chat béo rdn (SLNs)- Gac dwoc tao ra bang cach sir dung chat
béo rdin Emulgade SE-PF™. chdt nhii héa va thiét bi dong héa téc dé cao. Hat nano béo rdin chira
5% (w/w) dau gdc, 2.5% (w/w) Emulgade 3.6% (w/w) Tween 80, 1.4 % (w/w) Span 80 va nuoc.
Téc dé dong héa néng, nhiét dg dong héa néng, thoi gian dong héa néng t6i wu lan heot la 10000
v/p, 60°C va 60 phut. Tiép sau dé la giai doan dong héa lanh & nhiét @6 dwéi 5°C trong thoi gian
la 30 phit. Hat nano béo ran bao giit dau gac cé kich thiede trung binh dat dwéi 100 nm.

T khoa: hat nano chdt béo rin (SLNs), dau gic (Momordica Cochinchinensis Spreng.),
Emulgade SE-PF™, dong hoa nong, dong hoa lanh.

ABSTRACT

In this study, Gac oil-loaded solid lipid nanoparticles (SLNs-Gac) were successfully prepared
by using Emulgade SE-PF™ as a solid lipid base, emulsifiers, and high-speed homogenization.
Gac oil (5% w/w), Emulgade (2,5% w/w), Tween 80 (3.6% w/w), Span 80 (1.4% w/w), and water
were chosen for SLNs’ formulation. The optimum hot homogenation speed, temperature, and time
were 10000 rpm, 60°C, and 60 minutes, respectively, following by cold homogenation process at
temperature below 5°C in 30 minutes. The median size of gac oil-loaded SLNs was below 100 nm.

Keywords: solid lipid nanoparticles (SLNs), gac (Momordica Cochinchinensis Spreng.) oil,
Emulgade SE-PF™, hot homogenization, cold homogenization.

PAT VAN PE chong phuc hoi, ting kha ning chdng d& bénh
tat. Ngdy nay, cung véi su quan tAm cta nhiéu
nha nghién ciru vé gic di chi ra dugc thém
nhiéu coéng dung cua dau gic nhu: ting kha
ning mién dich, chéng lai qua trinh oxy hoa
va 3o hoa té bao, loai bo tac dong doc hai cia
moi trudng nhu cac chat doc hoa hoc, tia phong
xa. Dau gac c6 ham lugng carotenoids rét cao,
dac biét 1a B-carotene va lycopene (Vuong va
ctv, 2006), 1a nhitng hop chit mau ty nhién ¢
hoat tinh chéng oxy hoa rit cao (Choudhari va
ctv, 2007; Kuhnlein, 2004). Dau géc tinh khiét
c6 chuia B-carotene (150 mg/kg), lycopene,
vitamin E (a-tocopherol) (Burke va ctv, 2005)
va rat nhiéu chit béo thuc vat nhu oleic 14,4%;
linoleic 14,7%; stearic 7,69%; palmitic 33,38%
va cac vi chét rat can thiét cho co thé con ngudi

Gac c6 tén khoa hoc 1a Momordica
cochinchinensis, bd Violales, ho bau bi
Cucurbitaceae, chi Mudp ding Momordica.
Géc con c6 tén khac 1a Muricia cochinchinensis,
Monordica macrophuylla Gage, Monordica
mixta Roxburgh. Gic dugc tim thdy ¢ Trung
Quéc, Mién bién, Lao, Campuchia, An bo...
va dic biét duoc tim thay chu yéu ¢ Viét Nam.
Ttr 1au, dau gac da duogc sir dung dé 1am thude
bd, cung cip vitamin A gitp han ché mot sd
bénh vé mit nhu duc thuy tinh thé, thoai hoa
diém vang cho tré nho, phu nir c6 thai va cho
con bu. Dau gic con duoc sir dung dé boi vét
thuong va vét bong gitip mau lanh, nhanh 1én
da non. Ubng dau gac giup nguoi bénh nhanh
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(Rodriguez-Amaya, 2001; Roldan-Gutiérrez va
ctv, 2007). Dau gic c¢6 chirc ning ngin ngira l3o
hoa da, 1am da san chic va tuoi tré nhung do
kich thuéc phén tir ctia céc carotenoids trong dau
gac trong di 16n nén kho c6 thé tham nhép sau
vao tan bén trong té bao da (Rodriguez-Amaya,
2001; Roldan-Gutiérrez va ctv, 2007). Bé giup
cho nguo1i st dung co thé tan dung tdi da nhitng
loi ich tir dau gc, trong nghién ctru nay dau gic
s& duoc xtr 1y giam kich thudc xudng nanomet
dé co thé tham sau vao té bao da va nudi dudng
da. Nhuoc diém cia dau gac chinh 1a khi phéi
trén trong my pham, carotenoids trong dau gac
dé bi thoai hoa vi chit nay rat nhay véi nhiét,
v6i oxi va anh sang. Chinh vi thé dau gic dugc
bao trong cac hat nano chat béo rin & cac diéu
kién toi vu nham ting do bén, d6 6n dinh khi
phéi tron vao cac san phdm my pham.

Hat nano chatbéo ran (solid lipid nanoparticles
- SLNs) dugc gidi thiéu tir nhitng nam 1990 1a hé
phan tan co kich thude 50 - 1000 nm, véi nhiéu
wu diém khéc phuc dugc han ché cua hé nano
khéac nhu 1a kha nang van chuyen hi¢u qua cac
chat va tham nhdp vao mang té bao mot cach
dé dang vi kich thudc nanomet (Vitorino va ctv,
2011; Le va ctv, 2015). Hat nano c6 dién tich bé
mat riéng 16n va kich thudce vi hat lam cho ching
dé di qua mang té bao da. Hai nguyén 1y co ban
ctua cong nghé nano do la phuong phéap tir trén
xudng (top-down) va phuong phap tir dudi 1én
(bottom-up) Tt hai nguyén 1y nay c6 thé tién
hanh bang nhiéu g1a1 phéap cong nghé va ky thuat
dé ché tao vat liéu cdu triic nano (V1tor1n0 va ctv,
2011). Hau hét cac nghién cuu dé tao hé nano
chat béo rin déu gom 2 giai doan: giai doan tao
hé nhii thd dau trong nuéc dang vi nhii va giai
doan hoa ran cua pha phén tan (Vitorino va ctv,
2011). Trong qué trinh tao hé thi quan trong nhat
1a giai doan dong hoéa. C6 hai k¥ thuat chinh
dé tao hé nano chat béo ran la dong hoa nong
(hot homogenization) va déng hoa lanh (cold
homogenization) (Le va ctv, 2015). Chat chat
nhil hoa anh huéng dén cac dic trung cta hé
trong cac budc nhil hda. Nong do chat hoat dong
bé mit anh huong rat 16n dén tinh chat cia hé
tiéu phan nano chat béo nhu: kich thudc hat, hiéu
sudt nap hoat chat va kha ning giai phong dugc
chat. Ngay nay coéng nghé nano duoc ap dung
rong rai, ddc biét 13 trong diéu tri bénh, cham soc
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strc khoe va sic dep cho con nguoi nén hé chat
béo ran duoc nghién ctru dé bao vé dau gic va
dinh hudng tng dung vao nén kem my pham.
Muc ti€u ctia nghién ctru nay la nghién ctu cac
diéu kién cua qua trinh dong hoéa dén qua trinh
tao hat nano chit béo ran bao giir ddu gic (SLNs-
Gac) nham dinh huéng tmg dung trong cac san
pham m§ pham.

VAT LIEU VA PHUONG PHAP NGHIEN
cUu
Nguyén vat liéu

Nguyén liéu dau gic sir dung la dau gic
nguyén chat cia cong ty GACVIET (Oriental
Agriculture Joint Stock Company) dugc mua &
cong ty GACVIET, s6 137, dudng 59, phudng
14, Quan Go Vap, Thanh phé H6 Chi Minh.
Dic tinh hoa 1y va thanh phan ciia nguyén liu
dugc trinh bay trong Bang 1.

Duya trén nghién ctru vé qua trinh tao thanh
va khao sat cac ddc tinh hoa ly ciia SLNs bao
gitt huong li¢u (Le va ctv, 2015), thi nguyén
licu Emulgade SE-PF™ dugc chiing minh 1a
phil hgp dé ché tao hat nano chét béo ran, c6
kich thuéc nho, hé bén va dong nhat. Emulgade
SE-PF™ dugc diéu ché tir thuc vat (ddu dura,
dau co) va cac san pham tir dau khi (ethylene
oxide). Emulgade SE-PF™ (glyceryl stearate,
ceteareth-20, ceteareth-12, cetearyl alcohol,
cetyl palmitate) dugc cung cdp boi cong ty
Cognis Deutschland GmbH & Co. KG Care
Chemicals (Dtrc). Nhiét d§0 néng chdy cua
Emulgade SE-PF™ trong khoang 49-52°C.

Chit hoat dong bé mat duoc su dung la
Tween 80 va Span 80 c6 xuét xt Trung Qudc
dugc mua ¢ cira hang hoa chét tai Quan 10, Tp.
H6 Chi Minh.

Quy trinh tao hat nano chat béo rin

Hé nano chit béo rin duoc tao ra qua 2 giai
doan: giai doan 1 tao hé nhi tho dau trong nudc
dang vi nhii, giai doan 2 tao su hoa rin cua pha
phén tan (Mukherjee va ctv, 2011; Laserra va
ctv, 2015; Le va ctv, 2011). Chit béo rin dugc
dun néng chay cung voi du gic tao thanh hdn
hop pha dau va gitr hdn hop nay & nhiét d6 thich
hop. Tron pha dau vao pha nudc ¢ chira chat
hoat dong bé mit (dugc nang nhiét do bang voi
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nhiét do ctia pha dau), tién hanh khudy tron cho
hdn hop déu, nhiét do duoc giit 6n dinh bang
cach dun cach thiy va dong hoéa nong bang
may dong hoa tdc do cao IKA (IKA T25 digital
ULTRA-TURRAX, USA) thu dugc hé nhii thd
dau trong nude. Dya vao két qua cua thi nghiém
so bo, ti 1€ phéi tron dé tao hé SLNs trong
nghién ciru nay 1a dau gac 5% (w/w), chit béo
ran 2,5% (w/w), Tween 80 3,6% (w/w), Span
80 1,4% (w/w) va nudc cat vira da 100% (w/w).
Thé tich miu dugc chuan bi cho mdi nghiém
thire 1a 300ml. Céc khudy miu dugc dit vao
bé diéu nhiét dé thay d6i va 6n dinh nhiét do
trong qua trinh dong hoa. Sau d6 dén giai doan
dong hoa lanh, hé nhii tho sau khi déng hoa
néng dugc ha nhiét 46 xubng 0-5°C bang cach
dat vao thau nudc da, roi tiép tuc déng hoa lanh
v6i toc d6 bang véi toc do dong hoa nong trong
30 phat. San pham sau khi tao thanh dugc do
kich thuéc hat va d6 phan bd bang phuong phap
LDS (Laser Diffraction Spectrometry) roi bao
quan trong ti mat, tranh anh sang.

Cach xac dinh kich thuéc hat va hé phan tan

Su phéan bd kich thudc trung binh cua hé
duoc xac dinh bang may Size Distriution
Analyzer, Horiba LA-920 (Kyoto, Nhat Ban).
Hé s6 Rf sir dung dé do mau SLNs 1a 1,44.
Thong qua két qua do LDS, xac dinh duoc sy
phan bd kich thudce hat va thu duge cac gia tri
Mean (kich thude trung binh cuia h¢ phan tan)
va gia tri Median (50% hat phan tan trong h¢
¢6 kich thudc nho hon hoic bang kich thudc
median).

Khéo sat anh hwéng caa toc do dong hoéa
nong den kich thwdéc hat

Khao sat tbc do dong hoa nong tir 9000,
10000, 12000, 15000, dén 17000 vong/phut
(v/p) & 60°C trong 60 phat. Lua chon téc do
dong héa nong toi wu phu hop dwa vao kich
thudc LDS nho, phan bb déu va on dinh (twong
ung voi kich thuéc Mean va Median nho va
khong chénh léch dang ké).

Khao sit anh hwéng cia nhiét dd dong hoa
nong den kich thwéce hat

Gitr toc do dong hoéa néng t61 vu da chon va

thoi gian dong hoa nong trong 60 phut, thay d6i
nhiét do déng hoa nong tir 40°C, 50°C, 60°C,
70°C, dén 80°C. Lua chon nhiét 46 dong hoa
néng t6i uu phu hop dya vao kich thudéc LDS
nho, phan bd déu va 6n dinh.

Khao sat anh hwdéng cua thoi gian dﬁng hoa
nong dén kich thwéc hat

Gir tbc d6 va nhiét d6 dong hoa tbi wu da
chon, khao st thoi gian dong héa nong tir 30,
60, 90, dén 120 phut. Lwa chon thoi gian dong
héa néng t6i vu dwa vao kich thude LDS nho,
phan bb déu va 6n dinh.

Khio sat anh hwéng ciia thoi gian dong hoéa
lanh dén kich thuéc hat

Giir toc do dong hoa lanh bang téc do dong
hoa néng toi wu dd chon, thay doi thoi gian
dong hoa lanh tir 10, 20, 30, dén 60 phit. Lua
chon thoi gian dong hoa lanh ti wu dwa vao
kich thudc LDS nho, phan bd déu va on dinh.
Xir ly 6 liéu

Céc thi nghiém duoc l3p lai 3 1an. S6 liéu
dugc xir Iy thong ké va vé d thi bang cac phan
mém Statgraphics Centurion XV (Stagraphic,
My, 2015) va MS Excel (Microsoft, My, 2013).
Phan tich Anova sy khac biét c6 y nghia giira
cac nghi¢m thuc & mic 95%.

KET QUA VA THAO LUAN
Pic tinh ciia nguyén liéu diu gac

Thanh phan, dic tinh hoa 1y ciia nguyén liéu
dau gic dugc trinh bay trong bang 1. Két qua
cho thiy dau gac c¢6 chira ham lugng lycopen va
b-carotene cao, lan luot 1a 890 mg/kg va 2290
mg/kg. Chi s6 Tod thé hién mirc do chua no
ctia dau béo, chi sb iod cia dau gic 1a 67,2 g
TIod/100g thé hién mirc do bit bdo hoa kha cao
trong dau gic nén dau gic thudng s& dé bi oxy
hoéa, can dugc bao quan trong diéu kién han ché
anh sang va nhi¢t do cao. Gia tri do mau sdc
thé hién & 3 thong s L (Lightness, do sang), C
(Concentration, cuong do mau) va H (Hue, goc
tong mau) 1an luot 12 36,81; 49,17; 46,3 thé hién
mau d6 cam dic trung ctia san pham dau gic.
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Bang 1. Thanh phan hoa hoc, dic tinh héa 1y ctia nguyén liéu dau gic

Thanh phan va dic tinh hoa ly Gia tri
Do am (%) 0,08
Ham luong chat béo (%) 99,9
Ham luong axit béo tu do (g/100g) 1,41 (axit oleic)
Ham lugng lycopene (mg/kg) 890
Ham lugng B-carotene (mg/kg) 2290
Vitamine E (mg/kg) 76,4
Chi s6 Iod (g Iod/100g) 67,2
Ty trong (g/mL) 0,965
Do nhét (cP) 46,7
Gia tri do mau

L (Lightness, d0 sang) 36,81
C (Concentration, cuong do mau) 49,17
H (Hue, goc tong mau) 46,3

Anh hwéng ciia toc d6 dong héa noéng dén
kich thwéc trung binh ctiia pha phan tan

Anh huong cua toc do ddng héa néng dén
kich thudc pha phan tan dugc trinh bay trong
hinh 1. Két qua nay phu hop véi xu huéng bién
d6i cang nhiéu niang luong thl kich thudc hat
cang nho. Ning luong cung cip cho hé ngoai
viéc pha hat to thanh hat nho con ngan can hién
tuong két chum cua chung. Tuy nhién néu tiép
tuc ting tdc dd, cac hat nhé lai co co hodi va
cham v6i nhau va két dinh lai, hé qua 1a kich
thude hat lai tdng. Cu thé 1a néu tang tbe do
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1€n 17.000 v/p thi kich thudc hat tang va khong
ddng déu. Thong qua kich thudc do LDS, ¢6 hai
khoang toc do tao kich thudc trung binh ctia hé
nho hon 100 nm 1a 10.000 v/p va 15.000 v/p.
Khi tang tbc do ddng hoa 1én 15.000 v/p sé tiéu
t6n nhiéu nang lwong hon trong khi kich thudc
mean va median hau nhu thay d6i khong dang
ké so voi kich thudc tao ra & téc do dong hoa
10.000 v/p nén chung toi chon toc d6 10.000
v/p 1a tbc 6 ddng hoa t6i wru cho cac thi nghiém
tiép theo.
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Hinh 1. Anh hudng cta tc d6 ddng hoa nong dén kich thude cia hé
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Anh hwéng cia nhiét dd dong héa néng dén
kich thuwéc trung binh ctia pha phan tan

Anh huéng ciia nhiét d6 dong héa nong dén
kich thudc pha phan tan dugc trinh bay trong
hinh 2. Két quéa cho thay ¢ nhiét d6 dong hoa
tr 50°C dén 80°C, kich thudc mean va median
hau nhu chénh léch khong dang ké. Khi nhiét
d6 dong hoéa nong tang tir 40°C 1én 50°C, kich
thude trung binh hat giam. Tang tir 50°C dén
80°C kich thuéc hat ting nhung hau nhu khong
thay d6i dang ké. C6 thé thiy rang nhiét do
dong héa néng anh huong dén kich thude hat
khong 6 rét, sy thay doi kich thude chi thay d6i
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1d rét khi nhiét d6 duoc thay doi tir 40 - 50°C.
Diéu nay co thé giai thich 1a do nhiét do noéng
chay cua chat béo ran Emulgade dao dong tir
49 - 52°C, nén khi ta ting nhiét d6 dong hoa lén
téi muc 50°C tro di thi cac hat dau, cling nhu
1a chét béo rin, dé dang chay 1ong va bi xé nho
hon. Trong khi d6, néu tién hanh doéng hoa &
nhiét do 40°C (thap hon nhiét 46 ndng chay cia
Emulgade) thi cac hat béo ran bi dong rin lai
mot phan, dan t6i két qua do kich thude hat bi
16n rd rét va sy phan b ctia chiing khong dong
déu nhau. Nhiét d6 phu hop cho qué trinh dong
hoa nong 1a nhiét do cao hon khoang nhiét do
néng chay cua chit béo rin Emulgade 1 60°C.

EMean ™ Median

Nhiét do déng héa nong (°C)

Hinh 2. Anh huéng cia nhiét d6 ddng hoa nong dén kich thude cua hé

Anh huéng ciia thoi gian dong héa néng dén
kich thwée trung binh cia pha phan tan

Anh huéng cta thoi gian ddng hoa nong dén
kich thudc pha phan tan dugc trinh bay trong
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hinh 3. Két qua cho thay tir thoi gian 60 phut tro
di khong c6 hiéu qua giam kich thude hat nén
60 phut 1a thoi gian dong hoa nong phu hop dé
chon cho cac khao sat tiép theo.
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Hinh 3. Anh hudng cua thoi gian dong hoa néng dén kich thude cua hé
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Anh hwéng ciaa thoi gian dong hoa lanh dén
kich thwdc trung binh ctiia pha phan tan

Két qua thuc nghiém trén Hinh 4 cho thay
thoi gian dong hoa lanh cang tang thi kich thude
trung binh ctia pha phan tan cang giam. Khi
tang thoi gian dong hoa lanh tir 10 phut 1én 30
phut, kich thudc trung binh ctia hé chat béo ran
giam manh tir 243 nm xudng con 93 nm. Sau d6
tiép tuc tang thoi gian dong hoa lanh ting 1én 60
phut thi kich thudc trung binh van giam nhung
khong dang ké. Céc gia tri kich thuéc mean va
median twong dwong nhau thé hién phan bd
kich thudc rat dong déu. Cang ting thoi gian
ddng hoa lanh thi kich thuéc giam va ciing ting

600
500

400

d (nm)

243 260

179
200 145
" IiI III
0
10 20

85

mirc 46 dong déu cua hé. Vay thoi gian dong
hoéa lanh ciing ¢6 anh hudng rit nhiéu dén su
thay d6i kich thudc cta hé. Khi dong hoa lanh
cac giot béo long s& dong ran lai, do d6 ning
luong trong thoi gian nay chu yéu la dé tach
cac hat ra khong bi két lai voi nhau. Két qua
nay hoan toan phu hgp véi xu hudng cang cung
cap nhiéu nang luong thi kich thudc trung binh
cang nho. Ning luong cung cép cho hé ngoai
viéc pha vo hat to thanh cac hat nho, con su
dung dé ngan hién tuong két chum cua ching.
C6 thé nodi d6 1a ngudng cua mot hé hay thiét
bi. Thoi gian ddng héa lanh phu hop 1a 30 phat.
Thoi gian dong hoa lanh hon 30 phut khong gay
hiéu qua giam kich thudc dang ké nira.

B Mean
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Hinh 4. Anh hudng cta thoi gian dong hoa lanh dén phan bé kich thudc ctia hé

KET LUAN

Nghién ctru nay da khao sat dugc anh huong
cua cac yéu t tdc do, nhiét do va thoi gian cua
qué trinh ddng hoa nong va lanh dén kich thude
hat SLNs- Gac trén may déng hoa, véi hoat
chat chinh 13 diu gic dugc bao trong chat béo

rin Emulgade. Theo két qua khao sat, tde do
d6ng hoa thich hop 1a 10000 v/p; nhiét do dong
hoa néng 1 60°C trong 60 phut, thoi gian dong
hoéa lanh 14 30 phtt ¢ nhiét 6 nhé hon 5°C. Véi
diéu kién trén ta c6 hé phan tan dong déu, mau
cam nhat 4nh vang dac trung. Kich thude trung
binh cua hat SLNs- Gac dat dudi 100 nm.

Hinh 5. Hé SLNs-Géc thu dugc
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LOI CAM ON

Nghién ctru nay dugc tai tro boi kinh phi
nghién ctru khoa hoc cua B§ Giao Duc va bao
Tao. Nhom nghién ctru chan thanh cam on
Phong Thi Nghiém B§ Mon Cong Ngh¢ Hoa,
Pai hoc Néng Lam Thanh phdé H6 Chi Minh
va B6 mon Hoa Hiru Co truong Pai hoc Bach
khoa Thanh phd HO Chi Minh d3 hd tro may
moéc, thiét bi dé chang t6i co thé hoan thanh
nghién clru nay.

TAI LIEU THAM KHAO

Burke, D.S. and Vuong, L.T. 2005 “Momordica
Cochinchinensis, Rosa Roxburghii,
Woltberry, and Sea Buckthorn”. Highly
nutritional fruits supported by tradition and

science. Current Topics in Nutraceutical
Research 3(4): 259-266.

Choudhari, S.M. & Ananthanarayan, L. 2007.
Enzyme aided extraction of lycopene from
tomato tissues. Food Chemistryl102(1): 77-
81.

Kuhnlein, H.V. 2004. Karat, pulque, and gac.
Three shining stars in the traditional food
galaxy. Nutrition Review 62(11): 439-442.

Laserra, S.2015. Solid lipid nanoparticles loaded
with lipoyl-memantine codrug: Preparation
and characterization. International Journal
of Pharmaceutics 485(1-2): 183-191.

Le, T.H.N. and Mai, T.T. 2011. Application
of submicron curcuminoids in a skincare

cream. Vietnamese Journal of Science and
Technology 49(5A)-92-97.

Le, THN. and Pham N.QA. 2015.
Investigation of solid lipid nanoparticles
(SLNs) for loading and increasing prolonged
release of fragrance. Journal of Science and
Technology 53(2A) 159-163.

Mukherjee, S. 2011. Solid Lipid Nanoparticles:
Methods of Preparation. Indian Journal of
Novel Drug delivery 3(3) 170-175.

Rodriguez-Amaya, D.B. 2001. A guide to
Carotenoid Analysis in Foods. ILSI Press.
Washington, USA.

Roldan-Gutiérrez,J.M. & Castro,M.D.L.(2007).
Lycopene: The need for better methods for
characterization and determination. Trends
in Analytical Chemistry 26(2) 163-170.

Vitorino, C., et al. (2011). The size of solid
lipid nanoparticles: An interpretation from
experimental design. Colloids and Surfaces
B: Biointerfaces 84(1) 117-130.

Vuong, L.T.,, Adrian, A.F., Laurie, J.C.
& Suzanne, P.M. (2006). Momordica
cochinchinensis ~ Spreng.  (gac)  fruit

carotenoids reevaluated. Journal of Food
Composition and Analysis 19: 664-668.

Tap chi KHKT Néng Lam nghiép, s6 2/2018

Truong Pai hoc Nong Lam TP. Hb Chi Minh



	MUC LUC NLN SO 2 2018
	Tap chi NLN so 2 2018 (a.Long)

