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VI BAO POLYPHENOLS TU HUNG LUI
(MENTHA AQUATICA LINN. VAR. CRISPA)
BANG KY THUAT SAY PHUN
VGI CHAT MANG MALTODEXTRIN

® LE VAN NHAT HOAI - LE TRUNG THIEN - TRAN NGUYEN MINH AN - PAM SAO MAI

TOM TAT:

Nghién ctu nhim khio sit 4nh hudng clia nhiét do siy phun via ndng dd chit mang
maltodextrin (MD) d&n hiéu suét thu hdi (EY), tdng polyphenol (TPC), hoat tinh chdng oxy hba
va khang khuén ctia san phim vi bao thu dugc. K&t qua cho thiy, sdy phun & nhiét dd 150°C nong
do MD 1a 15% cho hiéu qua vi bao t6t nhit v6i hiéu suat thu hdi 1a 55,24%, TPC 1a 57.12 mg
GEA/g ck, khd ning khdng oxy héa thé hién qua chi s6 ICs, theo DPPH va ABTS lan lugc 1a 3.83
mg/mL va 2.84 mg/mL, gid tri ndbng dd do khang khuén t3i thi€u (MIC) trén céc vi sinh vat thir

nghi€ém nhu sau, v6i Bacillus subtilis 1a 3.13 mg/mL, v6i Escherichia coli, Salmonella enteritidis

va Staphylococcus aureus 12 6.25mg/mL.

Tir khéa: siy phun, hiing liii, polyphenol, khdng khuin, khiang oxy héa.

1. Diit van dé

Polyphenol 12 hgp chat c6 chita mot hay nhiéu
vong thom v6i mot hoic nhiéu nhém hydroxyl
(-OH), phin bd rong rii trong gidi thuc vat va cé
san phdm chuyé&n héa bac hai nhiéu nhat trong
thuc vat véi hon 8.000 dang cu tric ciia phenolic
khéc nhau dang dugc biét, tir cdc phan tit don gidn
nhu acid phenolic d&€n cdc hgp chat tdng hgp bac
cao nhutannin [1].

Hang 1ai hay con goi 1a hiing 14i, hiing diii, hing
nhili, hing lang. Tén khoa hoc diy di 1a Mentha
aquatica Linn. var. crispa (Labiatae hay Lamiaceae)
[2]. Thudc chi: Mentha. Thudc ho: Lamiaceae.

Huing i (Mentha aquatica Linn. var. crispa) la
mot loai cay than bo thudc chi bac ha, mot trong
nhitng chi 1dy tinh diu phd bi€n nhit, moc hoang
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tai chdu Au, TAy Bic chau Phi va Tdy Nam chiu
A. Hiing 1iii thudc chi Mentha nén ciing ¢6 nhitng
tinh chit dic di€m tuong tu nhitng cy thudc chi
nay. Mot s& nghién citu cho thay, ching c6 hoat
tinh sinh hoc nhu kha niing chdng oxy héa, khdng
vi sinh vat, diét con trung, chdng ung thu, khiang
viém. Tinh diu va dich chiét clia c4c loai thudc chi
bac ha khic nhau da dudc chirng minh la ¢6 hoat
tinh chdng oxy héa [3].

K¥ thudt vi bao da dudc dinh nghia nhu sau: dé
la k§ thuat bao géi cdc chdt rdn, 1dng hay khi
(chdt nén) vao trong mot 16p vé bao cuc mdng,
16p vé nay sé giit vi bdo vé chat nén khong bi
bi€n d6i lam gidm cha't lugng (d6i v6i nhitng chat
nén dé bi tac dong bdi nhiét) hay han ché ton that
(d6i v6i cha't nén dé bay hoi), né chi gidi phéng
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cdc chdt nén nay ra ngoai trong mot s diéu kién
dacbiét [4].

Maltodextrin (MD) la mot loai carbohydrate
(CHO) dudc chiét xuit tir thuc vat c6 chita ham
lugng tinh bot. Cac ddc tinh cia MD nhu dung dich
khong mau, do hoa tan trong nudc cao, do nhét
thap, ham lugng dudng thap va gid thanh thap la
mot trong nhitng diéu kién thuin 10i dé ching tré
thanh chat mang dudc st dung phd bi€n nhat trong
qud trinh vi bao [5] va 14 thanh phan hitu ich trong
cong nghiép thuc pham [6].

Trong nghién citu nay, tic gia khdo sit anh
hudng ctia nhiét dd sdy phun va ndng do chit mang
MD d&n hiéu suit thu hdi sin phim, tdng
polyphenol, hoat tinh khidng oxy héa va khiang
khudn ctia sdn phdm vi bao thu dudc.

2. Nguyén liéu va phuong phap nghién ciu

2.1. Nguyén li¢u

Hing liii dugc st dung trong nghién ctiu dudc
trong tai tinh Long An, Viét Nam. Hiing 1iii dugc st
dung ca than va 14 dugc sa'y kho & 40°C cho dén khi
dd 4m nguyén liéu dat dudi 10%. Pem di nghién
nhd d€ c6 kich thudc lot qua rdy 60 mesh (18 ray
kich thudc), sau d6 miu dudc bao géi chan khong,
bdo quan lanh & 0 - 4°C cho dé&n khi tién hanh thi
nghiém.

Héa chat: Maltodextrin - (MD, 16-19DE)
dudc cung cip bsi GPC, My. Cic chit DPPH
(1,1-diphenyl-2-picrylhydrazyl), = ABTS  (2,2-
azinobis (3-ethylbenzothiazoline-6-sulfonic acid),
TPTZ (2,4,6-tripyridyl-s-triazine), acid gallic,
Folin-Ciocalteu, Trolox (6-hydroxy-2,5,7,8 -
tetramethylchroman-2- carboxylic acid) dugc cung
cap bdi Sigma - Aldrich. C4dc dung moi va hda chat
khdc ddp tng yéu cau phan tich.

Mbi trudng va vi sinh vat st dung: moi trudng
Nutrient Broth (NB) tit Himedia (An D). Cic
chiing vi khuén si dung trong xdc dinh hoat tinh
khiang khudn gdm 4 ching 1a Escherichia coli -
ATCC 25922, Salmonella enteritidis - ATCC
13076, Staphylococcus aureus - ATCC 25923 va
Bacillus subtilis - ATCC 25924, dugc cung cip bdi
Microbiologics (M¥).

2.2. Phuong phdp nghén citu

2.2.1. Chudin bi cao aceton

Huing liii dudc chudn bi nhw muc 2.1, dem trich
ly v6i dung moi aceton 50% véi ty 1€ nguyén liéu /

dung méi la 1/20 (w/v) G nhiét do 40°C trong 2 gid,
sau d6 loc qua gidy loc s6 2, dich loc thu dugc dem
¢d quay chan khong & 60°C, thu dugc cao aceton.

2.2.2. Khdo sdt dnh hudng ciia nhiét do sdy va
ham lugng MD dén hiéu sudt thu hoi, TPC va AA
ctia ché phdm thu dugc.

Hoa tan cao aceton vao nudc cat theo ty 1& 6g
cao trong 100mL nu6c. Sau d6 b3 sung MD vao
theo ty 1& 10%, 15%, 20% rdi ddng nhat mAu bing
cédch khudy & tdc do 10.000 vong/phiit trong 10
phiit. Cdc miu sau d6 dugc dem sdy phun trong
mdy sdy phun (Lab Plant SD-06) & cdc nhiét do
130, 150 va 170°C. Nhiét do dau ra ctia khong khi
dugc giit trong khodng 65 -70°C. Ché& phim thu
dugc dem xdc dinh ham 4m, hiéu suit thu hodi
(EY), TPC va hoat tinh khidng oxy héa theo
DPPH, ABTS.

2.2.3. Bdnh gid hoat tinh khdng oxy héa, khdng
khudn, SEM, DLS ciia sin phd?m vi bao thu duoc

MaAu t8t nha't thu dudc tir qué trinh sdy phun sé&
dugc dem xdc dinh hoat tinh khdng oxy héa ICs
theo DPPH va ABTS, xdc dinh khd ning khang
khudn theo phuong phdp MIC trén 4 chiing vi

khuidn Escherichia coli - ATCC 25922,
Salmonella  enteritidis - ATCC 13076,

Staphylococcus aureus - ATCC 25923, va Bacillus
subtilis - ATCC 25924. Ngoai ra, cdc miu cling
dugc dem do SEM va DLS.

2.3 Phuong phdp phan tich

2.3.1. Xdc dinh ham lugng polyphenol tong

X4c dinh ham lugng phenolic duya theo
Singleton va Rossi (1965), hiéu chinh theo Haron
va Raob (2014). Thudc thit st dung 1a Folin -
Ciocalteau va st dung acid gallic 1am chit chuin.
Mau trich ly dugc pha lodng dén do pha loang thich
hdp. Hiit 0.5 mL mAiu thém 2.5mL Folin-Ciocalteu
(da dugc dinh mifc v6i nudc cat theo ty 1& 1:10),
tron hdn hop ndy bing mdy tron vortex va 0 trong
bong t6i 5 phiit. Sau d6 thém 2.5 mL Na,CO;5 7.5%
tron déu hdn hgp va G § nhiét do phong trong 30
phit, do do hap thu & 760 nm. Ham lugng phenolic
tong s6 dugc bi€u thi bing dudng lugng acid gallic
trén gam trong lugng khd (mgGAE/g ck) [7, 8].

2.3.2. Xdc dinh kha ndng khdng oxy héa theo
DPPH

Khd niing khit goc tw do DPPH ctia dich chiét
dugc xdc dinh theo phuong phédp ctia Enujiugha et
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al (2012) v6i mot vai hiéu chinh nhd. Hit 0.2 mL
mAu di pha lodng dén ndng dd thich hgp, sau d6
thém 4 mL dung dich DPPH 0.1mM (pha trong
ethanol 99.5%), 1ic déu va dé yén trong bong tdi 30
phit. B gidm hap thu dugc do & budc séng 517 nm.
Kha ning bit goc tu do ctia dich cao dudc thé hién
tuong duong véi duong lugng Trolox. K&t qua dudc
biéu thi bing pmol TE/g chit kho hoic khi ning
khtt 50% gdc ty do DPPH [9].

2.3.3. Xdc dinh kha ndng khdng oxy héa theo
ABTS

Céc thi nghiém da dudc thyc hién theo Biskup
et al (2013) v6i mot vai hiéu chinh nhd. ABTS va
Persulfate kali dugc hoa tan trong nudc cit véi
ndong do ABTS la 7 mM va Persulfate kali 2.45
mM. 2 dung dich dugc tron 14n theo ty 1& 1:1 va
hdn hgp d€ trong bong tdi & nhiét &6 phong trong
16 gid truSc khi sit dung d€ tao ra goc ABTS
(ABTS+). Sau 16 gig, dung dich ABTS dem pha
lodng v6i nudce cat véi do hap thu Ia 1.00 tai budc
séng 734nm. Hat 0.1 mL dung dich miu da pha
lodng d&€n dd pha lodng thich hgp, thém 2.9 mL
dung dich ABTS d€ trong béng t6i & nhiét do
phong trong vong 6 phit va ti€n hanh do quang &
budc séng 734 nm. K&t qui dugc bi€u thi bing
umol TE/g chat kho hoic khd ning khtt 50% gdc
tuw do ABTS [10].

2.3.4. Xdc dinh néng do itc ché t6i thiéu MIC
(Minimum inhibitory concentration)

MIC dugc xdc dinh theo phuong phiap cua
Oonmetta-aree va ctv [11] véi mot s§ thay ddi nhd.
Vi khuén dudc chuén bi bing cédch st dung tiéu
chuin 0.5 McFarland (tuong duong 108 CFU/mL),
sau d6 pha loang thanh 10° CFU/mL. MAu dugc hoa
tan va pha lodng trong nudc cat vo trung véi cic
néng do 250 mg/mL, 125mg/mL, 62.5mg/mL,
31.25mg/mL, 15.63mg/mL. ImL dung dich miu va
ImL vi khuén (10° CFU/mL) dudc thém vio 8mL
moi trudng NB va G ¢ 35°C trong 24 gis. MIC cta
mau 13 ndng d6 thap nhat e ché vi sinh vat phat
trién (6ng nghiém khong bi duc).

2.3.5. Xdc dinh kich thudc va hinh thdi ciia sdn
phdm vi bao

Kich thuSc ctia khdi hat dugc x4c dinh bing
cach phan tich DLS (dynamic light scattering) sit
dung thi&t bi Malvern do & 25°C. Stt dung kinh hién
vi dién tir quét (SEM; FE-SEM S-4800, Hitachi,
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Japan) d€ quan sat hinh thai, kich thuSc va ciu tric
hat. SEM dugc thuc hién & 5kV va dp suat 0.04 Pa.

2.3.6. Xdc dinh hiéu sudt thu hoi

Hiéu suat thu hdi dudc tinh theo cong thifc:
%EY = MSA/MSB*100, véi MSA 1a tdng khoi
lugng chit kho clia sdn phdm vi bao vi MSB 1a
tong chat kho ctia nguyén liéu trude vi bao [12].

2.3.7. Xuly s6'lieu

St dung phAin mém IBM SPSS Statistics 20 dé
phan tich phuong sai (Anova) va so sinh khac biét
¢6 ¥ nghia. St dung phAin mém Microsoft Excel dé
dung dd thi va xdc dinh phuong trinh hdi quy. K&t
qua dugc trinh bay dudi dang TBxSD.

3. K&t qua nghién citu

3.1. Mt s6'tinh chét ciia nguyén ligu ban diu

Cao chiét (thu nhan dugc sau qu4 trinh trich ly va
¢d quay chan khdng) va MD ban diu dugc dem xdc
dinh ham 4m, TPC va hoat tinh chdng oxy héa theo
DPPH, ABTS. K&t qud dugc trinh bay § Bang 1.

S6 liéu & Bdng 1 cho thady, MD khong c6 hoat
tinh khdng oxy hda, trong khi cao chiét thu dugc
c¢6 hoat tinh khdng oxy hoéa cao v6i DPPH la
419.59+0.52 pmol TE/g ck, ABTS 1a 711.17+0.82
umol TE/g ck, gid tri DPPH clia cao chié€t cao hon
nghién cdu ctia Tan Quoc va Van Muoi [13] trén
cti ha thi 6 d6 (Polygonum multiflorum Thunb)
v6i DPPH la 334.07+£3.04 pmol TE/g ck. Ham
lugng TPC cda cao chiét la 247.25+0.71 mg
GAE/g ck cao hon két qud ctia Babbar va ctv [14]
v6i k&t qud TPC trong khodng tir 3.68 mg GAE/g
ck dén 37.4 mg GAE/g ck. Bén canh d6, ham 4m
clia cdc miu déu rat thap, rat thuin 1¢i cho viéc
bao quan va st dung.

3.2. Anh huéng ctia nhigt dp say va ham ligng
malto dextrin dén higu sudt thu héi, TPC va hoat
tinh khdng oxy héa ciia ché phdm thu duoc

Bot vi bao thu dugc tir qud trinh sdy phun véi
chat mang la MD dugc dem di xdc dinh ham am,
EY, TPC va hoat tinh khang oxy h6a theo DPPH va
ABTS. K&t qua thu dudc thé hién trong Bang 2.

S& liéu thu dudc & Bang 2 cho thdy him 4m clia
cdc mAu trong khodng 1.75 d€n 3.55%, cdc mau thu
dugc c6 dd 4m rat thap, két qua nay ciing gin véi
k&t qud sdy bot tra cta Sinija va ctv [15] cho k&t
qua ham 4m trong khodng 3 - 5%. K&t qua cho
thay, trong cling ndong do MD, nhiét do siy cang
cao sé& thu dugc mau c6 d6 4m cang gidm, do khi
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Bdng 1. Hdm dm TPC, va hoat tinh chéng oxy héa theo DPPH, ABTS

M&u Ham &m (%) TPC (mg GAE/g ck) DPPH (umol TE/g cK) ABTS (umol TE/g ck)
Extract 6.80£0.10 247.25+0.71 419.59+0.52 711.1740.82
MD 7.16+0.05 - - -

BAng 2. Ham dm, EY, TPC va hoat tinh khdng oxy héa theo DPPH, ABTS
clia ché phdm vi bao thu dugdc

Nhiét dd say (°C) MD 10% MD 15% MD 20%
130 3.010.042 3.46+0.02> 3.55+0.03
Ham &m (%) 150 2.70£0.03% 2.91+0.02% 3.45£0.01%
170 1.75+0.05% 1.97+0.02 2.25+0.01
130 34.57+0.79% 45.17+1.11% 40.89+1.48
EY (%) 150 38.57+1.34% 55.24+1.900 46.28+0.97%
170 37.39+1.83% 49.95+1.6102 44.12+0.94%
130 54.210.212« 57.08+0.10 55.47+0.18
TPC (mg GAE/g ck) 150 53.86+0.372 57.12+0.21 55.11£0.41
170 48.02+0.44% 49.36£0.10% 52.14+0.20%
130 73.42+0.20% 70.77+0.10> 66.75£0.26
DPPH (umol TE/g ck) 150 76.210.36% 81.99+0.45% 78.59+0.53%
170 63.94+0.26% 66.92+0.29 71.54+0.59¢
130 109.77+0.162 106.610.73v 100.82:0.42
ABTS{umol TElg ok 150 113.9040.32 120.36£0.42v 115.610.69%
170 95.63+0.4122 100.91+0.472 106.01£0.63¢

X, y, Ztrong ciing cot va a, b, c trong ciing hang thé hién sy khdc biét Yy nghia (p < 0.05)

nhiét do ting thi nhiét truyén dé&n cac hat cang 1én,
din dén viéc bdc hoi nudc cang nhiéu, tuy nhién
nhiét do cao sé& anh hudng dé€n TPC va hoat tinh
khéng oxy héa clia ch& phdm thu dugc. Trong ciing
nhiét do siy, khi ndng do MD ting 1&n thi do Am
ciing ting theo. K&t qua nay khac véi nghién ciu
ctia Tuyen va ctv [16] khi thyc hién siy bot gic véi
ndng do chat mang MD ting tir 10 d&€n 20% cho két
qué 12 ham 4m gidm, sy khac biét nay do thanh
phan nguyén liéu diu vao khic nhau, din d&€n kha
ning tao hat va giit 4m khac nhau.

Hiéu suat thu hdi trong khodng 34,57% -
55,24%, miu c6 hiéu suat thu hdi cao nhat tuong
ttng v6i miu siy & 150°C v6i ndng do MD bé sung
1a 15%. Trong qu4 trinh vi bao bing sdy phun, hiéu
suit thu hdi phu thudc vao nhiéu y&u t& nhu nhiét

do dau vao/ ra, loai chdt mang st dung, tc do nhap
liéu, toc d6 khong khi vao may siy phun. Diéu nay
do su bay hoi clia cdc thanh phan hoat dong [16].
Miit khac hiéu sut thu hdi ctia qué trinh sy phun
khong dat t6i da ciing c6 thé do bdt w6t dinh vao bé
mit budng siy. Hiéu suit thu hdi cao nhit dat
55,24%, k&t qua nay thap hon so vdi nghién ctu
clia Quoc va Muoi [17] khi sdy dich chiét ct ha thi
0 (Polygonum multiflorum Thunb) véi chit mang
MD cho hiéu suit thu hdi 12 60,4% va cao hon
nghién ctitu ctia Krishnaiah va ctv [18] khi vi bao
dich chiét tir 14 Morinda citrifolia L. v6i chdt mang
MD cho k&t qua hiéu suat thu hdi cao nhat 39,16%.
Ham lugng TPC clia cdc miu c6 gid tri tir 48.02
dén 57.12 mg GAE/g ck. Cédc gia tri TPC nay thap
hon nghién cttu cia Piang va ctv [19] khi sdy phun
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bodt hoa tan tir 14 tra gia cho TPC cao nhat 1a 203.08
mg GAE/g va cao hon két qua nghién cttu cia Quoc
va Muoi [17] khi sy phun dich chi€t ct ha thi 6 véi
chat mang MD cho k&t qud TPC la 20.54 mg
GAE/g ck. Ham lugng TPC va hoat tinh khdng oxy
héa theo DPPH va ABTS cao nhit ciing § miu sdy
& 150°C véi ndbng dd MD bé sung 12 15% véi két
qua DPPH va ABTS tudng tng 1a 81.99 umol TE/g
ck, 120.36 umol TE/g ck. K&t qua DPPH va ABTS
thdp hon nghién cttu clia Trang va ctv [20] khi
nghién citu sdy phun dich chi€t vd ming ciu ta cho
k&t qud DPPH va ABTS tuong ting 1a 253.32 umol
TE/g ck va 578.96 umol TE/g ck.

Ham lugng TPC va hoat tinh khdng oxy hda clia
cdc miu thu dugc déu thap hon so vdi cao chiét ban
dau, diéu nay 12 do trong qud trinh siy & nhiét do

cao mdt sd chat ¢6 hoat tinh sinh hoc bi phan hily
ddng thdi qué trinh vi bao ¢6 bS sung thém chat
mang khong c6 hoat tinh sinh hoc, nén ndng do chit
¢6 hoat tinh sinh hoc trong ch€ phim thu dugc thip
hon so véi cao chi€t ban dau.

Véi cac két qua trén cho thdy khi sy & 150°C
v6indng @6 MD bé sung 1a 15% cho két qua tot hon
céc nhiét do va nong do MD kh4c.

3.3. Hoat tinh khdng oxy héa, khing khudn,
hinh thdi va phan bo kich thudc ciia khoi hat sdy
phun thu duoc

MAu thi nghiém t6t nhi't va cao chi€t dugc dem
xdc dinh hoat tinh khang khudn va ICs, dong thoi
quan sit hinh thdi va phan bd kich thudc bing
SEM va DLS. K&t qué thé hién & Bang 3, Bing 4
va Hinh 1.

Bdng 3. Hoat tinh khdng khudin cia cao chiét va sdn phdm vi bao

Hoat tinh khan khuan (MIC, mg/mL)
E. coli S. enteritidis S. aureus B. subtilis
Cao chiét 3.13 3.13 1.56 1.56
MD-E 6.25 6.25 6.25 3.13
Bang 4. Hoat tinh khédng oxy héa theo DPPH va ABTS clia cao chiét va sén phdm vibao
Mau Trolox Cao chiét MD-E
IC50pppH (Mg/ML) 0.42£0.00 1.240.01 3.83£0.01
IC50aBTS (MG/ML) 0.5740.00 1.15:0.00 2.840.00
Hinh 1 SEM va DLS cua sén phém vi bao
1 .
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K&t qua Bang 3 cho thdy, cao chiét va cic sin
phiam vi bao déu c6 kha ning khang khuin trén céc
chiing vi khuin th¥ nghiém. Tuy nhién, kha ning
khéng khuin clia cdc sdn phdm vi bao thip hon so
véi cao chiét ban diu, do nong dd cic hdp chit c6
hoat tinh sinh hoc trong ch€ phim thdp hon so vdi
trong cao chiét. K&t qua MIC trén c4c ching E. coli
va S. aureus 1a 6.25 mg/mL, cao hon nghién cttu
ctia Trang va ctv [20] khi thif nghiém sdn phim siy
phun tir dich chiét cia v qua ming cu ta trén 2
chiing nay cho két qud MIC do6i vé6i S. aureus
800mg/mL va 400mg/mL véi E. coli.

Hoat tinh khiang oxy héa theo DPPH va ABTS
thé hién qua chi s§ ICsctia sin phim vi bao ciing
thap hon cao chi€t va Trolox. Gid tri IC5ypppy va
ICsoapTs CUa sdn phidm vi bao 1dn lugt 1a 3.83
mg/mL va 2.84 mg/mL, kha nang khiang oxy héa
theo DPPH thap hon nghién citu clia Mohammed
va ctv [21] khi vi bao dau Nigella sativa vdi
IC50pppy 12 1.61 mg/g. Hoat tinh khdng oxy héa
phu thudc vao thanh phan héa hoc clia nguyén liéu
ban diu ciing nhu phuong phép siy... do d6 két qui
khic nhau.

Hinh 4nh SEM cho thay, cdc hat ¢6 hinh cau
nhd, rdi rac, cdc hat ¢6 tinh ddng nhat. Mot s6 hat
¢6 hién tugng 1dm bé mit, hién tugng ndy xdy ra
khi hat bi mat nudc nhanh trong qud trinh siy
phun, ngodi ra, vi ciu tric clia hat con phu thudc
nhiét d6 dau vao clia qud trinh siy va loai chit
mang. O nhiét do sdy cao, nudc bay hdi nhanh sé&

TAILIEU THAM KHAO:

din dé&n hinh thanh 16p vé cirng va min, & nhiét do
s&y thap, qua trinh sy phun s& lam ting sd lugng
cdc hat bi co bé mit [22-24]. Hién tugng nay ciing
tudng tu v&i nghién ctu cia Sun-Waterhouse va
ctv [25] khi nghién ctu vi bao cdc hoat chat
polyphenol bing phuong phdp sdy phun véi chat
mang 14 natri aginat ciing thu dugc cdc hat c6 bé
mit 16i 1dm. Tuy nhién, khdc v6i nghién citu clia
Balasubramani va ctv [26] khi vi bao dau téi cho
hat hinh ciu c¢6 bé mit nhin. Do d6, c6 1& bin
than vatliéu vi bao c6 4nh hudng 16n nha't dén cau
triic sdn phdm cudi cling.

V& kich thudc hat, k&t qua DLS cho thay, kich
thuGe hat trong khodng 100 - 500 um, trung binh la
363.5 um. Céac hat thu dugc c6 kich thuGc 16n hon
nghién cttu cia Mohammed va ctv [21] khi nghién
cifu vi bao diu Nigella sativa v6i kich thudc hat thu
dugc trong khoang 14.54 - 23.59 pym.

4. K&t luan

Qua trinh vi bao dich chiét tir hing 1iii biang k§
thuat sdy phun vé6i chat mang MD cho cling k&t qud
12 ndng @6 chit mang tot nhat 13 15% va nhiét do
say phun thich hgp 1a 150°C.

Céc miu thu dugc déu c6 do Am rat thap, didu
nay sé gitp cho qué trinh bio quin cic ché phdm
thuin 1gi hon.

Céc ch& phim déu cé kha ning khing khuin
trén cdc mau vi khuin kho sit, diéu nay c6 thé md
ra cdc nghién cttu ting dung cdc ché phaAm nay trong
bio quan thyc phim m
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ABSTRACT:

This study investigates the impacts of temperature and the concentration of maltodextrin
(MD) on the encapsulation yield (EY), total polyphenol contents (TPC), and antioxidant
capacity (AC) of products microencapsulated by using the spray drying process. The study’s
results show that the spray drying temperature of 150°C with 15% MD concentration gives the
best microencapsulation efficiency with EY of 55.24% and TPC of 57.12 mg GAE/g dw. The
IC5(, according to 1,1-diphenyl-2-picrylhydrazyl (DPPH) assay is 3.83 mg/mL and 2,2’-
azinobis (3-ethylbenzothiazoline-6-sulfonic acid (ABTS) is 2.84 mg/mL. The minimum
inhibitory concentration (MIC) value against Escherichia coli, Salmonella enteritidis, and
Staphylococcus aureus is 6.25 mg/mL, while it is 3.13 mg/mL against Bacillus subtilis.

Keywords: spray drying, Mentha aquatica, polyphenol, antioxidant, antimicrobial.
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