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Tom tit

Trong nghién clru nay, viéc vi bao tinh dau sa da dugc thuc hién thanh cong bang phwong phap
say phun Mot sb yéu to cong nghé duogc khao sat dé danh gia chat lugng san pham bot vi bao

bao gom: anh hudng ctia ndng do chat bao, anh hudng cua ti 1¢ va loai chit bao, anh huong ciia
ndng do tinh dau. Tinh chat cia bot vi bao dwgc danh gia thong qua cac chi sé hiéu suit vi bao
(MEY), hiéu qua vi bao (MEE) va ham luong diu bé mat (SO). Chét bao sir dung trong nghién
ctru nay duoc chon 1a maltodextrin vi cac déc tinh tbt trong viéc hoa tan trong nudc va kha nang

lwu giit cac hoat chit bén trong. Két qua khao sat cho thiy ¢ ndng do chat bao 30% (w/w) va
ndng do tinh dau 1.5% (w/v) thu duoc hiéu qua vi boc cao. Hiéu suit vi bao cao nhat thu dwoc
1a 89.31% khi str dung ndng do chét bao 30% (w/w) va ndong do tinh dau 1.5% (w/w). Phan tich
sac ki khi ghép khdi phd (GC-MS) cho thay thanh phan chinh cua tinh dau sa 1a hai dong phan
cua Citral (Z-Citral va E-Citral) déu duoc luu gii lai voi ham lugng cao sau qua trinh sdy phun.

Anh chup SEM cho thay céc hat vi bao ¢6 kich thuéc 1um.
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1 Gigi thiéu

Tinh dau sa chanh (Cymbopogon citratus) 1a thanh phan
quan trong trong nhiéu loai thyc pham, mi pham... Bén
canh d6, cac dic tinh khang khuan, dic biét 1a hoat tinh
khang nim htra hen kha ning st dung tinh dau sa chanh dé
phat trién cac san pham dwoc pham. Tuy nhién, dic tinh d&
bay hoi va d& bj phan hity 14 nhiing nhuoc diém chinh di
v6i viéc sir dung tinh dau Cymbopogon citratus trong linh
vuc thyc phidm, dwoc pham[1]. Nghién ciru va phat trién
phuong phéap vi bao nhu 1a chat van chuyén thube da dugc
céc nha khoa hoc tién hanh trong linh vuc dugc phim dé
kiém soat viéc phong thich thudc trong co thé, kiém soat
mui vi, bdo Vé cic hoat chit tranh qua trinh phan huay do
cac tic dong cua moi truong, dé thay doi do hoa tan cua
thuéc va dé ngan chdn sy khong tuong thich vé duoc
pham[2]. Trong thuc pham, céng nghé vi bao gitp cac hoat
chat (vat liéu 161) nhu tinh dau, dau thyc vat, huong liéu. ..
duoc bao boc trong mot vat liéu thir cdp (vat liéu twong)[3].
Céc hat vi bao c6 thé dugc diéu ché bing mot s phuong
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phap vat 1i va hoa hoc nhu siy phun[4], két tua[5], dong
ho6a[6]... Sdy phun 1a ki thuat vi bao duoc sir dung phé bién
nhat cho cac san pham thuc phim. Hiéu qua cua qua trinh
vi bao bang phuong phap sdy phun phu thudc vao viéc dat
dugc do Iuu giit cao cua cac vat liéu 16i dac biét 1a cac chat
bay hoi va lugng hoat chét tdi thiéu trén bé mit cac hat bot
trong ca hai trudng hop khi vat liéu 15i 1a chat bay hoi hay
khong bay hoi trong subt qué trinh vi bao xay ra va trong
thoi gian luu trit san pham([7]... Trong cac hat vi bao da 15i
(multiple core), dugc san xuat chu yéu bang cach say phun,
vat liéu 18i dwoc phan tan khap vat liéu tuong va khu vuc
trung tam bi chiém chd bai khoang tréng do sy gidn né cua
cac hat trong cac giai doan siy sau nay[8].

Céc hat vi bao véi ciu trac ndy c6 kha ning chira vat ligu
18i tir 20 — 30% tong khéi lugng hat vi bao[9]. Ki thuat st
dung kinh hién vi dién tor (SEM) c6 thé duoc st dung dé
nghién ciru cAu tric bén ngoai va bén trong cia cac hat vi
bao[10]. Cac vat liéu twong khac nhau dugc sir dung dé bao
boc cac hoat chat bao gom gum arabic va gum
mesquite[11], chat bao thuong duoc st dung trong thuc
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pham gom co6: protein (natri caseinat, protein c6 1ap), keo
silicon dioxide, gelatin, maltodextrin va cyclodextrin. Theo
nghién cu cua Duchene va cong su, chit bao duoc lya
chon phai c6 d6 6n dinh tét, 46 hoa tan trong nudc cao, co
kha niang bao boc tét va giam tic dung phu khong mong
mudn. Cymbopogon citratus thuong duoc goi 1a sa chanh,
thudc ho hoa thao (Poaceae) dugc str dung nhu 1a mot thanh
phan thuc pham quan trong va phd bién do né c6 huong
chanh. Tinh dau sa chanh d& bay hoi dugc chiét tach tir 1a
tuoi, thanh phan chinh cia tinh dau sa dugc dic trung boi
cac hop chit monoterpene va citral (mot hdn hop tu nhién
Cua isoteric monoterpenes aldehydes, geranial va neral)[1].
Céc nghién cu vé hoat tinh sinh hoc cua tinh dau C.
Citratus da chi ra cac dic tinh khang khuan, chong nam,
chdng vi-rat va chdng con tring cua tinh dau sa.

Do céc dic tinh vé huong vi cling nhu hoat tinh sinh hoc
ma tinh dau sa 1a mot nguyén lidu tho day hira hen trong
viéc phat trién cac san pham thyc pham ciing nhu dugc
pham. Trong nghién ciru nay, sy hinh thanh nhii héa chira
tinh dau sa dugc phat trién va dic tinh, d6 6n dinh s& duoc
danh gia trong bot san phdm. Tuy nhién, su bay hoi va sy
man cam dan dén sy suy thoai cua tinh diu 1a nhitng han
ché chinh cho viéc sir dung tinh dau sa C.citratus trong
thanh phan thyc pham. Do d6, muc dinh cia nghién ctu
nay 1a khao sat mot s6 yéu té cong nghé cua qua trinh vi
bao bao gdm: anh hudng ctia ndong do chat bao, anh huong
cua ti 16 va loai chét bao, anh hudng cia néng dd tinh dau
dén cac chi tiéu cua bot, qua d6 xem xét dua ra mot qui
trinh cong nghé véi cac thong sb thich hop cho qué trinh vi
bao tinh dau sa.

2 Thuc nghiém

2.1 Hoa chit

Sa chanh hay con goi 1a sa (Cymbopogon citratus) dugc
trong tai tinh Tién Giang, duoc st dung lam vat liéu 15i.
Gum Arabic va Maltodextrin (DE 12) ¢6 ngudn gdc tir
Trung Quéc va dugc str dung nhu vat liéu twong. Tween 80
(hing Xilong, Trung Qudc) dugc sir dung nhu chat nhii hoa.
n-pentane (hing Xilong, do tinh khiét 99%, Trung Qudc)
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duoc sir dung dé xac dinh hiéu qua vi boc, nudc cét (tir may
nudc cat 2 lan cua hiang Lasany, An Dg).

2.2. Phuong phap tong hop bot vi bao

Vit liéu tuong s& duoc hoa tan trong nuéc cat. Dung dich
s& dugc chuan bi mot ngay trude khi dem nhil hoa va giir
qua dém tai nhiét do phong dé dam bao do bao boc cua
phan tir polymer. Sau d6, tinh dau sa dugc thém vao dung
dich vat liéu twong va dugc ddng hoa véi téc do 6000rpm
trong thoi gian 20 phat bang thiét bi dong hoa (Ultra-
Turrax, IKA T18 basic, Wilmington, USA) dé hinh thanh
nhi twong. Sau d6 dung dich nhil twong dugc dua vao qua
trinh sy bang thiét bi sdy phun. Véi mdi nghiém thuc,
khoang 800ml dung dich miu dwoc chuan bi cho viéc say
phun bot vi bao. Nong do vat liéu tuong sir dung 1a 30%
(w/w) va ndng d6 tinh dau sa sir dung 1a 1.5% (w/v) cta
khéi lwong dung dich.

Thiét bi siy phun (model YC-015; Shanghai Pilotech
Instrument & Equipment Co.Ltd) duoc trang bi voi phun ap
lyc cao. Diéu kién tién hanh thi nghiém 14 nhiét d6 dau vao
1a 140°C va téc @6 hut mau 1a 120ml hl. Bot sau khi sdy s&
duogc thu nhan va luu trit trong binh thiy tinh kin tai 25°C
cho dén khi phan tich.

2.3. Phuong phap danh gia tinh chét bot

2.3.1 Do am

Ham 4m cua bot s& duoc xac dinh bang 10 siy kho va siy &
105°C cho dén khi khéi lugng khong d6i [12].

2.3.2 Hiéu suit vi boc (MEY)

Hiéu suét vi boc (MEY) 1a ti 18 gitra luong tinh dau sa trong
san phim so v&i lwong tinh diu ban dau co trong dich sira.
Luong tinh dau thu duoc trong bot thanh pham chinh 1a
lwong tinh dau duoc vi bao[13]. Hiéu sudt vi boc (MEY)
dugc xac dinh bang cach hoa tan 30g bot vi boc véi nuéc
trong may 161 cudn hoi nudc kiéu Clevenger trong thoi gian
4 gio, tinh dau thu duoc s& dugc can va phan trim hiéu qua
vi boc trong hat s& dwoc tinh toan[13]. Tinh dau gitr lai s&
dugc xac dinh nhu 1a ti s§ cua lugng tinh dau téng trong
luong bot cudi cing so véi lugng tinh dau ban dau trong
dung dich (dua trén can ban kho) va dugc tinh theo cong
thire 1 nhu sau:

Lwong tinh diu trong bot

MEY (%) =

2.3.3 Hiéu qua vi boc (MEE) va ham luong dau bé mat
(SO)

Hiéu qua vi boc 1a mitc do cac chit boc c6 thé bao vé dugc
cac phan tir vi boc bén trong né tranh sy hu hong cho dén
khi bot thanh pham dugc sir dung[14]. D6 chinh 12 ti ¢ gitra

X 100

Lwong tinh dau ban dau

ham luong tinh dau khong bi trich li ra khoi 16p phim bao
khi ta tron bot san pham véi dung méi (pentan) va ham
lwong tinh dau téng trong bot san phim. Hiéu qua vi boc
duoc xac dinh theo cong thirc 2 nhu sau:

Lwong tinh dau téng — Lwong tinh dau tw do

MEE (%) =
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Tinh dau bé mat dugc do bang cach thém 150ml n-pentane
vao 30g bot va khudy trong 60 phut ¢ nhiét ¢o phong. Sau
d6, hon hop s& dugc loc qua gidy loc hiéu Whatman no.1 va
bot thu duoc trén gidy loc duge trang ba 1an bang 20ml n-
pentane[14]. Gidy loc chira bot dugc siy khoé ¢ 60°C cho
dén khi khéi luong khong doi. Hiéu qua vi boc cua cac san
pham bt siy phun dugc xac dinh bang cach chung cat 30g
bot nay trong 4 gio trong thiét bi 16i cudén hoi nuéc kiéu
Clevenger va khdi lugng tinh dau dugc xac dinh[14].
Luong tinh dau bé mat dwoc tinh toan dua trén su khac biét
gitra khéi lugng binh loc ban dau va binh loc chira dau bé
mit sau qué trinh loc duoc sy kho dung moi hay noi cach
khac 13 phan trim dau con lai khong duoc bao boc trong
bo6t[15] duoe xac dinh theo cong thirc 3:
SO (%) = (1 — MEE) x 100

2.3.4 Phuong phap sic ki ghép khéi phd (GC-MS)
Pé xéac dinh thanh phan hoa hoc trong mau tinh dau, 25pl
tinh du dwoc pha trong 1.0ml n-hexane va loai nudc bang
mudi Na,SOs. Thiét bi s dung 1a GC Agilent 6890 N
(Agilent Technologies, Santa Clara, CA, USA), MS 5973,
cot HP5-MS, 4p luc dau cot 9.3psi. GC-MS duoc cai dat
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trong diéu Kién sau: khi mang He; téc do dong chay la
1.0ml.phut®; chia dong 1:100; thé tich tiém 1.0pl; nhiét do
tiém 250°C. Giir nhiét d6 ban dau & 50°C trong 2 phut,
nhiét do 16 tang 1én 80°C véi toc do 2°C.phat™?, tir 80°C dén
150°C véi tde d6 5°C.phut?, tir 150°C dén 200°C véi toe do
10°C.phut?, tir 200°C dén 300°C & 20°C.phat? va dugc duy
tri & 300°C trong 5 phut.

2.4 Phan tich thong ké

MGi thi nghiém s& duoc lIap lai 3 1an. Phan mém phan tich
thong ké Statgraphic (phién ban 20, IBM, USA) duoc sir
dung dé danh gia két qua thu dwoc. Phéan tich cac bién
ANOVA va LSD dugc tng dung dé so sanh cac gia trj co
nghia cta cac yéu té véi mic ¥ nghia 1a 5%.

3 Két qua va thao luan

3.1 Phan tich thanh phan cia tinh diu sa trude va sau khi vi
bao

Céc thanh phan cua tinh dau sa dwoc phan tich boi phuong
phap sic ki khi ghép khdi phd (GC - MS). Phé d6 cua mau
tinh dau s& duoc trinh bay tai hinh 1.
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Hinh 1 Phé dd ciia mAu tinh dau sa trudc (trai) va sau (phai) khi vi bao

Trong d6, phd d6 bén trai thé hién cac thanh phin cua tinh
dau sa trudc vi bao, phd do bén phai thé hién cac thanh
phan cua tinh dau sa sau khi vi bao. Phan tich thanh phan
tinh dau sa cho thiy & thoi gian luu 1a 23,41 phut va 24,59
phut trong phd GC 1a hai peak c6 cuong do 16n nhat. Két
hop véi phuong phap khbi phd MS, ching t6i du doan khbi
lwong, cong thire phan tir du doan cua hai chat lan luot 1a
m/z = 152 (C10H150) va m/z = 152 (C10H150). DL_I' doan
cong thirc ciu tao cuia hai hop chat c6 thé 1a hai dong phan
hinh hoc cua Citral c6 cung cong thirc phan tir 1a C1oH160.
Két qua phan tich duoc trinh bay trong Bang 1. Két qua
phan tich da xac nhan sy hién dién cua citral a, citral b,
nerol, citronellol, geraniol va terpinolene 1a thanh phan
chinh trong tinh dau sa. Ti I& cao cua citral trong dong Vi

hdu hét cac két qua duoc bao cdo trong tai liéu va thanh
phan khac khong cho thay sy khac biét dang ké [16]. Sic ki
d6 cia mau tinh dau sa sau khi vi bao dugc trinh bay trong
hinh 1. So sanh sic ki @6 cua hai mau tinh dau trudc va sau
khi vi bao nhan thy ham lugng hoat chat chinh trong tinh
du sa 1a Citral v6i hai dong phan 1a Z-Citral va E-Citral
dugc luu giir tot qua qua trinh sdy phun, cu thé 1a sy hién
dién cua cac peak ¢ thoi gian luu 23.26 phat va 24.46 phut
trén sic ki d6. Ham lwong E-Citral ¢6 sy suy giam tur
34.983 con 30.492% khi tién hanh vi bao, trong khi d6 ham
lwong Z-Citral tang tir 46.603 dén 49.076%, diéu nay co thé
duoc giai thich 1a do mot phan dang dong phan E- chuyén
thanh dang dong phan Z- sau qua trinh say phun[17]. Viéc
sir dung chat bao 1a maltodextrin co d6 am thip (< 5%)
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thich hop cho viéc vi bao cic hoat chit do d6 am thip va
chi s6 DE cao (DE 12) lam ting ndng do hoa tan cua
maltodextrin vao nuéc, dan dén cac chi s6 danh gia hi¢u
Qué cta qua trinh nhu MEY va MEE déu ting.

3.2 Anh huéng cia nong do chat bao

Am d¢ coa cic loai bot vi bao véi cac nong do chat bao
khac nhau duoc trinh bay trong Bang 1. Két qua phan tich
cho thay: d6 nhét cia dung dich cang tang khi ta ting nong
do chat bao va 6 4m cua san pham c6 xu hudng giam khi
ndng do chat bao gia ting tir 15-30% (wW/w). Két qua phan
tich thong ké ANOVA cho thay anh hudng c6 y nghia cua
ndng do chat bao dén cac chi tiéu cua san pham bot bao
gom: hiéu suat thu héi bot (DY), hiéu suét vi boc (MEY),
hiéu qua vi boc (MEE) va ham luong dau bé mat (SO) voi
do tin cay 95% (p<0.05). Biéu d6 1 trinh bay anh huéng
ctia nong do chét bao dén cac chi tiéu cua san pham. Dya
vao Biéu d6 1 nhan thay, khi ndng d6 chat bao ting tir 15%
dén 30% thi cac chi s6 MEY, MEE déu ting (MEY tur
42.18% tang 1én 82.73%; MEE tir 50% tang 1én 75.24%),
riéng chi s6 DY & nong do chat kho 25% dat gié tri cao nhat
1a 83.20%. Tric nghiém phan hang LSD céc chi s6 DY va
MEE cho thay & cac ndng d6 chét bao 15% va 20% co su
khéc biét so V6i cac nong dd 25% va 30%, trong khi do
gitta cac n6ng d6 trén lai khong c6 sy khac biét. Két qua
trac nghiém LSD chi sé MEY chi ra cac nghiém thirc nong
do chat kho déu khac biét nhau.
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san pham. Higu suét vi bao (MEY) la mét trong nhiing chi
tidu quan trong trong viéc danh gia chat lwong cua qua trinh
vi bao, MEY phu thudc dac tinh héa 1i cua ca vat liéu 161 va
tuong[18]. Trong nghién ctru ndy, cho thdy MEY cao nhit
khi str dung nong do chét bao 1a 30%, nhiét d6 dau vao va
ra cua thiét bi lan luot 1a 140°C/96°C dat hidu suat 82.73 +
0.63%. Nghién ctru nay, cho thay rang khi ndng do chat kho
tang tir 15% dén 30% thi cac chi s6 MEY va MEE ctia san
pham ciing ting 1én. Piéu nay c6 thé dugc giai thich bang
sy anh hudng cia cac carbohydrates hoat dong bé mat
(surface-active  carbohydrates) cua vat liéu bao
(maltodextrin va gum arabic), cac carbohydrates hoat dong
bé mat nay c6 kha ning lién két véi cac cu tir ctia cac hop
chat d& bay hoi trong qué trinh vi bao nhu trong bao cio
ciia Eglé Bylaité va cong su[19]. Do d6, khi ndng d6 chat
khé cang cao thi ham luong cac carbohydrates hoat dong bé
mat ting, lam gia ting ham lwong cac hop chat d& bay hoi
trong san pham. Mot s6 li thuyét da duoc phat trién dé giai
thich su luu giit cac hop chét d& bay hoi trong qué trinh sdy
thuc phiam. Eglé Bylaité va cong sy cho rang: trong qué
trinh sdy phun, nhiét d6 ciia cac giot nguyén tir ting nhe,
trong khi ham lugng nudc cia ching giam. Do c6 sy khac
biét giira trong lwong phén tir cia nudc va chit bay hoi, su
giam do khuéch tan cta chét bay hoi 16n hon nu6e[19].
Bang 1 Hinh anh va d6 4m cua bot vi bao véi cac ndng do chit
bao khac nhau

Hiéu suét thu hoi bot (DY: drying process yield) phu thugc STT MAu Py am
vao cAu hinh cua thiét bi siy phun. Hiéu suét thu hoi dat 1 15% Maltodextrin 6.14+ 1.43
trung binh trén 80% co thé duoc giai thich 1a thiét bi sir 2 20% Maltodextrin 4.20+0.41
dung trong d¢ tai 1a thiét bi & qui mé phong thi nghiém. Bén 3 25% Maltodextrin 3.20+0.01
canh do, qua trinh thu hdi bdt duoc thuc hién béng tha cong 4 30% Maltodextrin 3.63 +0.05
dan dén that thoat bot san pham, lam giam hiéu suat thu hdi
Hiéu suét thu héi (DY) DY% Hiéu suit vi boc (MEY), Hiéu qua viboc ~ #MEY%
(MEE), Ham lweng diau bé mat (SO) ™ MEE%
100 7 7682+ 165  7Jsg;e1og  8320°=063  3135t=106 100 50%
80 1 80
60 60
40 40
20 20
o 0
20% 10% 15,0% 20% 25,0%

Biéu dd 1 Cac chi tiéu cta bot vi bao sir dung cac néng dd chét bao khac nhau

3.3 Anh huéng cua loai chét bao

Am d cua bot vi bao véi cac ti 18 va loai chat bao khac nhau
dugc trinh bay trong Bang 2. Két qua phén tich cho thay: do
nhét cua dung dich maltodextrin (100%) thip hon so voi
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hén hop maltodextrin:gum & cac ti lé tir 2:1, 4:1, 6:1, 8:1. Ta
nhan thay, khi ti I¢ gitta maltodextrin/gum arabic cang thap
thi d6 nhét cta dung dich cang tang, dic biét 1a dung dich
gum arabic (100%) c6 do nhét cao 1a do gum arabic ¢é trong
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lwong phan tir 16n, tao nhanh cao va 1a hdn hop cua nhiéu
polysaccharide[20] nén khi hoa tan trong nudc tao do nhot
cao gy kho khan cho viéc dong hoa vai tinh dau ciing nhu
qua trinh sdy phun dung dich. Nguoc lai, dung dich
maltodextrin (100%) lai c6 kha nang hoa tan trong nudc va
tinh chét tao mang tot. P am cua san pham sir dung chat
bao maltodextin cao hon san pham s dung chit bao
maltodextrin:gum va san pham sir dung chat bao gum arabic
(100%). Két qua trén twong dong Vi cac nghién ctru truge
d6 da duoc cong bd nhur: tac gia Botrel va cong sy tién hanh
vi boc tinh dau oregano bang phwong phap sy phun s dung
hdn hop chit bao bao gdm: gum arabic, maltodextrin va tinh
bot bién tinh lam vo boc, 4m do cua bot tr 1.30 —
3.65%[15]; tac gia Jafari va cong su da tién hanh vi boc D-
limonene sir dung hdn hop chat bao bao gom: tinh bét bién
tinh, whey protein concentrate va maltodextrin, am d¢ cua
bot tir 1.20 — 2.70%[7]. Piéu nay la do do nhét cua dung
dich hdn hop chét bao dac biét 1a dung dich gum arabic
100% cao hon rat nhiéu so véi dung dich st dung chit bao
maltodextrin, do do, trong qua trinh séy, nhiét do dAu vao/ra
cua thiét bi phai duoc cai dat cao hon. Két qua phan tich
thong ké ANOVA cho thdy anh huéng c6 ¥ nghia cua ti 18
chat bao dén cac chi tiéu cia san phiam bot bao gom: hiéu
suat thu hoi bot (DY), hiéu suat vi boc (MEY), hiéu qua vi
boc (MEE) va ham luong dau bé mat (SO) véi dé tin cay
95% (p<0.05). Biéu d 2 trinh bay anh cua ti & va cac loai
chat bao dén céc chi tiéu cua bot vi bao. Két qua chi ra rang
cac chi sb vé hiéu suit vi boc (MEY) va hiéu qua vi boc
(MEE) khi str dung chit bao maltodextrin (100%) déu cao
hon khi str dung hdn hop chét bao maltodextrin:gum va chat
bao gum arabic (100%).

Diéu nay duoc 1i giai la: cac loai bot sir dung 1am chit bao
trong nganh cong nghé thyc pham phai co do hoa tan tdt,
d6 hoa tan 1a yéu té quyét dinh dén chit lugng ciing nhu
kha nang luu gitr cac hop chit cia cac san phim nay nhu
béo cdo cua Jayasundera va cong su[21]. Xét vé khia canh
nay thi dung dich maltodextrin (100%) dap Gng duoc yéu
ciu trén, do ciu trac cia maltodextrin 1a cac don vi D-
glucose chira cac nhom —OH nén kha nang hoa tan trong
nude cao 1én dén 70% (w/v) nhu tic gia (trén) di trinh
bay[20]. Nghién ctru vi bao tinh dau Rosemary bang cac
loai chit bao khic nhau cua Regiane Victoria de Barros
Fernandes cho thay khi sir dung hdn hop chit bao
modified starch/inulin hodc gum arabic/inulin thi tat ca cac
hat thu dugc tuong ddi hoa tan tét trong nudc mac du vat

liéu 161 c6 ban chit ki nudc, tinh dau huong thao nguyén
chit khong hoa tan trong nuéc tinh khiét ¢ nhiét d6 phong,
trong khi d6 viéc vi bao tinh dau dan dén kha ning hoa tan
t6t hon[15]. Tuy nhién gum arabic c6 gia thanh cao va kho
kiém trén thi truong, vi vay viéc nghién ciru phdi tron gum
arabic voi cac chit bao khac hoic s dung mot loai chét
bao thay thé hoan toan gum la mot van dé can thiét gitp
ma& rong pham vi Gtng dung cling nhu kha nang thwong mai
héa cua san pham. Cac nghién ctu di chi ra rang,
maltodextrin c6 thé thay thé mot phan gum arabic dé lam
vat liéu bao va cac nghién ciu da xac dinh duoc ti 1€
gum/malto tét nhat dé sir dung dua vao ban chét ciing nhu
thanh phan cua vat liéu 15i. Viéc nghién cuu sir dung
maltodextrin 1am vat liéu bao thay thé mot phan hoic hoan
toan cac loai gum 1a hudng ung dung phu hop giap giam
gia thanh cling nhu mo rong pham vi Gtng dung cua san
pham vi bao trén thi truong. Dya vao két qua phéan tich
thong ké, ta nhan thay khong c6 sy khac biét vé cac chi
tiéu MEY va MEE khi sir dung maltodextrin (100%) hoac
hdn hop gum/malto & cac ti 1¢ khac nhau (p<0.05), két qua
trén c6 thé mo ra huéng st dung thay thé hoan toan hdn
hop gum/malto bing maltodextrin (100%) lam chit bao
trong say phun tinh du sa. C6 nhiéu cong trinh nghién ciru
Vvé viéc str dung maltodextrin (100%) lam chéat bao trong
qué trinh siy phun nhu nghién ctu cua Le Phuc Ho va
cong su Vvé viéc st dung maltodextrin 1am chat bao trong
viéc san xuat bot nude ép sim (Rhodomyrtus tomentosa)
bing phwong phap say phun[22]; nghién ciu sir dung
maltodextrin lam chit bao trong san xuét sira dira bing
phuong phap siy phun va sdy lanh coa tic gia N. S.
Zafisah va cong su[23]. Nhing nghién ctru trén cho thiy
tinh hiéu qua cao cua viéc thay thé cac loai gum bing
maltodextrin 1am chéat bao cho qué trinh sdy phun trong
nganh cong nghé thyc pham. Tir nhitng nhan dinh trén, dé
tai lya chon maltodextrin (100%) lam chat bao cho qua
trinh sdy phun tinh dau sa.

Bang 2 B am cua bot vi bao vai cac ti 1€ va loai chat bao khac
nhau

STT Mau Am dp
1 Maltodextrin 100% 3.63 +£0.05
2 Maltodextrin : Gum (2 : 1) 3.50+1.19
3 Maltodextrin : Gum (4 : 1) 2.86+0.24
4 Maltodextrin : Gum (6 : 1) 3.5+0.65
5 Maltodextrin : Gum (8 : 1) 3.41 £0.165
6 Gum arabic 100% 3.29+0.04
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Hiéu suét thu hdi bot (DY) DY%
81.25¢+ 0.06 81.55°+ 0.75
100 - 78,510 +0.12 78.88°+ 0.18
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0 SR 2053 o 2N
1006 21 41 61 81 100M

Biéu db 2 Céc chi tiéu cuia bot vi bao sir dung céac loai chit bao khac nhau

3.4 Anh huéng cia ndng d tinh dau

Hinh anh va 4m d6 cua bot vi bao véi cac ndng do tinh dau
khac nhau dugc trinh bay trong Bang 3. Viéc luu gitt lai thanh
phan 15 (1a cac hoat chat trong mot vién vi boc siéu nho) va
tinh 6n dinh cua hoat chit dugc bao boc phu thudc vao nhiéu
yéu t6 nhu: ban chat hoa hoc, trong lugng phan tir, do phan
cuc va do bay hoi ctia hoat chét, sy tuong tac cia nd voi vat
lidu twong va vi tri ctia n6 trong cdu tric cua hat vi boc cho dén
khi sy giai phong ctia n6 duoc kich hoat bai yéu td kich thich
bén ngoai[24]. P 4m cua san pham ¢ xu hudng cao hon khi
nong do tinh dau tang 1én. Boi vi ndng do ciia tinh dau ting 1én
dan dén d6 nhét cua dung dich cang cao nén thoi gian sy lau
hon, qué trinh lién két bao pha 1én vat liéu 16i xay ra cham
hon, do d6 d6 am cua bot thu duoc ¢6 xu hudng ting. Két qua
phan tich thng ké ANOVA cho thdy: nong do tinh dau anh
huéng c¢6 ¥ nghia (p <0,05) dén cac chi s6 MEY, MEE va SO
cta bot vi boc. Biéu d6 3 cho thay anh huong caa ndng do tinh
diu dén cac chi s6 san pham. Dya vao Biéu dd 3 nhan thay
rang khi ndng do tinh dau tang tir 0.5 dén 1.5%, chi s6 MEY
ting (MEY tang tir 82.73 1én 89.31%).

Chi s6 MEE cho thiy xu hudng ngay cang ting khi ndng do tinh
dau ting tir 0.5 dén 2%, dac biét 1 chi sb DY & ndng do tinh dau
2% dat gia tri cao nhét 1a 85. 97%. Tric nghiém phan hang LSD
cho théy chi s6 MEY c¢6 su khéc biét gilra cac n6ng do tinh dau,

chi s6 MEY cao nhét khi st dung ndng do tinh dau 1,5% dat
89.31%, chi s6 MEE cho thay khong c6 sw khac biét giita cic
ndng do tinh dau. Trong nghién ctru ndy, voi ham luong tinh
dau 1.5% (w/v) céc chi s6 MEY va MEE dat két qua cao nhét,
trong khi d6 v6i ham lugng 2% (W/V) tinh dau thi cac chi s6 nay
lai thip hon, két qua trén c6 thé duoc giai thich 14 do dudi anh
huong cua ndng do chat bao sir dung 1a 30% (w/w), khi sir dung
ndng do tinh dau 13 2% (w/v), cac nhém hydroxyl (-OH) cia cac
hop chit ki nudc dién hinh 13 Citral bi loai ra khoi mang lu6i
lién két cua maltodextrin do bi giéi han vé ndng do ciing nhur s6
lugng lién két ma chit bao tao thanh. Mat khac, khi sir dung
ham luong tinh diu 1.5% (wW/v), véi ndng do6 chat bao sir dung
30% (w/w) cho ham luong tinh dau cao hon trong san pham do
ndng do va so luong lién két ma chat bao tao thanh thich hop
cho viéc bao boc dugc nhidu nhat lwong tinh du dwa vao dung
dich nhu dugc trinh bay trong nghién ctru cua tac gia Uracha va
nhom cong suf25].

Bang 3 Am d6 cua bot vi bao véi cac ndng do tinh diu khac nhau

Hiéu suét thu hdi bot (DY)
84.49P + 0.56

BDY%
100 ~
90 -
80 -
70 -
60 -
50 -
40 -
30 A
20 ~
10 -

85.97°+0.94

81.582+ 0.70 81.232 + 0.40

STT Mau D) 4am
1 0.5% (w/ V) 3.63 £0.05
2 1% (w/ V) 4.42+0.35
3 1.5% (W /v) 4.14+0.06
4 2% (w/ V) 3.46+0.12
Hiéu suét vi bao (MEY), Hiéu qua vi bao (MEE), . MmEY
Ham lugng dau bé mat (SO) %
100
80 N §
60 N\
40
20
. N W
0,5% 1% 1,5% 2%

Biéu db 3 Céc chi tiéu cuia bot vi bao sir dung cac ndng do tinh diu khac nhau
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4 Két luan (w/v) thu dugc hiéu qua vi boc 1a 89.31%. Nghién clru ciing
. chi ra rang qua trinh vi bao gitip luu giir lai cac hoat chat
chinh cua tinh diu sa bao gém hai déng phan cua Citral.
Tuy nhién, cac nghién ctru sau hon van 1a can thiét dé danh
gia tinh 6n dinh cua tinh dau sa da duoc vi bao theo thoi
gian va cac diéu kién bao quan khac nhau.

Trong nghién ctru nay viéc st dung carbohydrate c6 kha
nang nhil hda cao nhu gum arabic va maltodextrin dugc
khing dinh 1a ¢6 hiéu qua trong viéc gii lai cac chét dé bay
hoi. Cac yéu t6 duoc s dung dé khao sat qua trinh sy
phun bao gdm: anh huong caa nong dé chét bao, anh huong
cua ti 18 va loai chat bao, anh hudng cia ndng do tinh dau.
Mot su thay thé vat liéu bao hoan toan bang maltodextrin,
dugc gioi thidu 1a mot loai vat liéu twong d6i ré tién véi cac
dic tinh t6t va kha nang luu giir cao cac hop chat bay hoi
dugc chimg minh 1a ¢6 hiéu qua. Két qua khao sat cho thay
& nong do chat bao 30% (w/w) va nong do tinh dau 1.5%
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Nhom nghién ciru Xin cam on sy hd tro kinh phi thuc hién
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The effect of some technological factors on the efficiency of microencapsulation of lemongrass
essential oil by the spray drying method

Nguyen Phu Thuong Nhan'?, Mai Huynh Cang?®, Vo Tan Thanh?, Tran Thi Yen Nhi?, Nguyen Duong VU2,
Le Thi Hong Nhan!, Nguyen Van Gia Phap*, Bach Long Giang®"

!Department of Chemical Engineering, HCMC University of Technology, VNU-HCM
2NTT Hi-Tech Institute, Nguyen Tat Thanh University

3Department of Chemical Engineering, Nong Lam University, Ho Chi Minh City
“Phuc Nguyen — TPD Co., Itd, Tien Giang Province, Vietnam

“blgiang@ntt.edu.vn

Abstract In this study, the microencapsulation of the lemongrass essential oil was successfully carried out by the spray
drying method. A number of technological factors were surveyed to assess the quality of powder products including: the
effect of the concentration of wall material, of the ratio and type of wall material, and that of the concentration of essential
oils. The properties of powder products were evaluated through microencapsulation yield (MEY), microencapsulation
efficiency (MEE) and surface oil (SO) content. Maltodextrin was chosen as the wall material because of its good properties
in water solubility and its ability to store active substances inside. The survey results have shown that at wall material
concentration of 30% (w/w) and the concentration of the essential oils of 1.5% (w/v), the microencapsulation yield was the
highest at 89.31%. The gas chromatography-mass spectrometry (GC-MS) indicated that the main components of lemongrass
oil; Citral (zZ-Citral and E-Citral) were retained with high concentration after the spray drying process. In addition, the result
of the SEM images displayed particles’ size of 1um. This proves that the lemongrass oil, which contains a large amount of
Citral, was well protected by spray drying method with micro size.

Keywords microencapsulation, lemongrass essential oil, microencapsulation yield (MEY), microencapsulation efficiency
(MEE), surface oil (SO), SEM
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