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NGHIEN CUU BAO QUAN
HAT VI BAO TINH DAU CHANH
BANG HE ALGINATE-CALCI VA
ALGINATE-CALCI-CHITOSAN SAU KHI SAY
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TOM TAT:

Nghién cttu khdo sit 4nh hudng clia thdi gian bio quan & diéu kién moi trudng khic nhau doi
Vv6i c4c hat vi bao tinh ddu chanh hé Alginate-Calci va Alginate-Calci-Chitosan dudc siy bing cic
phuong phdp khac nhau. Diéu kién bio quén hat vi bao sau siy & 2 mdi trudng: nhiét do 35°C va &
20°C. K&t qua cho thdy, diéu kién bio quan & nhiét do thudng 35°C va nhiét do 20°C déu cho thay
su that thodt tinh dau chanh trong hat vi boc hé Alginate-Calci va hé Alginate-Calci-Chitosan, tuy
nhién mitc do thit thoat déu khdng qui 50% sau 28 ngay bdo quin va c6 su tudng thich ctia sy that
thodt tinh dau chanh & ca 2 nhiét do nay. Pong thdi hat vi bao bing phudng phép ion-gel hé
Alginate-Calci-Chitosan cho hiéu qud vi boc t6t hon trong bdo quan vi mifc do that thodt tinh dau it
hon hé Alginate-Calci ddi v6i ca hat sd'y bing phuong phap say khay va sy tAng soi.

T khéa: bdo quan, vi boc, LC - Loading Capacity: ning sudt tai, hé Alginate-Calci, hé

Alginate-Calci-Chitosan.

1. Dat van dé

Hién nay chua c6 san phim vi boc tinh diu
chanh tiéu thu trén thi trudng trong va ngoai nudc
do gi4 thanh khd cao. Tinh dau chanh thudng chi sir
dung & dang tinh dau nén thdi gian bdo qua va hiéu
qué st dung khong dugc l1au. Tuy nhién, tinh dau
chanh ciing rdt d& bi phan hiiy va thdi gian st dung
rit ngin, d€ cai thién diéu nay da c6 nhiéu nghién
cttu vi boc tinh diu chanh d€ st dung dugc lau dai.
Hién nay, cdc nghién cttu vé vi tinh diu chit bing
alginate vin con han ché& va chua diing céc phugng
phép siy khdc nhau dé khdo st gid hiéu qua giir
tinh diu trong hé ion-gel nhat 1a hé alginate-calci-
chitosan d€ vi boc tinh dau. Mic du vay lai chua c6

nhiéu nghién cttu bdo quin hat vi boc tinh diu
chanh kho, thuc t€ hat vi boc tinh diu khd c6 rat
nhiéu tng dung trong thuc t&€ vi thdi gian bdo quin
tinh ddu dugc 1au hon. Nghién citu nay st dung cdc
hat vi boc da dudc sdy bing cdc phuong phap khac
nhau d€ danh gid kha ning bdo quan cda tinh dau
clia ching. Piéu kién danh gid 12 khdo sat kha ning
Iutu trit tinh dau cda hat vi boc trong diéu kién moi
trudng binh thudng 35°C va diéu kién khi hau mat
mé 20°C.

2. Téng quan nghién cifu

Vi boc (microencapsulation) 1a mdt qué trinh
boc (bao) mdt chit trong mot chat khiac dé tao ra
céc hat, phan ti c6 dudng kinh vai nanometer (nm)
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dén vai millimeter (mm). Muc dich 1 bdo vé hoat
chat khoi su tic dong clia mdi trudng bén ngoai nhu
4nh siang, 4m do, nhiét do, oxygen va cdc hda chat
khéc, tir d6 tang thoi han st dung trong bdo quén,
giam huhdng san phim trong ché& bién. Ngoai ra, vi
boc con gitip ki€m soat sy phong thich hoat chit
theo y mudn.

C6 nhiéu phuong phap vi boc di dugc ting dung.
Cong trinh nghién cttu cia Don Home (2013) vé vi
boc beta- carotene bing két tu phic chitosan-
alginate ¢6 hiéu suat vi boc 54.7%, bing phudng
phdp sdy phun c6 hiéu suat 39.5%. Cac nghién ctu
trong nuéc vé vi boc diu gic c6: Nhém tic gid
ThS.Trin Hai Ping (2013) ctia Pai hoc Nha Trang
ding phuong phap siy phun cho hiéu qué vi boc
caroten la 80%. Nhom tdc gid Truong Vinh va Lé
bic An (2012) cta Trudng Pai hoc Nong Lam TP.
Hd Chi Minh nghién cttu vi boc tinh dau ngd cho
hiéu qua vi boc 72%, hié¢u suit thu hdi bot 49%.
Nhém tic gid Tran Vinh Phuong va Nguyén Thi
Suong, khéa luan tot nghiép (2012) cho k&t qua vi
boc tinh diu s4 cho hiéu qua 87.6%, hiéu suit thu
hdi bdt 58%.

Nghién cttu ctia Drusch (2007) vé vi boc pectin
ky nuéc @ng dung cho thyc phdm bing phuong
phép sy phun hay ctia Tan (2009) cho vi boc dau
biing alginate chi dat dugc k&t qué hiéu suat vi boc
12 50%. Peniche (2004) dé xuit khd ning ting cao
ham lugng ddu vi boc bing cich bd sung chitosan
cho qué trinh, k&t qui dat dugc 1a 65-70%. Cong
trinh vi boc Eugenol bing gelatin-alginate thuc
hién béi Ujwala (2011) tap trung dénh gi ciu tric
va hiéu suit vi boc hoat chat.

Hat vi bao néu khong dudc bao quan ding cach
s& dAn dén dé bi that thodt cac hoat chat vi boc (nhat
Ia tinh dau), do dé d€ bio quan dugc tdt hat vi bao,
ta cAn phai c6 phuong phap bio quan thich hgp.

Tinh dau chanh c6 thanh phan héa hoc chi yé&u
1a hgp chat limone (LTT Xuan, 2015), dugc si
dung 1am huong liéu trong thuc pham, dugc phadm
va my phdm dudi dang vi boc (Martins & ctv.,
2014). Tinh diu chanh dugc vi boc bing nhiéu
phuong phdp nhu tring hgp (polymerization) st
dung urea-formaldehyde (Park & ctv., 2001), két tu
phtic (complex coacervation) st dung hai polyemer
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la whey protein va gum Arabic (weinbreck & ctv.,
2004) va bing siy phun v6i kha ning tai tinh diu 12
10% (Kausadikar & ctv., 2014). Gin day méi c6
nghién cifu vi boc tinh diau chanh biing phucng
phédp ion-gel hé Alginate-Ca (Vinh Truong, & ctv.,
2020), dung phudng phap nhé giot kim tiém tao hat
Alginate-Ca, khodng nong do alginate khio sat1a 1
- 4%. Tuy nhién, hién nay, chua c6 cac nghién cttu
ddnh gia Anh huéng clia cdc phuong phap siy hat vi
bao tinh dau chanh biing phuong phip ion-gel hé
Alginate-Ca va nghién cttu ddnh gia khad ning bao
quén tinh dau cda hat vi bao.

Vi vy, nghién cttu nay nhim muc dich ddnh gia
dugc kha ning luu giit tinh dAu sau thdi gian dai bdo
quan cta hat vi boc hé Alginate-Calci va hé
Alginate-Calci-Chitosan.

3. Phuong phap nghién ciu

Nghién ctru thdi gian bdo quan cta hat vi bao hé
Alginate-Calci va hé Alginate-Calci-Chitosan sau
khi siy biing phuong phap siy khay: Piéu kién bdo
quan khao sat l1a nhiét do khao sat 1a 35°C va 200C,
thoi gian khao sat 28 ngay. Khdo st v6i ca 2 hé
Alginate-Calci va hé Alginate-Calci-Chitosan.

Nghién ctru thoi gian bdo quin cla hat vi bao hé
Alginate-Calci va hé Alginate-Calci-Chitosan sau
khi siy bing phuong phép siy tang soi: Piéu kién
bado quan khao st 1a nhiét d6 khao sat 35°C va
20°C, thdi gian khdo sat 1a 28 ngay. Khao sat véi ca
2 hé Alginate-Calci va hé Alginate-Calci-Chitosan.

Nghién ctru thoi gian bdo quin cla hat vi bao hé
Alginate-Calci sau khi sy biing phuong phap siy
chian khong: Diéu kién bdo quin khio sit 12 nhiét
d6 khéo sat 35°C va 20°C, thdi gian khao sat 1a 28
ngay. Khdo sit vGi ca 2 hé Alginate-Calci va hé
Alginate-Calci-Chitosan.

* Xdc dinh cdc chi tiéu hat vi bao sau sdy:

- X4c dinh ham lugng tinh diu bing mdy quang
phd UV-Vis: Pugc tién hanh biing phuong phap mo
td bdi Parris va ddng nghiép vdi sy cai ti€n nhd,
lugng tinh dau vi boc dudc x4c dinh biing cdch chiét
tr 1g hat tudi bdng cach hoa tan vdi 5ml Natri
Citrate (0,055M) va 5ml n-hexan. Roi lic rung miu
bing mdy vortex, ti€p dén ly tim & 6000 vong/phiit
trong 10 phit, thu 16p hexan & trén do do hap thu
bing mdy do quang phd hap thu UV-Vis, st dung



HOA HOC - CONG NGHE THUC PHAM

phuong phap dung dudng chuin d€ xic dinh lugng
tinh ddu c6 trong mau.

- Ning sudt tdi thuc t€ (LC - Loading Capacity,
%): khoi lugng tinh diu c6 trong 1 gam hat vi boc,
thé hién mic do tai nap tinh dau cta hat vi boc.

LC (%) = (Khoi lugng tinh ddu

vi boc/khoi lugng hat)*100 [4]

Véi: Khéi luong tinh ddu vi boc bao gdm khai
lugng tinh ddu trén bé mit va cid bén trong hat
vi boc.

Khéi lugng tinh diu tdng st dung 1a khoi lugng
tinh dau ban diu cho vao dé€ dong héa tao hé nhii
tuong, dudc tinh theo cdng thiic ning suat tai thiét
k&. Khoi luong tinh dau trong hat 13 khdi lugng
dugc boc bén trong 16p vo hat vi boc.

Hinh 1: Biéu dé thé hién su thay ddi ndng
sudt tai mau khi bdo quadn sau khi sy &

cdc nhiét dé sGy khay khéc nhau déi véi
hé Alginate-Calci
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4. K&t qua va thio luin

4.1. Két qua bao qudin ciia hat vi bao hé¢
Alginate-Calci va hé Alginate-Calci-Chitosan sau
khi sdy bang phuong phdp sdy khay (Hinh 1)

Theo két qua trong thdi gian bdo quin, ning
suat tdi déu gidm theo thdi gian bio qudn, giai doan
gidm nhanh nhat 1a tr 7 - 14 ngay, giai doan tr 14 -
28 ngay thi it gidm hon nhiéu (dd thi 1a doan di
ngang). K&t qud cho thdy trong phuong phap siy
khay ning suit tdi gidm xudng con 13,46+0,13 sau
thdi gian bdo quan 28 ngay ké c4 & nhiét d6 phong
35°C va nhiét do 20°C. Tudng Gng gidm chi con
56% sau 28 ngay bao quan. (Hinh 2)

Theo k€t qua trong thdi gian bdo qudn, ning
sudt tdi déu gidm theo thdi gian bdo quin, tuy

Hinh 2: Biéu dé thé hién su thay déi ndng
sudt tdi méu khi bdo quédn sau khi sdy &
cdc nhiét dé sdy khay khéc nhau déi véi
hé Alginate-Calci-Chitosan
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nhién kh3 niing bdo quan tinh ddu vin con ddng
ké vi do thi di ngang va it doc. K&t qua d6i vé6i hat
vi bao hé Alginate-Calci-Chitosan, ning suit tdi
giam con 61% sau 28 ngay bdo quin véi cd §
nhiét do thudng 35°C va nhiét do 20°C.

4.2. Két qud bdo qudn cua hat vi bao hé
Alginate-Calci va hé Alginate-Calci-Chitosan sau
khi sdy bang phuong phdp sdy tang séi (Hinh 3)

Theo k&t qui cho thdy lugng tinh diu gidm
theo thoi gian bdo quédn, nhdt 1a trong 14 ngay
dau tién, sau d6 ham lugng tinh dau it gidm hon.
Ning suit tdi gidm chi con 51% sau 28 ngay bdo
quan. (Hinh 4)

Theo k&t qui cho thdy lugng tinh dau gidm
theo thdi gian bdo qudn, tuy nhién d6 gidm ning
suat tai theo thdi gian bdo quan khong nhiéu, do
thi khong gidm nhiéu. Ning sudt tdi gidm con
56% sau 28 ngay bdo quan.

Hinh 3: Biéu dé thé hién su thay déi ndng sudit
1di sau thdi gian bdo qudn khi sdy tang séi hé
Alginate-Calci

4.3. Két qud bdo qudn cua hat vi bao hé
Alginate-Calci va hé Alginate-Calci-Chitosan
sau khi sdy bang phuong phdp sdy chin khong
(Hinh 5)

Nhiét d6 sa'y 4nh hudng d€n ning suat tdi con
lai sau 28 ngay bdo quan. Sau thdi gian bdo quén,
ham lugng tinh diu ciing da thdt thodt 1 cdch
ddng k€. Ning suit tdi con lai 12 53% sau 28
ngay bdo quan.

5. K&t luan va ki€n nghi

5.1. Két lugn

Hé Alginate-Calci-Chitosan cho ning suat tai
con lai sau thdi gian bdo quin t6t hon hé
Alginate-Calci, ching t6 hé Alginate-Calci-
Chitosan cho hiéu qua vi boc t&6t hon vé mit luu
trit tinh dau. Piéu nay ding cho cd hat vi boc
dugc sdy bing cd phuong phdp sdy khay va siy
chan khong. Nghién cttu ciing chi ra ring, giita

Hinh 4: Biéu dé thé hién su thay déi ndng
sudt tdi sau thdi gian bdo qudn khi sGy tdng
s6i cia hé Alginate-Calci-Chitosan
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Hinh 5: Biéu dé thé hién su thay déi ndng sudt tdi khi bdo qudn sau sy chdn khéng véi nhiét
dé va ap sudt chén khéng ticng ing déi véi hé Alginate-Calci
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khodng nhiét do 20°C va 35°C, khd ning that
thodt tinh diu tuong ng v4i nhau. Piéu d6 chi ra
ring, hat vi boc ¢6 thé luu trit tinh dau thdi gian
dai (trén 28 ngay) trong di€u kién binh thudng
ma van giit dugc lugng tinh dau trén 50% so vdi
hat sau khi sdy.

5.2. Kién nghi

Can nghién cttu thém cdc moi trudng bio quan
m&i nhu bdo quan lanh hoic dong lanh; Pong thai
nghién ctu thém phuong phap sdy ting soi hat vi
bao hé Alginate-Calci-Chitosan va khdo sit diéu
kién bdo quin doi v6i hat ndy sau khi siy B
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Loi cam on: Nghién citu nay la mét phdn ciia dé tai khoa hoc va cong nghé cap co sé ma so CS-CB21-
HHTP-10, duoc cép kinh phi béi Truong Pai hoc Nong Lam TP. Ho Chi Minh.
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Truvng Pai hoc Nong LAm TP. H6 Chi Minh

A STUDY ON PRESERVING LEMON ESSENTIAL OIL
MICROENCAPSULATED BY ION- GEL ALGINATE-CALCI
AND ALGINATE-CALCI-CHITOSAN AFTER DRYING
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® NGUYEN THANH PHUONG!
® NGUYEN BAO VIET'
'Department of Chemical Engineering, Nong Lam University, Ho Chi Minh City

ABSTRACT:

This study investigates the impact of storage time at different environmental conditions on the
Alginate-Calci and Alginate-Calci-Chitosan system of lemon essential oil microencapsulated
particles dried by different methods. Storage conditions for microencapsulated seeds after drying at
the temperature of 350C and at 200C. The results indicate that the storage conditions at normal
temperature of 350C and temperature of 200C both experience the loss of lemon essential oil in
Alginate-Calci and Alginate-Calci-Chitosan systems. However, the loss levels are less than 50%
after 28 days of storage, and there is compatibility of lemon essential oil loss at both these
temperatures. Microencapsulated particles by ion-gel method of Alginate-Calci-Chitosan system
also give better microencapsulation efficiency in storage because the loss of essential oil is less
than that of Alginate-Calci system for both dried seeds by the tray drying method. and fluidized bed
drying.
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