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TOMTAT:

Nghién cttu khdo sdt Anh hudng clia cdc phuong phdp sdy: siy khay, sdy chin khong va sy
tang s6i d&€n hat vi bao tinh dau chanh. Céc hat vi bao tinh dau chanh dugc hinh thanh khi tinh dau
chanh dugc vi boc bdi phuong phap Ion-gel hé Alginate-Calci va hé Alginate-Calci-Chitosan. K&t
qué phuong phap sy ting soi hat vi bao tinh dau chanh biing hé alginate-calci cho thdi gian siy
thdp nhat, hiéu sut vi boc sau say (EEAD - Encapsulation Efficiency After Drying) (75% - 85%)
t6t hon siy khay (61% - 65%) va sdy chan khong (70% - 75%). Con d6i véi hé Alginate-Calci-
Chitosan, phuong phdp siy khay va phuong phip tAng so6i déu cho hiéu suit vi boc sau sdy gan

tuong duong v6i nhau tir 76% dén 86%.

T khéa: siy, vi boc, hiéu suat vi boc sau say, hé Alginate-Calci, hé Alginate-Calci-Chitosan.

1. Dt vandé

Tinh diu chanh c6 nhiéu tic dung doi véi stic
khée con ngudi nhu 12 chit khdng oxy héa, khiang
khu#n, ting cudng chit d& khang. Tuy nhién, tinh
diu chanh ciing rit d& bi phan hily va thdi gian st
dung rat ngin, d€ cai thién diéu nay di c6 nhiéu
nghién ctu vi boc tinh ddu chanh dé sit dung dudc
lau dai. Mic du vay lai chura ¢6 nhiéu nghién cttu
say hat vi boc tinh ddu chanh kho, thuc t& hat vi boc
tinh dau kho c6 rat nhiéu ng dung trong thyc t€&, vi
thdi gian bdo quan tinh diu dudc 1au hon. Nghién
ctu st dung c4c phuong phip siy khic nhau nhu
say khay, sdy chan khong va sdy ting so6i dé khao
sat sy Anh hudng d&n hat vi boc tinh dau chanh hé
Alginate-Calci va hé Alginate-Calci-Chitosan.

2. Tong quan nghién cifu

Tinh diu chanh 13 huong liéu ty nhién dudc

chi€t xudt tir 14 chanh hoic vdé chanh. Tinh dau
chanh chita khodng 90% limonene, terpinene,
phellandrene va pinene; 4% - 6% aldehyde quy
tinh theo citral, ngoai ra con cé citronellal,
geranylacetat va sesquiterpene [1].

Vibao la qué trinh cdc hat hodc céc giot nhd cia
nguyén liéu rin hodc 16ng (16i) dugc bao boc bdi
mot 16p vat liéu polymer (vd) tao thanh cdc vién
nang (hat) c6 kich thuéc micromet dé€n milimet [2].

Phuong phap tao vat liéu vi bao Alginate-Calci
va hé Alginate-Calci:

- Déi véi hé Alginate-Calci: Pha dung dich
Sodium Alginate & ndng dd 1.5%(w/v) bing nudc
cit, sau d6 giit nguyén 24h d€ loai bd bot khi.
Luong tinh diu dudc tinh theo niing sudt tai thit
k& 22% va Tween 80 (1.67% tinh theo tinh diu)
dugc chudn bi trudc, ti€n hanh déng héa nhii
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tuong bing miy déng héa. Sau d6 hdn hgp trén
dugc nhd giot vao bé dung dung dich CaCl2 0.5%
(w/v). [6] (Hinh 1)

- D6i véi hé Alginate-Calci-Chitosan: Giong v6i
hé Alginate-Calci, tuy nhién thém budc cho cac hat
vi boc Alginate-calci thu dugc vao dung dich
chitosan 0,08 % w/v trong acid acetic 1 % va khufy
trong 1 gid [10].

S4y 1a qua trinh diing nhiét ning d€ 1am bay hoi
nudc (nudc tu do) ra khdi vat liéu. Nghién cdu st
dung 3 phuong phép siy, gdom: siy khay, sdy chan
khong va siy tang soi.

3. Phuong phap nghién ciu

3.1. Sdy khay hat vi bao tinh ddu chanh hé¢
Alginate-Calci va h¢ Alginate-Calci-Chitosan

Thi nghiém dya trén 3 vi tri clia khay siy tir xa
dén gin calorife: (Hinh 2, Bang 1)

Thay ddi vi tri s& din dén thay ddi nhiét dd va
toc do gio.

3.2. Sdy tdng soi hat vi bao tinh ddu chanh hé¢
Alginate-Calci va h¢ Alginate-Calci-Chitosan

Thi nghiém kh3o sit sdy tAng sdi hat vi bao véi
2 nhiét do say la 32°C va 42°C.

3.3. Sdy chén khong hat vi bao tinh ddu chanh
hé Alginate-Calci

Thi nghiém khdo sdt sdy chan khong védi 3 nhiét
do siy 60, 65 va 70°C, va ap sut chan khong 20,
30,40 cmHg.

Céc hat vi bao sau siy déu dugc khio sit thdi
gian bdo quan & diéu kién nhiét dd thudng 350C va
nhiét do 20°C.

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

- X4c dinh ham lugng tinh dau biing mdy quang
phd UV-Vis: Pugc tién hanh biing phudng phap mo
t4 bdi Parris va dong nghiép vdi su cdi tién nhd,
lugng tinh du vi boc duge x4c dinh biing cich chiét
tr 1g hat tudi bing cich hoa tan v6i 5ml Natri
Citrate (0,055M) va 5ml n-hexan. R6i lic rung miu
bing mdy vortex, ti€p dén ly tim & 6.000
vong/phit trong 10 phit, thu I6p hexan & trén do do
hap thu biing may do quang phd hap thu UV-Vis, st
dung phuong phip dung dudng chuin @€ xic dinh
lugng tinh dau c6 trong mau.

- Hiéu suat vi boc sau sdy (EEAD, %): 1a ty 1&
ning suit tai clia hat vi boc sau sa'y so vdi ning suat
tdi clia hat vi boc trudc khi say. Hiéu suit vi boc sau
sdy danh gia hiéu qué ctia qua trinh say kho.
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Hinh 1: Mé ta qua trinh tao hat vi bao (4)
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Hinh 2: Mé ta céc vi tri trén khay sdy
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Bdng 1. Théng s& ling v&i vi tri sdy khay

Vi trl Nhiét do Toc do gi6
1 38°C 2,2mls
2 42°C 2,5m/s
3 46°C 2,8m/s

EEAD (%) = (LC(%) ,/LC(%))*100 [11]

Véi: LC 12 ning sudt tai ca hat vi boc sau sy,
LCypq 12 niing suft tdi cha hat vi boc ban du tinh
theo d6 4m hat tudi.

4. K&t qua va thao luan

4.1. Say khay hat vi bao tinh ddu chanh hé
Alginate-Calciva h¢ Alginate-Calci (Hinh 3)

Theo két qua cho thiy hiéu suit vi boc sau sy &
vitri 2, 3 tuong ng nhiét d6 42°C, 46°C cao hon & vi
tri sdy 1, tuong Gng nhiét do 38°C ¢6 y nghia thong
ké. Piéu dé cho thay hat vi bao néu dudc siy kho
nhanh s& lam gidm sy that thoat tinh diu chanh. o)
42°C va 46°C, hat s& kho nhanh hon rat nhiéu so véi
sy & 38°C. (Hinh 3)

Theo Hinh 4 k&t qud cho thdy hiéu suit vi boc
sau sy hat vi bao hé Alginate-Calci-Chitosan c6
khdc biét & cédc vi tri sdy khdc nhau tuong dng véi
nhiét do siy khac nhau. Nhiét do siy cang cao,
hiéu suat vi boc cang cao va ngudc lai. Piéu d6 cho
thdy né€u hat vi bao dudc siy khd cang nhanh ham
lugng tinh dAu trong hat vi bao s& cang it that thoat.

DPong thdi két qua cho thdy hat vi bao hé
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Hinh 3: Bé thj hiéu suét vi boc sau s@y theo
vi tri sy mau khi sGy khay déi véi hé
Alginate-Calci
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Hinh 4: Bi€u dé hiéu sudt vi boc sau khi sGy
khay hat vi bao Alginate-Calci-Chitosan
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Alginate-Calci-Chitosan cho hiéu qud vi boc tot
hon hén so v6i hé Alginate-Calci tit 75% - 79% so
véi 52% - 68%. Piéu d6 chitng t6 hé Alginate-
Calci-Chitosan cho hiéu qué bdo vé tinh diu tot hon
nhiéu h¢ Alginate-Calci. Piéu nay do hé Alginate-
Calci-Chitosan c6 lién két chit ché hon, rat it c6
khoang trong dé tinh diu thodt ra ngoai.

V& phan bd kich thu6c hat khi sa'y khay, cdc hat
tir 250 um - 350 um chi€m ty 1& rdt cao (khodng
60%). Tuy nhién, phuong phép siy khay c6 han ch&
la cdc hat vi bao sau khi siy xong lai ¢6 kha ning
dinh vao nhau, n€u dung bién phép co hoc tich ra
dugc nhung c6 thé 1am that thodt tinh diu. (Hinh 5)

4.2. Sdy tdng soi hat vi bao tinh ddu chanh h¢
Alginate-Calci (Hinh 6)

Nhiét do sdy c6 4nh hudng dé€n hiéu suit vi boc
sau sdy cia hé Alginate-Calci. Nghiém thic nhiét
do sdy 42°C (86,36+2,45%) cho hat vi bao cd
EEAD t6t hon 32°C (77,54+1,66%). (Hinh 7)

Hinh 5: Phdn bé kich thic hat sGy khay
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Hinh 7: Biéu dé hiéu sudt vi boc sau sdy sdy
tang séi hé Alginate-Calci-Chitosan
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Nhiét do sdy c6 4nh hudng
dé&n hiéu suat vi boc sau sdy clia
hat vi bao hé Alginate-Calci-
Chitosan. Nghi¢m thic nhiét do
sily 42°C (79,400,73%) cho hat
vi bao c¢6 EEAD 5t hon 32°C
(76,91+0,11%).

K&t qud cho thdy doi véi
phuong phdp siy tang soi, hat vi
bao bdi hé Alginate-Calci cho
hiéu qué vi boc sau sdy 8t hon
so v6i hé Alginate-Calci-
Chitosan tir 77% - 86% so vGi
76% - 79%. Tuy nhién, k&t qué
nay khdng chénh léch qua nhiéu
va ngudc lai so véi két qud say
khay, do trong qu4 trinh sy, c4c
hat vi bao hé Alginate-Calci-
Chitosan c6 kich ¢§ va trong
lugng 16n hon hat vi bao hé
Alginate-Calci, nén dé va cham
vad v3 ra, khi€n tinh diu that
thodt. (Hinh 8)

V& phan bd kich thudc hat,
nhitng hat ¢6 kich thudc tir 400 -
450um chi€m da 8. Trén bdng
phin bd c6 xuit hién mot s6 hat
c6 kich thu6c rat 16n tir 70 um —
1.150 um, do trong qué trinh sdy
cac hat vi bao bi dinh lai véi
nhau.

4.3. Sdy chan khong hat vi
bao tinh dau chanh hé Alginate-
Calci (Hinh 9)

Ca 2 y€u t6 nhiét do va dp
suit déu anh hudng d€n EEAD
(P < 0,05) nhung 2 y&u t6 4nh
hudng riéng 1é khong tudng tac
v6i nhau. Cao nhit & nghiém
thic 65°C - 20cmHg va thip
nhidt & nghiém thic 70°C -
40cmHg. K&t quid cho thay,
nhiét do sdy thdp va 4p suat
chan khong thip s& lam gidm sy
that thodt tinh diu chanh. Diéu
nay hop 1y véi Iy thuyét, vi tinh
diu chanh rit d& bay hoi, néu
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Hinh 8: Phén bé kich thudc hat sdy tdng soi
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Hinh 9: Biéu dé thé hién hiéu séy vi bao sau sdy chdan khéng
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nhiét do sdy cang cao va 4p suit cao s& 1am nhanh
chéng thit thodt tinh diu chanh. (Hinh 10)

Céc hat c6 kich thudc & 400 um - 450um thu hoi
dugc nhiéu nhat.

5. K&t luan va kién nghi

Két lugn: Qué trinh siy dnh hudng dén chat
lugng hat vi bao tinh dau chanh: hinh dang hat,
niing suit tai hat khd. X4c dinh dugc quy trinh sa'y
tang sdi vdi cdc thong s6 k§ thuat siy nhiét 42°C
thu dugc hat vi boc tinh ddu chanh c6 hiéu suat vi
boc t6t nhat (85%) ddi v6i hé Alginate-Calci, sau
dé dén phuong phap sdy chan khong va cudi cling
12 phudng phdp siy khay. P& xui't sit dung phuong
phdp sy ting s6i d€ siy hat vi bao Alginate-
Calci, vi hiéu suat vi boc sau sdy (75% - 85%) tot

Loicam on:

hon siy khay (61% - 65%) va siy chin khong
(70% - 75%).

Con d6i v6i hé Alginate-Calci-Chitosan,
phuong phdp siy khay va phuong phdp tAng soi
déu cho hiéu suat vi boc sau siy gin tuong duong
v6i nhau tir 76% dén 86%. Do d6, doi véi hé
Alginate-Calci-Chitosan, c¢6 thé st dung cd 2
phuong phdp sdy ma khong lam dnh hudng dén
chat lugng hat vi bao sau sdy.

Kién nghi: Nghién citu thém phuong phép siy
chan khong d6i véi hé Alginate-Calci-Chitosan
va cdc khodng nhiét d6 thdp hon 600 trong
phuong phap sdy chan khong. Can tim cdch khic
phuc hién tugng cdc hat dinh nhau khi si'y bing
phuong phép sdy khay va sd'y chin khong ®

Nghién citu nay la mét phdn ciia dé tai khoa hoc va cong nghé cép co sé ma sé’ CS-CB21-HHTP-10,
duoc cdp kinh phi béi Truong Pai hoc Nong Lam TP. Ho Chi Minh.
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EFFECTS OF DRYING METHODS ON LEMON ESSENTIAL OIL
MICROENCAPSULATED BY ION - GEL ALGINATE-CALCI
AND ALGINATE-CALCI-CHITOSAN
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ABSTRACT:

The study investigates the effects of drying methods including tray drying, vacuum drying and
fluidized bed drying on lemon essential oil microencapsulated seeds. Microencapsulated particles
of lemon essential oil are formed when lemon essential oil is microencapsulated by the Alginate-
Calci system and Alginate-Calci-Chitosan system. The fluidized bed drying method of
microencapsulated lemon essential oil seeds by alginate-calcium system gives the lowest drying
time. This method’s encapsulation efficiency after drying (EEAD - Encapsulation Efficiency
After Drying) (75% - 85%) is better than that of the tray drying method (61% - 65%) and the
vacuum drying method (70% - 75%). As for the Alginate-Calci-Chitosan system, the tray drying
method and the fluidized bed method both show the same post-drying microencapsulation
efficiency from 76% to 86%.

Keywords: drying, microencapsulation, EEAD-Encapsulation Efficiency After Drying,
Alginate-Calci system, Alginate-Calci-Chitosan system.
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