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ABSTRACT

The extrusion-dripping method to produce alginate-calcium beads
for microencapsulation of lime oil (Citrus aurantifolia) was carried
out in this study. The experimental range of alginate concentration
was from 1 to 4%. Above 1% alginate concentration, viscosity was
pseudoplastic behavior. The size (1.52 - 1.57 mm) and sphericity
(above 95%) of the beads were maximum at alginate concentration
of 2 - 3%. The extrusion-dripping method was not applicable when
alginate concentration was over 3.5% due to the high viscosity
resulting in low sphericity. The two types of alginates with a protein
content of 9% (algl) and 2% (alg2) had the same microencapsulation
yield of 73 - 74%. However, the solid recovery of alg2 (98.99%) was
much higher than that of algl (52.71%). This is because alg2 has a
higher purity and if it is used in production, it is easier to control
the content of active ingredients and reduce the amount of organic
waste that is harmful to the environment compared to algl.
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TOM TAT

Vi boc tinh dau chanh bing phuong phap nhé giot kim tiém tao hat
Alginate-Ca da dugc thyc hién trong nghién cttu nay. Khoang nong
do alginate khao sat 13 1 - 4%. O ndng do alginate trén 1%, dich ¢6
d6 nhét dang pseudoplastic. Kich thuée (1,52 - 1,57 mm) va do cau
hat (trén 95%) dat cuc dai 6 néng do alginate 2 - 3%. Phuong phap
nhé giot kim tiém khong phit hgp khi nong do alginate trén 3,5%
do d6 nhét dich qua cao dan dén do cau thap. Hai loai alginate ciia
Trung Qubc c6 ham lugng dam 9% (algl) va 2% (alg2) c6 cung
hiéu suat vi boc 73 - 74%. Tuy nhién, hiéu suit thu hdi chat rin
alg2 dat 98,99% cao hon nhidu so véi algl chi 52,17%. Diéu nay do
alg2 c6 do tinh khiét cao hon v néu chon st dung trong thuc té
sdn xudt thi d& kiém soat ham lugng va gidm lugng chét thai hiu
co gay hai moi trudng so vdi algl.

Vi boc
*Tac gia lién hé

Truong Vinh
Email: tv@hcmuaf.edu.vn

1. bat Van bé

Vi boc (microencapsulation) 13 mot qué trinh
boc (bao) mot chat trong mot chat khac dé tao
ra cac hat, phan tit ¢6 dudng kinh vai nanometer
(nm) dén vai millimeter (mm). Vi boc nham béo
ve cac vat lieu (hoat chat, xic tac) khoi sy tac
dong ctia moi truong twr d6 tang thoi han sit dung
trong bdo quan, gidm hu héng sin pham trong
ché bién. Ngoai ra vi boc con gitp kiém soét téc
do6 phéng thich hoat chit theo mong mudn. Cong
nghé vi boc dugce ap dung rong rai trong cac linh
vic duge pham, my pham, thie pham, thude bao
vé thye vat, phan bén. Cac chat xic tac nhu en-
zyme, vi khuan, nam, xtc tac héa hoc (sinh hoc)
khi duge vi boc c¢é thé tai st dung nhiéu lan.
Cac hoat chat nhu chit chdéng oxy hoéa, huong
lieu, dau thue vat, vitamin, amino acid, chat mau,
thuéc nhuoém, dé bi hu héng do sy tic dong cia
moi trudng bén ngoai nhut 4nh sang, 4&m do, nhiét

do, oxygen, hosic do phan tng véi cac hoa chit
khac, sé duge tranh khoi khi cac vat ligu dé duge
ché tao dudi dang vi nang.

Céc tinh dau da dugc chiing minh 1 ¢6 tinh
diét khudn va c6 thé dng dung trong thudc bao
vé thyc vat (Anitha & ctv., 2011), my pham
(Martins & ctv., 2014). Soliman & ctv. (2013)
da nghien citu vi boc tinh dau qué (Cinnamon),
dinh huong (Clove) & hiing tay (Thyme) véi higu
sudt vi boc 90 - 94% va kha ning tai 22 - 24%
bang phuong phéap ion-gel hé Alginate-Ca diing
voi phun khuéch tan dé tao giot.

Tinh dau chanh dugc st dung lam huong lieu
trong thuc pham, duge pham va my pham dudi
dang vi boc (Martins & ctv., 2014). Tinh dau
chanh dugc vi boc bing nhiéu phuong phap
nhu trung hgp (polymerization) st dung urea-
formaldehyde (Park & ctv., 2001), két tu phiic
(complex coacervation) st dung hai polymer 1a
whey protein v gum arabic (Weinbreck & ctv.,
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2004) va bing siy phun v6i kha niing tai tinh dau
1a 10% (Kausadikar & ctv., 2015) nhung chua c¢6
nghién ciu vi boc tinh dau chanh bang phuong
phép ion-gel. Phuong phap ion-gel hé Alginate-
Ca c6 co ché 1a tao lien két gitta ion am cla algi-
nate véi ion duong ctia calcium dé vi boc hoat
chit da khuéch tan trong alginate, dugc chon
trong nghién cttu nay.

Nguyén 1y tao hat kiéu nhé giot (extrusion-
dripping methods) c6 thé dugce thuc hien bing tao
giot don gidn dung voi tiéem, bang tinh dién (elec-
trostatic) hodc rung dong tia (vibrational jet-
breakup). Phuong phép nhé giot don gidn ting
giot duge day ra khéi voi tiem va roi vio bé tao
gel dugc tng dung trong nghién cttu nay nhim
khdo sat anh hudng ciia chat lugng vi ndng do
alginate lén dic tinh hat vi boc tinh dau chanh.
Alginate 1a mot ho polysaccharide ion am mach
thing, 14 copolymer ciia a-L-guluronic acid (G)
va, B-D-mannuronic acid (M) va ciu tric héa hoc
khong c¢6 nguyen t6 N (Wandrey & ctv., 2010).
Néu trong thanh phan nguyén ligu alginate c6 N
chitng t6 c6 cac tap chat va sé anh huéng dén
qué trinh vi boc vi protein khong tham gia vao
lien két ion va sé tan viho trong nudc nén cé thé
can trd qua trinh vi boc va tao thanh ngudn thai.
Viéc khdo sat anh hudng ciia chat lugng alginate
dat ra do trén thi truong Viet Nam c6 nhidu loai
alginate ctia Trung Quéc c6 do tinh khiét khéc
nhau.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat liéu

Tinh dau chanh c6 ngudn gbc chiét xuit tu
nhién tit v6 chanh tuoi (chanh san, citrus au-
rantifolia) va cung cap bdi cong ty Tinh dau
Thién nhién, Viét nam, & dia chi 51/4 Pha
My, Quan Binh Thanh, TP.HCM. Sodium Algi-
nate ctia Trung Qubc gom 2 loai Algl (Fooding
Group Limited, mau vang nau, am 9,9%, protein
8%, do nhét thap) va Alg2 (Yantai Zhouji Ma-
rine Biotechnology Co., Ltd., ¢c6 mau tring, am
9%, protein 2,4%, do nhdt cao). Sodium citrate,
CaCl2 va hexan ciia Trung Qudc.

2.2. Phuong phéap tién hanh

2.2.1. Tao hat vi boc

Dung ky thuat dun nhii tuong theo phuong
phap Chan & ctv. (2011) véi vai céi bién. Pha

Bong cof servo

Xylanh &
Kim tiém

Dich CaCl2

Hinh 1. Thiét bi nhé giot kim tiem diéu khién
bing dong co servo tit ché.

100 mL Alginate trong nudc cat c6 noéng do cho
truéc da hoa tan Tween 80 theo 1% tinh dau.
Cho tinh dau tit tit vio binh alginate c6 khudy tit
300 v/p. Lugng tinh dau cho vao dugc ¢ dinh &
nang suat tai ly thuyét (LC), = tinh dau /(tinh
dau + Alginate + CaCly + Tween) 1a 22%. He
nhii tuong duge dong héa 13500 v/p bing may
khudy tit co hoc (Phillips HR1607) 3 phiit.

Bom nhil tuong Alginate-tinh dau vao binh 250
mL chita CaCly 0,5% (15 mM) bang kim tiém c6
kich thuée 0,26/0,51 mm (ID/OD) véi luu lugng
diéu khién bing dong co servo sao cho dau kim
tao ra ting giot (thiét bi tu ché - Hinh 1). Khoang
cach dau kim tiéem dén bé mat bé CaCly 1a 7cm,
khuéy tit dich CaCly lién tuc, thoi gian phan ting
25 phiit. Cho hat ra vgt dé trén gidy tham 10
phut dé x4c dinh kich thuéc, hieu sudt vi boc,
hiéu qua vi boc, nang suat tai thyc té (LC), higu
suat thu hoi chat ran.

2.2.2. Do do nhét dich

Dich Alginate pha theo cic ndng d6 trudc khi
dong héa duge do do nhét ¢ 25°C bing méy do
Brookfield, & nong do 1 - 2,5% dung spindle RV3
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v & nong do 3 - 4% dung spindle RV5. Chi s
do dac m va chi sé datc tinh dong chay n tinh
theo phuong trinh sau, v6i N 13 sb vong quay clia
spindle, va pA 13 do nhét biéu kién.

log(11A) = nlog (D + log(m)

+(n — 1)log(47N)

(1)

2.2.3. Do siic cang bé mit dich

Dich Alginate pha theo cac nong doé trong ba
truong hgp Alginate + nude, Alginate + nude +
Tween 80, Alginate + nuéc + Tween 80 + tinh
dau chanh (tai 22%) dugce do stc cang bé mit
bang phuong phap éng mao dan dung kim tiém
¢6 kich thudce 0,26/0,51 mm (ID/OD) va can giot
bing can 4 chit s6.

2.2.4. Do kich thudc hat

Hat vi boc duge do kich thude bang kinh hién
vi Leica DM2500P. Dudng kinh tuong duong ting
hat di, duong kinh trung binh Sauter ds o tir 30
hat va do cau ¢ tinh theo cic cong thic sau
(Mohsenin, 1970), v6i a la chiéu 16n nhat, b 1a
chiéu bé nhat clia mot hat. Vi hat tao ti giot c6
dang giot nu6c khi roi xuéng nén a chiéu theo
phuong thing ding clia giot va hai chiéu kia gid

thiét bang b: ‘
d; = Vab?

¢ = X¢i/n

Cdi+di e+
3+ d3+ ...+ d2

3,2

Ngoai ra con tinh doé cau theo Chan & ctv.
(2009) nhu sau:

¢pi=1—(a—b)/(a+Db) (6)

2.2.5. Phan tich tinh diu chanh bing quang phd

Pha tinh dau chanh trong hexan theo céc nong
do khac nhau. Dé tim budc séng cho do hap thu
cic dai, mau pha 0,1 g tinh dau/10 mL hexan
dude quét & cac bude ti 290 dén 315 nm. Thiét
bi stt dung 1a may quang phd Hewlett Packard
UV-Vis. Sau d6 dyng duong chuan hip thu tinh
dau chanh & buée séng hap thu cyc dai.

2.2.6. Xac dinh hiéu suét vi boc (MEY)

Can m; gram hat tuci (khoang 1 g), cho vao
dich citrate 0,055 M, votex dén tan, cho 10 mL
hexan vao va votex trong 3 phut. Ly tam 6000
v/p trong 10 phit tach 16p, 14y hexan & trén do
quang phd, tinh duge lugng tinh dau vi boc mo.
Higu suét vi boc tinh theo cong thic sau, véi
ms la lugng tinh dau ban dau trong nhii tuong
Alginate-CaCls.

MEY(%) = mo/m2 x 100 (7)

2.2.7. Hiéu qua vi boc (MEE)

Can m; gram hat tuci (khodng 1 g), chao trong
hexan 30 giay dé loai tinh dau bé mat, cho vio
dich citrate, votex. Cac budc con lai nhw muc hiéu
suat vi boc, xac dinh dudc khéi lugng tinh dau
trong hat my

MEY (%) = m¢/my x 100 (8)

2.2.8. Hiéu suét thu hdi chat rin (YE)

KL hat thu dugc

YE(%) = <
(%) KL nguyén liéu ban dau

x 100

(9)

KL: Khéi Iugng
2.2.9. Ning suét tai thuc té (LC)

Hat tuoi (10) va hat kho (11), mq la khéi lugng
hat kho.

LCw = mo/m1 (10)

LCd = mo/mld (11)

2.3. Cac thi nghiém

Céc thi nghiem bao gom khao sit anh huéng
clia nong do Alginate dén do nhét dich, kich
thude va do cau hat vi boc (diing alg2); so sanh
hai nguyén lieu Algl va Alg2 lén chéat lugng hat
vi boc (bao géom higu suét, hiéu qui, ning suat
tai va hiéu suat thu hoi chat ran).

3. Két Qua va Thao Luan
3.1. Chon buéc séng va dung dudng chuin

Do hap thu tinh dau chanh trong hexan & cac
budc séng khac nhau cho trén Hinh 2. D6 héap
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Hinh 2. D6 hip thu ctia tinh diu chanh trong hexan, dat cuc dai & budc séng 295 nm.

1.2
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Hinh 3. Dudng chuan do hdp thu tinh dau chanh & budc séng 295 nm.
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Bang 1. So sanh do nhé6t dich alginate

Nong do Alginate,  T6c do cit, . 1) Do nhdt, Nghién ctu
%o w/v 1/s Bratislaval! mPas Brussels(!) nay(?
1 10 140 155 215
2 1 1232 1334 1983
4 10 10560 12587 16355
(1): Theo Priifie & ctv. (2008), nhiet do 30°C; (2): Nhist do 25°C.
30000 ¥
25000
© 20000
= »
£ 15000
E . X
o
= 10000
* pod
5000 e
D 1 ¥ ﬁ 3 1 ] 1 1 1
0 0.5 1 15 2 2.5 3 3.5 4 4.5
Néng d6 Alginate, %
*+m Tai shear 3s5-1  »Taishear 5 s-1

Hinh 4. Anh hudng ciia ndng do Alginate dén do nhét dich, v6i m 14 chi s6 do dac (mPas™).

thu cue dai tai 295 nm duge chon dé phan tich
tinh dau trong cic méiu hat vi boc.

Duong chuan hép thu tinh dau chanh & budc
song 295 nm cho trén Hinh 3.

3.2. Anh hudng ctia ndng do Alginate dén do
nhét dich, kich thudc va do cau hat vi boc

3.2.1. D6 nhét dich alginate

Do nhét cac dich alginate (dung alg2) c6 dac
tinh tang theo toc do cat (Hinh 4) véi n ti 0,7
- 0,85 (Hinh 5) nén dich alginate thudc loai chat
16ng phi-Newton dang pseudoplastic, ttic dé nhét

giam khi tang toc do cit. Két qua nay gidng nhu
nhan xét clia céc tac gid khac (Priile & ctv., 2008,
Wandrey & ctv., 2010). Do nhét tang rat nhanh
khi ting ndng do alginate. O 1% do nhét 1a 242
mPas va 263 mPas & téc do cit 5/s va 3/s, chi
s6 do dac m 13 315.6 mPasn. Cac gia tri do nhét
nay tang len gap 3 lan, 20 1an va 90 1an khi ting
nong do len 1,5%, 2,5%, va 4% theo thi tu.
Bang 1 cho két qua so sanh gid tri do nhét
trong nghién ctu nay véi cac phong thi nghiém
trén thé gi6i cho thay kha tuwong duong. Do nhét
trong nghién citu nay cao hon mot it do nhiét do
do & 25°C thap hon so véi Bratislava & Brussels
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Hinh 5. Anh huéng clia ndng do Alginate dén dic tinh dong chay n.

(do 6 30°C) 1a hop 1y vi do nhét giam khi tang
nhiét do.

3.2.2. Kich thudc, d6 cau hat

Diac tinh hinh hoc hat alginate-Ca vi boc tinh
dau chanh cho trén Bang 2 va Hinh 6. Khi tang
nong do tit 1% len 2,5% thi duong kinh hat tang
lén tir 1,28 mm dén 1,57 mm, dong thai giot c¢6
khéi lugng 16n hon. Tuy nhién, khi ting lén trén
2,5% thi kich thuée hat nhé lai va thip nhat 1,27
mm & 3,5% c6 thé do do nhét ting rat 1én can
bang lai trong lugng hat nén hat c6 xu huéng
dai ra truée khi roi. O ndng do 4% hat c6 mot
cai cudng dai truéc khi diat va roi xudng. Trong
nghién ctu nay dung kim cé dudng kinh ngoai
0,51 mm cho kich thuéc hat vi boc 1,3 - 1,6 mm
nho6 hon cua téc gia Chan & ctv. (2009) do 1a 2
mm dung kim 0,4 mm. Kich thuéc hat cang nhé
thi cang dé& ap dung trong phan phdi hoat chit

4
(Paulo & ctv., 2017).

Do cau tang dan tit nong do 1% va dat t6t nhat
0,985 & nong do 3% phit hgp cho phuong phap nhé
giot kim tiem (Bang 2). O ndng do 2% dén 3% c6
dd cau 16n hon 0,95 nén hat duge xem 13 hinh cau
(Chan & ctv., 2009). Do cau gidm nhanh & 3,5%
va chi con 0,7 & nong do 4%, khong phit hop cho
phuong phap nho giot kim tiém. Lic nay phuong
phap tao hat kiéu dong tia c6 dia cat (Jetcutter)
sé phu hgp (PriiBe & ctv., 2002, 2008). Do cau
tinh theo Chan & ctv. (2009) tang lén so véi cong
thiic ctia Mohsenin (1970) tit 0,4 - 5%. D6 cau cao
chénh léch it va do cau thap chénh léch nhicdu giita
2 cong thite. Gia tri do cau cang cao thi sy kidm
soat téc do phong thich cang chinh xac, dé tng
dung trong thirc té (Chan & ctv., 2009).
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Hinh 6. Anh hudng ciia ndng do alginate lén dudng kinh v do cau hat.

3.2.3. Stic cing bé mit giot

Stic cang bé mat v (mN/m) ctia dich alginate
dugc tinh theo cong thic sau (Lewis, 2006), trong
dé m 1a khdi lugng giot (kg/m3) va r 1a ban kinh
ngoai 6ng mao dan, F = 0,61 1a hé s6 hiéu chinh
tim dudc trong nghién cttu nay, két qua cho trén
Béang 3.

~v = Fmg/nr (12)

Stic cang bé mat ting dan va dat cyc dai &
nong do alginate 2% sau do6 gidm dan dén thap
nhét & ndéng do 4%. Stc cing bé mit gidm dan
theo thit tu dich alginate, dich alginate + Tween,
nhil tuong alginate + Tween + tinh dau. Gia tri
siic cing bé mit cia dich alginate c6 1% Tween
80 kha gan két qua do ctia Chan & ctv. (2009).
Tuy nhién, Chan & ctv. (2009) cho théy siic cang
bé mit gidm dan khi ting nong do dich tix 0,5 —
4%, khong gidng v6i két qua clia nghién citu nay
13 stic cang bé miit dat cyc dai & nong do alginate
2% do khdi lugng hat dat cyc dai & 2% (cong thiic

(12)).

3.2.4. Du doan dudng kinh hat

Puong kinh hat vi boc dp cé thé du doan tit
phuong trinh do Chan & ctv. (2009) céi bién tit
Poncelet & ctv. (1999) nhu sau, trong d6 dr, v, p
lan lugt 14 dudng kinh ngoai kim (mm), stc cing
bé mit dich (mN/m) va khéi lugng rieng dich
(kg/m3). He s6 co 11t kg = 0,81 biéu thi sy co
rat tit giot thanh hat gel, hé sb ton that kpp tinh
theo dp (Chan & ctv. 2009).

1
0,006dry )\ 3
d, = kprksr (ﬂ> (13)
pg
kg = 0,98 — 0, 04dr (14)

Két qua so sanh v6i do dat trong thi nghiem
nay cho trén Hinh 7. Kich thudc duy doan theo
Chan & ctv. (2009) 16n hon do khoéng 30 - 57%.
Kich thuéc dy doan phit hgp két qua do ctia Chan
& ctv. (2009) nhung 16n hon nhiéu so vé6i trong
bai bdo nay c6 1é do khac biét cia nguyén liéu
alginate, nong do CaCly ctia Chan & ctv. (2009)
la 10 mM va nghién cttu nay 14 15 mM.
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Bang 2. Dic tinh hinh hoc cfia hat alginate-Ca vi boc tinh dau chanh & nang suét tai 22%, dung Alg2
(hinh chup bing kinh hién vi Leica DM2500P)

Nong do alginate, % Hinh dang Duong kinh tuong duong', mm Do cau'
1 n 1,28 £+ 0,04 0,935 £+ 0,057
1.5 n 1,45 + 0,06 0,943 £+ 0,040
2 m 1,54 + 0,04 0,950 £+ 0,020
2.5 m 1,57 + 0,03 0,966 + 0,013
3 m 1,52 £ 0,01 0,985 £ 0,010
3.5 n 1,27 + 0,03 0,907 + 0,028
4 | 1,31 + 0,03 0,699 + 0,057

186 lieu trung binh £ SD, do tit 10 hat.
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Bang 3. Két qua stic cing bé mat (mN/m)

Nhi tuong . .
Nong do Dich Aleinate Dich Alginate + Alginate + ?gﬁaﬁlgnciie’
alginate, % : & Tween Tween + tinh '
R 2009)
dau
0.5 - - - 71
1 88,3 + 0,2 71,9 + 0,1 55,9 + 0,2
1.5 90,2 + 0,3 75,6 £ 0,2 57.8 + 0,3 70
2 90,5 + 0,1 78,7 £ 0,2 59,6 + 0,3
2.5 90,3 + 0,2 747 + 0,1 57,3 + 0,2 69
3 88,3 £ 0,3 748 £ 0,3 55,2 + 0,1
3.5 88,1 + 0,1 64,9 + 0,4 52,3 + 0,2
4 76,6 + 0,2 59.3 + 0.3 36,7 + 0,1 57
Sé ligu do la trung binh £ SD ctia 10 giot, s6 lieu tham kh&o khong c6 SD).
2.500 :
M Dir doan
M Bao
E 2.00
E
-
21500
=
E
-
m 100
=
e
2
G 500 -
00 A
1 15 25 4
Néng dé alginate, %

Hinh 7. So sanh dudng kinh hat vi boc do va du doan. Ngudn: Chan & ctv. (2009).

3.2.5. Anh hudng ctia nguyén liéu Alginate dén
chét lugng vi boc tinh dau chanh

Qua khao sat do nhét cho thay vat lieu algl it
nhét hon alg2. Cu thé do nhét dich algl ¢ nong
do 3% tuong duong véi dich alg2 & nong do 1,5%.
Hat vi boc tinh dau chanh tng v6i hai nong do
alginate nay dugc so sanh céc chi tieu hieu suét,
higu qud, kh& nang tai va hieu suat thu héi chat
ran (Bang 4).

Bang 4 cho thiy hiéu suat vi boc hai hoai al-

ginate tuong duong nhau trong khoang 73 - 74%.
Hiéu qua vi boc algl cao hon alg2 ching t6 c6
nhiéu tinh dau chanh dinh trén bé mat alg2 hon
algl. Nang suét tai thuc té algl 1a 43,53% cao
hon rat nhidu so véi ning suat tai thiét ké 22%
do hiéu sudt thu hoi chat rin algl chi 52,17%
nghia 14 mat di 48% vat chat trong nguyén ligu
vi ¢6 nhiéu tap chat. Trong lic d6, ning suat tai
thute té ciia alg2 1a 20,27% gan v6i nang sut tai
thiét ké 22% do c6 hiéu suat thu hdi chat rdn dén
98,99%, chi mét 1,01% vat chat trong nguyeén licu
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Bang 4. So sanh dic tinh vi boc tinh dau chanh ctia 2 loai alginate

Chi tieu Algl Alg2

Hieu suat vi boc, % 74,52 + 0,07 73,32 + 1,32
Hieu qué vi boc, % 86,67 + 1,68 78,58 + 0,23
Nang sudt tai hat kho, % 43,53 + 0,03 20,27 £ 0,07
Ning suat tai hat tuoi, % 185 + 0,13 0,60 + 0,02
Higu suat thu hoi chat ran, % 52,17 £ 0,04 98,99 £ 0,02
Am do hat, % wb 95,7+ 0,10 97,02 + 0,05

chitng t6 alg2 tinh khiét hon. Trong san xuat, algl
thai ra moéi trudng nhidu chat hitu co can phai xi
Iy hon alg2.

4. Két Luan

Tinh dau chanh dugc vi boc biang phuong phap
ion-gel tao hat bing ki thuat nhoé giot kim tiém.
Alginate duge st dung lam polymer cé ion am
dé lien két véi ion duong clia calcium. Khao sét
cho thiy do nhét clia dich alginate c6 dang phi-
Newton kiéu gid déo (pseudoplastic). Do nhét
tang rat nhanh khi ting ndong do dich. Didu nay
anh huéng dén kha ning tao hinh ciu ctia hat
alginate-Ca. Phuong phép nhé giot kim tiém c6
thé tao hat c¢6 do cau trén 95% va kich thude 1,5
- 1,6 mm & dich c6 nong do 2 - 3% 14 ndong do ma
phuong phap rung dong tia khong tao duge hat.
Phuong phap nhé giot kim tiem khong thé tao
hinh cau khi ndng do alginate tir 3,5% tré len.

Nguyén lieu alginate c¢6 4nh huéng dén chat
lugng va diic tinh vi boc tinh dau chanh. Hai
nguyén liéu alginate c6 do tinh khiét khac nhau
nhung hiéu suit vi boc tuong duong nhau. Tuy
nhién, vat liéu c6 nhiéu tap chét c6 hiéu suét thu
hdi chét rén thap hon 45% so véi vat lieu cé do
tinh khiét cao. Trong qué trinh sdn xuat, nguyén
lidu alginate tinh khiét sé& thai it chat hitu co hon
nén gidm coéng xu Iy nudc thai. Ngoai ra, nguyén
litu alginate tinh khiét hon sé cho ning suit tai
tinh dau thic té gan véi thiét ké hon nen dé kiém
soat ham lugng hoat chit hon.
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