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ABSTRACT

The Gac (Momordica cochinchinensis Spreng.) fruit oil was
microencapsulated in Ca-Alginate bead by Jetcutter equipment.
Experiments showed that the effects of emulsion preparation and
equipment parameters were significant on particle size, microencap-
sulation yield, loading capacity and solids recovery efficiency of the
device. At alginate concentration of 2.5%, the bead had a spherical
size of 1.07 - 1.18 mm when the fluid flow was 14 mL/min and the
rotation of the cutting disc was 400 - 800 rpm. Samples stored for 2
h after homogenization showed better microencapsulation yield (83
- 84%) and bead size (1.07 mm) than those stored for 24 h after
homogenization (79% and 1.18 mm). When the loading capacity
increased from 20% to 40%, the mole ratio (CaCls-alginate) in the
bead was reduced from 1.55 to 0.86. This mole ratio data can be
considered to control and adjust CaCly concentration during the
continuous operation of the Jetcutter.

Cited as: Truong, V., Ta, P. N. M., & Nguyen, P. T. (2020). Microencapsulation of Gac (Mo-
mordica cochinchinensis Spreng.) fruit oil in Ca-Alginate bead produced through Jetcutter. The
Journal of Agriculture and Development 19(4), 80-89.
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TOM TAT

Dau gac (Momordica cochinchinensis Spreng.) dudc vi boc trong
hat Ca-Alginate bing thiét bi tia cit. Cac thi nghiem cho thiy
céch chudn bi nhii tuong va cic thong s thiét bi anh hudng cé §
nghia dén kich thudc hat, hiéu suit vi boc, nang suat tai va hieu
sudt thu hdi ctia thiét bi. O ndng do 2.5% alginate, hat c6 dang
cau véi kich thuse 1,07 - 1,18 mm khi luu lugng dich 14 mL/p va
tdc do dia cat 400 - 800 v/p. MAu trit 2 gi sau dong héa cho hiéu
suat vi boc (83 - 84%) va kich thude hat (1,07 mm) t6t hon méu
trit 24 gid sau dong héa (79% va 1,18 mm). Khi tang nang suat tai
20 - 40%, ti lé mole (CaCls-alginate) trong hat vi boc gidm tit 1,55
xubng 0,86. S6 lieu ti 1é mole nay c6 thé tham khio dé kiém soat
va diéu chinh ndéng do CaCls trong qué trinh hoat dong lién tuc

Vi boc
*Tac gia lién hé

Truong Vinh
Email: tv@hcmuaf.edu.vn

1. bat Van bé

Cong nghé vi boc hoat chit dugc tng dung
nhiéu trong cac linh vic duge pham dé kiém
soat toc do phong thich thude, lam gidu dudng
chét cho thuc pham, dé tranh oxy héa hoat chét
trong my pham. Vi boc theo phuong phap ion-gel
(ionotropic gelation) duge thyc hign bang cach
hoa tan hay khuéch tédn hoat chét trong polymer
dién tich am va nhé giot vao bé chita ion duong
ctia kim loai kiém dé tao hat c6 lien két ion. Vi hat
Alginate-Ca?® c6 bé mat nhin, do dong déu cao
(Fundueanu & ctv., 1999) nén alginate 1a polymer
duge tng dung rong rai.

Nguyén Iy tao hat kiéu nhé giot (dropping
methods) c¢6 thé duge thuc hien bing tao ting
giot dung voi tiém, tinh dién (electrostatic), rung
dao dong (vibrational jet-breakup) va thiét bi tia
cit (jet-cutter). Phuong phap nhé giot dung voi
tiém cho kich thugc hat 1,5 mm (Truong & ctv.,
2020) hodc 2 — 3 mm (Chan & ctv., 2009) tiy

ciia thiét bi tia cit.

theo ciu tric cua alginate, it dung trong coéng
nghiép do nang suit thap va chi ap dung cho
dich ¢6 do nhét dudi 200 mPas (Priifle & ctv.,
2002). Phuong phép tinh dién cho hat kich thuée
0,3 — 5 mm va ciing c6 khuyét diém nhu kiéu voi
tiem (Priifle & ctv., 2002; Martins & ctv., 2010).
Rung dao dong 1a phuong phap tinh vi nhat clia
nguyén ly nho giot (Priife & ctv., 2002) nhung
khé st dung cho dich nhét trén 200 mPas vi hat
6 hinh théi xau (Priie & ctv., 2008) va thiét bi
phtic tap, gia thanh cao.

Kich thuéc hat 16n va ning suat thap 1 nhing
han ché ctia phuong phap nhé giot (Xiao & ctv.,
2013). Dé gidi quyét han ché nay, thiét bi tia cit
da dugc Priifle & ctv. (2000) phat trién, cho kich
thuée hat tit 0,15 — 3 mm, t{ 1¢ toc do bom/toc
do6 cit va goéc nghiéng voi phun dnh hudng dén
chat Iugng va thu hdi hat. So vdi cac loai tao giot
khéc, ning sudt kiéu tia cit gp 12 lan kiéu dia
quay va 8 lan kiéu rung. Paulo & ctv. (2017) so
sanh thiét bi nhé giot va tia cit cho thiy mudn
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hat nhé thi phai dimg loai tia cit, khi tang tir
200 dén 900 v/p kich thuéc hat gidm tir 5,2 mm
dén 1,1 mm.

Tuy nhién, cédc nghién citu ctia Priile & ctv.
(2000, 2008) va Paulo & ctv. (2017) chil yéu khéo
sat anh hudng cia thong sé thiét bi dén kich
thudc, hinh dang hat va hiéu suat thu hoi. Chua
thay béo cdo vé anh hudng clia qué trinh chuan
bi nhii tuong cting véi cac thong sd ciia thiét bi
lén chéat luong vi boc va hiéu suat thu hdi. Do
vay, muc tiéu cia nghién citu nay 1a khéo sat &nh
huéng cua phuong phép x Iy trude khi tao hat
nhu thdi gian lam lanh méiu sau dong héa, ti 1&
clia hoat chat trong dich, phuong phap dong héa
va tdc do quay clia dia cit lén chat lugng vi boc
va hiéu suat thu hdi ctia thiét bi tia cit, véi dau
géc 1a hoat chat vi boc.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Vat lisu

Dau géc clia cong ty Gacviet Fruit, Viét nam.
Sodium Alginate, Sodium citrate, CaCly va hexan
ctia Trung Qubc, trong d6 Sodium Alginate (Yan-
tai Zhouji) c6 2,4% protein va it tap chat da duge
kiém tra trong nghién citu trude (Truong & ctv.,
2020).

2.2. Thiét bi

Thiét bi tia cit bao gom bom dich Alginate tit
thliing chita qua voi (mot hosic nhidu voi) tao dong
tia chay xuéng (Hinh 1). Mot dia cit gom roto
va cac day cit quay quanh truc dé cit dong tia
thanh nhitng giot nhé roi xuéng bé chita CaCls.
Phéan tng gitta Alginate va CaCly sé tao hat vi

boc.
5l

Vi tao
/ déng tia

Giot Bia cat

Hat B& CacCl;

Hinh 1. Thiét bi tia ct.

2.3. Phuong phap thi nghiém

2.3.1. Tao nhii tuong

Ap dung phuong phép Soliman & ctv. (2013)
c6 cai bién. Pha 100 mL Alginate nong do 2.5%
trong nudc cat va trit 24 gid ¢ 17°C. Cho dau
Géac tut ti vao binh alginate (c6 hoa tan Tween
80 theo 1% dau Géc), khuay ti 300 v/p. Lugng
dau cho vio (m0) duge thay déi theo nong do ti
lé v6i lugng alginate mA dé c6 nang suét tai pha
ché NSTy cho truée theo (1):

NST¢% = mg/(mp + mA) x 100 (1)

Hé¢ nhil tuong duge dong héa 13500 v/p bang
méay khudy co hoc 3 phiit hodc sieu am 5 phit &
cong suat 45W. MAu sau dong héa dudce trit lanh
qua dém (17°C) goi 1a mau lanh; khong dé qua
dem goi 1a mau khong lanh, trude khi vi boc sé
dua nhiét do miu vé 26°C.

2.3.2. Tao hat vi boc

Bom nhii tuong Alginate-dau Gac qua kim tiem
béng thiét bi tia cit vdi luu lugng 14 mL/p tao
ra dong tia va dugc dia cit thanh cac giot rdi vao
binh chita CaCly 0,5% (15 mM). Khudy t dich
CaCl; lién tuc, thai gian phan ting 25 phiit. Cho
hat ra vgt dé trén gidy tham 10 phut dé xac dinh
kich thuéc, hiéu suit vi boc, ning suit tai thuyc
t& (NST), hiéu suit thu hdi chat rin, ning suat
tai rieng LCR. Mau dbi chitng thuc hién tuong tu
nhung khong cé dia cit.

2.3.3. Do kich thuéc hat vi boc

Do kich thuéc hat bing phuong phap hinh anh
va xit Iy bang phin mém ImageJ-1.52r. Duong
kinh tuong duong timg hat di dugc xac dinh bang
phan mém va dudng kinh trung binh Sauter d3,2
tit 30 hat dugc tinh theo cong thic (2) (Mohsenin,
1970)

i +ds+ ... +dd
B4+ a2

d3 2 (2)

2.3.4. Phan tich ddu Géc bing quang phd

Pha dau Géac trong hexan theo cidc nong do
khéc nhau. Dé tim budc séng cho do hap thu cuc
dai, miu pha 0,02 mL dau/10 mL hexan dugc
quét & bude 340 - 600 nm. Thiét bi st dung la
may quang phd Hewlett Packard UV-Vis. Dung
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dudng chuan hap thu dau Gac & budc song hap
thu cuc dai.

2.3.5. Xac dinh hiéu suét vi boc MEY

Can 1 gram hat tuci (khoang 0,5 g), cho vao
5 mL dich citrate 0,055 M, votex dén tan, cho
5 mL hexan vao va votex trong 3 phut. Ly tam
6000 v/p trong 10 phut tach 16p, 1ay hexan & trén
do quang phd, tinh dugc lugng dau vi boc mg dua
vao dudng chuan. Hieu suét vi boc tinh theo cong
thitc sau, v6i mi la Iugng dau ban dau trong nhii
tuong Alginate-CaCls.

MEY (%) = mg/m;x100 (3)

2.3.6. Hiéu suét thu hdi chiat rdn YR

khéi lugng hat thu duge x 100
khéi lugng nguyen ligu ban dau

Yr(%) =

2.3.7. Nang suét tai thuc t& NST

Ning suét tai thye té NST 1a ti sb gitta lugng
dau vi boc va khéi lugng chat kho ciia hat, tinh
theo cong thitc (5), W 14 am do hat (can ban uét).

NST = mg/(1 — W)m, (5)

2.3.8. B tri thi nghiém

Céc thi nghiém bd tri theo Bang 1. Trong do,
LCR 1a ti s6 gitta NST va niing suat tai pha ché
NSTy. Ky hieu L 14 “mé&u lanh’, KL 14 m&u “khong
lanh”, C 1a “déng hoa co hoc” va SA 1a dong héa
sieu am. Vi duy, mau 30LC400 c6 NSTy = 30%,
mau lanh (L), dong héa co (C), sé vong quay dia
400 v/p. Thi nghiem dugc lap lai 3 lan, s6 ligu
dugce xit Iy théng ké bing phan mém Statgraphic
Centurion v15.1 va Excel.

3. Két Qua va Thao Luan
3.1. Ché tao thiét bi

Thiét bi tia cdt dudc thiét ké, ché tao st
dung trong nghién ctu 13 mot phan dé tai cap
Bo B2018-NLS13 cho trén Hinh 2 vd 3 (Truong,
2020). S6 vong quay dia cat c6 thé diéu chinh vo
cap t6i da 10000 v/p. Bom dich c6 &p suat toi
da 3 kgf/cm?, luu lugng diéu chinh vo cap. Trong
nghién ctu nay dung kim phun dudng kinh 0,26
mm.

Mé to

o
o
(|

fifa cat
vavanh

BE Cacl,

Hinh 2. Thiét bi tia cit (dé tai cAp Bo B2018 -
NLS13).

Hinh 3. Ciu tao dia cit, gdm roto va 24 day cit d.,
= 0,31 mm.

3.2. Két qua thi nghiém

Chon buéc séng va dyng duong chuan: do hap
thu dau gic trong hexan & céc budc séng khac
nhau cho trén Hinh 4. D6 hip thu cuc dai tai
447 nm, thé hién sy hap thu clia beta-carotene
& 448 nm cua nhiéu tac gia (Tan & Soderstrom,
1989; Mercadante & Amaya, 1998), va ¢ 450 nm
(Abdul-Hammed, 2013). Lycopene thé hién peak
khong r6 & bude 470 — 472 nm do ham lugng trong
mau {t. Trong nghién citu nay, budc 447 nm duge
chon dé phan tich dau gic trong caAc mau hat vi
boc.
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Bang 1. Thiét ké thi nghiém

Mau NST% Xt Iy Dong héa  S6 vong quay dia (v/p)
20L.C400 20,0 Lanh Co 400
30L.C400 30,0 Lanh Co 400
40L.C400 40,0 Lanh Co 400
30LC600 30,0 Lanh Co 600
30LC800 30,0 Lanh Co 800
30KLC400 30,0 Khong lanh Co 400
30KLC600 30,0 Khong lanh Co 400
30KLSA400 30,0 Khong lanh  Siéu am 400
Bang 2. Két qua thi nghiem
Mau NST,% MEY,% Yr,% NST, % LCgr
20L.C400 20,0 77,3 £ 1,96° 54,3 £ 0,78 10,9* + 0,25 0,55* + 0,04
30L.C400 30,0 79,0 £ 0,42° 56,6 £ 0,93° 19,1> +£ 0,10 0,64"> &+ 0,03
40L.C400 40,0 79,2 £ 0,66° 54,6 £ 1,71¢ 29,9 + 0,25 0,75° £+ 0,04
30LC600 30,0 76,8 £ 1,63> 38,2 £ 1,09° 19,6° + 045 0,65 £ 0,06
30LC800 30,0 72,5 £ 0,50* 8,4 4+ 0,93* 189" + 0,65 0,63 &+ 0,07
30KLC400 30,0 83,6 £ 0,04° 54,6 + 0,60° 21,3 + 0,23 0,71" £ 0,04
30KLC600 30,0 84,5 £ 1,15° 55,9 &+ 1,10° 20,4 + 0,31 0,68 + 0,05
30KLSA400 30,0 82,9+ 1,33 58,0+ 0,80% 21,1 + 0,26 0,70° + 0,04

#"¢Cac s6 trung binh trén mot cot c6 chi s khac nhau thi khéac biét c6 § nghia théng ke (P < 0.05).

S6 lieu thite nghiem: Cac két qua theo thiét ké
cho trén Béang 2.

atm

e
2 0%77 L
MO0 @00 L1

Hinh 4. Phd hép thu dau gic § cac budc séng khac
nhau. Cyc dai 8 peak 1 (447 nm) thé hién sy hap
thu ctia beta-carotene. Peak 2 1& isomer ctia beta-
carotene.

3.3. Thao luan

3.3.1. Anh huéng phuong phap tao hat lén hinh
thai va kich thuéc hat

Hinh thai hat cdc mau alginate 2,5% lam ti
thiét bi dia cit, c6 dang cau kha déu va giéng
nhau. Khong c6 khac biét vé hinh thai giita lanh
va khong lanh, va giita cac sd vong quay tit 400

- 800 v/p (Hinh 5). Phan bd kich thudc hat c6
dang hinh chudng & cac s6 vong quay n = 400
v/p - 800 v/p (Hinh 6).

O Iwu lugng 14 mL/p, khi tang n tir 400 v/p
len 800 v/p thi kich thudc trung binh hat khong
déi (1,178 - 1,156 mm, P > 0,05, Béng 3). Theo
Paulo & ctv. (2017), s6 vong quay c6 d&nh hudng
dén kich thudc hat, cu thé ¢ n = 300 v/p, 600
v/p va 900 v/p thi kich thudc hat lan lugt 3,8
mm, 1,5 mm va 1,1 mm. 0 trong nghién citu nay,
tang s6 vong quay chi thiy ré sy gidm do dong
déu hat thé hién qua su ting sé span. Mau lanh
4 400 v/p c6 do dong déu hat cao nhat véi span
1a 0,343 so v6i 800 v/p (span = 0,556).

O 30% dau Gac, mau khong lanh ¢6 kich thudc
1,07 mm thap hon so véi méu lanh 1a 1,18 mm
(P < 0,05). C6 thé giai thich la thai gian xit 1y
mau lanh dai nén bai khi triet dé dan dén do nhét
cao khé cit dit lam cho kich thuée hat 16n hon
méu khong lanh. Thiét bi tia cit ché tao trong
dé tai nay cho hat kich thude (1,07 mm) da gidm
hon so v6i nhd giot 1a 1,5 mm (Truong & ctv.,
2020) hodc 2 mm (Chan & ctv., 2009). Khi ting
s6 day cat va s6 vong quay lén, tan s6 cit cao lam
giam kich thudc hat. Vi du tit thiét bi c6 Z = 48
day cit, n = 4500 v/p (Priifie & ctv., 2002, 2008)
kich thuéc hat trung binh 0,77 mm va phan bd
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J0KLC400 | 30LCs00 30LC200 20L.C400

30LC400 40LC400

Hinh 5. Hinh th&i hat ciia cAc mdu dong héa co hoc,

lam tir thiét bi dia cit luu lugng 14 mL/p. Mau d6i

chitng a) v& b) lam tit kiu dong tia khong cé dia cit, NSTo= 30%, luu lugng 4 mL/p va 14 mL/p, theo thit

tu.
15 B B
| | |
® 10 g6 6
= e 4 - e 4 -
fm g i i
(= -2 - =2 -
0 - o 0+
P = o O « = o O o~ v @ Ov oW 6 — = o WO u
Mo P WD W @ P P~ WO = = M W0 O o W o e N
T L T B ~ @ Qs m,m g n ~ 2 4 oo
= e e | oo = A A — ~ = o =~ A — = -

Bwéng kinh, mm

Buwrérng kinh, mm

Bwrérng kinh, mm

ayn =400 v/p

b)n =600 vp

c)n =800 vip

Hinh 6. Phan b6 kich thudc hat mau lanh, déng héa co hoc, nang suat tai 30%.

Bang 3. Thiét ké thi nghiém

Mau dp (mm) Span dpmin (mm) dpmax (mm)
20LC400 1,180 £ 0,014 0,30 0,918 + 0,011  1,33* + 0,014
30LC400 1,178 £+ 0,019 0,34 0,848" + 0,017 1,54" + 0,018
40LC400  1,157* + 0,020 0,44 0,605* &+ 0,020 1,43*P + 0,019
30LC600  1,160* £+ 0,023 0,57 0,71* £ 0,021  1,51P + 0,021
30LC800 1,156 + 0,024 0,56 0,69%" + 0,020 1,462> + 0,023

30KLC400 1,082" £+ 0,018 0,41 0,77%* +£ 0,022 1,30* + 0,017
30KLC600 1,078” £ 0,019 0,51 0,762> + 0,021  1,33* & 0,018
30KLSA400 1,091° + 0,017 0.21 0,75 4+ 0,018  1,35* & 0,016

2"°Gi4 tri trung binh ¢6 ky tu khac nhau thi khac biét ¢c6 y nghia théng ke (P < 0,05).

hat tt 0,3 mm dén 2 mm. O trong dé tai nay,
phan bé hat lam tit thiét bi dia cit 14 0,71 - 1,54
mm (Béang 3).

Ning suat tai anh hudng dang ké dén kich
thuée nhé nhét (dpmin) va 16n nhét (dpmay). O
400 v/p, khi tang nang suat tai tir 20% len 40%
thi kich thudc trung binh 1,16 - 1,18 mm nhung
kich thudc dpmin gidm tir 0,92 mm xudng 0,61
mm (P < 0,05). V6i mau khong lanh, kich thuge
hat ché do dong héa co hoc (1,076 mm) va siéu
am (1,096 mm) tuong dwong nhau nhung mau
siéu am c6 phan bd hat (span = 0,207) dong déu
hon dong hoéa co (span = 0,414, Bang 3). Su gidam
kich thudc trung binh ctia mau khong lanh so véi
mau lanh (n = 400 v/p va 600 v/p) chu yéu la

do gidm kich thuéc dpmax. Kich thude hat cang
nhé thi hat vi boc cang dé tng dung do phan
phdi hoat chat dong déu hon (Chan, 2011; Priile
& ctv., 2000).

Phuong phap dong tia khong dia cit & luu
lugng 4 mL/p cho hat 3 — 4 mm (Hinh 4a), khi
tang luu lugng lén 14 mL/p (Hinh 4b) tao ra
nhitng sgi dai, hinh dang khong 6n dinh. Theo
PriBe & ctv. (2008), phuong phap rung dong tia
(vi du thiét bi B-390 ctia hang BUCHI) khong
thé tao hat tren 2% alginate. Diéu nay néi len uu
diém ctia phuong phap dia cit so véi cac phuong
phéap khac 13 kich thuéc hat nhd, ning suét cao
v6i hinh thai hat tron dit 6 nong do alginate trén

2%.
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Phwong phap tao hat

Hinh 7. Hiéu sut vi boc dau gic clia cAc phuong phap tao hat khac nhau (két qua théng ké & Bang 2).

3.3.2. Anh huéng phuong phap tao hat 1éen MEY

D6i véi mAu lanh higu suét vi boc MEY (77,3-
79,25%) khong bi anh hudng khi ting nong do
dau gac tu 20% dén 40% (P > 0,05), nhung bi
giam khi tdng s6 vong quay (P < 0,05). MEY
cao nhat 6 400 v/p (79%) va thap nhat ¢ 800 v/p
(72,5%, Bang 2 va Hinh 7). Diéu nay ciing tuong
tur thu hoi va nang suat tai (P < 0,05). Nang suat
tai vd MEY gidm khi tang s6 vong quay cé 1é do
lic cit 16n lam hao tén dau gic. Ngoai ra, mau
khong lanh & ning suat tai 30% cho hieu suat vi
boc (83,6 - 84,5%) cao hon mau lanh. Trong qua
trinh dong hoéa tao hé nhii tuong o/w trong dé
cac giot dau gac dugc boc trong chat hoat dong
bé mit Tween 80. Sau khi dong héa mau tri lanh
24 gi5 c6 1é mot phan dau gic da thoat ra khoi
16p boc Tween nén khi nhé giot vao bé CaCly thi
lugng dau gic nay dé that thoat giai thich tai sao
méu tr lanh qua dém cho hiéu suét vi boc thap
hon mau khong trit lanh. C6 sy tuong tac gitta
phuong phap xt Iy miu trudc khi tao hat va s
vong quay khi xem xét dap tng MEY va YR. 0
nghiém thitc khong lanh-600 v/p cho MEY cao
nhat (84,5%) va & nghiem thic lanh-600 v/p cho
YR thap nhat (38,2%). Khong ¢6 su khéc bigt
gitta siéu am va cd hoc trén cac chi tieu MEY (P

> 0,05).

3.3.3. Anh hudng phuong phap tao hat 1én NST va
LCr

Bang 2 va Hinh 8 cho thiy, phuong phap xi
Iy lanh va khong lanh ¢6 LCR xap xi nhau, (0,64
- 0,69). O ciing NSTy 1a 30%, khi ting s6 vong
quay ti 400 v/p lén 800 v/p khong anh hudng
dén NST (P > 0,05). Khi ting nang suét tai pha
ché NSTO tit 20 - 40%, tf s6 LCg tang 0,55 - 0,75
(P < 0,05). Nang suét tai pha ché (NSTy) la ti
s gitta dau gac va (Alginate+ dau). Con Nang
suat tai thue té& (NST) 1a ti s6 gitta dau gic va
(alginate + dau + Tween + CaCly). Nhu vay khi
LCpg cao titc ham lugng Tween va CaCly trong
hat vi boc gidm tuong déi. Nghia I s6 mole Ca?*
tham gia lién két v6i Alginate giam. Tuy nhién,
chi dya vao LCR van chua dii dé giai thich mbi
lien két Ca?t va Alginate. Ta c6 thé tinh toan ti
lé mol lien két giita Ca?t va Alginate nhu sau:

Vi NST = mg / (mp + ma + mt + mca),
trong d6 mau s6 la chat kho hat 6 cong thic (4),
v6i mT v mc, 1a lugng Tween 80 va Ca?t tham
gia lien két, theo thit ty, tinh duge mc, theo (6)

mc, = mo(1/NST — 1/NSTy) —mr  (6)
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Hinh 8. Hiéu qua ning suét tai ciia cac phuong phép tao hat khac nhau (két qua thdng ké 6 Bang 2).

Bang 4. Tinh toan ti 1¢ lien két mole gitta Calcium va Alginate

Mau Mol Ca Mol Ca/Mol Alg Mol CaCly/Mol Alg
20LC400 0,050 1,303 1,551
30LC400 0,040 3,458 1,246
40LC400 0,028 2,390 0,861
30LC600 0,036 3,147 1,134
30LC800 0,038 3,245 1,169

30KLC400 0,030 2,626 0,946
30KLC600 0,035 3,031 1,092
30KLSA400 0,031 2,699 0,972

Bang 4 cho thay s6 vong quay va phuong phap
ddng hoéa khong anh hudéng dén ti lé mol lién két.
Tuy nhién, khi tdng NST, thi ti 1& mol Ca/mol
Alginate giam dan, phit hop véi sy ting LCg cho
trén Hinh 8.

Trong két luan dya vao LC 6 trén (Hinh 8) cho
thady mau lanh va khong lanh c¢6 LCr khong thay
ddi, nhung dya vao s6 lidu ti 1é mol (Bang 4), &
400 v/p va tai 30%, ti le mol(Ca)/mol(Alginate)
gidm tu 3,458 (maAu lanh) xudng 2,626 (mau
khong lanh). Bang 4 con giip tinh toan s6 mol
CaCly tham gia lien két, dic biet quan trong véi
hé théng tao hat lién tuc, gitp kiém soat va diéu
chinh nong do CaCly trong bé CaCly khi dong
giot alginate lien tuc chdy xudng. Day 13 mot

théng tin it thiy cong bd trén thé gidi vi trong
nuée.

3.3.4. Anh hudng phuong phap tao hat lén Yg

O RPM400 va NST, 30%, thu hdi khong thay
ddi giita lanh (56,6%) va khong lanh (54,6%, Bang
2 va Hinh 9). Phan tich ANOVA cho thay c6 su
tuong tac gitta phuong phap xit Iy mau trude khi
tao hat va RPM khi xem xét dap ting Yi. Phuong
phép dong héa méu khong lanh cho thiy sicu am
lam ting Ygr (58%) so véi co hoc (54,6%) (P <
0,05). Khi ting nong do dau gac tir 20% dén 40%,
thu hdi Yr (54,3 - 56,6%) khong bi dnh huéng (P
> 0.05). V6i phuong phap dong héa co hoc, thu
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Hinh 9. Ti 1é thu hdi chit rin clia cac phuong phap tao hat khac nhau nhau (két qua théng ké & Bang 2).

hoi cao nhat & RPM400 (56,6%) va thap nhat &
RPMS800 (8,4%). Ton that con cao (trén 53%) do
hat bi lyc cit manh day ving ra xa vimg hing
hat (bé CaCly). Khi ting s6 vong quay, thu hoi
cang thap do luc cit manh hon. Tén théat thip
nhét ciia thiét bi hién tai 1a 43,4%. Tdén that nay
c6 thé cai thien bang cach diéu chinh bé hing
hat.

4. Két Luan

Thiét bi dia cit (Jetcutter) da hoat dong on
dinh tao dudc hat vi boc dau gic ¢ nong do 2,5%
alginate c6 kich thuée (1,07mm) nhé hon kiéu
dong tia khong dia ct (dripping method, d = 3 -
4 mm), nhé hon kiéu nhé giot (dropping method,
d > 1,5 mm), va ¢6 nang suat vugt troi. CAc mau
khong lanh & ndng do alginate 2,5% véi n = 400
- 600 v/p ¢c6 MEY cao nhat, NST cao nhét, thu
hdi hat Yr cao nhét, kich thude hat bé nhat, do
dodng déu kich thuéc cao nhét nén 1a miu t6t nhat
clia thiét bi khao sat. Thiét bi tia cit & nong do
alginate cao trén 2% cé wu diém so véi cac dang
tao hat khac vé ning suit va hinh thai hat. Viéc
tinh toan xap xi ti 1é mole ctia CaCl, va Alginate
theo thong s6 tao hat dinh huéng cho viée didu

chinh néng do CaCl, trong thiét ké thiét bi vi
boc tia cit hoat dong & ché do lien tuc.
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