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Tém tit - Bai bao trinh bay két qua nghién ciru anh huéng ciia
céc yéu t& Ty 1& anthocyanin (vat ligu nhan)/ gelatin (vét liéu
phu); Nong do6 dung dich vi bao; Nhiét do khong khi say,
Téc do dong phun dén higu suét vi bao va trang thai san phim
vi bao. Két qua nghién ctru cho thdy: ty 18 anthocyanin/gelatin,
ndng do dung dich vi bao, nhiét d6 khong khi va tbc do
dong phun déu anh huéng dén hiéu suit vi bao va trang thai san
pham vi bao. Piéu kién thich hop dé vi bao anthocyanin bing
gelatin bién tinh nhu sau: Ty 1& anthocyanin/gelatin=1/4 (w/w);
Nong d6 dung dich vi bao: 20°Bx; Nhiét d6 khong khi: 150°C
Tbc d6 dong phun: 800 ml/h. Anthocyanin duoc vi bao bai
gelatin bién tinh bot mau do tuoi, toi, min; Po am 4,98%;
Tan hoan toan trong nudc; Hi¢u sut vi bao dat 87,98%.
Anthocyanin sau vi bao dugc bdo quan trong tui PE nhiét do
thuong sau thoi gian 100 ngay ham lugng anthocyanin con lai
dat 88,32%.

Tir khéa - vi bao, anthocyanin, gelatin, gelatin bién tinh, hiéu suit
vi bao.

1. Pat vin dé

Vi bao (microencapsulation) Ia cong nghé bao goi cac
vat liéu ran, long hay khi bé'mg mot chat khac tao thanh cac
vién vi nang. Cac chét duoc vi bao dwoc goi 1a vat lidu
nhan, thanh phan vt liéu nhan duoc giai phong khoi vat
liéu phit & diédu kién kiém soat cu thé. Cac vt lidu vi bao
duoc goi la vat liéu phu hay 16p phu. Céc vi nang c6 thé c6
mot 16p hodc nhidu 16p phu sip xép theo ting 16p co do
day khac nhau xung quanh I6i.

Phuong phap vi bao c6 thé dugc thuc hién bang cac ky
thuat khac nhau: siy phun, siy thing hoa, sz‘iy bang khong
khi, tao giot,.. Trong do phuong phép say phun van la
phwong phap dung phd bién trong cong ngh¢ vi bao boi
hi€u qua vi bao cao, vi bao dugc nhiéu loai nguyén liéu, chi
phi kha thdp va thuan lgi vé mat thiét bi [1].

Trong linh vic cong nghé thuc phim, k¥ thuét vi bao
da dugc sir dung rong rai dé bao vé mot sb san phém dé bi
phan hay boi yéu t6 méi truong nhu dau ca, curcumin,
anthocyanin,..

bé quaé trinh vi bao dat hiéu qua cao, vat liéu phu (wall
material) dong vai trd quyét dinh dén hiéu suit vi bao va
hidu qua bao quan chét dugc vi bao. VAt liéu phu thuong
dung trong vi bao gém: polysaccharide (tinh bot,
maltodextrin,...), protein (gelatin, casein,...). Trong do,
gelatin 1a su lya chon tdt nhit boi chung c¢6 tinh nhii héa
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cao, ¢6 kha ning tao mang tét, c6 khuynh huéng tao thanh
mang ludi day dac khi lam kho [1], [2].

Hién nay viéc sir dung cac chit mau ty nhién thay thé
chat mau tong hop trong cac nganh cong nghiép thuc pham
dugc phdm dang 14 xu huéng trén thé gidi. Trong s6 cac
chit mau ty nhién dugc quan tam phai ké dén 1a
anthocyanin, mot chat mau ty nhién, c6 mau sic dep, hoat
tinh sinh hoc cao nhu kha ndng khang oxy hoa, chong viém,
rc ché t& bao ung thu,... Tuy nhién, nhuoc diém cia
anthocyanin dé bi thoai hoa va giam hoat tinh sinh hoc boi
tac dong cua diéu kién moi truong nhu anh sang, nhiét do,
OXY,... trong thoi gian bao quan.

Muc tiéu ctia nghién ctru ndy nhim tim ra cic thong sb
ky thuat thich hop cho qua trinh vi bao chit mau
anthocyanin bang gelatin bién tinh bsi enzyme
transglutaminase dat hiéu suit cao nhat, ting d6 6n dinh
cua anthocyanin theo thoi gian.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén liéu

- Chit mau anthocyanin dugc thu nhan tr dai hoa but
giam voi ham lugng anthocyanin 977,32 mg/100g; d6 am
5,03%. Qua trinh thu nhén chat mau anthocyanin dugc thé
hién & Muc 2.2.4.

- Gelatin (tir da ca ngir dai duong) bién tinh bing
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enzyme transglutaminas§ c6 dd Bloom 249,5¢g; do am
4,53%. Qua trinh bien tinh gelatin bang enzyme
transglutaminase dugc thé hién & muc 2.2.5.

2.2. Phwong phdp nghién ciru

2.2.1. Phuong phap xdc dinh ham luong anthocyanin

Ham lugng anthocyanin dugc x4c dinh bang phuong
phap pH vi sai dya trén nguyén tic chat mau anthocyanin
thay d6i theo pH. Tai pH 1 céc anthocyanin ton tai & dang
oxonium hodc flavium c6 dé hap thu cuc dai, tai pH 4,5
chung lai ¢ dang carbinol khong mau [3].

Mau duoc dinh muc bang dung dich dém pH 1,0 va
pH 4,5. Po mat d6 quang ctia mau & pH 1,0 va pH 4.5 tai
budc song hép thu cuyc dai 520nm va tai budc
song 700nm (hiéu chinh ¢ mu) bang may quang phd ké
UV-Vis CARY 60. Ham lugng anthocyanin dugc tinh theo
cong thuc:

_ AXMW xDF xV x10°
exl

M

Trong do:

- M la ham lugng mau anthocyanin (tinh theo cyanidin-
3-glucoside, mg);

- A 1a d6 hap thy ciia mau da pha lodng;

A = (Armax— A700)pH 1.0 — (Armax— A700)pH 4.5

Asmax: mat do quang cua miu do tai bude song hap thy
cuc dai (520 nm);

Azoo: mat d6 quang ciia mau do tai budc song 700nm.

- MW: khbi luong phén tir ctia anthocyanin, tinh theo
cyanidin-3-glucoside (449,2g/mol);

- 1: chiéu day cua cuvet, cm;

- DF: d¢ pha loang;

- V: thé tich méau thu duoc ctia mau, lit;

- € . hé sb hap thy phan tir (26.900 lit x mol™t x cm™)

- 10% hé s6 chuyén ddi tir g sang mg.

2.2.2. Phirong phdp xdc dinh hiéu sudt vi bao [2]

Hiéu syét vi bao (EE) duoc tinh bang ti 18 phan tram
(%) gitra tong ham luong anthocyanin (TAC) ¢6 trong mau
sau khi vi bao va ham lugng anthocyanin trén bé mat
(SAC) cuia cac hat sau khi vi bao va dugc tinh theo cong
thire: EE (%) = TAC —SAC 100

TAC

Trong do6:

- TAC: tong ham luong anthocyanin c6 trong mau.
TAC dugc xéac dinh nhu sau: Lay 100 mg mau, thém 1 ml
nudce cat, dung chay va c6i dé nghién nat mau dé giai phong
hoan toan anthocyanin c6 trong mau. Sau d6 thém 10 ml
ethanol 80%, chiét trong 5 phut, loc trong va xac dinh ham
lrong anthocyanin nhu Muc 2.2.1.

- SAC: ham lugng anthocyanin tréq bé mat hat sau khi
vi bao. SAC duoc xé4c dinh nhu sau: Lay 100 mg mau rira
nhanh véi 10 ml ethanol 80% trong 10 gidy, loc trong va
xac dinh ham lugng anthocyanin nhu muc 2.2.1.
2.2.3. Phurong phap vi bao anthocyanin bang gelatin bién tinh

Hon hop gém anthocyanin va gelatin bién tinh theo ty

1&: 1/3+1/4,5 (w/w) dugc hoa vao nudce cat, khudy tron lién
tuc dé thu dugc hdn hop ddng nhat, sau d6 diéu chinh ndng
0 chat kho sau cing dat 15+30°Bx [2], [3], [5].

Qua trinh vi bao duoc thyc hién trén may sy phun
BUCHI Mini Spray Dryer B-290 véi nhiét d6 say tu
140+180°C, tdc do dong phun 6001000 ml/gid. Qua trinh
vi bao dugc tien hanh tai Trung Tam san xuat va dich vy,
Trudng Cao déng Luong thuc - Thuc phdm. Dia chi: 101B
Lé Hitu Trac, Quan Son Tra, thinh ph6 Pa Néng.

2.2.4. Phirong phdp thu nhén chdt mau anthocyanin

Qua trinh thu nhan cht mau anthocyanin tir dai hoa bup
gidm gdm céc budc sau:

+ Xu ly: Hoa bup gidm tuoi dugc loai bo cac hoa hong,
tach lay phan dai hoa, rira sach, dé rao.

+ Sdy: Pai hoa bup gidm dugc siy kho & 65° C
cho dén khi d6 4m dat < 10%, bao quén lanh 2-5° C phuc
vu nghién cuu.

+ Chiét tach anthocyanin: Chat mau anthocyanin tir dai
hoa bup giém kho duoc chiét véi nude, nhiét do 50° C,
thoi gian 30 phut, ty 1€ nguyén liéu/dung méi 1/10.

+ CO6 dic: Dich chiét thu dugc tién hanh ¢o
ddc chan khong ¢ nhiét d6 60° C, ap suat 72mmHg dén
khi nong d6 dung dich dat 15°Bx.

+ Say: Dich chiét giau anthocyanin tir dai hoa bup gidm
dugc tién hanh sdy phun véi lugng maltodextrin bd sung 1a
30% (% so v6i ndng do cua dich chiét) & nhiét d6 160° C
trén thiét bi say phun B-290. San pham duoc dong goi chan
khong va bao quan ¢ nhiét do thuong [3].
2.2.5. Phurong phdp bién tinh gelatin

Qua trinh bién tinh gelatin
transglutaminase gdm cac budc nhu sau:

bing enzyme

+ Chuan bi dung dich gelatin: Hoa tan gelatin bang
nudc cat va didu chinh ndng d¢ gelatin vé 18%, diéu chinh
pH 7 bang dung dich NaOH IN.

+ Bién tinh: Cho enzyme transglutaminase vao dung
dich gelatin v&i ham luong 25mg/g gelatin, bién tinh &
nhiét d 40°C, thoi gian 80 phut.

+ Sy, dong goi: Dung dich gelatin dugc siy boi may
siy hiéu BUCHI Mini Spray Dryer B-290 & nhiét do
145°C. Sau khi say san pham gelatin c6 d6 am 4+5% duoc
dong goi chan khong va bao quan ¢ nhiét do thuong [4]
2.2.6. Phwong phap xdc dinh dé hoa tan [6]

Do hoa tan (WSI) anthocyanin dugc xac dinh nhu sau:
Liy 2,5g hoa trong 30 ml nuée cét, khudy déu trong 6ng ly
tam 50ml trong 5 phdt. Ong ly tim duoc gitt & 37°C trong
bé cach thuy trong 35 phit. Sau d6 dung dich dugc ly tim
& trong 20 phit & 4°C. Phan ndi phia trén dem can trude va
sau khi siy kho & 105°C dén khdi lugng khong doi. Do hoa
tan dugc tinh theo cong thirc:

khd&i lwong phan ndi sau khi sdy kho
WSI(%) = — — X100
khoi lrgng nguyén liéu ban dau
2.2.7. Phwong phdp xdc dinh d dm theo TCVN
10788:2015

Do 4m cua anthocyanin dugc xac dinh bang phuong
phap say dén khoi lugng khong d6i ¢ 105°C trong thoi gian
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3 gid, sau d6 1am ngudi bang binh hit 4m va can. D6 4m
dugc tinh bang sw giam khoi lugng cliia mau trude va sau
khi say.
2.2.8. Phurong phdp phan tich so liéu

Céc két qua nghién ciru 1a trung binh cua 3 1an 13p lai.
So‘sénh‘su khéc biét dang ké dugc thuc hién ¢ p <0,05 bang
phan mém Minitab 19.

3. Két qua va thao luin
3.1. Nghién citu dnh hwéng ciia mét so yéu té dén higu
sudt vi bao va trang thdi ciia san phim vi bao

Trong k¥ thudt vi bao thi hiéu suat vi bao 1 mot trong
nhiing chi tiéu quan trong dé danh gia hiéu qua cta quéa
trinh vi bao, hiéu sut vi bao cang 16n dong nghia vai viée
bao gitr hoat chit ctia phan tir dugc vi bao cang 16n dudi
tac dong cuia yéu t6 moi truong [1]. Trong pham vi nghién
ctru nay nhém tac gia chi yéu nghién ctru anh huéng cua
cac yéu td dén hiéu suét vi bao.
3.2. Anh hwong ciia ty 1¢ anthocyanin/gelatin

Theo tham khao mot s6 két qua nghién ciru [2], [5] va
nghién ciru so bd, dé khao sat anh hudng cua ty 1€
anthocyanin/ gelatin dén hiéu sut vi bao va d6 tan ctia san
pham vi bao, nhom tac gia chon nong d6 dung dich vi bao
20°Bx, téc do dong phun 700 ml/gid, nhiét d6 khong khi
sdy 150°C va khao sét ty 1& anthocyanin/gelatin & cac mirc
1/3; 1/3,5;1/4; 1/4,5 (w/w). Cac budc tién hanh nhu muc
2.2.3 va két qua dugc thé hién ¢ d6 thi Hinh 1.

X 100
S 95 91.942
§ 90 87.53°
>
§ gg . 77.87¢
f@ 75 73.75
T 70

65 -

60 -

1 1/3.5 1/4 1/4.5
Ty 1€ anthocyanin/gelatin (w/w)

Hinh 1. Anh hudng ciia 1y I¢ anthocyanin/gelatin dén
hiéu suat vi bao
(Cdc chiF cdi khéac nhau trén do thi thé hién sai khdc c6
vy nghia voi p<0,05)

D06 thi Hinh 1 cho théy ty 1é anthocyanin/gelatin c6 anh
huéng 13 rét dén hidu suit vi bao anthocyanin. Khi ting ty
1¢ anthocyanin/gelatin thi hiéu suit vi bao cang ting. Theo
d6, hiéu sudt vi bao ting tir 73,75% ung voi ty 1&
anthocyanin/gelatin = 1/3(w/w) 1én 91,94% tng voi ty 1€
anthocyanin/gelatin 1/4,5(w/w). Diéu nay duoc gii thich:
Bén chét gelatin 1a protein, chung ¢ kha nang nhi hod, kha
ning tao mang rat tt, c6 thé bao phu cdc cau tir khac khi
ching tao thanh dung dich dong nhat véi ciu tir d6. Khi
tang luong gelatin, tuc la tang vat liéu tao mang trong khi
lwong anthocyanin khong ddi lam cho hau hét cac phan tir
anthocyanin déu c¢6 co hdi dugc bao phi boi gelatin trong
qua trinh vi bao [1]. Do do, khi ting lugng gelatin dan dén
hiéu suat vi bao anthocyanin cang tang. Tuy nhién, khi ting
ty 1& anthocyanin/gelatin dén 1/4,5(w/w) san phdm vi bao
anthocyanin thu dugc c6 mau dé nhat, khac xa so vdi san

phim vi bao & ty 1¢ anthocyanin/gelatin con lai va
anthocyanin nguyén liéu. V&i két qua nghién ctu trén
nhom tac gia chon ty 1¢ anthocyanin/gelatin = 1/4 (w/w)
cho cac nghién curu tiep theo.
3.2.1. Anh hwong cia nong dé dung dich vi bao
anthocyanin- gelatin

Trong nghién ciu nay, nhom tdc gia chon ty I¢
anthocyanin/gelatin = 1/4 (w/w), toc d¢ dong phun
700ml/gid, nhié¢t d¢ khong khi say 150°C va khao sat nong
d6 dung dich vi bao anthocyanin- gelatin ¢ cac mire 15°BX,
ZOFBX, 25°B‘X va 30°Bx dén hiéu suat vi bao. Két qua duge
thé hién ¢ d6 thi Hinh 2.
88.63%

87.542

[{e}
o

84.67¢
85 83944

80
75
70
65
60 -

Hiéu suat vi bao, %

15 20 25 30
Nong d6 dung dich, 9Bx

Hinh 2. Anh hieéng ciia népg @6 dung dich vi bao dén
hiéu suat vi bao
(Cdc chir cdi khéc nhau trén do thi thé hién sai khdc c6
¥y nghia voi p<0,05)

Dua véo két qua Hinh 2 thay ring nong d¢ dung dich vi
bao anthocyanin - gelatin ¢6 anh huéng dén hiéu suit vi
bao. Khi ting ndng d6 dung dich anthocyanin — gelatin,
hiéu suét vi bao c6 xu huéng giam. Cu thé, khi ting nong
d6 dung dich anthocyanin - gelatin tir 15°Bx 1én dén 30°Bx
hiéu suét vi bao giam tir 88,63% xudng 83,94% tuong tng.
Tiép tuc ting nong d6 dung dich anthocyanin- gelatin Ién
35%Bx thi qua trinh vi bao khong thuc hién dugc, san pham
sau vi bao khong & dang hat ma tao thanh dang mang, soi
do d6 nhét qua cao. Nguyén nhén cua sy thay déi trén 1a
do khi ting ndng d6 dung dich anthocyanin- gelatin cang
16n thi hdn hop tao thanh tré nén khé dong nhét nén khi
thuc hién qué trinh vi bao mang gelatin khé bao phu hét
anthocyanin 1am cho hiéu suit vi bao giam. Hiéu suat vi
bao & 15°Bx va 20°Bx khéc nhau khong co nghia Tir két
qué nghién ciru trén nhém tac gia chon ndng do dung dich
anthocyanin - gelatin 20°Bx dé thyc hién qué trinh vi bao.
3.2.2. Anh hwong cia nhiét @ khong khi say phun

Dé khao sat anh hudng ciia nhiét do khong khi siy phun
dén hiéu sudt vi bao nhom tac gia chon ty 18
anthocyanin/gelatin = 1/4 (w/w), ndong d6 dung dich
anthocyanin- gelatin 20°Bx, téc d6 dong phun 700 ml/gi®
va chon nhiét d6 khong khi siy phun ¢ mirc 130°C, 140°C,
150°C, 160°C, 170°C va 180°C. Cac budc tién hanh nhu
muc 2.2.3 va Kkét qua dat dugc nhu Bang 1.

Tir két qua thu dugce ¢ Bang 1 cho thay nhiét d6 khong
khi séy 0 130°C khong thuc hién duge qua trinh vi bao
anthocyanin béng gelatin, san phém vi bao ¢c6 do Am cao,
dinh bét. Tang nhiét do khong khi tir 140°C dén 170°C qué
trinh vi bao thyc hién duge. Theo do, & nhiét d6 khong khi
140°C cho hiéu suit vi bao thip nhat (79,25%), d6 4m san
pham cao nhit (8,86%), v4i dd 4m nay khong phu hop cho
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qué trinh bao quan va san pham thu dwugc khong min. O
nhiét d6 khong khi tir 150°C dén 170°C cho hiéu suét vi
bao khd cao (87,36+87,94%), d6 am san phim dat
(5,04+5,26%), san pham roi, min, mau do tuoi. Tuy nhién
& cac muc nhiét 6 khdng khi nay cho hiéu suét vi bao, do
am san pham khéc nhau khdng c6 nghfa. Nguyén nhan cta
su thay d6i trén 1a do khi cb dinh toc do dong phun nguyén
liéu néu tang nhiét d6 cua khong khi sdy lam cho am tur
trong cac hat nguyén liéu s& boc 1én dé dang, triét & hon.
Tir két qua thu duge nhom téc gia chon nhiét &6 khong khi
150°C cho nghién ctu tiép theo dé tiét kiém nang lugng.
Két qua nghién ctu trén ciing phu hop véi két qua nghién
ciu cua tac gia Sahar Akhavan Mahdavi va cong sy da
chon nhiét d6 khong khi sdy la 150°C dé thyc hién vi bao
anthocyanin bang maltodextrin, gum Arabic va gelatin [2].
Biing 1. Anh huong ciia nhiét dg khong khi sdy dén hiéu sudt vi
bao, do am va trang thai san pham

lgﬁgft iﬁi Hiéu suit| Do 4m Trang thai clia san phém
(og) vibao (%)| (%) vi bao
130 ) 12,872+ |San phém vi bao am, dinh
0,36 bét
140 79,25 + | 8,86°+ | San phdm vi bao roi, mau
2,14 0,21 do tuoi
150 87,382+ | 526+ |San phim vi bao roi, min,
1,63 0,41 mau do tuoi
160 87,36+ | 5,14+ |San phidm vi bao roi, min,
2,14 0,33 mau do tuoi
170 87,942+ | 5,04+ 0, | San phém vi bao roi, min,
2,08 37 mau do twoi

(Cdc chiF cdi khdc nhau trén ciing mét et thé hién sai khéc c6 ¥
nghia voi p<0,05)

3.2.3. Anh hwéng cia toc dg dong phun

Trong nghién ctru nay nhom tac gia chon téc d6 dong
phun nguyén li€u vi bao ¢ cac muc 600 ml/gio, 700 ml/gio,
800 ml/gio, 900 ml/gio va 1000 ml/gid. Két qua anh hudng
cua toc do dong phun dén hiéu suat vi bao, d am va trang
thai san pham duogc thé hién & Bang 2.
Bing 2. Anh huéng cia téc do dong phun dé:n hiéu sudt vi bao,

doé am va trang thai san pham

Toc iougong Hiéu sudt| Do am Trang thai ciia san phém
(Hfl aiy |Viba0 (O6)| (%) vi bao
600 88,072+ | 523+ |San phdm vi bao roi, min,
2,32 0,26 mau do troi
700 87,852+ | 5,16°+ |San phém vi bao roi, min,
2,76 0,32 mau do tuoi
800 87,952+ | 546°% |San phim vi bao roi, min,
2,31 0,41 mau do troi
900 87,69+ 8,120 +0,| San phim vi bao it roi,
1,98 27 khong min, mau do tuoi
1000 79,60+ | 11,452+ |San phém vi bao hoi dinh,
2,25 0,25 mau do tuoi
ac chit cai khac nhau trén cung mot cot t é ién sai khadc co
Cdc chir cdi khac nh on cl ot cot the h kh,
vy nghia voi p<0,05)

Két qua thu dwoc tir Bang 2 cho thiy & cac muc tbe
do dong phun 600 ml/gio, 700 ml/gio, 800 ml/gio va
900 ml/gi¢ deu cho hiéu suat vi bao cao (87,85+88,07%),

dd 4m san phém dat (5,16+5,41%), san phém vi bao roi,
min, mau do tuoi, duy nhat & tbc d6 dong phun 900ml/gic
cho san phém vi bao c6 do 4m 8,12%, san phém vi bao it
101, khong min. Khi tc do dong phun 1én 1000 ml/gid, higu
suat vi bao giam 79,6%, &6 am cao (11,45%), san pham vi
bao hoi dinh. Nguyén nhan ctia sy thay doi trén 1a do ting
tdc d6 dong phun nguyén liéu lam cho céc hat nguyén liéu
dugc phun dudi dang swong mu ¢ mét dg cao, c6 xu huong
dé bi dinh chum trong khong gian buong say, am tir cac hat
nguyén liéu boc 1én khong kip dan dén do 4m san pham vi
bao cao. Tir két qua nghién ctru trén nhom tac gia chon toc
d6 dong phun 800 ml/gi¢ cho qua trinh vi bao anthocyanin.

3.3. Khio sit mét sé chi tiéu ciia sin phim vi bao
anthocyanin bang gelatin bién tinh

Dé khao sat mot so chi tiéu cia san phiam vi bao
anthocyanin bang gelatin bién tinh nhom tac gia tién hanh
vi bao véi cac thong sb ky thuat nhu sau: Ty 18
anthocyanin/gelatin=_1/4(w/w); Nong d6 dung dich:
20°Bx, nhiét d¢ sdy 150°C, téc d6 dong phun: 800 ml/gid.
Quy trinh vi bao nhu Muc 2.2.3 va so sanh véi anthocyanin
nguyén lidu. Két qua duoc thé hién & Bang 3.
Bing 3. Mot s6 chi tiéu ciia anthocyanin vi bao va anthocyanin

nguyén liéu

Chi tiéu Anthocyanin vi bao Anthocyanln nguyen
liéu
Cém quan Bot mau toi, min, mau | Bot mau toi, min, mau
q do twoi do dam.
D6 dm 4,98+0,43 5,06+0,36
Tinh tan tan hoan tc?an trong tan hoan t(?an trong
nuoc nuoc
Hiéu suét vi
bao (%) 87,98+1,15 -
San phém

Hinh 3. M4t s6 chi tiéu ciia anthocyanin vi bao vd
anthocyanin nguyén liéu

Két qua trén cho thay khi vi bao anthocyanin véi diéu
kién nghién ctru nhu trén cho hiu suit vi bao 87,98%.
Anthocyanin vi bao va anthocyanin nguyén li€u c6 cac chi
tiéu cam quan, do 4m, tinh tan twong duong nhau. Tuy
nhién d6i v6i anthocyanin nguyén lidu ¢6 mau dé6 dam hon
s0 voi mau vi bao. Két qua hiéu suit vi bao nghién ciru thap
hon so v&i nghién ciru cia tac gia Sahar Akhavan Mahdavi
va cong su khi st dung gelatin vi bao anthocyanin véi hi€u
sudt 94,97% khi st dung ty 16 anthocyanin/gelatin= 1/4
(w/w). Nguyén nhan c6 sy khac biét trén 1a ¢6 thé do tac
gia str dung vat liéu phii (gelatin) c6 d6 Bloom 16n hon dan
dén kha nang tao mang bao phu t6t hon. Mit khac, hiéu
suét vi bao con c6 thé phu thudc vao thiét bi vi bao [1].
3.4. Nghién ciru dj én dinh anthocyanin ciia sin phim
vi bao trong quad trinh bdo qudn

Do 6n dinh cua anthocyanin dugc xac dinh bang phan
tram anthocyanin con lai tai thoi diém do so v&i ban du.
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Dé dé dang thdy dugc tac dung cua qua trinh vi bao dén do
on dinh cia anthocyanin, nhom tac gia tién hanh theo ddi,
s0 sanh su thay d6i ham lugng anthocyanin ctia mau vi bao
va khéng vi bao trong thoi gian 100 ngay v6i chu ky xac
dinh 10 ngay/lan. Cac mau duogc cho vao trong tii PE &
nhiét d6 thuong. Két qua dugc thé hién ¢ Hinh 4.

100 4

(o]
o

(o]
o

[o2}
o

(S}
o

Ham lugng anthocyanin con lai, %
~
o

0 10 20 30 40 50 60 70 80 90 100
Thoi gian bao quan, ngay

—o— gelatin vi bao —=— gelatin nguyén li¢u

Hinh 4. Si thay déi ham lwong anthocyanin theo théi gian

Tir Hinh 4 thiy riang: ham luong anthocyanin giam
dan theo thoi gian. Sau 100 ngay theo ddi, ham lwong
anthocyanin con lai 88,32% ¢ mau anthocyanin vi bao,
trong khi & mau anthocyanin nguyén liéu 12 76,78%. Theo
do6, trong 10 ngay dau, tbc do giam anthocyanin cia mau
anthocyanin vi bao va anthocyanin tuong duong nhau,
sau do toc d6 giam ham luong anthocyanin c¢é sy khac
biét rd gira 2 mau, trong d6 ham lugng anthocyanin &
mau anthocyanin vi bao giam cham hon so véi mau
anthocyanin nguyén liéu. Nguyén nhan c6 thé do, theo
thoi gian bao quan dudi tac dong cua diéu kién méi truong
(nhiét do, anh sang, oxy,...) anthocyanin dé bi thoai hoa
lam cho ham lugng anthocyanin giam dan. Tuy nhién,
anthocyanin duoc vi bao boi gelatin nhu rao chén vat Iy
ngan can sy tac dong cua diéu kién bén ngoai nén han ché
dugc sy thoai hoa [1], [7].

4. Két luin

Qua trinh vi bao anthocyanin boi gelatin bién tinh chiu
anh hudng bai cac yéu t6 nhu ty 18 anthocyanin/gelatin,
ndéng do dung dich vi bao, nhiét o khong khi va toc do
dong phun. D3 tim ra diéu kién k¥ thuat thich hop dé vi bao
anthocyanin bang gelatin  bién tinh gom: ty 1¢
anthocyanin/gelatin= % (w/w), nong d6 dung dich vi bao
20°Bx, nhiét d6 sdy phun 150°C va tbc d6 dong phun 800
ml/gio. Anthocyanin dugc vi bao ¢6 mau do tuoi, roi, min
va c6 kha nang lam giam ton that anthocyanin trong qua
trinh bao quan o v4i anthocyanin nguyén lidu. San pham
tao thanh c6 thé ung dung lam chat mau tu nhién an toan
cho cac san phém thuc phém véi do 6n dinh tét hon so voi
anthocyanin khéng vi bao.
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