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The influence of four blended wall materials
on soybean oil microencapsulation
YU Yi-shu, TONG Qun-yi"

(Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract; The influence of four blended wall materials on spray-dried soybean oil microencapsulation was studied.
Those four blended wall materials were composed by arabic gum ( AG) , starch octenylsuccinate ( OSA) , sodium
carboxymethylcellulose (CMC) , carrageenin( CAR) ,maltodextrin( MD) , soy protein isolate( SPI).The performance
of microencapsulation was characterized by microencapsulation efficiency, thermal stability, glass transition
temperature( Tg ) and surface morphology. All samples were broken down at 250°C, the microencapsulation
efficiency of microencapsulation made by CAR-SPI-MD wall material was the highest which was 95.10% ,and its
glass transition temperature ( Tg) was 48.9°C. The microencapsulation made by CMC - SPI-MD had the lowest
microencapsulation efficiency and Tg, and both of the microencapsulation made by AG-MD and OSA-MD had
moderate value.According to scanning electron microscope(SEM) ,the particles were rounded, and most of them
had no distinct fissures and holes, but there were some fissures and holes around the particle surface made by
CAR-SPI-MD, so further studies were needed to improve it.
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Table 2 Physicochemical parameters of four microencapsulation samples

FEREM Dy, (pm) SPAN FIA & i SO(mg/g) U BELECE EE(% )

AG-MD 0.51 2.22 23.33 +0.58" 92.79 +0.10"

0SA-MD 0.58 2.88 19.17 £0.24* 94.06 +0.51°
CMC-SPI-MD 5.40 3.06 34.17 £0.84° 89.47 £0.32°
CAR-SPI-MD 14.21 1.30 15.83 +0.10" 95.10 +0.32*
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Table 1 The composition of different blended wall materials
HEREM BERE L H
AG-MD AG(25% ) :MD(75% )
OSA-MD OSA(25% ) :MD(75% )
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CAR-SPI-MD CAR(2% ) :SP1(20% ) :MD(78% )

122 KRG 105°C KA .
1.2.3  IeRER BE K2 SPAN [l 52 B/ hb 5 e %
B R BT IEK S, WER IR A AR 10min, ff H
FEOTIHL. LA Dy, (MA) AL G 48 7 34 e,
SPAN R FAF 34—k HiE LR .

D9()_D10

SPAN = (1)
50

1 : Dy Dy Doy 353527 BB 43 40 10% 50%
90% JIt X L 11 FOURE BLAR o
1.2.4  AUIRFEFR M (SO) &g SMIREERHE (EE) 1Y
M HEFAFREBUSUIR S 2.00g (W, ) , B 50mL B.08
H L A 20mL £ v Bk, PR35 Smin o %, VR IE F1H
TEAG/NEEFR (W,) o A 30mI A TR ik 06 V4% B8 0 45 L U

70 30125238

A BEIEUE S, A =R . A IR E/NEM T,
60°C BEZE M (W,) ",

ey _  Wam W ,
SO(mg/g fCHE) = (——) x 1000 K (2)
1

RGIHASEAE V| SIS e T e 2% S 2= (TO)
SRR PRI R I M S R AR o B O B AR
(EE) "5 L
s £(3)
1.25 PUR#ERFaE s FH#O T RS (TGA)
0 2 o s B B RS M, B 8.0 ~9.0mg #F & 1 F 3 IR
Hr L R SN 25~500°C , FHEEEER 10°C/min, TG
PAELET S N, FabdT ",

1.2.6 RSP ISIELASIREE (Tg) Mg HZERHE
T EEPY (DSC) Ul 5 I 82 1Y Tg, BL (5.0 £0.2) mg
FMETHAER, USHaRhs A, JHERE 20~
100°C , F1-7E 3 2 10°C/min'" |

127 FHIEZS  HBUbERES, FH XU R W 52 76 R
o b 3 T AU WL I e A e T T A,
HL R 1.0kV

1.2.8  Giil4#r  IdspRE N 3 R, B
{H ,SPSS19.0 #E47 &g 404 (p <0.05)

2 #RE5ITR

21 EAEMIMHMEKENE(EE)ZEMm

PO b f4 fise 8 S T vl A 3 7 15~35mg/g TR HE >
(6], Tk RS BE 38R AE 89% ~96% Z [a], i3 2 Jffk.
AKX MR S RIS E2 A, £
TE VR 7 e BRI, P S R Rk = . CAR—SPI-MD 42
B BERA B T s 3 3R T TR I, TAOIR S R R v . o
95.10% . ZLALWROKL BE 52 mal i X 3850 % . AG—MD Fi
OSA-MD 5 & BB il £ 0 FLALTBORS BE (KT 20c¢p; i
CMC-SPI-MD #1 CAR-SPI-MD % & B A4 #4519 7L
B, T RPE R T4 R RS EEN
PG RRVE D, A 0k BE 3 & o — D I, RN BE 3 i
IS8T 55 A7 3 P9 3508 e R 4 BT, (e Rk DL S RS 1)
or FE T, DA ITT PG 2 T I A i, SR O R R 5
—J7 T, G B AN vk 2% B Ak W PR A 2R s B, 42
{5118 BT 301 2 T e B PR AR SE A DI i P AT A
S IOEL I YRR ¥ 1) [) 0B H8C, AR AT 2 T Rl , B2 v i s B3
B, BEM T ERE BB IR S FH 2R 1 4P 5T 1 Rl R SOk TT
M, H CMC—SPI-MD 5 & BE M i £ i e 3 250 % 5%
1K, 3 7] BB S 551 Ho) VR 7 52 38T BB BB i O S A FH 5
1 5 T ) ) A N T VA O = ol P e B S R TS
5, 1 I TR SR S SCR A
22 EEEMMNUMREAREHMNZI

EE(% ) =( ) x100



ﬁé:ﬁ%&l

WR SRt

B 1 BT 4 P 2ERE i 7E 25~500°C 3 [F] 1Y
AR . 4 BRSNS AE 250°C JT 4G H B B 35 R
A FHHAL PR IR & 2R KA fL . FE 250~500°C Z [H],
A i ) S B 3 R SR VR T BE B I i | R Sl i D R 1)
R A FIRT AL, 4 FhRf i 3 — [ BE A i o 43 0 oA
AG—MD 60.83% ; OSA— MD 64.46% ; CMC — SP1— MD
57.01% ; CAR—SPI-MD 60.92% . 4 FtkE 5 AE 200°C
BT R R & S By, T B th TR R b g
HIKZER . KX —E G A E R 2 5 R 1k 2F
LR WA 43 K S AE TR A AR v B S O L AE
25~105°C Z [a] p4 Jo s i 2k ik 2 B Bk 28 &, He
P RAE 3.0% ~3.5% 2 |f] .

9
N .
_ 77 N AG-MD
o0 6, \'\\
£ ] ,
g \
B 4 .
3 T
21 T
14 : : : : : : : T
50 100 150 200 250 300 350 400 450 500
. E(T)
8 T
77 e

Pt (mg)
A N

3 1 ..
: —
50 100 150 200 250 300 350 400 450 500
T EE(C)
9,
s
7] AN CMC-SPI-MD
o0 6 \\\
£ ~
E 3 .
X 4 S
3 2
2] T
50 100 150 200 250 300 350 400 450 500
i E(C)
92
g T,
7] M CAR-SPI-MD
g 61 h
E 51 .
\_E\/ 4 A e
31 5
21 e
1

50 100 150 200 250 300 350 400 450 500
HEE(C)
Bl OB U™ i B A M £k (TGA)

Fig.1 TGA curve of four microencapsulation samples
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Table 3  Glass transition temperature ( Tg) and

moisture content of four microencapsulation samples

BEEEM Tg(°C) TKE(%)
AG-MD 46.68 +0.30° 2.96 +0.08"
0SA-MD 4277 +0.20" 3.13 +0.08"
CMC-SPI-MD 4232 £0.15 2.64 +0.10"
CAR-SPI-MD 48.89 +0.30" 2.99 +0.03"
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Fig.2 Scanning electron microscope( SEM)

of four microencapsulation samples
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