51 0] (= A =S
201341 A

ACTA POLYMERICA SINICA

Jan. |

No. 1
2013

e

RAEVENSTHRARENFARSRE

% o' ZHEE A4 ket 0 ok A 4
("MEH IR TR AW IR A TS S 510640)

(* Commonwealth Scientific and Industrial Reasearch, Materials Science and Engineering, Melbourne, Vic 3169, Australia)

jEI,Z**

B OB N T RARMYE S TR RN BT S RN AT B 3 B BRI R R R R Y
M2 G5 K U A8 R AL 45 S A PRIE 7 T PR DT T 2% S AR Y 24 T s 2 A R A AR AT A e T 38 0 1Y ) R [ R O 2%
il g A0 ] 4 B 4 5 T2 00 R R B P B BRSO AT T SRR AT AR IR B AR R T BT A 160
ZAE R T S, B R I B A B A AN T 2 R ST T AR T I A A ) S BT A ) T R G O
7 RN I T B LU i R AL W B4 5 T 2 4 2T I e B M 2 — . AR R, B AT X IE 45
AR J5 35 ) TR ABIT 5 (I e 9 Mo 2 T A 00 I e 0 OB B9 T 9 B2 R 15 4% 8 1 B B 2 1A B0 90 B0R AT 2
B )L N A F R S R AR R T SRR R I Tk R D R SRR E AR R A T R ek R,
TE i JEE A ) F A SR AL T G AR LA ) SR A% G R i T A B R Tk o A R I A, R A I

FEWT T P9 SR A AT AT . AU SR TR B S R AN BB YRR A T O A e e B ) SRR

KGR R, RNAERIESgER, WK, TR, KA T, RE

JRE R Tz T2 DR A AT RE R A
ELA 160 ZAE IR DT st B i i1, 2010 4F of
I = 24 117 37 1 Je 8 7= ot B R A 2 36 100 {28 AR
M, BT b e i 32 LR FRE B
S B E R GRS R A =T iR
LA Y HE W) K3 1, AT B 1 A ) 3 1 A
PRAGE 5T RS 73 1 00 A 435 4 R Al 2HC A 1%
A — SRR RN R BN 5 T S O TR
KA W) e R C A5 250 S, 1 WY e e K
PEAR 2% T UK 5C 17 ik B S 38 9 25 DU I R A
B 7R TR AT WS RT 7 AR e P A AR X R
SEAN T A 52 KA R AR ) BRI, 5 A8 g
1717 A3 S50 e A 1 5. G A, ol A AR S 2005 T 7Y
R, BB el T sl W U5 8043 A A A T AE 5 |
ZRAR 22 NFERHES . I ARk P i 7 T 590
WALHE, L E B 52504 BR (FDA) 1A %
Bt B e N FE AR 22 4> (generally regarded as safe) 44
B B S B YR A R b SRR O
] G KR g 2R s st IXC, [ 1A A1 0 A% ol feff k2

$ X B B A 7 24 T M 2. 2012 4F v [ 38 43 i 1X
Fa 2 F) T SR R A A g W I I 9 i T
KR PR E A R, A 0 R R R R
£l B

TELE 25 F T 3 vh R0 e A R K R e g
Wb 22— — BRI A T A, IS R R
PR o B 45 B 20 W R AF 9 o 4 G e 4 4
BRAC AL AN e TR R AT 4R R AT A S
A TERIFEE S, BAH S LEA SRR
N3 T £ 4 2 (HPMC) Y e b0 i 4
it (ELE T SRS DAY A T A 7 Ak TR A Y B
A /0 B oS W) i A P R 25 T e . i
P P 2 s 3 7 8 A A 0 — TR R 0 M 0
TS [ Pl B B T4 22— T L R
R TR T L 2T 4 2 AT SRR T

AR SCLEAR T R 25 T I A 1 S 5 T i Y 1)
S50, AR 45 I 7 AR A5 45l B 7 TG 4R o
K25 T R R PE R 4 T S R R
R T BHTWRTE ST % L 18 G f R [ A 28 T

% 2012-07-16 Y Ff ,2012-08-29 &4 ; EI K H AR Bl 2 3 4 (45 31130042 Tl 21174043 ) H 75 3 i 45 4 R 1 22 B} o5 & TURLAF 3 4 (3
45 20110172110027 ) F1 b e g3 A JE AR BIF I H (2012270085 F1 2012ZB0006 ) 5 ).

sl THIEK 22 A, E-mail : long. yu@ csiro. au
doi;10.3724/SP. J. 1105.2013. 12220



2 5

=

?

2013 4

— SR BT ST R O B T R B BEAT SOk
B AN SO 22 [ B b 36 i — 4 s B T EL 4 T
HUESS U

1 HRAREMNEFTTZ

iz 2 2 vh i3 MR 24 7 ik T R R R K Y. 245
2 3 1) 2 TR 5 A Gt W G g 4 1 AR T2 U A
5%, E RS R 04 0 2 R e 2 R R 2 ST AR AR
AH 5 M 08 1) A 7 TS 1 Rl P M A 1 A
T T PR B B A 7 T RO B A
TZ.
1.1 EREILEZ
H 1846 4F, Lehuby 7£ fib ) J5 A1 & ) v 42 i1
A FH P R R G A 1) A T DAk B B 1 AR
TERA EBA LA T A H 5 07 %
2 B KE O 2RV A 3k — R RN 1 VO A
BILTHE J 285 P, 28 2ok ol %) L B e I, 2 336 AL
T URAL VIO EA S TR . R L R
rh g B 5 22 B AR TR R A% R, R hr
J5 LA K BT A e 8K i, F T B R A AR Y T2
A, I R LV V) R M IR R BT 30T A B R X
— R (AT I AR R B TR S R B —
P B SR R 45 K 30% ~ 40% [ A B 5 AE
IR (60 ~70°C) T oK b, 28 5 (0 A AR L il
U S B s A B S 1 A Ll i — R A 1Y
T G I R A 13% ~16% KA.
1.2 BKEITE

R S o B B AR (R IR OK AN H ) 1
A e 200 b 308 o A o R ) 2 B i A R R i
TR i 2%, 5 2w AR B L, BoA A
VIR R e B L MBS GE T 2 R &
SRR R T LLB IR 250 S AL RO S 2 AN
RARAE. Haic 2k, vk E A 1833 4 & JF i il JH 4K
5 3 . It 5 BB ) e R ) R e 3K Bh K
2 AL A o) 40 3 1) A P AR A K B
WA FE T AR —. L
] G R HIL X, JHL ™ e AR T e 00 R o G 5 s A
= E T b A RO K 2 R AR i P i )
R, e e O L A A 8] L T2
S B 75 5 K R H TR A A T, B A R
WGEAE i e X AR L, TR) R I A I 30 O e
SCDLR DU SR I R SR 5B 2 3K B b A R R
B b 78 245 ) T o B B I 3 (DL 1)

_..—Gelatin solution... _ _

Fig. 1

Schematic representation of soft capsules line
used for gelatin-based materials

The gelatin films are coasted through two cold wheels. The
films are peeled from the casting wheels and fed between a
pair of rotating dies. A “form, fill, seal” process is used
at same time through two rotating dies. Capsule seals are

formed by compress.
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Chemical structure of hydroxypropyl methylcellulose
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Fig. 3 Chemical structures and physical schematic

representation of (a) amylose starch and (b) amylopectin starch
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Fig. 4  Gelatinization endotherms of different cornstarch with

excess water in the temperature range 50 ~175°C; (a) waxy,
(b) maize, (c) defatted maize, (d) Gelose 50, (e) Gelose
80 and (f) defatted Gelose 80 ( Reproduced with permission
from Ref. [51]; Copyright 2006 Elsevier)
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Fig. 5 Schematic representation of the phase transitions of starch during thermal processing and aging

(Reproduced with permission from Ref. [29]; Copyright 2005 Springer)
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Fig. 6 Schematic representation of soft capsules line used for
starch-based materials

The starch-based materials are firstly compounded by a twin-
screw extruder then extruded two films by two single extruders.
The extruded films are fed between a pair of rotating dies. A
“form, fill, seal” process is used that is identical to the one
used to prepare traditional soft capsule. Capsule seals are formed

by a combination of heat and pressure.
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DEVELOPMENT OF CAPSULES FROM NATURAL PLAN POLYMERS

Liang Zhang' , Yan-fei Wang', Hong-sheng Liu', Nuo-zi Zhang®,
Xing-xun Liu', Ling Chen', Long Yu'?
(" Center for Polymers from Renewable Resources ERCPSP , South China University of Technology, Guangzhou 510640)

(* Commonwealth Scientific and Industrial Reasearch, Materials Science and Engineering, Melbourne, Victoria 3169 , Australia)

Abstract The higher price of raw materials and the well-recognized shortcomings of gelatin capsules,such as
animal-derived ingredients,lower soft temperature and the instability of moisture in gelatin,have led to attempts
to develop replacement substances, such as various vegetable gums, hydroxypropyl methylcellulose cellulose
and modified starch. Although there are many patents and publications on the developing various substances for
capsules,only a few non-gelatin capsule products have recently entered the market. The reasons for the lower
commercial success include the higher price of these new products due to requirements for new processing
facilities ,and/or more complex processing conditions. This paper discusses the development of capsules made
from various natural plant polymers, including both fundamental science such as microstructure, phase
transition and rheology, as well as processing techniques and formulations. As one of the most popular food
ingredients and has good film-forming behavior, starch has shown great potential. The achievements in this area
have increased our knowledge of polymer science, in particular that of natural polymers. Application of
extrusion technique in capsule manufacture is a significant achievement.

Keywords Starch, HPMC, Gelatin, Edible gums, Natural polymer, Capsule



