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Fig.1 The preparation process of MBS/CNC capsule
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Fig.2 The viscosity variation curves of film—forming gel solutions (a) and capsule—forming gel solutions (b)

at different temperature
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Fig.3 Effects of CNC content on the tensile strength
of MBS/CNC capsule—film
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Fig.5 The photos of the MBS/CNC capsule—film with different CNC content
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Fig.6 The photos of the MBS/CNC capsules with different CNC content
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Fig.7 FTIR spectra of the MBS/CNC capsules

#1 MBSCNCEREZHTRIE

Table 1 The loss on drying of the MBS/CNC capsules
MBS/CNC i % 5% T KE/%
MBS/CNC-0 14.98 + 0.08
MBS/CNC-2 14.72 £ 0.06
MBS/CNC-4 14.99 + 0.09
MBS/CNC-6 14.79 £ 0.05
MBS/CNC-8 14.14 £ 0.08

% 2 MBS/CNC B % 5 i B i B IR
Table 2 The disintegration time
of the MBS/CNC capsules

MBS/CNC A AR A ]

IRE T EEMEARY ERBMATFRP
MBS/CNC-0 8'32" 7'14"
MBS/CNC-2 8'51" 7'48"
MBS/CNC-4 9'26" 802"
MBS/CNC-6 112" 820"
MBS/CNC-8 13'21” 12'51"

PE, FTIR R EIER 5 CNC Z MK A L4
2 A R A 2E B T, TR DA SR TR B T
&G AR 45 H BRRE WO
2.7 XRD & #f

ATA CNC F 2 /9 MBS/CNC Jig 2 72 () XRD
gt EE K 8 fron, B AT LLE ), MBS/CNC
I #E 52 1) XRD 78 20=20° &£ A #R LB T — 9 1Y
T 4 06 | 3SR B N UE R 19 O 2 T XU R X T
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Fig.8 X-ray diffraction patterns of the MBS/CNC capsules
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Ji2 B e AE 20=23°FF 3T H B T — A B B AR BT A
W, FLB A CNC FH it i 38 @4 8t | i 2 &1 4
FYK Y XS LR IE AT S50, FLYE 20=34°f}3r
LT — BT 0 K R AR 2T 4 B T
RUZERI ) AR 3 Y45 TR 4Ok F , MBS/CNC-0 fi
R RIS N 32.10%, BEE CNC FHHE Y1
T, XoF N i e 1) 45 bR B Z 5, 4 CNC
N 6%, MBS/CNC -6 % 2 5¢ i 45 & 38 B0
43.30% ,$E 15 T 34.9% , % CNC A4 & T
MBS/CNC g 22 5¢ IR AR R 45 i
2.8 SEM &7

A [ & CNC 9 MBS/CNC Ji% 4 5% () SEM
mE 9 Frw, mE R LIE B, R CNC 1 1%
5¢ (1Bl 9a) RO U TCA4 T | L3 B in CNC
ZJE W3 5¢ (18] Ob~e ) BEAR T R0 R T3, 45
P, W] MBS Hl CNC #2422 40 H A 2

(¢)MBS/CNC-4

(a)MBS/CNC-0 (b)MBS/CNC-2

#3 AECNC AZHK MBS/CNC KEZH L RIEH
Table 3 The crystallinity index of the MBS/CNC capsules
with different CNC content

MBS/CNC fz $ 45 ah 48 4 Cl/%
MBS/CNC-0 32.10
MBS/CNC-2 32.82
MBS/CNC-4 33.75
MBS/CNC-6 43.30
MBS/CNC-8 45.33

FALEF . SR, 24 CNC 5 B vy i 2 i 2 i 3 /0
HE/NIURL, X n] B T RER CNC 3,
W CNC R %5 5 75 MBS 19 3% 5 HIP i &0 i
FE W G151 & HREMIR, 454 1 1w sE
45,255 CNC AR 1Y SEM B, MBS/CNC-6
JiE e e BA B RIVERE , R — Bl EAF B 2R T TE A

(d)MBS/CNC-6 (e)MBS/CNC-8

B 9 MBS/CNC B #E = H# SEM
Fig.9 SEM of the MBS/CNC capsules
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A—ERFEM . CNC 1E Ry 35 R A g s 14k
VE B R I B A B AR, 2 CNC iR 6.0%
B, G K2 U Ry i J A JIE A SR R 15.61 MPa,
BT 175.2% ., #ZG3ER 5 CNC ZAA & E
2% BN A= U B AL BT, iR DL R VY
A, IR 4 B RHETR I % ., MBS/CNC
JE B 58 W BB B W A MEAT , CNC A A B2 5
T MBS/CNC Jig 4 5¢ SRR R 19 25 i & . MBS/CNC
JIE 5% 5T 1 T4 6 B R AL T 14.14%~14.99% 2 1]
H A ZE A3 AR T8 W B 1 A B BR R 14

min DA, BIAF G (P E 25 818) (2015) (1) FL e 223K,
2o LT My AN LT 24 2 A0 K it DAy JUR A 5 9 A 2k Jie
FeHAT ) W B9 N R

2 % X M
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Preparation and Characterization of Mung Bean Starch / Cellulose Nanocrystals Capsules

Chen Qijie', Zhao Yalan', Zong Zhangyang',

Zhang Peng',

Wang Feng', Xie Qionghua', Wang Jianhui®

(‘School of Chemistry and Chemical Engineering, Changsha University of Science and Technology, Changsha 410076
ZSchool of Food Science and Bioengineering, Changsha University of Science and Technology, Changsha 410076)

The starch based capsules were prepared with mung bean starch (MBS) and cellulose nanocrystals (CNC), the

glycerol and carrageenan were used as plasticizer and gelling agents. The MBS/CNC capsule—film was prepared by casting

method, and the dipping method was used in preparation of the corresponding capsules. The MBS/CNC capsules were

analyzed by FTIR, XRD, and SEM. The results showed that CNC could significantly improve the tensile strength of the

MBS based capsule. When the content of CNC was 6.0%, the tensile strength of the capsule—film was 15.61 MPa and

increased by 175.2%. The transparency of the capsule with different CNC contents was slightly reduced. The loss on dry-

ing of the MBS/CNC capsules were between 14.14% and 14.99%, and the disintegration time in distilled water and sim-

ulated artificial gastric juice were less than 14 min, which all met the requirements of Chinese Pharmacopoeia (2015).
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