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Abstract: Objective: Modified starch was used to mix with gelatin
to prepare the capsule shell, and the cost of preparing the capsule
shell was reduced. Methods: Oxidized corn starch prepared by
using 15% hydrogen peroxide was used as raw material to mix
with part of gelatin. The oxidized corn starch/gelatin composite
film and capsules were prepared by casting method and
impregnation method, respectively, and were characterized by
Fourier transform infrared spectroscopy ( FT-IR), X-ray
diffraction ( XRD) and Scanning electron microscopy (SEM).
Results: The results showed that the ratio of oxidized corn starch
5, the drying weight loss of oxidized corn

and gelatin was 5 *
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starch/gelatin composite capsules was 13.0% ~ 15. 0%, the
disintegration time in distilled water and simulated artificial
gastric juice was less than 10min, and the crunchability was not
more than 5 granules. Conclusion: The properties of the
composite capsule prepared by blending oxidized corn starch with
gelatin met the requirements of Chinese Pharmacopoeia (2020).
Keywords: oxidized corn starch; gelatin; capsules; preparation;

characterization
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Table 2 Effects of different OSt ratio on the drying
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Table 3 Disintegration time of OSt/Ge
composite capsule
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Table 4 Effects of different OSt ratio on shell brittleness

of OSt/Ge composite capsules
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Figure 2 FTIR of OSt/Ge composite capsule
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Figure 3 XRD pattern of OSt/Ge composite capsule
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Figure 4 SEM image of OSt/Ge composite capsule

1b 5 R0, BAFA P E 25 8) (20200 FoR . AL E K TE B
55 1 Jie TR ) 6 Y 5 I 5 W 3 IR AR T T RS B i 9 5
FO AR o 5 S T A T b 2 B 5 A R i A B B v
BT AL LT TRABT L T A A vy R e 52

5% 3Tk

[1] 5846, PR, sk ER, 55, DI AP — W R AR &2 & BE I i
il 4 KM RE [T, PR AR, 2021, 37¢10): 171-179, 307.

GUO H, SHI Z Y, ZHANG H X, et al. Preparation and properties of
gelatin-citric acid-stearic acid composite gel [J]. Modern Food
Science and Technology, 2021, 37(10): 171-179, 307.

[2] % 1, BT, SCWRE, 45 524 otk Ve B R T2 e S Pk e

SEHTIIL. BAR A SRR, 2020, 36(9): 156-163.
PAN B, JIA X, ZHI Z H, et al. Process optimization and
performance analysis of composite modified starch membrane
materials[J]. Modern Food Science and Technology, 2020, 36(9):
156-163.

[3] AHMED M A, AL-KAHTANI H A, JASWIR 1, et al. Extraction and
characterization of gelatin from camel skin (potential halal gelatin)
and production of gelatin nanoparticles [J]. Saudi Journal of
Biological Sciences, 2020, 27(6): 1 596-1 601.

[4] L1 Y, WANG J H, WANG E C, et al. The microstructure and thermal
properties of pulsed electric field pretreated oxidized starch[J].
International Journal of Biological Macromolecules, 2023,
235: 123721.

[5] E 1) e, B 5840, Ihose, &5 . 352 7R U B RO BE X B 4 2 00 I
SFEVERE AR R (7). Hh BT 252058, 2017, 26(24): 2 984-2 988.



F&M | Vol.40, No.5

WANG X F, ZHANG J W, SHUAI F W, et al. The effect of
hydroxypropyl starch substitution degree on the performance of
starch hollow capsules[J]. Chinese Journal of New Drugs, 2017, 26
(24): 2 984-2 988.
[6] fAT 2RI, K SCHR, A%, 45 T ffe 8 TRk T A% S T 0 1 o A K K
T 250 B2 4 v (g 8 D). & Tl B, 2017, 38(6): 163-167.
HE S K, LIU W J, CAO J, et al. Preparation of enzymatic
hydrolyzed hydroxypropyl potato starch and the application in
hollow capsules[J]. Science and Technology of Food Industry, 2017,
38(6): 163-167.
[7] BRI S, BHE 22, BRok 9, 45, S L UE M /AT 4 R P0OK T 2T 1Y
il £ K F2AE ], b E R AR, 2022, 22(8): 182-189.
CHEN Q J, ZHAO Y L, ZONG Z Y, et al. Preparation and
characterization of mung bean starch/cellulose nanocrystalline
capsule shells[J]. Journal of Chinese Institute of Food Science and
Technology, 2022, 22(8): 182-189.
[8] MORENO O, CARDENAS J, ATARES L, et al. Influence of starch
oxidation on the functionality of starch-gelatin based active films[J].
Carbohydrate Polymers, 2017, 178: 147-158.
[91 ZHANG N Z, LIU H S, YU L, et al. Developing gelatin-starch
blends for use as capsule materials[J]. Carbohydrate Polymers, 2013,
92(1): 455-461.
[10] 75 ¥, S JE By B R ke £ i K 5 O i P S R )], &
5 AR AR AR, 2021, 40012): 5-16.
SU L Q, WU J. Research progress on starch based future foods and
their preparation methods[J]. Journal of Food and Biotechnology,
2021, 40(12): 5-16.

[11] ZHANG Y P, ZHAO Q, WANG H S, et al. Preparation of green

and gelatin-free nanocrystalline cellulose capsules[J]. Carbohydrate

B OLERUEXRER/ BAREARERTHH &SR

Polymers, 2017, 164: 358-363.

[12] BEURHE, FEWEAR, i 10 0T, JE B BE I 00 ROV 25 4 L Bt B F
PERFFE S JRE (0], 15 Ah 5 A R 224, 2017, 36(7): 673-679.
HUANG J R, TANG X D, PU H Y. Research progress on
microstructure, texture and stability of starch gel[J]. Journal of
Food and Biotechnology, 2017, 36(7): 673-679.

[13] MARIIA K, ARIF M, DING Y, et al. Preparation of novel hard
capsule using water-soluble polysaccharides and cellulose
nanocrystals for drug delivery [J]. Journal of Pharmaceutical
Innovation, 2022, 18(2): 675-686.

[14] PUTRO J N, SOETAREDJO F E, LUNARDI V B, et al
Polysaccharides gums in drug delivery systems: A review [J].
International Journal of Biological Macromolecules, 2023,
253: 127020.

[15] SCOPEL B S, RIBEIRO M E, DETTMER A, et al. Cornstarch-
gelatin films: Commercial gelatin versus chromed leather waste
gelatin and evaluation of drying conditions[J]. Journal of Polymers
and the Environment, 2017, 26(5): 1 998-2 006.

[16] DANG X G, SHAN Z H, CHEN H. The preparation and
applications of one biodegradable liquid film mulching by
oxidized corn starch-gelatin composite[J]. Applied Biochemistry
and Biotechnology, 2016, 180(5): 917-929.

[171 ZHANG Y H, YANG N, ZHANG Y Q, et al. Effects of «-
carrageenan on pullulan’s rheological and texture properties as
well as pullulan hard capsule performances [J]. Carbohydrate
Polymers, 2020, 238: 116190.

[18] GARCIA M A V T, GARCIA C F, FARACO A A G.

Pharmaceutical and biomedical applications of native and modified

starch: A review[J]. Starch, 2020, 72(7/8): 1900270.

(L35 80 1)

[11] B, Ei, FE52, 45 /KR il Ak 20T E 4 25 1 5 M 5T 1 3
Wl [J]. £ 55 A TR 2E 4R, 2021, 40(1D): 1-11.

CHEN L, WANG Y, CHENG H, et al. Effect of high temperature
treatments of aqueous phase on structure and properties of starch[J].
Journal of Food Science and Biotechnology, 2021, 40(11): 1-11.

[12] 20k, 7, SRJRTS, 4F . W PR T RER TR R ] &
S5 HLAK, 2021, 37(7): 219-226.

LIS B, FANG T, SU H J, et al. Research progress of superheated
steam drying technology [J]. Food & Machinery, 2021, 37 (7):
219-226.

[13] KATHURIA D, DHIMAN A K, ATTRI S. Sous vide, a culinary
technique for improving quality of food products: A review[J].
Trends in Food Science & Technology, 2022, 119: 57-68.

[14] 3R A, B &2, Ak, S /DL IR 0 BB E L T2
SE[0). &SI, 2021, 37(7): 129-132, 158.

ZHANG N, GE X H, SHI L, et al. Study on the process of
superheated steam stabilization of wheat germs [J]. Food &

Machinery, 2021, 37(7): 129-132, 158.

[15] E 200, Tk, 97546, 55 0 A5 T 0 Bt % s B 5T it
JE[I]. £ dh 5 HLA, 2014, 30(2): 234-237.
WANG X C, ZHANG X K, SU Z W, et al. Research advances on
superheated steam drying and inversion point [J]. Food &
Machinery, 2014, 30(2): 234-237.

[16] KM, & %, &% &, 4. T 8RN #4030 25 1501 [1]. B
d1 T2, 2019, 49(9): 825-828.
SONG Z P, CAO W P, GE L F, et al. Design on T-groove loaded
choke[J]. Radio Engineering, 2019, 49(5): 825-828.

[17] Z= 8, EAHE, Bl fh, 5. 55 T BROF R I (0 A 00 A 2 48 8T 28
AP SE 0] P E AR HEAL, 2021C19): 241-245.
LI J, WANG B Y, LU W, et al. Research on baking uniformity test
of electric oven based on shortbread and slices of bread[J]. China
Standardization, 2021(19): 241-245.

(18] E 4K, BEAHAE, 2848, 5. AR b £ W i 4 2 &5 1 42 7 o
FE[]. Hzs i FHOR, 2016(4): 51-55.
XIA R, TANG X W, LUAN C, et al. Food heating uniformity

Vacuum

improvement

Electronics, 2016(4): 51-55.

of flat-panel microwave ovens [J].

193



