5 15% 5514 ] (eI e o bl v R 4 Vol. 15 No. 14
2024 %47 H Journal of Food Safety and Quality Jul., 2024

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20240306009

Fek .

G v ainyiles S 3t 3D T L&A

O AR TARE Ak A Aaas!, A
E2a R FRHY mEHnT, E £
(1. FHAERZEE N A TR, M# 610039; 2. MESHEZ K EAERE, W#E 611137,
3. TR KA BRA R, MHS 610041, 4. P4l KF ARl b, fide  625014)

e

W E: BEY FIH 3D ATEIEAR, Wil —Fh & ek ik . DA AR B P 2GR U R IUBE X v 0, IR
HEC e 3D ATENR T2 Ak, 73 R a-TE Ry BN o o 20 W RS 1 00 ) 512 560 2 25 LA O o i A
s AR TR e W A SRS P A Y 5Ll B, R Footbot £k 3D FTERHLI A Hh 25 K i pE X5 5 71, LA
E VPR AR, SETRR R ANIEAS IR, Rk PR K . AT RR . OREEREEE AN 7E LA gk
TR R SLE, Ak 3D 4T ELRMA LR R S A sl B P00 183G B LASEB =8 A 28 O BRI 58 )
VES R, 2L SR A AT FRRUE Tk S B XE B F 22 7= R4 7 0 LR PPAR . BESR P 2 B IR0k A AT 1A S B
MU PE, BN 1.2 mg/mL AR 2GR BN o-TEM I | o3 20 WL T A 305 P R R 40 B h - 79.78% 11
70.59%. et 2R MBS TS 5w 10 K 3D B 2Bk 2RO RS Nt 4 g AT RTARVR I 30 g
A ARSI 40 g IREERBEA NG 40 g K G INBEARS N 0.3 g3 3D FTENERAE UL 1.2 RHAIRLEE 36°C,
Bl LB BB 50 mmy/s. TR BT BoR, 2 R ITURE T B2 00 AR E A (14200.05+2.52) g, 5 241(0.3240.02) mm,
R 4(0.34+0.02) Pa, ZitE R (5149.16+0.02) mJ, MHIFMH: M (1981.98+0.02) mJ, R ML W i 252 HL
WAL IR 8 JET 3D FTENA h 25 MoBs IS e Jr bR B, FLACHE . (IRAR . A0 B 2230 Rl
Sy WA, FA e T

KEEE: 3D ITEN; w2y FEIMBE; Sy ds; fRE R

Preparation of hypoglycemic chocolate and optimization of its
3D printing process

PU Xi'”, HE Chun-Rong'”, HE Lin-Wei', LIN Xuan', ZHOU Hong-Mei', XIA Long-Jiang?,
LI Jian-Hui’, LEI Jia-Yu*, HE Yu-Xin'", DONG Qin"
(1. School of Food and Bioengineering, Xihua University, Chengdu 610039, China; 2. College of Fundamental Medicine,

Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China; 3. Chengdu Kangfei Pharmaceutical Co.,
Ltd., Chengdu 610041, China; 4. College of Life Science, Sichuan Agricultural University, Ya’an 625014, China)

EEWE: 4 ERFAH A0 I 25 37 55 H (S202310623070)
Fund: Supported by the National College Students’ Innovation and Entrepreneurship Training Project (S202310623070)
#il M. TR ISR
#PU Xi and HE Chun-Rong are Co-first Authors
SBIEEE: T, WL, B2, RO I P E R HF5 . E-mail: 524225843@qq.com
WO, T, YR, R 10 R R 2 2 SRR A 2 AL 5E . E-mail: 1162636088@qq.com
*Corresponding author: HE Yu-Xin, Ph.D, Professor, School of Food and Bioengineering, Xihua University, Chengdu 610039, China. E-mail:
524225843(@qq.com
DONG Qin, Ph.D, Lecturer, School of Food and Bioengineering, Xihua University, Chengdu 610039, China. E-mail:
1162636088(@qq.com



162

B 24 iR AR I 2 4l

ABSTRACT: Objective

from Anemarrhena, hawthorn, Dark Plum, and rehmannia, and to investigate the optimal formula and 3D printing

To prepare a hypoglycemic chocolate incorporating traditional Chinese medicine extracts
molding technology for its production. Methods a-amylase and a-glucosidase activity were used to inhibit blood
glucose in vitro; on the basis of its stable and controllable mass and well-defined in vitro activity, Footbot food 3D
printer was used, with the sensory score as an indicator, performed one-factor and orthogonal experiments, the
amount of traditional Chinese medicine extracted powder, cocoa butter and erythritol was preferred; based on this
analysis, performing single-factor experiments, optimize the two core process parameters of 3D printing cylinder
temperature and needle movement speed; finally, using the laboratory homemade blank control chocolate as a
reference, the quality of the new products were compared and evaluated by mass structure analysis and stability
experiment. Results The powder extracted from traditional Chinese medicine exhibited in vitro hypoglycemic
activity, with inhibitory rates of 79.78% and 70.59% against a-amylase and a-glucosidase activities, respectively, at a
mass concentration of 1.2 mg/mL. The optimal formula and 3D molding process parameters for the traditional
Chinese medicine hypoglycemic chocolate were determined as follows: 4 g of traditional Chinese medicine extract
powder, 30 g of cocoa butter, 40 g of cocoa mass, 40 g of erythritol, and 0.3 g of soy lecithin. The optimal 3D printing
molding process comprised a barrel temperature of 36°C and an extrusion head movement speed of 50 mm/s. Texture
analysis revealed that the hardness of the traditional Chinese medicine hypoglycemic chocolate was (14200.05+2.52)
g, elasticity was (0.32+£0.02) mm, cohesiveness was (0.34+0.02), viscosity was (5149.16+0.02) mJ, and chewiness
was (1981.98+0.02) mlJ. Stability test results indicated that the addition of traditional Chinese medicine extract
powder did not affect the whiteness index of the chocolate. Conclusion The traditional Chinese medicine

hypoglycemic chocolate based on 3D printing has exquisite appearance, low sugar, low fat, smoother entrance and

FH15E

easier to chew, and has a higher application prospect.

KEY WORDS: 3D printing; traditional Chinese medicine; hypoglycemic; chocolate; health food
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Table 1 Orthogonal test factor level design table
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Fig.1 Abilities of traditional Chinese medicine extract to inhibit
a-amylase (n=3)
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Fig.2 Abilities of traditional Chinese medicine extract to inhibit
a-glucosidase (n=3)
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Fig. 3 Sensory score of powder addition of traditional Chinese
medicine extract (n=3)
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Fig.4 Sensory score of cocoa butter addition amount (n=3)
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Fig.5 Sensory score of erythritol addition amount (n=3)
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Table 3 Analysis of the orthogonal test results

SLE A B C JE PR
1 1 1 1 79.9
2 1 2 2 84.4
3 1 3 3 82.5
4 2 2 2 86.7
5 2 2 3 85.4
6 2 3 1 84.5
7 3 1 3 74.0
8 3 2 1 79.9
9 3 3 2 77.4

k1 82.3 80.2 81.4
[9) 85.5 83.2 82.8
K3 77.1 81.5 80.6
R 8.4 3.0 22
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Fig.6 3D printing of finished herbal hypoglycemic chocolate under
different factor conditions
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Table 4 Textural properties of Chinese medicine hypoglycemic chocolate
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Fig.7 Stability trend diagram of the whitening index of
chocolate (n=3)
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Fig.8 3D for a printed example
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