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Application of S—Poly—Malic Acid/Chitosan in the Preparation of
Essence Microcapsule

MA Xia, WU Yanli, YU Honggqian

School of Perfume and Aroma Technology, Shanghai Institute of Technology, Shanghai 201418, China

Abstract The paper studies the preparation of the fragrance microcapsule, of diameter in the range of 200 -600nm and with the
coefficient of dispersion less than 0.30, enjoying a long sustained-release effects, based on B—poly—malic acid (PMA) and chitosan (CS)
as the wall materials. The Plackett—Burman design was adopted to select the most important nutrients and Box—Benhnken Design was
used to identify the optimum concentrations of the key nutrients. The optimum conditions were determined: the chitosan concentration of
1.5¢g/L,, the emulsification of 45min, the rotational speed of 600r/min, the reaction time of 60min, the poly (malic acid) concentration of
1.0g/L, the ratio of poly (malic acid) to chitosan of 1:2, the pH value of 6.0, the dropping speed of 7.5ml/h, and the core material amount
of ImL. In the SEM observation of the micro—spherical microcapsules, the particle size is 481.0nm, and the embedding ratio is 28.57%
with a continuous long—term releasing effect.

Keywords B-poly—malic acid; microcapsule; Plackett—Burman experiment; Box—Benhnken Design; release
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Fig. 1 The molecular structures of poly malic acid
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Fig. 2 The extraction process of the B—poly-malic acid
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Table 1 The levels of various factors in
Plackett—Burman Design
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Table 2 The levels of various factors in
Box-Benhnken Design
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Fig. 3 The maximum absorption wavelength of the
tuberose flavor (a) and the standard curve of the
tuberose flavor (b)
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Fig. 4 The impact of flavor and emulsifier ratio on
the emulsifying effect
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Fig. 5 The impact of the amount of water added on
the emulsifying effect
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Fig. 6 The impact of the time on the emulsifying effect

MR LFLAEFA 11 Bk B A 600r/min 7K (4 #3
A S0mL  FLALET 18] 7 45min B, R 42 %8 30min B B L FF,

SCIESCE & TECHROLOGY REVIER

R 53 B B /N Re b ff B N R SRR I DA e B 7L 1k
B 18] 45min,

A DR EAN FRE S IR R L1 B
K 600r/min , 7K ¥ il £ K SOmL . FLAG B[] 24 45min B 7L Ak 5L
Rk,
2.2 Plackett—-Burman 323§ 1 Box—Benhnken iZit

it i Plackett—Burman 52 56 % 7oK 2 i 2 v AH OC R & B-
BRI AL | e R E B-TRIER M 57 R I
1 FUALB AN 58 B pH A B- B SF R R pH (8 T
T B s () 3 R S R AT A

i HH A S R R ASON R A Ih A (FER BBV E) |
B (imJs KR EtE ) (€ (B-RF R pH ) D (T ik
J# ), Ml Box—Benhnken #3145 540 3.

% 3 Box-Benhnken &it % R
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RV A B c D 4% /mm
1 1.5 40 6.0 5.0 440.6
2 2.0 40 4.5 5.0 436.4
3 2.0 20 4.5 7.5 523.8
4 1.5 60 3.0 7.5 715.4
5 1.5 40 3.0 10.0 581.5
6 1.5 40 6.0 10.0 380.3
7 1.0 40 4.5 10.0 300.9
8 1.5 40 4.5 7.5 607.0
9 2.0 40 4.5 10.0 985.2
10 1.0 60 4.5 7.5 271.9
11 1.5 20 3.0 7.5 787.0
12 1.5 60 4.5 5.0 496.5
13 1.5 40 4.5 7.5 514.3
14 1.5 60 4.5 10.0 431.0
15 1.0 40 6.0 7.5 750.0
16 1.5 60 6.0 7.5 419.1
17 1.5 40 3.0 5.0 591.7
18 2.0 40 6.0 7.5 523.1
19 1.5 20 4.5 5.0 523.7
20 1.0 40 3.0 7.5 514.2
21 1.5 20 6.0 7.5 512.0
22 1.5 40 4.5 7.5 558.7
23 2.0 40 3.0 7.5 784.8
24 1.0 20 4.5 7.5 395.3
25 2.0 60 4.5 7.5 673.7
26 1.5 20 4.5 10.0 600.0
27 1.0 40 4.5 5.0 597.3
28 1.5 40 4.5 7.5 1016.0
29 1.5 40 4.5 7.5 851.7
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60min,B—F R R pH {E 6.0, % # 7.5mL, #71% 471.8nm [,
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Fig. 7 The the particle diameter distribution measured
under the optimal condition

(a) B-BERDE
(@) The picture of B—poly malic acid

(b) BT (1.5%)
(b) The flavor microcapsules (1.5x)
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Fig. 8 The electron microscopy pictures of the fragrance microcapsule and S—poly—malic acid
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Fig. 9 The radar chart of the fragrance microcapsule
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