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Abstract: Medium chain triglycerides has the effect of reducing body weight, regulating lipid metabolism,
relieving fatigue and so on, and it is liquid at room temperature. In order to facilitate its application in the
field of food, the medium chain triglycerides microcapsules were prepared by spray drying with whey
protein and inulin as composite wall materials. The effects of composite wall material proportion, wall
material addition amount, core-wall ratio, emulsifier addition amount and composite emulsifier proportion
on the embedding rate of medium chain triglycerides microcapsules were investigated by single factor
experiment. Box-Behnken design response surface test was used to optimize the preparation formula of
medium chain triglycerides microcapsules, and the basic physical and chemical properties of the prepared
medium chain triglyceride microcapsules were determined. The response surface method results showed that
the optimal preparation conditions of medium chain triglycerides microcapsules were as follows: whey
protein: inulin ratio of 3 : 1 (w/w), emulsifier supplemental amount of 0.4 g/100 mL, core wall ratio of 1 : 1
(w/w), compound wall material (whey protein and inulin) supplemental amount of 14 g/100 mL, compound
emulsifier (monoglycerol : sodium carboxymethyl cellulose) ratio of 1 : 1 (w/w), under this condition, the
embedding rate of carbon chain fatty acid triglyceride microcapsules can reach 95%. The medium chain
triglycerides microcapsules had good fluidity, dispersibility and solubility. The microcapsules had uniform
particle size, the average particle size were 4.43 pm.

Key words: medium chain triglycerides; inulin; microcapsule; response surface analysis
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Table 2 Response surface test design and results
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A BERF
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LRSI LATRE CiE e DD I I . . Lo
(wiw) 1ER G S2 5 55 . 3 0 0 -1 I 90.65
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ab 6 -1 0 0 1 89.97
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b ab_— b 7 1 0 1 0 90.35
90 g—" \'\P 8 0 1 0 1 9226
X 9 0 0 0 0 95.17
gﬂ* gs | 10 0 0 0 0 95.50
@ 11 0 0 0 0 95.32
12 1 0 0 -1 90.43
80 L 13 -1 0 1 0 89.34
14 0 1 -1 0 90.00
15 1 0 -1 0 89.98
B3 32 11 2:3 1:2 16 (1) ’i 8 ’(1) :3'05
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5 FLEFIEER MCT R ESIERNE T 19 0 1 0 -1 91.35
Fig.5 Effect of emulsifier ratio on encapsulation 20 -1 0 0 -1 90.92
rate of MCT Microcapsules 21 0 0 0 0 94.86
22 1 -1 0 0 92.29
2.2 MCT {8 ¥ B 77 Wi iz T8 SE 36 23 -1 -1 0 0 89.77
. _ s 24 0 0 1 1 92.00
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o - : i . : £3 HESH
{{Sj][]ﬁ 0.4 g/lOO mL ’ U\ MCT T@QHQ% E/‘J@,iigj‘j Table 3 Analysis of variance
grdofs  p - fe A R4 - B3
=k 3F SLaLTE SIS —
E S RN o 2R TP S [ 96.54 14 690 4527  <0.0001 **
KT 1, WS R R 2, % 4 095 1 095 621 00258
B 1.75 1 1.75 11.47 0.004 4 **
TR 3, c 0.052 1 0.052 0.34 0.568 3
D 1.66 1 1.66 10.88 0.0053 **
®1 WEELEREESKFE AB 3.69 1 369 2420 00002 **
Table 1 Response surface test factors and levels AC 0.72 1 0.72 474 0.0470 *
o A SRR B SRR I CRIGREIE D ety D 2000 1 200 13.14 00028 =
(/100 mL) Cwiw) (/100 mL ) Cwiw) BC 3.025E-003 1 3.025E-003  0.020  0.8899
BD 6.250E-004 1 6.250E-004 4.103E-003 0.949 8
-1 12.0 2 03 0.5 cD 1.17 1 117 766 00151 *
0 14.0 3 0.4 1.0 A 42.55 1 4255 27931  <0.0001 **
1 16.0 4 0.5 15 B 20.84 1 2084 136.80  <0.000 1 **
c 48.83 1 4883 32053  <0.0001 **
N3 . 2 Rk
R Design-Expert 10.0.1 §cfFafscstitipat 0 122013206706 <000
T80, 53 ki R IE R . ST 176 10 018 186 02876
JARLS = 0.38 4 0.094
R — + * 4 * B *
FIE = 9512+ 0.28 * 4 — 0.38 * B - 0.066 o 0867 5

C+037*D—096* AB+0.42 * AC+ 0.71 * AD
~0.027 * BC—0.012* BD + 0.54 * CD — 2.56 * A>
~1.79* B>~ 2.74* C*~1.43 * D*

I FOR A BEH( P<0.05), **FmRCh B #( P<0.01),
Note: * indicate significant (P<<0.05). ** indicate extremely

significant (P<<0.01).
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Table 4 Basic physicochemical properties
of MCT microcapsules

I H gh R
KIS ' % 2.85+0.06
HeRUE B/ (g/cm?) 0.56+0.06
NIV 35.74+0.14
B % 88.05+0.20
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Fig.6  Particle size distribution of MCT microcapsules
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