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Effect of different wall materials on physicochemical properties

of microcapsules with high loading pumpkin seed oil
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Abstract: To 50%

microcapsules, using spray drying technology, with higher stabil-

develop loaded pumpkin seed oil

ities, the amount of surface oil and peroxide value of dispersion
oil, during accelerated shelf life test, were selected as criteria for

optimizing the composition of wall materials. The sodium

caseinate and sodium starch octenyl succinate were tested as the
main components of wall materials. Other antioxidants (sodium

ascorbate, ascorbic acid and D-sodium erythorbate ) and
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emulsifies (soybean phospholipid, mono- and diglycerides of fatty
acids) were also applied and tested for the stability of pumpkin
seed oil microcapsules. Polydextrose, a stuffing bulking agent,
was also tested for substituting corn maltodextrin. As a result,
the developed 50% loaded pumpkin seed oil microcapsules could
be stored at ambient temperature for 24 months, and the surface
oil was less than 2.5% , with the peroxide value less than 0.13%
and the acid value below 1.0 mg KOH/g.

Keywords: pumpkin seed oil; microcapsule powders; sodium ca-

seinate; sodium starch octenyl succinate; shelf life
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Table 1 Addition of sodium ascorbate, emulsifies
and buffers %
g ﬁgﬂ%ﬁ“?ﬂi —_— ifrfmm 55'?4?%%7
J 5 T T 12 —f
1 0.40 0.20 0.00 0.00
2 0.40 0.20 0.20 0.00
3 0.40 0.20 0.20 0.30
4 0.40 0.20 0.20 0.50
5 0.35 0.25 0.20 0.30
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Figure 1  Effect of sodium caseinate addition on the surface
oil of pumpkin seed oil microcapsule powders
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Figure 2 Effect of sodium starch octenyl succinate on the
surface oil of pumpkin seed oil microcapsule

powders
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Figure 3 Effect of antioxidants on the surface oil of

pumpkin seed oil microcapsule powders used

sodium caseinate as wall material
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Table 2 Effect of emulsifies and buffers on the surface

oil of pumpkin seed oil microcapsule powders,

used sodium caseinate as wall material

Bic 7 1 2 3 4 5
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The physicochemical properties of pumpkin seed oil microcapsule powders, used sodium

caseinate as wall material, during accelerated shelf life test

8.2% 10.0%
LTSN
%/d i EAE/ 2/ Koy/ R e i EAE/ B/ Koy/ R o
(1072ge+g ) (mgKOH-g D % a8/ % (1072 g+g 1 (mgKOH-g ) % s/ %
0 0.030 0.55 0.87  1.00 & 0.037 0.46 0.71 .20 &¥
7 0.059 0.71 0.66 1.07 1% 0.024 0.53 0.67 1.08 E ¥
14 0.065 0.64 0.80 1.12 1% 0.093 0.67 0.78 1.05 HH%
21 — 0.69 0.68  1.04 Afk 0.094 0.56 .07 1.07 &%
28 0.110 0.53 0.74 1.02 B — — — — —
35 0.157 0.87 1.13 1.00 EH% 0.126 — 0.79 1.11 HH&
42 — — S 0.152 — - ok
49 0.156 0.97 0.79 0.98 1% 0.156 0.57 0.85 1.02 A
56 0.153 0.69 0.83 1.10 1% 0.169 0.66 0.87 1.09 E
63 0.200 0.61 1.03 1.10 I — — — — I
T bRifE .t EALH<C0.130 g/100 g, BR#r<<1.00 mg KOH/g, /K 4r<5.00 % , 3 i {1 5 5 <<2.50 %6, Jo A WOk » 7 sl ik 4
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Table 4 The stability of pumpkin seed oil microcapsule powders added antioxidants, used sodium
caseinate as wall material, during accelerated shelf life test

e K H/d sFEAE /(1072 g e g™ ) WA/ (mg KOH < g~ 1) K4y % Fwmih & it/ % B

0 0.046 0.24 0.97 1.60 ey

90 0.050 0.25 1.11 1.60 ey

T bR E AR <C0.130 g/100 g, R #r<<1.00 mg KOH/g, 7K 43<5.00 % , ¢ 1 il &

F<C2.50 %, O IR L g S M AT
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Table 5 Effect of starch wall material, with or without ascorbic acid, on the stability of pumpkin seed
oil microcapsule powders during accelerated shelf life test
0.00% 0.20%
R
$/d it EAE/ 2/ Koy/ T o it EAE/ R/ Koy, RTEM e
(1072g+g™"H (mgKOH-g™H % H&/Y% (1072g+g " (mgKOH-g™H % F&R/%
0 0.014 0.46 0.68 1.00 s 0.066 0.04 0.62 1.80 EH&
7 0.038 0.63 0.87 1.06 G 0.037 — 0.81 1.81 ey
11 0.110 0.64 0.87 1.03 B — — 0.46 1.67 B
21 0.083 0.82 0.80  1.04 &% 0.044 - 0.69 .70 ok
28 — — _ 0.039 — 071 L78 ok
35 0.125 0.90 0.78 1.01 =y 0.035 — 0.85 1.79 =y
42 0.095 0.88 0.83 1.07 s 0.035 — 0.82 1.82 EHE
49 0.138 0.55 0.89 0.99 EHE 0.030 0.41 0.89 1.87 EH&
56 0.158 0.70 1.03 1.10 G 0.038 0.44 1.03 1.79 ey
63 — — — — ey s 0.049 0.51 —_— 1.77 ey
70 - - o - == - — 0.74 — At
77 — — — _ — 0.029 0.49 — — Ak
84 — — T e— 0.056 0.39 050  —  4fk
91 — — — — — 0.057 0.49 0.67 1.90 E&

T bR A <C0.130 g/100 g, BRH<C1.00 mg KOH/g, /K 48<C5.00 % , F i il 7 5 <C2.50 %0 , Joma WLk , 9 3 k4

6 B IR i Xt 7 IO e R T SR o R
Table 6 Effect of different pumpkin seed oil on the suface oil of pumpkin seed oil microcapsule powder %3
[apINER] T R T g 12 MR TR T FURE B 2 i o i TE B3 BE BA 2 I i o
P JIFF I 1 12.8 5.9 22.1 56.9 0.90 1.13
™ JRFE 2 12.5 5.4 23.2 56.3 1.70 1.80
KK 3 14.2 5.8 23.2 55.0 0.90 1.25
[ERGEERT 17.6 9.4 30.6 40.1 1.40 0.97
s A 20.7 7.8 13.3 57.9 1.00 1.69

R REEHENERFRMKRESREEOEME

Table 7 The stability of pumpkin seed oil microcapsule powders added polydextrose, used sodium caseinate

as wall material, during accelerated shelf life test

g K4/ d SR/ (102 geg 1) i/ (mg KOH » g~ 1) K4/ % MM &/ % RYES
0 0.046 0.24 1.33 1.91 A
90 0.045 0.33 1.54 1.93 HH8

TR i A AR <<0.130 g/100 g, BRHr<<1.00 mg KOH /g, /K 48<C5.00 %6 , FE T I % 5 <C2.50 0, ToWa IGO0k, i sh k47
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