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Abstract: The effects of different drying processes on volatile components and storage stability of fish oil and microcapsules were
investigated. Fish oil was used as the core material, konjac glucomannan and soybean protein isolate were used as the wall material. The fish oil
microcapsules were prepared by spray drying and freeze drying. The results showed that a total of 80 volatile components were identified, 42, 41
and 20 of which were detected in fish oil, spray drying microcapsule and freezedrying microcapsules respectively. But only 4 common
compounds were identified in them, including Ethyl tetradecanoate, Ethyl hexadec-9-enoate, 1-methyl-4-propan-2-ylbenzene and
2-p-Tolyl-1-propene. In accelerated storage experiments, peroxide value (POV) growth rate of two kinds of fish oil microcapsules was lower
than that of fish oil. With the storage time extended to 30 d, the POV values of fish oil, spray drying microcapsule and freeze drying
microcapsule were 15.65 mmol/kg, 8.89 mmol/kg and 8.14 mmol/kg, respectively. In addition, the embedding rate of spray drying fish oil
microcapsule declined faster than freeze drying fish oil microcapsules, the embedding rate was 34.29% and 40.90%, respectively.
Comprehensive analysis showed that the two methods could delay the oxidation of fish oil and mask the bad flavor, but freeze-drying was better,
which had a certain reference significance for the preparation of fish oil microcapsules.
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Table 1 Volatiles in fish oil and microcapsule samples

ey RG B R AR IR AR A
AR N iy HEFHR AATFHR
%7 J#]/min (+2) (%) i };Z;; 74,;5;;
1 1.72 CEE Ethanol 2.78 ND 15.03
2 3.69 2- R M B 2-Penten-1-ol ND 1.90 ND
LERS 3 3.78 -3 H5-3-B% 1-Octen-3-ol 0.15 0.94 ND
4 11.38 2-LHTER 1-Hexand, 2-ethyl- 0.39 ND ND
5 13.19 3,5-F —t-2-B% 3,5-Octadien-2-ol ND 0.19 ND
&t/% 332 3.03 15.03
6 3.34 L] Acetone ND 1.78 ND
q 3.62 1- /%3 1-Penten-3-one ND 0.58 ND
8 5.24 R Heptanone ND 2.08 ND
9 5.44 2-FBA 2-Nonanone 0.49 0.61 ND
10 5.64 A F AR Cyclopropyl methyl ketone ND 0.82 ND
. 11 8.70 2-’—‘?—‘ B 2-Octanone ND 0.45 0.12
12 10.70 3-F R 3-Octanone 0.54 ND 0.04
13 10.98 5- T AR-2-wk b B 5-Ethyl-2-furanone ND 0.69 ND
14 13.07 3,5-3F —Ji-2-BR 3,5-Octadien-2-one 1.14 17.19 ND
15 13.11 2-7FF) 2-Decanone ND 1.43 ND
16 13.26 2-+—#H 2-Undecanone ND 0.32 ND
17 13.59 6-F 2 -5-Hi-2- & R 6-Methyl-5-en-2-Heptanone 0.36 ND ND
&% 2.53 25.95 0.16
HTR
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18 231 2-W A DT HREE 2-Methyl-2-Butenal ND 0.79 ND
19 2.39 3-F 2T HREE 3-Methyl-2-Butenal ND 0.32 ND
20 2.64 2-F Ml 2-Propenal ND 0.39 ND
21 3.04 2-F - ETES 2-Methylbutanal ND 1.23 ND
22 5.40 2- R 2-Pentenal ND 0.34 ND
23 5.77 IE TEE Hexanal 0.06 3.16 ND
" 24 6.00 2-T Wl 2-Butenal ND 0.07 ND
25 7.80 2- Ct 2-Hexenal ND 0.28 ND
26 8.66 2- R Wl 2-Heptenal ND 1.98 ND
27 1086 J 33 Heptanal ND 1.42 ND
28 13.02 EFEE Octanal 0.31 0.74 ND
29 1617 (B,E)-2,4- —Hisik (E,E)-2,4-Heptadienal ND 3.42 0.08
30 1713 A Benzaldehyde ND 2.88 ND
31 34.08 ATAR B Citral ND 1.23 ND
&% 0.37 18.25 0.08
32 8.28 +—k% Undecane ND 0.34 ND
33 8.46 +uit Tetradecane 2.78 0.64 ND
34 8.93 JE+ AR Pentadecane 6.17 ND ND
35 9.13 Et-i Heptadecane ND ND 2.15
36 9.87 A AN Octadecane ND ND 236
PR
37 1014 7-T A ZIRRAE < rf’jf-‘lf%‘}ﬁggg‘;ydo 046  ND ND
38 11.28 JEENT, Pristane 7.12 ND ND
39 12.97 s Ry P Tetratetracontane ND ND 0.97
40 13.05 2,6,10- =¥+ Ak 2,6,10-Trimethylpentadecane ND ND 233
/% 16.53 0.98 7.81
41 5.33 1,3,5-F =% 1,3,5-octatriene ND 0.23 ND
42 8.71 2.3- =% K-1- "M 2.3-dimethyl-1-pentene 0.19 ND ND
43 912 (B)3-+—% (E)-3-dodecene 023  ND ND
WEE 4 929 SR o-Pinene 0.93 ND ND
45 9.87 -+t 1-Nonadecene 1.29 ND ND
46 10.32 a- 7K FF b a-phellandrene 0.47 ND ND
47 10.90 D-#7AR M D-Limonene ND ND 14.34
&% 3.11 0.23 14.34
48 4.17 TR LB Ethyl Butanoate 333 0.77 ND
49 8.58 SRER TBE Ethyl Valerate 0.55 ND ND
50 9.14 TER LBg Ethyl hexanoate 1.21 ND ND
51 9.42 4-T IR TBS 4-Hexen-3-ylacetate 0.65 ND ND
B 52 10.68 5- LM BR T Bg 5-Hexen-3-ylacetate 0.67 ND ND
53 14.32 JRER LB Ethyl Heptanoate 0.51 ND ND
54 1685 6- B M B T B Ethyl heptanoate 0.56 ND ND
55 19.85 F 8RB Ethyl Caprylate 1.04 ND ND
56 23.55 + vkt BR LB Ethyl tetradecanoate 23.51 8.32 17.90
T
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57 26.00 +L Bk LS Ethyl margarate 0.24 ND ND
58 26.74 AFARIBR LB Ethyl palmitate 0.32 ND ND
59 27.01  3,7-=%H-D26-F IR LEE Ethyl Geranate 0.98 ND ND
60 26.88 #7 I8 BR LB Ethyl Stearate 0.65 ND 043
61 27.58 JhER LEE Ethyl Oleate 1.54 ND ND
62 27.68 -+ MHER LB Ethyl hexadec-9-enoate 29.78 0.98 35.46
LEES 63 28.05 bR LB Ethyl linoleate 243 ND ND
64 2874 2-H I TR LBg Ethyl 2-Oxohexanoate 1.04 ND ND
65 29.05 — R A KB LB Eicosapentaenoic acid ethyl ester ~ 0.43 ND 0.65
66 29.19 oA VR B Eﬂ?ﬁ l(i_zi’cizsjtégéiifzg’& 1.15 ND 0.88
67 3113 7-Th-6-T KB PES Tt Methyl 07) ND  ND 0.19
A1t 70.59 10.07 51.86
68 3.11 TER Acetic acid ND 15.66 ND
69 3.30 2-T Ak 1-Ethylfuran ND 2.23 ND
70 3.47 AR Cyclopropaneoctanoicacid ND ND 5.82
71 3.59 TR Toluene 1.90 17.37 ND
72 7.75 1-F2R-2-THAK 1-methyl-2-methylbenzene ND 4.18 2.75
73 8.86 1-F 47 A AR 2-methyl-4-propan-2-ylbenzene ~ 1.37 2.29 1.87
s 74 11.90 2-iF Rk 2-Amylfuran 0.23 0.34 ND
L
75 1499 3;’ Ti;ﬁiﬁ‘ 3'mef_‘_y21:§r‘l(yzl;$i‘1ylb“‘ ND 03l ND
76 1566  1-F&-4-(1-FATHAH)-K 2-p-Tolyl-1-propene 0.05 0.35 0.28
77 17.42 NY AT AR hexamethylcyclotrisiloxane ND 0.98 ND
78 19.87 FR AN AR hexadecamethylcyclooctasiloxane ~ ND 592 ND
wone  HIONELT T meinameme D 36N
1% 6.88 41.49 19.66
Bt/% 100 100 100

E: CND AT AN ZM .
22 AMABEHMRECRIEFEAER

R AT

221 HaAEH TR

B 2 2 i ek S 6 Hh e R o S A A AR
etEot. HERTLUE H, e POV EREE I
E] AR T ASITIE K, 240k [ 28K 2 30 d B, &
FAAEIE R T 15.65 mmol/kg. STV T4t il
Fekk, HAE POV {4 2.99 mmol/kg, [FIFERT, B
FHWE A R IER:, POV AWK, 3 FL 5 A mT
RE A2 HH T #3T rh 25 1R K B ANV T 07 1R 55 2 1 4
b, 4Rk E) 2 30 d B, I AESA 8.14 mmol/kg.

AW A e, L POV [H I EREE
JEUT [F] A SEAC T IZH G K, (H POV IS K 52 B
B TR TR R, IX AT REAR H T 5 T pg
SRR R S U™, A A 30 d B
POV {EN 8.89 mmol/kg.

3296 250 L I8 55 TR R A R T R 4%
BRI HIMEIRTE, iR as RN, PR MU
TG, A E ISR R W PR
STVt [0 5 A e ORI B T R e I, 4%
BRI, 2 60 CHEAL 6 d Jo W[5 5 iR 22 11
A R E IS T AR R iy, i R 2 fr F F
SEMAEIRIEA SRR e . RIFER, ZEARRTTT
o, SaylAHE AR, AW RN R TR T
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Fig.2 Change of peroxide value of fish oil microcapsule in
accelerated storage experiment
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Fig.3 Changes of embedding rate of fish oil microcapsule in
accelerated storage experiment
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