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Abstract: To mask the fishy taste of fish oil, alginate particles were prepared using calcium ion gelation, with sodium
alginate as the coating material and fish oil as the core material. The preparation process was optimized through orthogonal testing,
with encapsulation efficiency as the index. The microstructure of alginate particles was characterized to preliminarily explore
the mechanism of fishy taste masking. The results showed a maximum encapsulation efficiency of alginate particles of
88.02% when the sodium alginate concentration was 2.0 wt.%, core-to-coating ratio was 1:4 (m/m), and calcium chloride
concentration was 1.5 wt.%. Thermogravimetric analysis showed that at 600 ‘C , the final mass ratio of the added sample was 11.23%
higher than that of the control sample (solid beverage containing fish oil). In sensory evaluation, compared with that of the control
sample, the fishy taste intensity of the added sample decreased by 19.63% and its acceptability increased by 42.86%. The
characteristic peaks (2 924, 2 854 and 1 737 cm™) of oil in the infrared spectrum confirmed that the fish oil was encapsulated in
alginate particles. Furthermore, microstructure analysis revealed that sodium alginate crosslinked with calcium ion to form a compact
network and the alginate particles had a uniform pore structure. The results indicate that alginate particles prepared under the
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optimized parameters exhibited high encapsulation efficiency, good thermal stability, and effective masking of the fishy taste in fish

oil, thereby providing a theoretical basis for the application of fish oil in functional foods.
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Fig.1 Effect of SA mass fraction and core-to-coating ratio

on emulsions stability

326

> RTARNALLG E,

16F  —— 1.0wt.% SA .
14 = — 15wt%SA ¢t N\
b 20we% SA e
o ----25wWt%SA
< 10+
oK 5
4t AT
AT
2r N
0 A I
1 0
FifE / pm
161 SBELE 101
14F — — BEEHE 122
gL e A 13
° 0 ----0EELL 1:4
2 s
=y
®
4L
2_
0

itz / pm
E 2 AR FEFROHES R E

Fig.2 The size distribution of emulsions

N RAEFBRIARE N, AR . A
FriaBGiAT TIN5, FFIE O R EE A BT A TR R
(R AR 23 A 22 SR G- A B . Wl 1 FER 3 BT,
BEE RSN (SAD YRR/ BUB K. AR & iR
/N, PR FLIRRE i B FLA AR R AR o B FLAT 4R 5038 2
PR/ . 7E 2.5 wt.% SA F 1:4 F5BELE S 1 H F
FLR R E R, EiREE 48 h L ENE. W2
MK 4 Frow, BB RIFLIRRE S35 S I A, HoK
SN EAE. R CHALS SA TR E B




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.10

BE LG 2 [0 3 A B R I 2R MR A AR . 1.0 wt.% SA 1
KB EAAE N 8.73 um, IEFH/ME; 1.5 wt.% SA
M ABATEE N 0.57, EEMRTHAR =4 (P<0.05) ;
1.5 wt.% #1 2.0 wt.% SA ) -HLAL5r 72 -30.89 mV,
-31.75 mV, REETHARA. SA AR 54
T, OEEEL N 12 BRSBTS EAA N 9.51 pm, B3
T Al = AR OBELE D 101 I FLVR AR R 2K
THAB =R, RO R TR 13 IR
® 4 TALBRERNADNFEER., REBEMCEA
Table 4 The Hydrodynamic radius, span and {-potential

of emulsions

HE o K3 7% A% /um peSiicl L4z /mV
1.O0wt%SA  873+0.83"  0.72+0.07° -18.20+0.40"
15wt%SA  9.51+034%  0.57+0.07° -30.89 % 0.54°
20wt%SA 986+ 1.11% 1.11+0.08® -31.75+0.61°
25wt%SA 874 %0.50" 1.41+0.05* -27.97+0.38"
“;gé;gﬁi --------- 8514026 126+0.35"  -32.48 £0.84"
BAE 122 9.51 £0.34° 0.57+0.07° -30.89 +0.54"
GEERE 13 8.56 = 0.40 0.53+0.03° -29.19+0.20"
LA 104 8.21+0.16° 0.68£0.07°  -30.95+0.35"

E: UV SA RN E 4 HA B0, BOEGELA 122,
2B 80 A 0.5 wt.% ; HOAGEE A R AN, R EERMA 1.5
wt%, =B 0.5 wt%. FF) FEFEHEAFHELG EF T HFH
(P<0.05), £+ X5 FEHEFHATERZ 58 SA BiRH
do 2N, DB FERERE GE L E R K,

WO ST WO 2 TR R i e 0 SRR R
Gy B 5 3 S5 A 1 5 R 2 34 2 B e L A A e T
WL 5 BT 0, RIS ]S —5
VERR R s AL RHE B R, B R EOK, WO
ZIE R A BB R LMD, 1.0 wt.% SA FLIR 0
NSFESREN, (B3 A AXHERK, SEALBRT
et iz, MBS RIS 2.0 wt.% SA FLK
FIERCR BT /), FREMERF, (HBEAE SA WK
R B, FLRBERERG O, TE S S UKL 1
PR o RAHERIL S, BRI BRAR™ . 220k iER b
R SAVER BB @ (> 2.5 wt%) B il % (1
TR S AR FUN AR 1.5 wt.% SA FLIR kL4215 i %
AN, AEEY, H O HA A R R Y R LR
J1PIC>130) mV), A 1.5 wt.% SA AL A
VERERIF . SA AR = HCT, SEELLH 111 B,
AR E R Z, RWHHENS RIS, HR=4H
MR R EE R R AP 2 5, R E
PEIERARIAEBL T, SEBEMAR 5 LUK, BSEELL 1:2
M FLIBRE S oAb a3

212 AT AR 6 RUAS IR E 24

WEEETREN 1.5 wt.% OBELL 1:2 il &% i R #h
BURL VLR 26, O 1 Bk — 21 0 2k Hh e ) SUAL A5 T
TSR KRR R ER TR LA AL I R AT 1 SRA
R 5 frow, FEFE CaCl, W BUR B0 B K, FEdh
) SFAEAFFAERETEZ R, IR BIETH R e FRK
ffa#h . %4 CaCl, Ay 1.5 wt.% I, SF fH iR/ : CaCl,
B 1.0 wt.% $& 5 3 2.0 wt.% I, g5 IR #h Jkr (1) £ 38
HM 52.72% LFEH = F] 64.08%, 4 CaCl, N 3.0 wt.%
fif, QA E AR

UKL TE S B B R B sl i, RIS ERTE L1
RALEA LER), SFALT USRI ERIE R . BEE
CaCl, VAR5 &= 70 B o3, FERL I SE I Z R AR,
XFERN CaCly ¥ U 5 70 $0 2 R W0 R [ 1k
IS RS IR JEE AL RGE 2, T 35 T Y Y8 VL ) 288 P82 M1 i
B4 BO WO 3R E FEAETE R E ™. B CaCl,
TR S B EOR, T IR B RORL I R B R R I e
ThJa BRI S, IR RE S R OV 85 1 5 R R B
WIS HRRE BB K, R IR B G a4k, A 78
Y P ATAERIURL LI AR, T 3 ey 14 28 R 7k B T
AE 2 (8 UKL T PR IHE T R B BB A 1), AR 45
BT N BTG N B ASIRAS 78 4 BELAS 1 AR 78 ¥
T ER UL N TR 78 7 B, RO BORE R T AR e, A
KRBT, PO AR BE SRk o e PRI R
2 CaCl, W5 & 7y B miny, i PR IR ER B0RL N 4>
I L, AR T HAEH R Rt oy
B 2.0 wt.% CaCl, ¥ WUONELIL A [ AL 5T & 73 $L
% 5 CaClLidkRE S Hxt Bk A Ik E 1 €18 R A 2500
Table 5 Effect of CaCl, mass fraction on sphericity factor and

embedding rate of samples

A & I E F AL B3R /%
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Table 6 Orthogonal experimental design and result
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6 2 3 1 70.40
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Fig.3 Thermogravimetric analysis curves of samples
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