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Optimization of the preparation process of Schizochytrium sp. microcapsules
before fermentation and its effect on the growth and metabolic
properties of Schizochytrium sp.
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Abstract; In order to investigate the effects of encapsulation before fermentation on the growth and
metabolism of Schizochytrium sp. and the production of docasahexaenoic acid (DHA) , the microcapsules
of Schizochytrium sp. before fermentation were prepared by the endogenous emulsified gel method. The
microcapsule preparation process was optimized by single factor experiment and orthogonal experiment,
and the growth, metabolism properties and heat resistance of Schizochytrium sp. were investigated in the
cured — core and liquefied — core microcapsule conditions. The results showed that the optimal conditions
for the preparation of Schizochytrium sp. microcapsules were sodium alginate mass concentration 12 g/1.,
Span 85 dosage 2 g/L., aqueous phase to oil phase volume ratio 1:3, and stirring speed 300 r/min.

Under these conditions, the average particle size of the microcapsules was (420.49 £23.12) um, and

the ratio of the optimal particle size was 55.74% ,
with the yield of microcapsules of 73.10% . The
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and nitrogen source consumption slowed down significantly compared with free culture. The biomass,

lipid content and DHA content of Schizochytrium sp. did not change significantly in liquefied — core

microcapsule conditions, while they all decreased significantly in cured — core microcapsule conditions

compared with free culture.

Microencapsulation improved Schizochyirium sp.’s heat resistance and

intracellular DHA preservation rate at high temperature. In conclusion, encapsulation before fermentation

contributes to the heat resistance of Schizochytrium sp. , and liquefied — core microcapsules are more

conducive to the growth and metabolism of Schizochytrium sp.
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Table 1 Effect of stirring speed on the preparation of microcapsules

PiHEHEE/ (1/min) BRIE R -y &S SEHPRIAR/ um B2/ % i3S
200 + o+ + o+ 914.96 £39.97° 76.89 +8.76" 1.48 £0.07°
300 + o+ + o+ 462.97 +18.48" 68.10 £6. 18" 1.55£0.10°
400 + o+ ¥+ 383.48 +29.41° 56.52 +2.86"™ 1.47 £0.17°
500 + + 351.16 +30.24° 49.89 +3.88° 1.31 0. 10"

T+ + PRI — 8 RIS TR om B 5225 (p <0.05) o T

Note: + + and + indicate good and fair, respectively. Different letters in the same column indicate significant differences (p <

0.05). The same below

e 1 AT, B e R S, TRl e 1) -
PR AR W0 20/ L 3 AT BB PR Dy Bt 40 T 1) 1
I, B U0 T34, AR TR IR BN VR O I
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BT 3, AR T AN Bl A o A AL 3 , [ ]
DAREARAE 7 LA, PR 36 4 300 1/ min 4 hy dc (45

P
2.1.2 PR AR R

TR TR AR B 119 85 B8 145 B T I BE IR B BRI
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Table 2 Effect of sodium alginate mass concentration on the preparation of microcapsules

BN TR/ (/L) BB I3 BRUR SEHEPRAR/ um 133/ % fidEs
10 + 308.10 +8.73¢ 67.63 £5.24" 1.35+0.28"
15 + 4+ + + 388.58 +48.63" 72.46 +13. 30" 1.54 +0. 18"
20 + 4+ + + 409.24 £15.32" 74.27 +11.75" 1.62+0.02"
25 + o+ + + 704.60 +26.78" 66.82 £5.03° 1.81 =0.02"
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M H IR S5 10 15 g/ 1120 g/ LI il 4 Y e

B PPRARIIAE 300 ~ 600 pm KIEEIN, 5 10 ¢/L
Tl P RUR SEAT L, 1520 o/ L 7T il £ ) 0 2
HA WL E S0 B8R H 15 o/L T Hl 5 1
e AT SN R A HLRE Y 29 A, D G B
15 g/ L AR foe HEF SR MR A I R TR o



108 CHINA OILS AND FATS

2025 Vol. 50 No. 5

2. 1.3 KA AR L B
TERE 38 300 v/ min | ¥ 3 R B o MR S 1S

&/ Span 85 PN 2 /L BG4 , 24K A i
BUH A BB 6 A S5 022 3 R

&3 KiMABEIR LR T B &R R

Table 3 Effect of aqueous phase to oil phase volume ratio on the preparation of microcapsules

TR AR L P SRR EHPRIAR/ pm 5%/ % PR
1:1 + + 325.59 +14. 16° 49.71 +5.09" 1.31 +0.06°
1:3 + o+ + o+ 481.57 +36.23" 83.45 +1.82° 1.78 +0.07*
1:5 + o+ + o+ 531.04 +8.25" 73.41 £12.57™ 1.64 +0.05"
1:7 + + 4+ 577.10 £31. 45" 75.33 +5.59" 1.58 +0.10"

HIZE 3 TR, Bl T RH R B R Bl 2 1~ 3
AR Sl P L BRI 2 S B A, 3 AT RE R PR D i A
PRFRE /N T BERR MR A P 0 s [R5 5
2 PN LT UIVE T, U B /N 3 — 7L
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Table 4 Effect of Span 85 dosage on the preparation of microcapsules

Span 85 I/ (g/L) BRI Iy B SERRAR/ m 132/ % 5z
1 + + 528.93 +19. 66" 74.53 £8.65° 1.85+0.07"
3 + 4+ + + 385.87 +21.57" 62.88 +7.23" 1.89 +0.03"
5 + 4+ + 329.62 £3.05" 48.75 £2.49" 1.73 £0.04"
7 + + 300.91 £26.17° 56.43 £3.05" 1.61+0.10"

Hi ¢ 4 TR0, G Span 85 S AN A K A, T
BT ERiAR A5 30800N, B B /N 5 R, X ]
FIE 2 PR SR A T AH YR 22 18, 2L A6 TR B 2 ] 47 BHL
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HEA REFWERIEE 5 08208, HIik#E 3 o/L
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Table 5 Orthogonal experiment factor levels

K A TEBEIRAN B Span 85 C 7K
PRk g/ (/1) Wi/ (g/L) AHIRFR LG
1 12 2 1:7
2 15 3 1:5
3 18 4 1:3

®6 EXXWRITRER

Table 6 Design and results of orthogonal experiment

HRIERIAE LU/ %

=
=]

1 51.66
52.52
47.73
54.19
50.61
46.69
42.20
41.22

39.97

W o= D= DWW =0

2
3
4
5
6
7
8
9

W W W NN = = =
W N = W N = W =

k 50.63 49.35 46.52
k, 50.50 48.12 46.85
ky 41.13 44.80 48.89
R 9.50 4.55 2.37
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Table 7 ANOVA for orthogonal experiment

HWR wEVIm AmE rE F P

A 178.208 2 89.104 353.722 <0.01
B 33.344 2 16.672 66.184 <0.05
C 9.903 2 4.951 19.656 <0.05
TR 0.504 2 0.252
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50 ? ey
e B o v}
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Fig.1 Morphology of Schizochytrium sp. under different culture conditions
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