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Abstract; To realize a simple, green and efficient separation and purification process of w — 3
polyunsaturated fatty acids (w —3 PUFAs) from algal oil, firstly, the original strain of Schizochytrium sp.
and the oriented domesticated strain ALE40 were used as raw materials to extract the algal oil, the oil

extraction effects of the two strains were compared

S E HE 2023 — 11 — 17 ;&[5 H #8:2024 — 04 — 29 through the assessment of dominance and cell
HEWE : HE ARBIE R4 % BT H (21776113 ,21878128) ; permeability , and  the  advantages  and
FE T SRR H (2022YFC3401300) 5 ZE 1L PV 4R ZE A A disadvantages of three oil extraction methods (acid
(1scx202306112) digestion, ultrasonic — assisted dry extraction, and

TEER/N 4 ¥ (1996) , %, FE e+, WF5T J7 n) Ry vl 32 ultrasonic — assisted wet extraction ) were compared
U v ¥k B EPA/DHA 43 5 46 4k ( E-mail ) 2469501548 @ through the determination of the oil indexes. After

qq. com, ethyl esterification by transesterification of algal oil
BRI I, 2052, it (E-mail) 19891996@ sina. com, extracted by ultrasound — assisted wet extraction,
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high concentrations of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) were enriched by
the combination of urea complexation and molecular distillation techniques, and the conditions of the
transesterification and urea complexation processes were optimized by single factor experiment, as well as
the physicochemical indexes of purified oil were determined. The results showed that compared to the
original strain of Schizochytrium sp., the cell permeability of ALFAQ was significantly better, and the highest
oil yield of 53.2% could be achieved by ultrasound — assisted wet extraction of ALE4O for 10 min without
drying, which shortened the ultrasound time and improved the wall — breaking efficiency. In the three oil
extraction methods, the algal oil extracted by ultrasound - assisted wet extraction had better
physicochemical indexes. The optimal transesterification reaction conditions were reaction temperature
60 °C, KOH addition 3% , alcohol — oil ratio 10:1 and reaction time 0.5 h. The optimal urea complexation
process conditions were urea — ester ratio 0. 8: 1, solvent — ester ratio 8: 1, crystallization temperature 4 °C
and crystallization time 8 h. After urea complexation, the algal oil was purified by secondary molecular
distillation, the total content of EPA and DHA in the algal oil increased from 17.40% ( transesterification
reaction) to 90.86% , and the total recovery was 62.28% . The physicochemical indexes of the purified
algal oil met the requirements of the industry standard, and there was no precipitation within three months
of storage, with a certain degree of stability. In conclusion, the extraction, separation and purification
process can realize the recyling of reagents throughout the entire procedure, and the prepared algal oil has
low acid value and no peculiar odor.

Key words; Schizochytrium sp.; algal oil extraction; DHA; EPA; urea complexation; molecular

distillation ; isolation and purification
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(ATCC) ; 245 a0 22 m Y1k i Ak ALE40 , S256 % N &
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P=mx1000/V (2)
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ZRBRZVEF A 10% (LA BT ) oK BREREN
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W, TR EEE R, KERLRE
150 °C BLZ5F 0. 1 Pa 58 2% 300 r/min 3583
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2 EREHMW
2.1 @B E e R RS

P 1 0 285 A g I B bk (W) 55 1) DL BT
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Fr25 %58 A AN 1A 2 P

—o— ALEAOT A MBI IR S —a— W 0 T iV

—o— ALE40/E W it —o— WTH:Y) i
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Pl 3l 50 Al B I 0 R BR AT ALEAO ) 240 Jifg ¥
A 375 K QA 3 B P N [R] ) AR 1 B

HIPE 3 Al DL, ALE4O 24 it BE 388 15 1 ] 2 A0 T i
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B3 HAETEEFRAFE R ALE0 2000518 % M4 K i A IR BN R X Lk

2.2 3 ARSI R

XoF HE R PR R Tk DA R BR AR (k) X
F ALE40 il IR B RCR , 452 gk 1 i

FH e 1 AT A B RR AR | B 75 1 R IBOR S 7
IO B AR E i TR G E A AR, A ELE
FE A R 7 N B R R i AN o AR A (AR
MRS, 4 W EPA DHA & AMHZE A K, 2F
FRIE S R A A P IO, T IR T G
o Vs IR BT B AF 00 R A T BRI ], AT S R
I R R A5 L R R DU P IRk R
FAPRL A SRR T 5T

F1 3 MIRENT AR AV EB IR AR LE

i H ATk [ENaRiTATS Wit s
fiF At e EH A
RURR QS R BOSEEER EEMERTE
HEES R A R FENTLS
KA B A %1/ % 0.14£0.01  0.14£0.06 0.16+0.11
FAE(KOH)/(mg/g) 4.19£0.22  2.78+0.41 11.41+1.00
AL/ (mmol/kg) 24.97 £2.10  5.67+0.59 31.44 +1.05

B (1)/(2/100 g) 211.23 £3.37 200.86 +2.73 198.36 +1.87

EPA &#/% 0.86+0.16 0.88+0.23 0.73+0.17
DHA /% 17.16 £0.33  17.11 £0.49 15.25+0.21
MBI 2R/ % 36.65+0.20 45.00 +0.37 45.20 +0.41

B 3 A SR S SRR P S = Rz
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% e d
g 60
- 40¢ —— LRI
oz —a
£ 20f
0

1.0 2.0 3.0 3.5 4.0
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520t

0

7:1 8:1 9:1 10:1 11:1
P E

T EAT FR DR SR AAG S I A TR 3R 81 280 ) B LE 1001, KOH 8 &E 3% , K2 I [] 0.8 hib) B b 1001, KOH ¥
i 3% , SRR 60 °C se) BT EL 1021, S MR 60 °C, S MR [E] 0.5 hiyd) B i JE 60 °C, e B[] 0.5 h, KOH 7 il i

3% o [FAl—48PR AR TR R 2257 ¥ (p <0.05) , A

B4 RERE R R E KOH 7N & Bzl bk Xt B 32 45 i B2 2R B 20

H1 &l 4a FIE 4b AT %0, AN]SR B oy B
] R B AR R OISR R B e .
w2 N I B RSO S [] 43530 R 60 C A0, 5 b B, 7
AR S GRS R I IR B B il 4 R 97. 40%
85.45% H1 96. 40% .85. 10% . U & K I Y. J&
SRS ] 4351 2 60 C AN 0.5

Hi [l 4 mIT, B KOH ZRhn i in, £ Fafs R M
PRSI, H KOH ¥ i K 5, 76 SV SE U
TRk RNy, B T KOH B AR 3% , 23 &8 53 i
A A R T AR 2, T KOH ¥ 2 KKK
WG 2 RLEFAAELAE AR . R, 36 4% KOH
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SRR ZEBH LR F 100 1 Je TR . A
5, LIRS B CRE RN R 218 FIa s iE
WM/ T 1001 AR b Ah 2 . BRI, N B84
FAE A TRERREIM Lo 1001

25 b B TR S8 4 SO A R s g i BE 60 °C
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PR 7= A9 38R S BR AR 2243 51 R 97. 97 % Al
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WM 0.97% F116.43% B BN TCH] W25 7
2.4 REQRPRFEE

PR ADIEA , S R T HE 25 Tl A 1L A
BRAYBAE ¥ o 2530k 27 - 28 | ARFE S i il
DL I 73 ) 0o DR e (PR 2R 5 R T IR £ g oA EE )
VB LE (IR S IR 7 IR SR A R BTt 1L ) L (0 31 i
JE A SIS ] R A B R LA S, AR AN S
PR o

i 5a nJ, B R & PR LT, 3
#& EPA FI DHA 5 f 43 R B Se 3 )~ B
oo HBRBREL 50 0.4:1,0. 81 1 I, (LR EPA
1 DHA S fie Ko JRER AR BN, (R AL/ HA
TR MRS 5 IR 28 S I I 45 A i, Bl
PRE RGN, 235 fb I G 20 A 4 0 i 17 PR % B AN 1
FIRRITR L 22 T Th i o SR 24 PR R G
PRER SRt 2y BRE AT D3R o0 2 ARG 1T 1R
[ I PR PR 28 70 R 07 R o 249 HL 4 sl i,
FHZ 6] 21 BB , BT L PR R PR 7 0 HL B A A A
O T R R AR AR A5 T 14 [ B, 2 W2 i — 8 o 2 AN
YA T 531, A it 3 S50 73 22 AN AR A U 19 452
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