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1) 7ERESM R 0.8: 1 INEE & 4% | it iR
JE 35 °C EEMEITIR] 6 h Y451 F , % B2 Wi T AAK
U0y %0 (20% ,40% ,60% ,80% ,100% ) %t n-3 PU-
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mg PRI T 2 mL (S gOEC e, A 1T mL 2
mol/L &4 16 B H BV . TR AR AR R 3
min, WA 24 HLH, I A TG K B BR 44, IR 3
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Fig.1 Effects of lipase type on the content and yield
of n-3 PUFAs in glyceride
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FIHF, 2 5 16 M b B 0 il oA 16 IR T X TR ot
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PRI

Kl 3a s AR B 43 $ ) H B XS n-3 PU-
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B, ORI Y 39.88% 4 F) 62.92% , I E
FHEERBET R8s B ECR 60%1Y
YA IR Z ,n-3 PUFAs & 5K 58.38%; RFL4r
BA 20% F1 60% B9 56 240 0 i 3 2 55, 4l h
50.28%F1 48.96% ; RFLZ 4 100919 1055 41 3%
Rk 2% ,n-3 PUFAs & &0 010 41.97% ., WEH
NEJEEY, e B i AR SO g R FE AL v
1o, FF SR 25 T s e T P 0 K, BT T
R[] B4 2R ik — 7Kk 5 Tk DA B, i JE Tk 0E R
RIFEATE P

M n-3 PUFAs 153K F K735 40% 1 1%
AR, K 49.12% ; HURAR T3 % 60% .80% FI
20% MR g A, 15 25100l 64.05% ,75.38% Fil

84.34% ., RT3 4L 40% A5 FAF 735k 60%iX
AR B EEER  RBSECH 100%11
TR I A5 R, N 90.37%, U 1 SCAM BT, He B it
fRa & # 2 S BRI B A RE I BRAL, B
Ji 105 B DN R 7% ARSI A RS L GG %
& n-3 PUFAs i & Ml n-3 PUFAs H ik 1975
R UCHIRFU B 40% 0 AL 5638 A Y B AR R
232 EEME R n-3 PUFAs &K %
£ 7 B BT L X H VR Y n-3PUFAs 153 5% 5
WM, ME 3b AT LAE H, MEE A 0.4:1
HF] 1.6:1 B ,n-3 PUFAs 7% & M 55.89% i 2 1
£ 66.05% . MEl it — 2R e ,n-3 PUFAs
S I B 3G 0, RO AR B B 3.2
1 #14.8:1 X} n=3 PUFAs 7 435 J& 64.07%
1 63.90% , SELM L 1.6:1 MR T #2557
M n-3 PUFAs W3R E, Bl LR 0.4:1 ik
U A R, N 67.31% , Hi4y 4 4H 1 ik 56
MR R EER  EARRNER D, HIlEES
FH R 7K ZE 1 77 16 1 A AL () B & A e At ROK i
FLRE, KA = A 0 FFA 43 5 W2 3 X 0 A g
FAMEs, &4t I, 38 5 Ve £R5 i 0y H i ] ok 4 2
N ) 7= T BT ) R AR ax e i PR R s Y
M) it 114 e P, 3 O ) R AT i AR PR 2y
J& n-3 PUFAs B & 538 3%+ 1.6:1 AR LEE
W L FEZ AT A H e n-3 PUFsA
& 39.88% 1 F] 66.05% ,n-3 PUFAs H il s
332N 52.01%,
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6 BN N AR, RN AR R b T A A
A SEUEAECRRE, SRR
BF, SN R P B PR L AR AT, A A R
n-3 PUFAs & gm0, mHE—ERE k-
BT RN AR [ e HER T IS N XY n=-3
PUFAs B4R, M n-3 PUFAs &R FE , Y4
JE 107 Tt A5 0 i AN 1% T 3] 4% ,n-3 PUFAs & &
M\ 58.17% 5 F 1 5] 66.05%, 7 I 4k 5 T
n-3 PUFAs & ®IF TR ERE, UL 4% B3R
T A PR T RS A 5 . M n-3 PU-
FAs 133k F |, 155 5 g 155 B v I i A7 76 ke ¢
B F, bl & NE 07 B S it N 1% 38 2 8% ,n-3



F23% HS5H

Jig s B AL BS AR ) &5 A n-3 PUFAs 9 b B

197

PUFAs 15358 M\ 75.57%F% % 50.76% ., it Z W 5 i
ity 8 fE — o B AR #E T n-3 PUFAs 5 i fii
LSS A, T3t 210 n-3 PUFAs # B f# T
S, Uk B 195 i O AR B 2 8 A n-3 PUFAs
B A S I N R TS N 1 4% NS G .
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(c)

JETF# 45 CHF ,n-3 PUFAs & & 8 & % =
60.58% ; 4 B 4k 2L T+ 3 55 CH ,n-3 PUFAs &
B E 59.13%, n-3 PUFAs Y15 5 Bl iR B8 74 715
Bef K w3 AR Ak, 35 CHME %N 52.01%, n-
3 PUFAs & Ffg R 3L [ 40 B 35 CIZ IRl ET
2.0 Ml T R A1 T I 00 AR 105 1 S REAR 4 b &
FEARARIE M, 00 T R AT e S BUIR U ) 5
IR, LEAHIE n-3 PUFAs ISR kit
35 ClFpcidh il BE AT R AR IS AR 551 T, £
H Mg F n-3 PUFAs &5 M 39.88%3# %] 66.05% ,

[ n-3 PUFAG R n-3 PUFATR %

§, 70 " cd bd bd -
Z 60F a 180 %ﬂ-z
m.“r_" A N
=T BV R Wz
! B BB BN
ol B R B B <
S, % % a % 8 |
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[T qid
Mass ratio of methanol to oil
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E
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Fig.3 Effects of reaction condition of enzymatic alcoholysis on the content

and yield of n-3 PUFAs in glyceride
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n-3 PUFAs %5 52.01%,
2.3.5 BfE[ X n-3 PUFAs &M m 52
WIS 5, 76 H B AR B 50 2 40% , Y i Jo o
b 1.6:1, {65 35 °C, RRIWTEGE N it 4% 1) 54 F
221l n—-3 PUFAs & £ A5 2 J s ] 22 A6 A9 T 4%
i 3e Pron, BlAE 0B A FE4  n-3 PUFAs
BTN, 2 h Bk B KA 67.87% ., W T
[ 4k L2 4E K n-3 PUFAs & %A kS8 n , 52
WA T R, X FR B 2 b W RN Gk B P RS 4k
SR 3K J 7 B T AN BEHE R n-3 PUFAs &, M
n-3 PUFAs 135K F , 1355 5 i ] 52 30 1A
K, 1T h E) 10 h, 155 M 64.49% % 5] 49.22%, iX
F IR A SN A  , H Il R Ok 2 1
n-3 PUFAs Z= 5 BEff SO PR T AS 5 320 M BRI . 25
G %8 n-3 PUFAs S AR, B 2h His
& SN TE] TR SRR R, gl H Il n-3
PUFAs # it )\ 39.88% 1 1| 67.87% ,n-3 PUFAs
HMEE %0 56.33%
2.4 HeEMZEMEE n-3 PUFAs HiliBEWE &
9T W UENE U B BT 2.0 18 e N R
(R 3 I, 5 T A AR Tl HT B Y n-3
PUFAs & NG N0, Ayl 40 007 R0 8 B A 117
Ji 9 B 0T £E B 2 1, B S T I R P 5 A
R4 A . A n=3 PUFAs & & A & n-3 PUFAs
B 1 AT, 3 Al ORI AE ROV T S A
98% LA I 1) TAGs, -y AT HY B & A B e S I i
B fgE 7= W) h B A 15.14% TAGs,66.05%
FAMEs 1 16.28% DAGs , 4 ¥ £f1 Fll F 5 % A= I it
KNG, BEfE =Y EE S A 10.29% TAGs,
61.45% FAMEs fl1 27.57% DAGs, 4 3 A1 H it

KA BRI, BT TAGs ,FAMEs #
DAGs & &35} 23.44% ,53.43% 1 19.13%,
el W ZENR i ET 2.0 AL T, 3 BRI &
AR R R, B FAMEs fll DAGs, Hop
FAMEs & 555 .

Hi 2% 2 v A1, 3 ORI AR AT, H I R
n-3 PUFAs & & 7E 40% /4 AENR DT BRI ML T,
n-3 PUFAs & & EFH3] 60%U L, il & A= BEff
R JE, HImEET  SFAs M 30.28% % %) 17.85%,
MUFAs M 25.69% F¥ %) 9.96% ,n-3 PUFAs M
39.88% - 7t % 67.87%, & T 0.70 fi%,n-3 PU-
FAs 1358 56.33% , 4 b fa i & A B i S v I, H
H g SFAs M 31.93% % #] 15.28% ,MUFAs M
22.65%F%%) 7.50% ,n-3 PUFAs M 38.81% I T+
61.35% , & T 0.58 fiF ,n-3 PUFAs 7% N
57.51%., 0 &L RERE RO, HMER T SFAs A
22.54%% %] 6.50% ,MUFAs M\ 4.06%%%] 0.93% ,
n-3 PUFAs M 45.96% I F+ %] 64.09% , ¢ T 0.39
¥ ,n-3 PUFAs 15% K 61.41%, 3 Fhil g 76 e
JRE AT BE AR AT 2 = OB 1.3 A5 DL B n—
3 PUFAs & &, Hor DLl AL 240 il s ER0OR
B 4,3 i ig B S5 ) n-3 PUFAs 15 R AR 7E
55% VA L, Hor D) g gl A0 4 A il i A5 SR R,
BZ 61.419%H1 57.51% , £54 5381 3 Fhili g % n—
3 PUFAs & AR5, UWIE i ET 2.0 75 &
FER B 250 T BA R s SERe 1, XK YAE R
PR
3 #Hig
DL 1812 i oy Jrwh , il ik Bt it ) #5 ' &% n-3
PUFAs Hilifig, 45 REW], >k A Kl & 818 i i

®1 GHMEREEN.ENEREAS (%)
Table 1 The lipase composition (%) of fish oil and algal oil before and after selective alcoholysis
1812 % i e N L B
Jig i 4
i B ff & JR it B S R i B I
TAGs 98.95 +0.18 15.14 £ 0.18 98.24 +0.17 10.29 +£0.19 98.30 + 0.52 23.44 +0.35
FAMEs - 66.05 = 0.46 - 61.45+0.45 - 5343 +£0.42
FFAs - 1.36 £ 0.18 - 2.21+0.36 - 3.03 +£0.62
DAGs 0.61+0.13 16.28 £ 0.33 1.04 £0.22 27.57 +0.39 1.45 +0.28 19.13 £ 0.29
MAGs - 1.03 £0.13 - 1.49 +0.51 - 1.01 £0.27
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Table 2 The fatty acid composition (%) of fish oil and algal oil before and after selective alcoholysis
R 1812 & iy (H- i 5 ) A S (b Eg ) FE ol (ol g )
R iy 5. i % it )5 JR. i B ff )G
C14:0 6.92 + 0.06 3.92+043 3.94 +£0.31 2.46 £0.12 1.36 £0.18 0.27 £ 0.04
C15:0 0.60 + 0.00 0.36 +0.03 1.10 + 0.06 0.55 +0.05 - 0.08 +0.01
C16:0 17.99 £ 0.03 10.86 + 0.76 20.23 £ 0.81 9.65+0.12 19.14 £ 0.89 5.12+0.54
Cl6:1 10.11 £ 0.08 431 +£0.54 5.15+0.21 2.05+0.35 0.43 +0.04 0.16 £ 0.02
C17:1 0.62 +0.01 0.96 +0.47 0.25 +0.07 0.12 +£0.01 - -
C18:0 3.94£0.02 2.21 £0.36 6.01 £0.33 241 £0.02 2.04 +£0.07 0.88 £0.25
C18:1 13.05 = 0.08 4.10+0.19 1571 £0.71 494 +0.12 3.63+0.16 0.74 + 0.06
C18:2 1.65 £ 0.06 0.92 +0.09 1.46 £ 0.51 0.62 +0.02 7.66 +0.16 0.97 +0.04
C18:3 n-6 0.30 £ 0.02 0.54 +0.06 0.39+0.17 0.34 +0.42 0.44 +0.16 0.15 +0.01
C18:3 n-3 0.71 £ 0.01 0.31 £0.05 0.45 +£0.26 0.16 £ 0.03 - 0.09 £ 0.01
C20:0 0.62 +0.01 0.34 £ 0.01 0.37 £0.41 0.12 +0.01 - 0.09 +0.01
C20:1 1.91 £ 041 0.60 + 0.03 1.54 +0.15 0.39 +0.07 - 0.03 +0.01
C20:2 n-6 0.29 +0.00 0.37 £ 0.06 0.33 £0.32 0.20 + 0.04 - -
C20:3 n-6 0.21 £0.01 0.23 £ 0.05 0.28 +0.24 0.17 £ 0.06 - 0.50 +0.01
C20:3 n-3 0.10 £ 0.01 0.08 £ 0.01 0.18 £0.33 0.06 = 0.02 - 0.25 £ 0.05
C20:4 n-6 1.35 £ 0.01 1.01 £0.37 1.97 +0.42 1.53 +0.01 0.76 +0.18 0.06 +0.01
C20:5 n-3 21.97 +0.18 21.52+045 7.69 +0.99 442 +0.25 0.88 +0.16 0.47 £ 0.01
€22:0 0.22 +0.01 0.17 £ 0.04 0.29 +0.52 0.12 +0.01 - 0.09 +0.02
(€22:5 n-6 0.36 £ 0.04 1.29 £ 0.28 2.19£0.01 5.03 £0.04 1.55+£0.28 19.64 = 0.06
(C22:5 n-3 247 £0.03 2.27 £0.81 1.36 £ 0.02 0.76 + 0.10 - 0.13 +0.03
C22:6 n-3 14.64 +0.13 43.70 + 1.75 29.13 £+ 041 55.96 + 1.36 44.65 £0.52 63.35 + 1.01
SFAs 30.28 +0.12 17.85 +0.81 3193 +0.84 1528 +0.32 22.54 +0.64 6.50 + 0.86
MUFAs 25.69 = 0.40 9.96 +0.26 22.65 +£0.70 7.50 £ 0.39 4.06 +£0.11 0.93 +0.09
n-3 PUFAs 39.88 +0.35 67.87 £ 1.33 38.81 £0.81 61.35+1.27 45.96 +0.20 64.09 = 0.97
n-3 PUFAs /7 % - 56.33 £2.53 - 5751 +1.22 - 61.41 +£0.55

T AR W R (Saturated fatty acids, SFAs), ¥R F1AR I B2 (Monounsaturated fatty acids, MUFAs) .,

Eversa Transform 2.0(ET 2.0)7Ei& £ E 4 n-3
PUFAs 77 BA RIFHTERe, 768 BEEWARB)
B 40% , PSR L 1.6:1, I8 35 °C, I I i
W 4%, VR[] 2 h 44, H il Eg H n-3
PUFAs 1) & 2 M i 91 1% 39.88% 3 £I| 67.87% ,n-3
PUFAs M43 % 56.33% ., N3 k45 21 (9 feAE B 5%
X n=3 PUFAs [ H T JFORHM 38 M, 7 -
TR ARAETT X 4 e e 3ol 0 e R A T A AR 45 R
R, A Mt d n-3 PUFAs & 38.81%4%
# 61.35% 48 0.58 1%, Bl th n-3 PUFAs & &
i 45.96% b 715 64.09%, ¥ 0.39 4%, LAl
U, AR SN 55 A X T AN [ g 7 T2 4L 35 7 vl

#E A, b TR E S n-3 PUFAs 09 H g, 5
SR DLl ok oy 280 R PR ISR O B R R
FAMEs, [A] 65, i i i CAL-A & ] 542 F) M
WY, 25 L RTIR  JE 7 A Ak F 50 5 A n—
3 PUFAs i LAFRAS & & n-3 PUFAs (1 H g 1
T3 WA il R 2577 AT AR K A L T

2 £ x #t
[1] FUKUNAGA K, HOSOMI R, FUKAO M, et al

Hypolipidemic effects of phospholipids (PL) contain-
ing n-3 polyunsaturated fatty acids (PUFA) are not



200 SRS TN S e 2023 445 5 1)
dependent on esterification of n-3 PUFA to PL[J]. thesis of structured lipids rich in 1 —oleoyl -2 -
Lipids, 2016, 51(3): 279-289. palmitoyl-3-linoleylglyceriol[J]. China Oils and Fats,

[2] FISCHER S. Dietary polyunsaturated fatty acids and 2020, 45(8): 66-70.
eicosanoid formation in humans[J]. Advances in [12] FRWrAE. = AU BE 2L R AR s 0 ) 45 BT 4 [D]. B
Lipid Research, 1992, 23(1): 169-198. B . LR, 2021

[3] KURATKO C N, BARRETT E C, NELSON E B, CHENG X Y. Preparation and evaluation of high
et al. The relationship of docosahexaenoic acid similarity human milk fat substitutes. [D]. Wuxi:
(DHA) with learning and behavior in healthy chil- Jiangnan University, 2021.
dren: A review|[J]. Nutrients, 2013, 5(7). 2777- [13] JENNINGS B H, AKOH C C. Enzymatic modifica-
2810. tion of triacylglycerols of high eicosapentaenoic and

[4] MANERBA A, VIZZARDI E, METRA M, et al docosahexaenoic acids content to produce structured
n-3 PUFA and cardiovascular disease prevention|]]. lipids[J]. Journal of the American Oil Chemists’ So-
Future Cardiology, 2010, 6(3): 343-350. ciety, 1999, 76(10). 1133-1137.

[S] LAVIE C J, MILANI R V, MEHRA M R, et al [14] SAWITTREE M, PONGRUMPA S, MUENDUEN P.
Omega-3 polyunsaturated fatty acids and cardiovas- Influences of operating conditions on biocatalytic ac-
cular diseases|J]. Journal of the American College of tivity and reusability of Novozym 435 for esterifica-
Cardiology, 2009, 54(7): 585-594. tion of free fatty acids with short—chain alcohols: A

[6] KRIS-ETHERTON P M, HARRIS W S, APPEL L case study of palm fatty acid distillate[J]. Chinese
J, et al. Fish consumption, fish oil, omega-3 fatty Journal of Chemical Engineering, 2015, 23 (11):
acids, and cardiovascular disease[]J]. Circulation , 1851-1856.

2002, 106(21):. 2747-2757. [15] DUAN Z Q, DU W, LIU D H. The solvent influ-

[71 JIN J, JIN Q Z, WANG X G, et al. High sn-2 ence on the positional selectivity of Novozym 435
docosahexaenoic acid lipids for brain benefits, and during 1,3 —diolein synthesis by esterification [J].
their enzymatic syntheses: A review|[J]. Engineering, Bioresource Technology, 2010, 101(7): 2568-2571.
2020, 6(4): 424-431. [16] KUMAR S S, ARORA N, BHATNAGAR R, et al.

[8]1 Ek#®, #id. v aam i n T8 AR B oE ik ()], Kinetic modulation of Trichosporon asahii MSR 54
EE, 2011, 36(4): 1-6. lipase in presence of organic solvents: Altered fatty
MA Y J, YANG B. Research advance in deep pro- acid specificity and reversal of enantio selectivity
cessing technologies of marine fish oil[J]. China Oils during hydrolytic reactions [J]. Journal of Molecular
and Fats, 2011, 36(4): 1-6. Catalysis B: Enzymatic, 2009, 59(1/2/3). 41-46.

91  XUJ7. ARk ML % 5 & EPA M DHA Hlh =B0F  [17] SRR, F&E, &FW, % EESW 1, 2-H i
FE[D]. JTM . B KAE, 2016. BRI LM hENm AR, 2017, 42(1): 56—
LIU F. Preparation in EPA and DHA —enriched 59.
triglycerides by enzymatic approaches|D]. Guangzhou: ZHU Y X, WANG Y Y, JIN Q Z, et al. Enzy-
Jinan University, 2016. matic synthesis of 1,2-diacylglyceride[J]. China Oils

[10] B&Dy, WE2E, fede, 5. Wk i b & BRm 2L+ and Fats, 2017, 42(1): 56-59.

FLAg WA ARAR ()] o & &R, 2020, 20(9): [18] skHi¥h, A5 akes. JT 5t i 1L i i 0 i [ 52 Ak J7
74-85. BRG] A sE RS S AT, 2017, 29(12):
CHEN F, YE Y L, XIONG H, et al. Preparation 1785-1790.

of butter—based breast milk fat substitute by enzy- ZHANG W W, YANG H X. Research progress on
matic catalysis [J]. Journal of Chinese Institute of interfacial activation —based lipaseimmobilization []J].
Food Science and Technology, 2020, 20(9): 74-85. Chemical Research and Application, 2017, 29(12).

[11] &5, wEfh, 48R0, 4. Bk G A 1— iR -2 4% 1785-1790.

HE T2 —3— 090 B8 H T = g 45 A4 BE A F SR (). b I o [19] CHANG M Y, CHAN E S, SONG C P. Biodiesel

A8, 2020, 45(8): 66-70.
GAO L, YU X W, ZOU F, et al. Enzymatic syn-

production catalysed by low—cost liquid enzyme Ev-

ersa® Transform 2.0: Effect of free fatty acid content



5503 % 455 e Wy Bl AL BT i) &5 4 n—3 PUFAs 09 b &5 201

on lipase methanol tolerance and kinetic model [J]. nal of Molecular Catalysis (China), 2019, 33(4):
Fuel, 2021, 283: 119266. 323-330.
(201 #G, RS GOE Y IR 0 A O O 5T Bk e KO TR B [23] SR ZFF B0 R 1R A Tl i TR S 5 1) 2 i U R TP
an HEY R FHT]. R EE AR AR, 2013, 13(10): 136- FE[]. hIEwhAg, 2020, 45(10): 84-86, 114.
143. ZHANG Y. Preparation of fatty acid methyl ester by
CAO X, FENG F Q. Review of microbial lipases enzymatic lransesterification using rapeseed oil de-
and their applications in food[J]. Journal of Chinese odorized distillate[]J]. China Oils and Fats, 2020, 45
Institute of Food Science and Technology, 2013, 13 (10): 84-86, 114.
(10): 136-143. [24] ZHANG Z, LIU F, MA X, et al. Two—stage enzy-
(211 BRasim. Jig U s 1 e fh B A Ak 2 A s /g 1 matic preparation of eicosapentaenoic acid (EPA)
[D]. dbxt. destfb TR, 2008. and docosahexaenoic acid (DHA) enriched fish oil
CHEN B Q. Lipase immobilization and its applica- triacylglycerols[J]. Journal of Agricultural and Food
tion in the synthesis of chemicals|D]. Beijing: Beijing Chemistry, 2017, 66(1). 218-227.
University of Chemical Technology, 2008. [25] WA, MR/, F L, SR BRI 4k A0
[22] KA, FEEE, PhaLE, SF. AR KR S I A AL fift w5 4k EPA F1 DHA BIBF5E[)]. A LR, 2012(3):
TLL I SY 4E COIRAY A 0 B AR IR AR )], TEAL 40-43.
2019, 33(4): 323-330. PAN Z J, CHEN X E, WANG W F, et al. Con-
ZHANG H D, XIN J L, SUN L R, et al. Lipase— centration of EPA and DHA by lipase—catalyzed fish
catalyzed synthesis of flurbiprofen VC ester[J]. Jour- oil ethanolysis.[J]. Farm Machinery, 2012(3). 40-43.

Preparation of Glycerides Rich in n—3 PUFAs by Lipase—catalyzed Alcoholysis

Jiang Cong, Chen Ye, Jin Wenhua, Wang Xiaosan"
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu)

Abstract n-3 PUFAs have various physiological activities, but their contents in natural oils are usually low. This study
investigated the preparation of glycerides rich in n-3 PUFAs by Eversa Transform 2.0 (ET 2.0)-catalyzed alcoholysis of
fish oil. The results showed that the ET 2.0 from Aspergillus oryzae could effectively identify n-3 PUFAs during alcohol-
ysis. Saturated fatty acids and monounsaturated fatty acids were released from fish oil by ET 2.0-catalyzed alcoholysis,
causing the production of n-3 PUFA-enriched glycerides. Under optimal conditions (1.6:1 of mass ratio of methanol to
algal oil, 40% methanol aqueous solution, 4% ET 2.0 dosage, 35 C, 2 h), the n-3 PUFA content in glyceride in-
creased from the initial 39.88% to 67.87%, the content of EPA and DHA increased from 36.61% to 65.22% , and the
yield of n-3 PUFAs was 56.33%. When tuna oil and algal oil were used as substrate, the content of n-3 PUFAs in tu-
na oil glycerides increased from 38.81% to 61.35%, and the content of n-3 PUFAs in algae oil glycerides increased
from 45.96% rose to 64.09%. The n-3 PUFAs—enriched glycerides obtained by the above method have great application
potential in the food and pharmaceutical industries.

Keywords glycerides rich in n—-3 PUFAs; fish oil; n-3 polyunsaturated fatty acids; lipase; alcoholysis



