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1.5 N Mo-LNAFE AL IDHA I CRIRAL, AR 2 H

T TN ER (DHA)D S —Fh22:6 -3 B R
(FA), 'EHE M T MEZ AW, FEAE
TR Mo s, o 22 RO S H 2R ) R %2 oK B
[1,2]. BBJL #rAe JUFR)LEEALE K & & B3 # = DHA,
A] BE I AP AR B AR T T (U b . B R
JESE) ALY ThBE M FEAR[3,4]. X T H4E N, DHAZE
HERFINENTh BE RIS &5 B 77 TH B A 5 25 B VE FH (5]

— M, DHAF ZERKIE T & Fa- WK (a-LNA;
18:3 0-3) MR EMMmAE, FRERETN. AR, A
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TR, JCHOE XA BRRE PR A [3,6,7] .
A5, FEEASCERME S TR R, ATH
TEN B W7 T 28 I VE I R BRa-LNA S g Canilv jk
D A N e-62RMAE CAnoR S, ERAR R A oK
WO WA, AT -3 05 IR R FEAK, dt—
HFRECT BEFLTP DHA R A & B [8,9]. Bk, BLAR
B M T 3 2 8. B A E 5 DHA ) 2514 I8 i
(structured lipids, SL), LA f#E A 41 7] DL B $2 $% B
DHA[10]. #tFER, $ASMEDHAMZ M, HEEFL
FHDHA S BRI R AT A A NDHA S Bl )L
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f5[11]e 28 S R I DHA = ERIE T AE 40 Mg
W -3 FATEMR P 1551k

F2 4 b i ok JR AN [W, DHAR] 4 A 76 H i = Bg
(TAG) 77 EARFEMIAL A (sn-1288307). AR
DHAJ&, sn-1 3005 PERERE 2 /K TAG, AT A2 Bl
sn2 L H BE (MAG) FE S IR TR (FFA)D [12]. sn-2
MAG A TE /N 17 bR 1 3l AR G W Wi, 33 i p A T
o ETAGEUREIE (PL, i 28 A 5 ) =0 22 26 jl 30 )
[13,14], MBS, Msn-1Flsn-3460Kf#E R K FFA
TBEAT BT Xk PRI [ 1570 [RItE, DHA 4R fEsn-240
(I TAG LL DHA B AL 4347 (1 TAG 545 )T A AR i Wi i A
FIF[16]. Z5i, sn-2 DHA MAGAHHLL T DHA H il —
it (DAG) FIDHA Z. gt 5 2% 5 e ALAR I e [17,18],
SR, HHTOC T DHA G £ BUOR (g 5 14 B AR e B T30
DHA S = R, R/ KA [FIDHA AL B 547 (1) AH 9%
=8

FFHHAE FRME, TAGHPLS T-rHDHA AL
B AR SR RN 0 R B A ThRE e, R i) B & DL
A" DHA B9 4 LA & 5 sn-2 DHA R FIR & 1% 55 AR
HE ., ALFENANET & Fsn-2 DHA SLIVEFIE A AR
Fi AR B AH G ARSI 3 AT 7732 o

TAGs

DAGs

MAGs
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2. RIAHREM & AR BT AY sn-2 DHA

DHA F £k T v it A s gl b g (191 sn-2
DHA JI§Jii £ LITAG. DAG. MAG FIJEAEAE Tl
A A, WA LAPL % U478 T R Jih A0 2 I o
(E1,

W E P DHAR & E W AR, A
Schizochytrium sp. {MFI Crypthecodinium cohniiif) ]
DHA & S, N44.89%~48.20%, H Ik N4 il
WT . KRl A EE (9.76%~26.85%). A
M, fEiXssmyh, sn-2 DHAM & & E T g m
sn-2 DHAW & &. EfMFITAGH, 44.79%~72.99%
FIDHA 73 A fEsn-247 b, 1 7F B M TAGH, 31.66%~
42.09% [FIDHA 4> A fEsn-247 L. XA R85 an b AT ik 19
sn-2 DHA BRI ALFF A G, MBI, did
TH AR S i R Y DHA I A2 B 7 sn-2 DHA FIMAG
DAG, HEMEFEGWTAG, MIiHEE T sn-2 DHAK
HEE[15].
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KL AYAEC DT ok g ST M 4 E DHA AL E ) A

Sources Total DHA (%) sn-2 DHA (%) Relative percentage of sn-2 DHA (%)
Salmon oil [20] 9.99 12.62 50.61
Anchovy oil [20,21] 9.76-10.04 11.59-20.88 49.28-71.31
Tuna oil [20,22] 21.94-26.85 25.88-36.08 44.79-49.00
Sardine oil [23] 10.30-13.90 21.10-29.40 60.67-72.99
Schizochytrium sp. oil [24] 48.20 60.86 42.09
Crypthecodinium cohnii oil [25] 44.89 42.64 31.66

Egg yolk phospholipid [26]° 2.74 2.89 —

Shrimp (P. borealis) oil [27]° 8.3 7.1 —

HMEF in Wuxi (China) [28]°

Colostrum 0.70 1.17 55.71
Transitional 0.61 1.07 58.47
Mature 0.44 0.86 65.15

HMF in Spain [29]

Colostrum 0.56 0.93 52.63
Transitional 0.50 0.81 56.80
Mature 0.36 0.64 61.39

IFF in China [30] — 0.09-0.21 27.56-33.13
IFF in Spain [29] ND-0.20 ND-0.28 ND-48.17
IFF in America [31] 0.39 0.49 41.88

HMF: human milk fat; IFF: infant formula fat; ND: not detectable.

* Relative percentage of DHA at sn-2 position was calculated as [sn-2 DHA percentage / (DHA percentage in TAG X 3)] X 100 [30], or reported by the literature.

" The data was shown as mol%.

¢ HMF collected after birth at Days 1-5 was colostrum, at Days 615 was transitional, and at more than 15 days was mature.

BOMK B K DHA PLI & &, 1M PL 1E 2 K41 i i
() B B 43 [32]

ENFNE (HMPF) H & /b EDHA, 2945 58FA
f10.36%~0.70%, H: #152.63%~65.15%[\IDHA %) #i {E
sn-247 F (F1). SR, DHA &8 MR ZE RAFLIZ
Wi D> (0.56%~0.70% —0.36%~0.44%), {H{Esn-27
(9 AR X 2 B A M 52.63%~55.71% 3 Z261.39%~65.15%.
AL, FE 5 W A B B2 53 U I BESE () BEFL 1, DHA
& BB IRAK[33,34] . IRRIF TR, #h78 T o-LNA
{H A #bFEDHA 12 LAE AR S5 AT 64 H ok 4k Fr F
K o IEH FIDHA WK BE[35]. E#H A LA, a-LNA
A NDHA FICE FIFHRAC. AHEETHMF, 20
e LB Wk el (IFF) " ¥)DHA #lsn-2 DHA (4
X 5N 27.56%~48.17%) KFIEAL (FR1D. E11FK
PHEEF P ITFF R, 5 —3KIFFfEsn-200 F 54 DHA.
— RIS, AEFHERGENIEEKE, 2ILTEMNEEA
i 1 45 EL70~80 mgIDHA [34]. Fitt, J9{R47 2L
WA RS E FIERG, P2 B ROl T A
SMEDHA, JtHZsn-2 DHA IR [4].

3.5n-2 DHA St KINBY B &= IhaE

3.1. WY sn-2 DHA R HG oK DHA AR 2

R 20 5 IR 2R 11 60% [34]. /RE DHA &
Y3 X A 22 D e TR B OB, (H LA IR UL
AU FH R B2 5 25 52 B AR H o B 28 AT B AT i 5
W, AHEETsn-1,2,3070 ERENLS AT FIDHA, 43 AfifEsn-2
7 EDHA B2 R i [16]. B E &sn-2
DHA & BB A K, H RN PL [ Qi A i 22 20 B FH i
JEMEARGE (PCO 1H I DHA & & % 3% 5 T I 4 A 4
W& KB A K PL A FIDHA KT (£2) [36]. 24l
MR & B, AHEL T R ESLFIDHA, KB KM AT LA
S M sn-2 V5 LB R BEAH R DHA (£2) [37]. M4, &
ARG R B, 22 A 2 i i IR A 78
DHA &% 4111 [38].

3.2. DHA i1 iz - Hi %58 5 i T gt
5 45 g 2 K Th RE SRR ER 2 —, B ATIAAZ
IR 5 1708 B BE ) A 5 R VN[39]. iR, AATTXT
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Treatments

Findings

Reference

Newborn rats were fed diets containing 7.0% fat (3.70% DHA and
6.18% sn-2 DHA for structured oil group; 3.98% DHA and 3.57%
sn-2 DHA for randomized oil group; and 0.66% DHA in rat milk for
reference group)

A solution containing sn-2 lysophosphatidylcholine DHA or
unesterified DHA was injected into the tail veins of 20-day-old male
rats for 30 s, respectively. Their tissue lipids were analyzed from 2 to

60 min after the injection

DHA levels of brain phosphatidylserine and PC were significantly — [36]
increased compared with the reference after 3 weeks, but no
differences were observed in phosphatidylethanolamines and
phosphatidylinositols

The developing (young) brain preferentially utilized sn-2  [37]
lysophosphatidylcholine DHA rather than unesterified DHA

KRR Canfadifss INENEE ) N A #R o 280, h
Ko FEFEIE TR FTRIIARAE ) Az B B 2 (8] (R AH e
UG R . NARNIE AR5 A6 1000 2 M E s B, 3t
THZ1100 T A AP [40]. AN [F] FR) B8 B 2 5038 K i )
e, 2 HAX A 2 Go Al nT R TR B R i s i A= P )
L. X— RV RG4S REYE LN
¥ - i e - - A TR G, o A R K A 8 I i o
fe S (E2) [41,42].

BUEARIE SN, Bl ol A DT T R 52 4% i T e B i
FFkh s EEERH. RIS, S HDHAKIRE
TPl I SO o TE AR P R A RO R AT A 2 A B
Rt = A2 2 (5200 [43,44], W3,

ME3THEN, ERRIRIH, *MFnDHA AT R &
KR s o B 2 B4, FEERINA e
CUTALERAT B . BUSOR s AL B = BE 3 m,  [A) i
BB (UNRZEFFED RS b,
A BT 2 N A2 AT B3 2 25 KK T BE
MRS . HAh, Garcia-RodenasZ5:[49]\ N, #HHLE
CDHARIR AT, FT LUE 138 (3853 1 1 A, 32 1T
BOBIE ), HIZ AR R R B R T A A 1 R R
EKFhZE R, - M AL L 2 RS {E S i E,
Horp— G385 v AR S8 AR, R RR R 2 R0 Tk
%?MMWQW%?%LMEWﬁ%mﬁ%%%%ﬁ

fENLH. A4, DHAM B A Z 5 me (nE
sn-2 DHA B ik & FIDHA BENL AT A A& Xt g - HLI

e R M AT fp BT

4. Be7EEBRE S sn-2 DHA 8RS

VEZ B )L 22 A A LA Lo & FH DHA RT A
JREL S A A RDHAR &Y[11]. HETDHA A g b
FEE PR B WRATE VM IK[50]. Kk, FFRIE
LN = R I SO E B R A AE AT, W DA T S5

N

g Spinal pathways

DHA—[E2

Pancreatic lipase

Vagus nerve
Cytokines

Immune cells

fo). ]
o) O’ DH/L[OH 4
s
Intestinal
epithelium
- O O ??p\ 0 / } &) —> Microbiota
0. /~0,
\'\P\ O\A H,q —> Lumen

E2. - Huﬂh DR JI0G 1T 7y T TR TR 2 TR AT REAT AE 1) 22 2% XA 45 B

[41,42].

KIHE SDHARM AR ERL, EdEEk G SR & sn-2
DHA R vE i fif . X EEHOR T Z R IEMR MR 16 5 .
W fige S LA S

4.1. B SN

VI 2 il £ sn-2 DHA SL #7122 4 B4t f g A [ ok
H Crypthecodinium cohnii (DHASCO) HJDHA #.41}g
FEMIAIFA (W=D RE, T — PR M. HA,
Fe A% FH A g 32 20 sn-1, 367 R e MEIR DT g elox DHA B
o T T

AR R4 91 28 R it ) B, e P 2 A B RHI EE N
1:3~1:18 CJH:FFA). JX Ml & H30~55 'C. & A
4%~15%- B — A LA/ [51-54] . sn-2 DHA )



480

R3 BRI DHA i i - o il 32 e oK 2 e

Treatments

Findings

Reference

Early-life stressed female rats were fed with DHA and EPA
supplementation of 0.4 or 1.0 g-kg ' daily for 17 weeks, and their
fecal pellets were collected for microbiota analysis

Newborn male mice were fed with DHA and EPA diets for 13 weeks.
Their social, depressive, and cognitive behaviors were tested, and

fecal microbiota compositions were analyzed

Socially isolated male and female mice were supplemented with
0.1% or 1.0% by weight DHA. Their fecal pellets were collected for
microbiota analysis at 0, 1, and 7 day(s) following the introduction
of DHA supplementation

Aging mice received tuna oil and/or algal oil for 12 weeks. Their

brain biochemical indices and fecal samples were evaluated

Early-life stressed male rat pups were fed with 2 g-100 g™' diets
containing DHA or ARA, along with other components

High-dose DHA and EPA supplementation restored and normalized
the gut microbiota composition of stressed rats. Levels of
Butyrivibrio and several members of Actinobacteria were elevated,
with a concomitant reduction of some Proteobacteria

The supplementation improved the neurodevelopment of the mice,
with increases in beneficial Bifidobacterium and Lactobacillus in
their gut. In contrast, DHA- and EPA-deficient mice showed social
and emotional problems with an increased Firmicutes: Bacteroidetes
ratio

DHA intervention produced beneficial effects on anxiety in male
mice, which were correlated with changes in gut microbiota relative
abundances, e.g., an increase in A/lobaculum abundance, which
could decrease anxiety- and anhedonia-like behaviors

DHA-rich diets alleviated age-related decline in cognition by
enriching the abundance of Bacteroides, Tannerella, Coprobacter,
Lactobacillus, and Prevotella, and by decreasing the abundance of
Falsiporphyromonas and Cyanobacteria

The adapted diets reverted the negative imprinting of neonatal
stress by normalizing intestinal permeability, and further restore the
relevant growth rate

[43]

[46]

[47]

(48]

[49]

EPA: eicosapentaenoic acid; ARA: arachidonic acid.

BT R BRI R R [62]. TR S,
i, tnPseudomonas sp. KWI-56 % H il i =N 45 &7
AR YE, AXIDHAR — 1+ i AR B A R
EVE, PG G g T DARE BSsn-240 EDHA, M
PE—EREEE b EEIE A2 [52] . IX I i 827 S R AN
AN [E] g Wi B A7 AE B U 5 K A2 [63]. R BB U I NR
Pifg 2 )R RT R ek Tt B 7% R AR BRI IR TV . A, AR
L= AR Al HARSL — B LR AR T 4. X T/
BN, S S P=4) FR FFA AT LU S A 7 A A0l 25 5
TAG N A id IE R A RGRTS, AN Elid gt — P AR
FE AT LIRS i 2477 ) SL

P hh— 2% SR () % sn-2 DHA SLIE AR B 42 52,
e K R AN B IR BORE E f, DAUIRISDHA, AR5
PO DHABRLARTAG (R4). EXAFARBES, &
FEAEWINE PUEA R Cn T 2R B 20D [k &,
i S A A B AR SR ER B A ¥ v W IR SRS DHA, B
JG DHA 5 H A IR Be AL s H bRSL, Bk s B 5% A4 2 k)
WL A 1:5~1:18 (Ji:DHA). #EE N 10%. S B3 JE
N60~65 C. [N IE]A24 h [25,31,55]. F T AR
ISR TOVAEF", 2 43I FFA W I 40 R 28 Ik 2 o

4.2, BAZ ¥ ) 87
Y8 S DHA I ASEBXDHA 2.8 5 FA Z.Bs (T lE s

Pt 2% SLI o — 4 AR KE (R HTRERMN
I A B S FIDH A A5 T A B, R sk %o il
) b 2% 10 05 3% LU 3 P A [52] 0 B, 7E T B I N
Y DHA LB =R H i —Be LhAlcaligenes sp. i i g
PE AR HEAT AR B R BE (50 °C, 90 h) Skl B
DHA A5 A0 (3 g, B )5 R FH Novozym 435 g il E
FEATBEAT sn-1,3 6 FE - PEREAC#: (40 °C, 40 h), il
F3sn-1,3- ~FFR-2-DHA H il =FR[56]. 1% B1E 78 UK
AT, 2R CERA =R H I = ER s 4
TR R

4.3. )\ sn-2 DHA MAG %I sn-2 DHA H il =g

4 SR 1) 4% & S sn-2 DHA M IR I HR # 4%
A, B Yo NI R TR A Bsn-2 DHA MAG, B 518
MAG f1sn-1,347 32 FFA (EI3f1FR4),

i T DHA 5 4k LA B B2 i AL ok 72 A i e S 4% 7%
RS AS &5 o] /L, MV H ] £ sn-2 DHA MAG 2 %5
RERARIRBEIATT[64]. (LG IERTE LR R R
Novozym 435 I8 7 Bg#EAT SN, X PPRGAE SBE b o HY
sn-1307FEF 14 [59,60]. s 0 FLRE T — P R
il % & Fsn-2 -3 AMEFMENIEE (PUFA) MAG 7
12, X PN 775 L Candida antarctica I 0 g AVE AL,
& MEBCNE DR 1A [65]. #E—T0IH LA Candida ant-
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Substrates Enzymes Technical procedure Products Ref.
Acidolysis reactions
DHASCO, Pseudomonas sp. ~ SL was produced by esterification of the Sn-2 DHA level was increased from 25.9% in [51]
and caprylic acid substrates and purified using hexane unmodified oil to 39.9% in SL
Single-cell oil and Pseudomonas sp.  Acidolysis was carried out using the substrates ~ SL contained 36% C-DHA/DPA-C and C-C- [52]
caprylic acid KWI-56 lipase with more than 60 mol% lipase DHA/DPA, and the former accounted for
77%-78%
Tuna oil and Rhizopus delemar ~ SL was produced by acidolysis of tuna oil with ~ SL contained 16.2 mol% DHA, and its sn-2 [53]
caprylic acid caprylic acid and FFA was neutralized with position was occupied by 24.9 mol% DHA
potassium hydroxide-hydroalcoholic solution
Fish oil and Rhizomucor Acidolysis reactions were carried out in hexane ~ DHA level obtained from the solvent-free system [54]
capric acid miehei or solvent-free systems, respectively (28.3 mol%) was higher than that from the
hexane system (23.5 mol%)
DHASCO, Novozym 435 Preparation of DHA by hydrolyzing DHASCO,  SL contained 17.2% DHA while 22.71% of it [25]
palm olein, etc. urea complexation, and solvent crystallization; ~ was incorporated at the sn-2 position”
then it was esterified with palm olein to produce
SL
DHASCO, tripalmitin, Lipozyme TLIM  DHA was prepared by saponification and SL containing 4.80% sn-2 DHA was used in [31]
etc. acidification of DHASCO; then it was esterified  infant formula
with tripalmitin to produce SL
DHASCO, olive oil, Lipozyme TLIM  FFAs were prepared by saponification of SL containing 1.79 mol%-2.57 mol% sn-2 DHA  [55]
and tripalmitin DHASCO and olive oil; SL was then produced  was used in infant formula
by esterification of the mixed FFAs and
tripalmitin
Interesterification reactions
Ethyl DHA, ethyl Alcaligenes sp., SL was prepared by interesterification of ethyl SL contained 76.4% C-DHA-C/C-C-DHA, and [56]
caprylate, and Novozym 435 DHA and tricapryloylglycerol, followed by a 82.7% of it was sn-C-DHA-C
tricapryloylglycerol regioselective ester reaction with ethyl caprylate
Menhaden oil and ethyl Lipozyme 435 SL was produced by interesterification of the SL contained 9.83 mol%—10.57 mol% DHA, and [57]
caprate substrates using the Taguchi method its sn-2 position was occupied by 19.53 mol%—
20.79 mol% DHA
DHASCO Lipozyme TL IM, Interesterification of DHASCO was done using ~ Sn-2 DHA in SL oil was improved from 34.3 [58]
and Novozym mixed enzymes (weight ratio=1:1) to increase mol% to 49.7 mol%
435 the sn-2 DHA percentage
From sn-2 DHA MAG to sn-2 DHA lipids
Bonito oil and ethyl Novozym 435, Sn-2 MAG was prepared by the ethanolysis of ~ Proportion of SL with DHA at the sn-2 position ~ [59]
caprylate and Lipozyme IM  bonito oil using Novozym 435; the MAG was to that at the sn-1 (3) positions was more than
then mixed with ethyl caprylate to produce SL 50:1
using Lipozyme IM
Cod liver oil, tuna oil, Novozym 435, and Novozym 435 was suitable for producing sn-2 Purified SL contained 37.9% DHA at the sn-2  [60]
and caprylic acid Rhizopus oryzae MAG from fish oils, and Rhizopus oryzae was position
selected to catalyze the esterification reaction of
the MAG and caprylic acid to produce SL
Cod liver oil and Novozym 435, and Alcoholysis of cod liver oil with Novozym 435 Purified SL contained 38.0% DHA at its sn-2 [61]

caprylic acid Rhizopus oryzae

was used to prepare sn-2 MAGs, followed by
incorporating the caprylic acid at the sn-1,3
positions of the MAGs to produce SL

position

DPA: docosapentaenoic acid; C: caprylic acid.

* Relative percentage of DHA at the sn-2 position was calculated as [sn-2 DHA percentage / (DHA percentage in TAG X 3)] X 100 [30].
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arctica g i B A NAEALFI BT 52, sn-2 DHA & &N
20.88% MR 8y 7EARIE (35 'C) R N 12 hisf i 9 #%
e Asn-2 DHA & & N65.69%IMAG; 52 254, sn-2
DHA 7 5 93.24% M AEKIR (35 °C) FBL12 hibf
Ay sn-2 DHA & 8522.20% FIMAG [66]. 1X T
W9t R, Candida antarctica lglil§ATE . EEAK Z2rp 3%
P TEA B P Ho -3 PUFA W EF, BRI iZ g by
FrT 4% 2 M E HARFA, MM -3 PUFA (W1DHA
SOPRBEAEH I 48 EIERUE & DHAIMAG [21,65,66].

TEALR, S HDHAMEIFY), WFFAM LFE%%E,
AJ I R AR A E AN > ARME R, DR RS ER
FIH[67]0 3% 4 H AR B8 A% I 4 i 2L 2 10w 1 R 1
FHF Hsn-2 DHA MAGAE Jy v (8] 44 1) & AS [7] 288 2L 1
fe, Bk, A&, WRIRAE. IFE. Mg g
W R 55

5.sn-2 DHA B9 iR

TAG 73 ¥ "M FA B AR S A6 PR 53 #3222l 22 3¢
A KIAE TR 28 ) S ARE BOR T R . &7V SR
Fsn-1,300 % 7 PR T EH TAG /KA MAG, R 5181
HEZ RN sn-2 MAGr B IR, IR H iR AL ) 2t
AT AT ZS R (681, Forbr, H H Msn-1,3 06045 7 VE i
Wl R . SRTT, AT FC N SR Bl O AN BE 78 70 K A
TAG 1 EFTAFA, JCH 2 Bl [ PUFA [57].
JIk i T 7K AR 1) 2 S B T F A PR b S R 0L PO 7 B [ 691
M ELEM &, Candida antarcticallg i B (Novozym
4358 Lipozyme 435) W] DLt H7K i PUFA[70,71].
RETEIR Z 15 0 N Lipozyme 43572 — A £ 45 75 M JIg 5
Wy, (BAEE BN ORER R, TR Hsn-1300F 57
PE[70]. AT 3 FIH Novozym 435 F1 5 B 9 7

EIGE T il PUFA 4L, I3RS, Novozym 4357K
fife e 3 TR PUFA (1) 20 20 AR B % K B 5 1 R B 119 AN [+ 1
ANE. lan, FH G BEE I A = R UG R (EPAD
&R (7.5%~10.8%) = T fiNovozym 43575 I 13 f
EPA & (6.8%~9.0%), 1 DHA ¥ il &5 2 1 47 45
[71]. XUiHANovozym 435FH Lt T i i g mT LA 5 45 /K
fiE DHA .

S E, Novozym 4357575 B A% 7K il 56 A4 e 58
SRR TAG sn-1 307 EIFA, JIBEMLE . S I A FTiE
FESE, B, o PR fg N AN 78 43 1 5 BUR B IS T C-13
BeREFER (PC NMR) FRS B ST . 72— T8 AT itk
R4, H Novozym 4357545 2 sn-2 DHA 7 £8569.4%,
ZAEAE T B °C NMRVZE A3 1sn-2 DHA & & (72.5%)
T 24BN RO M, P Bsn-2 DHA & &1
MEs Pz, HANovozym 43534318 H53.1%, “C
NMR /LM 15 1E 2 52.0% [72]

6. £451¢

VRV R 3 R 5 A ML R (I DHA SR YR IR,
—[)DHA FASE & 1Esn-207_F o ML T A fEsn-1,347
LHIDHAM G, sn-2 DHA R FhRE: it 25 1) AT e il
DHA 5 5 4 o 26 I P i, I64% T8 N TAG B PL 1)
IO FL, sn-2 DHAJEJGE KK D) g Kk & M52
FEEERE . 77 WNFIRE IR B KGR 3 2LRE A rh XSS
RIS I THI AT B AR A E o F FC R - i 2 T R DHA
RET T K Th B B 5 MR 1) 5 A 8RS o ALK,
T DHA YRS T T00RT DA EE A4 B I AL i v
T i 0 55 K B0 Th BEAH DG IR o) . SR T, - i Al
(11 22 XU A5 2B TE AR e T IR R . A e A1k
B HE— B 7t sn-2 DHAJIR 5 b 78 X i 18 3 A2 2 Fn K

Fatty acids
. Ethanolysis Esterification
Fish and/or Sn-2 DHA MAG v Sn-2 DHA lipids
algal oils
Sn-1,3 specific enzymes Sn-1,3 specific enzymes
B13. $7Y ¥y sn-2 DHA SL #2645
=5 MilHsn-2 PUFA A I (EAREEZE R Novozym 43578 [71]
Cod liver oil Tuna oil
Methods
EPA (%) DHA (%) EPA (%) DHA (%)
Pancreatic lipase 10.8 234 7.5 27.1
Novozym 435 9.0 30.1 6.8 35.9
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Nomenclature

a-LNA: a-linolenic acid

ARA: arachidonic acid

DAG: diacylglycerol

DHA: docosahexaenoic acid
DPA: docosapentaenoic acid
EPA: eicosapentaenoic acid

FA: fatty acid

FFA: free fatty acid

HMF: human milk fat

IFF: infant formula fat

MAG: monoacylglycerol

NMR: nuclear magnetic resonance
PC: phosphatidylcholine

PUFA: polyunsaturated fatty acid

483

SL: structured lipid
TAG: triacylglycero
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