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C18: 2 28. 60 25. 60 25. 60
C18: 3 3.10 2.80 2.80
€20 : 4 0.05 0.10 0.10
€20 : 5 NDY 0.21 0.16
€22 : 6 ND 0.47 0.48
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1. 0000D00000000000
pH7.50G/T02.0000 M 000 pH6.00G/TO

0.5000000000000000ADOBOOO

0000o0o0ooboOooooooooogo 200000

02 0J0O0O0O0OO0OO0OODODODOOOOO

pH, G/Tit i3t WY (mg)  THIEBATER ()

avbhr—/gl 1642 £ 9.2 68.4 + 3.1
pH7.5, G/Tk 2.0 A 165.6 + 7.6 69.0 *+ 3.4

B il 162.2 + 8.1 67.5 *= 3.8

v ha—/Ll 140.8 £ 4.0 58.7 = 1.7
pH6.0, G/Tk: 0.5 A i 137.7 £ 7.5 57.4 *+ 3.1

B i 137.6 + 9.2 57.3 * 3.8

D HERIH240 mg 4720
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03 pH750G/TO02000000000000000D00O0DDOO

Rt (min) oy hE—/Ll A f B i
# & (ng) R (%) # & (ng) Al L (%) H & (ng) RS (%)
6 (C8:0) 0.39 = 0.03 0.25 = 0.02 0.34 £ 0.04 0.21 = 0.01* 0.32 =+ 0.05 0.21 £ 0.02%
9 (Cl0:0) 0.39 = 0.0l 0.25 = 0.01 0.35 £ 0.04 0.21 = 0.01* 0.33 = 0.04 0.21 £ 0.01%
12 (C12:0) 2.35 = 0.08 1.50 = 0.03 .98 £ 0.22* 1.23 = 0.04* 1.80 + 0.25*% 1.13 =+ 0.03*
16 (C14:0) 1.53 = 0.15 0.98 = 0.08 1.42 = 0.24 0.8 = 0.04 1.30 *+ 0.21 0.84 =+ 0.06
18 1.54 = 0.34 0.98 = 0.20 2.04 £ 0.56 1.26 = 0.21 2,29 +£ 0.28% 1.50 £ 0.27
18 (C16:0) 870 = 1.95 554 = 1.14 8.14 * 2.26 5.02 = 0.84 9.31 =+ 0.88 6.09 £ 0.96
19 (C16:1) 3.45 = 0.37 2.20 = 0.18 2.49 * 0.41* 1.54 = 0.07* 2,49 £ 0.21% 1.63 £ 0.14%
20 (C18) 82.76 £ 8.79 52.70 = 4.35 80.47 £ 13.27 49.80 = 2.10 83.06 = 6.96 53.86 = 0.777
FFAOAR 10111 £ 11.63 64.40 = 5.94 97.23 £ 16.88 60.15 = 3.44 100.90 * 7.43  65.47 = 2.00
23 9.51 £ 2,02 6.10 £ 1.55 11.93 = 1.54 7.48 = 0.90 10.06 = 2.64 6.52 £ 1.50
24 36.24 £ 4.08 23.13 £ 2.69 39.01 * 4.86 24.36 = 1.59 34.95 * 3.38 22.64 = 0.36
27 0.46 £ 0.04 0.29 * 0.03 0.72 £ 0.13* 0.44 = 0.07* 0.47 *£ 0.04% 0.31 £ 0.027
33 0.39 £ 0.08 0.25 £ 0.05 0.39 £ 0.05 0.24 = 0.01 0.29 =+ 0.05 0.19 £ 0.02%
MG A 46.60 = 5.02 29.77 + 3.79 52.05 * 6.45 32.52 = 2.86 45.77 £ 5.35  29.66 = 1.86
38 .70 = 0.33 1.08 = 0.19 2.06 * 0.32 1.28 = 0.03 1.81 *+ 0.46 1.16 = 0.20
45 3.35 &£ 1.42  2.14 = 0.90 4.34 £ 0.49  2.73 = 0.38 2.93 =+ 0.97 1.87 =+ 0.48
53 4.09 £ 2,09 2.6l £ 1.32 5.30 = 0.92 3.32 = 0.54 2.91 =+ 1.42 1.84 = 0.79
DGO AF 9.14 £ 3.79 5.8 * 2.38 11.70 = 1.53 7.33 £ 0.88 7.65 = 2.84 4.87 = 1.46
“P<0.05, *P<0.01, **P<0.001,vs =i hE—/Lili; TP<0.05, ws AL
04 pH6.00G/TOOS00000000OOOOOOOOOOO
Rt (min) 2o b L A # B
#H o (mg) R EE R (%) # & (ng) R EE R (%) # & (ng) R (%)
6 (C8:00 0.35 £ 0.04 0.22* 0.04 0.38 = 0.04 0.23 £ 0.03 0.31 £ 0.02 0.22 = 0.03
9 (C10:0) 0.30 £ 0.03 0.20 £ 0.02 0.32 = 0.08 0.19 £ 0.01 0.26 = 0.01 0.18 = 0.02
12 (C12:0)  1.74 £ 0.22 1.14 = 0.08 1.85 £ 0.45 1.10 = 0.07 1.37 = 0.06 0.97 = 0.09*
16 (C14:0) 0.98 = 0.08 0.65 £ 0.05 1.36 = 0.62 0.80 + 0.21 0.84 = 0.21 0.60 = 0.09
18 .31 = 0.16 0.86 + 0.12 1.83 = 0.50 1.03 = 0.15 .12 £ 0.07 0.79 = 0.10
18 (C16:0) 857 = 1.61 563 + 1.21 11.82 + 5.68 7.32 = 2.08 7.93 + 3.98 5.62 £ 2,20
19 (C16:1) 2.80 = 0.24 1.8 + 0.09 2.74 = 0.80 1.60 = 0.16 2.47 £ 1.10 1.75 = 0.37
20 (C18) 63.46 = 2.84 42.14 £ L. 44 74.20 + 2210  45.16 = 4.95 61.37 £ 8.38 43.52 £ 1.91
FRAD AR 79.51 = 3.93 52.70 £ 2.71 94.50 = 30.00 57.43 = 7.23 75.67 + 13.04 53.65 £ 4.16
23 14.62 = 0.80 9.72 = 1.08 14.86 = 3.22 8.63 = 0.95 13.91 = 2.56  9.87 = 0.87
24 40.11 £ 4.79 26.68 + 1.59 41.24 = 4.33  23.78 £ 4.93 35.40 + 2,17 25.10 £ 3.64
27 0.30 £ 0.06 0.20 £ 0.037 0.44 = 0.11 0.28 = 0.01 0.27 £ 0.04 0.19 £ 0.057
33 0.75 £ 0.11  0.50 = 0.04 0.71 = 0.20 0.41 = 0.07 0.64 = 0.02 0.45 = 0.06
MG 55.78 + 4.60 37.10 = 1.12 57.25 + 7.42  33.10 £ 5.51 50.22 + 0.75 35.60 £ 2.87
38 3.02 = 0.26 2.00 = 0.06 3.31 £ 1.07 1.97 = 0.31 2.84 = 0.37 2.01 = 0.08
45 5.83 = 1.0l  3.98 = 0.45 6.35 £ 1.20 3.68 + 0.57 5,60 = 0.14  4.03 £ 0.43
53 5.90 = 2.06 4.22 = 1.18 6.86 = 1.43 3.82 + 1.16 6.63 = 0.91 4.71 = 1.01
DDA F 14.75 £ 3.23 10.20 + 1.63 16.52 = 3.19 9.47 = 1.71 15.16 = 0.74 10.75 = 1.37
*P<0.05, vs = hr—Lil; YP<0.05, vs Al
J0d00do0ooOdo0oodogooooooB ooooooooooeUlDnD7OOUOOOOOOO
0D0A0d000O0CO00O0000O0O0O0OO0O0DOOO oo DpH7.5DG/TD2.0DDDDDDD ADOO
00000000 obGUOUOOOO0OOooOoOog 0o0o0ooooooo30o00og
godooooooooooa 3.1.pH7.5DG/TD2.0DDDDDDDDD6|]
3.0000000000000000 doooooobooooobooboooooooo
00000000000000 5000 pHDG/T go0boobooooooooooooouoooooao

gobooboobobooooobooobooo goboogobboboboobbboobooooon
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(mng)
fEWiEE = e =Ll A B i
€8:0 0.30 0.26 0.29
€10: 0 0.61 0.53 0.55
c12:0 5.26 4.28 4.42
Cl14:0 4,94 1,58 4.46
C16: 0 43.75 44.36 45.16
C16: 1 4.40 4.32 4,66
C18: 0 20. 39 20. 62 20. 07
c18: 1 91.95 93.44 95. 00
c18:2 69. 92 68. 66 69. 83
c18:3 10.27 8.36 8.31
€20 : 4 0. 06 0.08 0.07
€20:5 i 0.89 0.65
€22:6 ND 117 117

DYERI240 mg 47 Y.
PNot detected.

Retention time (min)

3 0000000000000000000000
0 pH7.50G/T02.0:A00

goooooooooooooboobooooboonDd
gobboooboooooboboOoboooooobooo
ooobDbOoooooOooooooDboDboOooo
O000o00o00o0o0ooooOoooOOooCl4o 000
o-000000CI180300 ADD BOOOOOO
oooooooboobObOooobooooboooon
OO0 Cle0 000 DAOOOOO BOOOoOoooOoo
0000 O0000EPAO C200 500 DHAO C220
6000000000AOODO91.0+9.6%0 59.3+
8.3%0B 00 0O 100.0+ 0.9%0 66.7+ 7.4%0 00 O
oobboooboooooooocooaon
3.2. pH6.00G/TOO0S00000ODOOOOTO
cobooboooobooboobooooboobooon
pH7.50G/T02.000000000000000OO
obobooooooooobooooooobbooon
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06 pH750G/TO20000000000000000000O0DOO
TG EE oy hr—/Ll A B ifi
fEWiERE (mg)  WLBATEG)  JEMIEEE (ng) THILBATHR %) NENIEEE: (ng)  THALBATER ()

C10:0  0.57 £ 0.06 93.4 = 83 0.51 £ 0.05 96.2 + 4.2 0.55 £0.07 100.0 = 4.2

C12:0  4.41 =+ 0.36 83.8 = 6.9 3.79 £ 0.15 88.6 *+ 3.5 3.36 =+ 0.30 86.0 = 6.7

C14:0 3.31 £ 0.24 67.1 £ 4.8 3.30 £ 0.04% 72.0 = 3.1~ 3.27£0.19% 73.3 £ 4.2

C16:0 21.16 £ 2.61 48.4 + 13.2 21.30 = 1.81 48.0 =+ 4.1 23.84 + 2.09 52.8 £ 2.4

C16:1 3.29 £ 0.24 74.8 £ 55 3.56 £ 0.08 82.4 + 1.7 3.04 £0.457 65.2 = 9.77

C18:0 7.8 =+ 2.02 385 = 9.9 6.95 £ 1.99 33.7 + 9.7 9.63 +0.75 48.0 = 3.7

C18:1 72,15 *£ 2,40 785 += 2.6 77.51 £ 1.76 80.9 + 1.9 76.86 +9.10 80.9 = 9.6

C18:2 55,11 =+ 1.90 78.8 = 2.7 57.26 + 2.30 83.4 + 3.4 56.49 + 6.26 80.9 = 9.0

C18:3  6.36 £ 0.29 61.9 £ 2.9 6.67 = 0.03* 79.8 + 0.3* 6.70 £0.71* 80.6 + 8.6%

€20:4 0.05 £ 0.01 83.8 = 83 0.06 £ 0.01 750 + 6.3 0.05 * 0.02 71.4 += 21.8

€20:5 NDY ND 0.81 =+ 0.09 91.0 *£ 9.6 0.65 £0.12  100.0 = 0.9

€22:6 ND ND 0.69 = 0.10 59.3 =+ 8.3 0.78 +0.09 66.7 = 7.4
YNot detected.

*P<0.05, vs = hr—Lil; YP<0.05, vs Al

07 pH6.00G/TOOS0D000OODOOOOOOOODOOODOO
[ 2y be—/Lil A B i
fEAEE R (ng)  THAEBATR %)  JEWGEEE (mg) WHLBATER®  JENGEE (ng) THAERATER )

Cl10:0 0.37 =+ 0.09 60.9*+ 14.2 0.34 = 0.03 63.7 =57 0.33% 0.03 60.5 = 5.3
Cl2:0 3.67 *= 0.23 69.8+ 4.5 2.84 + 0.17 66.3 = 4.0  3.17+ 0.127 7.7 £ 2.67
Cl4:0 2.8 =+ 0.39 582+ 80 2.67 £ 0.11 58.3 +25 294+ 0.307 658 + 6.87
Cl6:0 23.30 =+ 3.12 53.2+ 7.2 2427 + 1.38 54.7 + 3.1 22.23 = 6.38 49.2 *+ 14.2
Cl6:1 2.81 = 0.25 64.0*+ 5.6 2.52 £ 0.25 59.2 + 4.3 3.36 = 0.46 72.2 £ 9.9
Cl8:0 817 #= 1.95 40.0+ 9.6 10.06 + 0.52 48.8 = 2.5  8.88 = 535 44.2 + 26.6
Cl8:1 58.70 =+ 2.97 63.9+ 3.2 5457 + 2,82 58.4 * 3.0 65.20 = 9.43 68.6 = 9.9
Cl8:2 43.92 =+ 1.99 628+ 2.9 40.14 + 202 585+ 3.0 47.73 = 6.97 68.3 + 10.0
C18:3 4.98 + 0.20 49.4 + 3.4 4.73 = 0.24 56.5 +2.9  7.61 = 3.03 80.7 =+ 18.4
€20:4 0.04 * 0.017 722+ 9.6Y 0.03 = 0.0l 41.7 =+ 7.2  0.06 = 0.027 857 +24.87
€20:5 NDV ND 0.40 = 0.04 45.0 = 4.9  0.56 = 0.10""7 86.8 &= 13.9 """
€22 : 6 ND ND 0.24 = 0.03 20.7*£27 0.64%= 0197 54.6 £ 16.17"

UNot detected.
YP<0.05, YYP<O.01, YYVP0.001, vs A

O0ooo0oO0OoCl2o 000 C140 00 BOoOOoOO
AD0D0ODOOOOOOO0OO0OOO0 00O C200
400000000000 BOOOOD ADOOO
O0O0UOOODOUEPAD DHAO OBOO 86.8+
13.9%0 54.6+ 16.1%0 OA 0O 045.0+ 4.9%0 20.7

+27%000000000000
g O

n-300000000 DHAOOOOOOOOO

0000000000000 00D0000D000DO0
0000000000 DDDO0o0oooooonoo
OODHAODOOODOOOODHAODOOOOOODO
00o0o0O000o00o0oo0ooo0ooooooon
0000000000000 0o000oooooo
000000000000 0000000000O0
000O00o0ooo0oo000000000000onon
oooWoooooDOoo0oDO0O0OO0ODOOoO0ooO
00000000000000000000000
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Abstract

This study was designed to investigate the possible effects of docosahexanoic acid (DHA), a salmon
roe phospholipid, on in vitro lipid digestion under conditions found in young infants. Solutions of control
oil (plant oil), oil A (control oil + phospholipids from salmon roe), and oil B (control oil + tuna oil)
were digested in vitro with lipase under conditions found in the duodenums of both young infants (pH
6.0, glychcholic acid (G) / taurocholic acid (T) ratio of 0.5) and older infants to adults (pH 7.5, G / T
ratio of 0.5). Subsequently, free fatty acids, monoglyceride, diglyceride and triglyceride, as well as their
respective fatty acid contents, were measured in the micell phase.

The total amount of fat products and digestibility were significantly lower under conditions found in
young infant’s duodenum in all solutions. However, the composition of the respective fat contents and
the digestibility of oil A and oil B solution did not differ under conditions found in young infants. The
DHA and eicosapentaenoic acid (EPA) digestibilities in both oil A and B were also significantly lower
under these conditions.

It was concluded that the total amount of fat products and the composition of the fat contents in oil
A were similar those in oil B under conditions found in the duodenums of young infants, although DHA

and EPA digestibilities in oil A were significantly lower than those in oil B.
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