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000000 1000000000 2000000
goo

01 000000000000
()

£ LVF KBELYVF U

KRZ77FIna)r  30.9 31.3
2RoITE 24.4 28.5
iiiif;’l’ 5.0 15.6
RATZ 7 FUNEY & 7.5 5.4
AT 4rIIxY v 26.1 ND*
Z D 6.2 19.3

*No detceted.

02 0O0OOD0OOOOOOOO
(%)

EYLoFr RKEVIVFU
C14:0 3.2 0.1
C14:1 0.2 ND*
C16: 0 18.1 20. 4
C16:1 1.6 ND
C18: 0 11.4 3.2
C18:1 45. 4 11.3
C18: 2 6.7 57.6
C18:3 2.7 6.1
€20: 0 1.9 0.4
€20 : 1 0.5 0.3
€20:2 0.2 ND
€20 :3 0.6 ND
€20 : 4 1.2 0.1
€20 : 5 1.1 0.1
€22:0 5.2 0.5

*No detceted.
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03 000000000
(%)

2.5%5L v Fr 10.0%L T F
Blank"

Milk? Soy®  Milk  Soy
Cl4:0 2.1 1.9 1.8 2.0 1.7
Cl4:1 0.3 0.2 0.2 0.2 0.2
Cle: 0 22.7 19.4 19.7 20.2 20.3
Cle: 1 2.0 2.2 1.7 1.8 1.7
C18:0 10.4 9.0 .8 9.1 8.8
Cl18:1 41.7 37.7 38.5 37.5 35.7
Cl18:2 16.8 24.2 24.4 23.4 26.9
C18 : 3 1.2 2.7 2.7 2.7 2.8
c20:0 0.4 0.3 0.3 0.3 0.3
C20:1 0.9 0.7 0.7 0.7 0.6
C20: 2 0.3 0.3 0.3 0.5 0.2
C20:3 0.1 0.4 0.1 0.2 0.0
C20:4 0.3 0.3 0.2 0.3 0.1
C20:5 0.5 0.4 0.6 0.4 0.4
C22:0 0.2 0.4 0.2 0.5 0.1
D2 5y 9L T AR
DAL IS + ATV v F
DB IS+ KT LT
400000

O0000EC3.1.1.30Sigmal0 00000 OO
O pH7.700 000000000 O000OOO pH6.0
oo.lMOODOODOO¥000000000
5000000000000000oDo0oDooOo 10
Olooo0o0o00oo0ooooooooooooo

goooooooo

00001.5 g ONaCl 449 mgOCaCly 55.7 mg
00000000000 01.05g00OOO0IMO
00ooodo pH6.ODOOO O50mLOOOOOOd
0000000000000 0000AM-500
6,000rpmO00 0000 DODOOD 0000 Ooono
O0ouUT300010000000o0o0o0oo0oaoog
goono

Oo00oooDoool1lemLO10X000000
4 mLOODODOO37T 000000000 200
000ooooooooo 10000 pHOOOO O
pH6. 0O ODODOD D OODOOOOOOOOO 200
ooooooDoooooooooooooo3dron
100,000 ¢g0200 00 00 0 BECKMANIXL-AQO
OooooolomLOOCOOOO
O200000000000000000

000000 3 mol/LO HCl 2 mLOOOODO
Jdoooooooooooooooooooo 10
1000000000000000000FFACOO
dooooooMeMuooooooobcbOoOn
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04 0000O0OODOOOOOO
2. 5% L F v 10. 0% L ¥ F v
Blank
Milk Soy Milk Soy
7Yy =1 *
ﬁﬁf% 6.1 + 12.6 100.7 = 111" 99.6 + g 4* 117.0 = 12.6' 113.5 + 22,7
Yﬁ‘tgéfrgg 25.4 £ 5.2 419+ 46" 4.5+ 35 487+ 53" 47.0% 91
*K L3240 mglzxt LT
#*p<0. 05, vs Blank
05 000000000
(%)
2. 5% L F 10. 0% L o F >
RT* Blank - -
Milk Soy Milk Soy
FFA|16 (C14:0)| 0.6 = 0.3 0.3 +0.3 1.0 = 1.6 1.1 0.5 0.2 *+ 0.3
18 (C16:0) | 19.5 £6.2  18.9 = 3.4  22.9 4.0 15.1 + 2.9 19.5 + 1.1
20 (C18:0) | 55.2 =3.2  59.8 = 4.4  49.8 * 4 9% 61.9 + 4.6 63.0 = 6. 1%
FFAOSE | 76.1 =47 780 +3.8 747 %19 79.3 £ 2.7 831 *+ 7.0""
MG [23 7.2 = 5.3 7.2 + 0.4 9.6 + 4.6 7.6 + 2.2 7.3 + 3.4
24 14.8 £ 0.6 11.5 £ 0.5 14.7 +3.3 11.0 = 1.4* 8.1 + 4.0
33 1.1 +0.9 1.6 = 1.5 0.9 + 1.6 1.2 £ 0.3 0.6 + 0.5
MGD L E 23.0 4.8 203 £1.7 252 *1.8 19.8 + 2.8 16.1 *+ ¢.7°
DG |38 0.3 %+ 0.3 0.2 + 0.2 0.0 %+ 0.1 0.4 + 0.4 0.6 = 0.4
45 0.6 + 0.4 0.0 = 0.0 0.0 0.0 0.5 = 0.1 0.3 + 0.5
53 0.0 %+ 0.0 0.0 0.0 0.0 £ 0.0 0.0 = 0.0 0.0 = 0.0
DGDA B 0.9 + 0.6 0.3 +0.3 0.1 +0.1 1.0 + 0.4 0.9 + 0.8

*Retention time (4¥)

#p<0.05, vs Blank; °P<0.05, vs 2.5%LIF1; ¥P<0.05, vs Milk.
WTEROBIZEB W T Y, FFADAER, MGOEFE, DCOEFOHEAERMICIE, PO.05THRZHY.

000000000000000 FIDO
00000000 HeD 1.4 kg/cm?
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00000000 000000000000000
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test 0000 O
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06 O0000OO0OOOOOO
(%)
2.5%LF 10. 0% L > F v
Blank Milk Soy Milk Soy

Cl4:0 2.1 £ 0.3 2.0 £ 0.3 2.2 * 0.4 1.8 * o.2% 1.9 = 0.4
Cl4:1 0.2 = 0.0 .2 £ 0.0 0.2 * 0.0 0.2 £ 0.1 0.2 = 0.0
Cl6:0 19.2 * 2.4 19.7 = 1.4 19.1 + 1.7 16.9 £ 3.2 16.2 + 7.3
C16:1 2.2 = 0.3 2.0 £ 0.2 2.0 %= 0.2 2.1 £ 0.3 1.9 = 0.3
C18:0 6.8 = 1.7 8.5 + 0.7 7.4 * 1.2 6.8 = 2.3b 9.0 = 1.0%%*
C18:1 39.2 * 2.4 37.9 *+ 1.3 39.0 = 2.5 40.2 *+ 3.4 37.6 * 3.8
C18:2 253 £ 1.4 24.4 *+ 0.5 24.9 * 0.2 26.7 £ 1.6° 27.9 + 9.3%?
C18:3 2.7 = 0.2 2.7 + 0.1 2.8 = 0.1 2.8 £ 0.3 2.9 + 0.2
C20:0 0.3 = 0.1 0.4 £ 0.2 0.3 £ 0.1 0.4 * 0.2 0.4 = 0.1
€20:1 0.6 = 0.0 0.8 = 0.1* 0.7 £ 0.1 0.7 = 0.1 0.6 £ 0.0
€20 :2 0.3 = 0.1 0.4 * 0.1 0.4 = 0.1 0.4 £ 0.1 0.4 £ 0.1
€20 :3 0.1 = 0.1 0.2 * 0.2 0.2 = 0.0 0.1 £ 0.1 0.1 £ 0.0
€20 : 4 0.3 = 0.1 0.3 * 0.2 0.3 £ 0.1 0.3 £ 0.2 0.2 £ 0.1
C20:5 0.5 = 0.1 0.4 = 0.1 0.5 £ 0.1 0.4 £ 0.2 0.4 = 0.1
c22:0 0.2 = 0.1 0.2 * 0.1 0.2 * 0.1 0.1 = 0.1 0.2 = 0.1

#pc0.05, vs Blank; °P<0.05, vs 2.5%L 3 F>; ¥P0.05, vs Milk

coboooooooooboboooOoobOooooon
ooooOoooenDOOODOOOODOOOOOTOO
gobooooooOooooboocooobOoooboo
/00000000000 100000800000
ooono
0100000000000 oogoooog
000000000 Ooci8o 1 0C180 200160
(0O00oO0OooooOoooOooooOoOooooo
C160 0 0C180 0 0OC181 1 OC180 3 0C200 1O
C200 200000000COOOUOOODOOOOO
O0000oO0ooOOo0oooOOoOoooci8o 1 oc0180
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07 O0O0O0O0OO0O0O0OOO
( mg / #0240 mg )
2.5% L F v 10. 0% L F v
Blank -
Milk Soy Milk Soy
C14:0 1.3 = 0.3 1.9 £ 0.3 2.2 = 0.6% 1+ 0.4F 2.3 = 0.9%
Cl4:1 0.1 = 0.0 0.2 £ 0.1 0.2 = 0.1 .3 £ 0.1 0.2 = 0.1
Cl6:0 11.3 + 1.8 18.9 = 2.3% 19,2 = 2.6% 197 = 45% 176 = 7.4%
C16:1 1.3 £ 0.3 1.9 £ 0.3 2.1 £ 0.4 2.4 = 0.6* 2.2 £ 0.8%
Cl18:0 4.0 = 08 81 =+ 1.0#% 7.4 =+ 1.0% 79 27% 106 £ 3.1%b5%
C18:1 23.8 + 6.8 364 = 2.5% 393 = 4.6% 46.7 = 6.3% 446 * 14.3%
Cl18:2 15.3 = 4.1 23.5 * 1.5 25.1 = 2.3% 31.1 = 4.2% 330 x 9.7F%
C18:3 1.6 = 0.5 2.6 * 0.1F% 2.8 = 0.3% 3.3 £ 0.5% 3.5 + 1.0%
€20:0 0.2 £ 0.0 0.4 £ 0.1 0.3 = 0.1 0.5 = 0.3% 0.5 = 0.1%
Cc20:1 0.4 = 0.1 0.8 = 0.1F% 0.7 = 0.1% 0.8 £ 0.2% 0.8 = 0.1%
€20:2 0.2 = 0.0 0.4 * 01F% 0.4 = 0.1% 0.5 £ 0.2% 0.4 = 0.0%
€20:3 0.1 = 0.1 0.2 = 0.1 0.2 £ 0.0 0.1 = 0.1 0.1 £ 0.0
€20:4 0.2 = 0.1 0.3 £ 0.2 0.3 = 0.1 0.4 = 0.3 0.3 £ 0.0
€20:5 0.3 = 0.1 0.4 = 0.1 0.5 = 0.1 0.4 £ 0.2 0.4 £ 0.1
€22:0 0.1 = 0.0 0.2 £ 0.1 0.2 £ 0.1 0.1 = 0.1 0.2 = 0.1
#P<0.05, vs Blank; °P<0.05, vs 2.5%L1F 15 ¥P0.05, vs Milk.
08 0O000O0OOOOOOOO
(%)
2.5% L F v 10. 0% L ¥ F
Blank
Milk Soy Milk Soy
Cl4:0 25,4 £ 6.9 41.1 = 7.3 51.0 = 12.9% 438 * 9.2% 539 x 22.1F%
Cl4:1 19.4 = 6.7 49.1 = 12.9% 46.6 = 12.2% 60.8 = 21.7% 52.9 = 19.2°%
C16:0 20.8 = 3.3 40.7 = 4.9% 40.7 =+ 52% 40.6 £ 9.4% 360 * 151%
Cl6:1 27.1 * 7.3 3.7 = 6.0% 49.5 + 8.9 55.4 = 13.2% 54,2 = 20.5%
C18:0 15,9 = 3.2 37.6 = 4.7% 348 * 49% 361 * 12.5% 50.5 =+ 14.6%°
C18:1 23.7 = 6.8 40.2 = 2.8% 425 £ 50% 51,9 £ 7.0% 520 * 16.6 %
C18:2 37.8 £ 10.3 40.5 = 2.6 42.8 £ 4.0 55.4 = 7.5% 51.1 * 15.1
C18:3 55.1 = 156 39.1 = 1.7% 43.8 = 4.9 50.6 = 8.1 50.7 £ 15.0
€20:0 15.7 =+ .5 49.4 £ 18.4% 48,0 £ 12.1% 44.7 = 15.2% 56,4 * 9.3%
C20:1 18.8 =* .4 46.7 £ 6.1% 41.7 £ 4.4% 482 + 12.2% 56,9 * 10.8 %°P
€20:2 247 £ 54 651 = 12.0% 57.7 = 10.8% 42,8 = 18.0% 754 * 6.7%%
€20:3 25,5 * 17.4 22.6 = 16.8 70.9 = 31.8 31.8 = 30.8 69.7 * 37.0
C20:4 28.7 = 12.0 42.3 * 26.3% 73.0 = 17.8 3.9 = 13.1% 781 x 5.0F%
€20:5 21.0 = 5.3 347 = 11.2 329 = 6.4 42.6 = 15.7 46.8 £ 9.4 *
€22:0 19.8 = 7.6 21.1 = 6.5 39.5 £ 29.9% 81 * 8.3 67.8 = 10.0 % b %
#p<0.05, vs Blank; °P<0.05, vs 2.5%LF ;5 ¥P0.05, vs Milk.
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Fatty Acid Compositions of Micellar Solutions Formed During
tn vitro Digestion of Lipids with Cow’s Milk or Soybean Phospholipids
in Powdered Milk Formula

Yoshinobu MATSUMOTO, Mutsuko TAKEMASA and Tetsuro MORITA
(Accepted May 31, 2005)

Key words : phospholipids, fatty acids, micellar solutions, powdered milk formula,

in vitro digestion
Abstract

This in vitro study was designed to investigate the possible advantages of phospholipids from cow’s
milk in the digestion of lipids in young infants. Solutions of a control oil, containing several plant oils,
the control oil + phospholipids from cow’s milk (cow’s milk lecithin), and the control oil + phospholipids
from soybean (soybean lecithin), were digested in vitro with lipase under conditions comparable to those
found in a young infant’s duodenum (pH 6.0, glychcholic acid sodium salts / taurocholic acid sodium
salt ratio of 0.5). The resulting micellar phase was analyzed for the total amount of lipid products,
monoglycerides, diglycerides and triglycerides as well as their respective fatty acid contents.

The total amount of lipid products and their digestibility were significantly higher in both cow’s milk
lecithin and soybean lecithin compared to the control oil alone. The total amount of free fatty acids also
showed a tendency to be increased by cow’s milk lecithin and soybean lecithin.

It was concluded that increasing the amounts of lecithin resultts in more total amounts of lipid products
and increases their digestibility in the micellar phase. No differences were found between cow’s milk

lecithin and soybean lecithin.
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