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[0053]

[0054]

[0055]

[0056]

[0057]

T O Ao, A 2HEHL dAd 2 HAA 2 55 oJFod 22 Y ods x5 4 vy, 4
Foede gAY oF 2YU(Atlantic fish oil), EJE Y ofF <Y (Pacific fish oil), AFd oF 2

onl
2 =
2

(Mediterranean fish oil), 5+ 2U(light pressed fish oil), &Z2 Az oF 2%Y(alkaline
treated fish oil), dAg o]F 2 U(heat treated fish oil), 4 2 F HL o
brown fish oil), 7}Ft}#e] 2U(bonito oil), o2l L U(pilchard oil), FA Y (tuna oil), &} &
(sea bass oil), @A &% (halibut oil), MM Y (spearfish oil), B]—E‘rfﬁ-q 9 Y(barracuda oil),
2 U(cod 0il), Ho] 2 Y(menhaden oil), Hojd] 2 U(sardine oil), BX 2 U(anchovy oil), Wo] &
(capelin oil), WA o+ 2 d(Atlantic cod oil), WY o7 2 A(Atlantic herring oil), WA Y ils
o] QU (Atlantic mackerel oil), A F o] 9 U(Atlantic menhaden oil), 1o 2 (salmonid oil), %
o] @Y(shark oil), °]E9 3= % & X35k ol A= Ferh. H-EZe A oF o
Al Ajter 2dEdoltt. o7]e] AHgE £ e AFE E bE fEedS 2o 2Y(squid oil), 7&*9_
2Y(cuttle E17] oil), o] 2Y(octopus oil), 8 Y (krill oil), vlFEW 2 U (seal oil),
d(whale oil) &%, o]59 ZFE % o599 ZFS EFsh ol FdEA= L=, ojH OH%L
o599 3L AAE AEVIT Z AAE AF E BRel AR§o] Thesitt.

F 2 ¥Y(light and heavy
)

I

o
i o 2 18 o};

m9

ol7lol JiAlE W HAE, s, FFo] 2 G dES o3 AAkS Esheitk. o 7)ol JfAlE A9
A7) (delivery device)yE @ 71-3 Xk, owW|71-3 X|HbALe] &4 o ~H|E, owW|7-3 X|WAke] EgEy

=3 QL
= dxHZ, W73 AWty IEXAHE o iHZE,

CH3—CH,-CH=CH-R'—C—O0R?

BINeA, RS Holm dhite] o]F ATS ¥FaE (-Cp %7 TE SAd7|olw, RE I = 9770l
714 AEEE "UFH(alkane)" EE "SA(alkyl)"e] folE x3) BEl4ATY] (dE 59, WY, dE, p-x
29, olxxgd p-§dE, ox{d, s-HE t-Fg p-dg ol4adE, -3E, dedg dA  FF,
Se . wd g, oA, "EZEA, dAhd, ooz, HEZIA, F)oltk. or|A ALgEE "dAl &=
= dAd"e Holkr e e@h-wh olF AFS ¥ Fste %ﬂ?iﬂom. (AB)C=C(CD)&} -2 wv|ohx
-JZ—"E E ‘;l Z o]/l(-)]?-:']_i‘ﬂ(}\]—)—\— ‘;l E%_}_\_) E—I—’l% —lﬁ—@-%q— T;]—% /\E]}\] Oﬂoﬂ Eq’_e_n:], Rl% C5_Cf§8y CG_CSGv C8_C34y

F

29, 7] Re A= 27 )

=

ClO_C327 ClZ_CSOy Cl/l_CZSy C16_C26, BE—E_ ClS_CZ’l OE_}?ﬂ]é7] O]T;}- = Tjr% cﬂoﬂ
ul

21 670, 370 WA 670, 470 WA 670, E=E= 570 5]
14, 270, 370, 40, 570, B 6709 olF Adfs EFeta, 47
£ o1& F AUt

MAE A7l A" ¢ Jde JE§e 2HdEEA oWr-3 XHke] EF ds, Aol X = ATk -
EdA (18:3w3),  ZErUFIEIEZd A (octadecatetraenoic  acid)  (18:4w3),  olo]=AbH
(eicosapentaenoic acid) (20:5w3) (EPA), oo]ZAE|Egtel X (eicosatetraenoic acid)(20:4w03), 3y
E}all ik (henicosapentaenoic acid)(21:5w3), ZFZAFNAlAH(docosahexaenoic acid)(22:6w3) (DHA), =
Efelit(docosapentaenoic acid)(22:503) (DPA), ¥ o]&9] fF=x] 2 o|&9 EIFES XFSTE. A4t
Aol B2 F77F ok ZleAtelAl FA o vk, Ajer fFEAL e, ﬁ]EiEﬂ% of ~H| =, Fet
E dzdHzZ, 27" BE 27)HA & G € ozHE, 78 e 27)HA & 6Cp €A A&

Arke] M EAHE dAHE, =
o ole]sAbgEILEe] E
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[0061]

[0062]
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deEgAlg = dlaHz, B/Es o5 EFES 3 & A

AR Ag7]Tel] EA%  de Ade 2EEd tE d2E, Aok 47, A% 67, A% 87, Ao
T 1070, Hol® 1271, Hol® 1471, Hol® 1671, Hol% 187, & Holk 20719 4 9x2 %33}, o}
2 A wEd, 2924 ok 87, 97), 1070, 1170, 1270, 1378, 147K, 1570, 167H, 1771, 187W, 1970,
2070, 2170, 2270, 2370, 247V, 2570, 267W, 277V, 2870, 297, 307N, 3170, 3278, 337N, 3478, 3570, 3674,
3770, 3870, 397K, 4078, 4170, 4270, 437W, 447 T 45709 e GRS £, AV = ol WY
FekA] H/EE FSAE o]F ATk tE dd mEw, 2YdEEE A% WY ©@A 9xE JHRE AAE
(o]59 F&A x3)9 3= F 878 WA oF 4070, °F 107 WA °F 38
A, ¢k 127] WA ek 3670, 271, <F 1878 WA oF 307, =& <F 20
N WA ok 28719] A ARME

1L
o e

)

;:1 hal

N,

1L

w

~

)

(o]

o,

—

[@)]

)

£

N,

2

- _|O FO

i

29dede E g de Holx st Ex3 Ad(dE =¥, ga-gh 0T Ee AT 2)e ¥
A€ SU, 2YFLE A% 2, HE ), Aol® U, A% S, AAE 0. A% ), =
= g7e) wa-sa oF AT, 4F
N, 270, 370, 470, 570, 670, 770 =

= SN E olF Utk

Bws Aiel 29840 54 o5& o7 BEd nad. ol AW fEA oA Age wAE & 3

o
A
I

at

lo

BN
o

o
=
o

rsL'

o g ANl ey, 2

g c
s BES AFe TR, A7) $2E o= Wl 43

R

Ak AME U] AR | o]F Ajlo] AlFStE ' HE("c"E A& ol AFRE "t" v EWs

= T ol HS ofusith

10 4c

12 4c

14 4c E 9c

16 3t, 4c, 5t, 6¢, 6t, 9c (FMELH), Z 1ic

18 3t, be, 5t, 6¢c (FMEZAZY), 6t, 9c¢ (@), 10c, 1lc (A]2=-HHA]
9, 11t (A, 9 13¢

20 5¢, 9c (ZFEdY), 1lc, 13c, ¥ 15¢

22 5¢, 11lc (AME#HS), 13c (Oﬂa’”) 2 15¢

24 15c (Aztzde], vrY)

26 9c, @ 17¢ (AW4)

28 9c, 19¢ (Fd#)

30 21c¢

Aol & %o wg 7H°1E1 ¥l A%s 2§ Bxs Ak g Aje 29 Edoltt. "wEd Y

3z ond)"& Holx= shbe] w7 (714, CH)ell 9f&) th&
v A Aol v shvbe whAa A% e 4 73—3]'3"} wEE AL v g},
do] EX o= 9, 12, 15—16.32i—rE1 -1 T(family); 9, 12, 15-17:3, 15:3, 17:3,
17:4, 20:42%¥ F=% n-2 F(family); 9, 12, 15-18:3, 15:2 15.3, 15:4, 16:3, 16:4, 18:3
(a-2&=dY), 18:4, 18:5, 20:2, 20:3, 20:4;.20:5 (EPA), 21:5, 22.3, 22:5 (DPA), 22:6 (DHA), 24:3,
2414, 24:5, 2416, 26:5, 26:6, 28:7, 30:5=FE FE¥ n-3 F(family); 9,12-16:2, 16:2, 16:3, 18:2,
18:32 % F%% n-4 v (family); 9, 12-17:2, 15:2, 17:2, 17:3,19:2, 19:4, 20:3, 20:4, 21:4, 21:52%
B 59 n-5 (family); 9, 12-18:2, 15:2, 16:2, 18:2 (&&dAb), 18:3 (y-d&dAl); 20:2, 20:3, 20:4
(o}&}7) Ay, 2212, 22:3, 22:4 (o}l=#YAb), 22:5, 2412, 24:4, 25:2, 26:2, 30:4EFE FEF n6
(family); 9-16:1, 15:2, 16:2, 17:2, 18:2, 19:22% ¥ §%9 n-7 (family); 9-17:1, 15:2, 16:2, 17:2,
18:2, 19:22 %8 F=% n-8 (family); 9-18:1, 17:2, 18:2, 20:2, 20:3, 22:3, 22:42HH F=% n-9 T
(family); 19:29] nll w(family) 2 20:29] n-12 < (family)S X3stelH, o5 & IAHHAE= FEt|.

>‘a
rﬂ‘c’“
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ded vke] @ (R dAel ARl wE
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@ Cls

ol m)
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oo N oo
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o TP
~ X
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uks} ol ew7h-3 A
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KR ot
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e
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20l LyERA whe} P},

d= 37 ®
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[0064]

[0065]

9, 12

3t, 9, 12
9, 12
5,9, 12
13
, 13
15
, 17
13
, 15

3t, 9, 12, 15
, 11

5,9, 12, 15

5, 9

5, 11

2t,

ot,

5, 11, 14
5, 11

5, 13

7, 11

7, 13

5, 11, 14
7, 11, 14
5, 11, 14, 17

18
20
22

ofe] €]

3ol urebdl mpep @A uE,

-
It

3}7]

(conjugated unsaturated bond)"2

L
L

23]

C °ol&

1=
pE.

A% @ 4o C

]
S|

I;‘jl—

"ol EYl Exst A

et

A A =

g

[
A&

Hel g

I;‘jl—

CH-)7F WEA(CH,) $lo] A= 2

CH=CH-CH

= =
E‘E?_:],

)
pa

=8

o]

¥ 3
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ozbe] A=k

w3

LS

s=sq

(crude oil), WA (

[e]

_”.

)

3
Rl

o

)

ER

)35
Y2
9t, 11t, 13t (B-dxHol)
lﬂ%

kv

=
15¢ (a-32ug])

ot, 11t, 13t, 15t (B-dgv}=)

12¢ (FFdd)

8t, 10t, 12t
13¢ (7}+

9c, 11t, 13t (a-d# o ~Ho}ly)

13c (
13t,

Tc

6¢
3c, 5t, 7t

4t
5t,
12t
8c, 10t, 12¢ (A71E)
10t
11t,
11t,
11t,

2c, 4t, 6t
3,5,7,9, 11

3,5, 7,9, 11

2t,
3t,
10t,
8t,
9t,
9c,
9c,

o7]el 7iAE d5=

10
12
14
18

=
R

[0067]
[0068]
[0069]

=
T

12273E S oF 1% WA o 50 T2 AT

ok

2]

el
i
o
a0
,Duo

[N

ok
-

1% WA

ok
-

dolA, Y&

=

.

1% WA <F 30%,

ok

=

o oht}. o

]

[e]

= o
LIS oY

1% WA °F 40%,
747

20%, ©F 1% WA <kF15%, T oF 1% WA ok 10% A 4 9},
[e)

=

=

shel AWFE)

[<)

AHAH(IT) (5, ¢F 15 dynes/cm ©]

oA, RYE
A} (CoQyo) 2
A dejA, =

o]
=4

o
i

[0071]
[0072]

Ea

shal= of

Gt

g alelX, 7hAlH

E
=

N

W E, CoQp, FH, AZe, 726 (dE &9, WE-

AkatAl

2

zel

nr

A

94

)

<0

st ol

KX
=

)oF 2

il

e o]

-

™

H

A~HE (715, ofx~

_~

A

=0

72d), ERdE, ofxmd A

<

frod)

R

i

H

) EE= ole] &

=
=

2=, ZEED

L=

tel

°

golE,

T

s

a7

3}A (7}8, BHT, TBHQ, <1EA1H,

23
el

23
el

g

mjJ

ok

-

5

0.1dynes/cm WA <F 20dynes/cm,

20dynes/cm Xt} AL,

ok
-
°F 7dynes/cm Xt} #&,

[e]

L.

]

)

2YE
°F 9dynes/cm Xt} #-&,
E

i3

R
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[0080]
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¢F ldynes/cm WAl <F 15dynes/cm, ¢F 2dynes/cm WAl ¢F 9dynes/cm, <F 3dynes/cm WA ¢F 9dynes/cm, ©F
4dynes/cm WA 2F 9dynes/cm, °F 5dynes/cm WA F 9dynes/cm, <F 2dynes/cm WA ¢ 7 dynes/cme] AWHAEH
S 7§ Y. E YUE doA, 29dEAS °F (.1dynes/cm, 0.5dynes/cm, 1.0dynes/cm, 1.5dynes/cm,
2.0dynes/cm,  2.5dynes/cm,  3.0dynes/cm,  3.5dynes/cm,  4.0dynes/cm, 4.5dynes/cm,  5.0dynes/cm,
5.5dynes/cm,  6.0dynes/cm,  6.5dynes/cm,  7.0dynes/cm,  7.5dynes/cm,  8.0dynes/cm,  8.5dynes/cm,
9.0dynes/cm, 9.5dynes/cm, 10.0dynes/cm, 10.5dynes/cm, 11.0dynes/cm, 11.5dynes/cm, 12.0dynes/cm,
12.5dynes/cm, 13.0dynes/cm, 13.5dynes/cm, 14.0dynes/cm, 14.5dynes/cm, 15.0dynes/cm, 15.5dynes/cm,
16.0dynes/cm, 16.5dynes/cm, 17.0dynes/cm, 17.5dynes/cm, 18.0dynes/cm, 18.5dynes/cm, 19.0dynes/cm,
19.5dynes/cm B+ 20.0dynes/cm®] AWGHS 7Hd ¢ i, A7|A 7] FAE o] WY A ke s
A5 olE F k. 5 oM, ZPEZLS oF 0.5dynes/cm, 0.6dynes/cm, 0.7dynes/cm, 0.8dynes/cm,
0.9dynes/cm FE 1.0dynes/cme] AWFHS 7HxE dfxodd 4 dvk. 29EZE& T3 oF 3.0dynes/cm,
4

3.1dynes/cm, 3.2dynes/cm, 3.3dynes/cm = 3.4 dynes/cm®] AWHHS VA= FHo] 2 U(fungal oil)¥

Ao,

FHYELY AWAEe B RolidA] g WHoeR 449 4 k. o E EW, 2EYELAA 2% Ad &
dogel i BYEHNA FFgRo AWFAHE Fisher Surface Tensiomat© 449 F QU
dmtdow xF Agdl &9 T FHRFE FESAY] AE HolEd w4 AL &4 Eev. 2HEA
o] MEE7|d H7MEY. ME2 AsHol FEHFAY9 Heo] EdEA Firh. AWFHL Hol Ay A7t
AAH Ao wet EHEA 2 FF Ay g9 AW £E 2YEE 2 234 AWS 238 uo Ho &
e S gkolth

2 EA gste] 7)o A" AWEY SAHFS, (dE W, olHY, FAIMY, LAPIZFESL]) 240 &F
FA2 Ear) Agd 3.3%(w/w), AF ofRIEMWOIE 0.5%(w/w), ST fdlE ZT|EAHJE £

[<)
0.33%(w/w)= E3s 5 Ad & (50C)E AREsto] 718 ol 24| A5 AT,

A7IA A EE w2 EAA 2YEH A FE ol 2qEe] Tl dial °F 20 % WA °F 90
%, °F 50 T A oF 70 5%, EE °F 60 THY 5 Uk, o

ola=MEol Fol s oF 205H%, 25 %, 305H%, 355D, 40%
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Aol dE(ds S, enZl-3 AMhE ARSE ¢ gled, EfadAdtel s HEal,
o
o

oL oft I oH o

lo XN o oft 1>
> 10 o o

e
N
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QH7F-3 AAbE A AFY B Fasit. dF W, 83 EyZdHdgel=g wEEEd AlL-
5,8,11,14,17-cl| o] A} EFNAH(EPA) 2 Al 4,7,10,13,16,19-%= A ALIAH(DHA) 2 22 @713 A HHate)
vhgr gk gy del el ok, olHd shetee wIk ARA

2odeh Askel 22 vE AF Be @ade o dis| FA o] vk, FE Dyrberg, et al, Iniw-3 Fatty
Acids: Prevention and Treatment of Vascular Disease. Kristensen, et al, eds., Bi & Gi, Publ, Verona-
Springer-Verlag, London, pp. 217-26, 1995; O'Keefe and Harris, Am. J. Cardiology 2000, 85:1239-41;
Radack et al, "The effects of low doses of omega-3 fatty acid supplementation on blood pressure in
hypertensive subjects: a randomized controlled trial." Arch. Intern. Med. 1991, 151:1173-80; Harris,
"Extending the cardiovascular benefits of omega-3 fatty acids." Curr Atheroscler Rep 2005, 7:375-80;
Holub, "Clinical nutrition: 4 omega-3 fatty acids in cardiovascular care." CMAJ 2002, 166(5):608-15.
AR mls AEEEsl = Q|73 A Ebate]l Al 2 A A AEE AN g vkl B Baskal .
QH7F-3 AAtke] tE o]He A%, Al HIAA W B Z/Ee AE 2 A" X g #AHE o] Q)
t}. #x «& £W, Sugano, Michihiro, "Balanced intake of polyunsaturated fatty acids for health
benefits." J. Oleo Sd. 2001, 50(5):305-11.

AAF EPA 9 DHAE IAOA a-gl=ddal (18:3) =R A4E + vy 28y, ol2g AF#A=FH
HEET= AdHo|t (Muskiet et al., "Is docosahexaenoic acid (DHA) essential Lessons from DHA
status regulation, our ancient diet, epidemiology and randomized controlled trials." J. Nutr. 2004,
134(1):183-6). webA, 1Al o] EPA 2 DHA= F= o] 97 (dF 59, ofF 2d)odA Fadr. oF &
Aol T3 AE2 A dE, of, ¥Ed, =T 3o ge g Aol ts B2 fad avs kel &
HA Avk. o4 dFEF A3 olfF 2 ez ewrk-3 Adate] &4 A Sk AdEw
A7 ddEE o8 HP8AES A2ANE 7 dSE HoeEr. Fx dE EW, The American Heart
Association, Scientific Statement, "Fish Consumption, Fish Oil, Omega-3 Fatty Acids and Cardiovascular
Disease," November 2002; Appel et al, "Does supplementation of diet with '¥3l7] oil' reduce blood
pressure A meta-analysis of controlled clinical trials." Arch. Intern. Med. 1993, 153(12):1429-1438;
GISSI-Prevenzione Investigators. "Dietary supplementation with omega-3 polyunsaturated fatty acids and
vitamin E after myocardial infarction: results of the GISSI-Prevenzione trial." Lancet 1999, 354:447-
55.

Addd A ool e EPA 2 DHAS £ 2w7-3 AWtk G digt AEs SAdE E58ta, oy s
FHE 471 g Md HH AR 0.65 18I HuE o, HrjRlEe] Ao R ujd AnskeE ol AWt
2 0.1 WA 0.2 23] EF}sch(Webb, "Alternative sources of omega-3 fatty acids." Natural Foods
Merchandiser 2005, XXVI(8):40-4). AFgtEe] 2lo] #iRlS WAsh= 21 oy dolal vh7t AHS Folst
A @7] wEoll, EPA ¥ DHAE 7HA& o] BEAle olglgr &4 4d& 93 s FHHel gk, £33
T, W73 A BEAIE Abstel ®miztsta EFe @A) R ks b ¢ oqdok me, Ao)REA AR
A&7 A E Fdol desitt. w73 ALY A7 o)doldkE SHlA, JiAlE mlolA R ES
o

L7383 Aate HAE deeked AHE o v
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(Dartmouth, Canada), Aldrich Chemical Co.,
and

Organics (Morris Plains, N.J.), Fisher Scientific (Pittsburgh, Pa.),
}A U, Fieser and Fieser's Reagent for Organic Synthesis, Volumes 1-17(John

WViley

o

2=
T

o]
H

Chemistry(John
Transformations(VCH Publishers Inc., 1989)<}

Ocean Nutrition Canada, Ltd.
Wiley and Sons,1991); Rodd's Chemistry of Carbon Compounds, Volumns 1-5 and Supplementals (Elesvier

Science Publishers, 1989); Organic Reactions, Volumns 1-40(John Wiley and Sons,1991); March's Advanced
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Organic
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AAld 1: WPI/SHH-WPI/AE AL o] 83 v Al78<= 3} (microencapsulation)

4.0g 3 (TIC APHEl=EH $bd; TIC Gums; Belcamp, MD)S #+ & 100.0gol H7tste] 3kA]7)an &34
Atk 65TelA A2 600.0g9] Dol 27k @Al 2L W= A §4E HHTh Ltk 1.0g9] ofxd
2Hlo|E YEFS W7l &l H7bstar, pie oF 6.622 S

90.0g o] 35.0g WPI (% ©wd wal&E) (Alacen® 895, NZMP (USA) Inc., Lemoyne, PA)S A-2(25
T)olA WA Z|EA A7k, 1 o &8lE WPIE 10C2 YA AT, Y29 WL 9 70.0g o7 &
2 (XODHA, Ocean Nutrition Canada, Ltd.; Dartmouth, NS)S H7}elar, AW EFdEL 52 10ToA F4
A Z1E A, 58ZF 8000rpmell 4] POLYTRON PT 6100™ 2 3}7](Kinematica AG, Lucerne, Switzerland)E ©]-&3}<
oFAsAIZ Y. AdE dEAL CEAS} S duAstel| AARsEe, Aol Fa ddeA(H Ao oF
1-5m) & eIkt

PR WA B glol Absrh, AAE EEe) phghe oF 6,45tk 1 T pHE 108 w/v Ake.
2 o 5.00% 2gste] 1A vhelamqae] oF 3um WA YHHES S,

ek 60Tl A 600.0g EolFl 4.0g A7} o} Az 7 (Kelcogel F, CPKELCO; San Diego, CA)¥} 4.0g WPIE
SIAI Y. M pH7F 6.290F &9 pli= 10% w/w S14ES o] &3le] 5.002 AT, o] EES ST
o] wlolmRAE HIFSIGTE.  20.0g FHF &9 3.0g CaCl,S FH|laL, o|& wlo|ma=+E

sttt AR 2EdE A&sA 20T WAAYIR, AsE s 8l W B Wi &
Atk vlolazgad A% f:ﬂ_%ow Af fE RS w5 A6 BY Az® 27 9. oleh 2o vl
AR EE FEANTY, G-f ANFe), F-AAF ol AF Aol

AAld 20 7% @idan A-v5H gEZ o] &3 vlAes)

2L WES-7lel & 322gol 29.3g WPI (74 @& ©2]E) (WPI, Alacen 895, NZMP (USA) Inc., Lemoyne, PA)S
AN H A S AT, AR fHG 30CE §AAF|HA ofrFEHOE YEH 7¢S Hubelelth. 1 th
S 15g ©]F 2«4 (X030TG, Ocean Nutrition Canada, Ltd.)< WPI &old] H7pslich. &8-S 587F 10,000rpm
o 4 POLYTRON PT 6100™ ++&3}7](Kinematica AG, Lucerne, Switzerland)E o]-&3sto] odAsA AT, 1 v}
w 972g FTHRTE WU BAE A Hrleta, &% 30CE FAART. 14.6g APHHZ~ER PECTIN
LM32™ (TIC Gums (Belcamp, MD))< 168.2g9] <ol &3lA17]1ar, 1 thd wke7ul s|Ag odzdel #H7sh
Aok, e pE 10%202H(F 50me) S o] &3te] 3.12 Z2AH3sle] oF 10;¢m4 12 mlelaz2fE SHES e

_&4
ot
i

G o EHEE 0TAA ST ADIAAD BiE ol SEE 1ITOID, P DF s

AE, EFEe AAsYA Aeow YAAYIL SEwEE WA, velazgss AF dgele 2y

G4e S8 EussG, B Axsel Af #F PRe wEAY.  olsh ge nelamdse
=

GEANTE], G- AAFe], F-AA Tl A Aolr}.
A6 3 A A-A5H AL o &8 vholA=AE

570g ol &5 Whg7lo] H7bek Fof, oF 53TE 7hAskginh. oF 53T & 349gel 8.0g A-#54 € (LM-
12 CG™ (CP. Kelco; San Diego, CA))S &3 AIFHTF. 40.0g9] =i17] Ae}E(240 Bloom, LAPI; Tuscany,
[taly) 9F 53ColA & 293¢0 &3iAzc}. At e AdsiA &322 F, 6.1g ol=~FAEHWE YEFS
Agtel g Hrlsloitt., AutEl gHe)] 72.0g DHA 2 Y (XODHA, Ocean Nutrition Canada, Ltd.)< H7}sbar,
ARE EFES 4337 7500rpmol A POLYTRON PT 6100™ #A 372 oHAIA AL, 2 v odHS w37
Ul Eoll #rtsta, &He pHE 8.04% FA3IGTE. 1 ths A" §HE Ngr]el HUFstal, pH4.527F 2 w7}
A FALHS HletEA ZolHdEwol S Al AL, dEhE YA Z71(F 30m) 7 HAk. &£ E BT 5
To &= 4TE YZAzY. £887t 49 4T o224 HwW, 2.6g EAZFFER)ubA (ACTIVA TI,
Ajinomoto Co. Lie, Tokyo, JP)E H7}slal, pHE 5.04E ZASFTH. I v &2 E 308 oo 25T=E A
SAIZ1a, 7t AF-E A8 12A13F §F 25Tl FAART. velazfe &= AF ol &HAY EE
F T wEs A Y 25 AxE Y FuEATE. o9k 2 wlol AR ES FI-A ATl A

Fet Aolt.
AN 4 AHD-LAYEE 0|87 wlo|AZAEIH1RA FA)

44 8go] 17 A#E (240 Bloom, LAPI)S 254g Zof f3|AZHTF. o] §ME 1 S 40C=E 7FEA AT

N

o
R
13

=

o
» Ho

179g SHTE 2-L W&l A7t 2&== 40T= FAAZY. 7.5g o=z 2HAbg whgrlo] H7ahit
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[0169]

[0170]
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[0176]

SSS0l 10-1454942

2T, 30ml 10% TAARS whE7)E Hbskik. £ pHE 3.3tk 1 thS 10% NaOH &9 wk3-7]d
H7vske] ph7t 4.8¢] H =% 33T,

Agtel golo] 72.0g o] F 2 YU (X030TG, Ocean Nutrition Canada, Ltd.; Dartmouth, NS)& H7}slict. A€
oo 457+ 7500rpmo] 4] POLYTRON PT 6100™ 2 3}7](Kinematica AG, Lucerne, Switzerland)Z ©]-&3}e] o
AT, A dEdde oddst o dnAste AAibste], F4o] 2a gLk (A o] oF 1-5um)
S gl

ARG W SRl AR, TRE pliE 4995, NaOUE H7hek] piE 5.47F NEE St

i

6lg =79l 3.2g LA H|o]E(PROTANAL LFR 5/60™ (FMC Biopolymer; Philadelphia, PA))E &&|AF ). 9]
AA Yo E &g w7 A E odded Hrtekgith, WU £3}E9] pHeE 5595, FAe AALS 1-3
mATh. oS dgdle] pHE 1x wlola e SHAS WY Y8 10% T-AAS o] &3t W&t} pHrt
b 12meE F7Rsle] 5,00 shopxl Fof SelE= BY 5TE £E WAAA 4TE YA R

105 F0] S0 3.1 SRARLUUAZ 4TAA ol 20 ﬂﬂo}fﬂv} SHSEMFE (12417 T
AR 98 30FU] 25TE SRS Y. W vlo|ARAE] AF Aeele vholARgE Lot 4
% bl olgeA EL wT axslel A6 FF 22E LA, 19} e vholARAES FL-A4

Folo] AP Aol
AA € 5 AHE-LAUIES o[ §¥ vhol IZYUEIH(2RA TH)

22.6g9] Ea17] AztE (240 Bloom, LAPI)S 160g ol &a|AFtt. 2 t1&7.6g of23E2HA YEFEES H7}
3ta, o] &M 1 vk 40CE 7FDAZ T 10% NaOH €4S H7}ste] pH7} 6.00] HEE 3tt.

1.4g 2x]ud|o] E(PROTANAL LFR 5/60™, FMC Biopolymer; Philadelphia, PA)E &3jA 7T}, o] &
S A g Hrtakdt.

569g TFE 2-L Whg7lol HUbeta £k 40TCE FAAFT. 69.0g ol F U (X030TG, Ocean Nutrition
Canada, Ltd.; Dartmouth, NS)& Az}el ¥ LA|do]E fodlof Hrlela, I v AHdE &9 31
7500rpmel 4] POLYTRON PT 6100™ <2 3}7](Kinematica AG, Lucerne, Switzerland)& ©]&3}o] o HA3IAIF T
o] oldAL oHHds} Fo AnjAstel HASEA, FA o] Fa FAFA (Aol oF 1-5mE FRlesint. ol
AL W37 SRl H7Fsklal, 359 pHie 5.80At. pH #2 13 mlo|ARHE SHPAE WEV] 9
3l 10% T-ArkE o] &ato] vrErh. pH7F A 4.5mbE skl 5.1% wHE S, EelEls 3TCE WYAAIZT

Gl

N

Agtel N AXo]E LNLE T3y g2 A2dA FAHS Y3 FH|skth. 18.6g arr] AEl (LAPI)
5 3.0 of=zm2B YEFAY g7 B 251gel &siAF . o] &4 1ty 37CE JMEESitE. 2.3g &
Ao EE 384g THTO &3lAATE. AEE AUE &dE& I T 37CE 7HEAI7Ia, AgE &3

S Fol gl
ERAAT EHEL S9 GhIn] g 510150 106 NaOHE: EGHE Ykshol pist 5,67 A= sh
g, golo] Had REAoR FHad Ut EHEL weoN solawe el Wrea, A7
o1l cluping) 7t A7 A% WA Aol e SR, Zed B 5T SEE 4TE WA
A,

3.1g ESXF VLS 4TN Seieel Hrhehdrh. HFWEX(12AZ) T
2. vllazgas AF ARAe vlolazgs Sdds 4F

e = 3L
i g = = o
U, EE B AzE0] A £5 BUS AT olsh B molARNES F-AAFd A

AA ¢ 6: SPI/EA-SPI/AFE AL ©]&3 nlo|a=z &3}

4.0g 3HE & 2 100.0gol ksl AAsIA AR £98 65ToAA FAAIZL 600.0g2 FF57F
97 oL W= SR

45.0g SPI(tl+ w94d wa]&E) (ICN Biomedicals, Inc.; Irving, CA)= MWFAIZ]WHA] 300.0g &ol25o] #H7}t
star, &3A717] & 656C= dgc}t. 60.0g o]F 2 U(XODHA, Ocean Nutrition Canada, Ltd.; Dartmouth,
NS)& SPI &£d H7leldt. AAHE TFELS 8F3F 8000rpmoll 4] POLYTRON PT 6100™ ++23}7](Kinematica
AG, Lucerne, Switzerland)& ©|83}e] o AAZJA AL, oA oS} o duAstol HAlst, §4<
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[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

A 7o) FpmlAE EQlsiitt.  ddds WU gk &ofel FHubelth. 1t whEVIU S 8ol
ddS Hrbsta, £ 7olYk. 1 the pHE 10% w/w QlAteZ oF 5002 FAste] 12k
alo] g 2N E o] oF

4.0g A7} o} A& H3}k 8.0 g SPIE <F 60T *
o]&3te] 6.6014 5.022 AT, AAE ZFE
+ 10.0g TFF &9 1.5g CaCl,s REE7]o #H7het
S5 dlslr] Y8 W7t B wnk &%
el 5 Az Fu7E Holgln. o
S 2 =0l A3E Aot
AAd 7 SPI/3A/AT AT} ARA UL o]£3 nlo|T 27 &3}

40.0g9] T wa 92 E(ICN Biomedicals, Inc.)S 330.0g 7ol &3AZc. A &AL 1 thE 60
CT7HA] 79 A17]1aL, pHE oF 112 ZH3S ).

FRol SR, S il 106 w/w ANE
& WA velazAE @etele] WA, 1
ek, AAE EelEE A%l 20CE YA T, A

60.0g ARA 2 ¥ (Wuhan Fuxing Biotechnology Pharmaceutical Co. Ltd., Wuhan, China)< 50C= 7}<€3s}3ic}.
It ARA 0UES Ul wd gl Hrbskar, 5%37F 8000rpmell Al olHASIAIF Y. dHAL Jddst &
off dn|Fstol Axrlste], 4 AHo] ¢ 1-2mAAE AT

3.0g BHH(TIC AFHHIAER 3, TIC Gums; Belcamp, MD)E 100.0g #+= SHgo] &3]Ar]7]aL, L&
600.0g =F5¢ 5.0g ofAFEHO|E YEFO] A& 2L W72 AT, 2EFE 55TCE fAAIFHIL, =35
o] pH= ¢F 7.00]A ).

It dEAE HEEYIU shd §o] HUbstal, E£3FES pHEk oF 10.8¢1t. 1 Y pHE 10% w/w AAF
o2 ok 5,72 A3 1A wpolAZAEe] oF 40um SJAE I HEF 3T

10g SFael &3le 3.2¢ EHFASFEHUAE dH&7]e] H7lsta, 8RS 34 2 50CoAA 214121
F44CTE IAAAT. 5.0 AF A (Kelcogel F, CPKELCO)¥ 2.0g olAzEHo]E YEFL 65ClA
400.0g FF<rol g3 3 1 v 50CTE YZAIFAT.  4.0g SPIS pH7F 98 ZAE 50.0g SHol &3l

© o

AT SIS A% 7 gAw BHS, pH e o 6.7% £ASAUTh. 1 e AR PI/AR A 8
2 44Col X W) $9E 1 vhela @Al A7ksHth

10.0g 75 S 1.6 CaCloe WSl H7bha, 908 A&shl 20T FZARY] WEe] w5
= RAHoR FAAAT, vlelaugael AF Agde 20 Fxsh 42 AW, £ Folm 4o A
Ak olsh e vlolAREe A AHFe), AEANFY, U-f AT, F-AGF] 4FT Aol
=

AAld 8: SPI/3A/AT A} A=F 2YU(algal 0il)E o] &3 vlo|a = &3}

26.67g9] WIF @ 2] E(ICN Biomedicals, Inc.)= 220.0g SFFol &aAHT. A &4& 1 o1

60C7HA] 7V A7), pHE °F 10.6°0.2 ZA 33T,

40.0g ZF 2 A(DHASCO-S, Martek Biosciences; Columbia, MD)S 50C= 7}d3sttt. 1 ths sil=x
G golo] Hrislar, 587F 8000rpmell A AlBASIA AT, A HL ofHAS) T dw| st A

Abete], A9 A Aol oF 1mIAE FRlstgltt.

2.0g TH(TIC AFHE|~E" 3, TIC Gums; Belcamp, MD)S 66.7g #E SHF

400.0g SFT9 3.33g of2FZEH|O]E YEFo] & 2L ¥HEV|E AT, WHEUIU %% 55TolA FAA

Za, T3 ple ¢F 7.0},

dzw o odEde WS S el Huiska, EehEel pHit oF 10.20190v. 1 v plE 10%
il

w/w

I g 10g sHT &9 2.1g EFAFSFEHYUAE dEg7]o] #Hrtsta, EFES 33X 5 50CTE
AAZ] F 44CE YZA AT

2.67g A& 7 (Kelcogel F)3} 1.33g o}A~F2H|OJE YEFL 65ColA 266.7g =F<rol &3(A171 &, 50C=
WA AT, 2.6g SPIE pH7F 92 274 ¥ 30.0g sHTol &alAIZY. SPI §9& Adk 1 {q3 &£Fshar,
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[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

pH & ¢ 6.72 ZAHsAY. o g AAE SPI/AZH 7 NS 4ToA w7 g 1% 15} mlo]a 28+
of #7}slslct.

MY 1.0g CaCl, o HHE7]el 7telslar, &S
S7IA A, wlola R Ee] FHF degde 2Ud ok A4S sHAH,
2 vlo|AZNEL A AT, HEANAF, d-F A

27
b
_OL
X,
S
(@)
fr
ot
N
>
g oxv
N
R=)
Mo
2
El
27
4P
k1

BUgS S
-
©

AAld 9: SPI/AA/AT A} 2v71-32Y S o] &3 wlo|IZ &3

8.9g9 ¥ wia 2] & (ICN Biomedicals, Inc.)S 73.3g HFo &A1z, AA A5 1 & 60T
2 7hdA7]a, phE oF 10.628 A3t

13.3g 2 H|7}-3 2 A (ONC-T18, Ocean Nutrition Canada Ltd.)S 70C®E 7}g3dtar, = t}g tF wulz gl
A 7vekar, 5E3ZF 8000rpmoll A oA AZAIF T, oHHL oHHS} Fol dw sk HAFSEY], #§249 2

oF 1-2mAAE AT

0.67g 3FH (TIC AMAE|~EH" a3, TIC Gums; Belcamp, MD)E 22.2g #+ FHFd &sir7a, 1 S

133.3g =H49 1.11g o}2FEHWO|E YEFo| = 500mL ¥H3712 AT, 2%E 55ToA FAAH L,
E3HEe] pHe oF 7.001U5. 1 v eu7F-32d dHAEE Whgrlol Hbsta, EFEQ pHakS ¢F 10.89]
Atk 1 g pHE 10% w/w Ate 2 o 5,72 ZAsIY] 13 wlo|ARNE] oF 30m SHA} FAHFHEE )
St

5.0 /7Tl &3E 0.7lg ESAFFEUAIE d-g7)ol Hrletal, EFES A1 B¢ 50TE FAAZ

0.89g A& 7 (Kelcogel F, CPKELCO)Z} 0.44g ofA~FEHO]E UEF2 65CA 89.0g TF5ol &3iA1zl
%, 50CE YZAAY. 0.89g SPIE pH 9914 10.0g SF<ol &A1 AT, SPI &4 A 7] &3 &35}
I, pH #E oF 6.7 AP, 2 vhS AR SPI/AH A £aE 4ToA vk -9 11} nlo|a R
N

of A7kaheaet.
3.0g FHF S 0.33g CaClo WHg7]ol A7helgiar, &1 Al%aiA 20T W2AAZY] Wi it %
< 2

2 27MAT. vlelaEAes AF dgele xud Fxs 4 v

5 = ’
57 ggivh. olsh ge vlolAEAEe S ANFe), FEANFY, U-f AT, F-AYFe 4
t}

AAle] 10: WPI/o}epulo} F-E o] &3 wio| A= &3}

30.0g9] WPI(-+% vz ohe]E)(ALACEN™ 895, NZMP (USA) Inc., Lemoyne, PA) 3} 15.0g o}g}d]o} aF-(TIC
Gums; Belcamp, MD)& A-2(25T)olA RIAIZIHA 130.0g SFoll £3A 7.

67.0g o5+ 2 U (XODHA from Ocean Nutrition Canada, Ltd.; Dartmouth, NS)& 50C=ZE 7}Esle] £§A]7]aL,
I T WPI &9of] Hrleldt. A" EFES 10CE YZA7|a, 255 10C2 FAIAIZIHA, 583
8000rpmell Al clHASIAIZATE.  AFE EAS dEAds) Foll d@nAste] Axtete], FAo] 2 gUeA (4
7ol oF 1-2m)E F]lsksint.
oddE 1.5L HH&71ul 1200.0g SFT 6.7g of=FAE2MWO|E UYEF A2 Hrlskgld. Add &3
o] pHE 9F 6.4, 1 S pHE 10% w/w Q4o 2 oF 3.98 FA3sle] 14 wlola=MEo] <F 30mm 3 A
7t BAEHES it
T

AEE dE A YA )AL, BRI §AA 7 F, Loz WAAZT. HE vlo|aR e dAgdS
5 AzAA 298 $+2E5 JRAE A 45 BES UEAY. 5 7132 65TAA 90AIZE ool ATt
oj¢} & mpolARNEL BEAAF, - AT, F-AAFo] AT Ao},

o] AAdE oF U7 WPI §9& A odAsA 7o, T g ofghulo} uFE Hrisls WHoRn A3
HAok, ey, o 2dS WPIeF ofgbulo} el 9 o HASAIAS AP FU U oA 2ol E F
Z7F @ojxitkE AL . EE, U %2 pH $H(4.2)& ol &%t ey, 3.9914 Ful 2 wlo]
AzqEe] F5E F e AS Stk =3, 3.9 pl FHOE WHE wo]lA2NEY §X 7|7to] 4.2 p F
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[0211]
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

SSS0ol 10-1454942

Hog wE nmlo]la 2 AR o AATHE5TAA 90A17F vs. 30417, TS, 7FA(3087F 80C) 3 &4 7Hu
AFS o] &3t ey, 58I 95TAA vl d rtwdFgoez ¢ v 7t (sensory) FAQ| wlo] 2%
S W

AA 4 11: SPI-FHAlo|H|o|E VYEES ©]-&3 wlo|a 2 &3}

40.0g SPI (ICN Biomedicals, Inc.)Z 50TCeolA 350.0g =79 &3|A]7]aL, pHE 9= ZAH3AY. 1 L,
75.0g ©15 29 (Ocean Nutrition Canada)S &§A717] $l&ll 50CE 7}gA]71aL, SPI & Hr}eldrt. A
AE &N 5%ZF 9300rpmell A ol AASA AT, ABAE oldde oddst Foll dAnAstel] HAlste], fF o
Z2AE (Aol oF 2m) 3Tt

10 Og 7}'Xﬂ ]L] ]E LJ[‘]EE(NZMP ALANATE 180)—9— /\]Q_ ]/ﬂ 800 Og _%__[E_l__/':q_ 63g 7}'XﬂO‘ILﬂO]E IJ—E
L.5L "bg7]el &ax7]ar, wbe7l &4 pH7h oF 6910tk SPI R ol
Yo]E JEF &M Hrlstar, EFE9] pHE oF 951t}

i

2 oS pHE 20% w/w QAE
Hetl S o5 T E 71d3st 9

T xS, 2Ed Fxo T2 AR H vlold2 e HF A" o] AFHATE. o]9f & wlo] A=A
< FEAAFY
AAd 12: &5 dild g E- FHAoYo]E YEFS o83 vlo|aZN &3

40.0g &F @A G2 E(PPI) (Nutri-Pea Limited; Manitobe, Canada)S A-2o]4 180.0g Z=H
. 1 98, 75.02 o]F Y (Ocean Nutrition Canada)g &8*1717] Y&l 50CE 7}EA 7], PP
ZFekith. AAdE §HS 437F 9300rpmoll A B ASIA AT, A E B HL o HAds) $o
3], Ao F2 AJAZE(A Al oF 4m)AAE &1},

b

10.0g 7 Aol Hlo]E JEHF(NZMP ALANATE 180)& A 2oA 957.0g =75
1.5L ®-37]ol &3af|A]71a, RES7Iu &2 pH7} ok 6.40]¢0tk. PPI ¥ o
oJUle|E UYERF &9 Hrlsta, TFE9| pHe oF 6.4300.

T kg pHE 206 w/w QAOE oF 5.02 Aol 13 molAEAwe] o 3um $HA FYHES vk,
dgtole 950 Adsgla, 1087
F AR, 2U PR} 5T 942 @ vlolazqAe AF @gelo] AFHAG. o5 2 vhola=A

H i
e ey

o A

AA¢] 13: WPI-FHAIo| W] E YEFS |83 vlo|a =27 &3}

40.0g WPI (Davisco, Bipro)®} 10.0g ZhAlo]v]o]E UJEF(NZMP ALANATE 180)< A=A 140.0g =F5° &
A ZT. 75.0¢g Oie 2 U (0cean Nutrition Canada)S &§A717] 98] 50C=E 7FEA 7)o, A7) EFE] #H
7tetdth. AAE EFES 6ToA 587 9300rpmol| A ol A ASAI AT, oHAL odAs} $o] du|As}el 7

Absted, A o] A2 AJNAE(F Ao <F 2im) el
5.3g FHAlo|Hlo|E Y EF(NZMP ALANATE 180)& 220 A 800.0 1.5L Hk-S-7]ol] &3jA17]L,

g =
710 8N pH7E oF 7.40190. WPI-FHAle| Ul o] E Y EF-o]F
0

& 9

EE golo Hrlela, EaEe] pHE ok 6,59t}

1t pHE 20% w/w QAo R ¢k 4 78 ZAsIY] 1A} mlo|mA2AE] ¢k 30m A FAHHEE st
et S 90 TR 71hshelar, 2087 A7 3 - A

1
B AxFol, 208 PR} BT 442 @ volaz

#E GEANFE, W-f AHFe, Fa-AAFolo) 4

AAd 14: AZRE-FHACIUO|E YEFE 0|83 vlo|a 27 &5}

40.0g ;A AHE(Nitta)eF 10.0g FHAlo]HIo|E Y EF(NZMP ALANATE 180)S 50TCelA 293.0g ZFol 23
AlATE, 75.0g 15 ¥ (Ocean Nutrition Canada)e &-&§A1717] 98l 50C=E 7FEA171a, 1 o5 Agd £
of H7lelsith. A" NS 487 9000rpmoll A ol HASA AT, AAdE oHHL oHAs Fo Hu| A3l
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