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SUMMARY

- This study was performed to classify high phytic acid and high lecithin
soybeans and to improve technique of application of soybean lecithin. The phytic
acid content ranged from 89 to 14.7mg/g of seed. Namhekong, Keunolkong,

Milyang#81 and Suwon#185 were classified as high phytic acid soybean.

- The lecithin content ranged from 0.7 to 54% among soybeans tested in this
study. Danbaekkong showed the highest lecithin content of 5.4% compared to
other soybeans. Jinpumkong, Saeolkong and Danyubkong contained 4.8, 4.6 and
4.6% of lecithin, respectively. But Suwon#189 and Suwon#190 were included into

low lecithin soybeans.

- The wvarious conditions for purification of soybean lecithin were studied with
crude oil(Shindongbang Co.) extracted with hexane. The 6% and 9% of water
content added to crude oil gained high content of phosphatidylethanolamine,
phosphatidylinositol and phosphatidylcholine after purification. The good results for
soybean lecithin purification were obtained at the condition of 75°C when water
was added to crude oil and at mixing speed of 100 and 200rpm. Also, the good
gum isolation was centrifuged at 3,000rpm for 20 min and good gum dry

temperature was 55°C.

- The high content of phosphatidylethanolamine, phosphatidylinositol and
phosphatidylcholine was extracted by methanol, benzen and chloroform among

various solvent treatment, respectively.



- The 3% of water content added to crude oil and 75°C of temperature for gum

dry was better effective condition at lecithin purification of Hwangkeumkong.

-  The  higher lecithin and phosphatidylcholine content obtained from
Hwangkeumkong than introduced soybean(Shindonbang Co.). The 12.2g of lecithin

were purified based on 1Kg seed of Hwangkeumkong.

- The purified lecithin of Hwangkeumkong showed 0.1%6 of water content, 60.7%
of phospholipid as acetone insoluble material and 34.09 of phosphatidylcholin
among total phsphorous content. Also the acid value and peroxide value were 10.0
and 9.0, respectively. These character of the Hwangkeumkong lecithin was suited
to standard characters of health food material and the lecithin was not infected by

E.coli.

- The lecithin of Hwangkeumkong dispersed fast and uniformly into water
compared to lecithin(Junsei. Co., Japan) according to the result of emulsifying
capacity test. The 0.1%6 of lecithin addition was fit to drink, and the stahility of

drink kept for 3 weeks after lecithin addition.

- The drink including Hwangkeumkong lecithin showed better taste, fragrant and
favorite compared to the drink including Junsei Co. lecithin at sensory evaluation

test.
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© FFole JEI F9 ALE BAskn ey phytic acid, lecithing] A #ol
et A7k o] FoIA A g glon HI ofeoid AR} Fol ATE AL
i gE AAen aHER B AT oHd FAARE W FEISE EF
A ogoge F SAAY F88 A2 AFetn, 1R 4 FEFE AW
HFsa olgd 7| Ed ik AU 24, A WHE Adste] o] 84
& FIANA FrtaEFHY FHdeH A4S Fi U
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AAFSA, s E A8 HYEHEL T g3 S22 2ol3 itk o
3 715 AFAES QA W AEEAEAY HFAE FIAIL A8 71s8E A
Ll S R s o]0z AMEE A A Ao s Quste] A-¢rt
gasts olfolAm gtk ¥ WA FUHoR AVFE lecithinFol WF
lecithin ©]  A=Hl FAF AT W BAEE AxHD Jod dFide
04-05%¢ AAAe] FfrEo] Atk HF <l FAFARE AF, W, S5
, kgl Sol ok AsFFAEIY fibw, A, vt 59 o2 Aol Ho
3 U5 lecithine] FHHLE o] &Ha ot
19943 S-eluere) oiF F8e 137TE, WF lecithin® 2.7%HE0] A4tE
Zzga AAHoE YFfs o 1500UE ATt FAfEn e, AATHL
ERE ¢ 30vES UlF Az Aol AitFHol 10-13TE HESE f+8EA AHEH
o, U Rl BEALR Hobste] AR FEAW o] 8&S Eola Ut
f8lAE BAE] AWRgAA, JFAdrE fRE L 7FEAN 943
HEo2 A A3} monoglyceride?t i, A FAEZDT Aol7t B2 333
EFol AMgEx vk Y A 104 AFEE QAXNAE 71EF modified
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o] FojW B XEF] FEAY A &g o] &7 = )

ol

P

L5

it

phytic acid(myo-inositol hexaphosphoric acid %+ myo-inositol 1,234,566, -

12



hexadihydrogen phosphate)i F2A}e] wols Al xgd WA Qo AFrgdo
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M 2 & Phytic acid®?F lecithin &H2F= A}

A1 A A A

Tl A9 Q2 phytic acid A9 AjtE] dem 2 Ca Mg, Zn, Fedt #& 237
o] &3} chelateE s AFolAe F4E oA 87] wEo)| phytic acid’}
F7149] o] &8 (AT HFIHRY L e R B2 duiddv)e A
Adstel  HMal, EYN, e-amylase 59 FLE AdFie HELEL Wt
8} F 2 A (antinutritional factor)@ Y HQAT*Y o)@ A phytic aicd?} in vitro
Aol A dde] 258 Wadrke B2 AXD, in vivo APATE R5
o QAT phytic acid?7l Zn, Fed £48 Yela EEvs 9 Rk g
AFAY AEQA TATEFAAN LEAN AAHE A Eo] Adshs phytased] 9 &)
o] phytic acid7} Zaste] ¥7149 #8448 F/4H%000nE @,

¥ phytic acide 13 A FH2 EAnZ T2 U Fo]2& AHFPder
Bk ol 2 99 JIidx vdEE A2 kA QYA Jsd FHE3IL U
% G H 3 minerald 9, FFY Ak Aol HFd= Afsta Qi HelHHE
wol EFe HFo AAY YANIEE FFE AQog Ao AFF W oy
phytic acidle #oghe] #a ol I o]F 9] X oM E phytic acide A Y¢S bk
Aoy Aty FHgzr] QAR Aol LG )AL FUdlA phytic acid
7b ol Adstd PP E AHEe AR FF5 HAUTh 2 Yok lactic
acid bacteria®} 7 9+ phytic aicd A37|FollA FUEAHAE 5o FE= Ao
A gl EEA AR A ol AXEALAEY AHE AR &
FH}7F dotan BaiEo] Fof] ¥ phytic acidZ7l ¥ 7l EAR FEuks 9L8
& 4 sled ol & phytic acide] &2 #4le] HFHE Ao vla] FUNL FollA 9
rAdol e Bzt vulg dAgolojA BEATE AAEHA H Yt

Lecithine] el A AMRHE & F4E 23 FAF A9 & A2 nFd
AAolN A& Aaxa Y ot AAA 285D Qe dFH7t 1949 57

I
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A2d As 2y

1. Phytic acid % =4

ZEA A
HHE, 29F, EUEF, TUEEFS, AHEFFTY S0 & 1009 FFE& TN
AEz 39

U ARy

2 oo WYg ol gste] ZABYTE B FAL L2435k 40mesh A2 AL F

lgg 125ml 47} flaskel ¥ &t 50ml 3% TCA (Trichloroacetic acid)® Z ot =9

Yi, 3083 I EF F 30mlE Hste YHEHT G, A5 10mld FeCls

£ dmlE W1 830 A 308 #olx, 3% TCAY 3% sodium sulfated & 2R
1587+ #9v. 3% TCA (Trichloroacetic acid) 50ml & Fe}

Ao) ¥, 3082 A7 EFF F 30miE At dHEEE FF5Y 10mle FHEH

FeCl; &9 4mlE& 93 F8494 308 A #A F, 3% TCA9 3% sodium

sulfate® W& A& 1~2%& Wi 1580E #A4,

2083 A F21(12,000rpm) 8} 32

ol FArh AT AL WY 4-5xty F

713, 15N NaOH 3ml& ¥&rh FHSE ¥ol 30mlz 23 F£84 A 3087

#elh.

o A (Whatman No2)2 o3t A7 £, o # Ao dol Qe AHMEE 40mle] =AL

32N HNOsZ Ao|F8A FHSE 100mE 25t

5ml & FH3slo 7T0mle] FHF4E Y3, 20ml 1.5M KSCN(potassium thiocyanate)

L
X
3
O
=
Do
<
=}
o
x
p—
<
Az
o
&
Jp

o

Hge g FHTE 100mlE @&}, 480nmol Al spectrophotometer® F 4% &
&A1 phytate phosphorusel Fe : P ¢ R &2 2 : 3 o2& o|AS yFow

8t phytic acid®l ¥< Alxtstad
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2. Lecithin = xA}

D AgA=R
HEAGAANA AFLLE FHEFT DL AFY Qg i AdFAe A =835
FEAE ol &3t

2) A8

7B A kAl z
Totani W] =43 W oz =489}, Ammonium molybdate 1.6g2 AL =
12mlo] o] BH4E WEAC(FA ), F9A 2-38Eo) 0lg tin chlorided 42
9, &A1 8mlg ¥ 300% 7+ Ao WAANIHEAT). &4 1 4mld] w3
20mis Wi AT &8l uh(E9 M), WA o2+ methanol | water © &
ME 452259 Hl&2 o] AHgslATh

L) A4

F& 943 F n-hexaneo] Wi 3YU7t A&atxn, 4o Ut oild FEd NaZ
o] &3t} oil 3} acetic acid& 1:19] v]-&&2 2 HolFF 2000rpmo. & 1

#3FaM  acetic acidFel 0.1ml IMA 3 04ml chloroformE ¢

(90-100C)ell 183 =

min YAE
1 #/E £
AWA Ak, Chloroform 3mlE P31 720nmol Al

spectrophotometer® &35 & 2459

A

) B4
FF&H4L lecithin(Junsei. Co.)¥ L~ @ ~phosphatidylcholine( from soybean. Sigma,

USA. p-3644 )& FEEZ 3|45 sto] GAstqich
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L]-. HPLCE O'I_g_?-ﬂ_ HJ“ﬂ 36,37,38,39,4041)

D A8y |
59 WE¥es AAsgth HPLCE Waters A% S2 600 pump, 717 auto
sampler, 2487 absorbance detector, autochrom module® T/d¥ %3, kromasil
column( 4.6mm x 25cm )& A}-&3ke], &9+ hexane : isopropanol ( 32, v/v )&
solvent A®, hexane : isoproanol : water ( 56.7 : 378 : 55, v/v/v )& solvent B
3o 55%7FAE solvent A%t BE L1E E#F ¥, 5% 7+ solvent BE 100%&

Z7IN 7 & 687 AU, 258 F¢ solvent ABE 1112 WEANT FH]A

L- @ -phosphatidylethanolamine(Sigma, U.S.A), L- & -phosphatidylinositol(Sigma,
U.S.A), L- @ -phosphatidylcholine(Sigma, U.S.A)& &9 HPLC B4 Z7dA &%

Al A retention timed &4 3] Fels gt

3 AF BAE BFEFAMY A

L- @ -phosphatidylcholine(Sigma, U.S.A), L- @ -phosphatidylethanolamine(Sigma,
US.A), L- @ -phosphatidylinositol(Sigma, US.A)S T2 YT F va9 WAy
& ZAE Y BETA FAAs .
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A34d 4 3

1. Phytic acide] 34 zAb

Table 1. tl §F F°] phytic acid & &,

37 . phytic acid

Zg.;q)q source
ID No. (mg/ g soybean seed)
104303 -8 12.7 A5 44 dE59
104206 N5 12.7 Hqe A5 3
103343 HA 12.2 R A4
103415 A3 12.2 ¥4 F 3
104541 v 12.2 & 38 3
102968 AA 12.2 A7 g ed
104691 -2 12.0 g4 8% 3
101323 B 11.8 A g
104826 N 116 S AR A
141560 A 11.4 (331-11)2% F3
103162 A4 11.4 EFET ERAL
141557 -8 11.4 320-28 #x]¢
104412 A4 11.2 FHa FAAL
101305 HA 11.2 A5 93 %59
104703 2 11.0 5T TFAAA
104655 1 gt 11.0 et d7HA &
103926 - g 11.0 dAT FEAEL
104444 44 10.8 Fga FRAL
104554 43 10.8 R B
104851 a4 10.8 i R B
104327 FEM 10.8 T AL
104697 A 10.6 =237 TAAA
104704 = 10.4 -5 34
141548 g 10.4 320-14 %24
104528 AA 10.2 BT EHA L
103529 -2 10.2 v o 3
141555 vt 10.2 320-24 =AY
104688 AA 9.8 g 3 A
104631 B 9.5 AE 28 34
104627 yg 89 AT 5E
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FR% phytic acid

ID No. T4 (mg/g soybean) sorre
104028 =% 135 HE A B9
103992 g 12.9 A& a3
141547 o 12.7

103252 g 12.0 N

103850 > 11.8 AA T $AA L
101424 FEA 11.8 o ahat e Al
104009 S 118 g FAE
103794 i 116 AT FAAA A
104081 v 116 g FEAE
104881 v 116 T FrEAx
102601 w3 114 Bebat FobA A
101280 oy 114 HAT BAAL
103686 Lo 112 o FAAL
101307 ey 112 A5 @
102750 Fad 110 AT FEAE
101272 FaN 108 P g &
102723 v 108 BET FEAE
100827 xa 106 oy EAEL
103846 e 104 AR FTAL
103383 v 102 ¥y FEAEL

Table 1& WHHZF F o phytic acid] &%
soybean seed ©]®, phytic acid &#°¢] £ Ao 2% A IDNo. 104303, 104205,
103343, 1034152 4] 12 mg/g soybean seedo]d o]ldt}. @i phytic acid o]

& ALEE %A ID No. 104627, 104631, 104688& 4], phytic acid®] ##H
8.9-9.8mg/g soybean seed 'H ¢ %t}

mlo
N
>
_?L

st Ao g ol e 11.img/s
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Table 3. =% thet phytic acid &3,

2% . 2 phytic acid
ID No. (mg/g soybean)
161417 P154609 Y- 2 14,7
156101 ANEAT FEA 14.3
161418 PI54610-1 v 14.1
142919 Kopik 4 M- wt 13.1
142802 Suzu Swaka =5 12.9
156268 TH 3 e 12.9
161415 PI54608-2 S 127
157355 N 12,7
120630 Ryuhyo FEA 12.4
156239 F- 71l e}l 2 g 12.4
161405 PI 54bP2 Al 12.2
156289 227 S 12.2
155965 FH 6938 5o 12.0
143187 AR =g 11.8
157862 2B F 7 11.8
143192 v Bl S g 114
135741 Y495 g 11.2
142930 Pulanska-wczesona _slr_% ’H} 11.0
156240 i b = 10.0

Table 25 T2 UEROR 2ol& AHFE Fo thd phytic aciddt#FS FAFE 29
t}. phytic acid ¥ide] & RA2=ZE ¥x14 ID No. 104028, 103992, 141547, 103252
2 7247k 135, 129, 12.7, 120mg/g soybean seed® YEMNSITE Phytic acid § 8o
€ RA22E FX4 ID No. 103383, 103846, 102723, 100827, 101272, 1027502
10.2-11.0mg/g soybean seed HHATE welA phytic acid 38Fe] & 104028%
28 1033833} Wlalste] B uf) of 32.7%AHx B Aog ey
Table 32 9% T2 phytic acid &F3& A8 A6 phytic acid 3% HHe
12.4(mg/g soybean) ©}At} phytic acid &Fo] & Ao &&= PIH4609, AE AT
PI54610-12 Zfztel 332 147, 143, 141mg/g soybean seed® el L, &Heko

v A0 2= Pulanska-wezesona, 8202 11.0, 100mg/g soybean seedo] A},

=] 1=
744_"
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X Z owul

Table 4. A& FF

2.3 A8 2] phytic acid &%

5 9 AT | 94 phytic acid source
(mg/g soybean seed)

533 i 10.4 79 ZA
FerE i 10.6 9 A
1853 i 13.3 T8 FA
511893 -7 11.8 T4 A
T 241813 N 12.4 T4 A4
g E N 11.8 T 2
ik v 11.6 T4 A
T9192% vt 12.2 T4 AN
B 3% v 11.8 T4 JA
53 v 12.0 T FA
+188% v 11.6 T8 FA
3 EF - 12.2 T4 ZA
F4191% w & 11.6 T4 3A
0T w2 11.0 4 FA
733 v 9.5 T FA
F187% N 10.2 T A
FA190% g 11.6 T4 FA
NEF2E i 11.6 T8 A
g E N8 12.2 T4 AN
ABG25 i 11.4 Y FA
9 YR7 % - 10.6 By A
Hok76%. = 10.0 ot ZA]
2] 9183 3. s 10.8 A A
AAZIE A4 11.0 9 A
e = 11.9 B A
A v 10.2 A AA
25F S 13.1 Ay A4
BFET e 118 B A
AWMU EF 5% 10.8 A A
e w 12.7 9 &Al
v & o 11.9 g A
i g 10.6 Fe A
A4E&F A4 10.4 A A4
18l E i 13.1 g FA

i

3] PI54609% Table 1-3914 ZAE &% F phytic acid 3ol 714 B
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Table 5, HHF, 2HF, EUF, FHAFF % +FAT T dinja

phytic acid &% <]
AP 11.1 115 12.4 115

(mg/g soybean)
phytic acid §H#Fo] &
5%% Wit 12.3 12.8 144 13.1

(mg/g soybean)
phytic acid $#Fo] &
FEZ HI 9.4 10.6 105 9.8
(mg/g soybean)

Table 42 Ael¥E T 2 $FA% ol d@ phytic acid FFE 2AHE Ay,
phytic acid &Fo] ¥& A& Y 81F, ¢4 1853, TLFo|Ux Ztge] e
13.1, 133, 13.1mg/g soybean seed® 2zt UYEWg I, Wk 765, FFe FHeko)
10.0, 95mg/g soybean®. & W7 e

Table 5= &A% TAZAEL e Y7 vlwd A2 phytic acid k] A A
HES KBW, 11.1-124mg/g  soybean seed WYPIL, L& 5EFF HF&
12.3-14.4mg/g soybean seed ¥ 1, @& 5FFo] H

seedd 1 & Hio

g 94-106mg/g soybean
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2. Lecithin ghsFxA}

08-

ar-

06 -

_05_

Absorbanc

Wavel ength(nm)

Fig. 1. Lecithin, phosphatidylcholine®} 37}t z} 934 FB % FAL

Fig. 12 lecithin ¥} phosphatidylcholine &3l T3 717 & Alaz o WAz &
A FHE7 vehde 338 A Totani $99) ZAL) A= 735nmol A 3
U F4& e oY, Fig. 1945 720nmol A 3719 24 FEE8 0] HUe o
& YE = 720nmolA FHRE ZA A HFig. 2).
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045t 720nm
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Fig. 2. Lecithin® phosphatidylcholine®] st W 3lo) W& E4rxjo] A}
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007 ¢

Q®B '

g8 8 &

Absorbance at 720nm

£

Q0! ¢

0 L 1 1 1 |
0 5 10 15 D P2S)

Concentration({ug)

Fig. 3. The standard curve of lecithin.
Fig. 39} Fig. 4% lecithin® phosphatidylcholine®] E&3X o2 2} ¥FEA9 2L

7kl F3xe WsE FAS AR FFEAY ¥ Frgd w FBE7)
Hl gl gt F718le Ao el
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Fig. 4. The standard curve of phosphatidylcholine.
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Table 6. 22374 lecithin F% ¥ A%

EFE 4 A5d A lecithin(%)
oug 58 5.4
NET =5 4.8
A LF =it 46
=4 -2 46
B 34 =7 44
L5 A 4.3
T-U18 % g 4,3
HagF A 4.3
ST X8 4.3
&3 AA 4.3
AaE 5 g 43
Has 5y 4.3
GeF = 4.2
F34F g 4.1
4 oy 3.9
el & =g 38
1] kB8 % 4A 3.8
gAF =g 38
2 URTE =g 36
TA12% AA 34
AWMUEF g 3.3
HTueEd =7 3.3
g8l & g 3.3
A F73% N o 3.2
S5-2 g 3.2
FAF s 3.1
HAFLS. AR 3.0
FU181% - ¥ 2.0

ulebA Fig. 3% Fig. 49] EE&J4& o]

oo

3to] AME F AR AXATHFE

_ bXcX25
FAAAF (%) : = 100
axd
a = acetic acidol] =9 A8 9% ¢ = A 87]&3 T3 acetic acid¥
b = BEFANA AALE Q1] FH 4= ANBIEH
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Table 7. A lecithin F¥% & 2 A&,

FF 92 AEY &3 A lecithin(%)
33F L 2.9
UF76% Ly 2.9
1 Y86E O 2.9
TA184% i 2.7
Nk14% i 2.7
NG5 b 2.5
T9191% = 2.4
7 L 2.3
FE2F *g 2.3
TF19%% 2 A 2.2
drF b 2.1
U196 FE 18
AHEF A4 1.5
T2188% L 1.2
Rl w3 1.0
F9190% = 1.0
THU189% g 0.7

o2 At FAFE R FFATITE ZAIAT 2AME FEFE Fl lecithin #
ol 3% o4 e F%& Table 691 VR

G Fo] 54%8 thE FFo] usle 958 %L lecithing FHL YE AR
et {84 Hqen, o gre] AEF, NLF, FHTol T2 4.8%, 4.6%, 46%%

Bl xS S Bt HA HBEFEFT FAAM 14FFGI%)0) 4%7F P aTH
lecithinFF o2 UEyom, ol 4FF F 13FFo] =73 Toln &3 1559

ARAA FFoZ Yepith A 14E 0] 3%-4% Y EFoz yehto F

ofi
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Table 8. 31¥f4 phosphatidylcholine #% 2 A%.

5 4 A5 % 9] 4] phosphatidylcholine(%)
o I 7 1.8
AET = 15
A dE L 1.5
a9 F =g 1.5
B Z 3 L5 1.4
=3} F i 1.4
TU185% N 14
RgF =7 1.4
S gt 1.4
&3 14 1.4
AdE v 14
5335 5 1.4
T F s 1.3
RN =g 1.3
R/ ' = 1.3
&l & =& 1.2
2 4883 A 1.2
SAT = 1.2
3 AR7 & i 1.1
TH182%. HA 1.1
ANUEF y g 1.1
o8l E L5 1.0
BEUYEF A 1.0
W ek73% 55 1.0
S5-2 v 1.0

T, FF Tl 39%, 3.8%FE lecithing Tt AN o)E F FI Ao YN
9 WUY8RE, £ 182%F, HAT 1E7F 38%, 34%, 3.0%E YEGon, U}EF
AUUET, BFIEZANE 27 33%, 33%E lecithing et AT

Table 7915 lecithin®#Fo] 3%w|wto] F5& A e, 449 1893, 4 190%
7t 0.7%, 1.0%2 3 v kg 7pA FEFoR WA £ FEA F
T3 4 19635F 23%, 1.8%2 Z+7 yepga Ao FoAQl 49 19587 2.2%
2 e
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=5 4 A% Z a4 phosphatidylcholine(%)
ABFLE a3 1.0
BT o 1.0
FET i 0.9
YF76% =5 0.9
1 SB6E Mg 0.9
& F R 0.9
TY14E e 0.9
$TT Y 0.9
TY181% 8 0.9
U F14E M B 0.9
AEI2s = 0.8
THEI91% g 0.8
FEF T& 0.7
FU1HE 2 A 0.7
TFH19%6% FE 0.6
HAAET A% 0.5
TUI8BE iy 7 0.4
TH190% o)y 0.3
g S 0.3
TH189% oR 0.2

9] phosphatidylcholine3 #o] 1%0}/4¢] F&-& Table 8o A& dA . lecithin &
o] & URES FFEL phosphatidylcholine? 3#E HE& Aoz Yegony
e
[]

Fydo] ne G F AEF, AT o] 1.8%, 15%, 15%2 24zt %A vebsch
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Table 10. Lecithinol &% phosphatidylcholine & &) ul,

2 92 A%Y Z9] PC/LC(%)
FrEF 7 429
eI N 39.1
591915 e 33.3
o o 33.3
41845 v 33.3
AWMYEF 5% 33.3
HAZ1E A4 33.3
Wek143 g 33.3
i 3 33.3
AP ET A4 33.3
218335 g 33.3
+9196% EE 33.3
K43 wu 32.6
9 F i 32.6
A A 32.6
43 AA 32,6
23F w8 32.6
Ha3F i 32.6
A o i 32.6
1853 s 32.6
AT 58 32.6
+9182% <k 32.4
S4ekE i 32.3
+919%3 Lk 32.0
ARG F w5 32.0
B 4% ) 31.8
a7 E = 31.7
o7 i 316
el F s 31.6
7] 988 % AA 31.6
S5-2 N ) 31.3
AEF L8 31.3
9] 973 3. - g 31.3

- PC : phosphatidylcholine, LC : leicthin.

Table 10. % A%
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Table 10. #A} <.

& R A% F 34 PC/LC(%)
BET g 310
v k865 Y- g 31.0
=R et 31.0
] 001:76:@_ h:‘:"o" 31.0
U g87E 7 3L.0
e T 30.4
BEUEE e g 30.3
T et 30.3
T3 w3 30.0
TUI81 5 =i 30.0
41905 e 300
TU189% b 286

- PC ' phosphatidylcholine, LC : leicthin.

Table 9914+ 200] & &% ¢ phosphatidylcholine 1%7] %l AL Bgrh £49 189
37t 0.2%, T+ o] 0.3%, T 1907} 0.3% = YHElytr),
Table 106 4% lecithindt @ o] 20 phosphatidylcholine® &< W &2 Uehd Ao
2 ZAA o2& phosphatidylcholine 38o} 31~32%4A %59 H &S AAst Y A
o2 eyt BrF e lecithin®d Fe Z2AIE FF F SUHAEY 21%F A8t o
phosphatidylcholined 0.9%z2ti.  2l¢] phosphatidylcholine/lecithin(%6)7} 42.9% %
lecithin -] phosphatidylcholine¥l &¢] ¥/ YEFG T, 49 189% & lecithin® 0.7%
et AEgHAH EFO 28w A phosphatidylcholine®  0.2%E  ##31¢],
phosphatidylcholine/lecithin(%) 7} 28.6%2] phosphatidylcholineS zEil LAt}
lecithin$l %3} phosphatidylcholine® % 71218 =5 mgdld, AA oz dmIe
&2 E3ich
BFZ L lecithin 2.9%, phosphatidylcholine 0.9% 2 31%2] phospatidylcholine®] Hl &
2 FHEEY lecithin®] &3 JElwth 53L& 3N FHFFoz dut
F7HAA AR 7S T FHoE B2 AME dta glo] A5y g5 41 Y
g Foe ma Fed dart gle Aol ol lecithin 2129} FA) 499 A=
A-g-8k o

lecithin®] 5.49, phosphatidylcholine 1.8%% Y]

35



., HPLCol 2§ A

120000 %l

100000

0.20000

050000 PE
"
~
4
040000
rc
420000
&
| o
g
«[
1
0.00000{_— Wu
00000 10,0000 200000 30 A000 400000 500000  (meim)

Fig 5. Chromatogram of standard materials. (PE, PI and PC were purchase from

Sigma,USA.).(PE-Phosphatidylethanolamin, PI-Phosphatidylinositol, PC-Phosphatidylcholine)

Fig. 5 E&E3 & HPLC 4% Zogd 71 2x0] & #elso] Yoy AL By
i drk, FUs wye s HAIS Fig. 63 Fig. 7 AT 29YEF 9 HPLC
chromatogram™"®® @MW e = pR 7} 19-20 B Abe|, PIZ} 25-26% Ao}, PCr}
31-33% Atolol Z+zhe] w & DEHA F FIHJed, 2dFHE JF FY93HY9
X zkzbel AlzbAl sl=mvr 2 BYE L, AFEEA el Med AL R YER

36



020000
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e

-0,10000

00000 100600 200000 300000 40:0000 500000 min)

Fig. 6. The HPLC chromatogram of crude oil extracted from Saeal soybeans
PE, PI and PC were eluted at 20.5min, 26.4min and 33min, respectively.

(PE-Phosphatidylethanolamin, PI-Phosphatidylinositol, PC-Phosphatidylcholine)
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Fig. 7. The HPLC chromatogram of crude oil extracted from Sobaeknamul
soybeans. PE, PI and PC were eluted at 19.7, 24.5 and 31.5min, respectively

(PE-Phosphatidylethanolamin, PI-Phosphatidylinositol, PC-Phosphatidylcholine)
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Table 11. Compositions of several soybean’s lecithin.

2 Oil &% | pE PI PC  |PE+PI+PC|PE : PI : PC
(%) (mg/g crude oil) (%)
2, 154 11.2 7.1 6.6 249 |45:29:26
3l 19.6 25.2 18.2 155 589 |43:31:26
27 19.4 20.7 10.0 10.7 414 |50 :24: 2
)& 18.4 144 6.4 7.8 286 |51:21:28
3% 18.8 185 15.7 16.3 505 |37:31:32
A 186 24.2 16.0 195 59.7 |40 :27:33
SWLUE 186 16.1 10.2 96 359 |45:28:27
&3 18.4 16.0 15.1 13.1 442 [36:34:30
KA 16.8 116 9.7 8.3 296 |39 :33:928
ey 18.2 175 12,0 119 414 |43 :29: 28

PE ! Phosphatidylethanolamin, PI : Phosphatidylinositol, PC : Phosphatidylcholine.

F F%F9Y crude oil& hexanel.Z &34 Fig 63 Fig 79 £d3 WYo v RF
7180 g AA1A FS AU TH Table 11).

9 crude oil gram ¥ PE+PI+PC &8 BW 249-50.7mg o8 F EF I Aol7}
Aow daF, BR3F, ML, 28F0 2 #{FE HYow, ofF 44 FFo|
phosphatidylcholine 3% % =3k}
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M 3 & Lecithin & |

Al1Ad A A

i

Lecithin o]@& FAA F7| &2 &3 ZUFHE AAHS o 7tepake £49
FHozg, AgAdAE 2dFH AAA 23T A (degumming) Vol Al Ao A
A& w93y, dFL 1-3% ot} FolM A== 1A AL phosphatidylcholine,
phosphatidylethanolamine, phosphatidylinositol, phosphatidic acid %°¢] F4E o
d A Ary F lecithin® 73wl me} A A4 lecithine 2 FEE I
b2y AANEe, A, e o)F (W) DM lecithin®. 2 Yy AggdEa 9l
r}.

Lecithin T3l 7] 2 49718 2ba Qo] AREAG S YA Hewl 73
Al, FHAA, FAE o] &HH HEE WA SHAM AHPYE 2Hoh w2 A3
Az 2oz Akl 9% vitamin A% EAS HAEHA AFE F FFY I}
224 g 201 J4E 1409 HaelXE & £

AAWA Y AAE] qEL AEY T8 HJRLoZA EF FYNE #AQE

o M, AZA=xF, A, d, 3§ 24 n¥ER BxHo AT FoF
A%g vk A lecithin®] G2 dFA9 FF, AL vegvo FF wAE
o W& F iAol #Asa, FUAEHE HESe #ojdte] IF FH2HES A
N md G d, A YE f-A, 7159 GaE, &g dde &3
b AS W ootvel FH2EES AsAlitte Bk vk Leicithin® F4EF

olf
ol
k!

phosphatidylcholine A& thAte} AEF4& 31208, A7 7] Btol JIF& F
phosphatidylinositol® S22 #2489 TH3 MEZA, AEEL, 75 UAl)] 3t
Aoz d# A AL glvk. 3 phosphatidylcholined] 74 @712 choline2 4172
E349 acetylcholine?] AFEAE 7NAFAFE disign g

718 v 2| %%’-30’3”"1] wel A" FAAEC BY FEHAH 74 fuld i
R £33 ZUFHF AN G A, E F718vEY 270 ge

&}

rle

e

=
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AARY 457 gEdn 2ndydd’. f7189 ool & citric acid,
phosphoric acid, oxalic acid, acetic anhydride, moleic anhydride &% o] A}-&3}

o Fu W& BN &5 dARE Qo g9 a2 o9 FARAF 24

[}

S WHAFIE R oo Ao oF BEFQ JlfaRaE iz Wy 5 ¥

o

—

o]Fojx MEZE& 7150l #3d AL AR s e FHorh ol ey B
AFNME FU FEFE AMEE lecithing® AASHA AatH ) A2FTHFA
Ao S Ade s s #AEY B9 A5 Hul 4EE s an
S5, &, 2T dA"EY BeE A% 44 24 A Mgy R
3t 249 ARELd Ut x=AEET
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A2 A Qg D

B

L W57 A

7t Z2U TR 8

FTEAL F9E AN F oty FEE Hrste] FREF 10-11%71F FHEE
583 roller® §2e Almo; vk FAEE o) 7HA BufE AbgEte] WREAIA
G2 2AWE FEIUAM, AF Fo)R AL F Lut evaporator® ARS8l
st 2YFHE 4L F, 2o FhHE AAEAS eI 2 WHoR FAE
At

2. A A9 AA

7t Al AR
FHFEE v3stE chloroforme® 3228 0 &M1& sty 4 2UFHE
AlRE &),

G RS 59
3-9%9 & 55T BCAA dFfo Hrbste] 3083+ 1009 200rpm22 W Rka}
A4 EFAAT.

o A A ¥
Azt B3 AFE AADL B A8 5009 3000pm ZANH AH R
Az,

g Az
AX A EFHYE FES AF AzRv|gA o8t ARXANHoM ARLEE
55, 75, 95 C & 34},



U}- HPLCE O] f{. 17(];;7\:_1_0/] _Itjj)\—_‘ 36,37,38,39,40,41)

& ¥ wwPer UASATS HPLC: Waters AFo2 600 pump, 717 auto
sampler, 2487 absorbance detector, autochrom module® TAE A, kromasil
column( 46mm x 25cm )2 AM&3l4, &0} hexane : isopropanol ( 3:2, v/v )&
solvent AE, hexane : isoproanol : water ( 56,7 : 37.8 : 5.5, v/v/v )& solvent BE
slo] 55872+ solvent A9 BE lil2 EdF 3 6% 3 solvent BE 100%&
Z7MN 7 F R FAE P, 22558 EQ solvent A BE 1: 18 WA

L- ¢ -phosphatidylethanolamine(Sigma, U.S.A), L- & -phosphatidylinositol(Sigma,
U.S.A), L- « -phosphatidylcholine(Sigma, U.S.A)& &2 HPLC ¥4 ZAdA £&F
Al Z] e

A AT ENE ERIHY Y
L- @ -phosphatidylcholine(Sigma,lUU.S.A), L~ & -phosphatidylethanolamine

(Sigma,U.S.A), L- @ -phosphatidylinositol(Sigma,US.A)& FEHZ F9d3 & 73
o] WA S AR EEIAM At

Al3Ad A
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D & F5F0] wh& 2uFf Az

Fig. 82 #9539 FTHE AAT & g9 FEL Hrlsle] 48 Fo] 10-11%7}
F FHd AL rollerZ A & A EHEL2AM methanold] HAsle] A&
"1:‘%% HPLCoﬂ 943]]36,37,38,39,40,41) —Z:/\]_.é.l_ 7}._10]]:}_'

PEE 19%, PI& 25&, PCE 32%8dd HEH A
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Fig. 8. HPLC chromatograms of crude oil, which were extracted from Hwanggum
soybeans with methanol. PE, PI and PC were eluted at 195 min, 25.2 min
and 32.5 min, respectively.

{PE-Phosphatidylethanolamin, PI-Phosphatidylinositol, PC-Phosphatidylcholine)
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Table 12, o1& 7}A] &vl& AbE-sle] SaTolr Qoid AAA Y §4.

solvent yield(%) PE M PC total
(mg/g crude oil)
benzene 155 183 22.8 . 41.1
ethyl acetate 11.4 7.2 11.9 . 19.1
petroleum ether 13.2 . 94 . 9.4
ethanol 1.7 8.7 16.7 8.4 33.8
H0

chloroform 20.7 31.8 204 61.0 113.2
2-propanol 3.4 167 9.0 15.6 40.3
hexane 14.8 12.6 16.4 19 30.9
methanol 2.6 39.5 5.3 ol.2 96.0

Table 128 F%E 48% A9 HY chloroform&Z F&38+= Zo] 207%0] oA
71 &40 Aoz JEhgow 10%°]4 FEHE AL benzene, ethyl acetate,
petroleum ether, chloroform, hexane %©]%l 2%, ethanol, 2-propanol, methanolel =
1.7%, 3.4%, 2.6%%te] &5 Ao Yelga, HOde FE5e Ao 719 gl
o FEES BN Ao A, A Al7FA QA2 F PEE methanolo) A P&
benzene FF°| 71 B%ew PCE chloroformo A & F&HAT FE5HE AA
lecithin®] %< chloroform™ methanolol A 113.29} 96.0mg/g crude oil® e}t T)
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Table 13. 42 7}A] &vil& Eslo] FFFoIA Aol A=A Y,

solvent composition (%) total | I()Eg ye CL o 013 | PC
chloroform 100 113.2 31.8 20.4 61.0
chloroform © hexane 75 . 25 82.9 31.3 23.1 28.5
20 .75 40.2 14.9 175 7.8

chloroform : methanol ©: 2ol 1374 36.5 20.3 80.6
25 175 2844 31.2 21.2 182.0

chloroform : 2-propanol 75 250 166.0 46.5 17.3 102.2
25 . 75 1615 41.6 14.3 95.6

chloroform : ethanol 75 0 251 1983 54.7 175 126.1
25 . 75 1160 29.4 21.5 65.1

, 7 25 95.5 29.3 19.7 46.5

chloroform ' ethyl acetate %5 75 176 146 136 14.4
chloroform © pet. ether 75 .25 1100 34.0 16.9 59.1
' 25 . 75 57.3 20.8 14.3 22.2

Table 139 PelA &vid FEAX 7 & ol &7 dAE $&& HI
chloroform3 2] 7}x] f718 )& EF st 429 YAl FE& 2AE Aol
chloroform Ab&ol A& 113.2mg/g crude oil2 & Y}$t2.™ methanold 75%& &3 8
AL F o7 @ #Aldo] =250 tH284.4me/g crude oil). Hexaned} &% A9
7Y AL & HY o (40.2mg/g crude oil), PET ethyl acetate® 7% % &g
W 14.6mg/g crude oil2Z 7}F AHJI, ¥A] methanol 5% = HAUS W 81.2mg/g
crude oil2 7} Weo] F&Hul. Hexaned 25%% E3§td 729$ PI7l 23.1mg/s
crude oil2 7} @tow etheyl acetateE 75% & EFaAN FZF 79 136meg/e
crude oilZ 7} 21t} PCE methanol 75% &%) 713 %3 hexane 75% &§
N 7 Ae FEHE& ®WYrh ol chloroform® A3 methanold] FA4& ztz)
413 5102 w3 ¥ Ho| £330 hexaned FAo] 0.1& nj$ Fomz oz
FA4atold o Aoy FSH

Methanol 75% &3¢ crude oil +&2& 10%v| e g vto} Aol HolA A oil X
o G 3 8 S vl S9N a8 A7 S ALE AR
= Ak,
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Table 14. F¢ WA eE deldto] FFTAA AR g de] £4.

g4 ol peop—oal [ PE_L P pC
(mg/g crude oil)

-} 2 3.2 37.1 17.7 3.3 16.1

BR2u(3-5327) 18.1 78.0 41.9 3.8 32.3

23 12 19.1 113.2 31.8 20.4 61.0

Table 14 &7l chloroform® AM83te] 339 S AL E 24 3o 205
FE 92 F AR 2 ARE BN AR gAwe Axvd Exsa ¢
o

22 s gol UHS BE ¥o) ugth H4YEL 25T oY £&e B

7 AR zA 2}
AAZA 2AIE £ FIA hexaned & 2UTHE AEUE)AA 2 Fitol

chllFisg

D QX489 3Ok
3-9%9] F#% ZUFHol Wrste] gumE WA, £Re A o £B WY, 5

A 2E, iR & AT

&

3, 6,9 %9 FE&E& ZUFHo Hrstel 75CAA 100rpme.2 308 7F k)4
500rpmo.2 1083 AMF st WFH& AAS & BCAM AxE ANBEE A
&9 tH(Table 15).

100g ZdFrolA doIF lecithin® 6.3-72g olslew, PE + PI + PCY #£%&

)
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Table 15. % A7tgko] W& lecithing 4],

lecithin PE+PI+PC PE PI PC
(g/100g crude oil)

(mg/g lecithin)

3 6.3 1754 99.2 15.3 60.9
6 7.0 186.6 105.7 179 63.0
9 7.2 188.5 107.0 17.0 64.5

Table 16. =8 FH7FA F E27(75C 55C)o A dolzl 7t AIRle] #4,

Hrd o | lecithin |PE+PHPC| PE | PI | PC |PE: PI: PC (m;img
(%6) (/100 crude o) (mg/g lecithin) crude oil)
3 6.4 1754 | 992 | 153 | 609 | 57 :9:34 | 390
6 |75C 7.0 1866 |1057 179 | 630 | 57:9:34 | 441
9 72 1885 [1070| 170 | 645 | 57:9:34 | 464
3 9.1 1026 | 608 | 89 329 |59:9:32 | 299
6 |55C 8.6 1336 | 731 | 160 | 445 |55 : 12 : 33| 383
9 8.9 1156 | 618 | 118 | 420 [54:10:36| 374

1754~ 1885mg/g  lecithin o). 3% 8 Azl w8 6, 9% o)A
PE+PI+PC & %3} PC9 &uko] &gkt

b #4827 LRz

Table 16 3%, 6%, 9% <=2 7lsta 65T ¢ 75T F &% ZdoA 100rpmo.&

302 kAl 3 500rpmel Al 2087 A EEEY dFFE AAANAG. A
7] SEE 55CRE 39 W lecithin $tgFol & A7l wa} 100g crude oil%

86-9.1go2 75C AR td E%ou, PE+PI+PC $#2 75C Ao nvlsf A
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Table 17. 75Tl A 8 #H7F Al adt& 5o wa 2} o1x3 o,

A5 wurzA ithi N

é;r) ( L - (/li)eocffhldn ) PE+PI+PC| PE PI PC |pp . PL: PC
(% rom X 30min)| (e/100g crude of (mg/g lecithin)
3 6.4 1754 992 | 153 | 609 (57: 9: 34
6 100 7.0 1866 | 1067 | 179 | 630 |57: 9:34
9 7.2 1885 | 1070 | 170 | 645 |57: 9: 34
3 6.4 201.1 1168 | 189 | 655 (58 : 9: 33
6 200 7.1 166.3 93.7 | 170 | 557 156 : 10 : 34
a9 7.4 167.9 039 | 174 | 566 (56 :10: 34

8 Wtal PCo| &= wiA vehd Z3Z Kol 75T x7lo] £& ZAow UdsH
L

Fol FEE H7H8te] 100rpm¥ 200rpm .8 30837 75 CAA E¢E £ D4
FEste] FHE AAS T BCAAN A2AA AAAE 24 A} TS E 7
E 2ol7t fldth(Table 17).

Table 182 ZoF ol FEH/}FE Eefste] 55TANA 1003 200rpm o2 A kA2

T A4 E fFHg AA, BCAA gum dzsd AANAE 2ALE ZAH2A6

100rpm Z7 oA thd Ehou AxA o2 PE+PIWPC %37 PCo  #%-e 200rpm

Aol ¥, 3% FE 47t 55T 2HEEE 200pmeE 308 Ay
2

Aol 7t F& mAew et

fe
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Table 18. 55Tl A =& H7F A aRt&E T W& zZ; 9x4d 9,

> )-%t — “_1_{1 . .

Ay awzz lecithin | PE+PI+PC| PE . PI PC PE : PT : PC
(96) |(rpm x 30min)| (g/100g crude oil) (mg/g lecithin)
3 9.1 102.6 60.8 8.9 329 5 9:32
6 100 8.6 133.6 73.1 16.0 445 95 112 33
9 89 1156 61.8 118 42.0 54 110 : 36
3 8.7 230.7 123.6 27.9 79.2 54 1 12 1 34
6 200 8.1 140.6 77.6 149 48.1 55 11 34
9 7.2 158.3 36.3 174 54.6 55 1 11 34

FRE 2YER Whse] £5E 44 gung YA Jgong ANE
Dote] gumst FRE FosA HEw, QARAE olAAX AHEHAE 500rpm.e.
2 08 st A3 AR LS 8 3000pmOE 208 Ax ] Hwalglv,

Table 19% oM doizx =12 3-9 tlFf-oll H7bste] 200rpm L.
2 308 55TAAA 4L F, AR, dF/& AAstE BTAA dxd Alg
ol #A4o)r.

Lecithin®] 42 YA EYE 300pml.E & A 6.7-68z 22 500rpmo.2 &
(7.2-87g)B 0t ZFoJEQor, PE + PI + PC 9 %& 2153-232.3 mg/g lecithin® &
AAEZE =4tk PCol 42 74.0-788 mg/g lecithin® 2 3000rpm ¢ A EY &
AA B& Fol Ao, FE el Frtatd ot Fhskn.

&8, 500rpmol A GRS A FeE 3% FEel Hzkd Aol 2307 mg/g
lecithino] EolANen, &3] PCY ZA$-E 79.2 mg/g lecithin® 2 6%} 9% 44-°]
A7tE AR Fo

X

P o] =
o F#&& =
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Table 19. ZHFFrol 55TM w2& H7e & tFiE AAS7 4 AYEe
F1& daslo] dojzl #Aajde] A,

g o |BHEAZA] lecithin | PEPLPC | pE | Pl | rC
(rpm x 20 min) | (g/100g crude oil) (mg/g lecithin)
3 8.7 230.7 123.6 279 79.2
6 500 8.1 140.6 716 14.9 48.1
9 7.2 168.3 86.3 17.4 54.6
3 6.7 215.3 120.2 21.1 74.0
6 3000 6.8 226.4 128.1 21.6 76.7
9 6.7 232.3 1316 21.9 78.8

FE 7L Al BBCE 2EE EolA, YFFS gumiBFA ¥ o A& £2(500rpm
©.2 204, 3000rpmo 2 208)S ©EA oM ZUFRE AAT F, BTN DX
dto ol Alge] £AA A7 Table 200]th.

Lecithin®] %¢& AAEYE 3000rpmeZ & A$ 5.0-67g & 500rpmoE & uj
(64-74g)R o}t FoiE9le PE + PI + PC 9 42 3,000rpmoll A 44 F2 3k R
235.0-300.0 mg/g lecithine] EololM AAE Ekvh. PCY 4= 776-1007
mg/g lecithin® & 3000rpm ¢ YN EE HEoA B2 o] dojHa, 6%t 9%

¥ H7rE A0t 53 Wk

o] A& 2 Table 1994 AR PC %9 792mg/g lecithin(3%2] o] 7},
500rpmell A A Eeh)rc gL Aoz HAFA BTE FASNHUAM 200rpmoE 30+
3 merat s YFFAA A E 3,000rpm . E 2088k E Ao L& ARE KLYtk
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Table 20. Aol WBTAN £ AR F, dFRKE AASY A% G489

2
27¢ gelste] dojql HAH B4,

24 20%) A4 -E—ﬂféj’d lecithin | PE+PI+PC| PE | Pl | pC
(rpm x 20 min) | (g/100g crude oil) (mg/g lecithin)
3 6.4 201.2 116.8 189 65.5
6 500 7.1 166.4 93.77 17.0 55.7
9 7.4 167.9 93.9 17.4 56.6
3 5.0 235.0 131.7 25.7 776
6 3000 5.6 300.0 165.2 34.0 100.7
9 6.7 275.2 154.3 28.2 92.6

]

ZUFHr TS Hosed, BTAA 200pme.2 3087 ke on, YA R
+ 3,000rpme & 10#3 AA At gume AFRA 2EE 55T, 75T, 95T A
A A8l A tHTable 21).

AZA XEFT BT, 75C, 9B5CAM lecithin ¥& 58-7.7g, 5.0-6.7g, 51-66g2. &
W s,

a8y PE + PIL + PC9 92 351.1-498.7, 235.0-300.0, 226.5-325.8 mg/g lecithin®. 2
85C7) Az 2%l A 97t 75T, 5 CAM R} W),

PCO 4= 55C7 =z 2= A5 1€ 6, 9%Hd7Ie¥ 121339 1130 mg/g
lecithin®.2 75T, 95TCAM R} Byrh dAZ A 57 75T A& 776 - 1007
mg/g lecithin® £%29, 95C 49+ 489-75.2 mg/g lecithin® & ©$ 7HA3sl ).
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Table 21. 7132 Zxio] & 24 A2

225 9%) ﬁégF lecithin PE+PI+PC PE Pl PC
() (2/100g crude oil) (mg/g lecithin)
3 7.7 351.1 225.8 41.9 83.4
6 85T 59 4987 3136 63.8 121.3
9 5.8 461.0 288.3 59.7 113.0
3 5.0 235.0 131.7 25.7 77.6
6 75T 5.6 300.0 165.2 34.0 100.7
9 6.7 275.2 154.3 28.2 92.6
3 6.6 2265 1486 29.0 489
95T 54 325.8 2077 42.9 75.2
9 5.1 322.9 2089 41.0 73.0

U a3 M FEY 2dFRERY A" A=

D A2 3

b w8 HIH

BFE ZUFFAM 2o lecihtin® 6.1g - 7.4g/100g crude oilo} 2w PES Pl
aej3d PCe F#& 3579 - 4205mg/g lecithino] $At}h. 8 A 7hako] 3% A 2o
2l lecithin®] & 10028 7}ASH 6% FEHA7IE 829%, 9% FEH7 A=
9M.7% % YEYT}. lecithin®] 4& 6% TEZ2ZAA Wo] Ygton} lecithing] 24
3 FFPE+PI+PC)2 3% H7tste Aol fud Aoz el ri(Table 22).
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Table 22. % d7lFd w& ZF AxA &
a w TEHME|  lecithin  |PE+PI+PC| PE PI PC
- (%) (2/100g crude oil) (mg/g lecithin)
3 6.1 429.5 166.0 385 225.0
crude oil from
6 74 358.1 145.0 32.1 181.0
Hawanggeum
9 6.4 407.6 164.1 36.3 207.2
W) R "I e 2n
Table 23. % #H7}A LEFZA(TECY 55T)d) W& 7+ ¢1x 4 o,
% }\% ] /L}\ . . " ) Y
3:‘ 4 » (::Clthl:‘ ) PE+PI+PC|  PE PI PC I pp . bl pC
(%) - | R eride o (mg/g lecithin)
3 6.1 429.5 166.0 385 225.0 39 :9: 52
75C
6 7.4 358.1 145.0 32.1 181.0 40 1 9 : 561
3 6.8 4116 166.5 28.3 2168 |40 : 7 :53
55T
6 6.6 373.2 147.7 28.3 197.2 40 7 1 53

Table 232 F A&HF 2NN 2E2AE @ade & Aot} lecithing ¥
6% g, =7 75CY W B Bol ygom, AA lecithin® HPLC FAlo]AE
3%de 5C =7t o] vy ez Yewth PE: PI: PCo Hl& % PCY W&
£ B5TA PCO ghfaol Bolxl Aoz eyt
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v WA m R ue

Table 24. 7T5TCelA G4 37} Al igkssieo] mg zp QA4 4

. ~ L
2‘i‘(:’;(_))%h (riﬂ‘—:: ;Ofi—n) (g/l(:((j:l(t::cjlc oil) PE " - ,PI " PE+ PL: PC
(mg/g lecithin)

3 6.1 445.3 1816 | 30.1 § 2336 |41: 7:52
6 10 73 203.8 1093 | 230 | 1615 |37: 8:55
3 6.1 429.5 1660 | 385 | 2250 |39: 9:52
6 0 74 368.1 1450 | 321 | 1810 |40: 9:51
3 4.8 4274 133.1 53.4 2409 (31 13 : 56
6 0 4.3 392.8 1267 | 510 | 2161 |32:13:55

Table 24+ <& H7Fet wwtEzge] #AAE & Aoy, +& HA7H 3%elA

100rpmoll A= 445.3 mg/g lecithin® 2 200rpm¥ 400rpmoll Al R} ¥l w3 @& ko)

HEH

o] 3%9

21
AL

# 7} o)

100rpm &}

Ay

£x71 Fd 6%
200rpm W RF HEojA Fol] Wtth Wk k7l 400rpm8l 3§ 3%9}F 6%2]

e =
T

2= B
T

A7ve

3

7}

M lecithind PE+P+PC ol 100rpm3 200rpm MAvh f2jdk o] glolA o} ¥
Aol X e A9 st

Table 25, 55ColA 8 37 A aat&se) e 2 Axd 9,
gk ithi
gaaop| TUEE lecithin PE‘PL'PC |  PE [. Pl | PC
(rpm x 30min) | (g/100g crude oil) (mg/g lecithin)
3 6.9 410.8 161.7 34.7 214.4
100
6 ) 386.0 1539 33.9 198.2
3 6.8 411.6 166.5 28.3 216.8
200
6 6.6 373.2 1477 28.3 197.2
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SEE BBTE 3L FE& ArsidA antdng vz s wWe AFelr)
a £55 1009 200rpm o2 3 HE W lecithin®] Y& ZF 69-7.5g, 6668207
A&og wistYE o lecithing] o] <ozt Wik, @y PE+PI+PCE %
100rpmell A awk3k 73 27} 386.0-410.8mg/g lecithin®Z 200rpmo & w¥Hg 79
(373.2-411.6mg/g lecithim) 2t} ¢F3F @tem, PCo %& v xshirh

(32

¢

2h) gume] ¢

Table 26. 75CollA A4 &8 2 W& 2z AAA <4

awtss | 9488 | lecitin | PEPPC| PE | PL | PC
(rpm % 30min) | (rpm % 20min) | (g/100g crude oil) (mg/g lecithin)
100 11.0 259.5 79.9 38.1 1415
500
200 8.9 343.1 1065 46.1 1905
100 73 293.8 109.3 23.0 1615
3,000
200 74 358.1 145.0 32.1 181.0

Table 262 1008 200rpm2o2 30%7F wytsly &5E& 7BCAA & 6%E 4
¥, F 230003 3,000rpm)AlA AdEEH}S dFFE AAST L gund 75T
oA Az F B4

Lecithin®] %€ 948 E 3000rpme g ¥ A9 73-74glE 500rpml.Z &
(89-11.0g) Bt} FoEJor}, 3000pmez YA A7 PE+PI+PCe 42
203.8-358.1mg/g lecithin® & %stth, PCol %2 500rpm Y4 F8 el 200rpm ALyko)
1905mg/g lecithine.& 7FF ®stou, F ia9&XE(100,200rpm)dl wthsh Ha 2
500rpme] 166.0mg/g lecithin®. & 3,000rpm< 171.3mg/g lecithin®.Z B o] 9
At
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Table 27. gum® A% &% W& 2z QA A <,

e ixzLs ithi +PL+ >

d(;;> (©) | o s e (I::; po lecithil:, SRR R S
3 66 3883 | 1713 | 264 | 1856 |46: 6:48
s | 70 4551 | 1494 | 529 | 2628 |33:11:56
3 6.1 445.3 181.6 30.1 2336 | 41: 7:52
6 ® 1.4 358.1 145.0 32.1 181.0 [ 40: 9:51
3 6.4 3644 | 1103 | 329 | 2212 [30: 9: 6l
s | 638 3916 | 1268 | 462 | 2196 |32:12:56

a) gum® AZRELE

7t Az 5o A 9 lecithin®] ¥ He@Fo] 6% A7 3%Rt F 34k PE+PI+PC
8 ¥ 6%HFA gum AZLE 65CM 2 z2oA 45.1mg/g lecithino 2 743
o gum ARLZE BT 3%H43 )% 4453mg/g lecithin® F 4t}

A2LEE SE4E d2d 2055 AUNE £, 5BTARE 12-14417 75T
Azxe 8-10M2h HBTHEE 5-7THF 280 2E7F F71E84 5 lecithing] A
| A3k webA, 75C 5o A 3%FEL HrEa 100rpme s $52 3087t &
REAI7] L 3,000rpm 22 20487 AP EEA A 75T AxLE7 M4 Foioh.

[«

TUFTAA FE2F 2AFHFASHE) A) FEF 2uFfe dA= v

Table 28941 vEbH 21L& el A Table 159 Table 22§ wl@ste] 2 8 #H7}
Al 7b% B PE+PIHPCY 4¢ vEld Aoz AFWF) 2uFHolA 9% 5
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1885mg/g lecithin®! WM &5F ZuUlFHaAaMe 3%H5Al 429.6mg/g lecithin®. &2
241mg/g lecithin® & §ol FEHIAUY., AHE9 HEPEPIPC)IE EW AFW(EF)
hexane #& #AIEINA PEZ} 31 #5F chloroform 5% #Al€dME PC/ %
%tk PIe A2 2 ¥ g2 Jebyth 38F chloroform $%0°] dA®e %41 PC
& Fedt Z3tg Ao

Table 28. =% #H7lgo W& F4F34 FFFAM 53 HA" v,

2w |maaeg| lecithin PE+PI+PC| PE | _FI | PC_ | ppoprpc
(g/100g crude oil) {mg/g lecithin)

e’ 3 6.1 4295 166.0 38.5 2250 (39 :9:52

S A 9 7.2 1885 107.0 17.0 645 |57 :9: 34

D Table 2222, ¥ Table 15%%
U, =8 HkA 22

Table 29. % #H7}A SEZXA(TBTY 55C) WE 2z 91z Aol oke] v,

PC
! )‘}\ . .
fT.,] 28 lecithin | PE+PIPC| PE | PI | PC | 1000 | pRoprpC
=5(T) (g/100g crude oil) - .
(mg/g lecithin) crude oil)
_— a3 6.1 4295 |166.0| 385 {2250| 1,373 [39: 9: 52
ik 7.2 1885 [107.0| 170 | 645 | 464 [57: 9: 34
551 a3 6.8 4116 |1665| 283 |2168| 1474 |40 : 7:53
FAg” 8.6 1336 |73.1|160{445| 383 |55:12:33

13 2,4)

"Table 233 % Table 1633

T8 H7A 73T 55C9 QA2 AAE 89| nLd Table 2094 B uie} go] F
SEZANMN BF FFE7)E MY lecithin & 8o} Ao} PE+PI+PCe ¢S B¢t
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Table 30. 75C Al 438 Hr}a] wywl 5o wWa& 2+ 2xja oke] nlm

o %ij—%k m%éq; lecithin | PE+PI+PC| PE PI PC PEPLPC
(%6) |Gpm x 30min)| (g/100g crude oil) (/e locithim)
3 100 6.1 4453 [ 18161301 | 2336141 : 7 :52
m—— 6 7.3 2038 [1093]230]161537: 8:55
¥ 3 200 6.1 4295 11660 | 385 |22601(39: 9 : 52
6 7.4 358,1 1450 | 32.1 {1810 140 : 9 : 51
3 100 6.4 1754 | 992 | 163 | 609 {57 : 9: 34
PRSP 6 7.0 1866 | 1057] 1791 630 157 : 9: 34
3 200 6.4 201.1 11681 189 | 655 [B8 : 9 : 33
6 7.1 1663 | 937 {170 | 557 [56 : 10 : 34

D Table 2432, 2 Table 17332

o4 AR AR R YT RolE PEL W&ol ayn FFFAME PC
o] Higo] Ut PCY &#& Hu FUFL 383-464mg/100g crude oilo] 2 F&FF
A M= 1,373-1,474mg/100g crude oil®E PCEr#Fo] AN we Aoz Ve

o} wuk &k Q1A

Table 302> =% 75CE 331 HTFE 3% 6%= sHA &L g da sty
BRE 3 Aolv} 100rpm¥ 200rpm WRMEEO| A BF lecithin® 43 3& H)4
o, FUFAAM Aakd diAE F(166.3-201.1mg/g lecithin) 2.t} FEFA QA€
HAEl F(293.8-445.3mg/g lecithin)o] €¥%38tA Btk 24 4R (PEPLPC)e &
& PCE B FETAAY v &(FYTHT 34 : FFFHTF 53)0] €5
8 ¥ Aeg yust 28 PEY FE&e $YUF RUFH lecithino] M (5
AT 57 1 FFFHT 39) wdrh
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Table 31. 55T A & H74A w@urs&e] wpe 4 944 F9 v,

2n Ao ﬂ‘ﬂ'—i‘?E lecithin | PE+PI+PC| PE Pl PC PE : PL: PC
(%) {(rpm x 30min)| (g/100g crude oil) (/e lecithin)

3 100 6.9 4108 |[161.7 | 347 | 2144 |39 1 8 : 52

P 6 75 3860 |1639] 339 |198240: 9:61

3 200 6.8 4116 | 1665 283 | 2168 (40 : 7 : 53

6 6.6 3732 | 1477} 283 | 1972 ({39 : 8:53

3 100 9.1 102.6 608 | 89 | 329 |59 9: 32

PRSEY 6 8.6 133.6 73.1 | 16,0 | 445 |55 : 12 : 33

3 200 8.7 2307 1236|279 | 792 |54 :12: 34

§) 8.1 140.6 716 | 149 | 481 |55: 11 1 34

D Table 2582, ¥ Table 18% =

Table 312 HFA SE& 565CY €% 2ALE 39S wWe) HlRo|tl, A WY
£55 100rpm# 200rpmo. & 30E 2.2 & lecithing] %<& +AF< 1003 200rpmel
A gage AR @skoy PEPHPCYE FaToA 953 B& Aoz Jey
3(373.2-411.6mg/g lecithn) 7t A£¥ 8|&& PCHl&o] FFFA PEY H&ol
FA4FAM o A el Table 30014 FAMS Ao} FAEA 5F0) 4584

F5S ¢ 5 Utk

Table 32, 75°CollA Y4 &2 2o M Z+ AAA E4nlaL,

awtsE | 9A8e | lecithin  |PE+PI.PC| PE | PI | PC o
T PE : PI : PC
(rpm X 30min) | (rpm X 20min) | (¢/100g crude oil) (mg/g lecithin)
gag! 89 3431 | 1065 | 461 | 1905 |31 : 13 : 56
‘ 500
FF? 7.1 166.4 | 9377 | 170 | 557 |56 :10: 34
Ba2! 2000 7.4 3581 | 1450 | 321 | 181.0 |40 : 9: 5l
00
A 5.6 3000 | 1652 | 340 | 1007 55 : 11 : 34

U Table 2632, 2 Table 2032
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2, gumel 1

Table 32v WF#E E£@ste UHEy 20& Mad Ro2 &53F0] lecithing
Fol B3ki(7.4-89g/100g crude oil), PE+PI+PC¢ 4% 343.1-358.1mg/g lecithin®. &
T U F(166.4-300.0mg/g lecithin) 2t} @tk 28n FFF3 $£9F 2% 3,000rpm
o2 A4EgsE Ao] PE+PI+PCY %o] W& e velyrh

Table 33. gumAZ S50 W& A8 < EAH .

Eae) A Hi lecithin PE+PI+PC PE PI PC PE : PI : PC
(G8) 1 (1) |(o/100 crude o) (mg/g lecithin)

55 6.6 3883 | 1773 | 254 | 1856 (46 : 6 : 48

ga33"| 3 |15 6.1 4453 | 181.6 | 30.1 | 2336 [41: 7:52
9% 6.4 3644 | 1103 | 329 | 2212 [30: 9: 61

55 5.9 4987 | 3136 | 638 | 1213 [63:13: 24

FAFY| 6 | 75 5.6 3000 | 1652 | 340 | 1007 [55: 11 : 34
9% 5.4 3258 | 2077 | 429 | 752 |64 :13:23

U Table 2782, 2 Table 2132
ut, gume| AxRZA,

Table 332 2t Ax2 5 i 713 @& 49 #AAEE B AFz2AE s va
& T Aot #UZdME Al 2ExA4AM 55T) 95T) 75C & PE+PI+PC %o
waron FgFoMe 75C) 55T) 96CY o8 velwrh, Axd A28d8E= Azt
(55C-14A3k, 75C-10A13L, 95C-TAIZH T elA -] 4& melste] &2 o IFFF 3%

A, BT Adx7 F2 202 ey

2 b
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4. HPLCE o] £3F <ix| "2 £

L2V L7 $=1 3

VSR

1,000
00000
0.80000;

0.400001

N

t
.

0.00000

" o
g , 2
AL i
U U |
—A -
" 20.0000 25,6000 30.0000 35,0000
[}

Fig 9. T4 FN4 ¢ ZWFF HPLC chromatgram.
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Fig 10. &g &AM 9 25 HPLC chromatogrm.
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amoieal >
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0.60000¢
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Fig 11. &94F ¥ A"l HPLC chromatogram.
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Fig 12. #3% #d A9 HPLC chromatogram.
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&

Z & HPLC
Rl =

¢

o

Fig 99} Fig 10& wdF oA /3 2dFfo GaF A
2 BAME Aot PES PCY peakst W3 & FFFM F&3
et 1L, Ple UF 2 FfelM gt

E% Fig 117 Fig 122 $2& Az 9ol lecithin®] HPLCe] & &4
Zolth, PES PCE FaFolA AAT Ao B, PIe £YTAA FAS 2
A Bkt

4

N

5. AAA Az WE EF|F

7} EFolE

Soyhean ey hUll(10%(W/W))

Crash

Dehulled soybean
(1kg)

4——— Solvent(25 L)

Evaporate Solvent

70-809%%
Deoiled soybean meal
e ( B0Bg)
Cmdgel__.so]ﬁl%e’qa)n oil : analyzed by HPLC

mixed with 3% H:0 at 75C
4— qtirred 100rpm for 30min

Hydrated soybean oil

centrifuged

Refined Soybean Oil 3,000rpm for 20min

Lecithin with HO

Dried at 75C for
8-10hours

Lecithin (=12.2g) . analyzed by HPLC

Fig 13. Flow sheet for making soybean lecithin.
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|

Fig 13& &% o] &sto] 59 A= lecithing AHAd W& EFol5S =43
R o' o 10%(w/w)el TR Uk, THAE AT 1 kgd
chloroform& 0] F&38t0] 2UFHE oF 145g8 N3G, FAHES wd g Fet
2 808z ALE AT FEol ALEE &vle FUFTFHAA 70-80% FFHA, FF
dF+& 12 HPLC A, AZE4 3ok ogog 75C 258 3%, 100rpm2.
2 308 awtsle] 318 A7 gum¥ UFRE By 98 3,000rpmo 2 205
I AR FEe] EE dAEE A 2 T5TCE 8-10A1F 3 §}stke]
AZANA 122g9 lecithing o] AA lkg #FF) dste] 1.2%9] lecithing ¥#3F
a2 3E Res yERT

o
o
N9
2
&
n
N
Y

>

)

R A

AEH(F) 2YFHE FUTLE hexaned £UlE o] &3 R, HFFFAA FE4
ZUYESv chloroform &2 % £ul9 0% 714& XY hexaned 5700¢,
chloroform& 650091 22 chloroformeo] 8009 HIMc}l FUlAak YF 1kg & 718 4
2%E 7)F 254090 (FH R, FFAEFEAR, 20000 E9st4) 8 dE FY
5 FIABHEEIR, FUFEAEA. 2000022 kg oF 200¥o] 3 5
2000 sl @Fel 16U E(sHN, $HFEYEA. 2000082 kg 525%0lth,
o Fure LA E LR kg 250€ AEot(sdy, BHFEAFA. 2000). 4
F7tA0l Ful Alatel wlzled 1/106] E3EAR o] £A= EFuU AP T4 7E
Hlgo] THR gL 7tHoR FAH Axe ti Folg Aoz BRdY dAE
el ARREAECE Ne BY granuled Ao R A Fstd FUAxE
B2 dAES £Yste] dujats A 45000804 65,0009 02 Hejsa glew |
Aol 1,000-1,200mg 2 450-6509/1H 22 50-1007 D¢ Eo] FHolglrh o] Al
EEL2 FYojs AFd RolA W, RS dFe ARAANM FHd Jors,
71el #91E e Aol &, XA T& HEERSE A FdAAd & Al
2.3 fu|7tA 0 2 490-5509/14(1,000mg 7] =)o 2 AAte] 71ed RAezm HeY, =
e A 2xoli= #AEL 59, wa, dEAA A 28HE FAHT ot FAWA

rir

o

filo
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E37h 7R,
H4) FYUTH BB HEE FA4o) R FUER JFIed B QTN
2AE wgow AAethd EAge] Ho] DEA lecithing 44T 5 AL Aol
o,

SEE AW A9 01% 77 A4dE Ao Z(photo 8FF) TAMEY Al# AAFE
29 £%& 100-200mleZ AASHE 18 3 &R #FS 100-200mg FE=7F Hol =4k
lecithin 712 0.2 8A8lW 49-1109/8 2 2AHAY. ARRZ 7|54 &8 7140
1,0009-2,0009 012 YR ZAM lecithin 713 & 5-10% AZon=z 1 & H7E, &
71, AAR Tl EgHAE A9 AnAT AR YA e FREH

25 UE Aer dddy.
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M 4 T Lecithin O| M =A} &0}
Ald A A

Fe AAAA R 7 T8 ALFARY Ao, dfA Fo] F HFL
2 4FE JFEAFY 9aEA oldyositt. dEMN, PiE FHEYAA sfddE ol rH
= ABEFAF 2% (Blended Product, Child Food Supplement. Formula No.2),
n[FgtolEg 9 ng¥ EFHE, TEF oHelE: AT ©¥lA RFYE, UYF
, FH O5F A8 AE v dd FFAoEA Y oo
oAl FHEANUAMARE AlFAHoR 871 ¥ FAAY U
o, Aed A F4d 2154 FFoE Awse na% Bgd A
FEoge] o] o]fojAa Qlut. wEA “HE FF'& FAsE ML W]
FAHEA, 39 7154 E2E FFA ol EAHSE AAsnA 4.
AANRE st o s Mxw 5L A 7lse §A, 719 - gEedY 947
A, Aok, sAEe] YERZ AL AL AR SodA FiAHR T+ 28I R
7t An® 4 3 A" FARgANN FEEHAUD. =AelA AT dojrte A
4 F717F st Al EAR diFEe} o)dd i ool FazHHa v A4
T oMEE™ #ul7t #EoEo AR Aol AR ¢t¥e] ALY ¥yFE
A = Aotk wpa RESHA ofAEFHE FTESE Aol vrgEAgH, dAR
oI EAE Howd o £ KAV WA Easy] Wi Ed HAAEAA] AE HE
HA gevh i fAhE oA FaEo] ol A o] AALYA AL E
do g A ey dd Auldl Aegd AR A EBrbssER, dARo]

a
of gt F& Fae Wol Hi Ao Aup el Y &4m HEL

FREA E

Wote] © & U ol Ed AWF, ok, FYol kA m, Folut M) 3
ANE =BAF4S W) Ne FEE AAdCE B £Y, B FANE &%
L O

FEoR A, Wisn o, $7 dddHE RE £YRAELR £9)
8te) Algala floy shAe] v
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OIH

AR S @HA AL He £ JE PHoE AYE T WLFolU He& T 59
EAL ZhTWYeR Y FEs] How F24), duide AAge] AAte w3
9 49 Frtz A8 Fo FEF AAE qEAAT Ae AdA )k

et B AToMe S FAM FE2T 2FAR AL lecithine] A7323E
gazA P aAd HAYe AL Y= PAET BAYUEUE e w g
Avt. aEa AuAe] VA e SEE NP A8 #eHAE AAs

4 Jesl Age sl AL Azsqnh
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A2AH As H EE

L A& 9@ AZREzHF d82AHY 714 HE
7t Al AR

FHFFOEHE AL lecithing AR E3STH

o Ay

Z=
=

i
ol

D &

AT A 7 ARG [ AR AN 1) S0 o sty
3_‘[—_

2) e1xd ek
AEZA 13-11  HAEAFAE A @QUAAD(IHNEREERZ AW
A.0.CS Official Method Ja 4-46%'¢ W#)ste] A galeo),

7h Alg E

AN &E(W))E pet. ether % hexaneol &8 3 of3ste A7 o)9o] HEL A
o] AldE AB(W)E T

W) HEFAE

NE(W)E AR #Ao] ¥ pet. ether 3md, acetone 156mE 718 2 E3A|7|
A2E Fol 1583 #vf. 5CE YZhg acetoned ¥ 50mE THEI A& 158
¥E % 3000rpmell A 1083 A EeEjsted FF AL Ropx FEAFAAN FRHE L
FFEL I6TAHAM A AR ¥ FHgod FAZ Hh(W,)

r_\']‘



o) Axk4

Wo
© VA FHO) = -t X 100
Wi A8 AHF ) , Wo: A8E AR AR (), Wa: otHE 745 T3 ()

3) X2E Yy 2A08)(%)
AEZA 13-11 dAAEAEF O Q2 d=2adY 3 A0CS Official
Method Ja 7-86& Waslo) 23 8hio},

7h) Al kA=

- Phosphrous stock solution(1mg/mé)
1.0982g potassium phospate monobacicg& & %913 250me= 3} 4 st}
- Phosphrous working solution
814 % phosphrous stock solution 5.0mf¢]] FHTE o] 100 E WHEC}.(50ug/me)
- Molybdate solution
Ammonium molybdate 29.0g€ % %9 hydrochloric acid 100mZ ol FF{H
500mlE U gty
- IN ammonium hydoroxide

%9 ammonium hydroxide(15N) 47mlE 100m¢ volumn flask o] Wi FFH4Z

~ TLC solvent A

chloroform 130m¢ : methanol 60mé : 7N ammonium hydroxide 8mé
- TLC solvent B

chloroform 170mé : methanol 25mé : acetic acid 25m¢ : Water 6mé
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1) TLC

TLC#HE 77 0.26mm, 7F220cmX A Z20cme] =72 silica gel G =% A&
AbEsl T A& 500mge S0meo] Az F, 100E $Fsho] spotd A,
solvent A7F 2l TLC tankollAl Hu@7x] AAAA AZze}, Az TLCHS
&0z 90° 3N A solvent B7F 971 TLC tankolA HuA7bx AANE 3§ 5
ZAZY, Az7F @ TLCHS iodine crystalo] &7 tanko] Wil zZtzhe] HEo)
x

Al B wi7hA FEY. T0% ethanold TFSIA ARF ZALHA H

Q
.

t}) Standard curve 24

Phosphrous working solution 0, 40, 80, 120, 160, 200LE A|gde] YW=t} o]=
2, 4, 6, 8, 10 ugel phosphrous?} €19 AL AFAHEse] standard curveE HE
ol A& ¥& At

2}) Phosphatidylcholine 5 19| A4

TLCHlA #al5 PCHEEE ol A4 perchloric acid 1mé, nitric acid 2-3%-& &
93 140°C 9 heat blockd] 608F <t ¥-g-A 2},

ANEEE PYste FFSF 15uE ¥erh 10mE A4EE B #HE T molybdate
AlYF ImE ¥, n-butyl acetate® %iL 5700rpm 3% YARYE AFERE

#gte 310nm= FFEE A3
ul) o1z F ole] FHAAY

Phosphrous working &9 1008 3 3}o] hexaned YolruUn ¢9 wya %9
A &g

Ia



uh) A4k
b FRxo) 9% standard curved] AL = o2 AAES gl

Phospahtidylcholine & 219 &g

Phosphatidylcholine &AH[(%) = ---=-——=———-m-——mm—mm e X 100
AAA F Q19 §&

4) A7HAV) &3
AEEA A 7 GNAEY 1L g EAEY 4 A 3 HFHAE O A ¢
AOCS Ja 6-5578 Hgste] NgPaArt,
A &o] ethanol : ether (1 @ 2) 100mE ¥ AN&a7} &AFEE & ¥ dAzzdd
AA o G FMo] 3027 A&E o 0.IN FASAEL YT FHAYsiry,

5611 X a X f

2 OIN $AsRE] A &d% £ OIN FASHLESA 97

5) #+EE7HPOV) &3

AEFEFA A 7 @HAEY 1 AU EAEY 4) A 3) Y © FAshEst
9} AOCS Ja 8-87°¢ W Hsto] A @A,

A& o acetic acid : chloroform (3 : 2) 26mE HWo] #3711, EIIKIEY 1nE
Yal & Ho] dad 10873 £ & 30mE 7Hekar ARAF1%) Ime AR
00IN E|e ZUVEF §H408 HAs FANFLE BAYsoE

a: 0.0IN Bl LAV EF HA W
b FAPA 9 00IN HRLFANAUYEF A F
f: 0.0IN € BZAUEF H7}
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7h WA =4

A A ZeolE f383 A (Desoxycholate lactose agar)

Peptone 10.0 ¢
Lactose 100 g
Sodium chloride 50 g
Sodium citrate 20 g
Sodium desoxycholate 05 ¢g
Agar 150 ¢
Neutral red 003 g

i 1Lel ¥o] pH 7.3 - 748 Z2AF F 183 94 §3AA AHEsT

W) 3449

AgLd 1E Ei HAEZHHA Y H3ta 50T Ue HA2SASYoE F3H

o] oF 15mE =WatuA Wzbea AlZiv, 2 o Wl FUF WAE 3-6mh

g 7o) FAAAT BEITAA L2002 Wdale] HAe Yae s

Sact.

7 EdAHE

7}) Gas chromatography(GC)ol g A&

(1) &A

Gas chromatography, $:4g0]& 3t A% 7/ (GC-FID)
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2) A e

- 2N FAsRE s &9 ¢ FAHE 13228 A% BF Hojn JdEgd
7bate] 100me 2 kot

-~ 5a ZULR WREEEHLY @ 5o Fol2® 200ms2 hexaneo] ¥ 10mg o2
ghrt,

- ZYAHE EFLY 0 200mg e hexanelE Fo 10mf o2t}

- Gas chromatography column F 3 A @ 2% SE-30/Gas chrom Q(60-807+)

Adgde x4

AR 58 & o 8mel S5¢ EH2E IME et Hud, BdoFo A
chloroform : methanol(2 @ 1) 200m¢E 78k o 583t B &3 FE89 05% ¢4
FUEFEY 100m2 AR FFEFIVEFLE 5T F Fste} 40T s}
A chloroform& Z¢& &3t A4s£8 ZFEC 2N FAstdF ded §9 20
mE 71ate] BFWZAIE B BTAAM 1A H¥3g § Wste] & o 20mE
B2 Aol Fo 713 etherst & 20mA o2 A A3 eyl 2AFo g F4o)
YettAl FE w7tz A etherdE FFFAUEFOR E5-d F AR5
AtE e, 2F5 5 S hexane 1mlel] H¢ AgEdoz o}

(4) NIz

O Gas Chromatography &4 %71

- Column : $tAE 2-3mm, 4o] 2m F3 & : 2% SE-30/Gas chrom Q(60-804 4)
- #%7]  FID(2H ol 238 HE7))

Aol 7k& R {1 k4, 50m/min,

Column &% : 260 - 270C

FUHE X 280 - 300C

HA&E7] 5% @280 - 300C

AA 0.2-05gS A 3] hexaned) &3 S50mlE 3l A|gRAe g Fr,

H
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(5) Column A}3

NE g 1-5uE GC Mol FUste] AW F FA2HB9) AANA wE Eol
S WREFBAY NAWH Bt wolE THL gl me AR Fo Taay

g e Add
(6) AT 2

ZH 28 E EF5E9 005 01, 02, 04, 08, LOmE ZZe A @Hol e 50 2
2% EFE4 £9 04mY 7}8e] hexanel® A #8LA 202 H AT 4z s
GCol F]1%t}, od=e o FFEH9 Yol Hal] FHuE 73t 5L A
Hl g Ttk gadRu o FEE49 AUBAE T GAAS(FTEN/HIEA
HhE #h},

2 XK xP1x100
222 ¥ & (mg/100g) = ~------- Bl
ANE ANH F(g) X P2
Pl: 2269 7AWy & Zo
P2 : 50 299 Hadz] £ kol
K@ g&4Ar

2. 4GAF o1& BY

Y ARIAEZ Hagd PHoR AzSATHANE, TFEH, AL, 197619)
Hi ay g FaxuE, AL T FFE 2o

5
R dok 3 B8 AW SRR D 2o o, BITEY $3)E 509 2ol

A



FAE A 10412 B F Ao A4 #Fzxe £ 91 15087 49 &
71) A7l ¥ | lecithin (Junsei. Co)& #A7}3le] A-2ojAl A1t mukA)

DAE5AANE 3N, BFFTAAN FEE lecithine. & $U3F &8 & A %3}

& AAsd.
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A 34 3}

1 A FF el ofst 7

l.l.:

FRzAE dRZA Y A E

= AP Axd FFToAM FEF AAES NEE &S

7b = E(%)

FEFo A F&3 AR E $8o] 0.1%2 EgH o] Qo) AEZA 10.0%°] 59
A 2 g sl

L}, 21213 (%, Acetone insolube @ Al

o1z AYAE L geetoneBmEEHEAM FTE AEA Hi=d), Als A A $lio)

60.7%62 Al 7hgAFel Hrisold QAAAe] FF 36.0%0178e v1E) A 3§
At
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e e ey T G ey GERSISNNN T ey

o Z2GEEEYE 244 (%)

Photo 1. Diagram of TLC of lecithin,

(which were extracted from Hwanggeum soybean with chloroform ).
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Frosphrausiug)

Fig 14. Standard curve for TLC calibration.

78



Photo 19Xz - FEFF AIEE TLC AT ARG 2oz BEMa9n
PE, PC, PI, PA(Phosphatidic acid)®] w#do] gadslAl vhebyto.

AeFAANS s EF=E A2 248 phophrous®| standard curve?} Fig 140|t}, 33
FoA FET dARES ARE 3o TLC WYoa #edd d PCFY 9 4§
Fig 14.24 AAstA=d PCY ZA W= A A Phosphrouse] thy] 34% 2 A E-F A
o JF4 10.096017l = g3t ATt

i

vk, AE7HAV)

Az YA A7HAV)E 10082 2 E5749) 2150|510 A gal o),

vk, ZAkglk7l (POV)

HEFTH AFEH 150080l = FagEII7E 0028 V)FEed A s

A AT EE- 1,000ul, 100ul, 10ule] &4 wl&= 3% vt& H¥ES Ay dAddae T4
& A e

oh. Fe 2 E(%)
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2. HAAFS] o84 FY

7}, lecithin # 3% ®]

FHTAM FEFF lecithin®t dENAN A2 lecithin (Junsel. Co.)e B3R T

Photo 2. Emulsifying properties of two different lecithins without shaking.
A oil + water,
B @ oil(with 109 (w/w)lecithin made by Junsei. Co.) + water,

C ' ocillwith 10%(w/w) lecithin from Hwanggeum sovbean) + water.
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Photo 3. Emulsifying properties of two different lecithin with shaking for 10-20sec.
A ool + water,
B oil{with 10%(w/w)lecithin made by Junsel. Co.) + water,

C : oil(with 10%(w/w) lecithin from Hwanggeum soybean) + water.

AR e] HAQ EAENE A st Ak #AIE (Junsel. Co)¥t #EE
A FET HAEE HEH+Junseirl Al F lecithin, A RF+FFE 35 #INES
A=, v &S A8 20mld] @A g 2go2 o] B} g wlolAd ¥l
Photo 29 AR H&/% F7FA lecithing &3f8le] Eo) @& 7 104 A7 &
AR ZYH AR Junsei? lecithing 7| &l 4ol £ B HloARY FFFY
lecithing 4 olF C7F & #9& RgFn 3

Photo 3% &E5°] #oIFAE A9 BANE 2AEE Aot Hlo]7] BRY C7t

ﬂli
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FAT Rasio] Solo] AMHOR #UshA HJLE ZRALANE & 5 9
.

1}, lecithing o] &3t S-859| /|9

1) lecithin ¢ A3 A}

7}) lecithin®} H7FF A}

lecithin(Junsei. Co.)& 0.02-05%F LR Eo auksle] =
139 tg o3 2AEY

Ao
2
>,
N
=
X
r o
oX
oX,
tlo

Photo 6. 2 weeks. Photo 7. 3 weeks.

Photo 4-7. Observations of 0.02%-0.5% lecithin in water for 3 weeks. In water,
lecithin was added No.l 0.02%, No. 0.06%, No.3 0.10%5, No.4 0.14%, No.5H 0.18%,
No.6 0.22% and No.7 0.5%, respectively.
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Photo 4-7v= o #H7k¥  lecithine] 357} Aasteln 27149l vlsiAl E4Hs
of 1&& HoFa ok lecithing Wel 7 & A9 Bo BAEA @aa e
AAdeE kel gbA ¥lo] S84 olEHe] Hoit ALr qE ¥ 5 JornE,
E487 dd A ol & Aoy,

Foll 718 lecithine] HAAEHALE FEQA 01%HE (Photo 4-72] No. 3)7} 2 2gl

Ao&  ZAME AT
W) F8o #7438 lecithing] A4

Eoll 0.1% lecithing 7} & 5o A& 2Abe7) 3, AMAFAz Wil
Aeda FE& FHEH §F lecithing FH7bste], ¢FAdA Bashdrs 15 HHo®

0 week 1 week 2weeks 3weeks

Photo 8. Obhservations of 0.1% lecithin in black soybean extract for 0-3 weeks. In

No. 1 flask, 0.1% lecithin was added to water and in No. 2 flask, it was mixed

with black soybean extract.

AR BE 1F DALE 0-3F% YW Aom TEA 01%2] lecithind 7hstol
XAYA FAHNE Ao ek
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2) AAFE 89 2UFA

88 Axsed v vlEkel ue AR gFe Fskzl o R84
lecithin(Junsei. Co)& #71slo] ZAFSFS U

7h HAZ Wt

Aol dofakA o ZAE ARF ke Hrbge]l WESHA Fol, AFE F&
ZAl L avjate] sl ele REAIZ17] kel HMES ZAFSFATE Table 69
ZALgEl FEo FulMe] HAOR lecithing o] @i, 3 Table 89AH % PCeo
kol AY e Ao vehd £43 A9k AAT 20-100g& & 2L ¥
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