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SUMMARY

This study relates to develop protein surfactant having high foaming
stability, cleaning properties, biodegradation and safety. Protein
surfactants have provided a means of retaining the mildness of the
nonionic surfactants, maintaining the foaming power and detergency of
anionic surfactants.

Protein surfactants have potential for use as surfactants, but the potential
has been limited by the cost of their commercial preparation. A series of
long chain acyl peptides were easily prepared by treating an acid
chloride with the appropriate peptides in an aqueous system. Two series
of acylated glycines and peptides[(1) the acyl glycine derivatives,
varying the length and nature of the acyl chain( acyl glycine); (2) The
capryloyl , lauroyl, palmitoyl and stearoyl derivatives of peptides(acyl
peptide-185, acyl peptide-245, acyl peptide-300 and acyl peptide-410)]

were synthesized and purified.
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Table 1. Amino acids found in profeins

Melting or Solubility
Name Structure decomposition | in water
temp.(°C) (/100 ml at 25 °C)
[é-:l .
, H—C—COOH
Glycine . 233d 25
. . H
Alanine CHs—é}—wCOOH 297d 17
NH:z
o,
Valine CH—¢—~CO0H 315 9
NH2
H
CHB\CH——-CI-Iz—-—é—COOH |
Leucine | 337 2
NH2
H
Isoleucine CHs—CPb—CH—¢-000H 284 4
& N
Proline - Q—COOH 220 162
f
H
Phenylananine @G{z—?"m}l 283 3
NH
i
CH,—C—COOH
NEH:
AN
Tryptophan 289 1
Methioni b 283 3
eHionine cm-s--cm-cm—#—coor{
NH:
H
Serine HO— CH2—G—COOH 228 5
Nit




Table 1. (Continued)

Threonine

Cysteine

Tyrosine

Asparagine

Glutamine

Aspatic acid

Glutamic acid

Lysine

Arginine

Histidine

OH H
CH3——-(I:—---&—COOH
BN
H
HS—CHy— (E-—-COOH
NH,
H

HO—@- CH; -—é-—-cocm

NH;

HO

:C—CHg——-(]IJ——COOH
4
O NH,

HO_ H

/C—-— CtH, —CH» —dif —COOH
2

O NH;

H
NHy— (CHy)4 —(JJ--COOH
N,
H
NH;—C-—NH—(CHz):— é—COO
! Tl\THz

N H
(3— CHy—C— COOH
H Tlle

257

344

236

186

269

247

255

230d

287

very soulable

very soulable

0.04

2.4

3.6

0.4

0.7

very soulable

very soulable

0.04




~ Table 2. Protein composition of skim milk of various breeds.{g/)

Protein Brown Molecular
component | Ayrshire | Swiss | Guernsey | Holstein | Jersey weight
o-casein 17.1 18.3 19.2 15.8 18.3 30,000
B-casein 8.5 8.4 8.2 6.0 7.6 24,100
y-casein - 0.8 1.1 1.4 2.0 1.3 30,000
Table 3. Properties of some principal proteins of cow milk.
Concentration - Molecular
Protein (¢/liter) weight pl
ais ;-Casein 13.7 30,000 4.1
K-casein 3.7 20,000 | 3.7
B-Casein 6.2 ~24.100 4.5
y-Casein ' 1.2 30,000 5.8-60
B-Lactoglobulin 3.0 18,300 53
o-Lactalbumin 0.7 14,200 5.1
Bovine serum albumin 0.3 69,000 4.7
- Immunoglobumin(IgG) 0.6 160,000 5.6-6.0




Table 4. Common amino acids in some caseins.

Amino acid as-Casein B | ag,-Casein A | x-Casein B B-Casein A
Aspartic acid 7 4 4 4
Asparagine 8 14 7 5
Threonine 5 15 14 9
Serine 8 6 12 11
SerP 8 11 1 3
Glutamic acid 24 25 12 18
Glutamine 15 15 14 21
Proline 17 10 20 35
Glycine 9 2 2 5
Alanine 9 8 15 5
Cysteine 0 2 2 0
Valine 11 14 11 19
Metionine 5 4 -2 6
Isoleucine 11 11 13 10
Leucine 17 13 8 22
Tyrosine 10 12 9 4
Phenyl alanine 8 6 4 9
Tryptophan 2 2 1 1
Lysine 14 24 9 11
Histidine 5 3 3 5
Arginine 6 6 5° 4
Glutamic acid 0 0 1 0
Total residues 199 207 169 209




Table 5. Comparative analysis of collagens from different source.

Amino acid Ox skin Ox skin(soulable) Lungfish skin
Lysine 25.7 24.0 | 242
Hydroxylysine 6.6 7.8 5.3
Histidine ' 4.3 1.9 5.1
Arginine 44.7 47.1 51.0
Aspartic acid 494 44,6 48.6
Glutamic acid 71.5 73.7 789
Ammonia 140 36.3 638
Proline 118.6 111.3 126.0
Hydroxyproline 92.6 102.3 73.1
Serine 38.4 | 39.7 43.7
Threonine 18.0 18.2 26.1
Glycine 335.0 341.0 3110
Alanine 109.7 115.1 128.0
Valine 19.9 19.0 21.3
Methionine 6.2 5.1 4.0
Isoleucine 13.5 T 104 122
Leucine 269 24.0 - 252
Tyrosine 5.1 2.8 1.1
Phenylananine 13.4 11.8 15.3
Nitrogen 18.6 - 177 . 18.2




Table 6. N-Acylsarcosinates, RCON(CH;)CH,CO:M.

Trade name RCO- M Concen., Functions* | Maker
(wt. %)

Hamposyl C Cocoyl H 100 C,D,E GWR
Hamposyl C-30 | Cocoyl Na 30 C,DE GWR
Hamposyl L Lauroyl H 100 C,D,E GWR
Hamposyl L-30 | Lauroyl Na 30 C,D,E GWR
Hamposyl O Oleoyl H 100 C,D,E GWR
Maprosyl 30 Lauroyl Na 30 C.D,E OXR
Sakosyl L.C Cocoyl Na 100 C,D,E CGY
Sacosyl O Oleoyl Na 100 C,D,E CGY

*  C: Corrosion inhibitor GWR: W.R.Grace & co.,organic chemicals div.
D: Detergency OXR: Onyx chemical co.
E: Emulsification CGY: CIBA-GEIGY corp., dyestuff & chemicals division

Table 7. Acylated protein hydrolysate.

Trade name Fatty acid Cation | Concn. Fuctions
(wt. %)
Maypon 4C Coco K 36 D
Maypon 4CT Coco TEA' 38 D
Maypon K Oleic Na 44 D.E
Maypon UD Undecylenic K 35 D

* TEA: triethanolammonium



s g ' |
HOZC-GH{NH-C~GH}NH-C-GH{NH-C-CH}NH,
R R ™ R R

n

Acid
+ or Base
or Enzyme

L i

0
Hozc—qH{NH—c";—qH}rngz + Ho—g-q,H{NH—c"; H—)NHg
R n

o
HO2C-CH{NH-C-CH}NH;
R R &

Q
+C-OH

or R—C-X

v

0 0
Hogc—q:H{NH—c":—c;H}N HC-R'
R R k

Fig. 1. Protein hydroysis and acylation.
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M3 Aol e 3 2ot

Ad 249 By
1. AHE 7171 R A%
7} AbE 717
FT-IR spectrophotometer (Digilab FTS 80)
Mass spectrometer(Jeol)
Tensiometer(Kruss-Klfl)
Nuclear magnetic resonance spectrometer (Bruker AM 300)
Nuclear magnetic resonance spectrometer (Bruker AMX 500)
High performance liquid chromatography (Waters)
Gas chromatography (Hewlett Packard 5890)

U A%

glycine(98%, Aldrich), capryloyl chloride(97%, Fluka), lauroyl
chloride(98%, Fluka), palmitoyl chloride(EP, TCI), stearoyl chloride(95%,
Fluka), potassium hydroxide (EP, Junsei), sodium hydroxide(EP, Junsei),
casein hydrolyzate[peptide-185(Mw=185, Fluka)], casein hydrolyzate[peptide-
245(Mw=245, Fluka)], casein hydrolyzate[peptide—300(Mw=300, Fluka)],
casein hydrolyzate[peptide-410(Mw=410, Fluka)], acetone(EP, ¥ %¥3}38}),
chloroform (EP, & %3l%}), diethyl ether(EP, Junsei)

=33 -



2. ProteinAl AH&AJ A 9] ¥ A Al
7F. Acyl glycine
(1) Capryloyl glycine

100 ml beaker, magnetic stirrer , mechanical stirrer, 2= A& =1
&3l glycine 3.83g(0.05 mole)S 7}3IT} 2N KOHFR A0 2 AFLof A]
wHFtH A Fo pH=11.6°] A &} capryloyl chloride 8.39g(0.05
mole)S 5EZte] ZH HM3| AU pH=11.6& FA387] 9o
2N KOHT &9 & 79t 3PS FH357] Y3t kg A 7t
e pHE #FASH7] Yot 2718k 2N KOHY F¥m)e A o).
B EZ A ZHE 208 0]} capryloyl chloride 0.05 Mole2 10% 7k
AA A7 RS FREAIZE 208-0)%ich wrgo]l FHEY Tk
9] capryloyl chlorideZ caprylic acid® "HE7] 18k 40°ColA 308
da:kia=3

(2) Lauroyl glycine

100 mi beaker, magnetic stirrer, mechanical stirrer, <5 A& 4|
St glycines 7H3Th 4ZE] FEACE WHEIHA Ho I3
pH”7} = Al ¥} lauroyl chlorideE 5E7Hol A A 713t} pHE #-A
7] 98t gFE £L&A4E 3G, AL FYs)AE A
Holm2 GgH Ze WS FUr) lauoyl chlorides} glycine?) 1
28 111, 0.9:1, 0.5:1, 0.3:12 WEAZ ) pHE 9.10, 9.60, 10.60,
11,6002 WA 3, ¢ T894 2N KOH, 2N KOHF & 4&
AHE ST BHERAEE F387]) dto] WAzt i3 pHE
A 8t7] Adted Arper dzE LN FmhE EA T wgol
FTEHY 9922 lauwroyl chloride® lauric acid® YHEY] 98}



40°CE 308 7.

(3) Palmitoyl glycine |
250 ml beaker, magnetic stirrer , mechanical stirrer, < E A4S FH]
3F3L glycine 1.53g(0.02 mole)g 713k} 2N KOHF R A 0 &2 AFL2.of A
WREEFHA Hof pH=11.6°] FHA %t} palmitoyl chloride 0.02 moleS
OFAIE 10 midll HojA SEZ A P38 Mgl pH=11.60&
F437] 95t N KOHF§ 4 g 718t WeAYE: ged 2
ol & F Uk REZAIZEA] F pHE KX 87 gt Hd
2N KOHY %¥m)& TAIgh wkeZaAI7ke 502090tk whgo]
Z559 vuk$-9] palmitoyl chlorideS palmitic acid® & 7] %’48}04

40°Co A 30+ ?}%f‘z}t}.

(4) Stearoyl glycine
palmitoyl glycine?] TAWNHI =EE ZFZHo] Zo. ¢,
palmitoyl chloride D)4l stearoyl chloride 6.55g(0.02 mole)& A}E3}A
o} |

L}, Acyl peptide
(1) Acyl peptide-185
@ Capryloyl peptide-185
250 ml beaker, magnetic stirrer, XA & FHSIT B F
o] 18591 el =(peptide-185) 7.40g(0.04 mole)E & 20 mlo] =<1t}
ON KOHFE&H o2 Ao A awtebdAs] =do pH=11.1~ 1127} =4
¥} capryloyl chloride 4.55g(0.028 moley& 534 2 A3 A7t

A%

Ml



ot pH=11.1 ~ 112 FA8}7] 93l9 2N KOHF€ 92 71gch ut
SUFYEE FH37] At WAt gty pHE #A 8] 9
a3t H7}% 2N KOHY ¥(ml)y& EAIgt) @HEF8A7E 1580
(. dhgo] FEEHW w39 capryloyl chlorideE caprylic acid®
THE7] A8k 40°Co) A 302 7FE o)

@ Lauroyl peptide-185

250 ml beaker, magnetic stirrer, <= A5 F1)3+ 31 P22}
o] 185¢ M E]=(peptide-185) 5.9g(0.032 mole)E B 20 mlol <)t}
2N KOHF#E# o 2 Ao A myksldEA %o pH =101 ~ 10.27} =
Al ¥t} lauroyl chloride & 5E7Hel AA A3 pHE §R1817)
Aot gZE FEAS Jier dhe2AS A7) E A¥olmz
o3 22 ¥MEE FA) lauroyl chloride®] %S peptide-185°] 1]
3 0.5,0.7, 09, 1284 E WA AT, T8 FEZ pH=11.1 ~ 11.2,
0.7:184H] ZA0Z AR LA YTE FH3)7] 95to wbg
Aol ¥ pHE [AI8H7] Asted 27bgh dze] 899 Uml)
< ZAIg) gb-go] FEEA o392 lauroyl chlorideE lauric acid

2 REE7] 915k 40°CE 30% 71 &),

® Palmitoyl peptide-185
250 ml beaker, magnetic stirrer, <=4 & £V 33l FFERF
o] 185% 3 E] =(peptide-185) 5.55 g(0.03 mole)S & 20 mlo] =<¢ith
2N KOHT 8 g0 2 A2 nwdtAA 59 pH=11.1~11.27} A
g}, palmitoyl chloride 5.77g(0.021 mole)S oM E 10 mld] o 5&7F
o A H@3) A7) pH=11.1~1128 $X3}7] Y8t 2N KOH



TEAL MY HSIAEE 3737 Ystd wex|ztd] Bate
HE 3317 $18t9 715 2N KOHY %¥(ml)& EA g}, vle=
A 158 oIAT). g0l 225w n)ukg] palmitoyl chlorideS
palmitic acid® WE 7] I-?%?'S]-OE] 40°C A 308 7},

P

b

@ Stearoyl peptide-185
palmitoyl peptide-1852] W& Zr}. &, peptide-185 3.70

g(0.02 mole)& A}&38HS1 I palmitoyl chioridetHAlol stearoyl chloride
4.58 g(0.014 mole)S A& 10mlol] =4t

(2) Acyl peptide-245
@ Capryloyl peptide-245
capryloyl peptide-1859] Wh3-Z7A3} 2T} &, peptide-245 7.35

£(0.03 mole), capryloyl chloride 3.52(0.021 mole)S A}-£-3}4}.

@ Lauroyl peptide-245
capryloyl peptide-1859] ®F-3-ZZA 7 7t} o, lauroyl chloride

4.69 g(0.021 mole)& AH&-3Hch

@ Palmitoyl peptide-245
palmitoyl peptide-1859] ¥F-&ZAF 2t} o, peptide-245 7.35
£(0.03 mole)y2 AM&-3}31 il palmitoyl chloride 5.75 g(0.021 mole)S ©}A)

E 10mio] A ALgatach



@ Stearoyl peptide-245
palmitoyl peptide-185¢} ¥F-3x=713 Zt} o, peptide-245 4.90
£(0.02 mole)2 A}-&3}% I stearoyl chloride 4.58 g(0.014 mole)S o}AE
10 mlo] FoA AHE-SF3TH

(3) Acyl peptide-300
@ Capryloyl peptide-300
capryloyl peptide-1859] HF-&-ZZA 3} Zth &, peptide-300 6.00
£(0.02 mole), capryloyl chloride 2.35 g(0.014 mole)S A}-&3F% o

@ Lauroyl peptide-300
lauroyl peptide-185¢] ®H&-Z7 3 #r}h o, peptide-300 4.50
2(0.0150 mole), lauroyl chloride 2.34 g(0.0105 mole)S A}-§3F1 T

® Palmitoyl peptide-300
palmitoyl peptide-185¢] ¥H-g-z2A3 Zt} o, peptide-300 6.00
2(0.02 mole)2 A}-8-3}911 palmitoyl chloride 3.84 g(0.014 mole)S o}A
€ 10mld] HodA ALg3AT-

@ Stearoyl peptide-300
stearoyl peptide-1859] ¥F§-Z7 3 Tt o, peptide-300 4.00
£(0.0133 mole)E A}FE-3}% 31 palmitoyl chloride 3.84 g(0.0093 mole)S of
AE 10mld] HAA ARR-3FAT



(4) Acyl peptide-410
@ Capryloyl peptide-410
capryloyl peptide-1859] ¥hg-Z= 73} 7 o} o, peptide-410 8.20
£(0.02 mole), capryloyl chloride 2.35 g(0.014 mole) S A}&3+ o}

@ Lauroyl peptide -410
lauroyl peptide-1859] ¥tg AT} Zo} o, peptide-410 6.15
£(0.0150 mole), lauroyl chloride 2.34 g(0.0105 mole)S A-&3}% o},

@ Palmitoyl peptide-410
palmitoyl peptide-1852] ¥F-g-273} 2t} o, peptide-410 8.20
£(0.020 mole)& AM&8FS1 3L palmitoyl chloride 3.84 g(0.014 mole)S O} A]
- E 10mlol A4 ARSI

@ Stearoyl peptide-410 |
stearoyl peptide-1859] WH3-Z A} Zt} o, peptide-410 5.47
g(0.0133 mole)& A}&-3H% 2 palmitoyl chloride 3.84 g(0.0093 mole) o}
A€ 10mio] HojA AM&3to)

3. @A AREEAY A4 L A
7} R A
REEEGE oA wgh-ge) opw] il '»:i]EI‘:, AAE A A
#3te] o5 2ol 29419 FAFRS Ao
1GAl2 oAt FEITE AASY] 98td pH=45 ~ 552
SN HS0, 78R8 A8t o] fHFe Ao g4o] FHey)
2% diethyl ether(¥+-2 Jj dE€ 0.05 moled thald 15 mH)S 718}



AL 378t AFste Hxgr} o, capryloyl glycine, capryloyl=
diethyl ether24 FZ3lT}.

2572 diethyl ether, acetone, chloroforms MEH O 2 ALL5 0
24 AL 3] AAEA

L EA
(1) 73 (dyne/om)
pH=7, 25°C, 0.1 % T& % ZZAA ZAFacyl glycinedl)
A= pH=10).

@ 71E¥ A)E(mm/mm)
25°Co|A 100 ml AAG 0.1% &Aacyl glycined] A&
pH=10, acyl peptide®| A= pH=7) 25 mIE& W1 203 EEojA ¥

& ATY gol® 93 s¥ol AT AFY ¥oIE Huvh

(3) r3tA A (min.)
25°C, pH =714 0.01 % -8 H(acyl glycineoll A= pH=10, 0.1%
FEME 100 mA I A3 20 mEn EFA 10 miE HA7}s
3 EEOAM ¥ F FE3olY EFA Fo] 80 % IHBEHE
e AHE EFSATH

+oxs
[\
o



A2d A3 £ 1%

1. §kg=d

olmlicitol} WE|EES] 43 Grlof T S8e 2 ofgho
e E4& duiRd olgig 2ok EHOE glycined] Ab 4
¢ 97148 $8902 A9¢ 89 e 2ol yed + Qo o
g o749 opl=lolu} AE =S YEE glycined 2o] B
G 4 Sivh pHo} pKol wE ojuldte] Foled, YR ol L, &
oeqoz EASE FE dg Fdolth WeT & It P9l
£ol2¥¢ pH-pKe) #BANLZ Yed & ok

HsN—CH-COZ + H' —»  Hgh—CHp-CO.H
N K1 + + -

HiN—CH>-CO%H == H + H3N—CH-CO,
o - K2 + -

HsN—CH>-CO; =—== H + HoN—CH>-CO»

[H] [ HaN'CH,CO5 ]

K1=

[ HsN"CHCOLH]
[H'] [ HoNCHCOZ']
K2= -+ -
[ HsN'CH,CO7' ]
[ HNCH,COZ] _, pH-pk,

[ HsN"CHCO5']



Hal—CHy-CO,H HeR—CHzCOy =—2= H,N—CH;CO,
0t
ol 2 UZMo| 2 soley
o}u| L= A}lo

1Y FEI=g AF72E o83t AWBPAE A48
HH BhEA o] = A EAE dgsjordt) o] 4¢
A= acyl chloride® A€ste] WAzt wbgo) Hag Zx7}
7V gt Adego] Hold =1L YA

oln| mitoltd FHEJZ=T} acyl chloride} ¥F$&le]d 2o]L3 o] o
ofof ¥k-3-o] 7}53tAl "t 2 BERE o] HEME & pHE
At ZAA HHgo] AYPHEE Schotten-BaumannZ AL F-X] 5}
odof it} mebA] pHY wHg EN|EY /M AH A& Tl
Aot o S 48E o pHY} ¥gEv] 2HLE FEA) R

T Sol2B9 ¥g ZAAE) Wi HF FoF gERLAL
olty. I whgel AYEE FHE| A BEES ArtA By
o] 7hg&tA gt &wirt BQ #AZ &L AAANA s AHY H
Aol EHoltt. ARt HAE HAglo] WS

Aol A pHE FAI8L7] fste] whgAzte] @2 27+ NaOH,
KOHT 899 4& ZAFo2A vhee AYPEE & F AT

7}. Acyl glycine
Fig. 2% capryloyl glycine(Cap Gly)Z/d ol A2 ¥t P& 1}e}
W Aot NaOHE Qo =M pHE 23l H3EL 558
(capryloyl chloride : glycine = 1 : DE ¥+ A7l ZHLolt} pH7t Fotd
F2 ST FHREL Y2 Asstn weFEATI0] Fobdl



Table 8. Reaction yields of lauroyl glycine at various pH{NaOH).

pH - ¥F-§ A] 7H(min.) 328 (%)
9.60 122 75.9
10.60 40 86.6
11.60 29 89.3

Table 9. Reaction yields of lauroyl glycine at various mole ratios(NaOH).

Rlap=] - RE-§-A| Z(min.) BE5-&(%)
(capryloyl chloride / glycine)
1 40 89.3
0.9 40 90.7
0.5 39 - 91.1
0.3 29 92.7

o pH=9.6091 49| ¥rEFIAIZHE 122 £, pH=10.60°14 = 41 £
& 8 H A, pH=11.60°1 4 = 30& Tl ¥kgo] dAEY. F, pHIt &
b4 E glycined YFAolPHT} o] o] Folxt} pH=9.60
d e Foledo] BF EASAYL, pH=11.604 W o] &9
100 v} Fo] EAst7] W& whgol A fEdiAn FE3] e
ZAA o] Bolzith. Table 8o WHEFAA 7T WE&S JERNY
ok =3 B3 EH] 1519 9 pH=9.60, 10.60, 11.6091 4= 75.9%, 86.6%,
89.3%9] RFE&< HAT ET pH=9.60914¢] ¥F&E4] 1:1, 0.9:1Y
Agos g&ol 75.9%00A 83.8%E AFojrt AT I olfFE
pHe F7lo] met g £ gl FHA Sole¥o]l BolA i,

pH=9.60°1 A= &o]&go] 50% EAFJEZ 0.9:]1 WSZHZ W5 A



Ze W HFH0E MEEEE B &L Folxi

Table 9+ pH=11.609]4 9] glycine™} lauroyl chloride®] ¥+ 3 ¥t
SEHE 111, 0.9:1, 05:1, 03:1F2 ¥F-&AZ1 Aoltt. BAHE lauroyl
glycine®] WH&&L 89.3% ~ N.I%E Aoj= A Yyt 2027 <]
YEAOIZHET 100 v © EA8E pH 2AAME S EH 1
A B2t Mg £& g xdo] 3S € F A

Table 10. Reaction yields of lauroyt glycine at various pH(KOH).

pH 5§ A] ZH(min.) Hh5 & (%)

9.10 130 79.4

9.60 | 89 877
11.60 30 94.0

Table 11. Reaction yields of lauroyl glycine at various reaction mole ratios(KOH).

REg-EH] & A ZH(min.) RES& (%)
(lauroyl chloride / glycine)
1 30 94.0
0.5 30 94.6

KOHZ pHE ZFE3lY ¥-gZ2AL FHE 3 Fo% NaOH9 7
o ¥ AA7 YR Fig. 33 Zo] 4A% pHE #4317
Y% KOH £8%3 dk&AIZte] EAIE HW, pH=9.10, 9.60, 11.60°]
A HEEFRAIZEO] 1308, 89, 3082 Z pHYl FoldSFE kg o]
HE 44 F2EE E 5 doh BT AL {1 &2 Table 10
A Gelllith. ¥HSF A A pH=9.60 o|stol A 30EAE @
BAT pH=11.6091 A& H|=8tA Yebdt stA 9 9H-g-&2 KOHE
RS AHREHUS I NaOHE A A3 ASRT €4 v W



$2d]) 1Y 9 pH=9.60%4 WI3& L 87.7%= NaOH7B -9} 75.9%
B 12% A% Eoh pH=9.10%1 A$ox dlE&E 794%2 v #
th pH=11.60%] AFolE 94.0% &2 TU} 2HY NaOHE F
2 A 9T B9 90.7% RUE 33% of Eoh ANEY 2RI
Zo) o] & &857] oty B pH=11.60°14¢ wEEH|7}
I, 05190 A9el NS 27 94%, 946% AY Aol7 U
okQtTHTable 11). ¢k9] NaOHE & AR ZA4-9 4BF Zo] &
B3 gol2de &A% 498 4 ot pH=11.60%1A ¥H&E4] 1:1
o whg3} FYF AN 2ol pHEEE 8] H/1E KOHE Y
27 $39) KOHEAE BN Y1 B3¢ A F4os B8
ZZA|ZF 70801Y T &L 853%E WAL Ho{Fu. pH=11.60
o]49] pHE ¥Hg-& A3A7E 2dolth

wpeba] oot go] WgAlZe] gu W Ee Y T AT
s Syed = At KOHESS €222 AL&8tal pH=11.60
GA 1:198) SEENE BN E A7 M FE& ZROAT
NaOH& H4& €Ze 2 AMgd ZLdle pH—1160°ﬂf’\1 1:19] ¥h-$
H 2 WgA7E AE7t & RAIUY. F pH-pK=2, 27}
1:19) Z27A0] acyl chloride®} o}w]i=Al, WEJ=99] BE-Z-of A 7]"5} F
R Lol o=

[ HeNCH,COz ], pH-pK,
[ HaN"CH,CO, ]

EG 3o pHOlME <zte #Foz wEERE ¥HARAE
Qo BMEES EYT AJTYNaOHE & A48 o, pH=9.60
A9 HeEH 091 B9t 11 BE BY BEES 8 % =Y
T AAH).

™
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Fig. 2. Added NaOH solution volume against reaction time for acy! glycine at various

pH.
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Fig. 3. Added KOH solution volume against reaction time for acyl glycine at various
pH.



1}, Acyl peptide

T3 o3}H glyeyl glycined] pK.=8.172 X Ho gon
glyeyl glycine, glycyl leucine, glyeyl glycyl glyeyl glycine®] pKazghs 2 A
SA4NRE pK.=8.172 et} wElX acyl glycineo] Al 7§ wkg
ol 433 pH=10.17( pH = pKa + 2)¢] 273<& A L34t} Table 129}
Fig. 4% pH=10.1791419] lauroyl peptide-185&elX<] 0.5:1, 0.7:1,
0.9:1, 1.2:1(acyl chloride:peptide)Rt-&EH]o] wWE wHg&, WAL
Vel A E lauroyl peptide-1852] #HE&-& 70.7% ~ 81.9%E 1}
Bth 0.7:189) olstel A W&ol 80% ol4o2 Egtth I o
= &3] o# & oAt FHElQl aspatic acid, glutamic acid &
o] EXujEoltt. wEkA pH=10.17¢) A= E97} 0.7:18
M wo] wego] A4 Fa, |

Table 12. Reaction yields of lauroyi peptide-185 at various mole ratios.

Jh-g=H| kg A] ZH(min.) Wk-3&(%)
(acyl chloride / peptlde)
0.5 11 81.9
0.7 11 80.8
0.9 14 75.4
1.2 20 70.7

Table 13 pH=9.17, 10.17, 11.17] 41 2] lauroyl peptide-1853d ol A} 2]
HHE-&, BhEAZHS YEhdth 2N KOHs4{ 902 pHE Z24d3tx
HHEEE 07188 2 A dio|t, pHYt ®olAFE &2

T g AIZEe golAE Age BT 158 olule] g
FTEAEY. pH7l $oldT S FHEES Y| LET Jo|2Fo| B



oA 7] W& o]tk peptide-185F FFEAFFo] 18524 B3 B}k
o BEE Hr ETH=EoIT WA AFRY obvxAlEd PE
ZEEZ FAEO Jomg FEEY pK~8.17YNE E73k3 ofu]

=AHEQ pKoE B Ok BTh pKe=11.178 W bF & whg &S
Ba mebA 7Hg ZAgsk 92 AL pH=11.17, 0.7:128]Y iy

o

30
A A A
25 + A
:é 20 + & |0 0.5 mol ratio
o O .
T & 0.7 mol ratio
S 157 % %o A4 o 0 0.9 mol ratio
& 10 5 A 1.2 mol ratio|
5 |
O & ! !
0 40 80 120
Time(min.)

Fig. 4. Added KOH solution volume against reaction time for lauroyl peptide-185 at
various mole ratios.

Table 13. Reaction yields of lauroy! peptide-185 at various pH.

pH BE-3-A] ZH(min.) 238 (%)
9.17 13 74.2
10.17 11 80.8
11.17 10 91.8




2. Acyl glycine®] A

19 2d44& A% AP} Zo| glycine pK=9.600]| =&
pH=11.600) 4] WA Fom wFrgA o] g KOHE S 28FoR
HEAPES FH}THFig 5). WHEFEAILE Table 1494} 2
o] steai*oyl glycine(Ste Gly), palmitoyl glycine(Pal Gly), lauroyl glycine(Lau
Gly), capryloyl glycine(Cap Gly) €A 2 AWE At&o] gold4E W
$A8NZH 110804 208 FES FolyT B3 &e Eobuth

Table 14. Reaction yields of'acyl glycine at pH 11.60

Acyl glycine ¥h-& A ZH(min.) RH5&(%)
Capryloyl glycine 17 - 96.0
Lauroyl glycine 30 94.0
Palmitoyl glycine 50 90.0
Stearoyl glycine _ 118 50.0
35
30 o © o o
£ A Cap Gly
CI) 20 _‘on. | o Lau Gly
~ 15 P8 ¢ Pal Gly
= » |
Ny L . m| Ste Gly
5 -
0 E"l ] L .
0 50 100 150 200
Time(min.)

Fig. 5. Added KOH solution volume against reaction time for acyl glycine at pH 11.60.



3. Acyl peptide®] 43

Aol 2A44E A AFdA9 2o HHEES d&FH 22
2444 A8t 25°C, pH=11.17, 0.7:1 84| A ¥ A o
A7kl THE 2N KOH® B 28 Fo 24 whgg 3¢t
S 2 AAN7ELE Table 16, 17, 18, 19914 ¢} ZFo] capryloyl peptide, lauroyl

=

&2

peptide, palmitoyl peptide, stearoyl peptide®] A Z A= €4 A& 0]
Fold4E WA FopA L v &L Fokn. AR vhEE
308 oo EF SZAIHUT = HEl=o FHgEAFo] AdF
g f=e wolXla FE7F Folxe TEAY 54 dEdT.
3ol APLLE WAL olAH REZA|T] o HYY.
palmitoyl peptide, stearoyl peptided] TR M= ol8let F&FS A
71 #38l palmitoyl chloride, stearoyl chlorideZ ©}M|Eo] ¥ Qk3A]

2T B 308 ool 4ZHIUT.

7}. Acyl peptide-185
R FEAIZTL Table 160]A4% Zo] 258 oluje] ®hg 484
He BP9 w28 capryloyl peptide-185, lauroyl peptide-185,
pamitoyl peptide-185, stearoyl peptide-18591 41 Z+2}t 92.7%, 91.8%, 79.0%,
69.0%2 =kth AHAE & F 47+ 4.23g, 5.05g, 8.6g, 7.15g2] acyl

peptide-245E A AT

L}, Acyl peptide-245 |
WS EEA TS Table 179149 2ol 258 ol dheAan
e BHyuh vkhe-82  capryloyl peptide-245, lauroyl peptide-245,
palmitoyl peptide-245, stearoyl peptide-2459 4] Z}Z} 89.7%, 84.2%, 74.7%,



64.8%% =T HAE 7 F 27 5.13g, 7.30g, 10.34g, 8.46g2] acyl
peptide-2455 AUt

Table 15. Reaction yields of acyl peptide-185 at pH 11.17

Acyl peptide-185 & Zhmin) HHE-&(%)
Capryloyl peptide-185 11 92.7
Lauroyl peptide-185 16 91.8
Palmitoyl] peptide-185 24 79.0
Stearoyl peptide-185 24 69.0

Table 16. Reaction yields of acyl peptide-245 at pH 11.17

Acyl peptide-245 ¥FE Al ZH(min.) & & (%)
Capryloyl peptide-245 14 89.7
Lauroyl peptide-245 16 842
Palmitoyl peptide-245 25 74.7
Stearoyl peptide-245 25 64.8

t}. Acyl peptide-300
BFEFEAIZHS Table 189419} Zo] 302 o|ul9] ulLAa QA
e BT ¥H§&L&  capryloyl peptide-300, lauroyl peptide-300,
palmitoyl peptide-300, stearoyl peptide-30091 41 Z+Z} 88.1%, 81.3%, 74.7%
2 BT FAE & F A7} 261g, 3.40g, 11.41g, 4.65g9) acyl
| peptide-300= Aot

2}. Acyl peptide-410
WS EEAZES Table 1991419 Zro] 308 oe] W84 aX)



e BT, ¥HgE&E  capryloyl peptide-410, lauroyl peptide-410,
palmitoyl peptide-410, stearoyl peptide-410°1 4 Z+7+ 82.7%, 87.0%, 80.5%
2 v AAE & F 77 422g, 3.51g, 11.08g, 545z acyl

peptide-4102 AUt}

Table 17. Reaction yields of acyl peptide-300 at pH 11.17

Acyl peptide-300 2h-S A) ZH(min.) 288 (%)
Capryloyl peptide-300 12 88.1
Lauroyl peptide-300 12 81.3
Pamitoyl peptide-300 24 69.0
Stearoyl peptide-300 28 -

Table 18. Reaction yields of acyl peptide-410 at pH 11.17

Acyl peptide-410 #H-$-A] ZH(min.) HH-3-8(%)
Capryloyl peptide-410 16 82.7
Lauroyl peptide-410 17 87.0
Palmitoyl peptide-410 21 80.5
Stearoyl peptide-410 28 -

4. A

HEERES I AHERE ARILARA AFEE T UA

ATddAE AAE BEe] ADSLAE L AASt AT

& 2AsEY Bho] Aok WIETFE St AW obn)w

ok iz

A

-

¢

ol v} HEl=, Tgla A ¥4h, acyl aminoacid, acyl peptideZ} 4 < lTh.
et T e AR WES AFRSt REEEREOA He

& AES FAAT



1Al pHE 2438t ofu|wil, WEEE E 3T pHE 45 ~
552 e oprxdl, JE=E T8 Hof A AW, acyl
glycine, acyl peptide= F8 o] Xt WSEEFEdA AHA 7]
kel pHE W W, pii=6.5 XA ARt Avk. et 99
A3 717F s Ak AXEr B9 diethyl ether® AR W
A ZANME 15 m) 7Hstm @eskd Ao w8 7%
F WHL pH=TA] diethyl ether® 7}8hs B Al o] A
cigts & sAFT Aol A4E FENAE diethyl etherE 7H3iA]
DA A & AAT, witr|Y F37p go] ZEa AQAIZko] A
o}h. 9] diethyl ether®] AFS-& HARAHF S tL AHA g} 18
3308 EWE of3skn AzANW shulAtoly Wel=st sl
AA "} &, capryloyl glycine, capryloyl peptide™ pHE 4.5 ~ 552 W]
#A] diethyl ether2 F& &)

2 A= v g3 X]uFARS} acyl glycine, acyl peptide®] £v]FES ol
o 3ol ‘4—.

capryloyl glycine, capryloyl peptide?] Aol < diethyl ether(AA =
0.05moled ¥ 5m)E FET uf], capric acidE AAE F+ U}

lauroyl glycine, lauroyl peptide, palmitoyl glycine, palmitoyl peptide®] &
A A E FAE(RFAEE 0.05moled W 5 mDeE FET W, lauric
acid, palmitic acidg AAY & U

stearoyl glycine, steafoyl peptided] A Aol M= chloroform(ABAH &
0.05moled W] Sm)Z FEF uf, stearic acidE AAE = YAk



24 2 B4
7t FEEA
(1) NMR(Nuclear Magnetic Resonance)
@ Acyl glycine

Fig. 102 DMSO0-ds%l =2 lauroyl glycine®] 'H-NMR spectrum
ot} 0.84 ppme| #FML 128 ©A 9] vdy| F40]3 1.22 ppm
HolAE 4,5,6,7,8,9,10, 11H B9 dlgiy] F2E50] FHH
A HdAE dEldh 146 ppme TOFAL 3 ®A 9 Fiol3
2.08 ppm®] 4AFHL 29 "4 F2old} Fig 109 JelA &
A%k PIgkg A ukAkY] 2 ©A 9] $AE 2.16 ppme] chemical shiftS
Bolnl AFHLZ YEdT(lauroyl glycineg D09 =92 wie
lauroyl glycine®] chemical shift= 2.13 ppm, lauroyl acidx 2.08 ppm o &
chemical shift= ¥ A= o] YEFT)). lauroyl glycine® lauroyl acid”} 4
o QL g & F9 HolAY chemical shift= THE $ §17]
Fol| 2.08 ppme] AF AL FQ3T) 3.68 ppme] o|F AL 2’ ¥
o 403l 8.04 ppm®] 4+F L lauroyl chloride®} glycineo] o}w]
Z2EE ¢ olv|= T o]|AZA lauroyl glycineo] A HULSE HA
Ft}. Fig. 112 lauroyl glycine® "“C-NMR spectrum©]t}. capryloyl

£

P

glycine, palmitoyl glycine 3} stearoyl glycine®] 'H-NMR spectrum SHA1 %
lauroyl glycine®} T A3}tk X 1.22 ppme] FHEH|%E 24 e
bt ANS gardd B9 de ¢4 £ FEH| 7 v okFig
9, Fig. 12, Fig.13).

@ Acyl peptide
Fig. 145 DMSO-d¢®l =91 capryroyl peptide-1852] 'H-NMR



spectrum©| o}, 571 HE=E FFEAF 1858 /A EE S
F9 olrxat ¥ HYEZ THF BAF) B BEE AXE
233 £¢golth. walA 'H-NMR spectrumdl Al B0} 5jo]3Z o]
C2gEs) 2E90 4L oJFABTE A% lauroyl glycined]H A
d 2.13ppme] EAH AFA0] BAY, & o= AFE I HY
EoM Y 298 49 49 chemical shifto]th 2.13ppme] AEA L
FEI=A AN e AEd FHol T YHo: ALE gJomz 4
2 ojgA @k

Lauroyl glycine
8]

/\/W\/\)LNH/\COZH

21110 9 8 76 5 4 32 3 2 ¢

Acyl peptide

o . 0

1] Il
HO,C-CH{NH-C-CHINHC-R'
R R K

Fig. 6. Structures of acyl glycines and acyl peptides.

(2) IR(Infrared Spectroscopy)

Fig. 1594} Fig. 307kA & acyl peptide®] IR spectrum©]t}. acyl
peptide®] 532 AN Foue AL tex 2ol g 5 A
o} 3300cm™ol A olm|=9] N-HAIZRFW7) 988174 Ho)la COOH
o 0HAZIEWA BT} 3100cm’ A wC=0)s} SN-H)S] =3
AEW7}t Bt} 2900cm A A¥ES) CH,, CH;AEAZ W7} Bl



=6 Zzhe) FEE vtk AWEAlEo]l AojdsE: FFH e A7)
zrste AL B 471 9k 1710cmt 4 COOHY C=0A1%AFH
7b Bk 1660cm™ oA opw] =9 C=041% %1 (amide I), 1550cm™
oA ¢lrj=9] N-H¥E X% W (amide 7} E.ITh,

(3) GC(Gas Chromatography)
HPLC(high performance liquid chromatography)E ©]&-3 o}lnjx=
Aolut Fe=e BAS $F A=A FEUF AER Y.
Ri(refraction index) A &7 A4 Edd A#glol &< A #=
7} £x E3it). UV(ultraviole)d &7 AEE HOIUAT WEkH
F AYAd 242 Yyehiie #5717 848 B S BRI £
=3}c}. wralA] DNFB(24-dinitrofluorobenzene)S AM{3F  Sanger™d,
phenyl isothiocyanateE ©]-&3%t Edman degradationg ©] &3k ¥hgoj}
ninhydring ©o]-&3% W& AR & Utk 22y 77| RAY BF
3 WAT B g3tE Alzto] Ade dE S JHAZ QT
ol ¥t GCe ¥4o] 2aFE AlTo] FI 7|EY 7|78 &
AA AL F o}t silylationF ofv|xAtH I FEAE GCE #
AslE whgo] & &#A o9 acyl aminoacid®] EAANE ©]¥
§ WYPE ol 48Tk o AP fFEd AL wEZ HHEA
BEAE £ g0 B ol v ERE Fo EAT & d= AL
o}u) Ak, ME)ZE, acyl aminoacid, acyl peptide 53 #& B2AE F4Y
& WgEor FEAZ AN F FAA 24 7 IARF o] MY
9 ¢ de wman A E2HY ¢+ 9
FE Fod €AY £ Y AR, oinldl FHE §
E F5LE oz FEAE A7 T FA 24 ¢ A

)
flo
il
Y,



silylation reagentZ+ Sil-Prep Kit(A]Z)}t Power Sil-Prep (Alltech)S
AR olgd AE2 ted 2o
Sil-Prep Kit; HMDS:TMCS:Pyridine (3:1:9)
| HMDS; hexamethyldisilazane
TMCS; trimethylchlorosilane
Power Sil-Prep Kit; TMSIM:BSA:TMCS (3:3:2)
TMSIM,; trimethylsilylimidazole
BSA; bis(trimethylsilyl)acetamide
TMCS; trimethylchlorosilane

Table 19. Data of GC retention time of various amino acids

Silylated sample GC retenﬁon time
Glycine | 5.75 min,
Capryloyl glycine o 14.41 min.
| Lauroyl glyéine | | 3 17.64 min.
Palmitoy] glycine 19.91 min.
Stearoyl glycine 21.54 min.

Caprylic acid | 7.55min.

" Lauric acid | | - 12.64 min,

Palmitic acid . 1496min.
Stearic acid : s . 17.72 min.

B AFA ALEE columne capillary column®. 2 J&W DB-1HT
column (30m X 0.32 M) AF&83tt AE7]E FIDE AME3R L
£ A] temperature Programming& Z7]2% 80T, £7|A|% 38, 2%

AEE& 12C/HE, H2LE 350CY Z2PdA F=2 P35t AIRE .

— 57—



silylationd ¥ GCZ EA3dth. B4l 28 FHE A|ZHE silylation
Hh-go] AQFE A7t 108 AE, GCE Bt 285 E Al
& SE ~308 FTolEE GCEAY F48 ATHS 158 ~40E2=
#Ze A EMTE 4 k. Table 2001 ZF AR di
retention time FERASTh

. 4
1) EHz4
7183 B9 HEHAA HFEHLE EFE PP 78, A

¥ 5 B Eopd YoM Fodth FFERFY AAR AVAFE
AR E FL/LE FEF Bl F&dte SHHolH 7
Al

Ag4AZ A7HEE V18R =247 AA
al 34 EAE Tt FFED #EA 7S
ARSAHA, S5 ARBAZA Aeje] S-Hol ER 7|FAIY &
AR o & 2% Fo. ARELAE 71EFY 27T d =
BAtolo] FFo] dojur] W& 7EH 2R E
o] Zosit) watd AMEAAE 7IEH E Alold
ARZEE AT BE vrY FEIGME ERAHS A7
22 AgAE 5L AL T
E AgoAE 25°C, pH=7, 0.1%F &N 3Rt (acyl glycine?
7A9E pH=10) 49 acyl glycine, 1639 acyl peptide®} EHEH S
Table 219 YeERARUTE Fig. 7904 BW 371 et e FHEH
o BgE £ #7 Ao AF dsris AT7h 8 ~ 18, AHE
o] FFEAFL 185 - 4108 W EHAHL 383 dyne/em ~ 25.2
dyne/cm o2 EF 2t} palmitoyl glycine, stearoyl glycined ™= 24.5

e

——
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SUrface tension(dyne/cm)

N
o
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o Pep—185
| A Pep—245
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Length of aliphatic chain(Cn)

Fig. 7. Surface tension against aliphatic chain length for acyl peptides.
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Fig. 8. Surface tension against hydrophilic part for acyl peptides.




dyne/cm, 35.8 dyne/em=E 2t} 7| Eo] WE =9 glycineS 4
g HlEstd HE =AY EHAHo] X3 Pt 1EX HEHE=EY
W FEFEo HA7t HE AQL dRE ALS A1&9 gaFvt
127 4 HYde E 4 rt Fig 8014 2H A& ehAl&o] A
o wzt EHAE WIE & U itk YE=AQ] HFERAF
185013 E EHAEHS ¥ mAsta YiEE IHEAH] &
o} AT glycineAld ME WS w@xAMEY AFTE 127 )5
£ 62dyne/em, 49 dyne/cmE TS RE Bul 2F ¥ Hold.

2) 71%9

AEE TEHYE A, 71A o 72 E AAs}I|AF T
. AREAdois AFEE = A8 B olyg AHE AFY
T3S LV st 98-S Fhsior @k 1A, HA AtolellA
EHZE S AN A 7IEE AGeA gAY, AHEHAAE VX
EHe F&EH LS TE0 AFEY ZIAYAE GBI A
FHE 4A T B A= 25°C, pH=T, 0.1%T& Ao A F3}
ATt 459 acyl glycine, 165 9] acyl peptide®] 7| X EH 3 7] X AAHA
AYAIAE Table 219 YEFNRATE capryloyl peptide, lauryloyl peptide,
palmitoyl peptidedl|l A+ 7] X8| 45 mm ~ 18 mm, 7| XA L 40

[od

mm ~ 15 mmZ $-3 ). lauroyl glycine, palmitoyl glycine 7] ¥ & o]
2mm~25mmE U,

3) #8d
CoEAe dAyt 2Estd nAE 950 H: FAH
Aol HAZstel A AAZ HEo} e 4Bo) A5AATH



Ao gFLE o]FojFY. EEL mERYoln AZFE =IHH
L2 {39 YoM s FLY si0lnh EF qEHY LS F
AT A& FEEI dous ’*]Z_]'E* FA439 g & 4
t}.

B Ao M= 25°C, pH=7, 0.01% &N A 33} o} (acyl glycine
o] 7%= pH=10, 0.1%5 &%) 4% 2] acyl glycine, 16E 2] acyl peptide
9 ANEZHG JIEGAEY AFEAE Table 21¢) JERAAT acyl
glycine, capryloyl peptide, lauroyl peptide, palmitoyl peptideo] A= 5% ~

8 ol R BT f3ge] ¢4



Table 20. Surface active properties of synthesized protein surfactant.

Surface tension Foming test Emulsion
(dyne/cm) (mm/mm) stability(min.)

Capryloyl glycine 62.0 1/0 14

Lauroyl glycine 49.0 22/2 6.4

Palmitoyl glycine 24.5 25/23 5

Stearoyl glycine 35.8 5.0/4.5 *
Capryloy! peptide-185 383 38/27 34
Lauroyl peptide-185 25.5 25/17 37
Palmitoyl peptide-185 25.7 18/15 28
Stearoyl peptide-185 26.7 6/6 7
Capryloyl peptide-245 31.6 30/26 28
Lauroyl peptide-245 252 18/9 35
Palmitoyl peptide-245 27.6 20/20 29
Stearoyl peptide-245 28.6 3/3 7
Capryloyl peptide-300 29.7 45/38 33
Lauroyl peptide-300 25.2 12/7 48
Palmitoyl peptide-300 29.2 22/21 31
Stearoyl peptide-300 30.0 2/2 5
Capryloyl peptide-410 329 43/40 33
Lauroyl peptide-410 25.5 10/2 39
Palmitoyl peptide-410 28.6 18/15 24
Stearoyl péptide-41 0 313 2/2 9

(*:0.01% R A A 90 & o)A ¢A)

g2 -




M4 A= F ST 2 fer|ods

MAE) % BeE A4A dosn A qF F2THL Zo)
HA Jee &40l flE ANEIATEE HEVE e 2o
dEdos wgAR YRALN7] 4¢ F2E AW faty acid
chloride(capryloyl chloride, lauroyl chioride, palmitbyl chloride, stearoyl
chloride)2t @M@ 7} 5] E(glycine, peptide-185, peptide-245, peptide-
300, peptide-410)& 0]%8}0—1 proteinA] AHEAAAL E&ZFQA FA
AAHHE AFSAT. acyl glycine 4% F-(capryloyl glycine, lauroyl
glycine, palmitoyl glycine, stearoyl glycine), acyl peptide 165 F-(capryloyl
peptide-185, lauroyl peptide-185, palmitoyl peptide-185, stearoyl peptide-185;
capryloyl peptide-245, lauroyl peptide-245, palmitoyl peptide-245, stearoyl
peptide-245; capryloyl peptide-300, laurbyl peptide-300, palmitoyl peptide-
300, stearoyl peptide-300; capryloyl peptide-4'1 0, 'lauroyl peptide-410,
- palmitoyl peptide-410, stearoyl peptide-410)2 H <] =ANA A5 4
om ¢&5p AAT S Y |

FHFANAY dTE e 2ok BHeAAE vEy T 5
AN WSS EE 80 % - 94 %E Y & YU acyl glycine,
acyl peptide 9| ¥FZARELE, WHEEH], ¥r¢ pH, ¥ 25)S
A48 5 Aok

ARG ATE A 2ok AAFANE e NRD
28A BAZBLE SAF FA AT FAFFAM f714
WY A EAE ol APEY &4¢ YT Y F AU
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H 57 oA oz Do E32H E

UL FE, BN 4& & gt FEFT g 4 o)
o Ay #7189 Fe, 4802 AEHA 2=

g, $#AE Bold £F 5 WrE22AH Yo 9ude duz A}
88 & 7] WEe BASWANME SAlge] ¥H Aelstn 9
. 71&9) ofmlxal, AEE9] AHSAE HBAYY AR AE
Itk 2 AAY GEA} TEE FHZ AZYYT AAFR]
AREA 27 GE) AEEY Aol BT H2 Azs)%
o WYE 29 TAAGD olrldte] W2 Wtz dolAA I
o 283 o9 trsA, F8EH 5 olulnite toE ssg
FY 754 ARE AgsEs ATE 878 =1 9. =3 of
Ml HEE FEASY e B FAA o]EL wxe o
g7tgre AT B3 2 49 AZE HBAv=H @AY
ODx BuHa Yo $FELE Aoz thve BH 1 =4
o]l FEA MEE 7B AAEM E7Y $E7 E WA FAHD
ATt oy BT LHAWM 4T YB 5 MAFAAE= A
¥, 29, EM T &&(wetting), EA(dispersing), &34 (emqgsifying
agen)E AL§37] N=ARm Argo] WA Fssm ok shAw
FUME ARGA Az 2209 DHnR 7))
HE A2 B} oele Aol gebd A&l FRAY
o) A7t o)2ojAol Frhn Brh wuAA AWNTAAE BAF
&4, AAXAA, T7)5H, APHe T 2E AAd Hg B2
&% Q& A $9 otk vEAA AWBYAY EHL HolL
A AAFAT FoleA 45e SN AR duk gy F
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Fig. 9. 'HNMR spectrum of capryloyl glycine.
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Fig. 10. "HNMR spectrum of tauroyl glycine.
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Fig. 11. "C NMR spectrum of lauroyl glycine.
)
e ww 30 $.5 4 s :h"{' NN 1S T AN L kY

Fig. 12. 'HNMR spectrum of stearoyl glycine.
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Fig. 13. 'H NMR spectrum of palmitoyl glycine.
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Fig. 14, 'H NMR spectrum of capryloyl peptide-185.
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Fig. 15. IR spectrum of capryloyl peptide-185.
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Fig. 16. IR spectrum of lauroyl peptide-185.
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Fig. 17. IR spectrum of palmitoyl peptide-185.
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Fig. 18. IR spectrum of steéroyl peptide-185.
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- Fig. 19. IR spectrum of capryloy! peptide-245.
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Fig. 20. IR spectrum of lauroyl peptide-245.
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Fig. 21. IR spectrum of palmitoyl peptide-245.
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Fig. 22. IR spectrum of stearoyl peptide-245.
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Fig. 24. IR spectrum of lauroy! peptide-300.
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Fig. 25. IR spectrum of palmitoy! peptide-300. -
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Fig. 26. IR spectrum of stearoyl peptide-300.
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Fig. 28. IR spectrum of lauroyl peptide-410.
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Fig. 29. IR spectrum of palmitoy! peptide-410.
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Fig. 30. IR spectrum of stearoyl peptide-410.
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