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213 FAA3AT. olE HE o}HAE o83 deaminationd F, sodium
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0.000032~0.01% % HHAdA MESHEFE HAoW, 2% 20%=
A2l B¢ FAAFEHRE dEAAS
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AA9 oF 70%E FELZ o]Fox Ul FEL dAd B 4F A

984 A2 SWAFE 8L 6, YUt FEAD 23 AUE FAE
=2 A
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= 52 3= dge au2) TR 7MY ugEo e ZAAEL 10~
20% AL 2 F45tn Qon, Fio FEEA ZuHE AL AAH =
ol oljz} QoA TR oA FEo] AR FUHE AL YolFE A
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o BU3-4. aeu AdEel Spol 10% ol He AfelE He 47
g0l Aetsol AEIt Beel e YAHS ALAA N1 24F HY £
HE dle] vk WA 7o HxE HY] A BeAY A2 BFF
A Aol "y Holth, IAFA QFEE BEGAHe 2Ho2E AN HAI &
&8 sbAok gt A, Feol #9 BFZAY wael 48 IFE AA
Sobok @eh. A, Sl B Wskgol Fotok Btk A, TRst A
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olF FIEAE A, A% Fo #AHFY &7, 259
gHirHol Ade 7IEE "opAEsEd dojAlE D
(homopolymer) FEIZ AJAol g Aol ¢35t ddgo] L& ez ¢
HA A2 71z FF, 22 bAEF, v SFF T i & A7 g
A=A A[7-12).

Tz FEARS AR B vla nEA PEHoBR Fo iy §ajAdo]
B Estn A gido] e wio] qtH13]. wakA HIde AEEAde FdHd
A FIBA gl g d77F 2EsA JPHn Y. B YT

o A, FFAEL A4T & AT B HFAZ ol 8T £ Atk A,
Aol Hol 3% AdFe YF7
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Izume 5 chitosanaseE ©]-£3}o] chitopentamer, chitohexamer £4l¢] 7|E
A &g Az sl B 18 2[15), Muraki & cellulaseE o] &3} 7]
EAS 7hrEaianen ofnf. FALule] FF 2 v&s 2Eldd FHEE EX
7t e JIEA %S AR & on B ustgoi13]

olAitg AMgstE WS A4 FEAYNA JEAS HFHsd gdnd
FHE VMEs Wl o8 oz Hgo] n$ 233% =HqM F3d 2w
ofUel AFHA Aoz d#A 18l at o Wie A Tdo] Lu) F
E717F AAU7] Wi AdHY SHAA M dHI=EE FaE
Fo Aol sttt wEtA 2 AFAE wgRdo] 28§ olFAUE o %
3t gt &gl =]t Sdd 7B SElude] A4S AEsgrh

@, WA 7N Snge F2 ug 3¢ 99 YololE £8 w:
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4% BH2YF 22 d75e fon FAF JRo2e 4 dgE dFe
AlElgk dAgoldnt. weEtxd B dTedAe SAE BoldA 8FHE BEAR

8 AR BY e ZRste] $3Fl 48 nug B,

1. A}
FIEAN galmge) Az AME# Hydrogen Chloride(35%, w/v), NHOH
(28%, w/v), Sodium nitrite ¥ Sodium borohydride= Z}Z} Junsei Chemical Co.,

—9-



Samchun Pure Chemicals Co., Sigma Chemical Co. ¥ Aldrich Chemical Co.9]
Alere ALLEtat. FASJEES Shinyo Pure Chemicals Co.o] 53 Al%FS
ALg g o fuQl oM EHR ¢4x78LE Samchun Pure Chemicals Co.8] &£
Aeke At gEgn. MEZAaASG AFEdddZd A% FHS 47 Sigmailhl
MTTI3-(4,5-dimethylthiazol-2-y1)-2,5-dipheny]l tetrazolium bromide] A]<Fs}
DPPH(1,1-diphenyl-2-picryl-hydrazyl) A]2F& AR&3tdch. g Axg 71 EA
gelage B BEXE 47 A% FEEIEE 9% oYY =& M &
Fol QA2 22 (22 : 6000, 4450, 1500, 970, 4200 AF-&a+e e}

2. 714 2 7IEAE 1Y Az

A o] 3& JIENE €7 8AM 71d& NaOH(48%, w/v) & Y1

eI iS22 E WA golAEd wEE HT F s o oo
4o @ w7A Pol2F2 AU H3 Fo JELE JdEE, dH=

o2 AA% T 60CTAAN #Y dxsAT.  oFHA Axd F|EALA 258
3%(w/v) G4 784 500meol] go] FE3 &MAHAT}E ©] §AE 5C

T2 WRAIEA 10%(w/v) FRIIESE(536g) FEAL 647 B A
M3l H7HAZ & GRYot4E o|&3te] pH(Fisher Scientific, Model 25)% 7.0
o2 FIAAY. olF A T uAGHY T4 FAUEE 147gS Hrlet

Mo

of 1NZF B WeATII o]E 271%Me] 10Z $5F F olHE, W 1
A3 oletgo] AAAATY olF SFE FHAZ F olysd Y dzy
o,

0.2M %=%1-0.1M NaCl-4M Urea (1 : 1 : 1, v/v)&do] AF #Hzxd 7|EA
228 247 0.03%(w/v), 0.06%(w/v), 0.09%(w/v), 0.12%(w/v) SIE& &35 1
Yebae] 192 A Z+ztg 2o }(Whatman membrane filters
cellulose nitrate, pore size 0.2uzm)¥ ¥ Ubbelohde(App. Nr. 44854) HEAS A}
£3te 25£02Ce F2ZFolM EAH THANNE FH, IFHEE ALsln o



& A WEFH EXAFE 7oA
[7] =893 X 10°M0.71 -~ (1)

F1EALY] goldEalEE 30ToA 2412 S AF3AEE B2 714 3
mgS KBr 400mgol & T &3dto] diskZ oE F HYgH EF2FHEFHA 2878
en (C-H stretching band)ell & 1550cm™ (amide 1I band)9 AdAHQ] FFHZ
By dolAdIEE g 4 QZFE F3Ah

D(%) = 98.03 - 34.68 (Ao / Azp) (2)

4. 4 717]

FNEA gngd Toho) LH3 =719 alditol unit FEE A FFFEA
(Cecil Instrument CE5501R Spectrophotometer, issue 5041)& o] &3t 43}
. JIEA ggude ExF B EXE ELSD(Evaporative Light Scattering
Detector, SEDERE, France)7t 3&% HPLC(High Performance Liquid
Chromatography : Waters, Liquid Chromatograph Model 510)& ©o]-&3&to] 4
3t9tt. pH =A7]¥ Fisher Scientific Co2l pH/ion meter Model 25& AH-83t4
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SEBES(%) = 100 X Hy/H e (4)
A7 Wy, Wais B3 A - £ IFolul, Hy, He 242 AAFEZH 22 &

of $E ot}

ARY 2R 01ge 4 £71 10m 7 SoiQE NYB 224 F T
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7. NEFAEN 2 AAANFES A

96 microwell plateo] 5% fetal bovine serum(FBS) &< 100 % 2L o1&,
2% FBS7F 4% DMEM uixlol A|8E 44 5% BAAIA &3 100p ¥ o
Al H7Fgck. HemocytometerE o] 83lo] AlAJope] ¥ ¥ (foreskin) F 2 oA A
& Aol MEE well T 4000702 100uL wHAlo #AEAA 7He & 7UZE wid
Gt HiYdeo] EBY & H45AE AASAY. ©Al 5% PBS (phosphate
buffered saline) 2004¥ & 7tste] Al H s DMSOE welld 1504 713 £ 10
B £8o %9 F 570molAe FFEE FAHAE ol AEE HrtatA

A2 2} & 7= Hairless mouse? S #|¥8& 78 Alg3slo 2em HE Zo]
wgow 2y Holo AXHE W ug, oF 9 Fed FTFANE BESAC

ol #& Feleo 20%, 2%2 A BF, 4 Ads 4 AdH2 e FAARF



4 ATE 1049 WY HAxEAch olFA AAFE LAY Aw A=E

Stez HASAH.

8 AfEtdd 2A5H vYEs

FNEA 2o g Afettd 2ASL Fujita Tl 93] asizl DPPH
W o]fste] ZA3lgct. DPPH(diphenyl picryl hydrazyD& ol&t& &<
200 M2 S3AA AFRE W AT AFetdB e HER oA wHEA
DPPHE ¥ Imest HF3 vxo 7|EdS TS E8ste] 37TColA 3027 3
AANA olF EFE o EAste AR ZY OD.&2 Sl6mel A 543
A, Ao A A& A S E(free radical scavenging activity, SCso)2 AH#-2f

tze] 50%7t AAHE EFEe FEAM 2HHAH

L }EEAS 9 olAuss
zZtzte] wgzAoEyy Az JENY nREE ¥ FTRAFL E 19

2o G EAgd JEM 2n9e ARSI A8 WELE WeADES
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g FEA gemwte TFEYL BAT 5 AT, olwWe) HPLC AL E 1
3 2,

2. Wrg-e

71EA gelade AN AP Ldds|=righ 29 Y HEH =
2171 MBTH(3-methyl-2-benzothiazolinone hydrazone, Sigma)& ©]&3}<
Hkg ol AR E g 4 UL Fig. 1 oA BHE vizlo] dds|=r| g
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¥ 1. HPLC &4 =4

1A A OHpak KB-802, 803 (8mm x 300mm)
o] 54 : 0.IM NaNOs
# % : 1m¢/min
#Z&7] . ELSD
A3 2% 40T
2= s A Ad Rz ZeE EZFAL 0Pl 658molA R E

2 Jety oy alditol uniteE A3 ¥ Zol7t gAY o] AFZEFE pinacol
rearrangement HFgo] Ao F|EALS] Todo] =77t AAHJUSES
MBTH Al%oz #ostyon, NaBH, 2 A - 59 F3FE ®gE F3ld &
d3l=717 #d=HAS S FUE + UJS. Fig. 2= 71BN &3ug9

'H-NMR 2#H 38 vehgic

SFENA de) AHLHE HEAY s ZANAY B APl FAE )
Aawel os F-RgPe] AAWME AWEATY. Fig 29 Fig. 300

WEE 43%9) 81%olH e 44 AHE Jehdd. AdEE 43%00 A

JEA gelme FeAU tatel 20, 60417 Foll 7t of 63%, 24% AE

o FHEe vuyon, FUSE 81%lME A7t 57%, 0% AL T
AYE Ao Yeit, 2y 71EA 2dnRe I AY2ZA o= HEe

Moo NE ZANADL FAS F

B
gor o

ofy

S ngdonf 1047 olFole I4F F5YL 444 Fig. 4% Fig 5ol =
JUEE 43% 291715 A RANIAGE 09N nEy ARE
8 Juge BEde 60A AF Fol

T ZFAEY 98%, 91% AEE FAdn Ut oty 7| EA LAuge T
H



4. MEFHES E AAAFES

MTT £49] 92 tetrazolinone saltdl MTT7F MlZWd] EAjste | EEE
2lo}9] succinate dehydrogenasedl 23 T2 MTT formazans %733t
g olgd Rolw, oluf o] 3 M Mol MEAAR JtsstEz MT
formazane?l ¥& A3 Mo} & AT Fo vlHEA k. MTT £4 9
& 7IEM 2elmge dA FRo HFolMEe FALFE ZIAE Fig 69 HE
Wtk ol 48 A & F Rl JEA EHRTE HIF dxT2

0.000032~0.01% sZWHNA &9 et g2 HE2TET F 10~50% A
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2= dzTd vd 52 AHARF EHE AU 7 AN
o & 7B 2w ARotHMETY Tt s
a

A FAASF 23E Yl 2 Aoz Azdn

HE 5 3
F1EAF &3] 2 3(20%) e+
7| B4 &2 313(2%) 4+
PEREES .

+++ D FEL glo] @A, + 1 FHIL 92 §X7F =¥
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5. Afe L 2753 o5
Agedne AANA WY wse QAo o AfFULBE £ANA F
£ 95 wHE A% 4 AT B AWl QoW FHE 2~6 Aol
o A58 2dnge A Fe4olM A pH WA Aol rFBen A
432 A% 23 288 duy 245 AeTBe 50%7 AAHE
w2el SCy o] oF RAppmelddTh. Wehd AL A=A L nY
s @Ade | AED 109 AE A= ATHFig. .



6. F8&A
FFo da Z]&Fo U3 FLAS BEE] 8 B 39 XA AF
E4E E3 5 Y FFE FAd39y
£ 3 2% 484 HEE 23
= g (%)
Zg & 10.0
B ST 0.2
A A 89.8
(&8 : w/w %)
¥ 4ole o8 712 FE&Fol digt 484 FH ZH4E YR d
¥ 4 ZY e A48 24 29
Al & o84
A o)
zzdazyE )
Pz s o)
ZogddZ2F 400 o)
Hq 5ol FFEF da FE&HE Y JMA HFA dig 484
As g eI
5 HAEAd 484 H2E %4
= B} 2k (%)
HEA 1.0
7ZIBA €813 0.2
A A 98.8
(49 w/w %)
AEo] Al2H HFAZrE JE=FAdEAFZOR, 3JJ=EAZZ



ZH ol o] Eoln, HXE ZA3 HdFPo) AlEHE ZE A

g2 9
FAEAN a3l 2F $8 AEA4E YEY. E 6dle FHFA ZE&A H
H

YEt AT}
X 6 HFA4Y &8 A 27
A = 384
S|IEEAdEAFRO = O
BT IdAZZ QR O
Zeodd 22l F diHeoldHolE O

T 7le AAE AFA d AHEEE A 7HA Fol&d AFEAd A o

84 H2EE g A%e YERUAG

7 AW 484 HEE =4

Al & ek (%)

AR g A 15.0

FIEA SElag 0.2

A A 5 84.8

(&8l - w/w %)
Aol AHEE Fold AWEdAs EUFFE BokdA da AesHE 4T
g -HAHHOE, AT U EZdHolEoy, HAE ZAx AFo AL
ARBYAE el 2F 5 4848 Yelddd X 8ol AdZAA
484 H2E AFAE e

A8 A8 A
£T)§ 2T o) 0
AT g dogH2AdHolE 0
F7lu % =27y elel o)




AA BFEFA HARE o Al o&

a tEA<QA TR HFF AWE FA st

10, 11, 12).

B9 &Y s A

AE & (%)
POE(60) hydrogenated castor oil 05
Glycerine 3.0
Propylene glycol 3.0
Phenyl dimethicone 0.5
Chitosan oligosaccharide 0.2
Ethanol 8.0
Methyl paraben 0.2
Propyl paraben 0.1
Perfume 0.2
Water to 100
(&9 w/w %)

® 10. Boj2x Ay A

4E & (%)
Stearic acid 3.0
Cetostearyl alcohol 25
Glyceryl monostearate 2.2
Polysorbate 60 16
Sorbitan sesquioleate 05
Liquid paraffin 12.0
Squalane 2.0
Dimethicome 0.3
Glycerine 6.0
Chitosan oligosaccharide 0.5
Triethanol amine 0.2
Perfume 0.2
Water to 100

(&9 @ w/w %)



E 11 AFF A

AEH 3% (%)
Sodium lauryl sulfate (30%) 20.0
Sodium laureth sulfate (30%) 30.0
Cocamidopropy] betain (30%) 4.0
Lauramide DEA 50
Propylene glycol 1.0
Chitosan oligosaccharide : 0.5
Acetamide MEA 0.2
Polyquaternmum-10 0.2
Citric acid 0.1
Red No 33 Q.s.
Perfume q.s.
Water to 100

(¢ w/w %)

F 12. oA A

AEE e (%)
Carbomer 940 0.7
Hydroxypropyl cellulose 1.0
Phenyl dimethicone 0.1
Chitosan oligosaccharide 05
Nonoxynol-12 05
Propylene glycol 3.0
Triethanol amine 0.8
Ethanol 15.0
Perfume 0.2
Water to 100

(49 w/w %)
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Abstract

ofuiel Mel L E Hol3
and wound healing, was prepared by NaNO; oxidation-NaBHi reduction from

Chitosan oligosaccharide having physiological activity, such as cell proliferation



natural chitosan. After deamination by NaNO: oxidation, the reducing-end
residue from NaBH: was converted to alditol unit, and the reduction was
checked by MBTH reagent. The resulting chitosan oligosaccharide had a
degree of polymeration of 2-6 from HPLC analysis. From moisture absorption
test at relative humidity of 43% and 81%, the moisture absorption ability was
63% and 57%. Moisture retention ability at relative humidity of 43%, silica
gel emvironment, was 98% and 97% respectively. Cell proliferation was
showed in the range of 0.000032~0.01%, wound healing effect was also
appeared in the concentration of 2% and 20%. Antioxidative effect (SCs) was
3213 ppm. Chitosan oligosaccharide was compatible with most of ingredients

used in cosmetic products.
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