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Abstract:N- ( 1-carboxyethyl) chitosan (CET) wassuccessfullypreparedfromchitosanandpyruvicacid (PA) underreducing

conditions, viaaldimineformation.Thechemicalstructureofthederivativeobtainedwasdeterminedby1HNMR.Itwasfoundratio

betweenpyruvicacidandglucoseresidue (RPT), reactiontime, pHandmolecularweight(Mw) ofchitosanhadgreatinfluenceon

thedegreeofsubstitution (DS).CEThadsimilarmoistureabsorption-retentionabilitieswithHA, andmuchbetterabilitiesthantheo-

riginalchitosan.
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　　Chitosanhasbeenwidelyinvestigatedandusedin
cosmetics, agriculture, food, medicine, biomaterial,
andotherfieldsbecauseofitsgoodbiocompatibility,
biodegradabilityandspecialphysicochemicalproper-
ties.However, applicationsofchitosanarelimitedby
itsinsolubilityinwaterwithpHhigherthan6.Car-
boxyalkylationisoneofthemostpopularwaystoen-
hancechitosan'ssolubilityinwater

[ 1]
.

1　Experimental

1 gchitosanwassuspendedin 80mLstirred
deionedwaterfor0.5 h.AsufficientquantityofPA
wasdroppedintoabovesuspensionofchitosan.After
chitosanreactedwithPAfor8hatpH4.5, NaBH4 so-
lutionwasaddedtostirredchitosansolutionslowly.
Keepfor2 h, thepHvaluewasadjustedto6.5 by
HCl.Thenchitosanderivativewasprecipitatedby95%
alcohol, thenfiltered, dialyzed, freezingdriedtoob-
tainwhitesolidchitosanderivative.Chitosanwithdif-
ferentMw wasmodifiedwith thesamemethod.
NMR

[ 2]
, DS

[ 3]
, Moistureabsorption-retentionabili-

ties
[ 4]
weretested.

2　ResultsandDiscussion

2.1　NMRspectra
1
HNMRspectrumofCETexpressedthesignalof

CH3 at1.35 ～ 1.40 ppm, CH ( CH3 ) COOH of

GlcNHRat1.90ppm, CH (CH3 ) COOHofGlcNH2

at2.89 ppm, H-2 ofGlcNHRat3.14 ppm, H-3, 4,

5, 6ofGlcNHAcandNCH2 3.40 ～ 4.00 ppm, H-1 of
GlcNHAc, GlcNH, GlcNHRat4.30, 4.64 and4.83
respectively.Theassignmentswereanalogywiththere-
portsforCET

[ 2]
.

Fig.1　 1HNMRspectrumofCET

2.2　EffectofreactionconditionsonDS
Thedegreeofcarboxyethylationvsthereaction

timewasshowninTab.1.ItwasshownthatDSin-
creasedwiththeincreaseofreactiontimeandreached
itsmaxiumat8 h.

Tab.1　EffectofreactiontimeonDS

Time/h 1 4 8 12 20

DS/% 26.3 33.6 36.5 34.9 34.2

TheeffectofRPTonDSwasshowninTab.2.
WiththeincreaseofPAamount, theDSincreasedob-
viouslybeforetheratioreached6∶1.However, after
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6∶1, thetheDSchangedalittle.
Tab.3 expressedthatpHhadobviousinfluenceon

theDS.DSincreasedwiththeincreaseofpHandat
pH4.5 thesamplewithhighestDSwasobtained.

Tab.2　EffectofRPTonDS

RPT 1 2 4 6 8 10

DS/% 26.5 30.7 36.5 40.5 41.5 42.2

Tab.3　EffectofpHonDS

pH 3.5 4 4.5 5

DS/% 25.6 32.3 40.5 34.6

FivekindsofchitosanwithdifferentMw:6 000

(a) , 50 000 (b), 200 000 (c), 570 000 (d) , and
970 000 (e) weremodifiedtogetCET.Theeffectof
MwonDSwasshowninTab.4.Withtheincreaseof
Mw, theDSdecreased.ChitosanwithlowerMwwas
easiertobecarboxyethylated.

Tab.4　EffectofCTMwofDS

Mw a b c d e

DS/% 54.2 52.7 48.4 45.5 40.5

2.3　Moistureabsorption-retentionActivity

Tab.5　Moistureabsorptionactivities (Ra) of(RH81% )

Time/h 6 12 24 36 72

CTS 8.9 13.0 17.0 17.4 17.5

PCTS 11.9 17.4 25.6 30.3 37.1

HA 14.1 21.6 30.9 35.2 40.7

Moistureabsorptionandretentionactivityofchi-
tosan, CET (DS45%) andHAweredeterminedat
RH81%, 43% respectively(asshowninTab.5 and
6).Tab.5 shewCEThadsimilarRawithHAand
muchbettermoistureabsorptionabilitythanchitosan.

Tab.6 shewCEThadbettermoistureacitivitythan
chitosan, butalittlelowerthanHA, andat24 h, of
CET, chitosan, andHAwere135.2%, 101.3% and

150.5%, respectively.Thatmeanedresidualmoisture
inthesamplesdidnotdecreasebutincreased, andall
thesampleshadgoodmoistureretentionactivity.

Tab.6　Moistureretentionactivity(Rh) ofsamples
(insaturatedK2CO3, RH 43%, 20℃ )

Time/h 6 12 24 36 72

CTS 100.4 101.1 101.3 101.4 101.4

PCTS 117.6 128.6 135.2 140.1 141.3

HA 127.5 139.8 150.5 156.3 163.2

3　Conclusion

CETwassuccessfullyachievedfromchitosanand
pyruvicacid, viaaldimineformation.CETexpressed
muchbettermoistureabsorption-retentionactivities,
andhadsimilarmoistureabsorption-retentionability
withHA.Chitosanhasaboundantnaturalresources.
Therefore, CEThasthepotentialtosubstituteHAin
manyfields.
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壳聚糖丙酮酸衍生物的合成及吸湿保湿性能
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摘　要:以丙酮酸改性壳聚糖制备了 N- ( 1-羧乙基 ) 壳聚糖 (CET), 用 1HNMR、 电位滴定等方式对产物进行了表征。

研究发现, 丙酮酸与糖元比例 、 反应时间 、 pH和壳聚糖相对分子质量 (Mw) 对产物取代度 (DS) 影响较大, 最佳丙酮酸

与糖元比例 、 反应时间 、 pH分别为 8∶1, 8 h, 4.5。随壳聚糖 Mw降低, DS增加。CET比壳聚糖的吸湿保湿明显增加, 并呈

现与 HA类似的吸湿保湿性能。
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