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2% CERLS M LG L #F 10 g 2R M 13.5 ¢
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MK 1 hsds 15 g AR BT 20 mL RINEEH,
PR WO A B3R = U P, 30 min 58, SR 5 TE
50 °C N E IR R S BEFE R B 4 b 25 bW MK
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i, 25 H.
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7% CERLO M T B 1 % 1.0 g CMCNa 43
F 50 mL HEEH%K 1 h R B ZE 250 mL =5)f
o, T 50 C N E R R ) ek E R i T - 22 18 R
TIRE B AT 5 T & PRV TR (n CRLER) o (FP TS =
1:5,8 4. 0 mL F BRI T 20 mL JE/K S B 40 I
N 4,812 Fl 24 hy NV Z5 R 5 & B3 W, K &
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1.3.1 FHEUK

it il A ) 3 8 4 %50 0. 5% . 1 Y Al 2 %) B9 CMCNa
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25 C P RAER R T I E HF LW ER 3 K,
WO B{A.
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FHAT VKA rh B 8 2235 57 2 kDL B AT A A T
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cfu/mL(cfu N T BB . %4 .

SR A 1 B R 2 TC ] — 2R 90 ok B2 A R o % R O
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Fig. 1 Synthesis of CMCCNa
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BUEALEE 10.5 g B TR PP H A 21 ¢
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SEIMA 50 % EFAHO Hh 2.4 mL,6 S fMA 2.4
mL 7K BV ORTAR 0 DR P AT 4840 s SRR 2~6 S ik
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2.1 ZEHIRLE

CMCNa 1 CMCCNa-4 f'H-NMR ¥ & WL 2,
Hrr o 4.79 8 D, O . 2% CHRL7, 13 10 B dE T A, 0
1.19~2.2 J& TH & EE M CH, Al CH, AW YK, o
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Tab.1 Substitution degree of chitosan derivatives calculated from C/N mass ratios in element analysis data

FE i LT w(O) /% w(N)/%  m(C):m(N) DS/%

70 R (CsHyy OsN)(Co Hy O s 5 39. 38 7.50 5.25 93.75%
CMCNa (CsHyy O, N (Co Hy O) g gsr 5 (C, HO, Nad g gy 7 45.15 7.11 6. 35 64.17
CMCCNa-4  (CoHyy Oy N (Co Hy O) sz 5 (Co HO, Nad g a1 7 (Cro His Do 2z 0 44,08 5.18 8.51 25. 20
CMCCNa-8  (CoHy; O, N)(Co Hy O) o625 (Co HO, Nad g g4y 7 (Cro His Doy 5 43.51 4.55 9.56 37.45
CMCCNa-12  (CyHyy Oy N) (G, Hy O 60 5 (Co HO, Nad g a1 7 (Cro His Do ior 43.03 4.32 9.96 42.12
CMCCNa-24  (CoHy OyN) (Co Hy O) g o2 5 (Co HO Nad o g1 7 (Cro His Dooist s 43. 64 4.27 10. 22 45.15

- ONBE BB DS S BR .

CMCCNa Hy HCAR BE & W 38 I, B 25.20% 3% %=
45.15% MBS [ i 3t 12 h J§,CMCCNa-12 5 CM-
CCNa-24 1B BE A 25 R K, 3k T g F 2 B2 A I
) ot A B T B 2 18] A2 B S R F IS 22 40 B BN )
HEAT.
2.3 ®ESW

% 2 A[ A1, CMCNa f1 CMCCNa /KIE W ¥ B A
— 2 W R 5 A TR A 42 80 , CMCNa 19 25 B & 1
CMCCNa. H. CMCCNa ) % B B 2 B BE (9 384 i i
Wl /N3 TT B2 B CMCCNa B A3 /K M 4% , B3R 1
CMCCNa 4 F N 5 4 F ) 208k, B 5 BOMC
S8 ok e D00 o 3 5 oA R R R

2 PUYIRIE R A

Tab.2 The results of viscosity test of samples’ solution

i/ (mPa + s)

B fh
0.5% 1.0% 2.0%
CMCNa 11. 21 23.10 135. 80
CMCCNa-4 4.23 8. 30 42. 50
CMCCNa-8 3.06 6. 45 38. 47
CMCCNa-12 2.41 4.66 35.12
CMCCNa-24 2.13 4.03 34. 89

2.4 HLB{ES#H

il g K Bk % CMCCNa ) HLB {E 254710 %
iR 3 Fron. b H BUICE B9 50, CMCCNa 9
HLB {E A Bk /1N 3 ] fE 2 T B R PEFT A RE (19 51 A
SR, BRI, H & CMCCNa i HLB % K T
8. 7E 13.26~14. 72 ZJa), LB B I iy K A 1 L 58 IRk
TRIRFERBEARE TR EE . 97K T CMCCNa A
B 1 AU 1 225 SCRRCL Tl 0, 7= 95 89 HLB {E A
(7] JHC L 0 PRt AN — A AR 30 (87 PR 0 AS WF 5 5

i CMCCNa A] AR A 1 12551 L L A4 350 48 B 751 46

# 3 CMCCNany HLB A
Tab.3 HLB values of CMCCNa

FE b FEJK & /mL HLB
CMCCNa-4 2.54 14.72
CMCCNa-8 2.21 13.91
CMCCNa-12 2.02 13. 38
CMCCNa-24 1.98 13.26

2.5 MIEBASH

AR BRI E PR MIC, 25 Sk
4 FFoR.4 FRBUR EE ) CMCCNa B30 E 1138 1 CM-
CNa 3% , FLFf 5 SO EE 9 3, MIC & TR, b
TEPERG 9. X AT g & R 5 CMCNa # b . CMCCNa
R T BT U T P A R A T X g R
[ 7% AR A L {3 CMCCNa 3T B 3% 14 4 i
IF Bt 5 WA BE B 3 A T A L pE AR e T
CMCCNa WL E J). L 45 - % B, CMCCNa H A7 fE
h 0 R R B0 T

F 4 CMCNa il CMCCNa XJ K J AT B
4 T (0 4 BR A 1 MIC
Tab.4 MIC of CMCNa and CMCCNa against

E. coli and S. aureus pg/mL
MIC
FE it
NIRRT 4 v (03 A IR E
CMCNa 500 250
CMCCNa-4 62.5 15.6
CMCCNa-8 31.2 7.8
CMCCNa-12 15.6 7.8
CMCCNa-24 15.6 3.9
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2.6 FYHEANFHARBFIWREND
ATITHE S W
TEVTRE R B S 56w, DA H A TR B 50 N % 80
%Lk 120 min % 50T ], 45 L K 3 s, 5 1 %5
Ab T A HE 5 2~ 6 5 Ak T B DT R A7 FOAS [A] RR EE
il X WL 2~6 5 4b J5 i B i A8 BRI 5 C(CMCNa
780 .CMCCNa-12) 34 R 45 17 TR B 5] i e e 1. 24
CMCCNa-12 it AR5 ] 0. 15 g I (b7 4), R IE Y
ER 5 0.25 g mhiE-80 (Kb 5 3) BE AR AH 24, Y
CMCCNa-12 i A 3A 3] 0. 25 g(hbJ5 5 Fl 6) B}, %%
i E] L R AR S 0. 25 ¢ CMCNa (77 2) A2, iX
FWIR % CMCCNa-12 A 2 14 38 in, 18 2 550 i Fa
PEZ Wi 58, B A &5 CMCNa A [6] B 68 % 35 5] A1
AT R BB RCR B CMCNa A B MR A fE i
o 1390 08 AR W 2 R e v A RCHL, R T 4 i CMCNa
KW AR TR 5 AU I B S LA, 5 S Ak T
(THMD 5 6 54077 OR & H ) 1% e P LA 45
FHT, Hh IR B AR b R — AR [ A
$&7% CMCCNa-12 ELA5 5558 1) Bl B AE .
1~6 54k J5 iy J 3B 3 A5G 30 B8 IRl 4 1K, 0
W3 W4 L0 W1 IR IRE IR BRI R EES
TR AR FR Lb iy 52 3 45 2 — 3L
FRGE R F B CMCCNa-12 A DIE Jy Fa e 7 42
o 0P A TR B R e P mT BB 2 T CMCCNa-12
KV WA B, B B BRSO Bz oy T g%
AEAE T W& L TE WAV 1 I [T S T 5K L fe AR 25 )
BRI W, 98D B4 5 UURE AT ) s — & 3 (6] VR 42 &
TR0 A AR e v /I BL R LT 4,25 1, CMCCNa-12
BL& B2 Z e e R r s 1.
1.00
0.95+
0.90
R

0.85r

0.801

0'750 2.0 4.0 6.0 8.0 160 1 2.0 léi-()
t/min
B3 OREAb T 7 H R R 3R 1 0 R R R L
Fig. 3 Sedimentation rate of calamine

lotion with different excipients
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Fig. 4 The mechanism of action of stabilizer
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ik, Horp CMCCNa-24 5t K i #F B FN 4 35 €0 8 45 Bk
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Synthesis of the Schiff’s Base of Carboxymethyl Chitosan Sodium
and Its Feasibility as a Multi-functional Stabilizer

GUO Youhong ™ , LIN Shuisen, XIE Nana,CHEN Jianxiong, XIE Zhixin
(Department of Pharmacy,Quanzhou Medical College, Quanzhou 362100, China)

Abstract: The Schiff’s base of carboxymethyl chitosan sodium was synthesized by the reaction of carboxymethyl chitosan sodium
with citral. The structure of the Schiff’s base was characterized using 'H-NMR and elemental analysis, which confirmed that the ami-
no groups in carboxymethyl chitosan reacted with citral to form the Schiff’s base. The viscosity, hydrophile-lipophile balance value
and antibacterial properties of the products were also investigated. The results showed that the derivatives have potential as a high
polymer suspension, wetting and antibacterial agent. The properties of the products as a stabilizer of suspensions were further investi-

gated.Sedimentation rate and dispersion experiments showed that the product could improve the stability of the suspensions.

Key words: chitosan;citral; Schiff’s base; suspensions; functional materials



