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BrEtsh i, ™ ; DEAE-Sephadex A-25 I | Pharmacia
AT FEREMTRERE (200~300 H) W [ 55 5 22 TEREE T 15
AR F]: 95 Y MERIRIA F Sigma 23 w5 [8] 28 I [ K HE
TR R A 2T &t 07 BB S A, ¥k
E7 oy #r o, DS s 3 S48 R AL C I AR AR B AL ) )
DY89-1 M Bl 5 51 AL CT e 2 LE MR AR A R A FD
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LT AMEEAL (75 F Brucher A4 &) . WET-SPM-9500]3 J&+
1B CHARZEA D,

1.2 AHiE
1.2.1 Gls w948 75 %

SRR A (T IR 350 g BrEEA- Mk, Lh 10 514
BN : HESR AW 2 1, o, FERZISIRMAIK, 4 °C
THEHHRBGI R o 3 IEEES 0 (7 500 r e minT!, 15 min) Bk
TH . TUEY FIRE SR TR AR, R 3R, &7
FR PR . 40 Cliekt 2 Reds B IR 1/4, B —20 C
VKA o 5 LA 13 R JE v e it g #e R 1/5 PR A
A 5% NaCl: FHEL(L ¢ 1, o)A WIEAT Folch™ 43, fii
Gls 5 AJKA, UegE L2W, FREZWRHT4E, 53+ L2
o B A0 CHeFEZR KU F AL H R, WA 4 CERIB/KBE T
T Cl k. B THERAFHER Gls.
1.2.2 Gls th stk

(D REBTR SR EHT, BRI 50 g B 3G IL T 1AL Z 47 Pl
JBE (200~300 B MIAGE SR VTR AT R . B B P fk
e fii 2z B FEM T BOPHIRIEL . SR E KRR B 2T
P BEEAE 13 AZHEFE R (1 em X} 40 em) , BIIEHERE, —Ik
Inoe . e R T m e ST A, DAME T REBCULIE . It
B VR AN B A A=A, R B R AR 5 em AbET, 45 1N
b, IFIRESE . BE T IR SE R TIME . BH , FTITE
JE. T 2~ 3 R R I 05 R T R AT A DURAIE T A7,
TP . AR 4 Bk rk A R 2 T g isf 57 B 56 1 e
FE . FH—SCUE I AR U AL BE R AR T AR S B A R Z T |
L/t IRIZ0IM8 . SR0G . TRAT IR 2, 12818 HE I F B
VR, (AR A E AT TR /N0 e ERRAERE, |
FAFZ LA (A~2 em) FIER . B 10 AR &0
Ve LWEAR LA B ARARSS . TS 15 RISy ¢ R
IR (30 ¢ 60 : 20, ) PEH AR, AR B, A
VR T EBREZE T,

(2)DEAE-Sephadex A-25 &-FAcHtl )24, BEIR T g
Ml 4 2 BT Yu % 75 . DEAE-Sephadex-A25 TR &
F 10 fE4E C/M/0. 8 mol » L' NaAc(30 : 60 : 8, @) iR&
WS BiERE 30 min P L, i, W EEE 3R, RKKILWAL
TERAW S 4 C. HIRET 10 ff& C/M/W(60 : 30 :
8. @ IRAWF . Bk 30 min LA by g, W0 A 3. LI
Fi R AcBF . BER A DEAE-Sephadex A-25 & F C/

M/W(60 : 30 = 8, ) IRA WA O, ZEPEIZ A CHEIR
BB AR .

AL AR DRI RIS, TRARI AT R H A WCE
FEFEIR . A RERZAT H RS F A WO 75 ¥ f# (0. 5 mol -
g ). HEAEM AR, A 0.5 mL « min ', RFERE SR R
F 5 RREAE P EHRCE SR, BH . SEH 10
FERBR A UEBE . AT 20 F5RFRAY 0.5 mol « L™ (SR
PR EEVARVE I, YRR 0.5 mL - min~', B —IRPEME
Sy HEREEERG . SR RUECA P ZT T R . WUAR S BRI
T, XTZEIKENT 48 hy 4~6 h Kk —W. JIMADVEIE T BE
R 40 CUEZT, Balifbny Gls™,

1.2.3  BSM-T WBOK Rig ik 5 4o sk i ik e AT

FRECT mg Ak )5 19 Gls, E4 2 10 mL, FREE 0.01
mg + mL ', AHPIREC 4 mL R RSO RE, BARER
190~400 nm, ¥ KBr FAE %, 78 400~4 000 cm ' [X
IF1] P X 28 1 BRI A T LT A A
1.2.4  Jeg 4k iz 4% (LBSA) 69l 2

FI A Svennerholm"™ DAME B2 (5520 95 %0) bR UE S
Bl R . OB R & /22N 5, 10, 15, 20, 25, 30
35 pgo FMLLT H ki T: 2 EHNZEKAMEE 2 mL
Ja . AMBAF 2 mL, 100 ‘CZ& @ 15 min, FAKRH, INIiE
PR 5 ml, #BFIEY; . EKE 15 min, BUB 6 FIER. A
SHNAT LSy TG A R AR HERCAE 580 nm ) I f
F e - WIS T R 2 . DA o A — o VR BE PV T
BRI P IR AT 308 3o b e P T S B v R G A
TR 4k, JFRTAL Gls 54 .

1.2.5 RF A ZRELGIM 75 ik

RIS R 2 7 B E 0.1 mg » mL™" Gls /K%K
HntE R biles Gls B, S T4 21 H A E . 2480k
KBRS 88 . FESRE T H A HE SPM-9500]3 J5 7 ik sk
Br L, WEFEERIETT, BN 50% ~602%., HER
Sig Ny S RKERTEEY 125 pm X125 pm, HREHGER K 200
nm, B ERECH 0.06 N - m ', XF Gls BEA9/E R J1 il
£ 10 LA . BT UGB 7E 1E ) XR34S

2 #iRHhe

2.1 Folch 3ERHE LEKEH Gls EEMX R

#4T Folch Zr LAt ZRARBUZR DA ZE Y, (HRIF A2 IS
TR RRAT i SCHRARGE D S, B 0 FFERIER Gls I, 2
TR TIK Foleh /3B, ASLgur, k1T 1 WK Folch
SEC, R Byl e H s Gl R & &, 53R 0L 1.
mEE 1A E, 58 Gls i, #4173 ¥k Folch 7Bl sk 7l ik
ST I A BROR o
2.2 GsEERMENELER
2.2.1 wERBRATAEWE

Bl 1 LASRAEMR VR R VR B A AR AT . LA Aseo fH (ABS) 9\
At amIARMERIZE 75 15~105 pg (9 Gls EFEHE b, %
HAE (ABS) 5845 G IR R & B2 RIFMAEXRR G
=99.94),



JeigeE S 1047

5 4 1]
0.37
0.2
&
0.11
0 T r T
0 10 20 30
Sialic acid/ug

Fig. 1 Criterion curve of sialic acid

2.2.2 Gls4%

Gls MFEBGE IR Yu (97 3 RS nscak . 76 5256 s s i
T —20 CHMGIR . AR B 2R L R, AHF
B G B T ) R R AR IR R, R AR R Gls i &
U AR AR R R 350 g B AR ik, iR HRELY Gls
1,083 2 g, GMENRLS A MER IR & o 11.38%, X 51k
PN IR s R — B R LS ALY Gls. HAE
KE) 826~10% . FFHAE G E AR X HLEE Gls #F47 T 4lifk,
1521 0. 193 3 g 4fifih, B 100 g k- Rl L AT 2 ) Gls
0.055 2 g, &K LBSA=20.95%, M4 F Gls &N
62. 85%0 . SEI Y 53 B UL U7 Tk BE A 5 b 4R B4 v Y
Gls,
2.3 4 Gls BRI B
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Fig. 2 Curve of ultraviolet absorption
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2 i LB A0 R 1 7 R S A MRV R A AT X AR Y
Gls S5FrEmE iR R AL SRS #AT T 1S, S8R A KBr &
R R EIEATLT AN IS i . ST R PR A T MRV R R
HE A R IS 57 5 Ak 1) Gls B W YT 457 AR 21 /38 dn &
3R VRN 1 40 (3 342.60 em™ D) LT —3EWE, & O—H
B 45 W% B, W fr 2 kb (1 725.09 em™') W £ 5 &b

(1 434.39 em™ ) C—0O WIh4E4RSN, Wi 3 4L (1 654. 62
em D) KPR C=0 {hZEdRa), Wiy 4 4(1 531.38 em™ )
S N—H 25 g PR Sk, 7 6 b (1 265. 22 cm ') Ak
Jrie st Il AR 4 iR 2 . LA S0 BT LU FT T, s o e Y
R 53 FHRHIE B RE T 2T /PR i, AE 24k Gls Hh3d ek s,
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Fig. 3 IR spectra of sample

a: Sialic acid; b: Product

2.5 GlsWEFHERES

AFM [REHTE Gls (W B J= 18 . SRS 15 22 1 1) A
HARFIIREZARF /N DREAS B 1 1Rt LA AR 2
XA BN RAAE 1071 ~10° No i n 1 KT
107° NI, AR AT AE H PR B3 . 1t J e e 2 1)
s R IAR Y Gls BOWTEARIE ™ . Y HRET7ERE 21
iy BEAR R TR OB BEC R TR B AR R
RESTEARRFAE » 17 ELAL 52 SR AL R AT X
—HORNE] Gls, EPRTEETTE] Gls HIEIEIER

JEF S WA Gls i3 1 R nl LIEIR . 35 Gls #f
W AE 25 B A i 23[Rl van der Walls J7 . & i
HUME A BCRK / GOK AR AR TR IR 2 SR A X s R AR TR
BRI EURARTE Y o 2 AFM [EEHF B EI S Gls 2 3%
TN REFE I Gls B9 RN, THA T AR 5
5 Gls iR A A AR 0 5 20 30 S SR 5 B
Gls ZRIK, b5, Rk REEFITMG . e kil 28 — 4
Gls ZRMA ., AT, FEHRETIRMERTT . S8 E A &
BT — SR R ERIE S BRI RORL X BERFE 7 Gls 7
TLRET LB SRR WO AT BE 5 W 7E 2 B R T
ERZRIEA,
2.5.1 #4% Gls 544k Gls 4§ AFM #3085 47

Gls FMR B BCAE AFM 4R T, AT B X314
JEi o FEFAE BBl LR B — SR/ IS B BRIE B A BROE
ENTATRER— LR/ NATRIRAN A 1 Gls ZRAR . ARBF5E 7351
XL Gls Fnafify Gls #4715 J7 WA . I 4
R LAA . LR Gls R B AL . AR 2], 1R
RI/VINETERA A T EL AT UL —Se 5 R Yy BRikZ 5h. &
ik a7 FIR Z 2 ALICTE R 5. X e 2R LG & 19 Wy ol g
SEGRARE BRI R T . BRI AT RESE Gls A B sl 2295 1

B2 AT BRSO . ) A(h) B X 4 () HreEAR Y (3 3k
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Fig. 4 AFM images of crude gangliosides
(a): 10 pm>X10 pm; (b): 500 nm>X500 nm
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Fig. 5 AFM images of pure gangliosides
(a): 10 ‘umX 10 gm; (b) 2. 5 pm><2. 5 [,;m

2.5.2 Gls % R4k AFM YL

ST J1 BB Gls ZRK, 18 6 Jy 10 pm X 10
pm 3 N Gls 2 BN I T B W IN 45 2% . 151 6
() /& 10 pumX 10 pm FHETE B 2 1Y 126 4~ Gls ZRIE,
MIE R A . FAT b T N R 1 Gls 23R
R B 6(b)Jk 126 4> Gls ZRIRI RN ATIE . AT I,
Gls ZRIKHR/PZHAE 100~ 180 nm JEH N A D ELH)
LW K/NE 300~350 nm Z ], K/NFE 30~100 nm LK
180~300 nm A7 IE 95043 . 1 SPSSI10. 0 RRGETH /T
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IR/UYV Spectroscopic Analysis of Gangliosides and Their Microstructures
of Polymeric Aggregates Observed by AFM Technique

WANG Hai-long', SUN Run-guang'” , ZHANG Jing’ . HAO Chang-chun'
1. College of Physics and Information Technology, Shaanxi Normal University, Xi’an 710062, China
2. Department of Food Engineering, Shaanxi Normal University, Xi’an 710062, China

Abstract Gangliosides, a kind of acid glycosphingolipid containing sialic acid, plays a very important physiological role in bi-
omembrane as one of the important components of neurocyte membrane. They were extracted from bovine brain by the Folch
method and purified by silica gel and DEAE-Sephadex A-25 column chromatograph. Their molecular functional groups and mi-
crostructures of polymeric aggregates were studied by infrared spectrum(IR) , ultraviolet spectrum (UV)and atomic force micro-
scope (AFM). The experimental results indicate that: 55.2 mg of Gls from 100 g of wet bovine brain had a certain purity,
62. 84%. And their UV absorption spectra appeared at 195 nm, near to the results reported by other peoples. Compared with
the IR spectra of sialic acid, the experimental results showed that the structures of the products had the units of sialic acid. In
order to investigate the aggregate structures of ganglioside. AFM technique was applied in water, and the results showed that
gangliosides can form spherical or ellipsoidal structures in water. It was determined that the size of polymeric aggregates of gan-
gliosides varies between 55 and 380 nm, the average size is (148. 9366.7) nm; the height is between 1. 0 and 5. 0 nm, and the
average height is (3. 254=1. 01) nm. The experimental results provide a theoretical and experimental basis for investigating bio-

logical activity and the exploitation and utilization of neural drugs.
Keywords Gangliosides(Gls) ; Infrared spectrum(IR) ; Ultraviolet spectrum(UV); Atomic force microscope(AFM)
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