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s HAE, R R T E S B B AT A Y (N-Gly ) 5 #:%, FIH 2,3-F 45—
Eﬁ%iﬂc@ (fAFRZEER ) X N-Gly #HTH0 0 e B, 198 EE R4 (QA-N-Gly) ; 25,
DB J Ay A 1ot P e o A T i) 7 22 AW AT AR /W S 2 B /K BEIE. ( QA-N-Gly/Gel ). XM EUT A= Myt AT
FTIR, 'HNMR . Hift, Zeta HUAZ LI BOIESIO %2, FHXF QA-N-Gly/Gel /KEEHEAT T BIALPERE AL M BE
VRN GERRW], BRI ZE AT, QA-N-Gly IS EIAKRLT-, Rt s34 7E 100~200 nm,
Zeta B M(93.9£1.7) mV, R FwA R IERAT, BAPIEME SR BT LR e A e K S A
ZIIHUBRE R FIFa 1, QA-N-Gly/Gel BYHWTZIN 10 66.8 kPa, [E4EHHHE A 13.3 kPa, QA-N-Gly/Gel HA W I
PN ER, X4 B R A BR oA A HE B M B R 4 Bk B 97% 1 50%. BEAh, QA-N- Gly/Gel %(ﬁmlré, 4
MIEEMAR, NIH-3T3 40/ 48 h FAid 24 80% LA I,

KB WHIR; FREh; WIS JKEERS; BURAEL ThRerkl

FESHES: TQ427.26 HERFRIAED: A
XEHS: 1003-5214 (2024) 03-0597-10 FRIRIE (RFERS) #RIRE (OSID):

Preparation and properties of quater nary ammonium glycogen
derivative-gelatin composite hydrogel as antibacterial material

JI Qian, XU Xiaoyu, CHEN Xi, CHEN Jinghua"
( School of Life Sciences and Health Engineering, Jiangnan University, Wuxi 214122, Jiangsu, China )

Abstract: Aminated glycogen derivative (N-Gly) was firstly prepared from glycogen by amination with
ethylenediamine, and then partially modified by 2,3-epoxypropyl trimethyl ammonium chloride (quaternary
ammonium salt) to obtain cationic quaternary ammonium glycogen derivative (QA-N-Gly), which was
further crosslinked with gelatin via amide bonding to synthesize quaternary ammonium glycogen derivative-
gelatin composite hydrogel (QA-N-Gly/Gel). The glycogen derivatives obtained were characterized by
FTIR and '"HNMR, and analyzed for particle size distribution, Zeta potential and morphology. Meanwhile,
QA-N-Gly/Gel hydrogel was further evaluated for analyses on physicochemical and biological properties.
The results showed that glycogen was successfully aminated and quaternary ammonium modified. The
QA-N-Gly, uniformly dispersed nanoparticles with a size distribution of 100~200 nm and a Zeta potential
of (93.9£1.7) mV exhibited distinctly positive charges and antibacterial activity. QA-N-Gly/Gel displayed a
fracture stress of 66.8 kPa and compression modulus of 13.3 kPa, indicating improved mechanical strength
and stability due to addition of glycogen derivative. QA-N-Gly/Gel also showed obvious antibacterial effect
on Staphylococcus aureus and Escherichia coli, with the corresponding inhibition rate reaching 97% and
50%, respectively. In addition, QA-N-Gly/Gel showed no hemolysis and low cytotoxicity, with the 48 h
survival rate of NIH-3T3 cells > 80%.
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EeWH: HFARRAEESTH (22205083 )
1EEEN: £ 5 (1989—), %, LN, E-mail: jigian@jiangnan.edu.cn, BRZ&AN: FEME (1971—), B, #Z, E-mail:

chenjinghua@ jiangnan.edu.cn,
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KBRS — 2 ELAT = 2k I 24 25 4 1) 3 78 5 A1
WL, FEIK A AT R I AH SOR A Tk U2, ke
Jie ELAT 25 [ A A ML A T A R 28 A A DR sl - A 7
K, FOKEE, FEAEYIEE 25 T AR R 2 W ki
HLUTHE . iR B R R A0 R
D Ao A = RO E 5 K 7 31 B PR ), SRR
TR AEVE =, B BRI AR E . A Y
PR UL K Bz BR SRR, (B IR S 1) B IR 1 0 7K 8 S HL
B e AR e e R A, BRI T HAE A W ) 43 sk
BN, BT DABIE 52 A 138 5 B e 5 LA D) e 1 A
SR e S R T ATWAA UL Y €3 = S

YA R G YR — R RSO E Wy sl i i
WAKMME, HAER . K5, W, BEEEm
NGRS, JRAR G/ N FOUE 25 AR
SR T AR R SR ANz e . Hidr, FHEF
REBCIR R A3 B FLAK B e 4 L 6 108 18 BRFH 0 F ey 1)
TR, LIRSS R B R AT, X R
) 24 TRT FES A IR AL il 4 A AT S s R TR BE T
T LT DA R A 200 B 7 A i 24 0 O D A 2
REM B NIEE 2R, o8, TR, R
TERIRINZREDURIRY, HAT B 0 SRR R A 3
T, WARIREREA, BAATRIRAbA T,

AWFEAERE R (Gly ) BB b2,
AL . AL Pl 2 S A i
FWEIF SR b, — RO 2 LA AT 5 T K A
e AEBR S N 5 o PR Sk S R A s o 1 L R R
Ja SR B 5 & . FEIEIERE b, Xk
WEIEAT Y (N-Gly ) #1728 3h (&1, (0% )5 55
Tl REIERM, T RBHE TR ECR K 014544
B2 E ER AL BT A Y ( QA-N-Gly ) , QA-N-Gly
FETAT (4558 BH 5 1T LA I 200 TR 1% £ 5 R 200 i B
NI R Y N R N A B N AN S == 5 U
AT A 5 I s o PR A B, il A DU MR
B 25 At AR JE AT A /A e B K BE IS ( QA-N-
Gly/Gel ) o ARWFFRUARIRAEYIM B EN , LG K
FEIERERE IS, WREA IR EREMH T
FKEERC AR, DU FEYY . 4. HALSFSUR,

1 LIS

11 KFENEE

BEJE (Gly, BR) . To/KLEE( AR ), AT ( AR ),
T HIILH ( DMSO, AR ). N,N-$3E —bkmk ( CDI,
Fii 748 98% ). L (AR ). i@ (CP), A%
fbih CAR). BIfR (A AR, CP) | HIREF (5

AL 99.5% ) | AN (CP) , EZGERIEEIL
FIABRAF; RHREFRIE . BURREIRIE, bUNERM
AR AR A F  AHERER (0.1 mol/L) | 2,3-
RN = HIRAE (ESE=95%) . 1-4
FE-(3- T F LS LY I Bk T R BR R ( EDC, R
AT 98.5% ) . N-FRIEBEFIMEW B (NHS, Fi
0 98% ) . WEMEEE (MTT, Fis/0%0>99.0%) .
LR IHE (AR) |, A s bRAE AR R4 A R
oAl 1RV, 92 Sigma-Aldrich 57128 A
DMEM g st | HaRER-BEHEE (W) .
413G . 52 El Gibeo-Invitrogen 23 Al 5 4 0 (A8 45
R (S aureus) . KIGFFE (E. coli) , 1LF K
AR SRR TR BE AR 0 /N BRUER
e NIH-3T3, W ERFEBAE (L),

PHS-25C pH it, Mpfeihded| 2 0% ( Lifg ) A
PRy H]; TENSOR T 0 d B 725 6 21 4N 65X
Avance ARV REILHRITIEIL, fEE Bruker 23l ;
FreeZone ¥ 7 T-#:4L, 35 E Labconco A ] ; 4111FO
fH R E k35 5546 . MULTISKAN GO [ilbRiX, £/
Thermo /A 7l ; Zetasizer nano ZS Zeta HL{y; M 40 K ki
B ML, JEE Malvern {X #2375 DHR-3 i A4,
EE TA L8N F s BSC-1300 [T A2 A= ¥y42446, 75
M2 22 A ARAT RS F] 5 E43.104 T g ik pl, 36
TR T R% (R E ) HBRAF; FEI Tecnai 12 %
SR HL - AU, T 2% Philips 23 7] 3 SU1510 1 SU8100
HA T B %%, H 7S Hitachi 2 7] ; THZ-C [E{6+%
IR, REHMARLER AR,

12 HELITEMHER
1.2.1 R&AEAHERITA4Y (N-Gly) #4%

FREL 2.0 g Gly 5T 100 mL Jo7K DMSO H, #%
TR Gly Ea&W . mIEW P IA 2.0 g CDI,
35 CTFHiHE 1 h oGtk ¥ 3.08 mL &4 &% F
5 mL DMSO 1, SR 5 7E R R T it 35 86 &
TSR M R AR, AR T =R
NV 24 ho ROWASHJS, B VRGEENT 3 d (AR AEXT
43 F i 8000~14000 ) , BHIEK-BENTRAE-80 ClAT
48 h, 7%%| N-Gly FE{£,

122 F4deEReATA4 (QA-N-Gly ) o4 %

FREUN-Gly 2.0 g 5T 50 mL £8 Tk, 1
60 °CHESIiFE T #f#, I H NaOH #( 0.1 mol/L )
JHAT pH & 8~9.%f 2.0 g 2,3- A 1A 3k = F L G fb %
HIA N-Gly ¥, 78 60 °C FIHIRIEFESN 6 h,
FER VARG, B RN RGERT 3 d (BB ARXT 4> 7
it 8000~14000 ) , A5 BEHTAE-80 °CiT 48 h,
55 QA-N-Gly [FE A1

X} Gly #3545 IE BB B L i T PR
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13 HEITEVHRIE
1.3.1 N-Gly BAXE 65m 2

KRR TR 2 L1, b NaOH J & R LAY AR 1k
SERFWEITR A9 pH, 21 NaOH AT S pH 28

by E 2k, W% NaOH fEFD pH 2875 T
i, %30 (1) 718 N-Gly BB E .
DSy.q1y / % =
Mgz < (V2 = VDX Caon (1)

x100

Waealy =My e x (V) =V x Craon
. DS MEURE, %; Wx.aiy A N-Gly fJiT e, g;
Craon H NaOH IV EE, mol/L; Vi, Va4l ok
P pH 278 55 0 NaOH BUTHAER, L M wumen N
AT PRI BE R iR, 161 g/mol; M oo N
JHE FRE BE (9 BE R o i Z T, 87 g/mol,
1.3.2  QA-N-Gly B Z &g 2

QA-N-Gly Ay HUHCE FH E LI , DU R
AR R, LLAE R R AE Y. Agt s
QA-N-Gly "l CIF843 RN , 232 ik 4L A TE
LW AR R R, %X (2) A
QA'N-GIY E/‘Jﬁlfﬁg

DSoanay /0=
Misegpinss *Vagno, *Cagno, qi00 (2
Woanaly ~Viagno, X Cagno, X (Mogey + My )
K Vagno, HilE I FEMERREIATL, L; Cagno,

RS PR VA TR R B, mol/L s Wga . Glyj‘:’ QA-N-Gly
B, g5 Meus N 2,3-FRE N5 = H B EIL 2 10
JBEJR SR, 152 g/mol,
1.3.3 FTIR # &

WA [ ARE O, A AR e AT AR 1 A
(FTIR ) % H 37454 5 0 p st AT .
1.3.4 'HNMR & &

FRELZ) 25 mg [EARKRE 5 i
i 88 3 A% s A 0 1 S
1.3.5 #if2F= Zeta Az 2

W TSV A i FH 25 B8 - K BE 15T it 43 40 0.5% 19
KWL, FIT Zeta HLAL Ko 40 KA B 43 B ASC 7
T PRAR 53 A LA S Zeta HLA
1.3.6  TEM ],

W EAFE S B 21K, B 10 uL VAR 8 I L

$ T 500 pL #EoKH, 4R
£ 'THNMR 3£ A

WITH R 120 V S ST B (TEM) SkREE
FE I OIIE A
1.4 HEEITEWRIME TN

B AR VS EF (S. aureus f1 E. coli ) ¥
WY, 7637 °C, 220 r/min B1E IRFE IR
Hidt 24 ho SRR ECE X 16 10 0 BRI A 7 vk B
W2, PRI T 755 30~300 D AEAR AT, 44
R R P TE A R TASR L (R
R ) K bR IR AT A= W0 R 2 A [) o ot VR B % — T
A 96 FLAR T, P FLAR H A TR Y 40 B 2R
1x10° CFU/mL, MEESEEE)R , K 96 fLAE T 37 °C
PE IR AL G 2R R G 9% 18 h, ARG TSR 2
FE SR AR 600 nm &b A IO BE . 15 BP0 TRV A BH 4

XHHR PR Al EAT A W) RIS WO PR B 425
M _Ar—‘—- 1A
IR /o, = tenme ~ Aseen o0 (3)
A stne — At

A IR IR, %; Ay N PITEXS BRZA T
E; A ‘swmajhﬁﬂ‘r@ﬂ“ﬁﬁéﬁl%'tﬁ; A s N IZIELH
R
15 MEEITEY/HAKES
1.51 &
5 BH I OB SR AT AE 9 (N-Gly 83 QA-N-Gly ) IR

AW TR, 40 CORIE ML AT 2 g, H
F B e ) T VAR B R 100 @/L, W LA AR 4 1Y) I vk
FER 25 g/L, 38 B B0 KRR T B R,
RIGH BB FEIA EZ 22 mm (2 mL/A4) 5% 35 mm
(L5 mL/A) MBDERLE S, CEFE 4 CIURATE
R A, R AY F 4K BC il EDC/NHS 1R A %l
(EDC 5 NHS ¥ iz tb 2 : 1) , H EDC
JREWE N 2 g/L, NHS FEHE N 0.6 g/L, il
/"ﬂ%ﬁMﬂw EDC/NHS &) pH £ 4~6, SRJ5EF

VR B BE IR ML T 3 A5 IARRLY) EDC/NHS I
EP[V(@?%H&??@?&) : V(EDC/NHS % ) =1:3],
F 4 °CFACHRI N 24 ho B3R5 0 45E I FH R £
oW (PBS, pH 7.4 ) WEVREK, 153804
VIR R A K BEIE o AE X EE b RE, K e ik 3
100 g/L 1 W I W S8 166 o 4 WA I K B S ( Geel )
HLRTI IR A . e bR A R E A
JKEEE ( QA-N-Gly/Gel ) Yl £ B 0 F FiR -

7K ik B B ) & FN SR AE
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VEHERF— OHBLAAL —
Gly N-Gly

QAN-Gly Gel

7 EDC/NHS &) (%) N
e ) —) s e
e P NE T Yoeiie oy
N4 \ 7
\Cﬂ &

QA-N-Gly/Gel

1.5.2 SEM #X

PR BEREAE-80 °CHRT-, PRI A MEWT, LIgk
A4 P AR AR o e 7K B M P G T ) P A L R [
FETEFEM 6, ARJFHEA T4 45, ] SEM LI 7K &
JE Y PR IE B0
1.5.3 REF MK

EERT, BKEER CEZR A, B2 35.0 mm,
JE 1.6 mm ) BB 7E 40 mm BFATHRZ A, 5 AR ]
B2 1500 pm, FAMIFEIEHERE N 0.1~100 rad/s, 7£
2 M 2 5 DX N N K B i RE R (G TR
iR (G") .
1.5.4  HUME 45 M A ) 4%,

FWRT, KB (BEHA, BHZE21~22 mm,
15 7~8 mm ) E 77 BB AL LAl A [BE 4 8 Je 2
FYFR AL AR (50 N) Z (8], 1§87 P e L[] i) 1 25
2 I Je B8R F R m MR, 285 2) 1 mm/min
) TR SR i R 0 AR TR, R R A S 22 o I -
Mo AR 2k
1.5.5 ARSMEIKZE D Z

BHRTREKERRE, RETteRAZR
PBS ¥ (pH 7.4) , 43 SIAEAS [F] B[] o500 A
i I FHUE ARRR 2 3R 1 2 42 (K 4y, SR )G 7 RN &
m BRI IC %, #%3X (4) HHEE K.

SR/%:Mxmo (4)
Wo

AP SR MIEIKE, %; Wo T KB B B4R 5
i, mg; W, NRESTE PBS IR IR —E W a5
BYJEE, mg.
1.5.6 AR FEfg ] 2

£ PBS W (pH 7.4) LIS T B IR Al )
PBS % (1 U/mL ) HaFAk 2K B8 i 18 44 SN i 1
BE T BKEER 52 412 A PBS VA TR ol B A b, Jf
f£ 37 °C, 100 r/min 5 FHRZG AL 6. 12, 24,
48 h, B0, BERWK, F PBS WIRIEUEUTIEDY),
SRIGHUTREYIART, FREIFIESE, %X (5) IHERE
fif R

0
K. BR WBEMER, %; W, AR TIKEER )5S
Jite, mg; W, AFE LR SO0 — 5 B 8] ) B 9k
TR, mg.
1.6 JKERRIINE MEEM
FREL 100 mg 7R T )5 B EEIE /NBR | T30 AE 58T
TAREAR, SRIFEH T ICHE PBS I BES 5
SIS RV, W R K IS I BERC 5 5 A 1 mL 41 T =T
Hr (1x10° CFU/mL ) 7E 37 °C F3LRE3% 24 h, 54>
WiE, HRWARWIT R, SRJ5 G A= BRER KX
PRV A T4 B R o IR B O 0 PRI 100 ul 2=
AR, SR JE BRI 10~15 mL JGTR 48 °CHR
ARG , P IRG IR AT, s B 1 5 T
37 °C R &5 3% 24 h, M A LAY B V% 5L
Ho UL Gel 4% IR, #:C (6) THHME R
CFUsimg —CFUg 100 (6)
CFU 4
A IR B, %3 CFU .y, 5256 2H 1 T 754K
A5 CFU e WX IREA RIS R, 1
Wt SEM XA /K B e Hh 1 20 TR o 5 Al S 8
7% 24 h J5 1) Gel /K EEIE M, F T 5 04K 2.5% 0 —
TS Y T M 1 a7, 3 R RS R E W, FH PBS
VSRSV B IS 3 U o PR IO 3 00 1 o PR VR 1 S
FEfh 1~2 h, S RHERIE W, H PBS W IRIEDERERL 3
W SRIG B EEARBU4L (30%., 50%. 70%. 80%.
90% . 95%F1 100% ) HY /K O AR i 2B 47 i 7K
ARF (BFIR 15 min) o FHTOK RS R S IR Y
RAW (WHEEFE 1 1) 4FRFE S 30 min, FEH
4l £ PR SR A BRAE S 1 he IS T, BRI,
SEM W%,
1.7 KERAE MEIFESR
BOUNEIM , 3000 r/min F &0 S min A4 ES 41
UM, FIAEBRER KD 5 RE NGBS, HA4dH
R 7K B LT A0 T AR B AT 5% B 21 20 i B TR  FR
B 50 mg ¥ THERGIR LT 800 uL A= BRER K A, LA
A 200 puL ZT4NfE R, BT 37 CKIBHIFE 4h,
3000 r/min &.0> 5 min, W EIEHIMA 96 fLAk
(100 pL/AL) , HEGHRAN 540 nm &b V5 RY
WeGRE . DAAEBRER K AR R BIPEXRT IR (O i), DA
afi K AE g BHPEXT IR (100%3 00 ) o~ #%3 (7) &
I, IR 5% N I :
HR /9% = e ~ Apwesime o0 (7)
Azt — vt
K HR WL, Y3 A mwewn BT B IERE 5
A we N BIPERT BRI SCRE 5 A s W LER L WOCE

IR/% =
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o A, e FHERACRRATAE Y/ W R A K BT R 5 S e fE - 601 +

1.8 JKEERLHY 2 i IR

FREL 100 mg 7R T J5 I BERL , 785 4MT T BT
WA, REEIE T 4 mL 4035 5 (TG ),
T 37 °C, 100 r/min fHIRFE R HIRYE 24 h, KRR
PEWOIEIT 022 pm K RIEME, SRS IR FOMA
JifAF 13 CARBR L 10% ) AT (R0 1% )
75 K NIH-3T3 4+ 96 FLARH( 5x10° 4~/A4L ),
RO G BE J5 7 R IH G SR 5L IR IR, # T CO,
TE I AR AL B SR A o BB SR 24 R 48 h( [ % IR R
Wi SR S AN IR R, A (I OR Al IR AL )
SRIG I LR, AR 0.5 /L ) MTT
W, TR IRES SRR ARSI E 4 h, BEBRIAW,
FLIMA 100 uL DMSO, #EJEPRFE 15 min, i FHEGEHR
AAE 570 nm A AR 2 SR O EE, #a (8)
THE LA 2

ST P k=L ST (8)
Azt — Az i

X OV RAMAFIE R, Y%: Awpgm N EIXTR
HWEBE Apﬂ.ﬁxﬂq ol RSN GEELS R Agg H
SR
19 SHitHh

Gt A R L AR 22 RO, SR
SPSS 23.0 4T H K & J5 22 73 B ( One-way
ANOVA ) 5 ¢ #56, P<0.05 R HA BEHEELES

2 HRSE

21 WEEITEVHNERS R
2.1.1 B EHH

VL Gly MR, B%EA M N-Gly, SR5iE172E
EE B, & QA-N-Gly., #TJ5, N-Gly 1
@igapkEA (F 1a) , QA-N-Gly by 2Lk [
(I 1b)

a by

Bl N-Gly (a) . QA-N-Gly (b) HETFr=¥HEH
Fig. 1 Pictures of freeze-dried products of N-Gly (a) and
QA-N-Gly (b)

T8 1 PR B 2 A N-Gly BUREE R 22.6%,
Y TH 4.4 DNEERIAE S 0 (Y45 N EL
BT A 1 MRS i R AR A R A T
7% QA-N-Gly HUREEZYh 14.6%, /MT N-Gly Ht
FOBE, Ul B R 2 BT A S AR B 2 1l
QA-N-Gly A — 7 B 2 A e, XN IE 4

HH JC 118D I Phe 52 J0K sz o B AL 1 Ak
2.1.2 FTIR 5 #F
¥l 2a & Gly. N-Gly. QA-N-Gly A9 FTIR i .

M 2a ATLLE 1, Gly 78 3300 em ' Ab 52 5 06 Xof ]
T—OH HHZEHRSN, 2923 cm™ kb st T C—
H # (—CH/CH, ) FI4aIR5), 1151 cm™' ZhZRidext
N FEESE C—O #ER M 4EHR 5, 1080~950 cm™ Abi
YR T AR R C—O—C Y 45 4R 30
700~500 cm " AU ik I3 A 28 A A A IE I A 3 4
N-Gly 5 Gly %f I, N-Gly 7E 1695 cm ™' &b H 38 1357
WG, A 2 iR . CDT 50 T 56 ) 1 A ik
) C=0 # AR 45 PR 30 5 LA, N-Gly 7£ 1536, 1260
em AR B B FRAE R G, 4 N—H B
ASTEIR SR C—N B MR IR sl RIS
BRI . QA-N-Gly 5 N-Gly X} b, QA-N-Gly 7&
1450 em ' Kb BT H WG, S FgR AR B O
(—CH;) BRSO R LRI E 1 AL

a Gly

[\

A
1536 A
QA-N-Gly il 1260

1450

4000 3500 3000 2500 2000 1500 1000 500
P /em™

K2 Gly.N-Gly. QA-N-Gly f FTIR (a) Fl "HNMR (b )
1A
Fig. 2 FTIR (a) and "HNMR (b) spectra of Gly, N-Gly and
QA-N-Gly

2.1.3 'HNMR % #7

& 2b A A "THNMR %} Gly . N-Gly . QA-N-Gly
FIfE 22 ZE R AT RAE . QnlEl 2b FoR, BT AR 37
53.0~6.0 L 2 I Gly WMAIFHIE, Gly i) EZ4k
SR 6 5.3 (HAMERRIG, H1) | 6 3.5~3.9 (H
R0, H2~H5) | 63.3 (FZBE8IC, H6) . 5
Gly XfH., N-Gly 7£ 2.8 ZbHiBUHE, 98 T2 %
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b R R T I T Y QA-N-Gly 7E 6 4.3 F1 5 3.1
Rb BT, T 2R R v 5 R R 3 O
B I, R R S R 5 A AE R 3
AL I g, R R AR 2 B bR
AL, SR TR LS BB B T o U, AR
T FT Ak B Ak 25 IR B R AR AR AR 2 51 R T 0 Y R
%, Gly # 6 3.3 &biE7E N-Gly 1 QA-N-Gly H' f
FH) 6 3.5 fffilr, N-Gly H' 6 2.8 4bIE7E QA-N-Gly
HimFeE] 6 2.6 Ab .

IR — R b2, | a-D-E % B Tl
if a-1A-BE 17 B8 00 B B, ELRE Y R i 8 i
o-1,6-WE 1T BEAH B2 S AESS 1 . NMR 22 4T
LS R — R FHF B, BRI SN a-1,6-H
TR AR C MM ES RSN C
POBET 055 B Z R E 43 Lo B 2b R ek
Evr, 04.89 AL ITJE T a-1,6-B 5 4 32 110 4 2 A
FE (H1-6) , 6531 ZbIEIHIE T a-1,4-FEF 5% 1
FI 2R IE (H1-4) B, 64.89 Fil 95.31 Abigfy g
T FR Z AT SR D 285 4 v ) S A R BT, IRt
WE IR AL BE PTARBE 0 (9) HEATAN SR, 19 RIAHT 5T
WEIE Y S AR R 6.2%

o & 4.894b I I

AR/ % = 5 5.31bIE T FA+5 4.894b I IR
2.1.4 $f2fe Zeta WAL HT

% 1 4 Gly. N-Gly. QA-N-Gly fJhif2Fl Zeta
B, W 1 nJLIEW, Gly gisih)s, HoRamm
Zeta 73R4 T 284k, Gly. N-Gly 1 QA-N-Gly
HRLAR A 3] 9 (71.848.2) . (202.1+3.0)Fl1(162.3+7.6)
nm, I Gly FPRiEH BAR K, HF—LZ e
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