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BT LR ISR BB K, 4°C B T 2% 30~ 60min, TUA 0.4 S48 PR LBk,
B H 15min, 4 , 7000rpm T 8.0 10min, W E b BT B A E W 7 N, SR Tl R
2500, 3um FLIERA) K8, 4CIR . BT RACE AR E Hb Bl P M ET
BB, T8 Hb B3R

[Hb] = [Fe] x%(')—g=o.0288[1?e]

B{f .| Fe ppm;[Hb] g/dL
3 SHEREM

1.0g fREEHE, 10 20mL 0.25mol/L NalO, Bk, THBRKHH D, 30CH LY —E
W), 7K IR £ NalO, BT E S EZ LHBES R FREHLER.
4 W=

ML b AF i 6y S 4k £ 48 % 1 50mL Smol/L NaOH ¥ i, 7 70C & /K& L in#t
30min, ZEI A K BRFEA DR, BE, ALK BEFXREPHE EEFHTHAMAR
B, EAL &SRR
5 BESBMUF

X R3], R LR EERERE, LR AR, 5 Em 8 A RR.
6 MIEBBEEE

EASELFEE, m—E ] Hb FH(10.0g/dL), BT 4CKE P a7 T8, K
SR LG, WRERGFER, AR TRIE S B8 E F 2 Lil s Hb B B,
HEHLHER.
(LB

aIMEIERA KBr K.
8 WLAEF Hp BEEHEnR

m#E R, OB HbBEENERHBHE 2R NELI%ER, ZEE
EE B, Hb BE &M, BFEH 42.6me/g. R BER T B AT G RATT
W AR iE LRy, b A 4 £ 238 5.0mol/L NaOH, 70T, 30min L35, IH A
ERY R EERR, M H MECEHBRE, B3 128.4mg/g.

Table 1 Effect of alkaline treaiment on hemoglobin (Hb) immobilization

Amount of aldehyde group

1.85 4.00 5.73 7.11
{mmol/g)
Bound Hb A:Without alkaline treatrnent 1.2 25.3 36.7 42.6
{mg/g) B;with alkaline trearment 48.0 55.5 105.3 128.4

TR IR R AT T — . AAREI R NaOH A HEETH Y 6.22 mmol/g
BRI T E, TRERME 2 iR AL EtIEE YAt ER BESE
6.22 mmol/g, Hb EEEH 70.0mg/g;0. lmol/L NaOH & LT HEEMB IAE T K,
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Hb @ € & & 80.0mg/g. Al 1.0mol/L. NaOH 4t F, ﬁ.f»té$gﬁ§$ﬁ, WEKHET MW
5.0mol/L NaOH (LA EFRERR, Hb HEBHBES HERNBELH, £
S.0mol/L NaOH,25C & BE R W = WEK PR G UTE, f T HhE Mok k, X8|, m
0T 4B 5 T s A e ik, WEME.

FMAKEZLERRERE NaOH BRTRAH T2 AR R VIBMH, XSELTFHE
IR A, R ETE AT e . A R BN 5. 0mol/L NaOH, 70T, 30min.

Table 2 Hb immobilization vs NaOH concentration in alkaline trearment

NaOH conc. (mol/L.) 0 0.1 1.0 5.0 5.0

Temperature (C) 25 25 25 25 70
Yield of product (%) 100 60.0 0 17.9 33.3

Status of oxycellulose white cotton white powder - gel gel
Amount of aldehyde group (mmol/g) 6.22 0.17 - 0.07 0.04
Amount of immobilized Hb{ mg/ g} 70.0 80.0 - 156.4 216.2

9 BERMLY H BEBHER

B 2 WA, B E S 5.0mol/ L NaOH LM )5, B BRI, A F 5 K501 Hb B R,
Hb B E B B a HEF—7W, BEEETREILEFEZLHE By Db AEkTEER
T RS REN RN LR, L AR TEER TEEE FEEST 0.25m0l/L
NalO,, 30, 6h &L B AL B, T 30C B (L AR A, 5 Hb 747 B 8 1L 7 0,
GiRWER 3 PR, Hb [BE B K KRR, AR 1. 2g/g, 79 M R4 59 7R 81 MU BB, 75K
FRIREA R, A R, Hb Bl g,

Table 3 Effect of the second oxidation time on Hb immohilization

Second oxidation time (h) 2 4 6 8
Yield of oxyeellulose (% ) 36.8 34.2 28.6 28.0
Amount of aldehyde group { mmol/g) 2.09 2.22 4.03 4.03
Amount of immobilized Hb{mg/g) 652.2 853.8 1146.9 1200.0

10 BRAEEN I ETBHEm

R A GREY, FRBEAEE N AR AR FF T TREEMER L, FAL
BEX Hb HE®EMEL. MEAEZ AL HA L AE#HTRLAME L, Hb &
E 'R, UF 151.5mg/g. & T 2L R A9 88 10, Hb @ 2 2 90 .38 00, 24 5 S AL ad il
% 6h B, Hb & £ BiAF] 843.9mg/g.

Meara D O U MR T ACA L ENRERILH, EAREARERAESH
RES HREECHRERASERERF T RERE, R C—O KA, RYMA 1
B . IR 294 20 % A9 RE B & /E 4+ F M Cannizzaro W, £ B L8 BEE R
FERRETO HAE WA T AR RN EREW, ERERES. TR REL YR Ra® T
HMRF, ROEFRALH HEEMEXETFRERER, AR ESH, M5 T
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Table 4 Effect of pre-oxidation on Hb immobilization

Pre-oxidation tinie {h} 0 1 2 3 6
Yield of fina! product (%) 92.4 54.0 45.4 42.0 34.6
Amount of aldehyde {mmol/g} 4.60 3.81 2.16 2.47 1.66
Amount of immobilized Hb (mg/g) 151.5 455.6 643.2 695.2 843.9

{Second oxidation: 30°C , 4h)
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Fig.1 Sketch of alkaline degradation of pericdate oxycellulose
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Fig.2 X-diffraction spectrum of
(a) periodate oxycellulose without alkaline treaiment;
(b) alkaline treated periodate oxycellulose:
(c) periodate cxycellulose treated with alkaline and second oxidation
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Fig.3 iInfrared spectra of samples

a. cellulose; b. periodate oxycellulose; c. oxygen carrier

1709.2em” UHBE R W UIE, 5 Hb KR E, 1709 2cm ™ " RIHE IS %, I T 1650em LF1
1530cm™ "B REBRgrig, HHb 1650cm B K R UK 14 1625cm B (7). AL AT =
HoBEES Hb EWEESES, BT EEH, Hb AR, FAHERTRFMRENE.
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MECHANISM STUDY OF HEMOGLOBIN IMMOBILIZATION
ON PERIODATE OXYCELLULOSE

KONG Deling, YU Yaoting, JIA Yonghui, PENG Xiaowen
( Institute of Molecular Biology, Bicactive Materials Research Laboratory of Nankat University, Tianjin  300071)

WONG ] Tzefei
{ Department of Biochemistry, University of Science and Technology, Heng Kong)

Abstract Cellulose can be easily oxidized to oxycellulose with periodic acid, which can serve
as a carrier for the immobilization of hemoglobin acting like a bionic gill, to extract oxygen
[rom sea water, which may provide a source ol oxygen for human life support in an undersca
environment. The present paper studied the mechanism of hemoglobin immobilization on
periodate oxycellulose. It was found that enly by the unique activation procedure, that the
cotton was first oxidized with NalQ,, then treated with 5. 0mol/L NaQH and again oxidized
with NalQy, the carrier thus obtained was able to immobilize a very high amount of Hb, i.e.
1.0g Hb/g cellulose. When cellulose was oxidized only once with NalQ,, although the
aldehyde group content was rather high, the linking amount of Hb was very low. The
mechanism was studied by means of X-diffractioin, infrared spectrum and determination of
functional groups. It was found that Hb was immobilized by the interaction between the
aldehyde groups in the oxycellulose and the amino groups on Hb. And the microcrystalline
structure in cellulose was the main hindrance in immobilization process. Alkaline degradation
of periodate oxycellulose led to destruction of the microcrystalline structure. The alkaline
degradation and Cannizzaro reaction also resuited in a complete loss of aldehyde groups. In
order to obtain maximum amount of immobilized Hb, a second oxidation with NalQ, was
necessary to produce aldehyde groups.
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