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Preparation of Apotransferrin-Chromium Complex
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(Tianjin Key Laboratory of Food Biotechnology, College of Biotechnology and Food Science,
Tianjin University of Commerce, Tianjin 300134, China)

Abstract: Apotransferrin was prepared from lactoferrin using acetic acid or citric acid, and the apotransferrin prepared using
acetic acid was employed to prepare apotransferrin-chromium complex. The effects of acetic acid and citric acid on the
apotransferrin preparation were compared by determining product yield and analyzing chemical structure by means of UV and
IR absorption spectroscopy. The preparation conditions of apotransferrin-chromium complex were investigated by one-factor-
at-a-time experiments, and the product was characterized. Fe®* could be effectively dissociated from lactoferrin by adjusting pH
to 2.25 using acetic acid or to 2.50 using citric acid. Compared to citric acid, the use of acetic acid yielded more apotransferrin,
but the apotransferrin products prepared using the two reagents had the same functional groups. The optimal complex condi-
tions of apotransferrin with Cré* were as follows: 60—70 °‘C, pH 7.0—7.6, molar ratio of apolactoferrin to chromium trichloride
1:2, and stirring duration more than 2 h.
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Table 1 pH adjustment for apotransferrin preparation using acetic
acid or citric acid and yield of product

[AREEES A1) pH {H P (%)
B 1R 2.25 73.9
FrEeR 2.50 60.8

MR L AT, B LR R (1 Fedt i Ok,
i B 25% BEIR A pH E 3 2.25, FFZEH 25% R
W pH M E 2.50, FEBRX Lk E UK ER S, H
H A I B A 31X 77 TH A S0 9T . FH S IR 0 Bk A5 3
W fF RN 73.9%,  FHFT G R I A5 217 5 15 2% 4 60.8%,
T 1 0 K T e A T IS K = o A RS R v o L R P R I
BRPr A3 A R AN, IR T R 2 ALk O
J&ﬁﬂk?ﬁ@éﬁﬁ%fﬁﬁk g1k & R K, il

13 840 JE T8 IR BE K 8 0y /N 2y 7 K, NGB BT 48
*ﬁu”jﬂ%

PR R = i £ 58 AR o P 43l 1) L

IF5 FUEk R R AN 1 1 (B 3) b .

2 i,

25 r

2 -

200 220 240 260 280 300 320 340 360
K (nm)
B 1 BEERRR SRS EYFLEK R B SR T
Fig.1 UV absorption spectrum of apotransferrin prepared using
acetic acid
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Fig.3 UV absorption spectrum of lactoferrin
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E(C) 65 60 55 50 45 40

A RAM=ARAE Ha- e~ B5 A A~ B4 Ha— A~ B4 HA-ERER 55 HH-RGEL-TREE HE-SER-GERE

s e S e G o T S S S e s

SR EEE -~ BRI HERIE HE R EEE -~ ERI -~ E R EEE BRI

3 A FEpHEMRKAGERRESHIZI
Table 3 Effects of medium pH on complexation of apotransferrin with Cr3*
pH 7.6 74 1.2 7.0 6‘5 6.0 55 5.0 4.5
HA- -l Ha- iR AT IR WOk ek e

IR = A -2 g A ~ R G e S

S MR- MR- e el m@w i fﬂ% 75 v i S5 g g 1L ] W 1 o

o EEE-EER G AR-RERLE  BER-EERG AR-EERGE  WRCEERGE  WR-EERNE  WRE-RERIO A R




80 2009, Vol. 30, No. 14

=sSt3
~ DD

il =

X TLEHA

\ / \ w1938
A
4 \V/§g54 1dag, 111390

3306 1671%% 1531
549

B (%)

1662
1642

° 4000 36I00 32|00 28b0 24'00 2600 1600 12|00
Wi (cm?)
A. B. C. D BB E A S5 MR
R MR A8 1:1. 1:2, 1:3. 1:4,
E7 BRI NSKELELIMRKEE
Fig.7 IR absorption spectrum of apotransferrin-chromium complex
with the molar ratio of 1:1, 1:2, 1:3 and 1:4

LhAs i 7A FTE 7B AT 40, fF 3000cmt b R AR
WA ], B 7A B KR 3291em™t, [ 7B ok
v 4y 3306Cmet, i I s 5 1k LK B 0TI IR
JE LU A [R] B 2 5% 10 7 ) R 20 AN e i P, AE LR ) 5
WAL AT 2. WK 7B, 7C. 7D W41, =440
AMRSO T B A — 3, Ui — AN R RL kR A 14
HEA Cret JEIAFIEALRE, WAMBILRE RS
MR Cr g5, BRI ENS Cr 451E.
25 AT pH E T BRI E R

%0 1.3.2.4 11975, 43 NaOH F1 NaHCOs i
W pH (E, W Sk — SR UTE — SR AR TR,
B BRI Y = SR R, AVNTT & — St — (0 AR
— T RV — VRO £ S )5, UL e AR A
BRI E A B AT E . Bk, EW
BB R 1 5 Cr g LS ILHTLE ) pH BB O, 1M
L 3% B 0 % .

26 JERFLEREE R A A Y RAE

Phae ik ALk e . AL EE . Bk AL B 4K
Fer s i |, w4, 6. 7D Fiow.

PR 1. FLBRE . BB E A
AN I EE AR —B, (HAE 3300em ! i Ak e I P IR
TIE W VA Ve B0 A7 A 22 030, T Bk LAk B 1 ) e KWL U Sy
3302cmt, BBk FLER A 1K B KU oy 3291emt, FL
R I A B KR O Ty 3306emt, 48 A kAT O Uk
[9]-[10]HE 5L, b DX 3kl KL — NH — [P R AE RS %
K & s 3 1 e A 2k, 51k T2 — NH — i 75
BrHEAm, w7 AN TR B, T T 1%
FE (RS W S o S 36 R IRFIE R T, Fe®* il Cr3* %o 3
VA 11 5 i) o — 301

HE—25 43 H7 He A — Fh) i 7 1800~ 1400cm % 5 [l
PR P o mr g, Lk AR AN Ak Lk B 1A A I X R
WSO 1 P — 380, AR5 Ak T L Ak A 1 RSO vl B
HHTA . LR ARk LBk B (T ES E 167 emt
1631cm™ A3 s e, ERERFLRE R E, ST

SCHR[9]~ [11JESE, X — C = O FEHI s AL U
Wi, Fe*r M Crer S B AME G, 51 7ixsEHN
HL7 (i e g, AT SRS T W g U A ) 5%

S RELWAEY], FLBEA . BEkA%REA . MK
BRFLBR R PR ZLANBBOG 8 P R SR B, LR AE I
AT UEE F) 7 7 RV I B ATV FR) b A2 T AN I A 2R, [RLIE AT LA
LT AR A DA LAk B R Bk A B R Bk AL Bk R
12615 5 A5 1K — A A BB A 3

3 & it

31 BERRUATY pH (H M 2.25, FrigmR e 7% pH
E4 2.50 J&, Fe®* af NFLEREL (b i &9 ok, k1
FUEK B 19 A A3 VT

32 MEBAKEASEKE PRGN BRESLMEN:
pH7.0~7.6, WiJ% K 60~70°C, MiZkFLEEH S/ K=
SALER DRI R R BE L 102, BERERERI7E 2h B L, 2%
G FE S T R AR RS SR, e AR R
R I8 B AR .

33 Cr MBI E AR ALY Fe* A, @KET
HAFEHCO WS, REHRAEMMpH AR —
ANFLERE (1 Tl LES 5 AN Cree

34 JEIk EAFEY IR T AN B B AN AT LA I L 2k
RO O Mk, 3] LU T 2k FLK R 11 S 56 1 4%

AR
S E Tk

[1] VINCENT J B. Quest for the molecular mechanism of chromium action
and its relationship to diabetes[J]. Nutr Rev, 2000, 58(3): 67-71.

[2] CEFALU W T, HU F B. Role of chromium in human health and in
diabetes[J]. Diabetes Care, 2004, 27(11): 2741-2746.

[3] PREES H G, ANDERSON R A. Chromium updaie: exaninimg recert
literature[J]. lurr Opin Clin Nutr Metab Care, 1998, 1(6): 509.

[4 k. BAA A A YR RS Ll ), 2000(6): 17-18

[5] WAARTS B L, WILSCHUT J, ANEKE O J, et al. Antiviral activityof
human lactoferrin: inhibition of alphavirus interactin with heparin sulfate
[J]. Virology, 2005, 333(2): 284-292.

[6] DAPSANSE V, DEFER M C, FOLLEZOU J Y, et al. Differential patter
nincirculating nitro genderivatives lactoferrink and antilactoferrin anti-
bodies in HIV type 1 and HIV type2 infections[J]. AIDS Res Hum
Retroviruses, 2001, 17(11): 1041-1045.

[71 SUN H, LI H, SADLER P J, et al. Concertration of lactoferrin and
transerrin through out lactation in cow Colostrum and milk[J]. Biochem,
1967, 6(11): 3393-3396.

[8] LI H, SADLER P J, SUN H J. et al. Structure of human lactoferrin
crystal lographic structure analysis and refinement at 2. 8 °A resolution
[J]. J Mol Biol, 1989, 209: 711-734.

[0 KWL BEHTIM]. bt m% 0 AL, 2000: 266-318.

[10]  wdtte, T Ay oy, PO R KT M. Jbat: Bhas i ht, 2001: 10-
55.

[11]  &AZ, S8 PN AT [M]. 50 iPUR S AL,
2003: 194-241.



