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( ) ; Arium611 ( Sartorious ) o
( ) ( Sigma ) 4= - -
2 13- ( TCI ); Na,B,0, « 10H,0 NH,HCO,(
) ( ); Milli-Q .
2.2
2.2.1 200 uL 1.5 mL
75 C 10 min o 50 pL
(1g/L) 750 pL 50 mmol/L NH,HCO, (pH 8.0) 37 C
12 h -20 C o
2.2.2
4- 9- 21 3- (NBD-F) " . : 500
ul 10 uL +10 pl 10 mmol /L. NBD-¥( )
80 uL (50 mmol/L. pH 8.5) 1 he
2.2.3 HPLCUV HPLCHIF - 214 nm;
473 525 nm. SinoChrom ODS-BP (250 mm x4.6 mm i.d.)
( 1.0 mL/min) 1o

1
Table 1

Conditions of sample separation

Samples( Injection volume)

(A: ; B:
Gradient elution programs
((A: ultra-pure water-B: methanol V/V)

V/V)

BSA (10 pL)

NBD-
4+Fluorod nitro2 1 3-benzoxadiazole( NBD¥) labeled BSA (5 pL)

Real proteins extracted from rat liver tumor tissues( 10 pL)

NBD-¥
NBD-F labeled real proteins (5 plL)

Enzymic hydrolysates of real proteins (10 pL)

NBD-F
NBD-F labeled enzymic hydrolysates of real proteins (5 plL)

0 ~20 min 20% B

0 ~100 min 15% ~80% B

0 ~30 min 2% ~20% B;30 ~50 min 20% ~100% B

0 ~20 min 15% B;20 ~120 min 15% ~80% B

0 ~30 min 2% ~20% B;30 ~50 min 20% ~100% B

0 ~20 min 15% B;20 ~180 min 15% ~80% B

3
3.1
NBD-F ( BSA)
. 1h 4 h .
3.2
3.2.1 HPLCUV BSA  HPLCUV ( 1) BSA 5 min .
BSA  HPLCUV . BSA 0.035 ~0.1 pmol/L
Y=16.43X +0.51(Y mV; X  BSA pmol /L; r=0.9979)  S/N=3
BSA 1.1 x107* mol /L.
3.2.2 HPLCALIF NBD¥  BSA 27.5 min ( 2 2)
NBD-F NBD-OH( 1) BSA
. BSA BSA © Y =230.00X +44.7(Y mV; X
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BSA g/l r=0.9972) 0.035 ~1.5 umol /L, S/N =3 BSA
1.2 %10 " mol/L 10 .
251 1000 ]
| — L.5 umol/L BSA
< —175 I/ BSA
20+ 1.5 pmol/L. 800 Hmol/
L 1
5 157 =~ 600F d
g E I
?u 9 ?D 400} ,
v 5t 7 l /
] !
OF | M g—.—
0 _.J._.d
3 2 4 6 8 10 12 0 5 10 15 20 25 30 35 40 45
Time/min Time/min
1 BSA RPHPLCUV 2 BSA NBDF RP-HPLCLIF

Fig.1 RP-HPLCUV chromatogram of BSA
2.2.3( Conditions see 2.2.3) o

Fig.2 RP-HPLCHaser-induced fluorescence ( LIF) chromatogram
of NBD¥ labeled BSA

3.3 2.2.3( Conditions see 2.2.3) . 1.
NBD-OH; 2. BSA NBD-F o Peakl. Side
( ) product NBD-OH; Peak 2. NBD-¥' labeled BSA.
N o 2 3
HPLCUV HPLC-LIF 0
2
Table 2 Relationship of polarity of components and retention time in HPLC
HPLC-UV HPLC-LIF
T Methanol content in mobile phase Retention time in HPLC-UV Retention time in HPLCLIF
Classification . .
(v/v) ( min) (' min)
Components with strong polarity < 20% <30 <30
Components with weak polarity 20% ~60% 30 ~40 30 ~90
Components with non-polarity = 60% = 40 =90
3.3.1 HPLCUV ( N N
) 214 nm 07
( 3a 3 ~5 min ) L 60
£
o Z w0
> &
27 | ) E 7 20
1 4 3 El —
( ) = % 3540 45 50
Time/min
- HPLCUV
3.3.2 HPLC4IF 4 0 5 10 15 20 25 30
o Time/min
HPLCALIF (50 mmol/L
3 RP-HPLC-UV
pH 8.5 ). 3
Fig. 3 RP-HPLC-UV chromatogram of real proteins extracted
from rat liver tumor tissues
(a) 0~30 min; (b) 30 ~50 min; 2.2.3
100 ( A~E);

( Conditions see 2.2.3)
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Fig. 4 RP-HPLC-LIF chromatogram of NBD-
HPLCUV HPLC-LIF 0 . .
labeled real proteins extracted from rat liver tumor
0.6 mV tissues
HPLCUV 63 ( 5) ; HPLC-LIF 2.2.3 ( Conditions see 2.2.3) o
1Ng / )\ AN
251 80 2000
a b
60
2 L
0 z 1500}
3 40
- 15 B :Eb :>
£ Y £
= = 1000f
.E" 101 0 5
%3] 30 35 40 45 50 ]
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1 W Bl
0 i L 1 1 L 1 1 0 1 L 1 1 L J
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Time/min Time/min
6 NBDF RP-
5 RPHPLCUV HPLCALIF

Fig.5 RP-HPLC-UV chromatogram of enzymic hydrolysates of real

proteins extracted from rat liver tumor tissues

a. 0 ~30 min; b. 30 ~50 min;
ditions see 2.2.3) .

3.5
o pH 8.5
0 7
110 min @)
pH
HPLC-LIF 3

Fig.6 RP-HPLC-LIF chromatogram of NBD-' labeled enzymic hy-

drolysates of real proteins extracted from rat liver tumor tissues

2.2.3  (Con—

pH

NH,HCO,

HPLCUV

~ ~

2.2.3 ( Conditions see 2.2.3) .

NBD¥

120
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0 30 60 90 120 0 30 6IU ‘;;0 IIZU 0 30 60 90 120
#/min f/min t/min
7 RP-HPLCLIF
Fig.7 RP-HPLC-LIF chromatogram of NBD-¥ labeled real proteins extracted from rat liver tumor tis—
sues under different conditions
( Medium) : a. 50 mmol/L Na,B,0,( aq) pH=9; b. 50 mmol/L Na,B,0,( aq) pH=8.5; c. 50
mmol /L. NH;HCO;( aq) pH =8. 2.2.3  ( Conditions see section 2.2.3) .
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Comparative Study on Determination of Proteins by High Performance
Liquid Chromatography with Ultraviolet or Laserdnduced
Fluorescence as Detector

MA Li-Min' SONG Lun' QIAN Jun-Hong' ZHANG LingYi' LAN Min-Bo™'?> ZHANG Wei-Bing"'
'( Shanghai Key Laboratory of Functional Materials Chemistry and Research Centre of Analysis and Test
East China University of Science and Technology Shanghai 200237)

*( State Key Laboratory of Bioreactor Engineering
East China University of Science and Technology Shanghai 200237)

Abstract The protein sample extracted from rat liver tumor tissues and its enzymic hydrolysates were detected
by high performance liquid chromatography-aser induced fluorescence detector( HPLC-LIF) (A, =473nm
Ao, = 525 nm) after labeled with 4+luoro7-nitro2 1 3-benzoxadiazole ( NBD¥) in dark at room tempera—

ture for 1 h with borate buffer (50 mmol/L. pH =8.5) as reaction medium and the results were compared

em

with those obtained from HPLC-UV ( at 214nm) without derivatization. The analysis of enzymic hydrolysates
shows that LIF detector can greatly improve the detection by its high sensitivity: the peak intensities of most
components are 10 times higher than UV detection and 42 peaks more were observed. For the analysis of pro—
tein sample most of the peaks detected by UV are located in strong polarity area which indicates that these
components with strong polarity have high UV absorption. The signals obtained from LIF are located in weak
polarity or non—polarity area. One reason is that derivatization can change the polarity of the components and
the other is that components with weak or non-polarity might be labeled more easily. This result also suggests
selectivity difference between these two methods over the real protein sample. In addition selective label of
complex sample by changing reaction conditions ( such as pH and reaction media) enables to achieve high sen—
sitive detection of low abundance proteins and peptides with better selectivity.

Keywords Proteins; Peptides; Laser-induced fluorescence; High performance liquid chroma-tography
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