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100084 Pro) .

( GBW( E) 100055 Val) .

( GBW( E) 100061 Phe)

(

) ; hGH( ); ( TFA DikmaPure ); (
J. T Baker ) (7 x 8 cm 1.0 mm ) ; 10 x SDS (
) Marker( 10 ~260 kDa )
o Milli-Q o
2.2 hGH
1 mg hGH 1 mL 0.45 pm o 1 mg/mL hGH AKTA purifier
HPLC Jupiter C, (150 mm X 4.6 mm 5 pm Phenomenex USA) 60°C;
A:H,0 ( 0.1% TFA) B: CH;CN( 0.1% TFA) 1 mL/min
215 nm 30 min X 0.1%
2.3 hGH
2.3.1 SDS-PAGE o
1 x o 1.5 mL 50: 20
hGH 100°C 5 min o —20C BioRad
Marker o 10 pL o
100 V 90 min. 1h ( - -
5041 V/V/V)
2.3.2 FTICR-MS FTICR-MS 12.0 T (ESIT)
m/z 200 ~3000. 0.1% 0.1 mg/mL hGH 500 uL. hGH
10 pl./min 2 M 256 o 6
2.4 HPLCADMS hGH
2.4.1 10 mg N N ( 0.00001 g)
10 mL 1% 1% 10 o
10 mg N N ( 0.00001 g) 10 mL 1%
N N N N ( 1:1)
0.22 um HPLC-MS o
2.4.2 hGH hGH 10 mg 10 mL 1 mg/mlL hGH o
200 pL hGH 2 mL 30 min
500 plL 6 mol/L HCI 2 min 110°C 12 h 1
500 pL 0.1% HCI 0.22 um o
2.4.3 HPLCADMS KINETEX C (150 mm x2 mm I.D. 2.6 um; Phenome-
nex )o 0.1% TFA- (90: 10 V/V) 5 min 200 pL/min.
5.0 kV; 2 MPa; 0.5 MPa; 550°C; 25,
( MRM) :116—>70( Pro) 121->74( Pro) ; 1118->72
(Val) 123->76( Val) ; :166—>120( Phe) 175->128( Phe) .
3
3.1 hGH
3.1.1 hGH hGH Jupiter C4 1
SDS-PAGE 2 1 2 21.5 kDa o
3.1.2 FTICR-MS .
N . 2 FTICR-MS 3. 3a
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Fig. 1  Separation and purification results of human 1. Bio-rad marker; 2. 2 ;3.1
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1. Biorad marker; 2. peak 2 corresponding protein sample;
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Fig.3 Positive-ion ESI FTICR-mass spectrum of protein sample corresponding peak 2

FTICR: Fourier trasform ion cyclotron resonance.

3.2 hGH HPLCIDMS

3.2.1 hGH hGH
o 12 24 48 72

96 h Pro Val  Phe Pro Val  Phe o

5 48 h 3 48 h
hGH o 6 3 HPLC-MS/MS 5 min 3

Pro Val Phe 1.61 1.93  4.09 min,
3.2.2 HPLCHADMS hGH
( IDMS) IDMS o
- HPLCADMS hGH 1o 1 HPLCADMS

hGH RSD  0.5%(n=3) .
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Fig.5 Optimial results of hGH hydrolysis time

KRISS

1 HPLCADMS
Table 1

hGH

Fig.6  Typical MRM chromatograms of three amino acids

standard

Results of absolute quantitative analysis of hGH proteins by HPLCHsotope dilution MS ( IDMS)

Absolute quantity of amino acids ( pg)

hGH concentration ( pg/g)

Proline

Average Valine  Average Phenylalanine Average Proline Valine Phenylalanine Average
664.61 582.53 1077.95 186. 80 +
655.26 659.94  581.53  583.39 1082.90 1080. 16 185.71  187.63 187.06 O‘ 99 B
659.95 586.12 1079. 62 ’
+ (n=3).

Data represent mean +S.D. of hGH ( ug/g) of triplicate measurements.
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Absolute Quantification of Human Growth Hormone by Isotope
Dilution-High Performance Liquid Chromatography-Mass Spectrometry

JIN YouXun" SHI Lian-Hua WU Li-Qing LIU Wen-Li WANG Jing
( National Institute of Metrology Beijing 100013  China)

Abstract A method was developed for the quantification of human growth hormone ( hGH) by protein
purification and isotope dilution-high performance liquid chromatography mass spectrometry ( HPLCADMS) .
The hGH was purified and fractionated by fast protein liquid chromatography ( FPLC) then hGH molecular
weight was accurately determined by Fourier transform ion cyclotron resonance mass spectrometer ( FTICR-
MS) . The purified hGH was hydrolyzed and the separation was performed on an KINETEX C ; column ( 150
mm X2 mm . D. 2.6 um) with water ( containing 0. 1% TFA) and acetonitrile isocratic solution as the
mobile phase at a flow rate of 0.2 mL/min and 40°C. The electrospray source was operated in the positive ion
mode and monitored in the multiple reaction monitoring ( MRM) mode. The measured hGH molecular weight
by FTICR-MS was only 0. 31 Da difference from theoretical value. Three amino ( proline valine and
phenylalanine) were clearly separated by isocratic elution within 5 min. Under the optimized conditions the
content of hGH was 186. 80 pg/g with a RSD of 0. 5% . The detection results of hGH in international
comparison by this method were consistent with the reference value which validated the feasibility of the
established method. The developed method is simple practical accurate reliable and reproducible and can
be used for the hGH quantitation of pure hGH CRM to provide reference for the routine detection of hGH.
Keywords Human growth hormone; High performance liquid chromatography; Isotope dilution mass

spectrometry; Fourier transform ion cyclotron resonance mass spectrometer; Quantitation
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