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Preparation of 1-(2-naphthyl) -3-methyl-5-pyrazolone as
pre-column derivatization reagent for the determination
of saccharides using high performance liquid
chromatography-mass spectrometry

SUN Zhiwei', LU Lingjun’, HU Baojun', SHENG Xiao',
. 2 2 . 1,2
WANG Xiaoyan, SUO Yourui, YOU Jinmao
(1 Key L aboratory of L ifeOrganic Analysis of Sandong Province, College of Chem istry Science,
Qufu Normal University, Qufu 273165, China; 2 Northw est Plateau Institute of B iology,
the Chinese Acadeny of Sciences, Xining 810001, China)

Abstract: Eight saccharides were derivatized using 1-(2-naphthyl) -3-m ethyl-5-pyrazolone
(NM P) as pre-column derivatizing reagent, and separated on a reversedphase HypersilODS 2
column (4.6 mm X200 mm, 5Um), by high performance liquid chromatography (HPLC) in
conjunction w ith a gradient elution, detected by a diode array detector (DAD), and identified
by electrospray ionization-mass spectrometry (ESIMS) in positive ion mode NM P reacted
w ith reductive saccharides easily in the presence of 17% ammonia water at 70 . All linear
correlation coefficients for saccharide derivatives w ere over 0.998 5 The detection limits (at
signal-to-noise of 3 1) were 0.58 - 1. 1 pmol for saccharide derivatives The characteristic frag-
ment ions, especially m /z 473, from the cleavage of NM P-labeled saccharides exhibited high
regularity for the identification of the composition of saccharide m ixture The established m eth-
od is sensitive and repeatable for the detem ination of saccharides
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Tablel MS andM S/M S data of saccharide derivatives
Saccharid M olecular m ass MS data M S/MS data for the specific fragnent ions (m /z)
accharide "
of derivative [M +H] " (m/z) [M -H,0 +H] [M -NMP+H]" [NMP+H]" W +H]"
M an 610 611 2 592 9 386 9 225 0 473 0
GalUA 624 625 1 606 9 400 7 225 2 472 9
GIcUA 624 625 1 607. 0 401 0 2249 473 1
Rha 594 595 1 577. 3 370 9 224. 9 473 2
Glc +Gal 610 611 1 593 3 387.0 224. 9 473 0
Ara 580 581 1 563 3 357. 0 224, 9 472 7
Xyl 580 581 1 562 8 356 5 2249 473 0
Fuc 594 595. 2 577.2 371 1 224. 9 473 0
“[W +H] Y [M - CyHpOm - H,O +H] ¥ (m =n - 2, n denotes the number of carbon atoms in neutral saccharide molecule);

[M - CoHay . 20m 41 - H,O +H] ™

[M - CpHaOp .1 - HO +H] *

(m =n -2, n denotes the number of carbon atoms in deoxysugar molecule).
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Table 2 Linear regression equations, correlation coefficients, detection limits and repeatabilities for peak area
and retention time of saccharide derivatives (n =6)

S Regre'ssiokn r rl:tS;t;fn R;eDalff Ilineitte/cptr:)gl D etection lim its reported /pmol
equation tine/% area/% (SIN =3) Reference 7 Reference 8

Man y =1 540 x - 14 16 0 9999 Q 19 Q 76 1 08 3 1

GaluA y =2 631 x - 1 602 0 9999 Q23 Q 43 0 59

GIcUA y =2 240 x - 22 41 0 9994 Q 20 Q 54 110

Rha y=2091x-28 18 0 9994 Q0 09 Q 52 0 87 33 1

Glc (Gal) y =2 152 x +2 378 0 9999 Q0 08 Q0 89 0 58 5(5) 7.4(4 8)

Ara y =2 966 x +1 908 0 9999 Q 07 Q 44 0 63

Xyl y =2 800 x +0Q 517 0 9998 Q 10 Q51 0 76 4.7 10

Fuc y =1 683 x +25 01 0 9985 0 15 0 54 0 87

* y: peak area; x: injected amount, pmol

=
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