THIS “COLLECTION” OF IBF DATA

Below | show an informal collection of various spectra acquired under different
conditions including equimolar alkali metals, Ag+, the ESI of coffee, the direct MS of urine
with aspirin, the CMPO chelate mass spectra used to analyze Lanthanide and Actinide
elements, a few proteins, peptides, oligonucleotides and nucleosides. Most data show IBF
mass spectra are essentially IESI mass spectra. Consuit the
hitp://nanoliter.com/references2017.pdf for conditions and for the references and credits.

, & 100% "ALL IN", UPLC MS data, a world's first!
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Figure 8. Mass spectrum displaying the two isotopic peaks for Ag acquired for a 100 nL
drop containing 100 ng/mL of AgNO3. The other parameters from Figure 7 remained the

same.

Ion Abundance vs Enthalpy of Hydration of Allaki Metals, After Van Dorsselaer.

In the 1990’s using ESI, Van Dorsselaer et al. [19] found that the relative ion abundances
of the alkali metals in an aqueous solution containing 10-5 M of each cation decreased in
the order: Cs+ > Rb+ > K+ > Na+ > Li+, which was inversely correlated with the
enthalpy of hydration for the cations. (See Table 1). To obtain the mass spectrum in
Figure 9, IBF was used to shoot 100 nL drops of an acidified methanol solution
containing 10-5 M of each cation into the TOF MS. The relative ion abundances for the
cations listed in Table 1 obtained using IBF sample introduction show a similar trend to
that observed by Van Dorsselaer using ESI and it was correlated with our initensity
values with a correlation coefficient of 1.01, another indicator that IBF produced ions

were essentially “ESI-like” in nature.
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Figure 9. Composite mass spectrum of alkali metal cations. Each cation concentration in
acidified methanol was 10-5 M and 100 nl, drops were shot into the TOF MS. The other
parameters were those for Figure 7. The mass calibration file was created from this mass

spectrum.




MS of mixture of drugs showing mostly (M+H)+ and collisional fragments typical of ESI.
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The following MS is from a compound used to chelate radiochemicals at DOE.
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This was from an equimolar mix of alkali metals after Van Dorsseleau per previous input.
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The following MS is from a compound used to chelate radiochemicals at DOE.

Octyl(phenyl)-N,N-diisobutylcarbamoylmethylphosphine oxide
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Figure 5. Positive ion spectra of a solution of Ce, Th, and Lu nitrates with CMPO.




Can IBF do proteins, peptides, e.g., Gramacidin S as well as organics, inorganics?
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HP 1100 MSDESI Spec Gramacidin S from V. Shakkottai et al,
J. Peptide Res., 2002,60.112-120. Used with permission.

Formula C80 H92 N12 010
Mol. Mass = 1140.7059

Comparison of intensities betwaen doubly charged ions (M + 2H)2+
and singly charged ions [M + H}+ of gramicidin S by electrospray
mass spectrometry.

Sacan b, Yergey AL

Source
Centrai Ressarch Laboratory, Hitachi Lid,, Toxye, Japan.
Abstract
The reason why the intensity of doubly charged icns iM + 2H)2+ of
gramicidin § is higher than that of singly chargsd ions [M + Hv in

is if byion {neory. As a result of

comparison betwasn the total frae energies of extracting [M + 2Hj2+ and

{1 + H+ from a chargad droplat to infinity, it is found that the total free
enargy of (M + 2H|2+ is estimated to be lowar than that of M+ Hj+ Tnis
clsarly supports the experimental result. In addition, the impartance of
the it bution in i by showing

the rasult that the total free ensrgy of (M + 2H[2+ without electrostatic

contribition is higher than that of (M + H}+.

YES, IBF on a JEOL TOF looks here like ESlonan HP 1100




First comparison of IBF MS on Two Different Instruments. Spec’s Similar. ESI like.

Leucine enkaphalin, YGGFL, on Waters Premier O TOF, IBF MS. Summed. 100 pg. NH4OAC,
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Leucine enkaphalin, YGGFL,JEOL TOF. IBF MS, Single spectrum, 20 pg, HCOOH, res 5800, not optimized.

MB[11,0.730; /16F+
1 Irtensity (266)

5561791

-S57 2553

545 550 585




Relative Abundance

—_

(o]

l]
I

80

Loy bvag gl gy

(o))
o

40

20

cel v b b by gy

0 i
150

=

203.25 [M+H]

N

15.17

1; A ..] Hidpliinlifh
250

Positive lon Mode
250 nM spermine delivered at 100 nlLs
202.3

T

N NH>
HZN/\/\\N/\/\/ \/\/

=

[2M ~ C,HoN,]

[2M— G H. M,

27317
[2M — C4H,N, ]

331.25

LT L,,,..., s ettt st sl h ll-”L ‘L' flatn ‘I*un;u\ulml ] mlnl‘.hl.mj'li me“ﬁ

Ty
350 450 550




Relative Abundance

75425 [M-H;PO,>

100q
803
60
407 vo V2
3 \ 69108
7 Y1 650.75
204 Cc2
E 217 51017
4 < 442.08
1 305.08 }
0 SR A | TS HE FEVRINVI |
400 600

Cl C2 C3 4

SRR

Y4 Y3 Y2 Y1

Y4 W2 Wi
C3 Y3
W2 91608 996.08 o
71147 124508 Y4
]l 1302.25
JI I1|.m d.ll .llml IMLI‘.‘IL tl,h lLL '...L.‘ ; : . T )
800 1000 1200 1400 1600

miz

Figure 4. Collision induced dissociation chromatogram of digestion product UUCAGp using IBF ionization
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