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PrepLC/MS Chromatography

Table 2: PrepLC/MS Method Setup

In a next step, the analytical separation method was PrepLC/MS Method
transposed to the larger prep scale from 4.6 mm column PrepLC/MS AIS P5.250 PrepLC/Flash system
ID to 30 mm ID column ID and further optimized for
0 ) Column PF15C18HP column, 250x30 mm,
the purification of the two CMPs (casein glyco-macro- 15 PronlC col AlS
peptides) on the puriFlash® 5.250 PrepLC/Flash system Hm PreplC column (AIS)
coupled online to the expression® CMS detector. Mobile Phase A: 0.1% TFA in water
B: 0.1% TFA in ACN
The PrepLC-UV/MS chromatogram of the whey protein Flow Rate 64 ml/min
isolate is shownin Figure 3 and parameters shown in Table 2. Gradient Time (min) %B
Fraction collection was triggered based on the 0.0 25
MS signal, chosen for its higher selectivity and 2.0 25
sensitivity. XIC of 970-971 Da was used to detect 30.0 50
CMPb, and XIC of 965-966 Da for CMPa. oot
njection Volume |1 ml
The organic solvent in the combination of fractions 11-17 Column Oven Room Temperature (22°C)
and fraction 18-22 was removed using a rotary evaporator UV (nm) 215 nm
under negative pressure, and the remaining aqueous MS AlIS CMS-L
solution was .d.rieol using a !_ABCONCO F.reezone 2.5L lon Source: Positive ES|
(-50 C) lyophilizer, resulting in a dry collection of 10 mg
each, which was then dissolved in 10 ml of deionized XIC 970-971, 965-96¢6
water for subsequent HPLC/UV/MS analysis. The results
of the purity analysis are shown in figures 4 and 6.
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Figure 3: The PrepLC-UV/MS chromatogram of two whey protein isolate
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Purity analysis of CMPb in the pooled fractions 11 . I;; T e TR
to 17 is shown in Figure 4. MS analysis shows o0 B s
that four major ions were detected with m/z aof ; ® o

60 9708

970.8, 1132.3, 1358.6 and 1968.2 (Figure 4b). §

£ % 1127.2 1698.2
With  the Overoged mass specTro from Figure 4b, %0 w0 70 LsuoLgcoj 1000 1100 1200 1300 luoo TR Tem 100
the uncharged mass of the peak at 5.94 min was  wecss R
determined to be 6788.4 (CMPb, Figure 4c). However, e ‘
MS analysis can also detect four minor components g
at  6758.3, 6773.5, 6804.8 and 68684 Da. § w —

T 2 m773 ?43 6868.4
The obtained UV pUI’Ify of CMPb is 86.7% (Figure 4d), o BER  mEee  BED  Bedn ;7dM“I" :I:r’a‘c)r 6.85 om. 5500 6950
bUf, bosed on The Oddiﬁon(]l MS dOTO, The CompOUnd 04041437_b_20min_2_UV.datx 2023.04.07 11:09:04; E56.557%
purity is actually less then that (estimated 80%). il D ‘
CMPa in the pooled fractions 18 to 22 was measured to be j - S
94.7% (figure 5a) based on UV analysis of the analytical run. K
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Time(min)

The deconvoluted uncharged mass analysis shows the

expected dominant mass 6756.2 of CMPa (figure 5b), and  Figure 4: (a) The HPLC-MS chromatogram of pooled

one minorcomponentat6774.6,anoxidizedformof CMPa.  fractions of 11-17, (b) Averaged MS spectra of peak eluting at
RT 5.94 min, (c) the uncharged mass from (b), (d) The HPLC-

Again, this example shows the value of MS detection of UV chromatogram of pooled fractions of 11-17.

bioactive compounds such as peptide and proteins, and

the better specificity of MS detection compared to UV.  wzsom
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Figure 5: (a) The HPLC-UV chromatogram of pooled
fractions of 18-22. (b) deconvoluted uncharged mass of

CMPa.
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The final overall purity is estimated to be ca. 90%, an
excellent value for a bioactive molecule in drug discovery.

Further improvement in purity can be achieved with
selective fractions - at the cost of yield. For example,
the HPLC-UV/MS analysis of fraction 20 of CMPa
(Figure 6a) shows a UV purity of 99.0% (Figure
6d) and no oxidized by-product in the MS analysis.

Conclusion

The puriFlash®5.250 PrepLC/Flash system, coupled on-line
with an expression® CMS detector, achieves outstanding
performance, facilitating the selective purification of
bioactive macropeptides from a complex matrix with high
level of confidence. Compared to UV or ELSD detectors, the
mass spectrometerdelivers superiorselectivity and sensitivity.

An illustrative application of this approach shows the
isolation of casein glycol-macro-peptides, resulting in
a purity range of 80% (CMPb) to 90% (CMPa) through
combined fractions with high yield. Even higher purity
of up to 99.0% can be achieved with selective fractions.
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Figure 6: (a) The HPLC-MS chromatogram of fraction

20, (b) Averaged MS spectra of peak at RT 5.71 min, (c)
deconvoluted uncharged mass of CMPa  (d) The HPLC-
UV chromatogram of fractions 20.
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