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Light Scattering for the Masses™

olysaccharides (of which starch is an im por tant ex-
ample) are car bo hy drates whose mol e cules con sist 
sim ply of a num ber of monosac cha ride res i dues, 

which are bound to geth er. These mol e cules are fre quent ly very 
large in molar mass and, as such, may not lend them selves to 
sep a ra tion via size-ex clu sion chro ma tog ra phy (SEC) because 
they elute be yond the ex clu sion limits of currently-available 
col umns. When this is the case, Wyatt Tech nol o gy’s DAWN 
can be em ployed in a batch or “mi cro-batch” mode to pro duce 
weight-av er age mo lar mass es and z-av er age siz es for very high 
molar mass starches, with out sep a ra tion.

Before the commercialization of the DAWN sys tems, per-
 form ing static molar mass determinations was time-con sum ing 
and tedious. But with the ad vent of the DAWN’s solid-state 
electronics and Win dows-based soft ware, these measurements 
are made on a routine ba sis—in a fraction of the time it used 
to take.

The starch samples reported here were dis solved at pre-
cise concentrations in a DMSO-water mixture. In the “batch” 
mode, the sam ples are placed in a scin til la tion vial, whereas in 
the “mi cro-batch” mode, the sam ples are injected directly into 
the in stru ment’s fl ow cell. For the mi cro-batch experiment, the 
data were col lect ed and an a lyzed us ing the ASTRA soft ware’s 
Zimm plot mod ule. The angular dependence—extrapolated to 
zero an gle—yields the root mean square radius; the con cen -
tra tion dependence—extrapolated to zero con cen tra tion—gives 
the sec ond virial co ef fi  cient (a measure of the sol vent-solute 
in ter ac tion), and the intercepts of both lines de ter mine the 
weight-average molar mass.

Figure 1 shows the results of a micro-batch anal y sis 
for an acid-thinned starch. The weight-average mo lar mass, 
(7.47±0.09) x 106, is believed to correlate with some of the 
critical properties of the starch sam ple. Mr. Jerry Klavons, from 
the U.S.D.A. (NCAUR, Peo ria, IL), used stan dard scin til la tion 
vials, prepared with an oxygen plasma “cleaner”, in order to 
construct Fig. 2. 

An off-line mea sure ment of the spe cifi  c re frac tive in dex 
in cre ment, dn/dc, was made in an Optilab dif fer en tial re frac -
to me ter operating at the same wave length as the DAWN’s 
He-Ne laser (λ = 633nm).

Starch complexes (Polysaccharides)

Figure 1. A Zimm plot for acid-thinned starch obtained from a 
DAWN DSP micro-batch analysis.

Figure 2. A Berry plot for a high molar mass starch obtained using 
scintillation vials with the DAWN.

Figure 1. A Zimm plot for acid-thinned starch obtained from a 

Figure 2. A Berry plot for a high molar mass starch obtained using 

olysaccharides (of which starch is an im por tant ex-
ample) are car bo hy drates whose mol e cules con sist 
sim ply of a num ber of monosac cha ride res i dues, 

which are bound to geth er. These mol e cules are fre quent ly very 

P


