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Because ocean color remote sensing
with SGLI sensor requires high
calibration accuracy, a large number
of in situ observation data are
required.




State-of-the-art pigment analysis using UHPLC

No paper has been published
on the methodology of
phytoplankton pigment
analysis with UHPLC.

Shimadzu UHPLC Nexera system




Main differences in pigment analysis
between HPLC and UHPLC

HPLC UHPLC
Equipment Shimadzu CLASS-VP Shimadzu Nexera
system system

Eluents and gradient
method

Van Heukelem and
Thomas (2001)

Modified Van Heukelem
and Thomas (2001)

Analytical column

Agilent Eclipse XDB-C8,

3.5 um particle,

Agilent Eclipse XDB Plus
C8, 1.8 um particle,

4.6 X 150 mm 4.6 X 50 mm
Inner Diameter (mm) 0.25 0.1
of tubing
Flow rate (mL min-1) 1.2 2.0
Maximum injection 500 50
volume (pL)
Maximum column ~20 ~60
pressure (MPa)
Runtime (min) 30 7




Absorbance (445 nm)
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HPLC and UHPLC chromatograms with
phytoplankton pigment standards
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Development of DMF-bead-beating

pigment extraction technique
Before After

Extraction volume can be reduced from 3 ml used
in our conventional DMF-sonication method down
to 700 ul in the DMF-bead-beating technique.

[Chl Qlyeng-besting = 0-942 X [Chl a]

sonication
Biospec Mini-Beadbeater-1
P R?=0.990, n = 36



Acquiring high quality AOP oceanic data
with C-OPS or C-PrOPS

Dr. Stanford B. Hooker (NASA) with his C-OPS



The Biospherical Compact-Optical Profiling System
(C-OPS): Free-Falling 19-Channel XTRA Sensors

C-OPS uses 7 cm (OD) sensors: a) cosine collector; b) side bumpers; c) 19
microradiometers cluster; d) new compact aggregator; e) adjustable v-blocks
counter pitch biases; f) hydrobaric buoyancy (compressible bladders) allows near-
surface loitering; g) adjustable flotation counters roll biases; h) weights (and floats)
set terminal velocity and; i) temperature probe and j) pressure transducer.
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Hydrobaric Buoyancy Control

Samples Per Meter
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Sampling Improvements as a Result of the C-OPS
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The buoyancy control enhancements to C-OPS result in an order of magnitude (or
more) improvement in sampling resolution with respect to legacy instruments (N, is
the number of samples acquired by depth z, regardless of the tilt of the profiler). A
noticeable consequence of the improved sampling resolution is a significant
reduction in the aliasing of wave-focusing effects during clear-sky conditions.

SPMR: SeaWiFS Profiling Multichannel Radiometer, a Satlantic free-falling optical profiler.
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Field campaign in the
Chukchi Sea during
July1-23, 2013
onboard the TR/V
Oshoro Maru
(Hokkaido Univ.)
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Surface Chl a level (mg m3) determined with UHPLC




Comparison of Chl a levels between HPLC and
UHPLC during the TR/V Oshoro Maru cruise
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C-OPS-derived OC3M Chl a level (mg m3)

Comparison of Chl a levels in the Chukchi and
Bering Seas between HPLC and C-OPS OC3M
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Comparison of Chl a levels in “Case 1 waters”
of the Chukchi and Bering Seas between HPLC
and C-OPS OC3M algorithm
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C-OPS-derived OC3M Chl a level (mg m3)
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Summary




