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_Figl. chemical structure of chondroitine sulfate monomers !
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Table 1-1: List of samples

CODE TYPE ORIGIN | SAMPLE

S1 MARINE SHARK Chondroitin  Sulfate sodium salt from shark cartilage (SIGMA C4384)
S2 MARINE SHARK Chondroitin  Sulfate C sodium salt (WAKO 034-08801)
S3 MARINE SHARK Chondroitin  Sulfate C sodium salt (NAKARAI 08815-84)
S4 MARINE SHARK Chondroitin Sulfate sodium salt

S5 MARINE SHARK Chondroitin Sulfate sodium salt

S6 MARINE SHARK Chondroitin Sulfate sodium salt

S7 MARINE SHARK Chondroitin Sulfate sodium salt

S8 MARINE SHARK Chondroitin Sulfate sodium salt

SA MARINE SALMON | Chondroitin Sulfate sodium salt

SQ MARINE SQUID Chondroitin Sulfate sodium salt
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Table 1-2: List of samples

CODE TYPE ORIGIN SAMPLE

P1 LAND PIG Chondroitin Sulfate B sodium salt (SIGMA C3788)

P2 LAND PIG Chondroitin  Sulfate sodium salt (KANTO CHEMICAL 07756-30)

P3 LAND PIG Chondroitin  Sulfate sodium salt (KISHIDA CHEMICAL 000-16622)

P4 LAND PIG Chondroitin Sulfate sodium salt

P5 LAND PIG Chondroitin Sulfate sodium salt

P6 LAND PIG Chondroitin  Sulfate sodium salt, Pig (ALBAFLOR)

P7 LAND PIG Chondroitin Sulfate sodium salt

P8 LAND PIG Chondroitin Sulfate sodium salt,

Bl LAND BOVINE | Chondroitin Sulfate sodium salt from bovine cartilage (SIGMA C6737)
B2 LAND BOVINE | Chondroitin sulfate A sodium salt from bovine trachea (SIGMA C9819)
B3 LAND BOVINE | Chondroitin Sulfate, Bovine Trachea,Bovine(-)

B4 LAND BOVINE | Chondroitin Sulfate sodium salt,

B5 LAND BOVINE | Chondroitin Sulfate Sodium salt, Bovine (PFANNENSCHMIDT)
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e Chondroitin sulfates were finely ground and homogenised in the laboratory. Samples
were stored in a dessicator before isotopic measurement. The isotopic parameters
were measured using on Isotopic Ratio Mass Spectrometers (IRMS) connected online
with elemental analysers (EA).

» Hydrogen isotope ratios were measured with a Eurovector EuroPyrOH, coupled to an
Isoprime mass spectrometer equipped for hydrogen analysis,

both from Micromass (Manchester, U.K.).

» Carbon and nitrogen isotope ratios were measured by continuous helium flow EA-
isotope ratio mass spectrometry (CF-EA-IRMS) using a FlashEA-1112 elemental
analyzer, fitted to an isotope ratio mass spectrometer (Delta V Advantage),

both from Thermo Fisher Scientific (Bremen, Germany).

» Oxygen isotope ratios were measured by CF-EA-pyrolysis-IRMS (CF-EA-P-IRMS)
using a Carlo Erba NA1500 (Milan, Italy) coupled to an Optima mass spectrometer,

both from Micromass (Manchester, U.K.).

» Sulfur ratios were measured with a FlashEA-1112 equipped with special reactor and
connections for sulfur , fitted to an isotope ratio mass spectrometer (Delta V
Advantage),

both from Thermo Fisher Scientific (Bremen, Germany).
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Table 2: List of reference gas

X RILFH REME L
KR e K (VSMOW) NBS-22. IAEA-CH-7
X 5 XH1{LH(VPDB) NBS-22. IAEA-CH-6
[LES e 9K (VSMOW) |AEA-601
S A& |JAEA-N-1. [AEAN-2
BiE fEg%kHDFeSC VCDT ) |AEA-S-1. IAEA-S-2
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-RERRIIEREEMRELLERL. TERND%TRLE.
X = 13C‘ 15N . 180 . D. 349
R = 13C/12C . 15N/14N . 180/160 . D /lH . 345/328

« RITMLAREHISICOVTIE, TEROBVIREIL .
(1% = 0.1% )

Table 3: List of uncertainties

XRILE | THEMS
KFE 3%o
R3R 0.3%o
e 0.5%o
=X 0.5%o
s 0.5%o
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Figure 2-1: Box and whiskers plots of the isotopic deviations of
deuterium (d2H) in marine and land origins respectively.
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Figure 2-2: Box and whiskers plots of the isotopic deviations of
carbon (d13C) in marine and land origins respectively.
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Figure 2-3: Box and whiskers plots of the isotopic deviations of
nitrogen(d15N) in marine and land origins respectively.
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Figure 2-4: Box and whiskers plots of the isotopic deviations of
oxygen (d180) in marine and land origins respectively.
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Figure 2-5: Box and whiskers plots of the isotopic deviations of
sulfur (d34S) in marine and land origins respectively.
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Figure 3: Example of bi-dimensional plots for the most discriminant parameters
(isotopic deviations of oxygen and sulfur) .
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Table 4: “Loadings” of the PCA

PC1 PC 2
d?H -0.857 -0.165
disC -0.566 0.787
di>N -0.796 0.197
deo -0.910 -0.220
d3s -0.879 -0.296
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Figure 4 : Projection of samples in the plane of the two first Principal Components
of the PCA analysis (PC1 and PC2).
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Figure 4 : Projection of samples in the plane of the two first Principal Components
of the PCA analysis (PC1 and PC2). 8

2, S ER-BE) THR AR

Table 3: ®'3C, 8'°N and &80 values of beef from Japan, USA, Australia and New Zealand.

Site n 5C. %o 8N, %o 80, %o
Japan 66 —185 % 1.0Y 7.5+ 0.8" 10.9 = 2.1
USA 20 -123=1.1” 6.0 =0.9" 109 = 1.1%
Australia 53 —-225 % 1.0° 6.6 = 0.8” 16.0 = 1.5"
New Zealand 3 —24.1 = 0.1 6.3+ 1.3 12.1 £ 0.4
A different suffix character shows significant difference (P < 0.05) by Bonferroni. {mean * sd)

R. Nakashita et al. BUNSEKI KAGAKU 2009, 58, 12, 1023-1028.
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Figure 4 : Projection of samples in the plane of the two first Principal Components
of the PCA analysis (PC1 and PC2).
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Figure 4 : Projection of samples in the plane of the two first Principal Components
of the PCA analysis (PC1 and PC2).
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