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Recently there have been increasing consumers’ interests in the geographical origin of foods, due to the FTA
(Free Trade Agreement) in the global market. Especially, in Korea, in relation to BSE (bovine spongiform encephal-
opathy), it is considered to be urgent to develop analytical techniques for distinguishing the geographical origin of
beef. Korea is facing conclusion of FTA with many countries, and there is a deep national concern about the dis-
tinction of the geographical origin of food. Diverse analytical techniques have been used in many of recent
researches to obtain data for distinguishing the geographical origin of foods produced in various countries. In this
paper, we reviewed national and international researches about tracing of geographical origin and food authentica-
tion using stable isotopes. Improvement of the isotopic techniques and their numerous application have been pro-
vided useful information of their geographical origin in food products. Futhermore, we expect that this study could
be detecting of many frauds and illegal transaction of food products. We look forward to active progressing
research of detecting food origin using isotope analysis and numerous application about imported food products.
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Table 1. Overview of the natural abundance of isotope ratios used for food provenance determinations (Kelly ez al., 2005)

Isotope ratio Fractionation Information
’H/'H evaporation, condensation, precipitation geographical
Betze C3 and C4 plants diet(geographical proxy)
ISN/MN trophic level, marine and terrestrial plants, agricultural practice diet(geographical proxy)
180/'%0 evaporation, condensation, precipitation geographical
33728 bacterial geographical(marine)
87S1/%Sr age of the rock and Rb/Sr ratio underlying geology, geographical

2 FENES) A% 1 Aol Bk 59
%i wago] ojs) PaEstel ol Wl 4 ek,
‘u Wimol G FANLE FAL
Fro] REHEES WY W ohe}
xl%ﬁ}swa g e o oleld BY
954 she BA947t 4850 B89 % Aok,
21F9] iAo o8 EHE Fda e Ak
(*#0/"0), 74 (*H/'H %= DH), ©4& (BC/%0), 2
2 (ISN/MN), §]_ (348/328) \;_g RERE (87Sr/86Sr) =
o] T99aTt Jlom olERRE A T e BH
£ Table 1] ﬂaﬂ%} MR k] *Fi, TR,
A= dE 6, %

o= 200090 o] wgE P jRa=ael A=
ot (Rossmann, 2001; Kelly et al., 2005; Ghidini
et al., 2006; Gremaud and Hilkert, 2008).

4ES] QA FHol ol gu Ahsh Fa
S 7 ofZo] A A1S] 71T AFES
dol) o3 G Wwor] B, Ak EHALE
o wels) ALy B9l 249l el <ls]
& glo] g B4E Holuw, oleldt 5919
A AE viEe R FEARES] XEEHH]l 7]
2 AUk

off
o
to e

r
ﬁ NI ro
o e e o

r{o
to b

dg

o A=} 9]
SEe A29) Bag B gEe rery
PP BY ArRiE FHS W S48
o) Frelelt o) dbast i BUL %
2 FE YA dojubs 2lXIdiAle) efste] F2
‘tﬂﬁ}E]ﬂ—— SR 9 o]%o] AAkE K Qge] 7] 9
243} o) D B

£ HojFr} (Kelley et
d, 2005) u}hA] i&%o srolo] BEEE Ak}
Ta SdAE 2 EAS FE Selda
a —4(|)0 —30|0 —2(|)0 —190 ? 5D%o
U
major oceans
sources V-SMOW
meteoric SLAP European countries
waters (] —/
musts wines
wine waters B |
glucose c3  C4
Cc3 C4 Synth.
ethanol B [
-40 -20 0 +20 +408"°0%o
b I L } 1 1
. ocean 0, atm. CO, atm.
major -]
sources V-SMOW
meteoric SLAP European countries
waters B 1]
European countries
wine waters =)
glucose C.""E"
ethanol =
-40 -30 -20 -10 0 5"C%o
c | | L 1 ;

PDB ,
major CO, atm. HCO™
sources [

Cc3 CAM C4
glucose e R wesesien | e |
Cc3 CAM C4
ethanol s ] [

Fig. 1. Natural stable isotope abundances for hydrogen (a),
oxygen (b) and carbon (c) (after Calderone and Guillou,
2008). Plants are classified as C3, C4 and CAM according
to their photosysthetic path to incorporate CO,, due to the
different physiologies.
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Hegerding et al. (20022 4 A% X Yol EXsh=
A5re] Ak FHAAE o &g XA Wiy Al
AlSFAAGE AA F9hae] AAsiE sl ehesh
AHE AN F3eH, ol T FHHULE
S35 AR F2 Wl A7 s AlARE F
Atk Schmidt et al. (2005)> B4 FLLE o]&
3ol Hebd, vl 599l H37)7 Ao T8

A Busglon, da SHdaE ol8a

FRoNE Farleh ThaRel dig wRo] o

HEUT ot A FAURE o8l daL

)
lo

:g\ 1"
OZ M reland
104 0 Other European
e - ® Brazil
§ o
7 offF 4 O
Q [ ]
Q84 ]
g s wo .
o -J%. o
8 74 M Do B E
o o
2 [ ] T
2 o b g ® e
c ° &
3 5 .
e
z 4 T T T T
-28 -24 -20 -16 -12 -8

Carbon isotope composition (5'°C %o)

Fig. 2. Carbon and nitrogen isotope compositions of beef
collected from Europe and America (Schmidt ef al., 2005).
European beef was significantly different from American
beef based on C and N isotope compositions.
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Fig. 3. Score plot of 8'°N versus 8'3C in cheeses of
different geographical origins (Manca et al., 2001).
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Fig. 4. 5%Sr versus 8°H in pulp of selected authentic

orange juices (Rummel et al., 2008). Spanish samples can
be clearly separated from Florida, Mexico and Cuba.
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