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Research Progress in Methods for Geographical Origin Traceability of Food
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Abstract Geographical origin traceability has two purposes: first, it is an important guarantee to develop a safety traceability system. Sec-
ond, it is an effective method to protect geographical indication of China’ s agricultural products and specialty food. This paper describes the i-
dentification and data capture, isotope ratio mass spectrometry, elemental analysis, organic components analysis, near infrared spectroscopy,
molecular biology technology and techniques combined with several technologies. Current researches used for geographical origin of food are al-

so reviewed in this paper.
Key words

Tt 7 M U 2R o DA 21 B 4 A R Y
FHFAHOCAR BHETTIC %, BE £ w5 X2 ik AT A
WIAE, B W HAE 2 2R v 5 B EOR . Im4Fk, it 4%
AR XS £ it P M IR R 25 T 1 BE R EE AL, R TR
R TAE . BRAE HAR 4 178/2002€ 58 F A it i) v Wi 2
KA SRR B g R Sy T AR
T E 3 1K & (National Agriculture and Food Traceability Sys-
tem,NAFTS) . %48 24 2 00, 8 — 2R A
FI Sl PRI SR AR HOR | ARG 21 5 B A 715 R0 %,
A A B JEORH AR N s R S B B A
B35 3 — Oy ORI N AR AT 8, RV 2%
BTER B S SE R 5 R AR A R, ] DU i B AR T
BOH B 7 1) B3 2 TR B, i ()R FRE [R]
(Ve KiTEs % NROR 7/ VIve X3 G s N AN Es @ NH PR et |
Jrae REWAEB D HERE B G 2 A R A, B H Al
Sk, B PO TF R MR A RIS B 22 4 AR T b AR
R A AR TXT 7™ L9 N FH A £ B i 2 4
WP Z . B8 FELR T E A HI B & ™ i
WIIREARTEA [F RS £ 5 b B Ry FH A 5T 1 58, LU 3 3 1
£ ™ MRV R AR B R R, Ry S I i T A A % A
MRS AR A B SR E S
1 BahiRBIFEHERER A (AIDC)

1.1 SEMARKA (barcode)  FILAL A 58 AR 24>
FBARNZS 1 IR I S B R DU HED] , LRk — 2105 B
HIEERR ST, 20l —4E S R — i 508 SIERD

ELWHEH LAEALAHZAHBEARRBILERZE KR B (2014ZZC
X02 703) ,

FE3%(1987 — ), W RFHA, R ET I, ML, AFR
FE 5 IR AR BT R,

2015-11-26

EEEN
WimBH

Geographical origin traceability; Food; Isotope ratio; Elemental analysis; Near infrared spectroscopy

ARATTT LA W £ 5 107 b, 76 T 28 0 6 22 405 8, f 36
B RS R . AR AR T RSB, 2 R P
FHERTIZ (9 A SRS R AR 76 [ N AR R AR T
KRE FEU Y T G AT

1.2 SHTRBIEAR (RFID)  RFID 2—FhaEiEm g [ 5h
WA S BT AR 15 8 T 5 S0 5 [ ook 22
A ERRXT ST B 2R, BRI TAE AU T, )
TAETARES M T . 5 5B H AN L, RFID #
AT LIMHAE T 2215 6, VR 500 i ol bl B 1 3 4k, Rt
RFID H AR & RSk

T BV R O AT — S BRI T T HLR T J 4 Hh iz
JH REFID A F £/ 38 99 28 83K 5, AR im0 S £ 5 B T
o(l, ISR R R A 22 A . PRI 2 BIRIT I I F 21 65 125 3
BifE AL . Feng i F RFID A5 PDA FIZILAGHT EIHL
AT/ AR AW R G, KRHE TR B R 5
SN LRI 8 T2 P Al i 8 3 fELR RFID 1 25 1%
BRI T RFID £ A #9 % &, %3 A & & [m i f) H RFID
PR LRIRRGETIRAS
2 BERMESHHEA(IRMS)

I [R) Hb IK AHR B St AR 1 1 [ 7 28 2 A2 fo 0
HTE AKUR R SR A 45 R 2 1) S 2 £ 3 E88 280 T
FEAE2E S FasE R e T A AR aR s R 0, HLR B4k
SERIR B A T A R e, TR R R E R 2 i
JEE (LA S [R) S 2 140 72 M SR R 1 7 B S T AT 00 76T
A= LR R, 8 C 8 N (800,87 8" Sr R I RA R IR 132
FIEHR, POHTEIRZE SR LGS 2 A 2 R 7 H
TR 22 1 FU%E T BRSSOk R R ST
3 TYTERRLSTEAR

ORI X (g B8 PR M 3 e R K KRR
HE, 0 YRS BERARR, ERhm TR a5 %4



110 G e

2015 £

PRI N R IR O, AN ) M X ) B e 3R 2 U EAS ]
PR T W) C 3R R AT 20 0 ) 7 M B = AT AT R . B vl
W FOCER T RO R A B G R AT I (EA) sl
TR (AAS) B & 45 8 T MR ST AL (ICP-AES) Fi
HLRRI £ A5 B 1S (TCP-MS) 25— RSBy . B 1CP-

MS (35 K, th T 1CP-MS #1758, nl LARIHE 2 Aoc s H
RMBRARG , A H PC RGBT ER T B, Akt
B T 22000 R AT R R I A T
TR OGRS HARR T W Tk 32 5128 1753
AT SRR P M CERAE ST AR B S

£1 BERMEDITRAREITARRE R GRIER 7= IR L6

7k FEHA LoRIIESAS KA 7 i S22 30k
A A IRMS 5°C,53"N,8’H A, WA [13]
HHAE IRMS 5”C,8D TP, WA AR, )i [14]
4N IRMS 3°C,8’H WEE, 6, A VGRE, WK, By 22 [15]
| IRMS 3°C,8"N RAEZ MY [16]
i IRMS 5°C,8"N,8"0,8"S,8"Sr, b | A < i [17]
It IRMS 5°C,8"N,8°H,8"S,8"Sr FE9E A63E AR M [18]
A IRMS 5°C,3"%0 ERFIAR] Hh X [19]
R2 HYTERLESTHERBITAE R SR E 7= i iE L5
Tk FEFA Kot b H oy =X IR it 7= E =N
kAt ICP-MS Ag.As Ba,Be Cd,Co,Cr,Cu,Li \Mn, Duncan Z& W& MG HT R Wk ER KIE, A [20]

Mo .Ni .Pb Rb.Sb.Se \TI .U,V

ey

L FHYE G B

4+ ICP-MS Na Mg Al K.Ca,V Mn Fe Co Ni,Cu, Duncan ZH LE T, EMAHT B & A 5 M., 7 &, [21]
Zn Ga As . Se Sr \Zr Mo Sn Sb.Ba.Pb ZE43HT F 515047 mdk
ik ICP-MS Li Cr Mn Co Ni ,Cu.,Zn Se Ba .Pb.Sc, J72:53#T Duncan Z W HTERISr BRIV FiiE ) 78 [22]
ICP-AES Y .La,Ce Nd.K,Ca Mg Na Al Fe.Sr.P #7504
SHIOGEEE
ES| ICP-MS Be, Na, Al,Ca,V .Cr Mn. Fe, Co, Ni. #7354 H7 Duncan Z 8 L BTz 36 B | 85 bS8 ) [23]
Cu, Zn, As, Se, Ag, Sb, Ba, Tl, Pb, ¥ RIHmHr S DR T E R
Th, U LiGEEait
i ICP-0a-T Li, Be, Al.V.Cr Mn, Co.Cu, Zn, Ga., HI5I455#7 BRH) R E L PEHEF [24]
OF-MS As, Rb, Sr, Ag.Cd.In.Cs, Ba, Tl Pb,
Bi .U
i ICP-MS 56 FhonE F5N 3 NN [25]
ICP-AES

4 BURSELITEAR

AHUSIIHR S T AL B dh B B IR R X
I W R A LY 2 5 , 30 ek A ML 14 2 5 ] R
FEHBSRUE T A HLSUSME SO T BB R R
I A A AR ARRAE B 2 B S G B ) O i R AR
sty FRRFAE B3 A LIS 5 B A (35 AR o Zumin 257 H]
GC-MS X A i PUBES S Je T R B ResE it 8 Ao
R EWIHEAT T 04T, K BRI oty LA A A 22 3l 4
F14 5 T LA DX T SRR RIS ok 0 A RO i
Alonso-Salces 4512 I S AH 5 RGRAH Qi BOARNE 1 e Hh
P10 B TR P R P 5 BN, B T AT PR R T AR DA A e
F e BT (D REJE P SEIHE 5 M AR RE LAY
5 ELISMEIERAR

UELTANCTE B — TP | SO R B ™ ) 45
AR ILLLANETE BB RE b — BN T 2R AR B, AT DL B e
T, BATTCAMT . ITLLAMEIE ) A 2 T TR S
AT IR P 20 T IR S IS 0] i RE R BR AT, TSR 9 2
ARSI AN SR, R TR 2 BRI L
BV TERE R . AR MR IR A ™ i, NG
AR AU I KBS ], SR T B IR
15 W53 K932 SR B AR A AR ROR 2 e, T ik
JRO 285 ] RRAELLAOERE L NISE T3 pr ik i

LEAMGTE AR T 7= MW U5 1) S 3 190 B ) 38 A — By
SR U R T R i
AT LT AR AT = s 3 5 4 % FH S0 L35 3
6 HTEWERAR

AR TR RIS A A= b B A P B0 R 28 R b A
AR 22 5, AR Ao B B8 5 L VK B R (PCR-DGGE ) i1 B i 1
00 R B B Z2 25 HOR (PCR-RFLP ) ] LIS Wy T i
ZAEMEIEAT M, AT 7= it =

Sheikha 2R A4 T &S LU (38R K 15 F 25 AL Eh ik ndym
4 A X RS AL, T2 H PCR-DGGE AR 30T T FRIK AR 1)
FEREEE DNA A & B [ b X R SR A e B B A 21k
25 A TR SRS B Arcuri 25 SR 4E [P K
YR RTINS [ b DX A oK B 0% i 5 5 (R B E R L 12
FH PCR-DGGE %} 3L 16S tDNA V3 X FEFTR 0, 45 52 B, AN
[ b DX 14 K M T 2% 1 ) B P R A T, A SRk ) B
SR Ml X145 1 B A MCE W, TR T X A
Gauthier %58 F] PCR-RFLP 5 A X RRUH A [7] [ 5 0 T K AR
1 23 A4~ RFLP {37 5 55 M B B A AR SC PR RIS, SR Ml
WIS BT IR A (SNP) S5 3 AR TARid, S48
[Fi]— 37 At (RN [) S8 A3 35 PR 22 () A A R 1Y) 25 5, 3K o 25 5
AL B B L ) Bk B AT Bazakos ZE 3@ 5 S 4> SNP
BTt 7 B AS [ s AR AT X



43 % 36 1 T BE RS IR AR AT LR 111
R3 RLDIMEERARBSTRE R G250 7= 9 75 5L 5

77 FERHAR Hlab gy A DN 7 27 3k

W& NIR Pt BRI 2L (B AR AL — B R R R Z 0O A IE Wb TR L L 2R Bery [28]
(MSC) , AR it e/ N —3RHL 434712k (DPLS)

SR NIR i Pt B — W S S i S (i U A B A R et By [29]
FFIRS A8 & e/ N3k

pIRNEP LT NIR SRR TR (13 S0 AR A —4L(SNV) - BEH B BFAls SREHES, [30]
Tk B, SR AT A0 43 43 TR

A NIR TRBER IR0 AN A DL RSV A 550 A DU (2R b TR TR [31]
JEHUM AR k BT 4R AT N

i NIR —Br- 8 (5 SR + SNV BB, EBEER  EWr 0 TR NS H 35 L [32]
#r (SIMCA F151

PR A NIR o SIMCA Fi5) SR VY AR R [33]

7 ZFEAREKA
BEE £ ™ M IR 1) A TR, Z2 R HOR IR F- QL e AN

Ko MO & i 022 5 v] O™ S h e AR KR

S A B BT E WAL 2R A BT R W oc R iR |

AN R BT I H ARAR LS & 1 50 Hr Tk 8 TR 2 1 1

FH AT LA i £ ™ o s o A R 1 . Zhao S5 FHER E

[ R AT M TC R AT o 45 &, (A5 24 PO AE 3R [ 17 2

SKUEAT AARSF o3 ok e A oA

IIATE IR T 5 S B H 5

8 4EiE
VTAER , N RAE TR 7K1 H 4 52 (A5 N RO a2

A B IR TSR R AR 2 1 SO i IR i B

TET AN AR B i 2 2B AR TR 7E X — 5 Tt A

TARKSS T, 6] 3 A R 2008 (1 i, X b AR 757

PR DR A A S A 20 3 B it 7 R U R R e e A T

PR T VAR 22, R R A N R B AR B 95 vk

2RI BB 5 v B e i JR A HERf P2 4 )5 7 1

I Es % NI E NSV 3 e

SE

(1] ERk, %5, F1I5, 55, B Ml SRR R R[] e

iR 7242, 2013(B09) :59 ~61.
(2] Wbk, AL, 2. FRE RGeS R R o[ 1], SR
22 2013(8) :18.

(3] skt SRS D, AR RE [T]. IS SRE,2015(1) :27.

(4] 250, SN, K FSiE s B ARG AT SSEE[T ], BHZX, 2012
(2) 45.

(5] Tk, XU 0K, 5. Frosi N rLEM RS S5 T ] 228
SRl 2013 ,41(26) ;10856 — 10859.

(6] HIHR FREE LI & 4SRRIt A= [T ]. h E SR, 2008
(3):22.

(7] Ehusfdt, MR, SRz ML, 5. AEailiRE B ARSI 55 T].
FEAA AL 741,2014,35(6) 1250 - 253.

(8] Jkicktea, 2], B 5T R, RFID HoRTE & iR Saa i (1 vz
[J]. Elbifis 5714 2007 ,28(9) 148 - 151.

[9] KANG Y S,LEE Y H. Development of generic RFID traceability services
[J]. Computers in industry,2013,64(5) :609 —623.

[10] HONG I H,DANG J F,TSAI Y H,et al. An RFID application in the food
supply chain: A case study of convenience stores in Taiwan[ J]. Journal of
food engineering,2011,106(2) ;119 - 126.

[11] FENG J,FU Z,WANG Z et al. Development and evaluation on a RFID —
based traceability system for cattle/beef quality safety in China[ J]. Food
control ,2013,31(2) ;314 -325.

[12] ST, B, 7528, RN R AU HTHORTE B i Hopiis Hh
N FHEERE[T]. Aol TAZA1%,2007,23(3) ;284 -289.

(13 ] T, 0T oH: A e, 5. R MR, A, SR R A Ho X 4y

FIRZALT ] il ,2015,36(12) :191 - 195.

[14] B HRBOT M2, 5. FERREUR D AT A s = 2 )
TR RS AY,2013(17) :256.

[15] HORACEK M,MIN J S. Discrimination of Korean beef from beef of other
origin by stable isotope measurements| J]. Food chemistry,2010,121(2) .
517 -520.

[16] ERASMUS S W,MULLER M, VAN DER RIJST M, et al. Stable isotope
ratio analysis: A potential analytical tool for the authentication of South
African lamb meat[ J]. Food chemistry,2016,192:997 —1005.

[17] CRITTENDEN R G,ANDREW A S,LEFOURNOUR M, et al. Determining
the geographic origin of milk in Australasia using multi-element stable i-
sotope ratio analysis[ J]. International dairy journal ,2007,17(5) ;421 —
428.

[18] RUMMEL S,HOELZL S,HORN P, et al. The combination of stable iso-
tope abundance ratios of H,C,N and S with 87 Sr/86 Sr for geographical
origin assignment of orange juices[ J]. Food chemistry,2010,118(4) :890
-900.

[19] PORTARENA S,GAVRICHKOVA O,LAUTERI M, et al. Authentication
and traceability of ltalian extra-virgin olive oils by means of stable iso-
topes techniques[ J]. Food chemistry,2014,164:12 —16.

[20] A bsidth Xz, AL, 55, BT TN T R T A& s o)
VEBAHRLI ). | ARIBIFERE2#41,2015,35(3) :94 -98.

[21] 2R, Bl 7856, 5. 20RO A= sk [ ].
RO ,2007 ,40(12) 12842 —2847.

[22] 1=, DA, 2%, 5. 20RO = HskIE R () ). &
d LR ,2015,36(2) 152 - 56.

[23] SUN S,GUO B,WEI Y et al. Multi-element analysis for determining the
geographical origin of mutton from different regions of China[ J]. Food
chemistry,2011,124(3) ;1151 - 1156.

[24] FRAGNI R, TRIFIRO A,NUCCI A. Towards the development of a multi-
element analysis by ICP-0a-TOF-MS for tracing the geographical origin of
processed tomato products[ J]. Food control ,2015,48.96 —101.

[25] MARTIN A E,WATLING R J,LEE G S. The multi-element determination
and regional discrimination of Australian wines[ J]. Food chemistry,2012,
133(3) ;1081 - 1089.

[27]ALONSO-SALCES R M,SERRA F,RENIERO F et al. Botanical and geo-
graphical characterization of green coffee( Coffea arabica and Coffea cane-
phora) :chemometric evaluation of phenolic and methylxanthine contents
[J]. Journal of agricultural and food chemistry,2009,57 (10) ;4224 —
4235.

(28] Xt ZOURAR, BIRRER, 5. LTSI CRERT N P IR 51 55Hr
[J]. FRERRRS 2011 ,44(7) 11451 — 1456.

[29] KM, 2=V, R, . T2 CRE TR A= - e [T ]
Bk ,2014,39(11) 1305 —309.

[30] Ik, &, TS E R AR I TS RSP H s AT o [ ] AR
Bk ,2015,31(6) 315 -321.

[31] 560, W55, SRk ISR ST RO AR S M b ey
FLT]. &fEle,2013,34(6) 167 - 170.

[32] 1piRtE, X, BTN EOR R = oI T L) ). i
Rl£,2011,32(22) 175 - 178.

[33] LIU Y,MA D,WANG X, et al. Prediction of chemical composition and ge-
ographical origin traceability of Chinese export tilapia fillets products by
near infrared reflectance spectroscopy[ J]. LWT-food science and technol-

0gy,2015,60(2) ;1214 — 1218.
(TF4% 198 )



198 G R A 2015 &£
PrEfr= 8 572.5 keg/hm® o LI E X L Xt B 4 7= 2 566. 5 £2 AEAEKEMHERMAEL
kg/hm? | 387222 g 33. 3% , Jit )5t AR X b ot B 86 77 3 432.0 - BRI e BT .
ke/ b 4"y 40. 0% | L7 AL DX STRHERBIE KO8 . o o A
7 865.5 ke/hm H5% 5 A 10.0% o YLHIFEZIES0B, H o .8 13 73 1012
JHEAEAE A HEAE A 7= i A - e A A S L ST e @ 32.0 1.2 46.0 1.0:1.1
W,

%3 FEMEABEFERREE
. e ik ﬁm@i . Es Tohi s N P qﬂfj
cm cm J3/hm g kg kg/hm

) 107 21.5 124.5 142.5 29.0 1.10 30.83 5140.5
® 120 24.0 189.0 140.8 29.0 1.0 308. 10 7 707.0
® 118 24.6 201.0 145.6 29.2 1.10 171.40 8 572.5
2.4 FEHBANRBEESN R4 ATH EOEIEX TR AR 1500 J0/hm’ PRy 4.5 510 T A5 A X

8 572.5 kg/hm’ , L5 RSt A [ 444 73432 Okg/ hm” , 2J 15
PEMEAE X HTEL 7 707.0 ke/hm’ | X TRASHE AL 2 566. 5
ke/hm’ | T ASHE AR X F 45 7 4 5 140. 5 kg/hm’ 132 4 4F LAy
2.4 J0/kg T, P it BB X 38 7= 47 4 8 236. 5 J0/hm’, $EA

Prifr 6 159.6 Jo/hm” , B ARERHEA 1 998.0 Jo/hm” , 7245 H
H2. 8, FEWITE [ 45 % B 45 F R, TS 7 e AT L =3 158 e A 44
7 A SR AR RS 1.7 o p T I - P AT
AT LIRS T T BRI B

x4 FREMEBABFRASRNREFHEH

INX R Propy E5XT LY DX 3 AEARM By A} A 1IN
b5 ] ! B v S VR P
kg kg/hm kg/hm Ju/'kg J/hm” J6/hm” J6/hm
@ 30.83 5140.5 - 2.4 - - - _
® 308.10 7707.0 2 566.5 2.4 6159.6 1 .500.0 4161.0 2.8
® 171.40 8 572.5 3432.0 2.4 8236.5 1.998.0 6 736.5 4.5
3 NG IR
3E KR TE 7 I FE ()% b, 45 SR 2 B, 7E AR SZ 3wk

— i F H it TR A ) TH4 7™, 7 4 e s, 7R R SEIE
FER B BEASAE T, 2R FH I = e 7 i RS 2 R mT A S B 7= |
A IR S B AR 7 R [R5 vk, e R L S
TR AR S = AE A 10% 1 BC 7 AL B > 5 et AT 5T 2 il A
498 J&/hm” , AHHEIMZETFUTA 2 566. 5 TT/hm” , 7= Y HE i 1.
7 5o FEBHI 4By AR R — AR AR T T2 R 4 R

[1] Eeeng, =52, F IR, %5 2010 Aok REfc /T e i Bawikl ) ]. 22
et 2011 (8) :56 - 58.

[2] tidte. Rl sEREE A Bl A =R g Rz LT . Rl SHEOR,
2014(12) 9.

[3] fEREE. 2007 FETC 4 BARERC A AE Heist B [ ) ] 2 21841, 2008
(17) :149.

(4] YOFTN. /KA R B BT MBI ST LT ). ARV AR S5, 2011 (4)
480,528.

(b5 111 W)

[34] EL SHEIKHA A F,DURAND N,SARTER S, et al. Study of the microbial
discrimination of fruits by PCR — DGGE : Application to the determination
of the geographical origin of Physalis fruits from Colombia,Egypt,Uganda
and Madagascar[ J]. Food control ,2012,24(1) ;57 —63.

ARCURI E F,EL SHEIKHA A F,RYCHLIK T,et al. Determination of

cheese origin by using 16S rDNA fingerprinting of bacteria communities

by PCR-DGGE ;Preliminary application to traditional Minas cheese[ ] ].

Food control ,2013,30(1) ;1 —6.

[36] GAUTHIER P,GOUESNARD B,DALLARD J,et al. RFLP diversity and
relationships among traditional European maize populations[ ] ]. Theoreti-
cal and applied genetics,2002,105(1) :91 —=99.

[37] KR, 2R, 507322, 5. DNA TREGORTE BB R - {0
HRER LT ] 22l Ry, 2012,40(6) :3226 -3228.

[35

[

[38] BAZAKOS C,DULGER A O,UNCU A T,et al. A SNP-based PCR-RFLP
capillary electrophoresis analysis for the identification of the varietal ori-
gin of olive oils[ J]. Food chemistry,2012,134(4) ;2411 —2418.

[39] ZHAO Y,ZHANG B,CHEN G et al. Tracing the geographic origin of beef
in China on the basis of the combination of stable isotopes and multiele-
ment analysis [ J ]. Journal of agricultural and food chemistry, 2013, 61
(29) ;7055 —7060.

[40] ALISSANDRAKIS E,KIBARIS A C,TARANTILIS P A, et al. Flavour
compounds of Greek cotton honey[ J . Journal of the science of food and
agriculture ,2005,85(9) ;1444 - 1452.

[41] GREMAUD G,QUAILE S,PIANTINI U, et al. Characterization of Swiss
vineyards using isotopic data in combination with trace elements and clas-
sical parameters [ J |. European food research and technology,2004,219
(1):97 -104.



