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Stable Isotope Distribution of Carbon and Nitrogen in Blackcurrant-Producing Regions
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Abstract: In this paper, in order to explore the most effective indicator of the geographic origin of blackcurrant
juice, an isotope ratio mass spectrometer (IRMS) was used to analyze the carbon and nitrogen stable isotope ratios in
blackcurrant fruits, leaves, soil and juice. The results showed that the 5'°N value of blackcurrant juice from different
regions were different significantly (P < 0.05), and decreased with increasing geographic latitude. The values of §"°C
in juice from different regions showed a significant difference (P << 0.05). Further analysis indicated the carbon stable
isotope ratio in juice had significant correlation with that of fruits and soil (P << 0.05); the nitrogen stable isotope
ratio in juice has a highly significant correlation with that of fruits, leaves and soil (P < 0.01). As a result, combined
analysis of stable carbon and nitrogen isotopes provides potential indicators for tracing the origin of blackcurrant
fruits with accuracy up to 86.9%. In addition, the leaves and soil of blackcurrant are nearly as effective as the fruits in
indicating the growing region with accuracies of 61.5% and 75.0%, respectively.

Key words: stable isotope; carbon; nitrogen; blackcurrant; growing area discrimination

RIS TS201.6 ARSI A SCES S 1002-6630(2013)24-0249-05
doi:10.7506/spkx1002-6630-201324052

204 (blackcurrant), 2744 BEHEE S (Ribesnigrum L.), TR FAE SRR . BT R, SEhnO St B A a5 ar
&R NEAR . T XA RO AL RS ik A FMER, A% 58 MR R IE SR s v, MM
B AEIE, ghye RS, REMERAMEIAER n g g R A S, ST A b R
Sy e Yy A k(1 b L~ v
7:6/:[:\ CI*AQ\ QT\ %ﬁgﬁﬂ‘ﬂﬁ o %ﬂﬂ@aﬁ%ﬁ’ﬁi%{ﬁ ,/:_E; Eﬂ}ﬂ?ﬁiﬁﬁ%ﬁﬁﬁﬂ@fﬁ%*mﬁﬁ, [E,IHTJ‘; %?}S

PR, A AR SRR IR, I A
‘ . N oy Ejp == ) , I "S'E“E'g

B RE R FAAOASLERR AT ROE 0 C i ER BRI, SRR AR

FHAAR, Soh@S kR Ahegs TR TSGR, AR R

ERRIBERE . KPR S AR 2 - RIS . oW RRER. T AR AASTY

WA H: 2013-06-14
EZ WA BRPIKA974—), B, &SP LR, #d, BRI e ES % 4. E-mail: chlishui@sina.com




250 2013, Vol.34, No.24

E6oill=

XM

Bt VH B R NS D R MR L 4R e, B
SR E T, L) SR AR G E Al
Rite NTHBEME AR RE, R EINE R
PR XA RRET A, BRORAT SIS, BRI T
X TR RGO, A A BT [ A SRS R R AT 4
e e RN R I BT R h BRI L AT 302 4R 1Y
PSSR FRR [ 67 3R 0 A RS A 7 w33 N C
Yo, AAERG Tt SESRTT S A R AN R
RERE. XATEAE201 L 70 RAF 2 TN s 804X,
it 45" H-NMREARTE % 53 S B 17 b B SR i
JRTI LR, AE B it o B2 ) 5 T H 32 B R BUR ) 5
s 90X, FE FINLER T — RGN & 5 7 i
TR IFRR TR, AR RI T H 55 T (w
FARIER D, H RS A TRR A R AR B MR
FAT 2B b, (B AR — AR A A ™ A
inli BNy T Nl Y/ IR e SN I L b w2
fRbeER, MABHEGHIE, RS EdEs, Uk
—RPREBEAT FING SR SR A E 1A R b

1 Me5HE

L1 #

MG IRV AP B g S RS 4 Hh X AT
KA BEHL AT AR EEA2AFE S, A 124 B SR
fi s OB AR SR 12 R, R % R
MO~10. 20~30cmH140~55cmiX 34 EA7 50 AL T 4
o WG FVT AR R X AR PR TR PR, RE R BORNMI
T15A . KA R BRI LARL.

®1  BE&KFEER

Table1l Geographic origins of the samples
KFEH X % iR WM DU REARE
BRI RIETT 127°55'E 45° 14'N 151 20114E7H 33
HRITHSHIH 129°21'E - 44° 35'N 230 20114E7H 33
e 87°58'E  44° 09'N 474 20114E8H 33
HIRES IR T 82°59'E  46° 46'N 540 20114E8H 33

12 EsER®

Delta V Advantage Finnigan/fiif{% . Flash EA1112
HT7E & 01X  9%[E Thermo Fisher Scientific A 7] o
1.3 Jrik
131 KA

I K B R A 0 FEIN B K R P R K AN - dg
NG 5 PR AR & &, AN E RS, 2h
T — 18 CUKAH A VR IR . IRAR ARV B4 N AE P2 2k F Bl
HLEURE, BUFEJE LR T — 18 CUKAR A VR TRy . AT
FURIRE 322K B B30 T A Dol X B i) J AR R, DA
YN 32 Y NNSE PO NG A

1.32  FEAATALEE

YRR R KB A YIS T, BT,
FERSC 2k MEFE M B TR & —TFERME T KA,
BEHLIZE LS ~ 20Ny BE A, BRARAE A i UMy AR AH
A, SBAGKE . MEWIK. IR B N e AT e 4
T TG BIRE S ACuOTE AT, SR % 35 2 itk
BV UERE T S AR S =R ICO,, BRBEIRES00°C, I
[B]24h. FF 5 A0 AR DL B SRR T R 2 L R e 1y
75 ERFEBAEYI 78 TR 3 5050 2 AT
133 Fasethme. RIEAL R R

KA S e R A oe R e Mk . AR &R L
HIREATAI .

JCE AT R AR AU R AR E200mL/min;
AAPIREE10207C; IR E650C; HAARME
90mL/min; He#iFt/E /70.6bar; CO,Z%# S % 110.6bar;
N, 5% [k /J1.0bar.

JRAEAL S FHUSGS24(8"Cpp=16.00%0) k5 1 CO,
WL, FITAEAN, (6°N,;,=0.4%0) b5 N AW, FIHR € 49
AR RbRE . R MEmR . BRI H R 5 FH 6 Cl%0
FS N0, SCNIIFI bRt <o AR A:

1%0=(Ry 3/ Ripe 5, — 1) X 1000

X RYEFMESRAMEFEZL %, BIUNE
UNIFE L.

134 it Hik

KHISPSS 16.048 tH AR BT Hdl Ge it /b, 2 H
BB BT R DS 20 B R A I A ) ) R A i
B, R A U7 Z 50 M1k (One-Way ANOVA) ST AN [F] =
Hu P SRS, BRI A B R AR B LR 2

2 ZRE5H

2.1 ASIEL P R S AR R SRR A 3R LR

I Y Cco, My N ¥ 73 hCyy Cy
FMCAM 3F, ANFEFEEYSCE 2 M 2 7R
K, CHEMIIS6 CH A AL —34%0 ~ —22%0 2 1],
PL(—27 £2)%o03t Bl P9 HH BLA A de i e SR C,
MY, MWETAT LB, Bint R e CE B fE
—25%0~—29%0.Z [8], FE(—27E2)% LN, 4T
FE it A B [F) 7 3% LG 3R AR IR 7 I IR T > B i > 34 >
FEFHL, AN ASTR] L DXFE 5 B 7 7RV S5 4 PHT 2 JR] 22
FREP<0.05), HAMFETZ HEIRIRES B, B2
6], HLFHLE B B ) EA B2 7 (P>0.05),
ZIUR MR R LR A SRS B W S
nE . BB AT, AT LA R OV CHE BRI SR
BEFHT . BEI0R 5 75 447 M i) IE A 340 5 2R 40 51 SN 62.5%
55.6%- 70.5%F135.8%, FEAR I IERFIHE N4T.8%



iﬁ\.

i =2 2013, Vol.34, No.24 251

A A =15
—25ra TA
AB AB
o —26F
g B
s
‘Q _27 - i
_28 1 1 1
MR 4P S 82221

6"N/%o
w2 ()} O
T T 1
o
o>
=
0
F ©

0

MEIREE AEPHT B Bk

AT HRRIRZE R B (P<0.05). FEIH.
1 ARAMBEMERIPE@E). RbERERMHE LRI LE
Fig.1  The carbon and nitrogen isotope ratios of blackcurrant fruits

from different regions
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Fig.2  The carbon and nitrogen isotope ratios of blackcurrant leaves

from different regions
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