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Identification of Ziziphus jujuba origin
by multi-element analysis
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Abstract:In order to explore the feasibility of using the feature elements between origins to identify origins, the
contents of 10 elements in Ziziphus jujubas which collected from different producing areas were measured,and the
data were analyzed by difference analysis, cluster analysis, Fisher discriminant analysis and partial least squares
discriminant analysis( PLS-DA).The results showed that there were significant difference in the contents of Mg, B,
Mn,Fe, Zn and other elements from the two places of origin, and R -type hierarchical cluster analysis of 10
elements indicated that B, Mn, Fe and Zn element clustered together with similar behaviors.The correct
classification rate of geographic origin made by Fisher discriminant analysis, Q-type hierarchical cluster analysis
and PLS-DA based on feature elements were closed to the result of total elements.The highest classification rate
was made by PLS-DA based on feature elements,which gave an overall correct classification rate of 94.0% and
cross-validation rate of 94.0%.The correct rate of Q-type hierarchical cluster analysis was lowest, which was only
84.06%.This study confirmed that the feature elements between origins was effective in predictions of geographic
origin,and supervised modes Fisher discriminant analysis and PLS - DA were superior to unsupervised mode
Q-type hierarchical cluster analysis at origin traceability.
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Table 1 The geographical origins of the Ziziphus jujuba samples
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Table 2 Results obtained through the analysis of

the certified reference materials

o, ﬁ‘(’ﬁi{’%ﬁ iﬂﬂ%{’% W 2K Ltk Tilﬁl
(mg-kg™')  (mg-kg™) (mg-L™")
K 1300 = 100 1400 £350  0.9999 0.1~1.0
Na 250 £2.0 21.0+7.0 09998  0.11~1.0
Mg 420 +£20.0 410 £30.0 0.9998 0.1~1.0
Ca 110 +10.0 100 £60.0  0.9999  1.0~10.0
B 0.94 £0.11 099 +0.71 09996  0.1~1.0
Mn 10.6 £0.6 11.05 £0.83  0.9999 0.1~1.0
Fe 7520 8.1 +4.9 0.9999  0.0001~0.1
Cu 1.7 £0.1 1.6 £0.5 0.9999  0.0001~0.1
7Zn 13.0 £0.6 121 £0.7 09996 0.0001~0.1
Ba  033+004  030+0.11 0.9999 0.0001~0.1
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Table 3 Analysis of the variance and elements contents of

Huanghua Ziziphus jujuba and Zhanhua Ziziphus jujuba
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Fig.1 Dendrogram of 10 elements in Ziziphus jujuba

by R-type hierarchical cluster analysis
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Table 4 The result of Q—type Hierarchical cluster analysis

et ; . ; RELIEHFR(%)
KR MEARRERE ST BiE
HNLEES B 7391 75.36
Ward & Euclidean FFES 75.36 75.36
Ward 7% Minkowski 75.36 75.36
Ward 2 Chebychev 63.77 84.06
Centroid 2% Pearson #H36¢ 59.42 75.36
Medican B2 W= B 65.22 63.77
Furthest neighbor Chebychev 59.42 62.32
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Table 5 Classification results of raining set samples of

Ziziphus jujubaby Fisher discriminate analysis
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Fig.2 Scores plot of the first three

principle components of Ziziphus jujuba

XTI GREEREAS , T =70 oo 28 Bl R4k oo
BB AT 10 D e /s 3R ) S B A5 2R 5 TR 6
e, AT AR AR AE S0 2R A [l £ QRS 56 1 B 5 422 30T
FIHAERICER B9 53 1 45 2, T 52 SORS 56 1Y) T B 38 v
TAERICER AT A R o S5 R 96 UE A2 AR AR iR
TSR BEAT T AR RS 56, AT 4 A 0 5% Y 4 1) IE A
HJy 89.5% , A FHHFAEICER 19 FI 5 IE B R 94.7%
PE— 2P UESE T AP AIE 0 2 X0 T A AT 7 i ) PR AT 2K
Mo [AIAE, i g5 R 5 Fisher F5 3 AT iU 45 SRAH EL , i
R .

£ 6 FET PLC-DA B & AUREA 7™ iy 1l 4%
Table 6  Classification results of raining set samples of

Ziziphus jujuba by PLC-DA
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