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Table 1 Analysis of Spearman correlation coefficient

between the producing area and processing mode

of coffee
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Fig.1 HPLC full chromatograms and common peaks

between the two types of coffee
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Table 2 Full graphs variable optimization results based on multivariate algorithm

AL IR 35 AT
Fok xR X 8]
A Q2 BT KB JEI% T EI% RMSEE RMSEcv
BiPLS 10 0.253 58.33 37.50 100.00 0.418 0.496
20 16 0.755 66.67 75.00 50.00 0.051 0.479
30 5 0.748 58.30 50.00 75.00 0.189 0.338
40 4 0.576 58.33 50.00 75.00 0.228 0.337
50 9 0.734 33.33 37.50 25.00 0.082 0.305
60 8 0.611 75.00 75.00 75.00 0.151 0.349
70 4 0.308 58.33 37.50 100.00 0.382 0.440
80 4 0.568 66.67 62.50 75.00 0.228 0.333
90 6 0.813 83.33 87.50 75.00 0.192 0.217
100 5 0.608 75.00 75.00 75.00 0.251 0.310
Vip ) =) =) =) =) =) =) =)
SPA (=) 19 0.889 33.00 25.00 50.00 0.024 0.457
CARS (=) 14 0.633 67.00 75.00 50.00 0.076 0.460
UVE (=) 8 0.654 58.33 50.00 75.00 0.166 0.359
1.0+
} S
§ m
3 > 0.5
g =) ® L4 (R=0.928)
~ ¥ ® it (R=0.607)
0.0 .

B 2 PLS-DA #1545 &
Fig.2 The score of PLS-DA model

0.5

Ky gy — 2B

B3 HEENWZRESTNENSE
Fig.3 Matching diagram of actual values

and predicted values of sun exposure category
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Fig.4 Variable distribution maps optimized by BIPLS (a), UVE (b), SPA (c¢) and CARS (d) algorithm
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Je PSR Q2 {E T B fi hy 0385, AR AR Ak 3 iy e AR 1)
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)3 S, DT (AR 0 G 2 1 X £ 35 06 £ 6 1) i
WRE T, 254 R e BB AR B g FLAS B AR
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Table 3 Variable optimization results based on combination algorithm

o BRI 25 47
Hxin _ ‘ ‘
A 02 RSN BAERI% R EI% RMSEE RMSEev
BiPLS-VIP 6 0.784 75.00 75.00 75.00 0.207 0.232
BiPLS-SPA 2 0.0812 50.00 50.00 50.00 0.460 0.478
BiPLS-CARS 3 0.673 66.67 62.50 75.00 0.220 0.289
BiPLS-UVE 3 0.313 58.33 37.50 100.00 0.364 0.417
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I A ) R i S 5 S 22, 0 W 5 ) 2 A
KRBT, MR 7R %08 Sy 7R W B4 45 AiE 78
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Fig.6 HPLC chromatogram of coffee sample (a)

and chlorogenic acid standard (b)
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Identification of Washed and Sun-dried Coffee by HPLC Combined with Multi-chemometrics

Yang Haolan', Bao Liangying', Liu Shiqi', Liu Yifei', Zhu Yanzhen?, Liu Fang"*
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Abstract A method was established to identify washed and sun—dried coffee comprehensively and accurately by screen-
ing differential components. High performance liquid chromatography (HPLC) of coffee samples were collected for multi—
chemometrics analysis, and then the full raw signals and common peaks” area data that came from the two different pro-
cessing types of coffee samples were divided into calibration set and test set respectively using the Kennard—Stone algo-
rithm in the ratio of 7:3. Principal component analysis (PCA) and partial least squares—discriminant analysis (PLS-DA)
models were established based on those data primitively. In the following work, the raw data were processed to optimize
PLS -DA model by using the sole algorithm and combinatorial algorithm, such as variable importance in projection
(VIP), backward interval partial least squares (BiPLS), successive projections algorithm (SPA), uninformative variable
elimination—partial least squares (UVE-PLS), competitive adaptive reweighted sampling—partial least squares (CARS-PLS)
separately, and BiPLS—-VIP/CARS/SPA/UVE together. After that, the correlation coefficients x100™ of X-variables in the
discriminant function of the optimum model were labeled on the chromatogram, which was used for screening quality
markers between the two types of coffee, and the highest correlation component was qualitative analyzed. The results
demonstrated that a qualified prediction model could not be established using the full raw signals to distinguish washed
and sun—dried coffee, while the BiPLS algorithm at 90 intervals was the best optimum proposal among all kinds of algo-
rithms, which had good discriminatory ability with an accuracy of 83.33% , a Q2 value of 0.813 and an root mean
square error of cross validation (RMSEcv) value of 0.217. The qualitative results of the standards illustrated that chloro-
genic acid is one of the important differential components of coffee with two different processing methods. Above all,
compared to the traditional method of using the single or multiple compounds contents information as quality evaluation
criteria, this identification method could dig out the differential components entirely and accurately, which providing a
new thought with reference value for the product quality assessment comprehensive.

Keywords high performance liquid chromatography; chemometrics; coffee processing; differential components



