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Quality Difference Analysis of Raw and Steamed Products of Citri Reticulatae Pericarpium

Based on Electronic Eye Technique and Chemical Fingerprint
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WU Hongwei, TANG Liying", WANG Zhuju’
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[Abstract] Objective: To explore the quality differences between steamed products and raw products of
Citri Reticulatae Pericarpium (CRP). Method: The color of steamed products and raw products of CRP was
determined from the perspective of appearance by electronic eye technique, and the quality differences between
them was objectively characterized by the luminous value(L") , yellow-blue value(b"), red-green value(a") and

total chromatic value (E",,). Based on this, ultra-high performance liquid chromatography (UPLC) was used to
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establish a fingerprint evaluation method with the mobile phase of acetonitrile (A) -0.1% formic acid aqueous
solution (B) for gradient elution (0-5 min, 5%A; 5-30 min, 5%-20%A; 30-60 min, 20%-52%A) , detection
wavelength at 270 nm, flow rate of 0.3 mL+min" and column temperature of 30 °C. The quality differences
between steamed products and raw products of CRP were compared from the perspective of chemical
composition, and correlation analysis was used to reveal the correlation between the difference in appearance
color and the difference in internal chemical composition. Result: After being steamed, L*, & and E",, of CRP
showed an overall decreasing trend, indicating that the color of the steamed products darkened and deepened
from yellow to blue but still tended to be yellow, while a" showed an overall increasing trend, indicating that the
color of the steamed products tended to red. A total of 24 peaks were identified in the fingerprint profiles of raw
products and steamed products of CRP, and 13 of the main peaks were identified. The precision, stability and
repeatability studies showed that compared with the reference peak (peak 14, hesperidin), the relative standard
deviations (RSDs) of the relative peak area and relative retention time of the remaining peaks were<3.0%. The
results of chemometric statistical analysis showed that there were some differences between raw products and
steamed products of CRP, and 7 main differential components were identified, among which 5-hydroxymaltol
(peak 1) and 5-hydroxymethylfurfural (peak 2) were the characteristic components of steamed products. The
correlation analysis results showed that, in addition to the above two characteristic components, four
components of peak 4, peak 10 (vicenin-2) , peak 23 (tangeretin) and peak 24 (5-demethylnobiletin) also
) of the samples ( P<0.05, P<0.01). Conclusion; Before and

after steaming, not only the chemical composition changes, but also the color. Comparing the characteristic

correlated significantly with the color change (£,
peaks of chemical composition difference and color difference before and after steaming of CRP, it is found that
5-hydroxymaltol, 5-hydroxymethylfurfural and peak 4 are common characteristic difference components, which
can provide a reference for establishing the characteristic quality control method of steamed products, and
quickly evaluating the quality difference between raw products and steamed products of CRP.

[ Keywords] Citri Reticulatae Pericarpium; steaming; electronic eye technique; chromatic value;

decoction pieces; ultra-high performance liquid chromatography(UPLC) fingerprint; correlation analysis
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Table 1 Chromatic values of raw products and steamed products

of Citri Reticulatae Pericarpium
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Al 77.602 4903 45.213 89.946||B1  78.311 4.460 44.960 90.410
A2 79.524 4327 45.187 91.567||B2 78.316 5.048 43.318 89.640
A3 80.785 4.032 45.394 92.753|| B3 82.279 3.704 42.263 92.572
A4 84998 3.194 46.115 96.755/|B4 80.622 3.641 39.571 89.883
A5 76.939 4.961 45.658 89.604| B5 69.208 5.434 40.078 80.159
A6 81.263 3.832 45.062 93.000/B6 79.549 4.186 39.382 88.863
A7 83.005 3.400 43.282 93.673||B7 80.677 4.018 41.058 90.612
A8 80.150 4.032 46.093 92.547||B8 80.692 4.135 40.836 90.531
A9  83.712 3.375 44.628 94.925||B9 77.217 4.366 43.238 88.606
A10 79.308 4.564 44.083 90.851||B10 81.337 4.153 39.057 90.324
ATl 85.472 2.869 39.311 94.123||B11 81.392 4.425 36.437 89.286
A12 85.628 3.336 40.331 94.709||B12 81.134 4.262 36.907 89.236
A13 83.066 3.464 43.567 93.862||B13 81.636 4.221 39.198 90.658

Al14 84.064 3.194 40.861 93.524||B14 80.128 4.258 40.895 90.061

A15 84.564 3.234 41.031 94.049||B15 77.829 4.200 40.853 87.999
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Fig. 1 Electronic eye pictures of raw products and steamed

products of Citri Reticulatae Pericarpium
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Fig. 2 UPLC fingerprint of raw products and steamed products

of Citri Reticulatae Pericarpium
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Fig. 3 PCA score plot of raw products and steamed products of

Citri Reticulatae Pericarpium
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Fig. 5  Correlation analysis between chromatic values and

chromatographic peak areas of raw products and steamed

products of Citri Reticulatae Pericarpium
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