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Study on the Correlation Between the Color of Pig Gall
Powder and Bilirubin Content
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Abstract: Objective: To investigate the correlation between the colorimetric values of porcine bile powder and its
bilirubin content, and to establish a rapid prediction and discrimination method for bilirubin content based on these
colorimetric values. Methods: Thirty batches of commercially available porcine bile powder were collected. The
CIE L*a*b* colorimetric values of the powders were measured using a spectrophotometric colorimeter; bilirubin
content was determined by HPLC (A = 450 nm); the content of porcine deoxycholic acid was quantified by HPLC-
ELSD; and moisture content was determined by drying. Statistical analyses included Pearson correlation analysis,
linear regression analysis, and ROC discrimination analysis. Results: The bilirubin content of the 30 batches of
samples ranged from 0.78 to 3.02 mg-g™!, while the b* values ranged from 10.78 to 40.27. The b* value exhibited
a highly significant positive correlation with bilirubin content (r = 0.941, P <0.01), the a* value showed a positive
correlation (r = 0.789, P <0.01), whereas the L* value demonstrated a negative correlation (r =—0.788, P <0.01). No
significant correlations were observed between any of the colorimetric values and either porcine deoxycholic acid
content or moisture content (P> 0.05). The univariate regression equation “bilirubin = —0.0824 + 0.0780b*” (R> =

0.886) provided satisfactory predictive performance for bilirubin content. Using a cutoff value of 1.50 mg-g™* for
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bilirubin, the area under the ROC curve for discrimination based on the b* value was 0.971; when the threshold was

set at 21.7, the sensitivity reached 100% and the specificity was 90.9%. Conclusion: The b* value of porcine bile

powder objectively quantifies its yellow hue, exhibits a strong correlation with bilirubin content, and can serve as a

rapid screening indicator for quality control and warehouse acceptance of porcine bile powder.

Keywords: pig bile powder; chromaticity value; bilirubin; pig deoxycholic acid; correlation analysis; rapid evaluation
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1. 30 Ne by & EAAR R MmN 2R
it L* a* b* MELLE/(mg-g™) W XA HIR (mg-g™) K53 1%
S1 51.3 17.6 37.9 3.02 254 6.5
S2 56.3 16.0 37.7 3.01 214 7.7
S3 48.0 17.5 403 291 166 6.0
S4 56.0 10.0 33.1 272 275 3.6
S5 51.5 10.4 355 2.70 273 8.2
S6 57.3 17.1 347 2.55 242 3.9
S7 62.4 10.9 29.8 2.46 210 5.9
S8 66.1 9.9 30.4 2.20 191 6.1
S9 61.0 11.3 23.8 217 246 7.8
S10 61.5 9.1 25.0 217 208 3.5
Si1 55.5 12.3 252 2.12 207 32
S12 583 14.7 28.8 2.09 234 35
S13 66.9 13.0 26.7 2.08 225 5.8
S14 56.9 7.9 273 2.04 233 5.9
S15 65.1 12.4 232 1.93 181 6.7
S16 68.7 6.7 27.4 1.86 222 5.5
S17 59.8 7.4 27.1 1.83 213 75
S18 58.5 11.7 24.8 1.77 268 72
S19 73.0 35 243 1.53 272 7.7
S20 72.6 9.8 21.7 1.49 297 6.0
S21 88.0 6.6 19.8 1.44 181 6.8
S22 68.4 46 21.7 1.43 226 6.3
S23 67.5 9.1 16.3 1.40 232 47
S24 66.0 4.4 18.1 1.38 176 6.3
S25 71.2 10.4 20.4 1.38 146 49
S26 75.4 47 16.5 1.35 227 7.4
S27 65.3 9.9 26.4 1.30 282 6.2
S28 76.6 5.6 14.0 1.01 197 3.5
S29 65.4 26 13.1 0.84 165 32
S30 82.2 5.3 10.8 0.78 202 4.4
e L*y a*, bl A EEEEEAREME (DeSYEE. 10° MESM, n=5) .
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