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Study on color and odor change of Coicis Semen bran stir-fry based on bionic
technology
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Abstract: Objective To quantify objectively the color and odor of Yiyiren (Coicis Semen) bran during frying and to study the
characteristics of color and odor change. Methods CM-5 spectrophotometer (electronic eye) and Heracles NEO ultra-fast gas
electronic nose were used, and the data were processed and analyzed by discriminant analysis, principal component analysis (PCA),
discriminant factor analysis (DFA) and flavor heat map. Results With the degree of processing, Coicis Semen appearance overall
color appears dim (L" values decrease), red (a” value increasing), yellow (b* value increasing) trends, and the discriminant function
was constructed based on powder chromaticity values L*, a*, b” to distinguish the raw Coicis Semen and different processing degrees
of bran fried Coicis Semen slices. A total of 34 volatile odors were detected in Coicis Semen and in the process of bran frying. With
the deepening of processing degree, the abundance of volatile odors increased continuously. The results of heat map analysis showed
that the changes of 14 components such as 1-butene, 2-butene, acrolein, ethanethiol, 2-butanol, acetoin, 1,4-dioxane, propylene

glycol, 1-methyl-1H-pyrrole, 1-methylcyclohexene, ethyl butyrate, butyl methyl sulfide, 2-furanmethanol, 4-octanolide were most
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obvious in Coicis Semen bran frying. Principal component analysis (PCA) and discriminant factor analysis (DFA) could be used to

distinguish raw Coicis Semen from processed Coicis Semen in different processing degrees. Conclusion In this experiment,

electronic eye and electronic nose bionic technology were used to study the color and odor changes in Coicis Semen bran frying

process, which provided a new method and idea for TCM processing research based on characters.

Key words: Coicis Semen fried with bran; electronic eye; ultra-fast gas phase electronic nose; colour and lustre; smell; processing;

discriminant analysis; principal component analysis; discriminant factor analysis; butene; acrolein; ethanethiol; acetoin
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Fig. 1 Coicis Semen and different processing degrees (processing less, processing moderate, processing too much) of Coicis

Semen bran fried decoction pieces
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®2 BRCSTEIEFIRREHRDETCIRABARBEE (1 =:60)

Table 2 Color value of Coicis Semen and different processing degrees of Coicis Semen bran fried decoction pieces (n = 60)

U= T R A A S <7 T A A N =07 A A N = A A - . R A A
SI 8293 0.93 11.39] S13 83.95 0.72 10.68| S25 80.59 2.01 15.14| S37 77.07 2.91 14.82| S49 59.98 5.65 17.06
S2  83.09 0.86 11.42] S14 84.03 0.72 10.55| S26 80.82 2.07 15.00| S38 77.06 2.92 14.81| S50 60.06 6.13 17.69
S3 8292 0.82 11.01] SI15 82.87 0.86 10.90| S27 80.64 2.08 1525| S39 76.84 2.97 14.97| S51 60.57 5.59 17.06
S4  82.88 0.81 10.99| S16 81.02 1.91 1543| S28 80.85 1.97 1532 S40 76.87 2.93 14.95| S52 60.70 5.57 17.00
S5 8263 1.16 11.83] S17 81.14 2.15 1521 S29 80.68 1.99 15.17| S41 77.01 2.97 14.93| S53 59.60 6.27 17.84
S6  84.81 1.06 12.09] S18 80.91 2.09 15.02| S30 80.37 2.03 14.97| S42 78.18 2.64 13.72] S54 59.23 6.36 17.90
S7  84.80 1.05 12.10| S19 80.88 2.14 15.12| S31 77.46 2.94 14.93| S43 78.48 2.69 13.41| S55 60.53 6.40 18.30
S8 8230 1.15 11.70| S20 80.88 2.13 15.01| S32 75.53 2.90 14.18| S44 79.22 291 1427| S56 6023 6.42 18.08
SO 8298 0.78 10.99| S21 80.62 2.03 15.13| S33 75.53 2.89 14.16| S45 77.33 2.95 14.77| S57 60.38 6.48 18.14
SI0 8349 0.94 10.94| S22 80.83 2.11 15.00| S34 75.79 2.75 14.10| S46 60.57 5.62 17.11| S58 59.76 5.62 17.00
SI1 8258 1.23 12.34] S23 80.69 1.96 15.10| S35 75.78 2.74 14.12| S47 60.31 5.66 17.08| S59 59.33 5.70 17.01
SI12 8219 1.12 11.62] S24 80.90 2.15 14.99] S36 77.05 2.93 14.82| S48 60.74 6.44 18.38| S60 59.48 6.32 17.84
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Fig. 3 Change trend chart of color value in processing
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process of Coicis Semen fried with bran
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Table 6 Reference range of color value of Coicis Semen and

different processing degree Coicis Semen bran fried

decoction pieces
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Fig. 4 Chromatograms of Coicis Semen and different processing degrees of Coicis Semen bran fried decoction pieces on
MXT-5 column
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Table 7 AroChemBase database analysis of Coicis Semen and different processing degrees of Coicis Semen bran fried

decoction pieces volatile flavor substances information

s ara WEMLAEMAR MXT-5 R MXT-1701 (R REHRER
1 CsHs AkE 300 300 BRRL TR

2 CsHs RS 339 330 il

3 CsHe E2NGR S 356 340 R, TR

4 C4Hs 1- T 386 389 J5 R

5 C4Hs 2- T W 411 412 J5 R

6 CHN i 426 427 T, R,

7 GHO Nkl 450 466 AT MR B

8 CsHi 2-HIHET 464 477 PRI )

9  C:HeS LRI 516 500 KB KFE. B3, PEAL B, A
10 CHsI T RR 52 530 515 FH

11 C4HioO  2-THE 598 607 it BRZL. B E

12 CsHsNO» o3& 4 be 637 618 VS NI 3 S 1 A B
13 CsHioO  HETHE 658 640 B FE

14 CeHi okt 664 654 i

15  CsHoOsP R = H g 689 691 FH

16 C4HsO2  ZAHUA 712 682 B ASkR

17 C4Hs02  14-ZH N 714 690 PR i

18 C3HsO» Mg 732 716 kG, fERE, ok

19 CsHN - 1-FH3E-1H-IEE 743 718 M AR

20  C7Hp FEER O 766 771 W Ak

21 CsHioO  3REE 773 787 WA fartin. &

22 CsHus T T 800 784 FEE, A

23 CeHuO  2-FFER 801 784 TERBE. W) A2
24 CeHiO2 T2 Ik 813 796 LS

25  CsHeO: i 860 833 RN, omnE. A

26 C4H0S W Rfils 879 856 HREDRE +5 (3
27  CsHisO  2,5-7 ZFE DU kI 897 884 X

28 CsHiO  2-ZFERKNE 898 887 TR 59

29  CsHsNO AR 912 936 Tk

30 CeHi00s  HER L 940 948 5 IR

31 CeHIN  Hj% 978 954 . J50E Mt SEBEL A
32 C/HiN:  FILAlLEE 1005 983 mAE. BK. LI T84, BE &
33 CoH20  3-F2FEThi 1205 1069 Hzh. iR

34 CsHuO» AR 1261 1216 FEWE. BRI, FHL 4B

CIAT AN R M FEE PR R A B A48 R R ot
MRk S & EAEESR, SSRWE 7 PR,

2.3.10  FRODE TSRS AR R MR R 4
A DL R AR SR R N NI R B
HREGIIE U IR AL, T R URAFAE - (il

. FUNRIED Al s ZAE P, RSN
EHRENEY S RPN E RS BRI
PRREE) KA SEHAEIRNL, AR B, BE.
MR MENE . B B ML S E A I — &
FIFRAL G0, TR WA AE M L A 4%

2
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Fig. 7 DFA analysis chart of Coicis Semen and different
processing degrees of Coicis Semen bran fried decoction

pieces
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Fig. 8 Types and quantities of volatile flavor substances in Coicis Semen decoction pieces fried with bran at different

processing levels
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Fig. 9 Sunrise of volatile flavor substances in Coicis Semen decoction slices fried with bran at different processing levels
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Fig. 10 Heat map of content changes of volatile flavor substances in Coicis Semen decoction pieces fried with bran at different

processing levels
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