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Correlation Analysis between Chromaticity Value and Quality Index of Atractylodis chinensis Decoction
Piece Powder Stir-fried with Bran and Its Processing Time Study

LU Yun"?, HONG Wanmin'?, YAO Xiaoxuan"?,JI Yuhua'?, LIANG Lijin"*, ZHONG Wenfeng"*, LIU Liaoyuan'*
(1. Guangdong Yifang Pharmaceutical Co., Ltd., Guangdong Foshan 528244, China; 2. Key Lab of TCM
Formulation Granules Enterprises in Guangdong Province, Guangdong Foshan 528244, China)

ABSTRACT OBIJECTIVE: To analysis the correlation between chromaticity value and quality index of Atractylodis chinensis
decoction piece powder stir-fired with bran, and to determine its processing time. METHODS: The processed samples of 16
batches of A. chinensis decoction piece stir-fired with bran (S0-S15, SO is the raw product of 4. chinensis) were prepared, and
chromaticity values of all samples were determined, such as lightness value (L'), yellow blue value (), red green value (a’).
UPLC fingerprint of sample were analyzed, and the contents of extract and volatile oil were also determined. Pearson correlation
was used to analyze the correlation between the chromaticity value and quality index (relative peak area of each chromatographic
peak in UPLC fingerprint, water-soluble extract content, alcohol-soluble extract content and volatile oil content). Multivariate
statistical analysis (principal component analysis, cluster analysis, partial least squares discriminant analysis) was carried out with
chromaticity value and quality index, and the processing time of 4. chinensis decoction piece stir-fired with bran was determined by
grey correlation method. RESULTS: In the process of bran frying, with the extension of processing time, L" and b" of decoction
pieces powder decreased, and a’ increased first and then decreased; relative areas of peak 1 and peak 2 increased first and then
decreased, while relative areas of peak 3 (5-hydroxymethyl furfural) increased, and the areas of the other peaks decreased. The
content of the extract did not change significantly with time, and the content of the volatile oil decreased. The results of correlation
analysis showed that the relative peak area of peak 2-27, alcohol-soluble extract content and volatile oil content had a certain
correlation with the chromaticity value, while the relative peak area of peak 1 and water-soluble extract content had no linear

correlation with the chromaticity value. Results of multivariate statistical analysis showed that the samples were divided into
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mild (S0-S5) , excessive (S12-S15) , moderate (S6-S11,
processing time of 18-33 min). The results of grey correlation
method showed that the processing time of A. chinensis
decoction piece stir-fired with bran should be controlled in the
range of 18-24 min, and the optimal processing time was 18
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min. CONCLUSIONS: There is a correlation between chromaticity value of 4. chinensis decoction piece powder stir-fired with bran

and the relative peak area of 27 chromatographic peaks, and content of extract and volatile oil. It is suggested that the processing

time should be 18 min.

KEYWORDS Atractylodis chinensis decoction piece stir-fired with bran; Fingerprint; Chromaticity value; Extract; Volatile oil;

Correlation; Processing
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Tab 1 Sampling information of A. chinensis decoction
piece stir-fired with bran during processing
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Tab 2 Apparent property of sample of A. chinensis de-
coction piece stir-fired with bran during pro-

cessing
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Fig 1 Changes of apparent color of sample of A. chi-
nensis decoction piece stir-fired with bran

during processing
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Fig 2 Changes of apparent color of sample powder of

A. chinensis decoction piece stir-fired with bran

during processing
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Tab 3 Chromatic values, total color value and total
color difference value of sample powder of A.
chinensis decoction piece stir-fired with bran
during processing
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§7 2 3233 1600 3000 4692 —1400 867  —267 16.68
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Fig 3 Regression analysis result of chromatic values
and processing time of sample powder of A. chi-
nensis decoction piece stir-fired with bran
during processing
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Fig 4 UPLC fingerprint of sample of A. chinensis de-
coction piece stir-fired with bran during pro-

cessing
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Tab 4 Relative peak areas of common peak in sample

of A. chinensis decoction piece stir-fired with

bran during processing
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00 089 086 08 082 0% 072 068 073 077 074 076 072 073 077 067
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2% 3055 100 083 077 082 08 070 068 070 088 086 077 057 074 056 036 020
17 320 100 081 070 070 075 070 066 068 070 068 063 059 065 047 042 0
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Tab 5 Contents of extract and volatile oil in sample of
A. chinensis decoction piece stir-fired with
bran during processing

P OO min KRS BRMRNDER % ERIEE, %

S0 0 4596 20.65 328

Sl 3 4179 2109 297

2 6 47.08 19.13 297

S3 9 45.70 19.06 294

4 12 46.76 20.63 294

S5 15 46.46 20.23 27

56 18 46.67 277 276

§7 21 45.94 20.29 276

$8 U 46.00 2027 275

9 7 46.88 nn 256

S10 30 4152 22.60 257

Sl 3 48.14 2207 240

S12 36 47.44 207 236

S13 39 47.01 1328 204

Sl4 4 45.44 24 1.89

$15 4 4175 2195 172
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Tab 6 Correlation between chromatic values and
quality index of sample powder of A. chinensis

decoction piece stir-fired with bran during

processing
Sttt A a bo|| RER U a b
WV RGBT 0212 0095 0442 || S I6HIRHIEERT 07947 —0253  0.828

BITRIMIEREL  0815% —0385 0789
EISHMIETR  0786% —0322 08217
BEI9MFISER 0604 0160 06967
B0 MMIERE 086" —0227 0898
BOLHINTETIRL 07967 —0.104  0.864"
BEDRIMIEER  0910% —0434 0902
BERBHMIERE  0806% —0273 08357
BMRMIETR 05060 —0020 0557
BOSHIMIEREL  0770% 0159 0858*

i
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B3 HIRTARL  —0855" 0263 —0.906"
IARRIEER 0573 0141 0766
ESHIMIERR  0678" —0363  0.666”
WORRIETR 07277 0348 07317
ETHMIEER  0869% —0.683*  0.792*
PESHIRFGIARL  0.925% —0.780%  0.805%
ORGIETR  0751% —0726  0.649%
BE10MMIEREL  0865% —0.600°  0.850%

BETUADIATR  0.816% —0340  0827%|| W26 MIATUEmR 0682 —0.160  0.698%
BEDHIVETRL 0866 —0496  0.844%|| BQTHIGIETR  0827% —0353  0812*
BEIIHIRFIGIARY  0.740% —0.051  0817%|| AAHHRAEHEE 0290 0176 0324

B AMRHBIR 0435 0128 0528 || BEAMERIMIGR —07567 0547 07707
BEISRIRFIEIERL 0753 —0490  0.678%|| HkibAE 0.909% —0348  0.921%

T “#7FR P<<0.05, “##" KK P<0.01
Note: “#” means P<<0.05, “##” means P<<0.01
M6 A H, I 4~ 6 W5 11~ 04 13 0% 15~ 104 27
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Tab 7 Characteristic value and variance contribution

rate of principal component factors

FHAET FHIEN HETE, % FRUSETIRE, %
1 23.10 70.00 70.00
2 399 12.08 82.09
3 179 543 8751
4 1.14 344 90.96
4
2 /// Sﬁ’:‘% N\
/ s2e g oS4
_ 0 { e 13 S =
= @sl4 s2 i
-2 \. sl@ 3 /
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—4 P
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11]

E5 EHI BRI BT REERNPCATSE
Fig5 PCA score diagram in sample of A. chinensis de-
coction piece stir-fired with bran during pro-

cessing

DIV T BRI 5 R 0 B8, (64T HCA, 45 3 L 1A 6.
F &1 6 AT, ZRAS AU AT AR TR R e R FRAE S AT SR Sk 325
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w15 52K FL g R T RE A M Ao B ) 42 3 A i 401
FE M B RE A (S12~S15) , Higs My M il 3 B2 RE &
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2.6.2 PLS-DA  XJERISILAE AR M il il FEAR i 26T T
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IR A FRRE AT O RE S5, s — 2 Xz s Al v 33
ANFEFRI S RS L (VIP) AT 20T, 45 S UL 1A 8.
PR VIPE R T 1 948 0aAE kI AR R M il i A
Fh B TR R, 158 o N 2 .19.9.7.8.10, 13,
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Fig 6 HCA diagram in sample of A. chinensis decoc-
tion piece stir-fired with bran during processing
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Fig 7 PLS-DA score diagram in sample of A. chinen-
sis decoction piece stir-fired with bran during

processing
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Fig 8 VIP value chart in sample of A. chinensis decoc-
tion piece stir-fired with bran during processing
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Tab 8 Correlation coefficient of sample of A. chinen-
sis decoction piece stir-fired with bran during
processing

[ A IR

gr O T W) B4 W7 B B9 K0 BB B9 B 6
00707 052 0562 0952 0788 0575 0806 0838 0955 0990 0957 0367
S 0733 0384 0568 0885 0850 0666 0873 0893 0914 0967 0928 0568
S 070 0785 0585 08%0 0868 0666 082 0877 0995 0952 0905 0570
$ 0791 079 063 0943 0854 0737 0888 0869 09% 0940 0993 0576
S 0858 0617 076 0966 0902 0721 0921 0866 0924 0943 0976 059
S5 0910 068 098 0883 0859 0880 0864 0862 0900 099 0922 0616
S6 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 0.645
ST 098 0914 0969 0961 0992 0991 0967 0947 0956 0919 0961 0.6l
8095 0917 0815 0957 0995 0981 0985 0943 08% 0917 0991 0766
9 0938 0794 079 0988 0960 0902 0955 0971 0861 0978 0899 0960
SI0 0910 076 0811 0891 0957 0874 0977 097 0951 0907 0991 0929
SI 0938 0702 0785 0850 0972 0820 0964 0989 0853 0957 0923 083
SI2 0968 0673 0831 0808 0965 0817 09% 0996 079 0859 0788 0765
SI3 0924 068 0871 0771 0992 0815 0989 0937 0771 0851 0761 0616
SI4 0870 0615 0987 0761 0976 08I 0957 0978 0717 0764 0747 0515
SIS 0858 0609 0803 0.698 0919 0782 0959 0969 0666 0678 0668 033

S0 TR OCHREE (o) M w (k) o %A (3).
(4), 5 r(k) o (k), 7113 a FI%2.19.9.7.8.10,13. 1,
4,21 3 BT UG AR XTI 1 (KO (EL 533124 0.880.,0.721
0.798. 0.887. 0.928. 0.815, 0.937, 0.932. 0.884, 0.909
0.901.0.657, (k) 4351147 0.085 9.0.070 3.0.077 8.0.086 6 ,
0.090 6.0.079 5.0.091 4.0.090 9.0.086 2.0.088 7.0.087 9.,
0.064 1,

r(k):iﬁé’,-(k) .................................... (3)
mi=1
k
wlk)= :( et (4)
> r(k)

AL LA . BHE AKX G)ITERG IR T
ERISACE AR (k) IEEETEIME (), Tk T BT fiF
P BRI, HIFR 9 AT, HEA A 3 AL AR AR YA

HEZED 2021455 32 5 21 1

S6.S7.S8, XF i ik il it [8] &y 18,21 .24 min, H it
B A AR F )1 1) st 1] 1 28 1) 7E 18~ 24 min 5 [
N, H et Mol B ia] 18 min (LS 5-HMF [14 85 5 4 X
A .

r’(k)zélw(k)é(k) ................................. (5)
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HE&

Tab 9 ¢ (k) and quality ranking of sample of A. chi-

nensis decoction piece stir-fired with bran
during processing

T T ,
42 THED B B B W B B0 Bo Bo g gm0
B1ORD U4 BT RS IR0 UR10 URI3 19 UEDI B
SO 0061 0037 0.044 0082 0.071 0046 0.074 0076 0.082 0088 0.084 0.036 0781 15
SI 0063 0041 0.044 0077 0.077 0053 0.080 0081 0.079 0.086 0.082 0.036 0798 14
20064 0055 0.045 007 0.079 0053 0.082 0080 0.086 0.084 0.080 0.037 0820 12
S 0068 0051 0.049 0082 0.077 0059 0.081 0.079 0.086 0.083 0087 0.037 0840 10
S 0074 0043 0.059 008 0.082 0057 0.084 0079 0.080 0.084 0.086 0.038 0849
S5 0078 0048 0.077 0076 0.078 0070 0.079 0078 0.078 0082 0.081 0.039 0.865
S6 0.086 0070 0.078 0087 0.091 0080 0.091 0.091 0.086 0.089 0.088 0.041 0977
ST 0084 0064 0.075 0083 0.090 0079 0.088 0086 0.082 0082 0.084 0.042 0.941

9
7
1
2
S8 0.082 0.064 0.063 0.083 0.090 0.078 0.090 0.086 0.077 0.081 0.087 0.049 0931 3
4
5
6
8

S9 0.081 0.056 0.062 0.086 0.087 0.072 0.087 0.088 0.074 0.087 0.079 0.062 0.920
10 0.078 0.051 0.063 0.077 0.087 0.069 0.089 0.089 0.082 0.081 0.087 0.060 0913
ST 0.081 0.049 0.061 0.074 0.088 0.065 0.088 0.090 0.074 0.085 0.081 0.053 0.889
12 0.083 0.047 0.065 0.070 0.087 0.065 0.091 0.091 0.068 0.076 0.069 0.049 0.862
S130.079 0.046 0.068 0.067 0.090 0.065 0.090 0.085 0.066 0.076 0.067 0.039 0839 11
S14-0.075 0.043 0.077 0.066 0.088 0.064 0.088 0.089 0.062 0.068 0.066 0.033 0818 13
SIS 0.074 0.043 0.063 0.060 0.083 0.062 0.088 0.088 0.057 0.060 0.059 0.021 0.758 16
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