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Correlation Analysis Between Color and Content Changes of Five Components of
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[Abstract] Objective: To study the correlation between the appearance color of the sample powder and
the contents of five non-sugar components of wine-processed Polygonatum kingianum rhizoma during
processing, and determine the feasibility of color quantitative value for judging the processing end point of the

wine-processed products, and to screen steroidal saponins and flavonoids as markers for the control of the wine-

[l BEH] 2021-11-02
[HE&TE] EE K258 MR 4 E b 25000 F A A8 E CE 25 A0k [2019]128 5 ) 5 1l 8 4 55 8F & 31 %5 5
(2019GSF108171) 5 WA h BE 25 BF 8 &k e 1+ R0 H (2019-0028) 5 [ 5 H SRR 7 FL 4 71 H (81603298)
[E—1EHE] L0 FEE 4, e 24357 25 5 b 25 400 ] 5 S F 52, E-mail : 1747403648@qq. com
BEER] ks, W, B2, N F 250 25 5 vh 25 08 i IR LA 5T, Tel: 0531-89628590, E-mail : tougaotem@163. com
- 156 -



H08 B 21 ) hESREHFFFERE Vol. 28,No. 21
20224E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2022

processed products during processing. Method: The changes of apparent color of the sample powder at different
time points of the wine-processed products were measured by colorimeter, and the total color value (E'ab) , the
total color difference value (AE’ab) were calculated. The contents of protodioscin, pseudoprotodioscin,
dioscin, diosgenin and narcissoside in the wine-processed products (No. S0-S10) after processing for 0, 5, 10,
14, 16, 18, 20, 22, 24, 26, 28 h were determined simultaneously by ultra-high performance liquid
chromatography-tandem mass spectrometry (UHPLC-MS/MS). Cluster analysis (HCA) , principal component
analysis (PCA) , partial least squares discriminant analysis (PLS-DA) and Pearson correlation analysis were
used to analyze the chromaticity value of the sample powder and the content of the five components. Result:
During processing of wine-processed P. kingianum thizoma, E'ab of the sample powder showed a decreasing
trend and the apparent color changed from light yellow to lacquer black. The contents of the five components
showed an obvious dynamic change trend with time, and showed different laws. HCA results showed that the
processing process of the wine-processed products could be divided into three stages, namely, the early stage
(samples S0-S1), the middle stage (samples S2-S4) and the late stage (samples S5-S10). PCA results showed
that there were significant differences in color and contents of five components between the initial sample and the
processing samples, and the difference between samples S8 and S9 was the smallest. PLS-DA results showed
that the variable importance in the projection (VIP) values of b°, the contents of pseudoprotodioscin,
narcissoside, diosgenin and protodioscin were >1. Pearson correlation analysis showed that the contents of
protodioscin, diosgenin and narcissoside had a significant positive correlation with E'ab (P<0.01), the content
of diosgenin had a significant negative correlation with £'ab (P<0.01), while the content of pseudoprotodioscin
had no linear correlation with £°ab. Conclusion: In the process of wine-processed P. kingianum rhizoma, there
is a certain linear correlation between color quantitative value and chemical composition, and the processing end
point can be determined objectively. It can be considered that protodioscin can be used as a marker for the control
of the wine-processed products.

[Keywords]  Polygonatum kingianum rhizoma; wine-processed; chromatic value; protodioscin;

diosgenin; narcissoside; multivariate statistical analysis
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Fig. 1 Changes of apparent color of samples of wine-processed Polygonatum kingianum rhizoma in processing
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Table 1 Appearance color, smell and taste of samples of wine-

processed P. kingianum rhizoma in processing
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Table 2 Changes of chromatic values in samples of wine-
processed P. kingianum rhizoma in processing (x+s,n=3)

BE S A

%'y L a b E'ab

AE"ab

SO 58.88+2.61 4.04+0.25 13.64+0.65 60.57+2.63 -

S1  50.66+2.53 6.41+0.63 21.13+1.45 55.32+1.82 11.88+4.02
S2 41.13£2.40 10.34+0.73 24.33+1.00 48.92+2.08 21.83+1.26
S3  37.12+1.67 10.96+0.70 22.83+1.48 44.95+2.01 24.87+3.16
S4  36.38+1.69 10.57+0.67 21.62+1.18 43.63+1.87 24.95+2.68
S5 34.10+1.64 10.52+0.81 19.88+1.15 40.86+1.84 26.50+3.71
S6  34.10+1.72 10.07+0.73 19.18+1.52 40.47+0.55 26.10+4.47
S7  31.02+£2.64 9.56+0.55 16.93+0.87 36.66+£2.16 28.65+4.97
S8  31.69+1.59 10.12+0.63 19.01+0.89 38.33+1.50 28.47+3.22
S9  30.92+1.93 9.88+0.41 17.49+1.56 36.89+2.23 28.94+4.16

S10  29.05£1.70  8.69+0.82 16.09+1.51 34.40+0.53 30.31+4.42

2.4 O E AR T S A B 0
241 XERBEWE S S BURE R R R
BT VR AT B AT ST RUK AT X IR S S
LR e, 70% 0 i R e R 43 R
500.500,510.,200.100 mg- L") 4} B8 &6l 5 . K
% AR S AN X HRSL f A VGE L B 10 mL
oL 70% £ R R 0 R B S e
O R R B B T AR
Jo He e BE 43 5 4 4 000.2 000, 1 020,100.,40 pg- L
PRI A XoF FE A TR

242 MBI H S BRI R 1.0 g, M %
FROE B HIEMIE D K% mA 70% LB 20 mL,

1299 30 min J5 # 75 30 min(250 W, 40 kHz) , %,
A M R EARERAE LR, A I 2 B,
70% L BEEZE 2 50 mL, 28 0.22 pm JE B JE L, BIAS .
243 KM @35 58 Halo® C 3% 4
(2.1 mmx100 mm,2.7 um) , i s 4 0.1% H 2 (A) -
0.1% M2 £ %5 W (B) 6 B Uk 3t (0~0.5 min, 15%~
20%B; 0.5~2 min, 20%~35%B; 2~4 min, 35%~
50%B ;4~6 min,50%~90%B ; 6~7 min, 90%~100%B ;
7~20 min, 100%B) , i # 0.3 mL-min", JEFEEE 3 uL,
FEIR 30 °C o i 2 14 0 ESI, IE B F RN H R
JH 22 B0y W (MRM) S, B 4045 i T 4 kv, T4
AR BE 325 °C, T4 48 ik 10 L-min™, 25 fb 4% K )
30 psi( 1 psi~6.89 kPa) ., 5P MM MS 5B ILFEK 3,
B R L E 2.

#3 SMRERSHMS KRS H

Table 3 MS parameters of five components

%y W B F X miz BEBE/NV  REERE RV
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Fig. 2 UHPLC-MS/MS total ion chromatograms of samples of

wine-processed P. kingianum rhizoma in processing
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Table 4 Investigation of linear relationship of five components in samples of wine-processed P. kingianum rhizoma in processing

% [l = 5 12 L Bl /ug- L R? LOQ/ug-L" LOD/pg-L"
R Y=1.430 5X+9.086 2 62.5~4 000 0.999 9 6.25 2.39
Fh JR S5 ¥=0.905 3X+1.000 0 31.25~2 000 0.999 5 7.52 3.17
EH A Y=3.043 6X-0.212 6 15.937 5~1 020 0.999 5 5.79 2.35
IR Y=6.397 9X-1.511 5 1.562 5~100 0.999 6 1.29 0.81
KAl Y=23.536X+4.402 3 0.625~40 0.999 8 0.51 0.32
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Table 5 Contents of five components in samples of wine-

processed P. kingianum rhizoma in processing (x+s,n=3) pgg!
BEdh e PRI - HHE "

R BT SO mmegr T KA
i LN o0

SO 100.32+2.99 13.10+1.21 43.29+2.70 0.10+£0.01 0.30+0.04
S1  103.02+2.25 24.48+1.88 31.51+£2.48 0.12+0.02 0.32+0.03
S2 28.90+1.03 60.17+3.20 26.09+1.81 0.14+0.01 0.31+0.04
S3 20.57+0.52 65.17+3.04 22.49+1.39 0.23+0.03 0.29+0.03
S4 28.06+0.82 57.07+3.63 21.30+1.49 0.22+0.02 0.18+0.02
S5 18.16+0.32 40.34+1.68 22.24+1.51 0.27+0.02 0.12+0.01
S6 26.24+1.07 39.48+2.42 16.54+1.30 0.39+0.04 0.14+0.03
S7 18.88+0.39 31.90+1.80 17.72+1.29 0.37+0.03 0.11£0.02
S8 23.21+0.78 30.86+1.74 10.32+0.93 0.43+0.04 0.07+0.01
S9 28.16+0.63 35.21+2.51 11.82+1.01 0.41+0.04 0.06+0.01

S10  23.10+0.80 32.31+2.57 9.95+0.96 0.52+0.04 0.07+0.01

il 73 CFE b SO~S1)  H 1 (FF i S2~S4) Fil Ji5 ] (FF
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Fig. 3 HCA of samples of wine-processed P. kingianum rhizoma

in processing
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Fig. 4 PCA score plot of samples of wine-processed P. kingianum

rhizoma in processing
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Fig. 5  VIP value analysis of samples of wine-processed

P. kingianum rhizoma in processing
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Table 6 Pearson correlation analysis between chromatic values

and five component contents of samples of wine-processed

P. kingianum rhizoma in processing
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