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[ Abstract] Objective: To explore the correlation between effective constituent content and external
color by measuring the chroma value and the content of polysaccharide, saponin and lovastatin during the
fermentation of Polygonati Rhizoma samples, in order to provide reference for the quality control of Monascus
fermented Polygonati Rhizoma. Method: Polygonati Rhizoma was inoculated with Monascus for solid-state
fermentation, and the content of polysaccharide and saponin was determined by colorimetric method, while the
content of lovastatin, a new ingredient after fermentation, was determined by HPLC. The chroma values L",a",b°
of all these samples were measured by a color difference meter. SPSS 20. 0 was used to analyze the correlation

and regression between component content and chroma value, and the differences between samples in the
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fermentation process was studied through multi-dimensional scale analysis and cluster analysis. Result: With the
prolongation of fermentation time, the content of polysaccharide gradually increased to the peak value on day 9,
and then gradually decreased. The content of saponin showed an rising trend in general, with slight fluctuations
in the middle. Lovastatin levels peaked on day 15, and fell sharply since then. The content of polysaccharide
was positively related to the lightness value L* and the total color value E'ab (P<0.01) , and the contents of
saponin and lovastatin were significantly related to the red-green value a"(P<0.01). The results of regression
analysis showed that 52. 8% of the change in lightness value L" was affected by the content of polysaccharide,
saponin and lovastatin, and the saponin content could be predicted by a” and L” to the extent of 54. 1%, while the
lovastatin content can be predicted by & to the extent of 61.7%. The determination coefficient of the
polysaccharide regression model was less than 0. 4, so the polysaccharide content could not be predicted based on
the chroma value. Through the multi-dimensional scale analysis and cluster analysis, the samples were divided
into four categories according to fermentation time: 0-3,3-7,7-11, 11-18 d. Conclusion: The fermentation of
Monascus and Polygonati Rhizoma can lead to the change of effective constituent and appearance color of the
latter, which provides the basis for the fermentation process of Polygonati Rhizoma. In addition, the content of
saponin and lovastatin can be predicted by the chroma value of fermented Polygonati Rhizoma to a certain extent,

which provides a simple and fast inspection method for the dynamic monitoring of effective constituent content in

fermented Polygonati Rhizoma.
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Fig. 1 HPLC chromatograms of reference (A, B) and fermented
Polygonati Rhizoma samples(C)
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x1 REBEFRAVAS EEERMABENE(n=3)
Table 1 Effective constituent,chroma value and external color of fermented Polygonati Rhizoma(n=3)
A RSy ERER I
i Bl
ZhE/mg- g B /mg-gt  E&ABIT /pg- g a* b E*ab
do 35.9240.05 4.86+0.04 0 35.88+0.08 6.45+0.02 3.83+0.06 36.65+0.08 i
d3 43.36+0.16 6.17+0.20 0 44.57+0.22 5.33+0.15 10.47+0.01 46.09+0.20 7,
ds5 50.48+2.62 8.28+0.37 0 47.91+0.64 5.19+0.38 9.37+0.62 49.10+0.70 WA
d7 57.86+1.75 7.01+£0.39 1.64+0.04 44.47+0.31 7.35+0.68 6.30+0.26 45.52+0.23 pigil
d9 58.8143.59 7.17+0.42 4.06+0.44 44.18+0.20 7.75+0.53 6.03+£0.41 45.26+0.17 e
dil 48.46+3.15 8.52+0.15 5.47+0.50 42.03+0.78 8.65+0.33 5.81£0.39 43.31+0.77 FAN )
d13 48.15+2.01 9.45+0.22 7.74£1.92 43.10+0.81 8.71+0.32 5.08+0.29 44.26+0.81 21
d1s 46.21+5.40 8.64+0.93 9.39+0.98 43.29+0.80 7.99+0.93 4.14+0.60 44.23+0.66 FAN )
d17 43.34+1.81 10.43+0.68 5.74£1.10 41.82+1.16 8.37+0.30 4.46+0.71 42.89+1.16 L
d18 39.30+6.17 10.00+0.52 4.67+0.22 42.63+1.09 8.31+0.49 4.32+1.36 43.66+1.10 o SAREN

F2 RBERBYASEESEEEMNEXMESH(2=90)
Table 2 Correlation analysis of effective constituent content and

chroma value of fermented Polygonati Rhizoma(7=90)

61. 7% Je 32 3 A AL 7T 35 8 A 52 W) 5 b7 14 1] )1 A5 25 3
B RME 9 0. 405, Ui BB i B (E A9 22 LA 40. 5%
JE AR ARALTT RN 22 0 i 5 3L [R5 0 5 E ab Y 815

A RSy 21 L a b E’ab s N . ik A L 7 S
LR JE # RPAE M 0. 325, 2 7 FH 20 & & 10000 B¢ 5
Z b Pearson &% 0.601" 0.036 0.289  0.590" R .
SEOH Eab KA
-2 0.000 0.848 0.122  0.142
R B R T
B Pearson 1 240 0281  0.595) -0.304  0.275 %3 BEBRANRILIRTENN
. Table 3 Model summary and analysis of variance for regression
M 0.133  0.001 0.102  0.142
of chroma value
AT Pearson AH AR -0.038  0.794") -0.588" -0.047
R 7R 1 R R? WHE R? P
[T 2 0.843  0.000 0.001  0.806
L 0.759 0.577 0.528 0
H:VP<0.01,
a 0.794 0.630 0.617 0
Z M B AT PSR TT A L E R 5 a0 [ b’ 0.668 0.446 0.405 0
PR P RPAE M 0. 617, Ui B AR & 21 B i AR fb A E'ab 0.590 0.348 0325 0.001
k4 BEEMNEASTEAR
Table 4 Regression analysis and equation of chroma value
PR A% Al Ptrfb 75 L REL P mIEbxE
L () 24.088 7.368 0 L"=24.088+0.254X,+1.067X,-0.432.X,
EZili 0.254 0.641 5.003 0
=5y 1.067 0.617 3.602 0.001
AR AT -0.432 -0.478 ~2.789 0.010
a' (H ) 6.175 26.418 0 a’=6.175+0.319X,
W ARALIT 0.319 0.794 6.907 0
b (W) 3.141 1.542 0 b*=3.141+0.093X,-0.405X,
AT -0.405 -0.603 -4.203 0
E2 0.093 0.317 2211 0.036
E’ab (& 32.668 10.914 0 E*ab=32.668+0.242X,
2 0.242 0.590 3.866 0.001

TE X ZHEE X BT A X IR T &
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DL B L, a", b", Elab i H 725 41, 43 ) DL £
BB AT IS TT & i o AR iR AT D A 4y
Br @5 R LR 5,60 20 B &R & Ay A
VA A5 AR 3% R (H 433l R 0. 338, 0. 541,0. 617, 1t ]
FE 54, 1% M F2 B 10T DU o FF A 21 (0l o 70 B
{8 LT 2 S L TE 61, 7% MR B b AT L i ke
a £L O o TNV AR AT & . T 2 0 [l AR A
) I #& R°=0. 338<0. 4, X I3l o €5 5 (B % 22 0 5 =
B TN A 8 E B , A E T RIAAR AR AT AT . B
TR A H 7 O B S =-11. 130+0. 282L"+
0.953a"(r=0. 757, P<0.01) , #& A% Al 7T % & A% o] 15
IR R AR AT & B =-10. 768+1. 9764" (r=0. 794,
P<0.01), WMl AR EH BT T ESOEHEL M
IEAHSE IERMTT &S a* B IEH X,
£5 BREASERENERTARTENHN

Table S Model summary and analysis of variance for regression

of effective constituent content

PRl A% i r R? W R?
E2 0.601 0.361 0.338
A 0.757 0.572 0.541
ALY 0.794 0.630 0.617
H:P¥RO,

xo6 ARHSSENEASHETE

Table 6 Regression analysis and equation of effective constituent

content
PR A5 4k R JERRAEAL R R MEL R 1 P
E2 g -18.031 -1.097 0.282
L* 1.517 0.601 3.976  0.000
A W ~11.130 -2.911 0.007
a* 0.953 0.732 5.582  0.000
L 0.282 0.487 3.715  0.001
WEAMTT W -10.768 -5.003  0.000
a* 1.976 0.794 6.907 0.000
2.7.3 AR BERTRIRE A 22 RPE i 2 4ER

JE 53 A7 T LK 22 4t 2 1) 10 50000 7 e i A1 48 2 ) #
PEL A i 2 180 1 R AL EE AR 4 25 ) b s 5 2 (]
FA) BE B UL M 3 O DU [ K T 5 [ R
M2 0E BT ISR S MAE L, a, b Eab
RS RT G  #EAT 2 4 ROEE 0 b, UWLIE 2. R 2 0]
L B K T R RS ) R TR Y A A R —
BKEH, K3 AR S ARG IESAHE I H S
A S T B A o BE S O 15 I RE O R R I8 3~5 d I
R B BN 22 RBR KIBES, 7,9, 11 d BYFE ah HEA
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