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Abstract: Objective To analyze the correlation between the strength, chromaticity value, and characteristic component content of
Duzhong (Eucommia ulmoides) gum before and after salt processing, and provide theoretical basis for quality control of E. ulmoides
processing. Methods The E. ulmoides decoction pieces before and after salt processing were used as the research object. The strength
of E. ulmoides gum silk was measured using an Instron3343 material testing machine. The chromaticity values L*, a*, b*, and Ea" were
collected using a colorimeter. The content of six chemical components, including geniposidic acid, chlorogenic acid, geniposide,
genipin, pinoresinol diglucoside, hyperoside, was determined using HPLC. The weight of each component was analyzed by variable
importance projection (VIP) and scatter plot (S-Plot), combining SPSS 26.0 and SIMCA 14.1 software to analyze the correlation

between the strength of sample gel and chromaticity value, as well as the content of characteristic components. Results Compared
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with the raw product, the strength of E. ulmoides salt treated silk was significantly reduced, with L*, a*, b*, and Eab" all decreasing to

varying degrees. The content of hyperoside, chromaticity values L*, a*, b*, and Ea" were significantly positively correlated with the

strength of silk, while the content of geniposidic acid, chlorogenic acid, and geniposide were significantly negatively correlated with

the strength of silk. There is no significant correlation between the content of pinoresinol diglucoside and genipin and the strength of

silk. Conclusion After salt-produced, the adhesive strength of E. ulmoides decoction pieces was decreased, and the chromaticity

value and hyperoside content of E. ulmoides decoction pieces were also decreased, while the content of geniposidic acid, chlorogenic

acid, and geniposide was increased. This study provides a scientific basis for the qualitative discrimination of salt £. ulmoides decoction

pieces, and also provides a new research approach and theoretical basis for the quality control of E. u/moides salt production.

Key words: Fucommiae Cortex; salt-produced; Fucommia ulmoides gum; chromatic value; characteristic components; correlation;

geniposidic acid; chlorogenic acid; geniposide; genipin; pinoresinol diglucoside; hyperoside
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Fig. 1 Appearance, gel and powder images of raw
Eucommiae Cortex decoction pieces (SP) and salt

Eucommiae Cortex decoction pieces (YP) samples
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Table 1 Results of F in samples of Eucommiae Cortex

before and after salt processing (X +S,n=26)

FE i FIN FE i FIN

SP1 8.188+£2.794 YP1 3.034+1.329"
SP2 9.13542.589 YP2 4.10241.249*
SP3 9.21943.137 YP3 3.854+1.328"
SP4 9.437+2.837 YP4 4.08340.733*
SP5 6.804+0.862 YP5 4.16641.290*
SP6 8.286+2.875 YP6 3.749+1.019"
SP7 7.773+1.303 YP7 2.46940.574*
SP8 8.346+2.512 YP8 4.32842.433*
SP9 5.177+2.534 YP9 3.990+1.147"

3.995+0.838"

2.621+0.346™
2.715+0.553™
2.794+0.510™
2.092+0.310™
2.211+0.281*

SP10 7.260+2.884 YP10
SP11 8.8381+0.891 YPI11
SP12 7.085+£1.510 YP12
SP13 6.230+1.217 YP13
SP14 9.275+2.086 YP14
SP15 7.235+1.049 YP15

SRR *P<0.05 *P<0.01.

*P<0.05 "P<0.01 vs the same batch of secondary Eucommiae Cortex.
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Fig. 2 Dynamic changes in F of Eucommiae Cortex slices

before and after salt processing
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Table 2 Chromaticity value of Eucommiae Cortex slices

sample

i 5

WS L o b En L' a b Ea

SP1 52.36 5.96
SP2 51.83 5.83
SP3 51.35 5.76
SP4 51.67 5.82
SP5 51.58 5.97
SP6  51.90 5.90
SP7 5127 5.82
SP8 51.69 5.71
SP9 51.68 5.89
SP10 51.32 5.87
SP11 52.04 6.10
SP12 52.43 6.10
SP13 52.15 5.91
SP14 51.76 5.69
SP15 53.06 6.06

12.40 54.14
12.22 53.57
12.02 53.05
11.97 53.36
12.27 53.35
12.28 53.66
11.89 52.95
11.78 53.32
12.40 53.47
12.26 53.09
12.53 53.87
12.38 54.22
12.24 53.89
12.33 53.51
13.10 54.99

YP1
YP2
YP3
YP4
YP5
YP6
YP7

49.02 5.25
49.44 4.98
49.06 5.12
49.02 5.15
48.61 5.49
48.72 5.11
48.39 5.34
YP8 49.21 4.98
YP9 4898 5.26
YP10 48.96 5.29
YPI1 49.32 5.06
YP12 48.79 5.43
YP13 49.61 5.02
YP14 48.00 5.17
YPI15 49.35 5.64

10.46 50.40
10.67 50.82
10.42 50.42
10.44 50.38
10.37 50.01
10.22 50.04
9.88 49.68
10.34 50.53
10.42 50.35
10.62 50.38
10.40 50.66
11.04 50.32
11.17 51.10
9.99 49.30
11.44 50.97
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1 H|peorr| =0.5, TilkEK, HETH. GERS 4
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W 550 F VIP <1 H | peor| <0.5, TTEAEAR.
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Table 3 Determination results of content in Eucommiae Cortex decoction pieces samples (n = 6)

RS E/ (mg-g ™)

FRESE/ (mgg ™)

s wer pp— wJe — i’%ﬂ‘é@‘?—: B WS ?f? G ﬁ)j'k: SR FAERE = &

HIR T HERE M HR T HEREH  BEE
SP1 2.102  0.710 0.671 0.791 2.859 0.334 | YPI 3408  0.778 0.809 0.921 2.752 0.317
SP2 1.997  0.767 0.518 0.815 2.953 0.345 | YP2 3412 0.829 0.959 0.846 2.939 0.321
SP3 2562 0.729 0.729 0.814 2.846 0.348 | YP3 3.683 0.850 0.756 0913 2.953 0.325
SP4 1.748  0.719 0.535 0.879 2.899 0.348 | YP4 3.511 0.896 0.681 0.853 2.856 0.326
SP5 2265 0.703  0.592 0.844 2.968 0.339 | YPS 3.657 0.826 0.769 1.021 3.005 0.329
SP6 2282  0.717 0.692 0.796 2.758 0.362 | YP6 3219 0975 0.783 0.816 2.952 0.335
SP7 2270  0.787 0.612  0.869 2.963 0.358 | YP7 3.008 0958 0.883 0.752 2.934 0.316
SP8 2.045 0.680 0.618 0.795 2.846 0.345 | YP8 2.801 0918 0.707 0.795 2.859 0.329
SP9 1.818  0.745 0482 0.819 2.953 0.352 | YP9 2.391 0.809 0.675 0.843 2.618 0.358
SP10  2.201 0.779  0.589 0.853 2.852 0351 | YPIO 3.618  0.850 0.948 0.935 2.789 0.299
SP11  2.497  0.809 0.872 0.682 3.105 0359 | YPI1 2947  0.834 0.500 0.716 2911 0.368
SP12 2354  0.745 0.528 0.789 2.947 0329 | YP12 2978 0916 0.899 0.726 2.989 0.349
SP13  2.569  0.798 0.582 0.782 3.304 0331 | YP13 3.469 0932 0934 0.821 3.201 0.352
SP14 2280  0.672 0.831 0.721 2.652 0316 | YP14 2.801 0.998 0.594 0.906 3.928 0.398
SP15 1978  0.712 0.542  0.695 2.765 0.304 | YP15 2.893 0.892 0.582 0.752 2.899 0.346
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pinoresinol diglucoside; 6-hyperoside.
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Fig. 6 HPLC of raw Eucommiae Cortex and salt

Eucommiae Cortex samples and mixed reference substances
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Fig. 7 Eucommiae Cortex sample weight analysis diagram
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x4 FEHmBERHERSSERXE
Table 4 Correlation between F of Eucommiae Cortex gum
and chromaticity and characteristic component content of
sample

w e N . WiEmE— &#
fatn - SRR B e r S ————
L —0.860™ —0.840"" —0.720"* —0.371 0.077 0.662"
a —0.796™ —0.792" —0.697** —0.189 0.124 0.628"
b —0.825" —0.837™ —0.719* -0279 0.090 0.658"
Ew" —0.858" —0.842" —0.723" —0.358 0.080 0.663"

*E 0.05 Z3 R, AHRTERZE: 7 0.01 200 (MR,
EQERTEN

* at the 0.05 level (two tailed), the correlation is significant; ** at the

0.01 level (two tailed), the correlation is significant.

£ 5 PR PLSR TR

Table 5 PLSR analysis results of Eucommiae Cortex

samples
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e -0.167 | »* 0.250
i D B 0.167 | Ea' 0.250
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I G fit Dendrobium fimbriatum Hook YA ZE N2, wkH, MK
K, BERAFAEE, BZNFROHZ, LE2RTAGET, 2F30
B, RYFR, mEEK, BERY,

BRI G R E AT RAY, AL ERE, 2
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WK 3.5~48cm, BAZHUM, oF=F, FH, KEBRKERK
WA, K8~155cm, & 2~3.6cm, kmEK, AHM2E, X%
FEFBTEGERM, BRIEFKS~15cm, HAE 6~12 KIE;
WRshim, % 0T W,; 5 MK2~4om, A EAAE G,
B, BR, AL T ARG R, KY 3mm, R RK, £ 1ecm;
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A, PERAKEH, K13~1.8cm, K 6~8 mm, ik, A%cs%, B5FEM MERIGREAH, STERAFRAH
Bk, kamsh, AJESH, o4, LS54k TEERFH, KYH3mm. EHEBRMBEH, K12~19cm, & 7~10cm,
Sshbh, AGMERIK, B S5 ARk BILER bR &R, BEH, K 15~20mm, AIHM L E L E LT Bk
ARG 3 mm 9N, AGELAR, BELIANARHAEGERELEsR, Lafhasdd; %G, KY2mm, ALK
Y 4mm R, HBIEFE, ALY, LE, Wwndglaml, £ 4~6 A,
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