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Abstract: The metabolism of marein in Coreopsis tinctoria Nutt. was investigated by research of intestinal flora, and the mechanisms of
marein metabolism was explored in this study as well as the relationship between its prototypical components and metabolic products. Fresh
feces from healthy Sprague-Dawley rats were collected to prepare an intestinal bacterial culture solution. An in vifro incubation model of rat
intestinal flora was then established, and marein monomer was inoculated into this model and cultured under anaerobic conditions. Metabolites
at 0, 6, 12, 24, and 36 hours were qualitatively analyzed using Ultrahigh Performance Liquid Chromatography Tandem Quadrupole
Time-of-flight Mass Spectrometry (UHPLC-Q-TOF-MS/MS). The external standard method was used to determine marein content and levels of
its four main metabolites - flavanomarein, isookanin, isochlorogenic acid B, and okanin - at different incubation times. This allowed
characterization of marein metabolism in rat intestinal bacterial culture solution. Eleven metabolites were identified in rat intestinal flora cultured
with marein. During marein metabolism by rat intestinal flora, reactions including isomerizations, glucuronidation, ring cleavage, hydroxylation,
and acetylation were prominent. Under the action of rat intestinal flora, the prototype components of marein became undetectable by 6 hours.
Between 12 to 24 hours, detectable primary marein metabolic products were isookanin, okanin, 7,3,5'-trihydroxyflavone, quercetin, and other
genins. In conclusion, intestinal flora accelerates the hydrolysis and deglycosylation of marein, with all late-stage metabolic products being genins.
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Fig.1 Chromatogram of marein metabolites extraction
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Table 2 Regression equation and correlation coefficient of main metabolites of marein in rat intestinal bacteria culture medium

ME R AANR/(ng/ml) EFMR/(ng/mL)

o )24
1 LEHF  r=18003 887.634 2X+30 670.487 2
2 FRFTF Y=27963201.170 2X+37 009.187 8
3 HEDLYF Y=4646087.741 5X+16 161.963 9
4 RUEBRERB  Y=46 149 614.664 0X+114.004 4
5 BET ¥=25 085 050.396 8X-32 629.148 8

0.999 2 3.63 9.16
0.999 7 429 11.33
0.999 3 3.50 11.50
1.000 0 4.13 9.00
0.999 4 420 9.58
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3 ARSI ISR

Table 3 Results of sample adding recovery rate

PRE A= E AR I E/mg MAFZ/mg EKEY, R ENRE/%  RSD/%
286 562 5.68 14.21 10229
282 575 5.60 13.99 98.77
282 620 5.60 13.99 98.77
319 170 8.01 16.02 104.99
gy 315130 7.90 15.80 102.18 101.33 2.55
316 672 7.95 15.89 103.33
343 137 10.42 17.36 101.78
345 105 10.48 17.46 102.85
335 141 10.15 16.91 96.98
226 615 271 6.78 95.42
234 058 2.82 7.05 104.19
232616 2.80 7.00 102.57
248 858 3.79 7.58 97.14
FHRFT 253601 3.88 7.5 101.56 10027 3.11
252 458 3.85 7.70 100.26
258514 4.75 7.92 101.80
252372 4.62 7.70 96.66
277 169 5.15 8.59 102.84
76 026 5.15 12.88 104.83
75 063 5.07 12.68 101.26
75 565 5.12 12.79 103.23
80 794 6.96 13.91 98.57
HiELE 82231 7.11 14.22 103.00 102.15 2.60
82799 7.17 14.34 104.71
88 255 931 15.52 101.30
89 617 9.49 15.81 104.75
86 872 9.13 15.22 97.73
77375 1.75 439 100.66
76 389 1.74 435 98.65
75 738 1.73 432 97.31
89 056 2.43 4.85 99.71
RET 86 777 2.38 4.76 95.97 98.49 2.09
87 847 2.40 4.80 97.74
97921 3.12 5.20 95.20
101 957 322 537 100.73
101 738 321 5.36 100.42
23 BEEHFERMFHGEENEEE e PARRGRRTE S SRRRT SR
SRR By BT IAAMERZE. B AR, FHXR
231 AEMNEN T IEFHR . EEMR AR R AR 2. S5 RRPS L

e

THFER WHER. ST 6 h IFE
TR EE N IEl 2 fros. 28 E AW N TRV
MR AFAET . SIS R & 8t
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PERRRL. H K5 IR LR I 1R RSD
<0.13%, V&M RSD<<1.63%, H [AJkhas s ezrh &
VR BN ] RSD<<1.21%, U RSD<2.83%,
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KA IS NS S R . A MG R &I 1 FY
i E] RSD=<<0.08%, WA RSD<1.58%, HKH1Z%IT
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# 4 DEHAEARBEREFRTEERETYSE
Table 4 Content of main metabolites of marein in intestinal bacteria culture medium of rats (ng/mL, meantSD, n=3)

WA B2 ARFT ®ELFE  FEREB 2T
0 20.88+1.36 - 3.890.61 0.490.02 -
6 - 2.99+0.13 - 0.080.04 7.99+0.15
12 - 4.04+0.19 - - 3.58+0.25
24 - 4.95+0.19 - - 1.55+0.15
36 - 4.40+0.52 - - 1.39+0.02

x5 DEHET

BHRRPERRGISE

Table 5 Content of main metabolites of marein in blank culture medium (ng/mL, mean+SD, n=3)

B 1) /h 52 3 FRFT ®EDLE  FERMB 7
0 19.02+0.05 - 11.66£11.20  0.55+0.13 -
6 7.14£0.11 - 35.68+1.34 0.39+0.01 -
12 - 11.63+0.17 <LOD 0.410.09 2.77+0.84
24 - 13.59+1.73 <LOD 0.34+0.02 1.6120.08
36 12.65+1.24 0.28+0.05 1.58+0.07
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Fig.3 Speculate the metabolic pathway of marein in rat
intestinal flora
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