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Abstract: In this study, cyanidin-3-O-glucoside (C3G) from black rice was enzymatically modified with capric acid as the acyl donor.
Semi-preparative high performance liquid chromatography (Semi-HPLC) was used to purify the product, and mass spectrometry (MS) was used
to identify the structure of the product. The results indicated that the acylation occurred to the glucoside of C3G, and the monoacylated product
was cyanidin-3-O-(6" decanoyl) glucoside (ACD). The in vitro simulated digestion was used to examine the stabilityof ACD indigestion.
Moreover, through in vitro fermentation, its regulation of intestinal microflora and effects on the production of short-chain fatty acids (SCFAS)
and lactate were investigated. The results indicated that ACD was hardly digested in the simulated saliva, stomach and small intestinal fluid.
After 24 h of in vitro fermentation, the total content of ACD decreased from 96.83 mg/L to 23.20 mg/L. ACD significantly increased the relative
abundance of Bifidobacterium and Arisonia, decreased the relative abundance of Prevotella, Bacteroides, Macromonas and Clostridium, and
promoted the production of SCFAs. It not only exhibited better dynamic and multiple regulatory effects on the intestinal microflora compared
with C3G, but also exhibited similar effects to inulin in promoting the production of SCFAs (acetate, propionate, and butyrate), which provides a
theoretical basis for the application of acylated anthocyanins as prebiotics in food.
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Fig.1 Semi-preparative HPLC of the reaction product to obtain C3G and ACD (a), the MS1 and MS2 spectra of C3G collected from
peak 1 (b) and ACD collected from peak 2 (c)
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Table 1 Contents of anthocyanins in samples under different digestion and fermentation times (mg/L)

wih AT R A HILE H4 AP A IR B
T ||
C3G ACD C3G ACD C3G ACD C3G ACD
0 96.9740.59* 96.97+0.59° 96.6740.42% 96.3320.12° 97.2040.35%  96.6340.20° 08.1040.20° 96.8340.62°
05  96.5740.40° 96.9040.36% 96.3340.15* 96.5140.21% 97.3340.31*  96.5540.30° / /
1 96.3040.10*  96.4740.49° 06.1010.10* 96.2340.12° 96.7740.12%  96.3140.54° / /
2 95.6740.58* 96.2340.15° 96.2340.49* 95.9740.15% 96.8340.29°  96.4040.42° / /
4 05.4040.20*  96.1340.06° 05.9340.40* 95.1940.26° 96.9040.46%  95.2340.40° / /
6 / / 05.9740.25%  95.0940.06° 96.9240.65% 95.1340.15° 29.1340.25°  27.9440.52°
12 / / / / / / 25.2040.26° 26.2840.72°
24 / / / / / / 22.4040.46°  23.20=0.24°
*TEE 96.9740.15°  96.9340.47° 96.5040.26* 96.3640.33% 97.620.42°  96.4740.29% 97.6040.40° 96.7740.38
E: RAAEMTR &N EFEATEARE L7 (P<0.05).
a @ b Gronp INL.2
INL.1
BLK
0 @ INL INL.3
2 C3G C3G.3
5 ACD C3G.2
3 .ok Group ' C3G.1
- = OR ACD.3
Q ®BLK ACD.1
-20F AINL ACD.2
«C3G BLK.2
« ACD L BLK.1
, ) , , , BLK.3
-30 20 -10 0 10 20 OR.2
OR.1
PC1 36.16% OR.3

B2 ETERDON (2) MBEST (o) HIEMRERERER

Fig.2 Deference of microbial community structure based on principal component analysis (a) and cluster analysis (b)
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Fig.4 Column diagram of microbial composition at genus level
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Fig.5 Microbial composition at genus level

2.5 ACD xf SCFAs Fn3l B = 4 th &

AN, %4 SCRAs. FLIR M MR AR
N 2 foR. SR NIR. 1E TERAFBRE
ANRTEE 24 h e BN, At BTER. IERAN
SRR & AR ARG FR 24 h J5, OR. BLK,
INL.C3G F1 ACD ZH () SRR 5 43 7 34 m 1.89.16.24
46.79. 41.22 1 43.47 mmol/L. INL 4L BRIk 1R
TH%, HGE ACD M1 C3G 4, BLK fil OR 4/
FRIRIESETH D . SCFAS FIFLIR A Hh iz PR A4
RIEREE P e e e A R A=), XN TR
AT MRS RN, A BT 25 Rp LA g 5 .
[FJRS, SCFAs AJ AR —SefRiiRts, WRgE A,
FEFRARI AN A Q. k4K 24 h 5, ACD 41
RO AR E R BT (] 5a). LFREX
BRI AR B A O IR T, LR R 13
055 BT B AR = B A 20, ek BE 1 2R
ATLMEHE AMP BRI FHANHIRE N & G, Fitk
MR SR TR R, S ltt, PIRR B BAE
BRI, M REEIA TR E. TR
DB B e i & R AR B I RE B R, RS I
FEREERIE, S 54ERHMERIZ R, R
AP R URP B e 9 T BRI AE R, Bk,
ACD ZH T R 8 I mT B A2 H 75k b AR X = E 11
Hhn. AW —FEENR, FoHEMEELN
SCFAs, sEfRsNREEIFEH IR OIR TNRRFI T BRI
KA, R NIRRT BRI IE ¥ fh b L
Wb AT, #4H SCFAs. FLIR M MR AR
5 i B R LR 6 R 5 SCR IR IE 1 4 SR AR —
;. SERUL, ACD 5%t BA MR & AE e ER,
SR P R 2 e SCRAS FIFLRR =4 .
FE TR A2 1) SCFAS MY AT IE A fE BRI,
T AR AR P IS5 T k4% 7 E2EM . kAk, ACD
AKX =42 SCRAS il TR A SR — (i i fe it
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TER, et — Lo YR AR TR N ] 1 — St
Yk, AT ACD drf, 5 ZRRA AR
BT R ERt, WA HEE . B i JE AR
ZF AT TR R AR 2 BRI (& Bas d e ATE). Horr,

NEATRE R AR EE R —, B ERE
7& A SCRAs P AR AN, S FLIR & f 2 IEAH
X, MORSFFUAFI R 2 AE A T IR, Rk, ACD XY
BRI 2 — a2 T g R

R 2 INRKEETIEFIGHERR AR . FLERFISERHOSE (mol/L)

Table 2 Contents of SCFASs, lactic acid and total acids in fermentation in vitro (mmol/L)

@3 A/ i B FTHE ETHE IR IE KB FLER B
oR 0 31340.12%  059#0.10° 0.00#0.00° 0.1320.01° 0.00#0.00° 0.00#0.00° 0.6040.09®  4.4540.13"
24 4234013° 0852015 0.1240.01% 02320.04° 0.0640.02° 0.0840.01° 0.7740.08°  6.3440.12°
BLK 0 3.2940.14"  0.6220.04° 0.0040.00° 0.1530.04° 0.00#0.00° 0.000.00° 0.6240.02"  4.68+40.10
24 9.8140.02° 4674009 0.1040.02% 3284030° 15740.11° 1.1240.13° 0.3840.02"  20.9240.68°
INL 0 3.2540.15"  05820.09° 0.0040.00° 0.1320.05° 0.00#0.00° 0.0040.00° 0.5940.06®  4.5540.35
24 19304030 1344017° 05540.04° 8.9840.17° 0.9240.08° 7.9640.23° 0494006 51.3441.04°
a6 0 3.1640.14"  05720.02° 0.0040.00° 0.1320.01° 0.0040.00° 0.00#0.00° 0.6240.03"  4.4840.08
24 191630.14% 12224011° 0.3340.04° 8.1740.15° 0.3340.11° 4.4940.15°  1.0040.10°  45.7040.64°
acp ° 31240.12° 05740.02° 0.0040.00° 0.1320.01 0.00#0.00° 0.004.00° 05840.02d° 4.4020.11'
24 19294029° 13.1040.36° 0.4320.05° 8.2240.04" 05420.06° 51440.15° 1.1540.06° 47.8740.93"

E: RIIAEMARR N EFREEATEASEEF (P<0.05).

C3G M ISRt ™) ACD fEBH LS. B
NV PEHA, B EATRT LA N 1 iE
AR EAIREIEERIEA S A B (AU D
FIZER, FREEIERRE 1 SCRAs, RILH ST
WriB E AR s A Te Gt SRURIER . T H.,
Zeid MR 5, ACD fE B i A HIAE R A i
Tt EBRMPEEE A . S22, WRAKIEE
FEEHUY ALY C3G S A 1 e B e 2H Al L
AH IR, SRR C3G fE1R AR e P2k
fiti b, FAT AU T il A AL 23t SCFAS
FERITER .
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