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Abstract: The complex was prepared by physical mixing (PM)and free radical induction (FR)with citrus pectin and
Monascus pigment as raw materials, and the intestinal health-promoting and lipid-lowering activities of the complex were
investigated by simulated digestion, fermentation and lipid-lowering experiments in vitro. The results showed that the PM
and FR groups were almost not digested during in vitro simulated oral, gastric and small intestinal digestion, the physical
mixing of citrus pectin and Monascus pigment complex had better fermentation characteristics, and the addition of Monascus
pigment could significantly improve the lipid-lowering activity of citrus pectin (P<<0.05).
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Tab.1 Preparation method of citrus pectin and Monascus
pigment complex

Kb p(HHEARED / pziihez)/ V(H0,)/ 4iEFEC

2 FR (mg-mL™) (mg-mL™) mL JUH/mg
FR 10 10 0.2 10.8

CPFR 10 — 0.2 10.8
PM 10 10 — —
CP 10 — — —
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K FHBRALER (KBr) F 76 % BE b b T4 M6 1%
MEM S BIFREC 1 mg LS AT ARG KBr 150 mg,
FAWFA AT B 35 5, SR 5 B e R ALE R A, 4588
40s (AR SRR, I B AR g LA MRS (U,
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Tab.2 Preparation of simulated digests in vitro

Sl SSF SGF SIF
KCl/mg 112 — 50
NaHCOs/mg 114 120 —
KH,PO,/mg 50 12 11
CaCly/mg 22 12 8
NaCl/mg 12 310 220
MgCly/mg 3 3 —
HiRAER/mg — — 200
pH 7.0+£0.5 2.0+0.5 7.0+0.5
o-JERE (U-mL™) 75 — _
BEMAM (UmL™) — 2000 —
JBeRty/ (U-mL™) — — 250
JHREE P/ (U-mL™) — — 100
ZEBIK/mL 100 100 100

PRAMERL T AL 208 Chen Z51SIAY 5 I F s
YEME U, 8.0 mg/mL F 5 I -5 S5 (A B 400 e R T
&, 37 CHRI%IE5% 15,30 min J5, #/K¥ 10 min Kig
o-VEREE, RHIGE.OEM, BAIRE 3 EL.

PRAMELE AL . 08 Hu 2005 IR w1
M. 8.0 mg/mL FE AR 5 AR E WOR A,
W pH=20,37 CIRFHHESH 1.2.3h J5, Kk
10min K% B E AW, BEHG B0, £41E 3
MEE.

PRI N AL : Z 8 Ding 252 7 1 5%
YAk o Bqtl B WAL 3 h 5 AORE SV TR SR
[ AR 10 : 3 JRA, AT pH=7.0+0.5,
37 CHR% TR 1.2, 3 h Ji, WK 10 min K% B,
BHIEEOR/H, SHRE I ANER.

THARIBORE X 43— o A 2 < R FH VR 50RO it
(HPLC) 320 A3 it MERRFREL 2 mg A%
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PRAEHEFR 3P (mg/L) : Na,CO5 4000, (NH,) ,SO4
900, NaCl 900, K,HPO, 900, CaCl, 50, MgSO,4 50,
MnSO4H,0 20, FeSO4+7H,0 20, ZnSO47H,O 20,
CoCl-6H,0 2, IR 1, IZFRES 2, Nt 2, 4erE %
B, 2, 4k K B, 2, i K B 2, 4E4-K By, 0.05, 4
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Fig. 2 Results of scanning electron microscope images



2025 4F 4 J X, S5 MRS L0 R S Y A AR RS R 1 + 55

23 {IRHMEILE KA1 53762 % 10° ~5.3211x 10°,5.2245x 10° ~ 5.170 9 x
23.1 KR SRS ST RE 10°. 8.366 x 10" ~ 6.926 x 10* . 8.366 x 10" ~ 7.251 x

BRI B NG IEA R I AT T 10%, ARSI 4 ZHRES BOAIR A A
it HPLC IS5 HRANE 3 Fos . FERA R (SSF) o 520, ] DI - 58 5 3 3156 45 g , W B 20 il 5 % 3%
B (SGF) . /N (SIF) i ki #2, CP 41.PM 41 .FR SRR ARG SRS A B (21 4P . FR 41F0 CPFR 41
A CPFR HMZHERE I RIAEEBILT AR AR FREET PM 4R CP 41, XATRERZIN N
ARG, 4 ARE S R AE S A F A SN O HL00/ Ve AR BRI G SR AT T R AR

—— SSF — SGF —— SIF /NR-6 h
— — IER-15 min - - Z‘ﬂg-lh — — NBHW-1h
- - - MEWE-30 min - HW-2h - NBHE-2h
—o= H3h — = M4
H U R i) « EIE H{WGEI ] . 14.142 min
14.133 min 14.117 min -
- - = - = = - = - N =
T IR ie NP/ b - T = N
10 15 20 15 20 15 20
{4 B i A]/min {4 B2 B A]/min {4 £ B A]/min
(a) CP4
—— SSF —SGF ——SIF /N -6 h
— — HEYZ-15 min — — Hil-1h N1 h
- HEWE-30 min - Hi-2h - /M2 h
e 3 h — - — /M4
g i U

. H UG B ]
14.158 min 14.150 min

™ i) it AN
SRR sl ‘*’/__.__.._.y\ﬂ\T RN e
15 20 15 20 15 20
5 B3 B} 18] /min 5 B3 5} 18] /min 5 B4 B} 18] /min
(b) PM 4
—— SSF ——SGF ——SIF /NR-6 h
— — MEYE-15 min - = ;‘@-lh — — NB#-lh
- MEW-30 min . Isq“{fé(—2h - N2 h
W ] —-— Hi%-3h e N4 h
12758 min T N e

15.983 min == S s
/ — I, 15.975 miin
e L E YR B s, - - -~ -
15 20 15 20 15 20
{54 BF 1] /min {4 54 B 1] /min {4 f I E)/min
(¢) FR4
—— SSF —S8GF ——SIF — - /NHWE-6h
— — HEZ-15 min — — Hif-1h W1
- IE-30 min - - i‘@zh N2 b
W ] T Hi3h —-— Nipik-4h
15.758 min - h /{,“‘\
] I 1 11 Pl AN i, 1588 Lmin’y N <
TS T L T 15867 min. - . o 2 . : S o
15 20 15 20 15 20
15 B2 15 ] /min {5 ¥4 15} ) /min £ B B ) /min

(d) CPFR 4
3 ERORE. B NFEELIESRR S ERXT S FRE HPLC B

Fig. 3 HPLC plot of molecular weight of polysaccharides during simulated digestion in oral, gastric and small intestine
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Tab.3 Changes in reducing sugar content during oral ,
gastric, and small intestinal digestion

A

B JFA/ (mg-mL™)

. )/
h CP

PM FR CPFR

. 0.25 0.022 +0.005
Ik
0.5 0.023 +0.003

0.038 +0.001 0.105+0.006 0.058 + 0.000
0.033 +0.002 0.107 +0.003 0.041 + 0.002

1.192 + 0.008
1.194 £ 0.027
1.249 £ 0.022

i

1.288 +0.026 1.255+0.043 1.248 £ 0.028
1.290 £ 0.029 1.224 +0.006 1.266 + 0.040
1.273 £0.035 1.235+0.018 1.256 + 0.028

1.188 +0.031

1.180 +0.028

1.241 £ 0.046 1.189 +0.006 1.236 + 0.046
1.238 +£0.030 1.184 +0.011 1.200 + 0.026
1.222 £ 0.029 1.179 £ 0.009 1.194 +0.023

1
2
3
1
2 1.192+0.035
4
6

1.192 + 0.008

1.242 + 0.005

1.187 £ 0.024 1.231 +0.023
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242 Wil AAE AR P ARG BB E T

SRS B AR AR R B R A SO AL B R
PR E P20 AN ] 2 I T 1] i 1 T I AR T ) P
HAME L 4.

R S T e 3 25 AR (P<<0.05) , CP A
37.03% 3 28.52% , PM 41\ 33.56% [ 27.56% ,
FR ZHM\ 33.73% [ & 25.64% , CPFR ZH M\ 32.05% [%
2 27.87% o SBEM DT R BRI R T A AR
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Fig. 4 Changes in the polysaccharide M,y from the fermentation broth of intestinal flora at different time points
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A SR FR A7 REEIRE S pH 735 6.75 [%
F 4.67 0 634 [EE 4.83, RUSIMLIph a1 CP 41
F1 CPER ZHAY pH 43 HIM 5.29 (&% 4.28 FIM 6.11 [%
E 474, 541 pH M 8.52 [RE 4.02, Blije#aT

x4 ARELEREFERFEBERANEAESETL
Tab.4 Changes in total sugar content of the fermentation
broth of intestinal flora at different fermentation

times
FESh 2R PRI ] /h SRS %
0 37.03 £ 0.02°
6 35.60 = 0.03°
Cp 12 31.73 +0.06°
24 30.51 +0.03
48 28.52+0.15°
0 33.56 = 0.08"
6 31.87 +0.06°
PM 12 29.24 +0.04°
24 28.53 £0.19°
48 27.56 +0.07°
0 33.73 +£0.04"
6 29.61 £0.07°
FR 12 28.95+0.19
24 27.37£0.28"
48 25.64 +0.03"
32.05+0.31°
6 31.40 +0.09"
CPFR 12 30.96 = 0.05
24 29.60 +0.02°
48 27.87 £ 0.03°

AR RN A B HER (P<<0.05) .

g zE g PM AR RRERT FR 4, HikE
CPFR #41f1 CP 4. ¥merph R WidLE L 0 ~
6h BE FRE(P<0.05) , MiAREINEZR FIPILL T FEH
JEGENS, L, £ 068 2 I KIRAE T T HH s R
(AT K e o

SCFAs J& W78 WA, EATETE 31 5%
I R e b e 4 S B4 o AN [R) & RS 0] g 1
DAHEREAAR IR Y SCFAs it 8Ll 6 Fiis. CP 4.
PM 4. FR 4], CPFR 41 FI%5 ¥ H7E A% 48 h P~
MRS B YR T as AR . 2 BRANN R 2 1E (A1
KBRS R PR AR 5 SCFAs, 4 ARSI E He
B, CP f/AMOm. WR& & m, 70
(32.17 £ 1.37) mmol/L #71 (4.14 + 0.07) mmol/L , FL¥k
J& FR 411 PM 4, CPFR ZH7/= A Z IR RN TR & it
efiKo BLAb, B LERFNINERSL , HoAth 7 Fh SCFAs Y%
I

9

3 A X

pH

6 6 1'2 2'4 4.8
BN ) /h
B 5 ARE%EEEFERSFEERLN pHEZL

Fig. 5 pH changes in the fermentation broth of intestinal
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Fig. 6 Changes in SCFAs content in the fermentation broth of intestinal flora at different time points
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