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Antioxidant Properties of Capsaicin and Capsicum Aqueous Extracts
and Their Effects on Human Fecal Microbe Culture in Vitro

ZHANG Ting, WANG Weiyuan, PENG Ao, HOU Aixiang’, LI Zongjun"

(College of Food Science and Technology, Agricultural University of Hunan, Changsha 410128, China)

Abstract: To explore antioxidant properties and influence on gut microbes of capsaicin and capsicum aqueous extracts, the
main nutrients of capsicum aqueous extracts were determined, then taking standard of capsaicin as positive control, the
antioxidant properties of capsaicin and capsicum aqueous extracts were determined. Using healthy college students' faeces
as bacteria source, using 24 h anaerobic fermentation in vitro model to explore their effects on gut microbes. The results
showed that the scavenging rates of DPPH free radical, superoxide anion free radical and hydroxyl free radical were
75.25%, 12.87% and 19.45%, respectively, in the range of slight spicy (0.028 g/L) to super spicy (0.112 g/L), they were
lower than those of standard capsaicin. In the range of extra-spicy (0.0924~0.2918 g/L), capsaicin and capsicum aqueous
extracts could increase the content of short-chain fatty acids (SCFA) in the culture system. At six hours of fermentation,
capsaicin and capsicum aqueous extracts had inhibitory effects on the growth of Lactobacillus, Bifidobacterium,
Clostridium, Enterobacter and the total anaerobes, but had no obvious inhibitory effects on Bacteroidetes. The capsaicin
and capsicum aqueous extracts inhibited the growth of Enterobacter and promoted the growth of other bacteria at 12 h.
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When cultured for 24 h, they inhibited the growth of total anaerobe, clostridium and Enterobacter, and promoted the growth
of Bifidobacterium, Lactobacillus and Bacteroidetes. The index PI value of prebiotics were the biggest 0.11 and 0.04 at 24 h,

respectively. The B/E values were the biggest 1.60 and 1.61 at 12 h, respectively. This study would provide some data

support for the research on nutrition value and health care function of pepper.
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Fig.1 Standard curves of reducing sugar, protein and V.
concentration in capsicum aqueous extracts
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Table 1 Different periods the change of the nutrient
solution pH
45 0h 6h 12h 24h
ControlH  8.88+0.04"  7.39+0.06™  7.48+0.03"*  7.53+0.01"®
PE4L 8.88£0.04"  7.01£0.05®  7.11£0.04  7.25+0.02°
sc# 8.88+0.04°  7.47+0.04°*  7.42£0.03®  7.65+0.03"

TE: FATER B ARARIR/NG FRER R 22 58 B3 (P>0.05), AR/NE 7
BEFOR 257 03 (P<0.05); [AIFN BB AR T TR sk M R K 'S R R 2%
AL E(P>0.05), AMHFKE FEFR2: 5 B 3E (P<0.05),

THE, HIBER A S S0, BAER 253d o A

TE R BB HILER 0077 A S SR 4 i i 18 2 A= TR XA 7K
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— LR IO DA R R BT BEIEAE, BESR UMY pH 23

3T (P<0.05)Control ZHFl1 SC #H., &3 14
pH FYZEAE AT LAAS H BUEUK $E P X B 3R R pH 1952
M LG T EER, H O — LR 5 SR I R RS 1 f

AW FENTERA

2.3.2 ANFIETBOEFEBOTEENE IR Sy As tE R

FHAAR 4 3% I %2 SCFA, & B AR 4 3% A4 X 4 F
SCFA 13 B BUFII5 B0, B 5 R HARESAH OGS
K. M. R . T 2 FGER 04 4~ 8 a5t a] 43 51 K

10.702.11.282.11.876 F1112.619min., %2 & Control
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P B 3255 (P<0.05), Vil 91 530K
Y HAEA, F2iE Tt s A i, AT SCEE
SERT BIF SR 4h TR, 2.5~7.5 mg IR & 534
Wi 2 P vh AT AL 14 7= A B REATG 25T e S) il 5
WoR, #EH 2.5~10 mg/kg BIFFMUEE 3T MEMER BB 15
N2 SCFA B ZFEARYEH . X 5ARSEEG 1Y
ZEIRAS—Z4, N T BEE VM ALIE N B RIS SR AR
SIS T R A R R TR 45 (0.112 g/L) TSk,

30 3o B AR S AT T, B TE A ) AR =
YRR 0 LR, HROENIR . TR . IR, iX
JURNR & B B RAB AR 27 PE 41, 3X Ui B SR $2
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Table 2 Table of short-chain fatty acid content in nutrient solution at different time (j1g/mL)

B P E] (h) LR ] T AR RV EERR IR

0 42.30+0.13 11.50+0.19 14.70+0.50 2.86+0.07 71.36+0.72
Controléi] 6 116.00+0.38° 12.60+0.24° 12.300.14° 1.82+0.08" 142.72+0.35°
B 12 230.00+0.86" 29.70+0.35" 16.70£0.34° 2.16£0.06 278.56+0.88°
24 346.00+1.00° 39.30+0.54° 16.70+0.35° 2.244+0.13° 404.24+0.97°
6 146.00+0.48" 9.75+0.12° 18.30+0.19° 3.11+0.09* 177.16+0.67°
PE4 12 310.00+0.78" 27.80+0.34 23.40+0.53° 1.98+0.11° 363.18+0.86"
24 498.00+1.02° 52.80+0.64° 29.60+0.66° 6.85+0.22° 587.25+1.07*
6 126.00+0.50° 13.30+0.14° 17.00£0.39° 1.89+0.07° 158.19£0.78"
SC# 12 210.00+0.75¢ 25.60+0.18° 16.90+0.50° 1.85+0.16° 254.35+0.97°
24 394.00+0.88" 49.50+0.36" 19.50+0.67° 2.53+0.21° 465.53+0.79°

T [FSVEAI R AR AT NG 5308 22 58 .3 (P>0.05) , ANHHIR] 1k 7R 22 57 1 2 (P<0.05); %31,

Yr BOREE . SRR SR AR R TP R A 2R KBS

FEATHEIEVE

2.3.3 A[AITBER IR I 2 R B U E M R AR
H1 &l 6 RIS, 7E5%5% 6 h I}, PE ZHF1 SC ZH 1.5
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