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Protective Activities of Soyasaponin I,II and Soyasapogenol B Against
Aflatoxin B1 and Benzo[a] Pyrene-Induced Mutagenicity

GUANG Cuie'?, GAN Jianping', YANG Hongfei*, LI Zhigang®
(1. Hubei Key Laboratory of Economic Forest Germplasm Improvement and Resources Comprehensive
Utilization , Hubei Collaborative Innovation Center for the Characteristic Resources Exploitation of Dabie
Mountains , Huanggang Normal University , Huanggang 438000, China ;2. State Key Laboratory of Food Science
and Technology , Jiangnan University , Wuxi 214122, China )

Abstract. Inhibitory activities of soyasaponin I,II and their aglycone for aflatoxin B1 (AFB1) and
benzo[a]pyrene (B[a]P)-induced mutagenicity were investigated. In the Ames assay, Salmonella
typhimurium strains TA98 and TA100 were selected for frameshift and base substitution mutations,
respectively. Three compounds showed remarkable protection against AFB1 and B [a]P-induced
mutations,, with the exception that at the low concentration of 0.3 mg/plate soyasaponins I and II did
not significantly inhibit the frameshift mutation. Three compounds also effectively protected against

Y Rs B E: 2015-07-05

EETA: HEAKPAEEETH (31201289) ; Z8 U MO RN T R 5 %8 I 45 45 A WL 4 5 8 5050 3 & R L R 6 B8 IOT R 9L 48 By
] G PO A O 4 3 H (2017AW01)

EE B JRIR (1976—) , &, AR, T2 10 Wl - 0F7e 4 00, 28 & IR ST I TR
E-mail : guang1226@hotmail.com

BIAZA : ek, TESY e &% KGRI 15 1T &5 B X% i 8 8 3% Bl MZK IR 8 2828 /O A RS Bi[T]. & il 5 AR HR 2241
2017,36(08) :814-818.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.36 No.8 2017



B, E: KELF TS UNAF LB AWMEZTE Bl R RTARGRER

the formation of AFB1-DNA adduct in HepG2 cells and B[a]P-DNA adduct in BEAS-2B cells, with
the exception that at the low concentration of 5 g/ml soyasaponins I and II showed no significant

inhibition for the binding of B[a]P to DNA. Generally, soyasapogenol B more effectively suppressed

AFB1 and B[a]P-induced frameshift and base substitution mutations and showed stronger inhibitory

activities in the formation of adducts than soyasaponins I and II. These results indicate that three

bioactives not only inhibit gene mutations but also protect against mutagen-induced DNA damage.
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Fig. 1 Protective effects of soyasaponin I (SSI),II (SSII) and soyasapogenol B (SB) against the formation of aflatoxin B1

(AFB1)-DNA (a) and benzo[a]pyrene (B[a]P)-DNA (b) adducts. Significance (P<0.01) was determined by Duncan’s

multiple range test

|3 i

PE R B B o, R AT 15 1T &
HOT B B oimk T X 2 it 82 8 R B1 755 (1 Bk 5 46
ZRAE LA M HepG2 P 8Tl % 8 5% B1-DNA JE WY )

il , Bt & 5 R Bl iE R RAL
KIS T R S 5 B 3 4 52 48 DL K BEAS-2B
HIRIFEE-DNA BRI, B, 3 B JR T P o) fiE
A 5B 1k 3 PR 28 8 I 38 3 I k] DNA & 90w i
HELZ I 75 10 ) B

SE Wk

[1]HUJ,LEE S,HENDRICH S, et al. Quantification of the group B soyasaponins by high-performance liquid chromatography|[J].
Journal of Agricultural and Food Chemistry,2002,50(9):2587-2594.

[2 ]BERHOW M A,KONG S,VERMILLION K E, et al. Complete quantification of group A and group B soyasaponins in soybeans
[J]. Journal of Agricultural and Food Chemistry,2006,54(6):2035-2044.

[3 ] ZHANG W,POPOVICH D G. Chemical and biological characterization of oleanane triterpenoids from soy [J]. Molecules,
2009, 14(8):2959-2975.

[4 ] KANG J,BADGER T M,RONIS M J J,et al. Non-isoflavone phytochemicals in soy and their health effects [J]. Journal of
Agricultural and Food Chemistry,2010,58(14):8119-8133.

[5]HUJ,REDDY M B,HENDRICH S, et al. Soyasaponin I and sapongenol B have limited absorption by Caco-2 intestinal cells and
limited bioavailability in women[J]. Journal of Nutrition,2004,134(8):1867-1873.

[6 ] CHANG S,HAN M,HAN S, et al. Metabolism of soyasaponin I by human intestinal microflora and its estrogenic and cytotoxic
effects[J]. Biomolecules & Therapeutics,2009,17(4):430-437.

[ 71 SANG Shangyuan, GUANG Cuie, JIANG Bo. In vitro metabolism of soyasaponin II by human intestinal microflora [J]. Journal

LRSSt £ 510 2017 £E 36 5% 8



GUANG Cuie, et al: Protective Activities of Soyasaponin I,ll and
RESEARCH ARTICLE Soyasapogenol B Against Aflatoxin B1 and
Benzo[a] Pyrene-Induced Mutagenicity

of Food Science and Biotechnology,2015,34(5).:470-474.(in Chinese)

[ 8 ] GUANG C E,CHEN J,SANG S Y, et al. Biological functionality of soyasaponins and soyasapogenols[J]. Journal of Agricul-
tural and Food Chemistry,2014,62(33):8247-8255.

[9]1JUN H,KIM S,SUNG M. Protective effect of soybean saponins and major antioxidants against aflatoxin B1-induced mutageni-
city and DNA-adduct formation[J]. Journal of Medical Food,2002,5(4).235-240.

[10] BERHOW M A,WAGER E D,VAUGHN S F,et al. Characterization and antimutagenic activity of soybean saponins [J].
Mutation Research,2000,448(1):11-12.

[11] MARON D M,AMES B N. Revised methods for the Salmonella mutagenicity test [J]. Mutation Research,1983,113(3-4):
173-215.

[12] SHARMA S,STUTZMAN J D,KELLOFF G J,et al. Screening of potential chemopreventive agents using biochemical markers
of carcinogenesis[J]. Cancer Research, 1994 ,54(22).5848-5855.

SWERPX): FEMENFESMSENS 2017 FFZRES

B IR SR R B R AL RO T AR AR EOR S A TR

Hih H B9 .2017-10-31

45 A .2017-11-03

FRAEST AL st ARIRIX

I A v R AR W A S BRI ) 2

BRER N i & AF

Ik R HL 1 . 010-66237217

E-MAIL: gaojie@ninh.chinacdc.cn

2= il http://csm.im.ac.cn/templates/team/introduction.aspx?nodeid=9&page=ContentPage&contentid=4847

SUH SN A B E HUM T 2016 4500 A7 {5l v = 2030 #3492, 5 8 K (e TAE 45 & B T BUR TAE 2
FEA AR o e [ A 25 O R 04 b o 1) P AR A 0 2 T T 14 TR 0 ot s T 0 95 4 v ) o BE AL R , R e AR AR A
AEAE 42 25 JU il (4 22 55 0 {30 BB 7 A5 5w i AR5 7= ) T (o A A R A, BN TR G 0 o5 1 R A RN 1, 5 3R R R Y
H AR VIR 3R A A5 R0 45 28 B B R R e, R RS AR R W AR R Pk FURSE R 5 A R S R B
T Bl PR AR A O 5 LA S A A B R R, HE S A A R SR B S R W I . T S AR [ N AP EE B e 5
AR A B BT R e HE R LS 5L B SR S LA, P E U e S EGE 2o T 2017 4F 10 H 31-11 A 3 H (31
FURIE , 1-2 H 20,3 H B 2 ) 7Edb 5028 90 DL B Bk~ 45 (d FE Dy 20 Y PR G 3 25 2 AR AR 25, AR YR 2 OB il P s 43k A
SR A2 S R R I i 45 KW, I 3 I 20 21 2 AR DG 2R 7 Al

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.36 No.8 2017



