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Biological Activity of Anthocyanins and Total Flavonoids in Pigment

Extraction Residue from Ipomoea batatas L.

WU Zhi-shuang, WANG Rui-xin, ZHOU Jian-yu, WANG Qi, WU Shao-xiong, PAN Hong-mei, FENG Yue-mei,
WANG Song-mei, ZHANG Xue-hui, XU Fang, YIN Jian-zhong

(Research Institute of Nutrition and Food Science, Kunming Medical University, Kunming 650500, China)

Abstract: Anthocyanins and total flavonoids present in pigment extraction residue obtained from Ipomoea batatas L. were evaluated for
their biological activity. Inhibitory effects on Escherichia coli and Staphylococcus aureus were studied by filter paper diffusion, antioxidant
activities were evaluated by 2,2-diphenyl-1-picrylhydrazy| (DPPH) radical-scavenging ratio, and growth inhibition of human breast cancer cell
line was determined by MTT assay. The results showed that proliferation of E. coli, S. aureus, and human breast cancer cell line, MDA-MB-231
was significantly inhibited, while significant DPPH radical-scavenging activity was also observed. The minimal inhibitory concentration (MIC)
of anthocyanins and total flavonoids for E. ooli and S. aureus was 400 and 4.0 mg/mL, respectively. Additionally, the values of half-maximal
inhibitory concentration (ICs) and standard control (\c) for DPPH radicals were 42.32 and 44.65 pg/mL for anthocy anins, and 0.023 and 0.011
pg/mL for flavonoids, respectively. The IC5, for MDA-MB-231 within 24, 48, and 72 h were 202.12, 58.01, and 0.232 pg/mL for anthocy anins,
and 0.42, 12.05 and 12.11 mg/mL for flavonoids, respectively. These results demonstrate potential for value-added utilization ofthe residue after
pigment extraction of Ipomoea batatas L.
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2 H 2 (Ipomoes batatas L) X FRE S, ZR 2K S
R, R AR, &R R
Weks BEA: 2014-10-10
HEEWH: ~AaREtRITE (20082C107M); =REAHTDESKERFHE
HE L BEBITRE (2014YNPHKTO7)
fEEEN: RER (1975-), &, #L, HRFE: ARLESERSE
B BER (1970, B, #i%, MITESIF, MhE: ZEEE
RYMBRAREF L

FH SRR B 7R GIEHE s R Es, R
BIEEA U B FILRELL A gt o MRS o 55
LR MBI HHE PR OGRS RR. A%
. VEpUREE, fERah. fetih. BRZGSET A
AR B HAT, Al SR AR
Hoz2 S KT IR K e i PR g R,
AEL Al THT 1 AR A R R B (3 i K IR R i Ak
H, K2 HEELRMROrL &, WA T 185

123



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.7

LHEOREPRENFNNME, R EAUT R
ﬁ@[‘llo

FLAT, B N RA AR AW & LU A4S T
URISZE AR, XIS T JRSRE S W PRpT S5 08 E
T RCSE TN R B RER, R 22 7T 9%
RIERBTE IR 5 R DR S T AN IR 7 X L0 1 5 2
FB. BEBENDERAEY, BI85, @R JFR—
SE PRAEAE FIR B iR BT 2 B8R I, AHSR T
FRW, BHERHROHE. WS ERE, SR
HEFR A B S R AP
AR RGN DIREREAS . PuE b EATILE Bt
SR 2 bR A T T AR AL S B TR
HiZE. HUMYRE . HUak. T O IIE B . 52
FiEPEER, 2ot FAREUR S H P A &
4P R ED, IR EATIE R A MR TR,
BT MM B S R A R R A
W FERK IR B R E et P ERR
aifbg, WHRAVERE A S AR, KR
HE O E M DIRE RIRNBIT 7T Hgi & A HIf i
FERH TR AR AR

1 MREEE

11 FH

BHER B EmE KETRKMEYITRARA
A JEftte KPR H B0 AR AR T R
T, KEHZ R H pH 3.0 kg KIS IR I %R
Ja, fTiE e 100 Hif G

12 BHRE M. 3R 2 R AL IRE 28 A

PG S0 AN K B AF B (Escherichia coli) Al
&M E A BRE (Staphylococcus aureus), A EH
BRREREF S R A B EO R 7L 39 R,
10 g & H%, 5gNaCl, 17 gEifs.

AR AL 40 MDA-MB-231, H B BERLA

Rt
13 AP

1.31 X7

PBS 22k : A (B ) 5 BRA 7 DPPH:
%[ Sigma A F]; PUIALEE: #8[E Applichem AF];
REIMTE: PUNUSEE A TREARAR: FER.
R WAERRIZR) s MTT (R Sigma
AFE]; ZHETEHR (DMSO): JbEifbT) s RPMI1640
B3R kE: Gibico Aw]; P bRdEah: 250 AR

124

AASE T /K ZEE. NaOH. NaNO,. AI(NOjg);-
KCI\ Jo/K ZEREMIE Mo bt .
132 ZEMEAEREL

722S Al WA e it GZX-9070MBE 7% &
JAT-J4E;  SPO60 R /KX AR IR 4 SW-CI-2FD i
% TAEG; GIsATW-4x H 3h 7 s K s GL-16G-
C R dA VRS O L s 18] BB R ; 96 FLESTRIR ;
Ebri; SZ-93 HBIMELIK K IEAS; CO, 4ifiuts 37
i

L4 Bk

141 HIEHF EF RELE T L ZE
PRI, shib

SR A fcist AU KA S H B R P A
AL A TR L. AR 2N : 5% F iR
DPREGH, HREUSHAE 4min, pHAE 1.5, BRELL 1:20,
TR ThER 708 W, $EEL 2 V. S EEERFEREL T Z0N:
AL 70% CREAFREGR], $EEUTA] 4 min, flk
IR 708 W, RIRLL 1:40, HEEL 2 K. fE O ALE T
W2 B2 AR AB-8 LI AR AR T 2 Tralifh,
PR Al S) IR P 3 28 IR AN, R T oy
T AR KRS R A T T A S R R T
Bro KHI pH 7 22 BP0 E (b e b b BT E (i
friee, MO S EAN 91.37%. KA NaNO,
-AI(NO3);-NaOH bt f833: 3 f 1 2 v -0 vy
M 3T B, AR TR R S 94.79 %.

142 KREHFEERELEF AL ZIRAT
™ E(Tl[14~15]
1.42.1  BEFEIRR BT AH] %

R e 14 B B e b 21 4 A B 1 R R T
Bt b, MAEME 2 &M, 737 CEHTF
}59% 18~24 ho B 2~5 INEE M, TINTCHE PBS 4%
MR, ECEL 0.5 2 IRHL bR HER BB, AT
1.5%10° CFU/mL.

1.42.2 W EVENE IR AP Bk

OB KR O R R 0 R R A
T &1E T —E K KA. X5,
A6 e R F3 B4 800, 400, 200, 100. 50
pg/mL FANFIEIKT, T B i iR
8.0, 4.0, 2.0. 10. 0.5 mg/mL HANFEKF. B H
% 6 mm FIETEPEAC AT 120 C4&AM4F R FHCKE 20
min, AH. SREHSFIEKTFIEET . B
WA SR K 3 NI 24 h, AR TS 4 T HET
o 43 BT 100 pL KIAATEE « S5 0 AR 1 2
W (L5x10° CFU/ML) InfE VAR, 5. Ra



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.7

TC W B eI A R A s T B B R L,
B ILEEEE BSR4 v, o 3 A AERL IR K1Y
Fedh, 1R AR, SRR R 2 I, fREK
T 37 CREFEANEEFE, 24 h JEBUHY, I R Pl LA
1.4.2.3  H/MIE IR (MIC AR AR IR (MBC)
e

43 585 100 pL KHAT T 4 9 60 782 BRI TRl

(15%10° CFUIML) I EIF 1.0 mL AN R 7Kk 32
S 0 R R T B R AL ER T P AR
B, URED, RIS E BAPEXTIE . BT 37 C TR 24 h
Je, U SN AR AR . DLIEA T AR K 1 B
TAARIR BEN B MITE IR (MIC); KKItE HE 6
BB T B VORI = T MIC(ELHE MIC)
(55 TR AREE 37 ‘C R E5 9% 24 h, WA KIS0
DTS TE B A2 K R 0 8 R 2 B B ) B M AR B R

(MBC).

143 KREHFELZRBELEFFAEEZRR
i'ﬂﬁ ;%3@‘[16'“17]

TETRSCEG Al b, SR R RReE, KRS

H 2 B R e Al T O IRBUR IR (Vo) B
fh 23 S E R A 800, 400, 200, 100. 50
ng/mL AR, KPR HE (R R SR R
ol i SRR AR (Ve ) B S H1 s ik
%5 8.0. 40. 2.0. 1.0. 0.5 mg/mL FEAFEKF.
RIS BRACP R KR S H E e R RS e B B
S ERA T IR Ve Wl 2 mL, 23 HlE 210
mol/L [¥) DPPH JL/K LB 2 mLIR &, #55),
B 30 min. PAFEXS RAPIIER] (2 mL XK S 2mL 6
IK CEERRAFD XTI, 78 517 nm A 2
18 A RS IR A /KRR B R s e
B BB R bt R Ve IR 2 mL, 5 2
mL M ZEAKIREYISIG, LAXZEACNGHR, 7E 517 nm
A SEWRIEAE A FEREX 25407 mol/L 1) DPPH <&
IK AW 2 mL 5 2 mL WS KRS 2105, DU
BT 2 mL MK 5 2 mL Tk B FR A
X R, AE BL7 nm ALIIE OME A & TR
R,

THBRE G =[1-(A - A )/ A]x100%

R 75 o R 2R B Ao 5 9 P X B8R e R
(y=ax+b), FRHRHE Lt 77 R R L i (10 2 4 o4 B
(1Cs0)5

144 HKEHF EF BB EF ol H AT
AFUMESE tmfi. MDA-MB-231 F7p4)4E H 64 2 36
[18~19]

KA VUF ISR ZEME SR (MTT) Eeykib AT aes .

KK IRE HZ OR B e USSR — e 2K #
IR R AR, Fifh (o FHES RO
JREWREE A 500, 250, 125. 62.5. 31.25 pg/mL fi
FURIK 5 K S el FH 577 VG 1] s o B VA P 50
25. 125, 6.25. 3.125 mg/mL HLANFIEK -

N FURREA M MDA-MB-231 8535 T4 10%f1A
2R 1f13%. 100 pg/mL HE A 100 pg/ml HEFRM
RPMI1640 5785, T 37 ‘C, 5% CO,, AHXHEE
N 98% B FEAR IR . HUGE B A K 3 4 it LA
0.25%]JE§-PBS 7 /7H /G, L RPMI1640 577k
FRe R 5.010" ImL S4B, $EF T 96 LR I;
FHL AEFL 100 pLo SEHGZH 7B I AE T B S B
B FIE AW 200 pL, W B INN SRR 8% 77
B BNEERE 6 AN TAT, 37 C, 5% CO, %M T
Bt 24h, 48h, 72h 5, /ANLFRTEILHRIETRR,
F PBS iy, RFLEHTIIA 200 pL #1877
B ) MTT 20 uL, 4k&:855% 4 h, PNOFEALNIEFRI,
#3405 150 uL DMSO, 100 r/min 464 F#E% 10 min,
BT 492 nm AL e & L EEEAE (A,
o B E IS

A e = - 222 < 10006)

S
MRHERHIH R G WAL, SR 21 T8 (y=ax+h),
FHRIEEAETT FER IR S A HRARE (1Cs)
145 %ito#r
SEIOHHE R A SPSS17.048 tHA AFEAT 40 M, LA
XEsFIR . IR NB AT T R T
P<0.05E. A Giit2¢& o

2 ZER5VHE
21 ABREHEFCZEERLECT L HW W

WH &M
211 KREHEFEEZRELECHFAE TN
FE A

v R A R H E ORI E R A
OHTIRES, K EOEREH BB DR
PEABWIER. mE 1 %1, KIREHEE
BB AT T A< 3 O ] BR R 2 W
AR, AR R R R ROR B G R X
(P>0.05) ERMAFHT FUtBARIE |5 HZ /L7 = AEH]
KIFFw a, 30 R B™ 5B 7y 1, AR o i 4
FEARAR R A AUEETRO whACR S BT AR E
SH A A ORI AT Y RT RE S I Y 5m 4R i J

125



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.7

B, AR AR, IR E IR 2
FEARBTARTE L iR, SRS, [FIRHIX L5 7T
IR R PE O PR S AL € =
5, XA RERE RO AL IR P IS U R MRS R T
ORIGETRPUFAL TS, KR AF SRR P T
K HEREREOF RIS, BRI O 52
W A R AN . ARSEE st 4 R iR,
PUJE AR T R S5 H O R PRI AL G FLA
o255 S5 B 22 Bl B IAR ' P ORI PO A R S

1 KREHERRRETE TN SEIRNAIEER
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1 KREHECZRRENEHNIEEER (m)
Table 1 Diameter of bacte riostatic zone for anthocyaninsin pigment extraction residue of Ipomoea batatasL.
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R N(ng/ml) 800 400 200 100 50
XIHATE 15.37+1.10 12.13+031 10.07+0.49 9.97+1.04 8.57+0.32
A& CH HRE 15.83+0.55 13.20+046 12.43+051 9.93+0.42 8.87+0.21

R 2 KREHERRRELAIEEER (m)

Table 2 Diameter of bacteriostatic zone for total flavonoids in pigment extraction residue of Ipomoea batatas L.

K I(mg/mL) 8.0 4.0 2.0 1.0 0.5
XIHFE 11.8340.42 10.17+0.15 12.27+0.76 10.97+0.25 9.50£0.30
HEH EHRE 11.5340.25 10.3+0.10 14.33+021 9.90+0.46 9.30+0.53

& 3 KREHE AR BELEEMN AN S/MIERE (MC)
Table 3 MIC of anthocyanins in pigmentextraction residue of Ipomoea batatas L.
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Fig.2 DPPH free radical-scavenging activity of anthocyaninsin
pigmentextraction residue of lpomoea batatas
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Fig.3 DPPH free radical-scavenging activity of total flavonoidsin
pigmentextraction residue of |pomoea batatas L.
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Fig4 Inhibitory effect of anthocyaninsin pigment extraction
residue of Ipomoea batatas L on human breast cancer cell line
MDA-MB-231
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Fig5 Inhibitory effect of total flavonaoidsin pigment extraction
residue of Ipomoea batatas L on human breast cancer cell line
MDA-MB-231
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