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Study on Bacteriostasis of Purple Potato Anthocyanin and
Its Fresh-keeping Effect on Strawberry

ZHANG Haixia', BAO Liang’

(1.Hohhot Vocational College, Hohhot 010051, China;
2.National Medicine Innovation Center of Inner Mongolia Medical University, Key Laboratory of
Chinese and Mongolian Medicine of Inner Mongolia, Hohhot 010010, China)

Abstract: In order to study the bacteriostasis of purple potato anthocyanin and its effect on strawberry fresh-keeping, the
bacteriostasis of purple potato anthocyanin to Escherichia coli, Staphylococcus aureus, Penicillium and yeast, the lowest
bacteriostasis concentration and the bacteriostasis of purple potato anthocyanin to potassium sorbate, ethylparaben were
analyzed; the effects of purple potato anthocyanin on the weight loss rate, spoilage rate, soluble solid content and total
number of colony of strawberry stored at room temperature were determined. The results showed that the antibacterial
ability of purple potato anthocyanin was Staphylococcus aureus>E.coli>Penicillium>yeast; the minimum inhibitory
concentrations for the four bacterias were 5.625, 11.25, 22.5 and 45 mg/mL, respectively. The weight loss and spoilage rate
of strawberries in the 25 mg/mL purple potato anthocyanin+0.5 pg/mL ethylparaben treatment group were significantly
lower than those of the control CK(P<0.05), and the soluble solid content was significantly higher than that of the control
CK(P<0.05), the total number of colonies was extremely significantly lower than the control CK(P<0.0001). The fresh-
keeping ability was ethylparaben+anthocyanins>ethylparaben>anthocyanins>control. In summary, the purple potato

anthocyanin had certain antibacterial and fresh-keeping effects, but the effect was worse than that of ethylparaben, and the
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combination with it had the best effect.

Key words: purple potato; anthocyanin; antibacterial; strawberry; fresh-keeping
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Table 1

Antibacterial effect of purple potato anthocyanins at different concentrations on the tested bacteria

SODREIRTRIRE PR X E A2 (mm)
(mg/mL) PN 7LIiN) SE AR HEW TRERE TR
0 / / / /
15 6.67+0.20 9.47+0.21 / /
25 8.67+0.28 11.30+0.10 7.214£0.23 /
35 10.33+0.06 12.70+0.20 7.76£0.15 /
45 12.03+0.15 14.20+0.10 8.20+0.15 6.27+0.12
55 12.63+0.15 15.73+£0.06 8.86+0.20 6.50+0.17
T bR T X B $R2~3R31H]
2 ROGRELT FOLE I SR E R (MIC)
Table 2 MIC of purple potato anthocyanin solution on the tested bacteria
SODREITRIRE PR X A2 (mm)
(mg/mL) KIFFIE S ORI GE L TR TR
1.40625 / / / /
2.8125 / / / /
5.625 / 6.43+0.06 / /
11.25 6.97+£0.23 10.23+£0.15 / /
22.5 8.70+0.10 11.40+0.15 7.03£0.10 /
45 12.03+0.15 14.20+0.10 8.20+0.15 6.2740.12
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Table 3 Comparison of antibacterial effects of purple potato anthocyanin, ethylparaben and
potassium sorbate alone and in combination

ML X H 4% (mm)

TR

KA S EHEERE TR JELETE
BODBRELTHR 8.53+0.15 11.37+0.15 7.21£0.23 /
SO R IR R LR 15.23+0.12 21.330.31 40.87+0.10 26.030.15
SO DB R ILARE 21.27+0.15 27.43+0.42 34.65+£0.15 20.530.38
IR £ Tk 11.73+0.06 15.430.21 30.12+0.15 25.93+0.25
e 17.23+0.64 19.03+0.87 25.97+0.16 20.67+0.15
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Fig.1 Influence of different treatments on
strawberry decay rate
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Fig.2 Influence of different treatments on the rate of weight
loss in strawberry storage
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Fig.3 Influence of different treatments on the soluble solid
content of strawberry



84285 % 24

SRIFRT | 4 O DR IET RN X R R AT 5 - 297 -

TRORH . HAET FALFEM RLAE Brix & X R CK,
(BT XS R R B, LA AL & R A — 2
BE T AR B BRI SR R S AR, (R
AU PSR A B .
2.2.4 O BT AR IEBREE AN
&l 4 JIr o, i 26 I Tsm s [a] 1 B, 45 20 AT PR 7 B0
R T A, P 1 d AET R X EIR R
TR A AL FE ) BAS IR R A (IR (3.91 1g CFU/g),
bR KA TR A TR (4.41 1g CFU/g) KT X 1R
CK(4.54 1g CFU/g) fH2E 5 R B3 (P>0.05) . 2F 2.
3 F1 5 d i, SHRELE R £ PR A PR R B YA 0
I TFXF R CK(P<0.001), 6T R+XTEIEIE R .18
TRA AP R PR VR RO . I B CK(P<0.0001),
Vi AE T 22 BEAA 5 o X2 328 FR I 2L 1R A I BRI
Ho BACKRE, 56D BT RXT R RTE AR
i, {HACR 25 F X ¥R IS R e AN S (o T8 AT
AR FLIE R 215 -

107 mm ck fiill

©
1
1
[ev)
*
]
*

N
*
*
*
*
15 %
* | %
- *
*
%
%

H7% M3 (1g CFU/g)
N
L

N}
1

[=]
1

MfTE] (d)

P 4 ANTR] A BT e g B 7 R R )
Fig.4 Influence of different treatments on the total number of
strawberry colonies
TE: ¥*P<0.001 FR 285 3 #++#P<0.0001 KR 2257 0% .

3 #ig

A 485 R B 58 0 T R AR T X R
PR SO EREE . SRR A KA MEIE- . X
FIGAT PR R N < B (o 2 BR R IV E ST, A5 T
Wz RATET T SRR A S X R e A —E
PIPNTRIAE R o 580 S AT FEX DU AP A PR 11 fe
G B e BE (MIC) 4K ¥R i 11.25, 5.625, 22.5 Fll
45 mg/mL. 25 mg/mL WO SBREATH R 5X%
FEORHIR TR . LI BLFREN &5 Al FH A B TG a4 Bl
RO, DR T S BB AETT R T 284 . TG
B AR T &, S0 EE 7 P R,
T REARAR A 2555 s R =, N B A2 sa P,

B AT R R LA — o PR BRI .
FH 25 mg/mL A9 8 AL T F+0.5 pg/mL X ¥#%
FEIE H R 2 TR B IR AL BRAH B A5 i 2R 15 | T TBeR
R T IR CK(P<0.05), Al FETEY) & 3
= X B CK(P<0.05), B 74 B850 b 251K 1 X g
CK(P<0.0001) . FREFRE SRR X FRILA TR 2,
FE+AETT ZR>XT PRI R LR~ T o Ui 58

LA SRAE—E LR FREIN R S Ag /K o HO R,
Vol G BARE VIR, SIE AR 8], A 3 R AR A A
JH,ABHZCRA S, 53 RS RIS RSO R
o WUEE A R P OCER IR 2 AR LE T
e A OREERIT R, 167 R VR OREER], IR | eadf
TTNAS, BB AT A B IR R A M B R T
RO R IE
S 3k

(1] BJter, xl 2, SANE G v 5 & AL ROk 46 30 F B
TR P A FGHRL I &M F PR, 2017, 33(2): 38-42.
[ZHOU D H, LIU Y L, ZHENSUN T F. Research on optimizing
microwave-assisted extraction of anthocyanins from eggplant peel
by response surface methodology [J]. Journal of Dezhou University,
2017,33(2): 38-42. ]

[2] 404, vt % B 354 64 40 BAC B F I g 4 3 34
RAAR [D]. 7 MN: &3 T X5,2015. [ ZHONG W. Antioxidant
and anti-tumor cell proliferation effects of polyphenol compounds
from sweet potato leaves[D]. Guangzhou: South China University of
Technology, 2015. ]

[3] CORRALES M, TOEPFI S, BUTZ P, et al. Extraction of
anthocyanins from grape by-products assisted by ultrasonicshigh
hydrostatic pressure or pulsed electric fileds: A comparison[J].
Innovative Food Science & Emerging Technologies, 2008, 9: 85-91.
(4] RiE, R AL ELATZFRLEZ LG HR
[J]. R = suAm £,2020(10): 52-53. [ ZHANG H X, ZHANG Y. A
comparative study on the content of anthocyanins in two purple
potatoes [J]. Agricultural Products Processing, 2020(10): 52—53. ]
[5] KPR, #HTHH RER, 0, F v m @i g e
LAFIHEARE BRI T L], T R R 5 4R, 2017, 33(6):
1379-1385. [WU Z Y, R Z W G L-SAIMAITI, CHE M N, et al.
Optimization of ultrasonic extraction process of purple potato
anthocyanins by response surface methodology[J]. Journal of
Jiangsu Agricultural Sciences, 2017, 33(6): 1379-1385. ]

(6] #HM, FH4, Harih.  BEA BHFHA S S A
A U] & & T A3, 2019, 40(17):251-256. [HAN L M,
TONG D, YANG X J. Analysis on the quality characteristics of
‘Black Beauty ’ potato granule whole powder[J]. Science and
Technology of Food Industry, 2019, 40(17): 251-256. |

(7] B, ok, 23445, 5. RHEE TR F LW AR
). & &AF %5 A%, 2017,38(3):28-31,45. [ DAIMM, MA H
Q, WANG T T, et al. Study on the antibacterial activity of
anthocyanins in Zijuan tealJ]. Food Research and Development,
2017,38(3):28-31,45. ]

[8] FidE, TH, w3, F REHEREFZWAMARGFHR
). &s#rR 5 JF &, 2014,25(12): 12-14,23. [ CHEN C, DING
L, HUANG Q, et al. Study on antibacterial effect of proanthoc-
yandins from purple sweet potato[J]. Food Research and
Development, 2014, 25(12): 12—14,23. ]

(9] 7hm, 24 3 IGRK, 5. RRI A Xoaf Aot 32 2 0 il AR 6%
w937 [JJOL]. #- & 5 m . 1-12[2021-04-04]. [ SUNN, WANG
H, HU W B, et al. Effects of different treatments on storage and
preservation of five-leaf strawberry[J/OL]. Storage and Process:
1-12[2021-04-04]. ]


https://doi.org/10.3969/j.issn.1004-9444.2017.02.010
https://doi.org/10.3969/j.issn.1004-9444.2017.02.010
https://doi.org/10.3969/j.issn.1000-4440.2017.06.026
https://doi.org/10.3969/j.issn.1000-4440.2017.06.026
https://doi.org/10.3969/j.issn.1000-4440.2017.06.026
https://doi.org/10.3969/j.issn.1005-6521.2017.03.007
https://doi.org/10.3969/j.issn.1005-6521.2017.03.007
https://doi.org/10.3969/j.issn.1005-6521.2014.12.004
https://doi.org/10.3969/j.issn.1005-6521.2014.12.004
https://doi.org/10.3969/j.issn.1005-6521.2014.12.004
https://doi.org/10.3969/j.issn.1004-9444.2017.02.010
https://doi.org/10.3969/j.issn.1004-9444.2017.02.010
https://doi.org/10.3969/j.issn.1000-4440.2017.06.026
https://doi.org/10.3969/j.issn.1000-4440.2017.06.026
https://doi.org/10.3969/j.issn.1000-4440.2017.06.026
https://doi.org/10.3969/j.issn.1005-6521.2017.03.007
https://doi.org/10.3969/j.issn.1005-6521.2017.03.007
https://doi.org/10.3969/j.issn.1005-6521.2014.12.004
https://doi.org/10.3969/j.issn.1005-6521.2014.12.004
https://doi.org/10.3969/j.issn.1005-6521.2014.12.004

- 298 - £ Tl B4

2021 4F 12 A

[10] REzk, ABeh, ik, F 7 2ZAHBRLE CERBEFE
BARSFAR Y0 [J]. R % b5 L8 Tk, 2020, 46(11): 258-263.
[ZHAO Y Z, HAO X X, MENG J, et al. Effect of antimicrobial
packaging cartons coated with thyme essential oil on quality and
shelf life of strawberries[J]. Food and Fermentation Industries,
2020, 46(11): 258-263. ]
[11] ZF, BT 56T A AF F R B B AR S 2R (1.
P R A5, 2018,38(11): 54—-62. [ LIL, YAN X Y. Extraction
of anthocyanin from eggplant skin and its antiseptic and fresh-
keeping effects[J]. Tropical Agricultural Science,2018,38(11):
54—62. ]
[12] FRE, IRKF. ZARFRE ZMRIEFFHRANE
P 0], FMIFIE R FFIR (A RFFK) ,2019,40(1): 95—
99. [YU C C, SUN T T. Antioxidant activity analysis of
anthocyanins from black wolfberry in three different regions[J].
Journal of Jilin Normal University(Science Edition), 2019, 40(1):
95-99. ]
[13] F7 2, FE R, KA LR E b H IR LD R
EAT R [T]. AR A 52011, 39(26): 15932-15933. [ WEI
F L, LIANG Y Z, HUANG Q C. Study on the antibacterial activity
of flavonoids from the fruits of Lysimachia christinae[J]. Journal of
Anhui Agricultural Sciences, 2011, 39(26): 15932—15933. ]
[14] Zrot4, TEE, e, F KR DAE b4 E FaFE
oy Fp a8 L.+ B F 4k, 2019, 19(7): 72-78. [ WANG Y
Q, DING H P, XU X, et al. Inhibitory effects of natural plant
essential oils on Bacillus subtilis[J]. Journal of Chinese Institute of
Food Science and Technology, 2019, 19(7): 72-78. ]
[15] R M5, WRik, . va B @R RAL S k47 B AR IR T
0 R A5, 2019, 47(24):209-213. [ WU Q, WU L,
CHEN Q, et al. Optimization of extraction process of antimicrobial
components from Allium macrostem by response surface methodo-
logy [J]. Jiangsu Agricultural Sciences, 2019, 47(24): 209-213. ]
[16] &b, 30K &, Z b AR R AL F 40 1 4 AL R 4y
A ] F B A 2 &, 2014, 34(2): 55-57,60. [BALJ,
YUAN Q S, LI W L. Study on bacteriostatic activity and stability of
pine bark oligomeric proanthocyanidins[J]. Chinese Journal of
Biochemical and Pharmaceuticals, 2014, 34(2): 55-57,60. |
[17] FEE. LT A o 4 ) 76 RS J2 FEARSE o 49 2 )
[D]. ¥ &k L AH K5, 2019. [ GU T H. Antibacterial
activity of Litsea cubeba essential oil and its application in
strawberry preservation[D]. Changsha: Central South University of
Forestry and Technology, 2019. ]
[18] FPHARAFEARRZEAFTUNAFTLEN S, BELRE
sl EEEA. RREAERARE GB4789.2-2016 &M 4

FAth BE LN Z [S]. A F: ¢ BAFA H AL, 2017, [ Natio-
nal Health and Family Planning Commission of the People ’s
Republic of China, State Food and Drug Administration. National
food safety standard. GB 4789.2-2016 Food microbiological
inspection, determination of total colony[S]. Beijing: China
Standards Press, 2017. |
[19] FRR. 25 R M &4 X YR B HATR [D]. £R: Bd
X % ,2018. [ CHEN H. Study on anti-inflammatory and analgesic
activities of total flavones from mulberry[D]. Chongqing: Southest
University, 2018. ]
[20] Zsb, EJ0F, RREE, 5. 4R35 rTandR 4 3 AL 69 b7 B %
s£20R [J]. R o 5 ALK, 2017,33(12): 125-128,185. [ LIL, YAN
X Y, CHEN T B, et al. Effect of crude extract of Ginkgo biloba
leaves on preservation of lychee[J]. Food and Machinery, 2017,
33(12): 125-128,185. ]
[21] B B, &4, ZAH, F. 2RI KRB LR
B R G & 32 Fo e R R0 Wk (1] AR F 3R, 2017, 31(9):
1767-1774. [CHEN Y, YU T, WANG Y X, et al. Effects of
chitosan-nano-zinc oxide composite coating on postharvest physio-
logy and storage quality of sweet cherries[J]. Journal of Nuclear
Agricultural Sciences, 2017, 31(9): 1767-1774. ]
[22] ROMANAZZI G, FELIZIANI E, LANDI L. Preharvest
treatments with chitosan and other alternatives to conventional fungi-
cides to control postharvest decay of strawberry[J]. Carbohydrate
Polymers, 2015, 132: 111-117.
[23] w4, ad@mzz, ARG, 5. c R4/ K TIO, LAEH R E
RS Fow [T]. 5% T LA, 2019,40(11): 297-301.
[ YANG H, JIANG Y R, XING Y G, et al. The effect of chitosan/
nano-TiO, composite coating on the preservation of mango[J].
Science and Technology of Food Industry,2019,40(11):297-
301. ]
[24 ] SERAPIAN T, PRAKASH A. Comparative evaluation of the
effect of methyl bromide fumigation and phytosanitary irradiation on
the quality of fresh strawberries[J]. Scientia Horticulturae, 2016,
201: 109-117.
[25] ESPOSITO T, SILVA N, ALMEIDA A, et al. Valorisation of
chestnut spiny burs and roasted hazelnut skins extracts as bioactive
additives for packaging films[J]. Industrial Crops & Products,
2020, 151: 112491.
[26 ] NGUYEN NM P, THIEN T L, JOHN V C, et al. Evaluation
of antimicrobial activity of rambutan(Nephelium lappaceum L. ) peel
extracts [J]. International Journal of Food Microbiology, 2020, 321:
108539.


https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.1016/j.carbpol.2015.05.078
https://doi.org/10.1016/j.carbpol.2015.05.078
https://doi.org/10.1016/j.scienta.2015.12.058
https://doi.org/10.1016/j.ijfoodmicro.2020.108539
https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.1016/j.carbpol.2015.05.078
https://doi.org/10.1016/j.carbpol.2015.05.078
https://doi.org/10.1016/j.scienta.2015.12.058
https://doi.org/10.1016/j.ijfoodmicro.2020.108539
https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.3969/j.issn.0517-6611.2011.26.038
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.1016/j.carbpol.2015.05.078
https://doi.org/10.1016/j.carbpol.2015.05.078
https://doi.org/10.1016/j.scienta.2015.12.058
https://doi.org/10.1016/j.ijfoodmicro.2020.108539
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.11869/j.issn.100-8551.2017.09.1767
https://doi.org/10.1016/j.carbpol.2015.05.078
https://doi.org/10.1016/j.carbpol.2015.05.078
https://doi.org/10.1016/j.scienta.2015.12.058
https://doi.org/10.1016/j.ijfoodmicro.2020.108539

