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Study on the antimicrobial effect of 11 kinds of edible and medicinal plant
extracts on common spoilage microorganisms in fruits and vegetables

GUO Jun-hua® ,ZHANG Zeng-shuai,MA Xin,CHEN Shao-ning

Public Health College ,Yuncheng Polytechnic College ,Yuncheng 044000 ,China

Abstract:In this paper,11 kinds of edible and medicinal plant extracts such as pepper, galangal , laiwuzi and tianma were
used as materials to study,they were studied for the antimicrobial effect on common spoilage microorganisms in fruits and veg-
etables like Penicillium expansum , Alternaria alternata , Botrytis cinerea , Staphylococcus aureus , Escherichia coli. The results
showed that pepper had the strongest inhibitory effect on P. expansum ,A. alternata,B. cinerea, galangal and laiwuzi had cer-
tain inhibitory effects on P. expansum and A. alternata. The minimum inhibitory concentrations of pepper to three molds were
25,25 and 50 mg/mL,and the minimum bactericidal concentrations were 50,100 and 100 mg/mL, respectively. Pepper had a
significant inhibitory effect on spore germination of three molds,and the inhibition rate increases with the increase of extract
concentration. The treatment of cherry tomato with pepper extract could significantly reduce the incidence of fruit and prolong
the shelf life of the fruit. 11 kinds of edible and medicinal plant extracts had poor antibacterial effect on E. coli. Galangal and
gastrodia had outstanding antibacterial effects against S. aureus , could significantly inhibit the growth of S. aureus. The MICs of
the two against S. aureus were 7.5 and 30 mg/ml,and the MBCs were 15 and 60 mg/ml,respectively.

Key words:edible and medicinal plant;fruits and vegetables ; spoilage microorganisms ;antimicrobial effect

TG RAN J5 5 52 B A W AR G B I, 3 i BB S R, SRt 2 Ay A R KBRS
KGR TR . BATFEMAMC AP BRI & B R SRR S e s 5 #00
AT e FNEER RE R 2 BURE R AE) Sk R KEGHMEY RIS 24 Y e
B AL B R AR B — e fa 3k, HAR RERY, IR R 2R Wy mel 3% & 2 R R A AL

A B A B RIS AR o B SEIE A, AR 26

W F 491:2019-07-29 B H1:2019-1120 T4 O SR B B R4 0 B R AR EEE . Li
T T
V74 1o 2 B R QBT B H (2019L1014) B ROR G5 R T SR SRR (0

* W{E1E#H Tel :86-018803599961 ; E-mail ; guojunhua0911@ 126. com @%*ﬂ%@ﬁﬁ%iQHﬁﬂVEﬁﬁ . Zhang %[4] Wz




2026 FR PS5 TT & Vol. 31

THER R m R Z2AE T B TR e AR AR S
W ULSUE EE A B RCR , & BUH B SRR R
A8 FH X 48 T 96 TR AT R AR fe 5 . She 255 X 60
P25 WII R 25 HE4T T B0 8 1 IS, 45 3k
AT 7 AEHR . B 22 R B SR A LA T, HLs
ML EAR PR ERE . AL SERT
FERE MR BT AR L A
B2 JEHUIE 11 Fiedr 24 [ I8 9 o kR, A A
75 15 4 X6 SR UL T D R ) PR RN B AR, O
LUPBETG Aii A 51% H BEBOREAT T S il . AHE

FEBE T 2 FEAL Y B R RN, 90T S R
SRILBE 7 TR A 58 R A B R
1 #MRl5RHZ®
1.1 #E5iF
1.1.1  ##

KRR SRR RS AR A e LR
BE I A R R 22 T LY I R R A
B A5 (e AU T iz WS R i v . PRk i T
KR, RN —, ToRE R 11 R im0 i
BHE RIAIILER 1,

®1 HIKRARIFEEY

Table 1 Edible and medicinal plants for test

B4 isnviE7
Family Test plant

S G AL

Extracted part

+F AR} Brassicaceae
15458l Campanulaceae
228} Orchidaceae
A} Leguminosae sp.

F Bl Zingiberaceae

SEHRT Raphanus sativus
1545 Platycodon grandiflorus
KK Gastrodia elata

B Pueraria lobata

= K2 Alpinia officinarum

AT Seed

#3245 Rhizoma
#Z£ Rhizoma
25 Rhizoma

R 2% Rhizoma

Pl Rosaceae B 45T Fructus Rubi S Fruit
25%%} Rutaceae AR Zanthoxyium bungeanum LR Peel
2 A B} Caprifoliaceae 44 Lonicera japonica 1E Flower bud
1IZ# Al Cornaceae IIZE 9T Cornus officinalis HLSL Fruit
4IFF Umbelliferae H3E Angelica dahurica #32% Rhizoma

R} Nelumbonaceae

T Lotus Leaf

I Leaf

1.1.2 BHXE A

Y e 7% (Penicillium expansum) 5EAE I (Alter-
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F2 RREN=MBEOMEMR (x+5,n=3)
Table 2 Antimicrobial effects of extracts on three molds (; +s,n=3)
YR P. expansum JK#i%57( B. cinerea BEKE A A. alternata
f B % H i % B i %
Plant name Hyphal Inhibitory Hyphal Inhibitory Hyphal Inhibitory
diameter ( mm) rate( % ) diameter( mm) rate ( % ) diameter( mm ) rate ( % )
AT Raphanus sativus 23.37 £0.40%  78.20 +0.24°  80.33+1.53°  6.89+1.67"  29.17+1.04*  58.86 +1.55°
§& 45 Platycodon grandiflorus 51.20 £1.06°  43.26 +1.325  61.40+0.96"  30.61 +1.07°  36.67 £1.53"  45.57 +0.84°
Kk Gastrodia elata 82.57 +0.45" 3.88+ 1.46" 59.83+1.76'¢ 32.56+2.41"  40.17£1.26°  39.34+0.47"
M Pueraria lobata 43.87 +0.81%  52.47+0.64"  64.67 £1.53° 26.51 +2.12%  47.67+2.08°  26.05+0.69"
18 B3 Alpinia officinarum 10.33 +0.58"  94.56 +0.77"  58.83 £0.76%8 33.82+1.15"  25.17+1.26"  66.00 +0.71"
45T Fructus Rubi 37.33+0.76"  60.67 +0.65%  82.83+1.04"  3.76+1.25%  43.67 £1.53¢  32.99 +5.20¢
TEML Zanthoxyium bungeanum 6.77 £0.21'  99.04 +£0.27°  12.33 £0.76"  92.07 +0. 96" 8.67+0.58'  95.23 +1.20°
LA4RAE Lonicera japonica 51.90 £0.79¢ 42,38 +1.08%  84.67 +1.15*  1.46+1.30%" 53.67 £1.15"  15.27 +4.40'
1IZEBE Cornus officinalis 36.53 £0.50"  61.67 +0.38¢  85.33+0.58°  0.63+0.63"  40.67+2.52°  38.51 =1.94f
1 Angelica dahurica 37.10 £0.85"  60.96 +1.27¢  76.17 £1.04% 12.11 +1.42°  39.33 £2.08%  40.85 +1.66"
Hit Lotus Leaf 41.50 £0.50°  55.43 +£1.22°  84.83+0.29°  1.25+0.62"  32.00+1.73¢  53.78 +3.81"
25 [ Blank 85.67 +1.15° - 85.83 +0.29° - 62.33 £2.52° -

T FAFIAR PR R 25 B3 (P < 0.05), T,

Note ; Different letters in the same column indicate significant differences ( P
22 REBENBESMEBERERRNRERE
HIE

3% 3 AL RN, AE BB 97 77 % MK A 4 9 Y
MIC ¥J % 25. 00 mg/mL, MBC 43 5] & 50. 00 I
100. 00 mg/mL. FERUHEERS 1Y) MIC I MBC 735
29'50.00 A1 100. 00 mg/mL i K 2% 4" i 5 & Al

< 0.05) ,the same below.

HEREAAY MIC 35 100. 00 mg/mL, SERE F X4 @
A MIC F1 MBC 43> %14 50. 00 F1 100. 00 mg/
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Table 3 The MICs and MBCs of extracts on three molds

Y REHE P. expansum KA % B. cinerea HEAG U A. alternata
LY B2
Plant name MIC MBC MIC MBC MIC MBC
(mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL)
FEML Zanthoxyium bungeanum 25.00 50.00 25.00 100. 00 50.00 100. 00
& B22 Alpinia officinarum 100. 00 - - - 100. 00 -
SEREF Raphanus sativus 50.00 100. 00 - - 100. 00 -

T =" RN TR ARET

Note:“ ="
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HY DA 1306 AT 0, AR RSOV =R T A BT
il PRI TR A TS B AEABORT = ol il 8 i A 4
MHIFER . B2 4 T, AN TR BE A AR AR — s
BRI T W A — eIV E o SRR O e
/NI B P, 6 = o 2 TR 4t 1 1 A 1K #1) 100% 1
il o W BERRAR , AERBUNS = T 8 1 98 1 i Wiy 4 il 2
RT3 i

means no minimum effect.
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R4 A =ZFHEHMBFHAEZNMELR (v +5,n=3)
Table 4 Inhibition effect of pepper on spore germination of three molds(x +s,n=3)
LI LA S W 171 Spore germination inhibition rate( % )
Plant ne Concentration
ant name (n‘lg/mL)
PR KA FEA% {1
50.00 P. expansum B. cinerea 106: Ggegml@oa
25.00 100.00 =0.00* 100.00 +0.00* 81.13 +2.96"
TERL 12.50 89.63 +0.64" 84.92 +1.37" 67.92 +3.89°
Zanthoxyium bungeanum i
6.25 68.89 +1.92° 69.84 +2.75¢ 39.62 +1.32¢
3.13 48.15 +3.21¢ 39.68 +5.50¢ 11.32 £5.40°
1.56 24.07 £5.25° 15.08 £1.37° -

Table 5

%5 BRI 2 PRI ERE (v £5,n=3)

Antibacterial effects of extracts on two kinds of bacteria(x +s,n=3)

LEk/ R i

Plant name

T 8l L 4% Diameter of the inhibition zone(mm)

KIGHFA E. coli. L IR S. aureus

SKHET Raphanus sativus 11.00 +0.61° 20.33 +1.53¢
}&#E Platycodon grandiflorus - 16.00 +1.00¢
R Gastrodia elata 11.33 +0.58" 31.33 £0.76"
BAR Pueraria lobata - -

5 K2 Alpinia officinarum - 34.83 +1.26°
45T Fructus Rubi - 16.17 +0.76°
AEAR Zanthoxyium bungeanum 9.67 £0.58" 16.67 +1.53¢
44RAE Lonicera japonica 13.33 +1.53* 20.33 +0.76°
IWZERE Cornus officinalis - -

3 Angelica dahurica 9.17 £0.76° 16.17 +1.04¢
Hint Lotus Leaf - 20.83 +2.57°

TE: =7 FORAR BN E

Note:“ —” means that no inhibition zone appeared.
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PR e 4 v (0 A A R TR N I e i
2 BR TR A SOR B e i e R 22 CRJRR AT MIC AN
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mL, I RT3 A RRT 4 o €0 4 4 Bk 1A Y
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Table 6 The MICs and MBCs of extracts on S. aureus

SO AERE S. aureus

K 455 : ]

Plant name Mic MBC
(mg/mL) (mg/mL)

= K22 Alpinia officinarum 7.50 15.00

KK Gastrodia elata 30.00 60.00

{ELo PO IE P g B 2 A R JRROC 5 B 000 7] 4 BR T ) 2
RIS A A T, HEA AR 5 s
FIEMEE,
2.7 REBENRERHBEZI

G A AEABON Y T R KA 76 L AR AL A
MR i 1A PN B RIRCR , F MIC e B ) AE AR JBOR
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Fig. 1  Effects of different concentrations of Alpinia officinarum

extracts on the growth of S. aureus
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Fig. 2 Effects of different concentrations of Gastrodia elata

extracts on the growth of S. aureus

LA 33.33% 40% 37.78% ,1E455 T REf Kk %
A3 S X R 2H B AIG 43. 33% . 27.78% 31.11% , i,
WIAEARE R AEAR BE T AR N X e 5 85 L K H %
i EERS AT R A IR, X AR A s
(R B T P A A

R TEHITBRERERRNYM (v £5,0=3)

Table 7 Effect of pepper on the incidence of cherry tomato(x +5,n=3)

Gt b ¥ 1 X 3K 5K PN
Mould Different treatment 1 day 3 days 5 days 7 days
VIRE R 25.00 mg/mL 7.78 £1.92* 20.00 +3.33 " 37.78 £6.94 " 56.67 £6.67"
P. expansum
Xt R 28.89 +5.09 53.33+5.77 91.11 +£8.39 100.00 +0.00
KA 25.00 mg/mL 10.00 £3.33 " 32.22 +5.09" 61.11 £5.09" 72.22 +3.85"
B. cinerea
payil 32.22 +5.09 72.22 +6.94 95.56 £3.85 100.00 =0.00
=
BEf 50.00 mg/mL 11.11+1.92" 28.89 +5.09 " 54.44 £5.09 " 68.89 £1.92"
A. alternata
papid 31.11 +£8.38 66.67 +6.67 92.22 +5.09 100.00 +0.00

T " R AL ERRE S S5 X AR RVTE 0. 05 JKFAT M2

Note: * indicates that there is a significant difference between the treated sample and the control sample at the 0. 05 level.

3 4ig

VIRE R KRA BRI R e
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