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Abstract; For the antimicrobial ability of evergreen shurbs in Zhengzhou, 13 typical evergreen shurbs
such as Mahonia fortunei and Nandina domestica were used to determine the antimicrobial rate by the
method of plate count. Decanal, benzaldehyde, B—pinene, limonene and 3—carene were selected as the
main volatiles, the antimicrobial capability of volatiles was researched by taking inhibitory zone, the min-
imum inhibitory concentration and minimal bactericidal concentration as determining target. The results
showed that there were significant differences in the antimicrobial rate among the 13 evergreen shrubs spe-
cies (P<0.05), the bacteriostatic rate of broken leaves was greater than that of whole leaves of the same

quality, Nandina domestica and Pittosporum tobira against Staphylococcus aureus was the strongest, and
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the antimicrobial effect of Nandina domestica against Bacillus subtilis and Escherichia coli was the stron-

gest. Five volatile monomers had different inhibitory effects on the tested strains, benzaldehyde had the

strongest antibacterial capability, and B—pinene had the weakest. The evergreen trees with a strong anti-

bacterial capability, such as Nandina domestica should be priority selection in urban greening of Zheng-

zhou City.

Key words: Zhengzhou City; evergreen shrubs; volatile material; antimicrobial rate; inhibitory zone;

minimum inhibitory concentration; minimal bactericidal concentration
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Tab.1 List of tested shrub species

4 e e
i s B Ry A AW
= /m /m
1 KI5 Mahonia  /NEEFRL TRIZE 0.83 0.47
fortunei &
2 MRAT Nandina INEER} MAME  1.50 1.13
domestica
3 IR Distylium SR W 2.87 2,53
racemosum
4 VA Pittosporum TR AR R} TR AR 2.40 2.57
tobira
5 kil Pyracantha R KT 1.57 2.00
Jfortuneana
6  filH Photinia R ¥ay il 2.50 2.67
serratifolia
7 Wk S WZEBERE  BErIME 0.57  0.47
Aucuba japonica &
8 AT NER g BER 95+ 1.60 2.33
FEuonymus japonicus
9 M ITlex cornuta KR} S 1.37 1.73
10 NAGE Fasia Ew)IE S Nf&ft 127 2.23
Japonica &
11 JeATBk Nerium JeATREEL JerikE 2.53 1.93
indicum
12 Mot ARERE L iE 0.50 0.67

Ligustrum vicaryt

13 PR Viburnum PSSt

odoratissimum

JE IR 2.80 1.80

1.2.2 ftifl#r#d

PR WA Rl RE 2 F AT 187 ( Bacillus sub-
tilis) . KGFFEE ( Escherichia coli) R4 85 (0,78 % BRH
( Staphylococcus aureus) #4705, L F BRIk A W
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T 35 ) SRS E DR RS B IR M T
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AT
1.3 EYHFIEENE

Fe R M B SEBEM R E40, T 75% 15K F1JC T8 7K
FOEE TR, BT RS T/ES S KE 15 min,
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BITEED) 7 X RRZH P Y TR TR 2L x 100% (1)
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Fig.2 Antimicrobial effect of whole leaves of 13 evergreen shrubs
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Fig.3 Antimicrobial effect of broken leaves of 13 evergreen shrubs
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Tab.2 Antimicrobial rate of whole leaves of

13 evergreen shrubs ( antimicrobial rate+SE)

R/ %
Al

WEZAATE RO RE KIGHT B

+RN55  67.430. 1Sabe  98.35+0. 02a 6. 33£0. 16g
BRM 84.79+0.03a 100. 00+0.00a  100. 00+0. 00a
WCREHE 56.0420. 15cd  87.57+0. 0dacd  16. 44=0. 17fg

T8 Al 79.07+0.04ab  100. 00+0. 00a 30. 45+0. 23ef
K 87.07+0. 04a 74.6120. 13bede  74. 25+0. 08be
Pyl 52.34x0.03cd  79.25+0.07abed  84. 54%0. 03ab

W4kt 52.92+0. 13¢cd  96. 73+0. 04ab 84.28+0. 04ab
]

KFEDH  43.82+0. 14cd  44.00+0. 10f 79. 81=0. 10ab
i 78.32+0.07ab  73.98%0. 16cde  75.39+0. 07he
N4 58.1720.06bed  53.9920. 16ef 56.3120. 23cd
JeAlE 61.39+0. 18bed  57.7620. 15def  47. 44+0. 08de
&Ml 53.29+0. 16cd  71.89+0.05cde  71. 50+0. 06hc
IR 67.95+0. 06abe  37. 69=0. 29f 70. 6720. 03be

E. RS RRAANEFEEATLEP<.05 KREEZFEE, TR,

£33 BAHEFRERBEHNER(MEELRERE)
Tab.3 Antimicrobial rate of broken leaves of

13 evergreen shrubs ( antimicrobial rate+SE)

%/ %
Wl

WEZATE  SROEARE  KBTE

+ K3 72.49+0.05def  100. 00+0. 00a 41.36+0. 22de
BRI 98.70£0.02a 100. 000. 00a 100. 00+0. 00a
ICRJAR 89.35+0.07ab  98.82+0.01a 38.2820. 13e

A 87.87+0.02abc  100. 000. 00a 59.52+0. 11ed
P 83.41+0. 10bed  98. 0420. 03a 86. 13+0. 06ab
fitwi 71.45+0. 11def  100. 00+0. 00a 86. 65+0. 07ab

WiaBEM  75.59+0.0lcde  100. 00£0. 00a 85. 63+0. 06ab
/12571

LT 81.53+0.08bed  98.61+0.02a 87. 58+0. 05ab
i 89.10£0. 02abc ~ 99.51+0.0la 79.3320. 05ab
JNfi4:3E  76.88+0.10bcde  100.00+0.00a  74.44+0. 15hc
Je bk 67. 43£0. 09ef 94. 67+0. 09a 90. 52+0. 07ab
&Mt 61.92+0. 09f 93. 55+0. 04a 12. 28+0. 20f

B/ B 84.06+0.05bed  74.24+0. 19b 85.72+0. 02ab
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Fig. 4 Inhibition zone of different volatiles

x4 FEEZHBEEI 3 MEGBURBERMEIHER
Tab.4 Inhibitory effects of different volatiles on

three kinds of opportunistic pathogens

] 74 B H A2/ mm
R AR ﬁig%ﬂ - éﬁ}fﬁf%
S 30. 15 7.41 15.73
A 20. 65 11. 46 26. 06
B-TRMG 6.99 6.00 11.27
PR 12. 65 15.71 12.71
3-E 17.28 20. 49 23.57

EEHKH AA(6mm) A EMZTER T, WAB LR
(D) <7 mm X & 25 HGX B L4, D< 10 mm X EZAKHK; D< 15
mm AR P AL D<20 mm KA ZHH D =20 mm KA,

2.3.2 ANEERYEER/NIERE (MIC) F&
INRERE (MBC)
AN TR B A e 3 0 4t B e 2 B A [
JERIHIER- (R 5) .
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x5 AEERYRENHRNMNIEREMRNRERE
Tab.5 Minimal inhibitory concentration and minimal

bactericidal concentrations of different volatiles

/NI TR BE/ %6 /N HEE/ %

R S H L SH
WO g K gy

53] FF ]
A 1.560 — 50.000  6.250 — —
AF®E 0.780  1.560  3.125 6.250 3.125  6.250
B-TRM  — — 50.000 — — —
PR 3125 6.250 100.000  12.500 50.000 < —
3-EEM 6.250 12500 6.250  12.500 25.000 50.000
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