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Study on the effect of juglone on inhibiting bacterial growth
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Abstract: Objective: The effect of juglone on S.aureaus and E.coli growth in different stages and morphological
characteristics were studied, so as to discover the antibacterial mechanism of juglone. Method: The UV
spectrophotometer and enumeration platecount method were used to determine cell growth curves.Observations of
bacteria morphological characteristics were conducted by Transmission electron microscopy ( TEX).Result: The
result showed that the growth of E.coli in lag phase and log phase were obviously influenced by juglone.While for
S.aureaus,its growth in log phase was more sensitive to juglone.Result from observation by TEX showed that the
cytoplasm was concentrated and the cell was plasmolysed 2 hours after adding juglone to cultivative medium at
minimum inhibition concentration(MIC).The cell wall was damaged seriously and the contents were leaked out
after 8 hours.While for S.aureus,the cells absorbed water to expand,and part of the cell membrane was destroyed
4 hours after adding juglone to cultivative medium at MIC.Eight hours later, bacterial were adherent and boundaries
tended to be illegible. Conclusion: It was suggested that juglone might influence bacterial growth at logarithmic
stage.Also, it might inhibit growth of bacteria through damaging cell wall or cell membrane.
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Fig.1 The inhibiton of juglone on E.coli growth cycle
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Fig.2 The inhibiton of juglone on S.aureaus growth cycle
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Fig.3 The E.coli morphological characteristics
without juglone (29000 x )
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Fig4 The E.coli morphological characteristics with juglone
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Fig.5 The S.aureaus morphological
characteristics without juglone (29000 x )
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Fig.6 The S.aureaus morphological characteristics with juglone
A8 75 ng/mL B G A 2h f) 4 3 €679 %5 Bk 1 (29000
x ) ;B.18.75 wg/mlL BE S VE R 4h 14 2 555 45 BR T (29000
x ) ;C.18.75we/mL KE FAE A 8h 1Y 4 3 0,75 45 3K 7 (29000
x ) 3D.37.5wg/mL B 5V 2h A9 4 75 (0 35 25 BR 7 (29000
x ) ;E.37.5ng/mL &£ S 4h 1 43 1 €67 %5 B3R B (29000
x ) ;F.37.5wg/mL BE S E T 8h 11 4x ¥ €44 25 R 15 (29000
x ) 3 G.75pg/mL AL AVEHT 2h 45 38 64,3 45 IR 7 (29000 x ) ;
H.75ug/mL £ 55/ H 4h 4 %5 0 % 25 BRI (29000 x ) ;
L75 wg/mL £ 5 VEH 8h 4 8% @ 25 BR T (29000 x )
3 i
Ivo Oliveira ™ 25 )\ 5 A~ ity B F) S AR 7 S Jiz v 4
B2 B A T B A A A i TR, R BT
A B P B 22 G BA A B B B TS R, &
A 2 TR 0 H U HURR, MIC B AE 0.1mg/mLL /¢
A, HEE R S T AR R 45 3L, U W 4 88 €0, 78] 4] 3R B X
EHAIKIR B Sy U
WA e E AN, DR A D S IR AE T, ]
SCAB AN BRVEAM Hb Sz e 4 0% B ECEE , T AR SCR R
AL TS B A, BT Rk R T b T R g 1T 69 PR AR AL
AW A K I 2B 52 i
SRR X R A% 300 i 4 3 2 5% I A A T
A IR 8 B RN G B, AN B B0 AT JE R B KT B
AT, SRERVE T T R A A @ g,
Ve 32 2 R AE 0~6h , 1] 8~12h H L 3, 5347
FLIF PRI T R W A — J2 0 70 % wH PR IR 1) A8 2 1 5
W A58 K, it 6 A s 1] A I S MR R 45 o e A
MERER AT 5K 28— M8 &k, BT 2, 4 BkBRAE
10h, 55 FR B P BBk IR 19 & = 2 & R 20, S BB B
SRIEAR . D3 4h, R Al i AE 52 B3P s, 230k A3
EEMLH . &P —Bnthn 3 REE, D EHIAGE
PRIZIE I3, TEIE G W 250 T Ak gl A A7 0T B0

134 50125 206w

WR S &t

WA AR R X <6 B €0, 7 ) BRI i A B 4 T R SR
TEANTE A A X B, Bl 3 A X 5
St A LS 3R 32 B iz AT B R0 < 0 (0 7 A R
B B R A e — 20 o WIBRERAE ] Oh 20 1
B G A P B A IR S R A AR R . (HAEER
2, SABKERAVEH Oh, 40 B F0e R 4k 2L [, =R
YU AL TR HH RO 3 A T A, O R 4 B R A
B AE TR, SAPRBR XY 4 2 60 A BR B IR 22 I 1Y
VERRCR A KRIB AT 5 oy B 2, I R 7E T B IE
WA A A BRI I AR KT NG

FH T4 0 7 2 TR DR 1 TR AR H A BR A2 5 A 4 R
R, T GL T 25 5 Ye T LA RO B IRIR o

A7 S5 EL A BB R T R I R TR v B P B R T
VA2 L DA A B I™ . SARRR X R AT A R A
78] 20 R TET P 3T 1) PT BRI T JHEX T A 40 JHD B AT O JE 11
IR o LR AN AL 7 T 25T,

S5 3k
[1]Z VB, R4 AWBRERMHREXRL KA w[T]. 2R
A A& 523R,2001,12(5) :780-785.
(2] 7K 27 . 40 MB35 A 95 2m B 6 38 14 Fp ) VR A 3 18 4E AL
[J].7c T8 & 3 R 52 4R 4R, 1987 ,4(3) :166-169.
[31 20 &, BLsA4h AL A H R 3N 5 VE A 64 25 S BF 7
[J].2FFEZE,1990,14(11) :37-39.
(415K mAwE, FFR . LB B RAKF 1,5- =2 L EBH 45K
A AR ]. 2 4L ,2007 ,12(24) :1470-1472.
(514 B &, #Fir AMBLD FER S AL EA[T]. dhrmR
Ak FFIR,1990,21(2) :167-170.
[ 6] Christopher A M, Azucena GC, Carmen G, et al. Antifeedant
effects of some novel terpenoids on Chrysomelidae beetles:
comparisons with alkaloids on an alkaloid - adapted and
nonadapted species[ J].J Chem Ecol,1997,23(7) :1851-1866.
[ 7] Akellavbs, Trichinapallyns , Anilsi. Fungicidal activity of some
naturally occurring naphthaqunones [ J ] . Pestic Sci, 1975, 6.
165-168.
[ 8 ] Giovannim, Francked, Davidew. Activity of quinones on
Colletotrichum species[ J].J Agric Food Chem, 2003, 513824
-3828.
[ 9 ] Riffela, Medinalf, Stefaniv, et al. Invitro antimicrobial activity
of a new series of 1,4—naphthoquinones[ J].Bra J Med Biol Bes,
2002,35:810-818.
[10] Qadan F.The antimicrobial activities of Psidium guava and
Juglans regia leaf extraction [ J].Am J Chin Med,2005,33(2):
197-204.
[N AFR, HF MAMFERFH[(M]AT . HFHF H
#EAE,1980:58-76.
(2] pE4, Fap, LRk, EFANFLERRS @
RO AR B 25 M [ M)A A 08 AR b A, 1993 :31-79.
[13 ] Ivo Oliveira, Anabela Sousa, Isabel C F R Ferreira, et al.
Total phenols, antioxidant potential and antimicrobial activity of
walnut( Juglans regia L.) green husks [ J |.Food and Chemical
Toxicology ,2008 ,46(7) :2326-2331.
[14] F42 R, £ T4, 5 RERH N800 F AR ¥ ARG
SR [J]. P BANXE £ ,2007,45(2) :6-7.
(1519 %, %, 5/, 5 JUE F 69 3 1 2R A AL AT
[ 1] d T A ,2009(5) :89-92.





