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Abstract: Through oxford cup test and half dilution method for testing antibacterial activity, the preparation progress and antibacterial
activity of 10-HDA against Bacillus subtilis were identified and analyzed in this paper. The quantity and bonding of bacteria DNA affected by
10-HDA were analyzed by using atomic force microscope (AFM) and agarose gel electrophoresis of DNA. The results showed that, 10-HDA
was a broad-spectrum antimicrobial agent and had obvious inhibition effects on multiple pathogenic bacteria with a concentration-depended
mode of inhibitory effect. The minimum inhibitory concentration (MIC) of Bacillus subtilis was 0.62 mg/mL. Agarose gel electrophoresis and
AFM analyses revealed that the synthesis of DNAwas rapidly decreased due to the close combination with 10-HDA. It was furtherproved by its
impact on PCR of DNA that the synthesis of DNA could be completely impeded when the mixing concentration of 10-HDA was 1.0mg/ml.
Therefore, bacteriostatic action was' inferred to be caused by the combination between 10-HDA and DNA which inhibited the replication of
DNA.
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10-52 #£-2- 25 &1  (10-hydroxy-2-decelenic acid,
fil#% 10-HDA) & HIfEE A DJWIKG (1921 &
IAE 0 ESlrh BRI, HA S Yok R PA K
B NEHRIESE, 10-HDA 73T Lo m) E5ilE. T
10-HDA &% 3% HRe A 1) — A ANHL RO JUTTR - T bA
10-HDA X FrigF et FIMR, IHH—H LUk N
i 0 T 5T B A LN RS . H IR
10-HDA Jy E (i fi A, PEFUARRE , 7 2= slts i R K
Wi EHER: 2013-04-16
HEEWH: EREANEES GUNMT); FEHEE (31201281)
fE& & EI3RER (1962-), 5B, HL, %, MAE: MEVBSRA,
LR AR

1862

I [RIAFT, SEMAS IR . Bt oof 2Forikmr
PAMIEE 32 by B REH 10-HDA, tBaf#HT AT &
o BACHERLRY] 10-HDA EAPiH. KEl. s
MU sk /N BRI A0 B /K D Et) . S K i 3))
VI HEAT AR Va7 SRR 40 AR A S A
s 2R ARV . I AAIRE, ERIEEA A
I, 10-HDA Refie bk A pfi. H2, AKX
10-HDA 5 4 1 J5 K] 25 11 52 M (1 9 A 40

H A AR E g 2, — BRI
Ty BV P00 R 7 A = AR A B8, A 11
AN BERS AN /32 S N AR (1 Ak S
J7 T fRARIE . 6T 10-HDA 30 1 MERE DL L5 A4



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.8

TEH @A T Pt RE . AR SCLUR AT B
(Escherichia colli). 4% (07§ 4Bk (Staphyloccocus
aureus). FHELZEAUAFEE (Bacillus subtilis) . ¥0 1B
( Salmonella ) . ¢ A fix . i ( Pesudomonas
pyocyaneum). JEFHEKE (Micrococcus luteus) [
& Bk ( Monilia albican ) LL J% i 8 %
(Saccharomycescerevisiae N S5 % %, By 10-HDA
Yo LA T S LR R B [FIRE, ARG ZEAIAT
B ONARAL, ST 10-HDA K IEM B SCRER L,
R DRZ 10-HDA B TR 255 SE8sde 4t
27, (RN Ry 22 3@ TR R 06 SR 1) L

1 MRERE
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KIGAFE# (Escherichia colli), 4 (7% %) BR 14
(Staphyloccocus aureus), % ZEfFF 5 (Bacillus
subtilis), ¥»1TEKE (Salmonella), &Rk % A0 &
( Pesudomonas pyocyaneum ) , JE ¥ i BR
(Micrococeus luteus), 15 &2k (Monilia albican),
FRIE % BE (Saccharomycescerevisiae ), LA LB Fh5) i
ASLIRE AL, LB AT (%) 4NE 05, &
F5 1.0, NaCl0.5, pH7.2; YEPD }557%t (%): [
BEE 1.0, HEMR 2.0, H#iEHE 2.0
112 ZEMNBEE

DYY-12 HL 3Kk A (b mti /N — A7)
ChampGel5500 %tfits 240 (b FER DL RHEE
BRATD; A R4 DNA #5716 CRESR
AV TREAFD; PCR A 51Y) (TN TIZGIR
AF], Bip; R R (BEE Bruker A D, H
A 35 R 3 AT 4.
113 MseIERAt

FOTE VEFARIT FE BT A SR B AR A K dpd 45
1, RIZREEY R LB 34tk HwRA YEPD 3
Frdk,

12 ik

121 E#HEFER

P P2 AR SR R R I R, I AT TR R
LRI IR, PR A KRBT 1) B VR AT AR B R 4
.
1.2.2 WE RN

K AR, (R R LA B N B T Bl b
FREE G, R EXSII 5 AN TR R E A

(7.840.1) mm], SRJEkF KB REF7 4 41 %2 50~60 C,
N B L mL (B 23 2 1407 CFU/mL),
WIEPES) G, BN REEIFRIL, AH A A,
VB R I PRSI PR o PR VR 1) 10-HDA ¥
W (LA FREL TR, B DMSO 1 A1), WHEL 100 pL
TN ZIRIE- AR E AL, BERMiE 3 ASTAT I8 . A
37 CHiF% 24 h 5, Hhn = RO EHD B BB B4R, 1
SERIME, AT ERE A
123 =R KE (MIC) Gy

TR R AR S - F LD AL 1) 10-HDA 1%
FERR BRI, IR FER YO 5.0mg/mLE. 25 mg/mL. 1.25
mg/mL. 0.62 mg/mL. 0.31 mg/mL 0.16 mg/mL, &}
WA EXTHRZE (DMSO XD, B HA 4 JAf A
B RN PR SRR L IR Dy 1007 CFU/mL, 43
SN CL_EARE S A [l KPS 10-HDA VR, T
37 °C. 180 r/min }%3% 18~24 h 5 441 FH, WL &2k #
AT AT e AR 2R B AN A K B N
PR FE I 10-HDA i &% 52 R e/ MR I FE MIC.
1.2.4 10-HDA 5 DNA 24 5k i 52

V3R TR A A AR R SR A AT WS, AR
TR R SR B 4 DNA, 466 B
OD260/280=1.89>1.8, FFASLINEIK, — FF AL AN i
10-HDA, F-{ERfERRE. 7E L5 mL Y EP F A 5
uL DNAVE, 35 N 5 uL 2086 FERR B 10-HDA
VTR, Mo HZRPE 4395 0 mg/mL. 0.62 mg/mL. 1.25
mg/mL. 2.5 mg/mL. 5.0 mg/mL. 10.0 mg/mL, %[
X HE AN — H A . 3R RIS 10 min J&, 3t
1T 1%[¥) DNA L IEREBER Hik, B B 24900
LR R
125 RT /25K 10-HDA 5 DNA
2 A

P =)

50 pg/mL FrIA B E fRT B AL PR 2H DNA R o
N 10-HDA ¥, AHH 2 )y 1>MIC(RIAL B v
10-HDA £k 5 2y 0.62 mg/mL), [7] i3 B 45 Fxf IE
H, =M E 10 min. % 10-HDA L5 DNA K &) 10
L TN BHT R B s B SR, R 45 B, ik
WL A =8, 37 CTREFE 10 min. TIRE %
Hl 2% HORE oL B TR T 1B 6 L g e .
1.2.6 10-HDA *} a4k 3 DNA 4% 697"

V4 1 5 2 AR S A AR AR 2 AT s AT
B, FETEEN LB R RPN 1107
CFUmML, 5N 10-HDA Rk, 1 HAIRE N
1>MIC CEPE i 10-HDA FI43#K B 0.62 mg/mL),
[ B 15 B 25 IR HRAE . 37 CAEFH AR B ) J5 5 o i
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., B TE FE N 41 DNA SR & i,
LN 41 DNA, 747 1%I%) DNA 35 fig Bt g v ik,
I B A5 2R e 20 S 2
1.2.7 10-HDA %} PCR kM &9 %57
PCR M AAZ SRR 20 pL: 0.5 uL Taq f. 0.2

uL 517 1 0.2uL 5111, 2.5 uL dNTP. 1.0 uL AR

CRl B2 28 AT B R B, I S R 1
10-HDA ¥, FHAWE 358 2.0 mg/mL, 1.0
mg/mL. 0.5 mg/mL. 0.25 mg/mL, #&/5H ddH.O %k
R RE 20 pLo BANREIIER-PAT S, A& E
T HXHAH. PCRY MR FAIEME 95 C, 57 A&
95 C, 307”; iB/k54 °C, 307; %EAH 72°C, 2°307;
YksRatfin 72 °C, 10°, HHEE 2-4 DRI 301K FH 1%
TR R WEEE RO AT K b, A B U A EE, FF
RAEHLVK B .

2 HR5T

2.1 10-HDA #7814 60 & 45 8

A SR A EERR I 2 DN RE 1A R R RE
10-HDA Xt KMt i, & i aEk i, A ZFtT
W, WITIRE, SMBREE, BpekE At
PR, EOBRERHPUERE ). Wk 1 PR, 10-HDA
Xof SR AR BRI SR e, EA BRSO, B
TEAIRPE . TSI CUEREA S R e R U A R P
I, R BT HAM RCR AN S e il

& 1 10-HDA X4 ARl £ 4R M E 1 A
Table 1 Antibacterial activity of 10-HDA against different

microorganisms

K I(mg/mL)
B AP
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GEIRAR E AT S N A
FITKE - ++++ ++++ ++++
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HEFIIE - T ++++
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JE: PEAES20mm AAREUK “H++7; 15 mm<IpE A
<20 mm A “+++7; 10 mmsAE A< mm 4K
“H; 7.8 mm<HPHE A E<10 mm RS “+ 7 AP A 2<7.8mm
HRH « 1,

22 FMIERE (MIC) iz 4R
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#< 2 10-HDA X ESFAT BRI 0 S/ NIDEDKR E
Table 2 MIC of 10-HDAto Bacillus subtilis
10-HDA # % /(mgmL) 5.0 251.25 0.62 0.31 0.16
HEFRAAELK T S
E: HEATHEKRS; +RTHEARY; —RFARAKE,
I 2 45 FaT %0, 10-HDA X 5 25 {10 A=
KEAFRGFAMEIEN, X 10-HDA M=K N
0.62 mg/mL B A% B ZE AR AN AR, 1724 10-HDA MK
[ 9 0.31 mg/mL B Ak ZEAUAT AR, Rk, 10-HDA
X Ak 2 SRLURT B I R MR S CMIC) T 0.62
mg/mL.

2.3 10-HDA 5 4% DNA %540k fic [ # 52 3

1 10-HDA £5& £E AR PG FR ik B
Fig.1 Gel retardation assay of binding of DNAto 10-HDA

E: 1~6 Fikid 10-HDA KE 4 A1%: 0 mymL; 0.62
mg/mL; 1.25 mg/mL; 2.5 mg/mL; 5.0 mg/mL; 10.0 mg/mL, 7
FokiE . KRR 4,

SO Rl 2 AU B R R4S 10-HDA
FFM T E e 8], BT 1%IE SR K,
W 1. AR, BE%E 10-HDA WK FE R3S,
DNA %717 L BE AR IRIES , 17 B AFAE SR AL 1)
DNA & 52 800 X i B 10-HDA BE % 15 48 B 5 [A]
4 DNA #AT85G, Mm-S BT R AN .
10-HDA of 21 i Ak PRI ZH 3% 32 1) 520 P DL EDU M 3
H 10-HDA 5 5E[K 41 DNA 1R %881 (IR B2 4,
EMEE SR SIREGHT 10-HDA Kk K. £
1.25 mgimL (P& 19 3 59kiE) B, FUaAHE D HEH
4 DNA [y 5 10-HDA 45 &, IR SER Mm%
P SRR FL. 24 10-HDA W BEi% £ 10.0 mg/imL (& 1
1 6 5 ikiE) IFf, 10-HDA 5 DNA [f5@ Z1 454 i 5e
A R FEL .

24 FETHBHENE 10-HDA 5 DNA 4

/E\
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BATEM IR 7 5 & 4 ( Atomic Force
Microscope, AFM) A, #— W55 #r 10-HDA
5 DNA MAMHEAERH, WK 2 frox. xR AR N
10-HDA [ DNA 73F, HEMKERRYIN A DNA 75
T, EEES A, HICKEM . T AESL G E R N
AW 0.62 mg/mL (1) 10-HDA J5 ] DNA 4> T 7E
S 20 P i gl R BERR P0B0 J9 DNA %%, B /e
MN 10-HDA kL, 1] LATE A B3 A DNA B
FHBZHNRR, TEREHRIREEY), BT DNA
B FIREE TR 20 10-HDA kL, B2 R
flcs (AGIREE, MHiZEELaMeImEs+,
H G ) DNA B8, R AR 202 sy, =
I IR SR /s, Wi — 2% DNA BE. X445
S TR ML T 10-HDA fig 5 DNA K145 & REJ11R

& 2 10-HDA 54 DNA 5 & KR F R MFEUE
Fig.2 AFM image of Bacillus subtilis genomic DNAwith
10-HDA

2.5 10-HDA xf %0 H & 1 DNA& k1 %

3 10-HDA S4RE{E M G E[EI4H DNA TR RS vE A A R ik (Bl
Fig.3 Agarose gel electrophoresis of DNAfrom bacterial cells
treated by 10-HDA

E: 7K M: Marker; ki 1, 2, 3: =P A AR5 A 4
32 90 min. 30 min. 10min; #Ki& 4. 5. 6: 10-HDA > A4k
10min, 30 min, 90min,

ksl 3 fm. BATRIML L 0.62 mgimL ¥4 (1
10-HDA b3 (s iedH (B3 W 445, 55, 659K

1) 5 DMSO ¥ HI2 EAXT IR (B39 145, 245,
3 SVkiE) ML, BE#E 10-HDA VE RIS B REK:, 2
WAL 2 DNA 7 (B3 45, 55, 6
SYKIE) FEEERHETGS, R DNA & REAN

4 10-HDA #liHl PCR 1 B IR RE PEBEAR FR K45 R
Fig.4 Agarose gel electrophoresis of 10-HDA inhibited the
generation of PCR products

7E: ki M: Marker; ki 1: f&4; PCR REARAR F
10-HDA 692K E 9 A1 . 7kid 2, 3: 20mg/mL; Ki& 4, 5:
1.0 mg/mL;” 5ki& 6. 7: 05 mgmL; #Ki& 8. 9: 025 mg/mL.

Y P E 10-HDA X A JEE 4] DNA &
RGN, FRATHE PCR R SRR HIIAAS [V EE 1Y
10-HDA ¥ J5 Wi 4 PCR ¥ 385U R . il 4 o, 1E
FHIEI PCR MR ZR 1, IIAAFIIE ) 10-HDA,
SRJGH =T 1% B IabE B L vk Seaagh R
KB I 10-HDA KRB I3 N, PCR M. JE % Al
H DNA 2% 1505 B RES, 1X i IR N PCR &
RifkZF 10-HDA BIIMAfESA LRI DNA 1)
PCR ¥ M3, Sy W= EZF WD, 4
10-HDA KA 3] 0.5 mg/mL (& 4 th 6 5. 7 S9ki#)
I, 3G P AT OO AR R, R AHET JEK Z4H DNA
I3 14 A B A . 24 10-HDA K % 5] 1.0 mg/mL

(Havd 45, 55%iE) i, F4d 45, 559%iE
O A& o, REJIZIREZ ) 10-HDA 5 A4 1
F:[KZH DNA ) PCR #7384, T 10-HDA i 71 — FF 2k
AN PCR EHHEAER (B 4w 1 S9kiE). HrHe
JR K AT AE & 10-HDA 5 DNA 45 & DNA R A g A
A% IR0 DNAR, ETfPH I 7 DNA R Hil &
o

3 g

3.1 HEEPEREN ELIG S5 R R 10-HDA X H &
PREA. PRIGEFRRSA TR FE, 2B 10-HDA X HIGH
AN SR AN o X KGR S (] 2ER A
FEELZEHOAT R VDT TR SRR B M T ATRE SRR
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B 2L A B B IEIER . 4518008, 10-HDA B 1R4F
RSB, ] AR PR R R S A A E i A K
YER, 1453 10-HDA 7E R R =W 7T 07 T 5¢
TRl ASHITT ARG B2 AT TR E A SO 5, e
e/ N R A 0.62 mg/mL.

3.2 A FUFR SRR LEH B R v] 5 AR Gt ik DNA K
AR EAE, BET S DNA I H]. #g. £k
RESZHHIE0T, ARRFFLLER L, 414 10-HDA fE
), BEEACEERT LB, B4 DNA 16 s
/b o Bl [ S Je PCR 52 SIE4G 2% B 10-HDA REf%
L sEFIZH DNA G54, dEmiBH A DNA =), it
— {43 DNA KA B D, 3 S B RO
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