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Study on the Antibacterial Effects of Different Acidifying Agents on Common Pathogenic Bacteria in vitro
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Abstract
were observed by using agar diffusion plate method, test tube double dilution method and plating culture method. The results showed that eight

The antibacterial effects of eight kinds of single acidifying agents on three standard strains ,one clinical isolation of E. coli in vitro

kinds of acidifying agents had different antimicrobial effects on standard E. coli, Staphylococcus aureus and Salmonella ,and clinical isolation of
E. coli. The antibacterial activity of formic acid, fumaric acid and tartaric acid were the strongest, and the antibacterial activity of lactic acid,

malic acid and citric acid were the weakest.
Key words

FRALTRIVE S —Fh Tosk B8R  Tohi 245 1  Te s FAE MR IR
RIS IR, AACEAT B E R, 07 534 BEAG 25 ke A e L A2 T
AEIAIE I pH, 45 5 8 TR TE AL R FH 5 s LR A
Yo ), G ISR, [ i B O Sl il ket iy i 1, 3
INE BRI A KA ™ . EH R BUE
SEARFTFLIE A A5 R TS 8 RTINS 3 Fhbm o TR ik
(RIFFE 4 R 2 3R B YD T T IR TR A 1 BRI IR 3 2 T
(RIGFFED) WMEESOR , B TE T A [R] 5 —m Ak 5 X 350 41
(LR R € R e o A (=S i Na e = AW DA S E R I S R |
FIAE P HE it — P B ARYE
1 #MR5A&E
L1 &R R R LR CERR AR E DR
FrE R FIEIR
1.2 KIEEF KW ATCC 25922 4 v {4 7 % BR 1A
ATCC 6538 B Tb I I IR ATCCO120, 1 T AR Bl it A= ¢ Bt
BATRA ] SER AT R RIEE A 66 LB F5R 22 Be 3l
13 FENSEFRF  FEAAEA K (YXQ-LS-
508 ) g TAES (SW-CJ-2D) HE R % 4% (MX-F) 5
MRS T AR SEIRSE A S E 2T LB BHRR GG
JE MH EFE AL JCH A B K
1.4 HERHOHE BUSILIF O ER, PR E % R 5
3 mLAY TR A B K A T AR TR R, (A I v A
¥k 1x10" CFU/mL,

L5 HREERMNE FELRAME FI200 WL HERE

E&WHE
EEEN

Ml AR #F & 3 B (HA2016(107))
KBETE(1969—) , %, AL EARA, 8%, L, AEFH
MAEFSEFTHR, « BEEE, SRR, FE,ANEIH
FRE AR

s HHE  2019-08-03

Acidifying agents ; Harmful bacteria; Minimal inhibitory concentration; Minimal bactericidal concentration

EiIR (AR ee 12 O Y B W O B W SN g e O T SR )
T 4L B B 100 WL BRACRIRTE AL 2R, K
SPARE T 37 CARIEST IR H IR 24 h BRI A O I
S HA B P A

1.6 S/MIERE(MIC)ME MKEMESRA B
HLH 8 Mol A 7 22 A% L e T s B IS ) ¢ k2 0 16.000
8.000.,4.000,2.000,1.000,0.500.,0.250 F1 0.125 ¢/L AR , 31
PRI T, A KA 2.7 mLoARJE K 300 L R OINA
ATl B A v, BN RE A A 3 AN EAE, ) I R 2 4
B EIRALH 5 25 B B0 B XS BRAE 1 S A AN 5 R
AFAEAN 5 BRRCR B PR HRAE 1 52, 8T 37 CHAE R IR 4%
FEAARESR 16~ 18 h, PIRMEEIE SO AR I Y A IR
PR AT B /I doe/ MR BE o TSR A 3B AR, LA
FLAE R HES IR, 72580~ 600 nm AR AG I 4 7 R 76 A
(e JEE B0 B FRA 0] Hh 9 A R ARS DL , D A A T A K ) e (R A B
R IV Ay de /MY TR BE (MIC) o

L7 SR/NVRERE (MBC)BRUE AR L5 A MIC
I T MIC ¥R BE A2 oh, 20 W 75 Ll 559790, 1A
THUEHEFRE, 37 CHEIRRIRA PR R 48 h, WHRULEETC
Vi A A A A AR AR 2 B A foe N TR B

2 BRE55H

2.1 SHMBRUFINBREIMEER  dik 1 nl, 1€ 8 ff
FRAL IR BEX )y 10 mg/mL I, X5 bR vE R FF 1 R PR 0 25
IR AT: B 4 0 2SR B e ) 2 Y IR, L — YR B, Fe 8
FRERATIR o Xl T <5 €00 0 ) B T PO 4T T 00R i ) e —
R, YR A1 R, 555 (R FLIR . X AR vED ] FC R D
BRI B PR PR, LT A TR, 5535 (R TR

2.2 S FMBRLFINBURERS/MIERE k2 nlH,
RS AT BT e PR 2 8 R AT < € 80 2 B B AP T G



48 % 4 P

R B BRACH] 2 I B T 09 AR b B BOR AT 79

PRI A A, 76 0.31 mg/mL 3¢5 DL B Al 3k 21400
BCR . FLIR BT IR RN A7 R K T B 4 €0 2 R R AN
U A/ M E D 1.25 mg/mL, [R5 EH RS 7
RIAT B AR B Bt 1.25 mg/mLe FPARTR SRR
PN — HRREI S 4 Fofr iR 14 B (A0 BTV B2 2.50 mg/mL, 73
B 6 RIRAR )R 1 A 43 185 DR M AT T 114 B I 40 T o 10
2.50 mg/mL o33k i FH R B B B2 A A1, LU ' Sh IR, 45
YA TR FNFLIR , FCABR LT o T v P
F1 SFHERUFI 3 MITAEN 1 Ky BEENNEBEER

Table 1 The antibacterial circle diameter of eight kinds of acidifying

PR R I B P e /N5 TR e JEE eI, O 1,25 mg/mL HL U2
SRR AT R, e/ DA VR BE Ry 2.50 mg/mL; Hsk 5 FliiR
AT fie R AR BE 320 5.00 mg/mbLe HY A 3 E X T
PR3 B KT B9 Foe /NS TR E eI, O 1,25 mg/miLs HEik
SR, 0 2.50 mg/mL; 55055 B FLIR, e/ oAk B
10.00 mg/mL FVRRXT <5 (5 3 4 2K BR7 A Fie /N A% TR VR JEE e M1
A 1.25 mg/mL, HYGR B IR AN AR , e W2 FLIR A1
FRANE SRR, YRR X VD 1] QT A9 di /N A% TR IR 2 A1,
1.25 mg/mL; HYGRFLIR & SR AN A1 1R , 55 B 2 FLIR AN
FPRRIR ML JE: 10.00 mg/mL XU WILE T A H—RR A7) b
PR 1% 1% TR JRE i M1, HER A T S R A £ R, L R A 791 )

agents on three standard bacteria and one isolate mm
— —————————————— R,
AL KRIGFFE  KIEHE SOMERE PITRE
Acidilf in ATCC 25922 (43#ikk)  ATCC 6538 CC9120 x3 8 MERUTIXS 3 FARERE 1 %D BEENRNREIRE
t: e E. coli E. coli S.aureus Salmonella Table 3 Minimum bactericidal concentrations of eight kinds of acidif-
agen's ATCC 25922 (isolate) ~ ATCC 6538  ATCC9120 g
ying agents on three standard bacteria and one isolate
H iR 9.65 5.67 5.53 12.08
Formic acid mg/ml.
o " 0 - > - KIGFTE KA S EAERE  wrIE
G hoidifoi ATCC 25922 (4¥Eikk) ATCC 6538 CC9120
tlormate ) o ll‘ylng E. coli E. coli S.aureus Salmonella
AT 5.89 4.82 7.53 8.51 agents ATCC 25922 (isolate) ~ ATCC 6538  ATCC9120
Tartaric acid
FL 5.26 3.77 1.25 3.47 W 1.25 1.25 1.25 1.25
Lactic acid Formic acid
IR 4.98 4.44 6.40 6.71 HOm 2.50 1.25 2.50 2.50
Fumaric acid Fl?mfmc acid
FPm 5.33 2.13 343 3.79 kel 2.50 2.50 2.50 2.50
Citric acid Tartaric acid
LR 2.49 2.61 2.23 4.09 FLIR 5.00 10.00 10.00 2.50
Malic acid Lactic acid
wiiie 2.37 2.10 1.47 3.03 PR 5.00 5.00 10.00 10.00
Phosphoric acid ClAtrl(’, acid
T BRI ATHE 1 10 mg/ml, ;/[‘;%@a o 5.00 5.00 10.00 10.00
Note:The concentration of each acidifying agent is 10 mg/mL ahe aa
TR 5.00 5.00 5.00 5.00
F2 S FMERMUFIR 3 AR 1 KO BENRNMIBEIRE Phosphoric acid
Table 2 Minimum inhibitory concentration of eight kinds of acidifying Efs%uﬁ 300 >-00 3.00 300
agents on three standard bacteria and one isolate mg/mL diformate
AL KIAFFw  KIGFFE S OmaekE IR 3 it
Acidilflying ATCC 25922 (4yES#k)  ATCC 6538 CC9120 T
E. coli E. coli S.aureus Salmonella NGy B RN - At =] 20 W2
agents ATCC 25922 (isolate)  ATCC 6538  ATCC9120 N ‘%@ﬁj%i RIS TG 5 6 5 AR
9o TELE P R A TS L RO AR RIBE TR A B TR
HH iR 0.31 0.31 0.31 0.31 i B 5
Formic acid Mt R R B2 R o TCHILIR A 70 7 1A oA 7T 58 4 Mt 2
o 1.25 1.25 1.25 1.25 HRBS TRV T, 208 T WA 5 M 075 T
umaric aci s - ”
TR 1.25 250 1.25 1.25 EREUL TS
Tartaric acid WA R W, 8 Pl — TR AL b5 ME K I AP T L 4
FLR 1.25 2.50 1.25 1.25 B e e |
am AR 01T G B 43 B bk LA S e
FPRER 2.50 2.50 2.50 2.50 AR B P, JFE v PR R L 0 TR RIS A TR 410 0 0 2 B 5, 5L
Citric acid e o gt -
A WERS s 0 11 =) o, g L7 pr =
R 250 250 2% 15 AR MR . T 27T A, B
Malic acid MR B FNFLIR R W R BT JE DT T IR TR 7
R 2.50 2.50 2.50 2.50 ST T Sy N e
T o acid BTN o 2 BT IR P S50 B 4 S —
SUlT 250 2.50 2.50 2.50 o oA BRI R LB R SRR
Potassium .. . 1 e ™
diformate TR A X I T 0 4 (048 A BR IR A Il 3R o Cornow-

2.3 SMBUFIMNBRERNZ/NRERE h& 3, |

oz AR R ANFLRR PIRR SRR XY, & AN T R
ATV AT LA R IR rh g IR AN R R L B 8, B R IR T



80 B

2020 £

R T IR T IR . Brahma' " 5t %
WIEARDRE AR LR 2R BR L R AT LA w3 5 A4 X 114
P52 HE 1.

A HURR A RBILR AT BE e — 7 T 25 Hh A 1, 7 R
BTN 3 93— J7 T, /N A LR RT3 i 20 B A
PRANNELP , 30 DNA F1 RNA F & B, HE i 2 2140 5 AR
YERT o ABA SE3X T T ORISR0, i T e — 2B 9T
S 30k
[1] BURNELL T W,CROMWELL G L,STATHLY T S.Effects of dried whey

and copper sulfate on the growth responses to organic acid in diets for
weanling pigs[J].J Anim Sci,1988,66(5) :1100-1108.

[2] VERSTEEGH H A J,JONGBLOED A W.Lactic acid has a positive effect
on broiler performance [ J]. World poultry, 1999,15(8) :16-17.

[3] A=, Bz . e AR (IR Ve FR S R LD D Ak T, 1999,20(1) -

3-5.

[4] LUCKST C.Effects of organic acids in animal nutrition; Alternatives for
feed safety and animal health[ ] ]. Kraftfutter feed magazine,2003,88(11/
12) :370-372.

[5] SEHLHUREZIRRRIRI A M S B T T I S PR A T
FELD AN rIRE AV R, 2016.

(6] BERKL, RS0 W e, 5. TRRVI AR (IR N XS A P RN H
FRFRI RN ) ] Fsihall i, 2003,41(1) < 1-5.

(7] Ehg, EORKI, TRk, 5. EEIRr A R BRI 22070
TR A MITBEICRAY LR T ] ZIPE 7741, 2008,20(2) :238-241.

[8] 5™, BFALE, BRI, . R AR A R e [T ] SIS,
2018(2) :1-4,21.

[9] GORNOWICZ E.Microbiological evaluation of poultry house environments
as influenced by acidifying preparations added to compound feed[ J]. Me-
dycyna weterynaryjna,2004,60(7) :755-758.

[10] BRAHMA B.Effect of acidifier supplementation on growth performance

and health of crossbred calves[ J]. Indian journal of dairy science 2004,
57(4) :279-281.

(EBFTTR)

[F] B, T o) R S B AR A A M AR, (1 LR A B B (E
PIFEBN . MHIRE b B AT A 25 77 i A0 IR 55 Zh R A (i LA B
SR A AME AR , Ry A AR IR A e R KR BT 4
BN, iR A AME TAERA P TT R EE 5% 4 IR
34 HAFERMRIPFEFEFEXR, NIRRT BRRIPR
BigFEAFLZESKERE SHEITRAFA, E5EZm
SRS, AT R RS AR B SERE_E T R R SR B
JEE, I B SR AR E DR T . PR Ak S 5 3 I LA
Tt [ AR LR DRI b2 Bl () Rl T 304 RN b AR T AR
PERTEEAT S5 o ARG CRRARIT B A2 25 e &) (2018—2027
4E) ) R3] 2027 AETEHL AU ANE] 80 7 hm® IR
FABAE 50% , 24848 S L 10 Hi 8 el B0k 15 152 4, e il R
5 11 J7 hm® o Il R A T 4716 A2 4 8 St 2 ) WA 1 L
ERFR (T X)) AT 1 AME L IR b AR X B0
NTS

i S Rl N AN SR 22 50, B BT S R D i e A 2 i
T8, BT S b B YR A Vb A5 7R 3 PR P T R, N
MR ARIREE  RBEIN R AR S RS, AN iR A Y
HAr, IR FEER RS REN Y 2 FE S0
£ BREEE IS SCRERR S, HE A HARR I I R A
AR 1) A 2SR T B
35 EU“HEEMSSEETES, MERTTEENEIR, R
SIEMAPMEEKE EG, EETCHER R AER
V{5, It GIS LBS JHHLIMLS Myt ) B 48 # A 45
MrE&FR Bt JT A BIRE B A RS G0 semt i

T A B3k DL B %5 R ARSI RE 5 BT 5, g A
A B B AR PR BRI R 55
[, a4 S R R SRV RE ) e, ZEE i
Bl iy B ) ) 222 B, TS ) SIS S Ak,
MR E IR L, IR S RS R SR
U T RERIRRS PAL S50 b BE AR 5T Inss R R i
WRE SR HA J5 YL B IEH AR FGER MR AR R
AR AR R AR ZE s ISR I e F8 bR R R 2R &
IS A IR UEALIFFT s ok A A AR BTS2 0 PP A ML
Tl S BLEOR FSY
S & 0k
[1] ATl R A S, BEARZE )] JAHubl,2019(2) « 1.
[2] Skrhag ASAEFERRRETER 14 NE PR AR ) ] IS, 2019(2)
51.
[3] TEP A B IRERIEE 500 [ ) ] rEbkll L, 2018, 38
(1) :29-33.
[4] FHV RS B EHA RN ] MRl Z T8, 2016(3) :86
-91.
[5] P2 HsHH, 2 & RS R SR HOR [T ] BRI 5
FH,2017,13(1) :21-24.
(6] x5, FRA1EE, S ArE AL O X i BRI X IR 58
PSR ] /K (5T , 2003, 23(4) :66-68.
[7] /DR, ZERhR, 5%, 5.3 MR R N A 1 R b [ ) ]
HORI,2011,9(1) :94-96.
[8] FH - A rEE BRSSP 55 ] R REbhlL R, 2014,
34(1) :31-32,48.
[9] 2, X% I R B B R A SR IR 4 SRR [ ] 3R
iRl 51 ,2007,32(2) : 154-157.
[10] FPEHC, BH=2E MR B, 5. i M e 8780 R HORI P S P T .
JEIRERIS 2000(4) 1415-418.
[11] SREARE, RPHER, A SCR S5 RT E k BN P ] SRR X b = A
T[] AR ,2010,8(1) :67-73.



