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<Abstract>

The purpose of this study was to examine the effect of various organic acids as
food preservatives on the growth of Helicobacter pylori(H. pylor). The antimicrobial
effects of sorbic acid, propionic acid and benzoic acid currently used as food preservatives
were examined in light of the growth of Helicobacter pylori. Each of them was
observed to have positive antimicrobial effect on Helicobacter pylori. However, benzoic
acid wasn’t higher than sorbic acid and propionic acid in antimicrobial effect. As for
the combination of preservatives, antimicrobial activity of H. pylori was shown in the
combination of sorbic acid(0.5%) and propionic acid(0.5%). However, its effect was not
significantly different in comparison with other combinations. In the relationship of
organic acids and H. pylori’s growth,  organic acid had no effect on antimicrobial
activity when it was used alone, whereas antimicrobial effect was shown to be better
in case of combination. If intermix of organic acids and preservatives and addition to
the medium for suppression of H. pylori growth were achieved, organic acid exhibited
synergistic effect on suppression of H. pylori’s growth, even in combination of any
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other preservatives. In particular, in combination of citric acid and sorbic acid, the
growth of H. pylori was shown fo be remarkable suppression. And the effectiveness
on suppression of H. pylori’s growth was lowered in order of citric acid + bezoic acid
and citric acid + propionic. acid. It was also found that the antimicrobial effects of
malic acid and succinic acid were similar to those of citric acid.
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Helicobacter pylori®] A&3 zZt%& f7lAle] AE REE2A9 &3 3

ATFAEL olu] H pylori®] A5 9% vXe A& &% 134 RAE & v
?‘j_:ll Ao oad oo f2talo| salt, nitrate® ascorbic acid, £ -carotene™
SIAEEC] 9 vAe AoE UENTY. o] AL salte] o3 Hd Fe
. pylori®] ez U dF S 71E3E JhsAdel glem nitrate®] 3¢
=g o] Eo] AYHUT. 53] o7 HHAHXT o] ¥-L N-nitrosamines FHA
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media)E AHE3t89 3 Gas Pack(BBLAMY Campy pouch)ol Al sl ksl ot A A ek
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T st Ao AFEE A AL EFEE AL AT
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o] F71&AeNA 37T, 5947 widett BER PPN AN E L2944 + ZRAL
AZRF + PR, 2292 + h S Z}ZP 05% 4 EF3te HAAsta {7]aH<
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24F o2 IE3I3Y RFU1FY RERY Futee 7 05%E s
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1. &359 H pylori %3¢ 34

Helicobacter pylori(H. pylori)9] Ao ulx& A AE € JA/E 9 79317
A8 ¢4 REZE A AFHNERE AMEHIL Jdv L2H4H(sorbic acid), ZE23 24t
(propionic acid), ¢t &4iH(benzoic acid) T2 H. pylorid] Wd I8 HEFNHY
gutx oz HEZEL Ad, F%o], &2 F9 AKE Azt Aoz d#x Jovt
g Wytdge] 47 SBolgtx I AL (spectrum)7t AR X7 R FTEA
I HES FEs7E W oyE AFojth. B AFAMNE H pyloridl %S A&

E F gy orn Yol AEH e BEEY F7EL ¢4 AESHAL. Fig. 12
o =& 2dd IV A 01% UM FFEAS A JER e 05%
718 ALdE ¢ & FFEHE JeEUAT 229500 dFEAE BAHL
2 19-3d4rlole] 2 gAE Jehgnt 224948 10% A7te ASdE A% 547
A& BAEHR Foth ol F A 2294 viFEREe] AEHE FIM AFIY
F2 AXY Z2A 71%5€ AdSAY "Axpdg A4stg A 71HolFF 45H <l
23 whe-S A, =& 79 oty FFE W] dEoE Aztdr. 2294ty
A7be FE2 drdA AS JAEZA} Jehve g #FFHAT A2 §7]4
olv}t &, 43 A, nitrite 52 HEINW T A8 o QAHE Ao: 4EA grh
Fig. 2 Z 239249 H. pyloridl 3 A5 g veld Rolt) ZaH24e njAdg
9] gFaAe 71%E& Adsd mAEY A%E JANIE A2 gEHA U AF
A 22943 ¥4 FFL JehddEsd 05%ol s dAERs & AR v
won QS 3Y9FERE 7o A8 ti JAEHE Aoz #FHAUGY o]AL T2
9] AXW o35 (carry through)e]l T8 BREERT £4 Jeh}r] diEoz Azdd
okAl & AH(benzoic acid)®l A $-dlE H. pyloridl 98 ASAEE Fig. 33 o] AAZHe
2 dAEH/ dgiey c2ulidey 222 HEYs g ¥R 2 1948 vy
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o 2283 GAvtA A7, A9 58 A5EFE RolXu vlo|24 AREAEAE 2%
st Aoz g#A Yt Fig 48 THEERE AMRHL e A710F BE89 2§
| A& H pylorid) BEEHE Yeld ASE 05% 2294 05% Z29 &4 2%
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g & zolE vehiR Rstrh
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Fig. 1. Growth pattern of Helicobacter pylori by addition of various concentrations
of sorbic acid on incubation time
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Fig. 2. Growth pattern of Helicobacter pylori by addition of various
concentrations of propionic acid on incubation time
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Microbial population(log CFU/ml)

Fig. 3. Growth pattern
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of benzoic acid on incubation time

of Helicobacter pylori by addition of various concentrations

~—#— 0.5% sorbic acid + 0.5% propionic acid
--8—0.5% sorbic acid +0.5% benzoic acid

—&—(0.5% propionic acid + 0.5% benzoic acid

0 1 3 5

Incubation time(days)

Fig. 4. Growth pattern of Helicobacter pylori by addition of combination
of various preservatives
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acid)®] 37 =&, Fig. 6& Al#AH(malic acid)el 337 8-& AEF Aojth Ao £ u}
2ol T4 AbAate] S v AEFS et FEe 1% Htg
S FEEE Jeden FMEE Sl ddgd 2 7‘401“ e A gtk F
b3 Ab# ko] H. pylori®] ASd & 43S vAA Rae AL AF FEIAEE =
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r[o

o & HESS Y | A5gAd HsEAst o Sil% Roeg AZE. a4
el Fto] BAR g o] H2y i sHaloth Zdgth ey FAMY] B9 10% A=
9 FETAME 0 pylon'—‘?] 8ol 46%RE o ﬂﬂ?‘:— Aoz &HA Ju@). = 2
A7kste 2g3te 9% ASdAEAE 284 2A JedA EddEFig. 7). E R
AHlactic acid), IZ""*P(fumahc acid)®] d#¥L HEF ZI((Fig. 8, Fig. 9) @42 #H7}
Fol] @Al EdE FFH Aol YA Edon AAFHoRE FFHdE Fof
E YEA R3Hh ol A FAY FAfox A et ey R
I3 FLAE 2 FodE HEHE FEFE g £ 2FE e Ao (Fig.
10). °o] A& ity FUAE @50 R ALE A9 gFFo] 3% Aotk 53
3d Fo FHE2 FL 3o AAHJY. &F4l4l(succinic acid)d AEZFEFHZL
(ketoglutaric acid)9] 7 -$-o=(Fig. 11, Fig. 12) 3¢ %9 a4 Ae L AYsias v£3
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e dEdddg. 23y 288 Fsde W FL2 FFaA #2HAT(Fig. 13).
SN ARSFEEY T2 79 45T #EHo ¢ =& vEgE H3, 244
o 7, §3xE IF Tl 9¥FE A= e 48HA ded B d7dAe &5 Ho
Alele FdEe] AA vYauR Gau 23 A £L F4ES Ui 539
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Fig. 5. Inhibition of Helicobacter pylori growth by various
concentrations of citric acid
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Fig. 6. Inhibition of Helicobacter pylori growth by various
concentrations of malic acid
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Fig. 7. Inhibition of Helicobacter pylori growth by combination of
citric acid and malic acid
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Fig. 8 Inhibition of Helicobacter pylori growth by various
concentrations of lactic acid
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Fig. 9. Inhibition of Helicobacter pylori growth by various
concentrations of fumaric acid
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——0,1%(0.5% lactic
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Fig. 10, Inhibition of Helicobacter pylori growth by combination
of lactic acid and fumaric acid
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Fig.11. Inhibition of Helicobacter pylori growth by various concentrations
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Fig.12. Inhibition of Helicobacter pylori growth by various
concentrations of ketoglutaric acid
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Fig. 13. Inhibition of Helicobacter pylori growth by combination of
succinic acid and ketoglutaric acid
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Table 1. Inhibition of H. pyroli growth by combination of various organic acids and
preservatives(unit : log CFU)

days 0 1 3 5
organic acid

citric acid | +sorbic acid 42 46 97 10.1
+propionic 4.2 45 8.6 9.3

acid
+benzoic acid 42 4.3 82 9.1
control 42 43 7.9 89
malic acid| +sorbic acid 42 4.6 9.7 10.1
+propionic 4.2 45 9.1 9.3

acid
+benzoic acid 42 45 85 8.7
control 4.2 4.3 8.1 8.6
succinic | +sorbic acid 42 4.6 7.4 8.7
acid +propionic 4.2 45 75 8.3

acid
+benzoic acid 42 44 6.5 72
control 42 4.3 6.1 6.4

IV. & ¢
Helicobacter pylori®] 853 2% #7149 AEREEE2ANY 298 AEIHY. #
BERE A AFHNER AMEHT e »—‘i'l"‘}(sorblc aad) zzy %’l‘}(proplomc
acid), $F2 &4k (benzoic acid) 9 H pyilorid] g FF5EE AES Ad 2294

2324, ALY H pylorid] W% dTEHs #F El%iOD% A &AL A2 Hi4lo]
U 229 s ve 942 & 298 Jehx 29 d. RERY g4 g
H. pylorid] B&AA&HAE 05% £2H4 05% Z2924E 23¢3e 4$ veyge
oW e gy vag o & xolg JehgA EIAch #7148 H pylorid] A58
Adixe @& FArAde Fdgo] 24 vetuA] @3 2gse Aol £ 379

& YEriQTh #7148, BEES H pylori ASBAE 471AFE ofF RERY EYS
A% FFY) YEAF Yt Ao Utk 53 FANY 4 22047 23
Bgle H pyloridgel ol AP em 1 thgol FAAGA R, P+ TR
e £o2 o UF FTYo] LAHAY. E Afn 40 FANS u2E BP
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