KOREAN J. FOOD SCI. ANI. RESOUR. Vol. 23. No. 4, pp. 342~349(2003)

monellads @2 2F3} B o) AGT = 4 FH8A ¥y oA fEHe] 23 e
dogM AAAFeE AR AF% nAlEot). Esc coli
0157:H7& Ae] RE AE & &, 17|, 2 58 E3ldo Salmonella & &
2= B4 17 (ground beef)7} 7 F23 oo AES E3lo]
delA Utk o] #L verotoxing AJAkete] 484 8 F F troentertis) T
ZH(hemolytic uremic syndrome), 284 7} (hemorrhagic AR WA ES
colitis) 2 AW ZAA  AWHE(thrombotic thrombocy-

Effect of Omija(Schizandra chinensis) Extract on
the Growth Inhibition of Food Borne Pathogens in Yoghurt

Kyung-Hyun Hong, Eun-Sook Nam and Shin-In Park*
Department of Food and Nutrition, Kyungwon University

Abstract

Escherichia coli O157:H7, Staphylococcus aureus and Salmonella enteritidis are food borne pathogens involved
in food poisoning in numerous countries. This study aimed to obtain knowledges on the survival of Esc. coli
O0157:H7, Sta. aureus and Sal. enteritidis in the yoghurt added with water extract of Omija(Schizandra chinensis).
The growth inhibition of Schizandra chinensis extract on the food borne pathogens were measured by total
microbial count and effect of growth inhibition was correspondent to the concentration of Schizandra chinensis
extract. The highest growth inhibition effect of Schizandra chinensis extract was shown on the Sta. aureus
followed by Sal. enteritidis and Esc. coli O157:H7. The number of surviving Esc. coli O157:H7 cell(3.55x105
CFU/mL) was decreased to 1.00x10' ~3.00 x10' CFU/mL after 24 hours incubation by the addition of 0.4~1.0%
of Schizandra chinensis extract in the yoghurt. And also the viable cell counts of surviving Sta. aureus cells
(initial inoculum 1.24x10° CFU/mL) were decreased gradually to 4.00 x10%~8.50 x 10> CFU/mL after 48 hours
of incubation, but the viable cells of Sal. enferitidis were not detected after 24 hours of incubation. Growth of
the food borne pathogens was strongly inhibited by the addition and incubation of Schizandra chinensis extract
for 48 hours in the yoghurt.
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Fig. 1. Growth inhibition of water extract of Schizandra
chinensis on the proliferation of Escherichia coli

O157:H7.
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Fig. 2. Growth inhibition of water extract of Schizandra
chinensis on the proliferation of Staphylococcus
aureus.
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Fig. 3. Growth inhibition of water extract of Schizandra chi-
nensis on the proliferation of Salmonella enteritidis.
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Table 1. Effect of water extract of Schizandra chinensis on growth of food-borne pathogens after 12 hours incubation at 37T

(unit: CFU/mL)

Test Incubation time

Schizandra chinensis extract

. . Control
microorganisms (br) 0.4% 0.6% 0.8% 1.0%
Escherichia coli 0 22x%10° 1.4x10° 1.3%x10° 23x10° 8.7x10°
O157:H7 12 7.7%x10° 5.7x10° 1.0x10° 8.0x10° 22x10°
0.13)" (0.89) (1.99) (2.55)
Staphylococcus 0 1.1x10° 1.1x10° 8.5x10° 8.5x10" 1.1x10°
aureus 12 8.7x10° 3.1x10° 1.6x10° 6.5%10" 5.0x10°*
(0.45) (3.74) (4.13) (5.24)
Salmonella 0 1.1x10° 53%x10* 7.9%10* 7.4%10* 8.4x10*
enteritidis 12 4.7%10° 2.8%10° 1.7x10° 45x10" 4.0x10°
0.22) (3.44) 4.02) 4.07)

Dy ): log reduction.
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Table 2. Antimicrobial effect of water extract of Schizandra chinensis on changes of Escherichia coli O157:H7 in the drink

yoghurts artificially contaminated with Escherichia coli O157:H7 during storage at 37T (unit: CFU/mL)
Incubation Treatments
time Schizandra chinensis extract
(hr) Control
0.4% 0.6% 0.8% 1.0%
0 3.55%10° 3.55%10° 3.55%10° 3.55x10° 3.55%10°
ot 4.50x10' 1.50x 10’ 1.00x10' 1.50%10' 3.00x10'
(3.90)" 4.37) (4.55) (4.37) 4.07)
48 ND? ND ND ND ND
b ( ): log reduction.

2 ND: Not detected.

Table 3. Antimicrobial effect of water extract of Schizandra chinensis on changes of Staphylococcus aureus in the drink

yoghurts artificially contaminated with Staphylococcus aureus during storage at 37T (unit: CFU/mL)
Incubation Treatments
time Schizandra chinensis extract
(hr) Control
0.4% 0.6% 0.8% 1.0%
0 1.24%10° 1.24x10° 1.24x10° 1.24x10° 1.24x10°
5.00%x10° 1.00x10°
24 1.55%10° 2.05x10° 1.60x10° N
(0.39) (0.09)
i 332x10* 8.00%10° 4.00x10° 8.50x 10 7.50x 107
0.57) 2.19) 249 (2.16) (2.21)
Dy ): log reduction.
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Table 4. Antimicrobial effect of water extract of Schizandra chinensis on changes of Salmonella enteritidis in the drink

yoghurts artificially contaminated with Salmonella enteritidis during storage at 37T (unit: CFU/mL)
Incubation Treatments
time Schizandra chinensis extract

(hl') COIItI‘Ol
0.4% 0.6% 0.8% 1.0%

0 1.81x10° 1.81x10° 1.81x10° 1.81x10° 1.81 x10°

24 ND" ND ND ND ND

48 ND ND ND ND ND

Y ND: Not detected.
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] Esc. coli®] 32 A7} pH 4.5~5.894 veiytia &
g Aol XA Ahn F(19972)  FAFE(Lac.
acidophilus$} Lac. casei)d) 98\ Esc. coli 0157:H7 2 Sal.
typhimurium®) AR Al S BHEHI, Lee 5
(2002) = Al ote] s} FR|u|o| A Fe] gt f-iketel &3]
Bac. cereus, Sta. aureus, Lis. monocytogenes, FEsc. coli
O157:H7, Sal. enteritidis} Sal. typhimuriume] 23-80] A&
Hltta B okt

3 ov)a} B & A7} drink yoghurto] A A1 2= &
Wt ek A& JA) Aeo) | A vEhd AL on)
A & F2N 7} drink yoghurte] pHE 3.51~3.96 Alo|&
A AR S JdEE erAR B &9 Mot 98
LUzt & F2dd d{E TN T {13k o7 e
pH #7340 3] 275 HAdTES ARl ZA Jad A
o2 ARHAUT £ enzt F:Zd e lignan AlFel 3
FE<Q] gomisin C&} B -F-A4 £<1 trimethylcitrate, citronellolz}
terpineol 59} 3 B4 Eo] EAd] FR|PE 8o
& Zaisol Uehdtin dlithLee et al, 2001; Lee et
al,, 2003).

Shin $(1997)2 E7|A fitd RERE ZT T3t
DS W Esc. coli O157:H7 & Sal. yyphimuriume] 7o) <
A=A 2™, Ahn F(1997b)2 4TE AZJE LE FAE U
A pH7} 2& WE GAZESo0] Esc. coli O157:H72 Sal,
typhimurium®] A& © £ FyggkS w1, Esc. coli
O157:H7< Sal. typhimurium Bt} St pHoll thall ¥ wa W

ol 748 Ao ekdrin wushel B A9 Aue &
AR AeE Btk wEbd euxl & FZd 37} drink

Q) Esc. coli O157:H7, Sta. aureus$};
Sal. enteritidis®] A& AW F & AL= FAAHYL
o, o2 FE AYS 53t enixt § 59 A7} drink
yoghurtel Felz} olsh B HFE KTl AU AH 2
Zwt A v|x & B it A7 B8 A2 A7
P A=

2 o

Escherichia coli O157:H7, Staphylococcus aureusS} Salmo-
nella enteritidisi= 2135 93] WA= = A EAEA BT
S 2A AARLZ gzl AFE v Eoltt A E F
&9 A7} drink yoghurtel] @G 455 fdd Esc coli
O157:H7, Sta. aureus$} Sal. enteritidisS] &0l m A= QJ
< dF8ATE 2R & FEYo] AFE fddd di3
AE Al 84S AESN L, AIE 279 HF aA vk
7} 10° CFU/ML $&o] H%S vzt & &9 A7} drink
yoghurtol] Esc. coli O157:H7, Sta. aureus$} Sal. enteritidisS
Z}zt JFst] 37Col| wiFalan AZPEE AlY FFE9
AE T SH8AT A1E 23 Alg AR oA
2 3299 B7) 557 371958 BE AY 2RO 2
@ 22 dAe) Uehdth dzTol w)g enld B 23
o} 0.4, 0.6, 0.87} 1.0% AH7}olA Esc. coli O157:HTE Z}
z} 0.13, 0.89, 1.998} 2.559] log cycle 744 BAS HA T,
Sta. aureus= ZFZ} 0.45, 3.74, 4.133} 5.249] log cycleo] 7+
AEQon], Sal enteritidis= 7z} 0.22, 3.44, 4.029} 4.072]
log cycle ZH47t UEhg BE AJE @FolA] F33 A4 o
A A7 BREHUT enA} E FE2A0] AFE fdael
gt A As] axle Sta. qureus, Sal. enteritidis, 18] 1L
Esc. coli O157:H79] ££2.2 7}slA vehgr). oAt & 3



348 FFEIAE
ZHL 04, 0.6, 087 1.0% HA7}8t drink yoghurt Ujol]A]

3.55%10° CFU/mL $~32.2 A %3} Esc. coli O157T:H7-E 24
AZF BISFA] 1.00X10'~3.00x10' CFU/MLE 7FAE|g]oH,
48717 w3l & weolle ABSo] ¢d3] AU 18
I 1.24x10° CFU/mL 439] Sta. aureusS 23 7% 24
AIZE ujF & ol mlekgl AE Fo] TAE HYP o) 48
A7} il oFA] 4.00%10°~8.50% 10> CFU/mL 430 2 243}
A, Sal. enteritidisZ 1.81 x10° CFU/mL 4302 &3
73-F 24717 HH‘* HE] dd F2E HERA gk o]
9} o] Quz} B ZE9 Ayl 98| drink yoghurt U)ol 4]
AFe quse] F oA FHE A = Uk

=k

rek

1. Ahn, Y. T., Lim, J. H,, Kang, H. J., Jang, Y. H., and Kim,
H. U. (1997a) Survival of Escherichia coli O157:H7 and
Salmonella ser. typhimurium in fermented milk products.
J. Food Hyg. Safety 12, 175-180.

2. Ahn, Y. T, Shin, P. K., and Kim, H. U. (1997b) Growth
inhibition of E. coli O157:H7 and Salmonella typhimu-
rium by lactic acid bacteria and bifidobacteria. J. Food
Hyg. Safety 12, 181-187.

3. Choi, O. K, Kim, Y. S., Cho, G. S., and Sung, C. K.
(2002) Screening of antimicrobial activity from Korean
plants. Kor. J Food Nutr. 15, 300-306.

4. Ha, D. M. (1998) Food Microbiology, Shin Kwang
Publishing, pp. 379-383.

5. Hong, K. H,, Nam, E. S., and Park, S. I. (2003) Effect
of water extract of Omija(Schizandra chinensis) on
growth of yoghurt starter. Kor. J. Food Sci. Ani. Resour.
23(4) (in printing).

6. Ji, W. D, Jeong, M. S., Chung, H. C., Choi, U. K., Jeong,
W. H, Kwoen, D. I, Kim, S. Y, and Chung, Y. G.
(2001) Growth inhibition of water extract of Schizandra
chinensis Bullion on the bacteria. J. Food Hyg. Safety 16,
89-95.

7. Jung, G. T., Iu, I. O., Choi, J. S., and Hong, J. S. (2000)
The antioxidative, antimicrobial and nitrite scavenging
effects of Schizandra chinensis Ruprecht(Omija) seed.
Kor. J. Food Sci. Technol. 32, 928-935.

8. Kim, M. S., Lee, D. C,, Hong, J. E., Chang, 1. S., Cho,
H. Y., Kwon, Y. K., and Kim, H. Y. (2000) Antimicrobial
effects of ethanol extracts from Korean and Indonesian
plants. Kor. J. Food Sci. Technol. 32, 949-958.

9.

10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

aH3|=] A 238 A 43(2003)

Lee, J. J., Kim, S. H., Chang, B. S., Lee, J. B., Huh, C.
S., Kim, T. J,, and Baek, Y. J. (1999) The antimicrobial
activity of medicinal plants extracts againist Helicobacter
pylori. Kor. J. Food Sci. Technol. 31, 764-770.

Lee, I. Y., Min, Y. K., and Kim, H. Y. (2001) Isolation
of antimicrobial substance from Schizandra chinensis
Baillon and antimicrobial effect. Kor. J Food Sci. Te-
chnol. 33, 389-394.

Lee, J. Y., Park, Y. S., Lee, N. Y., and Shin, D. H. (2002)
Growth inhibition of some food-borne microorganisms by
lactic acid bacteria isolated from feces of newborn baby
and from dongchimi. Food Sci. Biotechnol. 11, 448- 456,
Lee, S. H., Lee, Y. C., and Yoon. S. K. (2003) Isolation
of the antimicrobial compounds from Omija(Schizandra
chinensis) extract. Kor. J Food Sci. Technol. 35, 483-
487.

Lee, S. H. and Lim, Y. S. (1997) Antimicrobial effects of
Schizandra chinensis extract against Listeria monocyto-
genes. Kor. J Appl. Microbiol. Biotechnol. 25, 442- 447,
Lee, S. H. and Lim, Y. S. (1998) Antimicrobial effects of
Schizandra chinensis extract on pathogenic microorga-
nism. J. Kor. Soc. Food Sci. Nutr. 27, 239-243.

Lee, Y. C, Oh, S. W,, and Hong, H. D. (2002) Anti-
of edible medicinal herbs
extracts. Kor. J. Food Sci. Technol. 34, 700-709.
Moon, B. S. (2001) Food Sanitation. Su Hak Sa, pp.
77-104,

microbial characteristics

. Oh, K. S. and Lee, Y. W. (1977) A study on bacteriostatic

function of Lactobacillus casei to Escherichia coli. Kor. J.
Public Health 14, 27-32.

Park, U. Y., Chang, D. S., and Cho, H. R. (1992)
Screening of antimicrobial activity for medicinal herb
extracts. J. Kor. Soc. Food Nutr. 21, 91-96.

Shin, K. S., Kim, Y. H.,, Son, W. G., Seok, J]. M,, and
Kim, S. H. (1997) Growth inhibition effect of E coli
0157:H7 and Salmonella typhimurium by lactic fermented
milk products administrated orally in rabbit. J. Food Hyg.
Safety 12, 188-194.

Song, C. Y. and Park, S. C. (1985) Study on the effects
of lactic acid bacteria isolated from a fermented milk on
the growth of Escherichia coli. J. Technol. Sci. Inst. 15,
35-48.

Tamine, A. Y. and Robinson, R. K. (1985) Yoghurt,
Science and Technology. Pergamon Press, Oxford, pp.



2P 229 W7t aFREY 4FEF 24 oA &3 349

241-243. S. H., Bae, H. S., Baek, Y. J., and Park, Y. H. (1999)
22. Vanderzant, C. H. and Splittstoesset, D. F. (1992) Com- Effects of Bifidobacterium longum HY8001 against

pendium of Methods for the Microbiological Exa- Escherichia coli O15TH7 and Salmonella typhimurium

mination of Foods. 3rd ed., American Health Association, DT104 enteric infection and evaluation of vero cytotoxin

pp- 80-81. neutralizing effects. Kor. J Appl. Microbiol. Biotechnol.
23. Yang, S. J., Yoon, J. W, Seo, K. S, Koo, H. C,, Kim, 27, 419-425.

(2003. 10. 20. 4= ; 2003. 12. 1. =)



