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sour rice 50| YoH HAFE oL AFoZE IF
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A FS o] 8T AFoEE LAFH, HH, sufy,
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Aosle nAE9 EHE tYsHd, Leuconostoc mes-
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olty, F 8 FAMF O 2= Leuconostoc sp., Lactobacillus
sp., Lactococcus sp., Pediococcus sp., Streptococcus Sp.
7} olef &3ttt AR A BAHE T8 TE FATS
Leu. mesenteroides, Leu. citrinum 2 Lac. plantarum,
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= Lac. bulgaricus®} Strep. thermophilusQl®] & ol <
Bifidus 55 #ol o]83 272 E7} A4FH A Sl
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AN EE Saccharomyces sp7} 7V 83 A5 E A}
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evisiae7t 717 Bo| ALS-Ett W 52 2= Brewer's
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35 oy AFo] eI Ut
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2. 5% AF dF2E W] A8 Ewe e
E2E TR dE FPEHSE AW &
g 7 1 £ 132 Edllste E4E EHlskY
FEEHSS A

3. &AM freld AF AT 3 oAEES dEdn
53] thgelA 2d=d 3 SUSHEE AAse
Bah lew, A wdEdS vHste] ¢S oY
gt

4. oA AQA S A=S3H

5. &9 AEEE 7M. o] A5 Wuleg &
Alell kel ot A go= &3S Yehdth

6. @4 SUXHE TS S5 St A AW

Table 1. Probiotic bacterial, yeast and mold strains
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Fig. 1. SOS response of methanol extracts from kimchi

samples (Control, CK and Anchovy added, AK) against
4-nitroquinoline1-oxide (4-NQO, 0.02 ug/assay) (22).

Lactobacillus sp
fermentum, Lab. helveticus

Lab. acidophilus, Lab. plantarum, Lab. casei, Lab. rhamnosus, Lab. brevis, Lab. bulgaricus, Lab.

Bifidobacterium sp

B. bifidum, B. longum, B. infantis, B. brevis, B. adolescentis

Other bacteria

Strep. thermophilus, Lac. lactis, Ent. faecium, Leu mesemterordes, Ped. acidilactici, Bac. subtilis

Yeasts Sacch. boulardii, Sacch. cerevisiae

Mold Asp. oryzae
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(A) (B)
Con Fresh OpR OVR Con Fresh OpR OVR

e — Bax

A . 53

— —— — p21
— — —— Actin
GAPDH~>

Western blot RT-PCR

Fig. 2. Western blot analysis (A) and RT-PCR results (B)
of Bax, Bcl-2, p53 and p21 of fresh, optimally ripened (OpR)
and over ripened kimchi (OvR) extracts in HT-29 human
colon carcinoma cells.
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ule} Zo] Baxf A= mRNA 2 ©hld dhdof 9o
A3 2 AX(OpR)7F 7HE =11, Bcl 2 SAA Oy
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ol =S Hola, AlxF7]d &A= pb3(tu-
mor suppreasor gene) 2 p2l(cyclin dependent kinase
inhibitor)2] Y& % OpRo| 713 Zo] @z uZ A X
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Table 2. Antitumor activities of methanol extracts from
doenjang prepared with different fermentation times in tu-
mor bearing Balb/c mouse with sarcoma-180 cell (3)

Sample Tumor weight (g) Inhibition rate (%)
S-180+PBS 5.8+0.3 —
S-180+3 MD 5.4+0.2 7

+6 MD 47403 19

+24 MD 3.6+0.2° 38

3 MD, 3-month fermented doenjang; 6 MD, 6-month fer-
mented deonjang; 24 MD, 24-month fermented deonjang;
PBS, phosphate buffered saline; S-180, sarcoma—-180.
““Means with different letters are significantly different (p<
0.05) by Duncan’s multiple range test.
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Table 3. Inhibitory effect of methanol extracts from doenjang
prepared with different fermentation times on tumor meta-
stasis produced by colon 26-M3.1 cells in Balb/c mice (3)

No. of lung metastases

Treatment (mg?r?lsoise) Route (inhibition, %)
Mean+SD Range
Control SC 43+1° 42~44
3 MD 05 SC 30+1"(30) 21~39
1 SC 18+4™ (58)  15~20
6 MD 05 SC 14+1°(67) 13~15
1 SC 12+£3°(72) 10~14
24 MD 05 SC 10£4° (77) 7~12
1 SC 7+3°(82) 5~9

3 MD, 3-month fermented doenjang, 6 MD, 6-month fer-
mented doenjang; 24 MD, 24-month fermented doenjang;
PBS, phosphate buffered saline; SC, subcutaneous; SD,
standard deviation

““Means with different letters are significantly different (p<
0.05) by Duncan’s multiple range test.
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Fig. 3. DPPH radical scavenging activity of soy sauce with
different fermented periods. OM: unfermented, fresh soy sauce,
2M: fermented for 2 months, 6M: fermented for 6 months, 24M:
fermented for 2 years, 42M: fermented for 3 and a half years,
60M: fermented for 5 years. *“Means with the different letters
are significantly different (p<0.05) by Duncan’s multiple range test.
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olgate] Az INTAL FRUZETGE ¢ & F
25 Yehfo] wa A7 FFol o]&ste 7A (S
A8)o] F7I5AAA T3 9T stk sk
& 2ad Fojste 2EEHY FR weA s e
9] gt} 7|5 T2 A IS weva s F

o o Ho

N oo Mg o oo A 1@

125 mg/kg 500 mg/kg

251 a

- - ]
=3 W k-]
n i I

Tumor numbers/mouse

w
I

=
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Fig. 4. Antitumor effects of sauces on AOM/DSS induced
colitis—associated colon cancer (CAC) in male Balb/c mice.
Norm: normal, AHSS: acid hydrolyzed soy sauce, FSS: fermented
soy sauce, FSeS: fermented sesame sauce. Data represent mean
+SD (n=10 mice/group). *°Means with the different letters are
significantly different (p<0.05) by Duncan’'s multiple range tests.
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Table 4. Effects of the methanol extracts (1%) from anchovy and fermented anchovy on the mutagenicity induced by
N-methyl-N’-nitro-N-nitrosoguanidine (MNNG, 3 mg/mL) in the Drosophilla meilnogaster wing spot test system (mw#/+)

Exposure dose

Frequency per wing (number) of

No. of
Treatment (X;/lr\}n(f,) wings Smallw];vziezﬂssp))ots Larg(e>2m ww&izlss)pots Total mwh spots
0 3 112 0.69 (77) 0.42 (47) 1.10 (124)
Raw anchovy 3 59 0.58 (34) 0.41 (24) 0.98 (58) [16.6]"
Ray anchovy -+ salt” 3 60 0.80 (48) 0.73 (44) 153 (92) [-589]
6 months FAL” 3 60 0.45 (27) 0.47 (28) 0.92 (55) [26.6]
12 months FAJ® 3 60 0.38 (23) 0.42 (25) 0.80 (48) [43.3]

YRaw anchovy : salt=_80: 20. “Fermented anchovy liquid. YFermented anchovy juice.
Hnhibition (%): Based on the control-corrected frequencies of clone formation per 24,400 cells, approximate number of cells
examined per wing (clone/wings/24,400), the percentages of inhibition by samples were calculated as follows [(MNNG alone —

MNNG plus sample)/MNNG alone] x 100.
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