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Chemopreventive Effects of Angelica gigas Nakai Leaf (AGL)
Kimchi and AGL Added Baechu Kimchi

Sun-Mi Choi, Jeung-Ha Kil, Suk-Hee Moon' and Kung-Young Park

Department of Food Science and Nutrition, and Kimchi Research Institute, Pusan National
University, Busan 609-735, Korea, 'Subdivision of Food Science, Kyungnam College of
Information and Technology, Busan 616-701, Korea

Chemopreventive effects of Angelica gigas Nakai leaf (AGL), AGL kimchi and AGL
added baechu kimchi were investigated. Kimchis were fermented at 15°C for 1 day and
then ripened at 5°C to reach optimum pH of 4.3. The fermented kimchis were freeze-dried
and extracted with methanol. AGL, AGL kimchi and 1% AGL added baechu kimchi
exhibited higher inhibitory activities against the mutagenicities induced by aflatoxin B,
(AFB)) and N-methyl-N’-nitro-N-nitrosoguanidine (MNNGQG) in Salmonella typhimurium
TA100 than the baechu kimchi. Especially, AGL showed the highest inhibitory effect,
and the AGL added baechu kimchi increased the antimutagenicities compared to baechu
kimchi (p <0.05). To investigate anticlastogenic effect of AGL and the kimchies in mice,
supravital staining of micronucleus assay using mouse peripheral reticulocytes was
performed. AGL revealed the highest anticlastogenic effect in mice against mitomycin
C. Also, AGL and the AGL added kimchi were effective in reducing lung metastasis
of colon 26-M3.1 cells. AGL kimchi and AGL added baechu kimchi increased
chemopreventive effects of the kimchi and these results indicated that AGL addition
increased chemopreventive effect of the kimchi.

Key Words: Kimchi, Angelica gigas Nakai, Ames test, Micronucleus assay, Metastasis
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e 1000 EHo]—O:] IE7FE 110, ks 8.0, A7}
2.0, A7 100, £ 250, Btl4 5.0, =2}A] 5.0, 4
g 10, & BAE 10, L 0 20, 57 01,
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(1) Ames test: 7+ -EiH o] Fw
xin B; (AFB)¥} 2| H E«dnio 27 N-methyl-
N -nitro-N-nitrosoguanidine (MNNG)-2- Sigma-Ald-
rich Chemical Co. (St. Louis, Mo. USA)ej|A] 3¢l
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wjoFEl FE(1-2%x10° cell/ml) 0.1 ml, 3419 A&
(50 Dt Edwo] GutF E-A (50 ul)& ice bathof]
7] cap tubeol] Wil 7} A vortexdt 3 37°Col]
A 305-7) ksl g}, 45°CY) top agar 2 ml&l-S-
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Z} tubeoll -3 vortexdt ¥ minimal glucose agar
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(Olympus, model U-ULH, Japan).2. 2 400ufof| 4] 3
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o NS 220l SHuE Zopzo] o
ATIE A0 Aste] Hol tiete] Aol g
B 53t 1A o] A kA 3] colon 26-M3.1 car-
100 unit/ml2] penicilin-streptomycin®}
7.5% FBS7} ¥-8-31 MEMrAE A83lod 37°C,
5% CO, incubatorol] 4] vleksl v}, wieksl 7H7lo]
SAEE AFYUe)] 2~33] refeedingstil 6~74
thol]l 0.05% trypsin-0.02% EDTAZ Hzts AEE

cinoma£-

FLAA 8 FALH} EAA ] gelli} xI 183
Telste] A4 EEs & Ays dAEo| PBSE
Y3 F3ler GAErt FaF EAFEEE 2
zaslo] 100l (2.5x10Ym)E 633 2] Balb/c

3
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2 3iglen AR deg3Ead T
2940 Ak Held Fopel WA
TUAT 149 ol hELE YA $Y
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vivivyellA Aelsl Feks AT 5, F¢2 -F_L
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Table 1. Antimutagenic effect of methanol extracts from
Angelica gigas Nakai leaf (AGL) and various
kimchis against aflatoxin B; (AFB1, 2.0 ug/plate)
in Salmonella typhimurium TA100

Revertants/plate
1
Treatment (level of sample, mg/plate)
1.25 25
AFB; (control) 1593 +85° 1593 + 85"
AFB,
+AGL 730£20° (61)° 3841 19° (83)
+AGL kimchi 813+13% (56) 480+21% (77)
+B kimchi 971+38" (46)  755+27" (60)

+AGL-B kimchi 858+32° (53) 604+17° (69)

1)Spontameous revertant number, 114+13

DThe values in parentheses are the inhibition rates (%)
~% Means with the different letters in the same column are
significantly different (p<0.05) by Duncan’s multiple test

Table 2. Antimutagenic effect of methanol extracts from
Angelica gigas Nakai leaf (AGL) and various
kimchis against N-methyl-N’-nitro-N-nitroso-
guanidine (MNNG; 0.43 pgfplate) in Salmonella
typhimurium TA100

Revertants/plate
1y
Treatment (level of sample, mg/plate)
1.25 25
MNNG (control) 1568 + 30° 1568 +30°
MNNG
+AGL 818+21° (52)”  437+22° (78)
+AGL kimchi 844437 (50) 55120 (70)
+B kimchi 1104+26° (32)  765+37° (55)

+AGL-B kimchi ~ 949+24° (43) 685+ 19° (61)

I)Spontaneous revertant number, 113+6

DThe values in parentheses are the inhibition rates (%)
~° Means with the different letters in the same column are
significantly different (p<0.05) by Duncan’s multiple test

folH o g 2713 Yehiglehp<0.05).
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Fig 1. Anticlastogenic effect of methanol extracts from
Angelica gigas Nakai leaf (AGL) and various kimchis in
MMC-induced mice using in vivo supravital staining
micronucleaus assay. *~": Means with the different letters
in the same column are significantly different (p <0.05)
by Duncan’s multiple test.

2.5 mgplateci]d] FALL 78%, FHALIXE
70%, Lural=AXE 55%, FH YAE7F wHEZA
61%9] TEodulo)larE Wl AFBo) d
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Q7] Behaby Fol YAEE MALH 94

N’

A EQ Ade] SEE X FEF L= cytogenic A
Holtk WA A5EY £WMAEE T8l A

& AasEdl4 &¥E st kg el
SFebEA ¢l mitomycin C (MMC)E =

A]—'o‘]—oﬂ 4308 94X 7] mouseo]] Al B HEHE
55 13]
Hlk ol A F-of (pre-treatment)E- ]9,
‘4 /‘6—‘1%‘:} AABH}E gotE 7] A k5229
meE|gwlo 2 e WaYPNE A sle] Fub=
28S AFsgick. A3 AFolA] HEo] 500
mg/mousePJ 32 =S4 Er}l 1000 mg/mouse 2]
oA &dgt AAEIIE F%rHp <0.05,
Flg. 1). 500 mg/mouse?} & FxollA P Y-S

/mouse 1,000 mg/mouse &
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AAEIE Jebign w3
W7 A el g o
141&401]*1 wr?%xﬂl?l ol & HolAl Fgrhp<
0.05). &} 1000 mg/moused] ILE-ol|A= F7
QA7 AFAN} QAR o] Hlste] fe)
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(p<005). FALe] A% F& 2g AL
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EMX] QETHp<0.05). QutaiEAx|ol ulel @
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3) ORAMM S2X0] AMED}

Balb/c w}-9-2 7ig]ol] Colon 26-M3.1 StA|EE
Folsto] HZ HolEl= Fok] NTE FHL
224 Zokdoe] AR EAE Addslgr)? Table 3
ollA e ukeh ol dlz(37+£370)9 Helsl
Fope) Aol vleh @ISl BT, Qb
2702, S QA7 A E 22 Holhl 2k

Table 3. Inhibitory effect of methanol extracts from Ange-
lica gigas Nakai leaf (AGL) and various kimchis
on tumor metastasis produced by colon 26-M3.1

cells
No. of lung metastasis
Treatment Dose Route (inhibition rate, %)
(mg/mouse)
Mean+SD Range
Control sc 373" 34 ~40
0.25 23+1% 22~24
AGL sc 3 ) 39
125 sc 182 (52) 16~20
025 sc  21+1° @5 20~22
AGL kimchi
me 125 sc  1842° (52) 16~20
025 sc 2948 (21) 22~38
B kimchi
e 125 sc 2442" (36) 22~26
025 sc 2642 (30) 24~28
AGL-B kimchi
MM 125 sc 2042 (46) 18~22

>4, Means with the different letters in the same column are
significantly different (p <0.05) by Duncan’s multiple test
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