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Abstract

The objective of this study was to determine the effect of high hydrostatic pressure (HHP) treatment on proliferation
of human cancer cell lines (MCF-7, HCT-116, PC-3 and AGS) of crude soyasaponin extracts in germinated black soybean.
Black soybean was germinated and subjected to HHP, followed by preparation of crude soyasaponin extracts. Cell treatments
done with extracts less than 400 pg/mL concentrations had no significant effect on 3T3-L1 adipocyte cell viability. The
inhibitory effect of crude soyasaponin extracts with germination periods and applied pressure on breast cancer cell (MCF-7),
human colon cancer cell (HCT-116), human gastriccancer cell (AGS) and prostate cancer cell (PC-3) growth were
investigated using MTT assay. The highest anti-proliferation of human cancer cell line of crude soyasaponin extracts was
observed at 150 MPa treatment after germination for 4 days (150 MPa-Day 4). The cell viability on MCF-7, HCT-116,
PC-3 and AGS cell lines of crude soyasaponin extract in 150 MPa-Day4 was 48.82%, 57.37%, 39.89% and 23.94% at
400 pg/mL, respectively. These results suggest that soyasaponin extracts from black soybean subjected to HHP after
germination may mediate physiological activity.
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phytochemicalo]] 2]3t Z o2 &4 A 9o H(Ryoo 5 2004,
Astadi 5 2009), 71 = soyasaponin< oleanane?| triterpenoid
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AFHo| A Hopiro} ALgaHT) ol Loper F(2013)
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B Ao A A3 oA = MCF-7(breast cancer cell),
HCT-116(colon cancer cell), PC-3(prostate cancer cell) & AGS
(gastric cancer cell)E A ZF23P oA EgTol AHg-st
At ZyzEo] Al EZ = 10% fetal bovine serum(FBS)a}F 100 U/mL
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Hj k7o) A 2447 vt AEE dFEET HES
DMSOZ 3] A5to] ARGt o, vjeko] AHEE Hix|E A
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well & 10 pLA B33 o2, 37T, 5% CO, HF7] oA 4A4]
7+ 3 MIT A|¢fo] 23HE HjA] & A|#3kaL, DMSO 100 ulLs
7}st T Ao A WA A)7] 31, ELISA microplate reader(ELx
808, Bio-Tek Inc., Winooski, VT, USA)E ©]|-83}4] 540 nmoj|
A FFEE SHSAY 44 AEzs542 AZAEER
FAIBFAAL, 3T3-L1 cellof| A Al Z2=/44E UBWA| b= 5=
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7. SHEN

EAEA-L SPSS E A =2 13 (Statistical Package for the
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wolr|7t 9 Aeierelol the ARE AT e
Table 13} o] ol 9 1A elo] oJo) A&H o 2715}
= ATE BT DYAYE oK) e g2E Wob 1
2ApEY o] 39.36 mgle |G, ol 42zfol = 5076
me= 715190k ol FLhEo) Wob W AR A dot
627K B9 ZAEY Fapo] Z7ITIEHe Oh 5(2003)9) &
Fob SASISATE. Eat, 423} Wolg o] ZALEY ko] o
A= LAAZ Y A= A ot oheFstA ek
ok &, Adgol Sl wEhk 2AREY S 50.76~
57.85 mg/e®] WelZ 100 MPazkx] Z7}5cht 150 MPa )
A a5t AR eyt ole@ Foke wofet ke
A E HAsIHS © AlxH ZhpeEsiaso] gdo] 57t
shar, o el & Al AFZd 9 §50] &olizl Aoz
k= ch(Northrop DB 2002).

A ZF0] A a7 F7F A MIT assayS ©]-8-5}¢
3T3-L1 A2z A A Tolg oz iE F53 2AEY
o] ME=AS FASHATHTable 1). FEE2 (50, 100,
200, 400, 1,000 yg/mL)2 )3t A1} 1,000 pg/mLE A £J3t
HE =04 90% o] AEESE Bl AR 5%
(MCEF-7), thAHHCT-116), AHAHPC-3) D 21HAGS) Al
o] gt g B4 Brke 54 HolA $2 400 ng/ml
°o]5te] FrolA stk
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To7|7t & AgEe] U AT 2AREY FE5E0|
AAFA FLLAZFMCE-7) FFGA o mA= 9= =
43t A3}, Table 29F 2ol 4212 2to]E UERH It 400
ng/mL FEo A PA|Z Aol aE A EH 1A
£ oA g2 diz= dot A 83.10%HA|TE, o 2
4Q3}oll = ZHzE 72.20% @ 75.14%0] A ZRYEES Hol
obof we} RALEY FEE FHYAZFMCF-7)] et
FAAA a7t F71ekATE E3L 49A; Hobg o] fet
A EZF(MCF-7) A4 AA ol WA= A2 9] Bik= A2
Aol et ohFsiAl vebdth &, Aol Skl w
2} GHFQMA| ZF(MCF-7)2] AE&8-2 75.14-48.82%2] Y=
150 MPa7tA] R|&F o2 ZFAste] 150 MPa A 2]7+9] 1%t
Aeolgol 7V e A AL dehisich o=y
B &3 ZAFEY, B group?] soyasaponin Z soyasapogenol
o] &g FAL A HFEALA E(Hela cell), tiAAAE
(HCT-15), ZFIAIZ(Hep-G2) & A ZMCF-7) 5 o
o AAFH FA2 SA A, FEfstA W3 9 Apoptosis
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Table 1. Changes in crude soyasaponin contents and cell viability for raw 264.7 and 3T3-L1 cell of crude saponin extracts
with germination and high hydrostatic pressure treatment (50, 100 and 150 MPa for 24 h) in black soybean

Pressure  Germination  Crude soyasaponin Cell viability of 3T3-L1 cell (%)
(MPa)  periods (days) ~ contents (mg/g) 50 pg/mL 100 pg/mL 200 pg/mL 400 pg/mL 1,000 pg/mL

0 39.36+1.27% 107.2044.32 109.17+£5.61 107.6749.35 107.58+8.95 97.1+4.37

Con 2 40.02+0.69"° 114.03£1.15 118.05+6.50 108.89+8.03 106.55+3.09 80.12+3.61
4 50.76+1.22P8 118.244+4.07 114.314£5.10 117.31£1.01 105.24+6.00 53.74+3.24

0 37.28+1.75B 95.304+0.62 108.4243.38 104.02+5.85 101.31+6.83 93.454+2.93

0.1 2 37.59+1.12% 95.4145.65 110.9442.55 111.134£5.20 101.03+1.84 83.91+6.88
4 47.06+1.56% 94.01£1.83 114.314£3.19 110.94+3.35 95.2349.28 52.39+£8.25

0 41.82+1.25% 102.81+4.31 109.07+3.89 109.8249.92 101.03+9.31 99.91+7.54

50 2 44 4742.01%° 103.60+5.07 104.95+3.42 106.17+6.74 97.75+8.24 98.13+8.34
4 52.85+1.00 112.7248.05 111.6043.39 113.66+0.28 105.99+1.87 68.05+1.26

0 44.63+1.25"° 122.86+7.42 118.20+1.98 113.63+2.87 102.63+2.64 96.9+2.94

100 2 48.03+2.25%° 127.24+14.27 116.43+7.63 105.43£2.06 108.79+1.68 60.41£6.71
4 57.85+0.88"* 102.45+£2.93 107.30£9.50 94.524+1.94 96.67+1.23 28.52+0.28

0 44.01£2.05* 101.70£3.98 108.79+5.34 102.5444.39 96.57+8.88 84.18+5.87

150 2 42.40+4.37% 106.74+2.87 106.74+4.89 101.704+6.17 98.16+10.67 68.66+1.05
4 43.5445.12% 111.21+5.94 113.82+10.39 105.7146.33 98.72+5.33 21.39+1.26

Values are mean+S.D. of 3 replicates. Different capital letters in the same items indicate a significant difference (p<0.05) among different
pressure (0.1~150 MPa). Different small litters in the same items indicate a significant difference (p<0.05) among different germination periods
of black soybean.

Table 2. Anti-proliferative effects of crude saponin extracts of black soybean treated by different high hydrostatic pressure
treatments (0.1~150 MPa) and germination (0~4 days) in MCF-7 breast cancer cell

Pressure Germination Cell viability of MCF-7 breast cancer cell (%)
(MPa) periods (days) 25 pg/mL 50 pg/mL 100 pg/mL 200 pg/mL 400 pg/mL
0 101.60+3.68 96.84+6.23 87.79+3.17 87.22+6.18 83.10+5.24
Con 2 92.1543.61 96.41+5.91 84.43+6.95 81.25+1.37 72.202.35
4 100.39+2.08 101.07+2.28 82.72+3.56 84.90+3.15 75.1445.37
0 100.440.72 91.44+3.92 86.37+0.73 86.23+1.53 83.57+1.99
0.1 2 90.54+3.14 88.60+1.51 81.49+3.79 71.82+1.21 70.69+0.72
4 100.11:0.97 97.08+5.71 77.32+4.41 72.58+4.40 66.99:+2.13
0 100.63+0.61 98.11+6.07 75.57+4.10 74.15+1.62 74.53+0.64
50 2 99.87+0.22 98.83+3.79 84.62+8.82 76.70:4.36 68.18+0.97
4 100.54+2.61 94.19+4.14 80.49+8.10 78.41+1.10 70.59+2.56
0 97.65+3.91 92.48+6.81 84.24+9.21 75.28+3.99 68.44+6.98
100 2 96.84+2.01 99.54+1.29 80.83+4.61 72.68+2.10 55.36+3.98
4 93.90+2.13 91.25+1.64 71.40+:4.89 70.26+4.47 51.74+9.51
0 93.19+3.41 86.75+4.84 89.21+4.53 77.98+1.13 69.50+6.61
150 2 95.514.03 83.05+2.80 68.32+3.01 70.02+1.13 59.91+4.89
4 95.75+5.33 74.76+3.96 70.92+5.59 60.55+6.85 48.82+6.73

SUHGE A7 e ABHYrhXiao 5 2007; Ellington I ER] 1,000 pgml FEE H25RL uf 40% o]
= 2005; Kinjo 5 2003). L ZOIAE tJ5e] AEAEUE  she] LS LERhTH: Park 5(005)9] AT L FUHE
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3. CHAAMIZ(HCT-116) MAR{XE1}

AAF A FAZHHCT-116) A m|A= 29
A dolg 2AREY FEE9 FFE A2 A= Table
3oA] Bz vpe} Aok AE =Sl 25~100 ng/mlLo] 739, Be
Aol A 100.33~95.37%9] AZYEES Ho 8 2
AgAZTol v A a7 A9 e AL YE
AR 400 pg/mLof A= o7t 9l A2 ¢he o] Skl
w2t YA ZFHCT-116)°] gt A2 E50] 80.37~
57.37% W2 Zraste] ol 443} F2 150 MPao]| A 119f
AgstaS o 7HY =2 o A4S Ui 25 =9
Soyasaponin F&=9] A L AZMHCT-15)2] F4
< YAIgt . Ry vf gl S H(Ellington 5 2005), Ellington
5(2005)9] Aol = =25 ¥ =223 Soyasaponin B
group2 hAAA 2 9] autophagy?} apoptosisE FA]of| F=
o2 HCT-15 YA ZY] S494 ans Uil
iz &} th Shimoyamada & Okubo (1991)2 WolE9] AL,

17 - S84 - ook - 4N - g - oldde - olES - BEA

tj &to] H]3| Soyasaponin A group-& 2.3uj| ZHAdH= HbH,
Soyasaponin B group2 2.5 £713}H, o]+= drolr A
o] W& soyasapogenol glucuronosyltransferase(UGASGT) 2]
2/ stoll 9%t Soyasaponin B group] A/ F7tel| HE
Anekn sy, 2 AFOIHE ol % 1A elo] we
Soyasaponin B group 2] $tfo| 71513l 12 Q1ste] thAet
AZZHCT-116)0] 3t st B4o] Z7he Aoz By
Hr}
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I}, Table 49} Zo] A2 9 s=of wat ohgFstA
Ebytth AEEQl 25100 pg/mLe] AL, BE X ] JLof A
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Table 3. Anti-proliferative effects of crude saponin extracts of black soybean treated by different high hydrostatic pressure
treatments (0.1~150 MPa) and germination (0~4 days) in HCT-116 colon cancer cell

Cell viability of HCT-116 colon cancer cell (%)

Pressure Germination
(MPa) periods (days) 25 pg/mL 50 pg/mL 100 pg/mL 200 pg/mL 400 pg/mL
0 100.35+1.58 99.66+1.37 98.37+2.37 90.37+1.45 80.3743.65
Con 2 101.37+2.15 98.37+2.37 99.37+2.88 92.66+2.01 81.36+1.37
4 99.37+1.66 98.37+2.37 100.37+5.37 88.37+2.37 75.37+2.37
0 101.55+1.25 98.37+1.25 97.37+1.59 87.37+2.37 78.3742.37
0.1 2 100.55+1.43 100.57+1.25 97.37+1.86 92.3742.49 79.66+1.99
4 99.3742.37 98.3742.37 99.37+2.35 87.37+2.13 76.37+1.89
0 105.37+3.35 102.37+1.78 99.66+4.37 92.37+1.78 82.3743.65
50 2 104.37+4.37 101.3742.37 101.37+5.37 87.37+1.37 76.37+2.37
4 101.37+3.13 100.66+2.37 98.37+4.37 85.37+3.67 74.37+2.37
0 100.54+5.36 102.3743.37 97.37+1.37 90.37+4.37 75.37+4.67
100 2 102.37+1.37 103.37+4.37 99.37+2.37 80.37+5.12 70.37+5.37
4 100.66+2.44 100.37+2.37 97.3743.37 82.3742.37 69.37+4.37
0 99.88-+1.37 101.37+1.56 95.37+2.37 85.37+7.45 74.37+2.37
150 2 101.37+2.44 102.69+3.37 94.37+1.37 79.3742.37 68.37+2.16
4 100.3442.76 100.37+5.37 95.3742.12 75.37+3.45 57.37+4.36
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Table 4. Anti-proliferative effects of crude saponin extracts of black soybean treated by different high hydrostatic pressure
treatments (0.1~150 MPa) and germination (0~4 days) in PC-3 prostate cancer cell

Cell viability of PC-3 prostate cancer cell (%)

Pressure Germination
(MPa) periods (days) 25 pg/mL 50 pg/mL 100 pg/mL 200 pg/mL 400 pg/mL
0 105.63+2.12 105.63+3.32 101.37+3.47 95.33+1.16 91.70+£1.50
Con 2 104.62+1.12 100.15+1.79 96.69+2.44 83.91:0.90 77.78+4.87
4 104.65+2.04 100.36+1.21 98.37+1.10 88.23+1.52 53.3449.19
0 107.37+1.42 105.65+2.02 94.09-+1.87 93.73+1.10 90.63+0.15
0.1 2 103.65%1.55 98.02+2.44 90.37+1.43 80.34+0.68 75.55+4.02
4 89.05+1.06 80.66=0.21 78.18+2.50 77.65+2.15 57.67+2.85
0 96.49+1.86 99.82+1.10 96.1320.85 98.12+1.11 81.01+1.48
50 2 100.02+1.10 100.37+2.96 99.37+3.46 80.28+2.50 80.28+2.14
4 99.37+1.53 98.37+1.14 100.3743.16 78.05+1.38 64.1842.25
0 99.29+1.78 100.37+1.37 99.19+2.06 84.37+1.92 78.37+1.52
100 2 98.37+1.50 98.06+1.08 97.37+5.07 78.37+1.98 71.37+1.93
4 99.37+1.30 96.57+0.98 98.37+1.47 95.37+1.84 66.68+2.03
0 98.37+1.34 94.45+1.28 95.37+1.65 96.77+2.21 85.93+3.96
150 2 100.79+1.98 93.37+1.98 90.37+1.00 78.81+1.88 65.37+2.39
4 97.17+2.69 93.82+1.95 87.37+1.32 75.37+4.91 39.79+6.72
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Table. 5. Anti-proliferative effects of crude saponin extracts of black soybean treated by different high hydrostatic pressure
treatments (0.1~150 MPa) and germination (0~4 days) in AGS gastric cancer cell

Cell viability of AGS gastric cancer cell (%)

Pressure Germination
(MPa) periods (days) 25 pg/mL 50 pg/mL 100 pg/mL 200 pg/mL 400 pg/mL
0 110.15+1.17 92.16+2.34 90.76+2.28 79.56+6.10 67.02+3.76
Con 2 112.74+6.93 100.64:+1.89 96.00£1.65 80.66+1.24 63.26£1.77
4 102.71+1.37 102.93+1.94 96.96+3.15 72.5542.30 45.2345.20
0 108.24+1.00 91.87+1.44 84.64+1.57 72.99+5.48 66.73+1.84
0.1 2 111.04+1.97 101.9+1.68 85.90+2.99 75.50+£3.44 61.27+4.41
4 103.45+4.64 89.66+1.88 83.76+5.98 71.22+1.97 50.80+6.36
0 101.8245.69 91.7242.11 87.3742.42 78.89+2.74 63.15+0.77
50 2 93.71+1.98 85.75+1.67 87.37+1.90 78.38+1.19 42.9143.54
4 95.26+4.23 80.51+2.08 79.48+4.77 77.57+1.84 39.82+1.11
0 95.82+4.16 77.94+2.78 75.47+4.86 70.54+3.36 35.50+4.97
100 2 84.18+2.86 78.71£1.65 77.47+4.81 69.77+3.37 35.15+2.78
4 81.87+2.21 80.64+1.01 72.70+1.62 61.90£3.11 32.84+3.93
0 81.02+2.21 79.86+3.05 87.65+5.44 54.19+5.52 42.2140.81
150 2 82.41+4.97 78.25+1.64 79.40+2.97 64.68+7.19 31.1142.66
4 78.17+2.44 73.54+3.11 72.62+1.27 53.27+3.31 23.9443.58
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