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Toxicity Reduction and Improvement of Anticancer Activities from Rhodiola sacha-
linensis A. Bor by Ultra High Pressure Extracts Process
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ABSTRACT : This study was performed to investigate the reduction of toxicity and improvement of anticancer activities
from R. sachalinensis by ultra high pressure extracts process. The cytotoxicity on human kidney cell (HEK293) and human
Tung cell (HEL299) was showed below 20.4% and 21.6% as compare to normal extracts in adding 1.0 mg/mé concentration.
This showed that toxic materials through ultra high pressure processing is broken or degraded. Because bond such as
hydrogen bond, electrostatic bond, Van der waals bond, the hydrophobic bond, can be broken by high pressure. The anti-
cancer activity was also increased in over 7% by high pressure processing in A549, AGS, MCF-7 and Hep3B cells. The result
showed that extraction by high pressure have low cytotoxicity and high anticancer activity. So, the high pressure extraction
technology can play an important role in eruption of new material with high biological activity.

Key Words : Rhodiola sachalinensis, Ultra high pressure, toxicity reduction, anticancer activities
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917k ukeba|£¢] MCF-7 (breast adenocarcinoma, human,
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Table 1. The extraction vields of R sachalinensis according to
extraction process.

Sample Yields(%, w/w)
WE" 8.39
UE? 12.47
HPE5? 15.36
HPE15% 16.13

UWE: water extract at 60°C, control

2UE: ultrasonification treated for 30 minutes at 60°C with water
solvent

YHPE5: holding high pressure for 5 minutes after ultrasonification
process for 30 minutes at 60C with water solvent

HPE15: holding high pressure for 30 minutes after ultrasonification
process for 30 minutes at 60C with water solvent

Cytotoxicity (%)

0.2 04 0.6 0.8 1

Concentration (mg/ml)

Fig. 1. Cytotoxicit( of the crude extracts from R. sachalinensis on
normal cell line, HEK293 (WE: water extract at 60T,
control, UE: ultrasonification treated for 30 minutes at 60
T with water solvent, HPE5: holding high pressure for 5
minutes after ultrasonification process for 30 minutes at
60°C with water solvent, HPE15: holding high pressure for
30 minutes after ultrasonification process for 30 minutes
at 60°C with water solvent).

Cytotoxicity (%)

0.2 04 0.6 0.8 1

Goncentration {ng/nl}

W E -» UE =& HPES —re~HPE15

Fig. 2. Cytotoxicitr of the crude extracts from R. sachalinensis on
normal cell line, HEL299 (WE: water exiract at 60C,
control, UE: ultrasonification treated for 30 minutes at 60
C with water solvent, HPE5: holding high pressure for 5
minutes after ultrasonification process for 30 minutes at
60T with water solvent, HPE15: holding high pressure
for 30 minutes after ultrasonification process for 30
minutes at 60°C with water solvent).

(lung adenocarcinoma, human), 917+ F-webA 2]
(breast adenocarcinoma, human), 17+ ZF&-A 2l



Inhibition ratio {%)

Concentration {mg/m{}

EEIWE S8 UE [ENDHPES EERELHPETS e WE = @ UE ~H-—HPES = @ HPEtS

Fig. 3. Inhibition ratio of growth A549 (bar chart, %) and
selectivity (line chart) in adding the crude extracts of R.
sachalinensis (WE: water extract at 60°C, control, UE:
ultrasonification treated for 30 minutes at 60T with
water solvent, HPE5: holding high pressure for 5 minutes
after ultrasonification process for 30 minutes at 60 with
water solvent, HPE15: holding high pressure for 30
minutes after ultrasonification process for 30 minutes at
60C with water solvent).

inhibition ratio (%)

0.4 08 08 1
Concentration {mg/mf}

O WE B UE ESS) HPES EEEEIHPE15 =-keWE = % UE —9=~HPES - & HPE1S

Fig. 4. Inhibition ratio of growth AGS (bar chart, %) and
selectivity (line chart) in adding the crude extracts of R.
sachalinensis (WE: water extract at 60°C, control, UE:
ultrasonification treated for 30 minutes at 60C with water
solvent, HPES: holding high pressure for 5 minutes after
ultrasonification process for 30 minutes at 60C with
water solvent, HPE15: holding high pressure for 30
minutes after ultrasonification process for 30 minutes at
60T with water solvent).
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Table 2. Inhibition ratio of growth MCF-7, Hep3B and selectivity in
adding the extracts of R. sachalinensis.

MCF-7
Sample Concentration |phibition
ratio

0.2 25.1+28 3.69
0.4 31.8+£3.1 341
WEY 0.6 49.8+30 4.04
0.8 63.1+25 3.80
1.0 685+39 270
0.2 274+22 472
0.4 354+29 4.02
UE? 0.6 53.2+3.2 4.88
0.8 678+£26 426
1.0 725+£3.8 3.09
0.2 295+23 453
0.4 384+32 457
HPE5? 0.6 56.3+26 493
0.8 68.4+34 468
1.0 744+29 3.30
0.2 289+1.8 4.89
04 376+£26 4.82
HPE15Y 0.6 545+3.7 534
0.8 69.7+3.6 505
10 75.8+42 371
TWE: water extract at 60C, control
2UE: ultrasonification treated for 30 minutes at 60 C with water
solvent
IHPE5: holding high pressure for 5 minutes after ultrasonification
process for 30 minutes at 60°C with water solvent

AHPE15: holding high pressure for 30 minutes after ultrasonification
process for 30 minutes at 60T with water solvent

Hep3B
Inhibition
ratio
224+21 329
33.7+29 3.62
498+3.1 4.05
58.6+27 353
69336 274
253+14 436
343+25 390
53.2+29 4388
604+32 3.80
724435 3.09
256+18 393
376+25 448
55.4+26 4.86
63.5+4.1 435
75.3+3.8 335
26.1+25 442
39.3+2.0 5.04
55.9+2.7 548
643134 4.66
766+39 375

Selectivity Selectivity

Re Bach AdA s BE FEEAA 1598
0.6 mgnd oA 4972 QMM T P Ee AP AME
TE Hoh

Table 2= MCF-7% Hep3Bell tidk Aoi4l €4 3 ¢
A AEEE el Zolth A5499 AGSS FRIZIAIE 7F
Aol Wl e oEH o F71s13om, MCF-7% Hep3B
= | myml &) E=oM HPE157} 242 75.8%, 76.6%= 7V3
o FA4e Vet AEA ApERE 0.6mgmnt o] kol
A 534, 5485 7P o X5 VERSITL

sotaby AY A Zagts 259 A@E AR 2] A

sp ore 7o) Qur 230l 7% oYe we B
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1:}" - =
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4. Scanning Electron Microscope 2+
279 2% ¥ 24 %39 gugE wske AT 9



i
fo

X _llOdF

! (=, o ] HEC
5% 2L A7) BojdsF XA Holi 7
& o). At FE2EL 253%2 23T AESE Fof| H]
8 = HAS vepfio)l 29 A2 A 0] AREHE A
S Ik 29 A L& B3 HEL299E ©]83F Al
F=A AT 1.0mymd o] FEoA dut F&2E9 WE
Hr} 5% A= v 5AS vl
otga 22 A549, AGS, MCF-7, Hep3B2] SHIEE
Aol ARg3l] AN EAT. BE GHEAA 1.0 mgmbe) F
oA 75% ool Ee AABAEE B, 3 o2
AT ha R AEe) MESY] M Ve A8
A EE 0.6 mgmloA 7MY 2 TRIE HYed 25 40
oz yehgem, 158 B 23 F&8 3 o) M
Fig. 5. S ! h hs of the surf = Ure%dr'}
ig. 5. Scanning electron microphotographs of the surface of R. B oAE ADE == =700 2 O] Zo] == uhy
sachalinensis after treating high process for 5 and 15 - =F _Ej & Sl }_J_H% ) 712 } °r
minutes. o2 FEHA A9E F8AEEY BBl 2ages
A UItrié(l)SeI?\Eatlon treated for 30 minutes at 60°C with water 213 ‘}«Z‘M /(ﬂ:gl_‘lg_']: DR, OJ??H%%? 27}z <la) /:o o]
B: holding high pressure for 5 minutes after ultrasonification o~/ FILe™, S} 54 =4o| vy=e sz ddd
process for 30 minutes at 60°C with water solvent o} ©sk WA =2 o3 RS HTE 209t 23
C: holding high pressure for 30 minutes after ultrasonification D mm el Lo = 5 =
process for 30 minutes at 60°C with water solvent. of oF FE2 AEA SHA A= AR T 78S
w7y N e, AR A gwd o) wWeE )
st ARFFARATAAS olgale] B934 g 4002 & T F ol Aow Adu. TN e Wshks 239
tiste] AFSATE (Fig. 5). (A 60T BX 2 F 2 F5S T dur] 5] Agd #2249, A714 4%,
9 Ay Aew g 24 mHle] HlwA thRe]l  whiEwpAZS, #AA%F e ot Adsol Belfes
EA G A Aol FElE AR e v 23 A AR W) g Ao Bt
YOR 717} 5%, 158 A B} (O 43 224 B4
o T wslo] ANk F2L AN AT vehE FE A ZAlo] o
o ke R HAY F AT 18] 2378 olgd
2% UM WI1RAS Bol 4590 BobrlE SN 2 ¥ A7E ¥E03% FASAATI A o8 43
Holle Feg F4 ok ¥ 2u% 5L AT B),  © ASE ol 4T AelE 23U
CPIME o Hel e BR 2R ohgh Ui x3)
T B g ol f-8EH 85 Sk ANER & LITERATURE CITED
22 B9 580l 7R A0R nalth Ea FHA) 54
229 gy WAL Esl B4 AoE e )zl Ao Bennett PB, Marquis RE, Demchenko 1 (1998) High pressure
2 Holth Wl B ATE B 239 220 F3 84 1\)(1011(()gy and medicine. University of Rochester Press., New
or
= 2 Bolsr &= 9) ¥ Sl = ’
] OT]—% A I Agen], shor 2y 9] 4 Dool R, Peto R (1983) The causes of cancer: Quantitative
olg 2| el JERA Fo Ay} Agsojof & Aot} estimates of avoidable risks of cancer in the United States
today. Food and Chemical Toxicology. 21(4):512-513.
x4 o Kim SJ, Hwang B, Hwang ST, Ahn JC (2004) Production of
- e saliclroside from caffus culture of Rhodiola sachalinensis A.
for. Korean J. Plant Biotechnol 31(1):88-94.

EioNe 23 F2 ZAHS B3 £4x =4 A Kim MH, Park CK (1997) Inhibition of ethanol absorption by
g gRolslky gale Dolbrly] 9sle] HAES Axslaey ‘Rhodiola s‘achalinensis in rats. Arch. Pharm. Res. 20:432-434.
A= o} 1 Ming HQ, Xia Ge, Zhang RD (1988) Effects of alcohol aqueous
Ak ofdfel A extract from Rhodiola rosea L. root on learning and memory.

QI7ke] A} A1 EQ) HEK293S- o83t Al X S48 Act. Physiol. Pharmacol. Bulg. 12:3-16.

Fgo T 1587 27k Park JH, Lee HS, Mun HC, Kim DH, Seong NS, Jung HG

415

Bang JK, Lee HY (2004) Effect of ultrasonification process on



2
S

o

- 2T - Syed Abdul Qadir - 24 - HEB - 0
chinese natural medicines. Chem. Pharm. Bull. 45:1498-1509.
Zhang S, Zhu J, Wang C (2004) Novel high pressure extraction
technology. International Journal of Pharmaceutics 278:471-474
A EA A 2, o7 | A A

enhancement of immuno-stimulatory activity of Ephedra sinica
Stapf and Rubus coreanus Miq. Koeran J. Biotechnol. Bioeng.
A, AFE, o|FH (1994) o
A&, p. 324.
Wiz (1994) FEIAZESE. BITH. BT, p. 314.

19(2):113-117.
Ryu KY, Kang WS, Kim YH, Jang HD, Hong JH, Yoo HS,
Yun YP (1998) Antioxidative effects of the rhizomes Rhodiola

sachalinensis. Yakhak Hoeji 42:312-318.
Yoshikawa M, Shimada H, Horikawa S, Murakami T, Shimoda
H Yamahara J, Matsuda H (1997) Bioactive constituents of

416



