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Abstract

Antioxidant, anticancer activities and nitric oxide (NO) production of Vietnamese and Thai yonganyook
(Euphoria longana) fermented with lactic acid bacteria and Bacillus subtilis were investigated. Total organic
acid contents (TAC) of Thai raw yonganyook (473.49 mg/g, 89.2% of TAC) were higher 3.2 times than those
of Viemamese raw yonganyook (148.48 mg/g, 86.8% of TAC) and major orgamnic acids of two materials were
formic acid and malic acid. Total free sugars contents of Vietnamese raw yonganyook (434.63 mg/g) were
higher 1.2 times than those of Thai raw yonganyook (378.77 mg/g) and major fiee¢ sugar of two materials
were sucrose, glucose and fructose. NO production of RAW264.7 cell treated with methanol extract of Vietnamese
fermented yonganyook was shown to be a lower level than that of Thai fermented yonganyook. It's production
by fermented yonganyook was strongly exhibited in low dose (0.2 mg/ml) than in high dose (1.0 mg/mL)
as compared with raw yonganayook. Electron-donating ability (EDA) of Vietmamese raw yonganyook
(41.7243.59%) at 600 ng/assay was higher 1.4 times than that of Thai yonganyook (30.20+4.80%). EDA of
Vietnamese yonganyook fermented with B. subtilis at 600 ng/assay was 43.57+2.07%, which was the highest
level of all samples tested. Anticancer activity of raw yonganyook on human HeLa cell was similar to between
Viemamese and Thai yonganyook. In inhibitory effect of HepG2 cell growth, methanol extiact of Thai yonganyook
(46.13+4.80%) was higher than that of Vietnamese yonganyook (33.07+0.92%). Inhibitory activity of fermented
yonganyook on HeLa and HepG2 cell growth were 39.21+1.46% and 48.07+1.63%, when 200 pg/assay of
methanol extract of Vietnamese and Thai yonganyook fermented with B. subtilis were used, respectively.
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B2 AlE 321 B=TA) HEGARS ekl g B
Aol A FYsle] AMESATE Eotge] WA E A g
T2 AFiddetn vAEaty e ed 14
A AgEFoBRE FFEsle FEEH w0
AEALAE ol 7€+ Bacillus subrilis KACC-9122P9} 3
SEAEI2RE  FEIWe  Lactobacillus  bulgaricus
KCTC-3635, L. acidophilus KCTC-3168 2 & BAl Z231¢]
T4 FASA AR RE BokaLo. | reuteri KFRI-661-S

AbgstEct. a8la B, subtilis KACC-9122P2] X}
soluble starch 19, yeast extract 0.5%, peptone 0.5%, MgCl, -
6H:0 0.05%= FAE SY ujx], RAF9 HRE
MRS(Difco) Hi=]E AH&-8t3Ach
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B. subtilis KACC9122P 2! #ALg<] ujjoke 300 mL Azt
Fof22=9) SY 3 MRS AAHAE 247} 100 mL# 3 713]
321, 15% Hitgt & Y viRjollA] An| gt vikg
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50 mM potassium phosphate buffer2 32]-& v}z 3l &4
4T, 10,000xgel|A] 153 B3t LA Helse] 232]9] Ao
= THEIAoH, Z42he] 4359 100 ULE 96 well plated]
Y31, o]7]< Griess A]2K0.1% N-1-naphthyl- ethylendiamine
H0 : 1% sulfanilamide/5% HPO, = 1 : 1)S S H7}3hod
10%-7F ¥F-2-A)7] &, microplate reader= 570 nmol| 4 &%
& S48 Nitrite®] F=& NaNO;Z o] 83 AL
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AL F(Electron-donating ability, EDA) &% & 96
well plate]] o €-&2 =<1 1.5x10* M DPPH(1,1-diphenyl-
2-picrylhydrazyl, Sigma Chemical Co., St. Louis, MO, USA)
4 90 Lok AR 10 WLE H7RSE 3 108 T 95 Al
T}2- microplate reader® 517 nmol|4 352 38k
Fro) 0 AAFolF S obehe] Aol ueh ANSHL
u, DPPH &9 4l ogheS 718 AR FREe
blank 2 3331, A& L WgHEE 92 AL 272
SFATH23).
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A3 A A EE QAAQ] A8 LA ES] Hela
cell¥} 7FFAIEQ HepG2 cell 2 Korea Cell Line Bank
KCLBZ3H Festol o] AL83192m, 247t 5%
FBS(fetal bovine serum, Hyclone, USA) & &} 4] &3l
%715+ DMEM(Dulbecco’s modified Eagle’s medium,
GIBCO, NY, USA) Hl FH - ALg-3t5 T oAl 2ol v 3t
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300 L ) BFske] 2447 & Al E AT TER Ax
3o 10 1L H7HeE 3 377, 5% CO; vl Y7ol 72413k vk
3153t} o 7] ol PBS(phosphate- buffered saline)ol] 5 mg/mL
o] FER AZg MITE 20 L& Hrista Fde vk
ZAGA 4N Bt WAL AALL 7 wel
g DMSO(dimethyl sulfoxide) 300 uLE 7}5fe] ELISA
reader(Molecular Devices, SpectraMAX 340pc, USA)Z 517
nmol| A &FTE =% 3t inhibition rate(%)E -3+ th.
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£ B2 89H8(473.49 mg/g)o] W EF1H(148.48 mg/g)
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B EHAME & Aol7t JAA T, 2 Ay T
48 8259 Fo] 2 gF4 L 89H80] F 7]
A ol A vl EGA 1o D E ] g 47t 3.8 9}
3.7 A bl 283 B subtilis 2 £33 RAMT
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I 9EE ¥k g AL 46.6%9) 27.9% oW, HIE
ke 30.1%9) 286% 2 1 FHeko] & Zo g 7AH
olde] Ao A A= 2 EF 4k wFd 93 U8
5] F {714 Fagol Zadinzg, TR 49H50] o
T Bl HIsle] Algte] ZraEE ARl 9lg Aem
HHET Jwa 5252 98 % AME Jozy £7]9
F A714he 5049 mg%H om, F8 f7)4k o e
succinic acid(177.7 mg%), citric acid(152.4 mg%), malic
acid(98.7 mg%)= B.astgrh

Table 1. Contents of organic acids in raw and fermented
yonganyook of oriental medicinal herb

(mgfg)
Organic acidls YT0  YIBS YILB YV0 YVBS YVLB
Citric acid 401 244 206 239 -
Tartaric acid 833 49 381 399 201 139
Malic acid 17850 8257 6249 3052 1498 1289
Succinic acid 3612 1583 1087  12.84 3.55 275
Lactic acid ~ 2.67 L1l 0.74 1.96 0.83 0.59
Formic acid 24386 11362 5210 9678 3671 2471
Acetic acid - - - - - 0.15
Total 47349 22056 13207 14848 5808 4248

YTO = Thai yongamyook YVO= Vietamese yonganyook.

YIBS, YVBS = YTO and YVO fermented with B, subtilis HS-25.

YTLB, YVLB = YTO and YVO fermented with mixture of L acidophilus, L bulgaricus
and L reuteri, respectively.
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o] B Z4H378.77 mg/g)ell HEHd 1.15u] H-e ke e
ydlew, Fod {ET HIATH sEEA
sucrose, glucose$} fructose® .1, B =E4Ho)| A= mannose
7t uFgeg meg YRdA FAE2EHUY. a8x B



534 S A FAGREEE A A4 A58 (2007)

subtzlls 2 3 AAkT uj el dto] Al zH RE B
o] F Fede FAe A vsle] 27} =it 473%
o) 42, 2%, uﬂg AL 436%9F 31.5%F 1 FEFo] 7hAad
Jom, ole F f714Fe] Walet falehA dre] HAz
AR A o "y T Aokt ol o wEA FoR
Slgsime A9 1 gl B Aoz FeErh b
T252 99Tl AdE e 219 Fo v
3 &S glucose(0.75%), fructose(0.34%), sucrose(0.21%)
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Table 2. Contents of free sugars in raw and fermented
yonganyook of oriental medicinal herb

(mg/g)
Free sugas  YIO  YIBS YTLB  YV0  YVBS YVLB
Sucrose 11926  94.65 82.15 14663 5364 39.55
Glucose 14388  24.62 26.41 13073 65.53 4253
Mannose 12.18 - - - -
Fructose 10345 59719 5108 15727 7051 54.68
Total 37877 17906 15964 43463  189.68  136.76
YTO = Thai vonganvook, YVO= Vietnamese yonganyook.
YTBS, YVBS = YTO and YVO fermented with B. subtilis HS-25.

YTLB, YVLB = YTO and YVO fermented with mixtwe of L acidophilus, L bulgaricus
and L reuteri, respectively.
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Table 3. Effect of raw and fermented yonganyook on NO
production in RAW264.7 cells

Concentration

Samples (mginl) NOuM)
10 0362001

YT0 05 0374001
02 0.38:0.01

10 0372001

YTBS 05 04340.03
02 0462002

10 0362002

YTLB 05 0411001
02 0432001

10 0342001

YVO 05 0352002
02 0374002

10 033001

YVBS 05 0372001
02 039+0.02

10 0354001

YVLB 05 0394001
02 042:001

YTO = Thai yonganyook(Raw), YVO = Vietnamese yonganyook(Raw).

YTBS, YVBS = YTO and YVO fermented with B. subtilis.

YTLB, YVLB = YTO and YVO fermented with mixture of L acidophilus, L bulgaricus
and L reuteri, respectively.

Data were presented as the meantSD of triplicate determinations.
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T2 HEGAF] 41.72+3.59% & B 24 30.2024.80%0] H]
oto] 14 Emgtod, @E 8ot ATl L B
subtilisz. WEA)7] W EFAL 80k8-0] 221 600 pgol A
BSTR01%E 71 =A Veton, 1 9o vy goks
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Fig. 1. Electron-donating ability of methanol extracts of raw and
fermented yonganyook of oriental medicinal herb.

YTO = Thai yonganyook, YVO = Vietnamese yonganyook.

YTBS, YVBS = YTO and YVO fermented with B. subrilis,

YILB, YVLB = YTO and YVO fermented with mixtwe of L. acidophilus, L bulgaricus
and L. reuteri, tespectively.

Data were presented as the meantSD of triplicate determinations.
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Fig. 2. Inhibitory effects of methanol extracts of raw and fermented
Yyonganyook of oriental medicinal herb on HeLa cell growth.
YTO = Thai yonganyook, YVO = Vietnamese yonganyook

YIBS, YVBS = YTO and YVO fermented with B subrilis.

YTLB, YVLB = YTO and YVO fermented with mixture of L acidophilus, L. bulgaricus
and L reuteri, respectively.

Data were presented as the meantSD of triplicate determinations.
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Fig. 3. Inhibitory effects of methanol extracts of raw and fermented
yonganyook of oriental medicinal herb on HepG2 cell growth.

YTO = Thai yonganyook, YVO = Vietnamese yonganyook

YTBS, YVBS = YTO and YVO fermented with B subtilis.

YTLB, YVLB = YTO and YVO fermented with mixture of L acidophilus, L bulgaricus
and L reuteri, respectively.

Data were presented as the meaniSD of triplicate determinations.
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