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Abstract

This study was conducted in order to investigate the optimal fermentation periods of the Smilax china L. leaves
as a fermented tea via Aspergillus oryzae for 0 (non-fermented), and 10, 20, and 30 days (NF, F10, F20, F30).
It was also observed for its quality characteristics. In the color and spectrum (400~ 700nm) of 1% tea water extract,
NF was light yellow, whereas fermented tea (F10~F30) was light red color, and the F10 among F10~F30 has
the clearest color and spectrum. Furthermore, acceptabilities of aroma and brightness were insignificantly different
between NF and F10~30, while the mouth feel and overall acceptabilities were insignificantly distinct among all
of the fermented teas. Therefore, these results suggest that the appropriate fermentation period for tea fermentation
is 10 days. On the other hand, the total polyphenol and flavonoid content in the NF was the highest among all
of the fenmented teas. In the antioxidant parameters, EDA (electron donating ability), FRAP (fenic reducing antioxidant
powen), and LPOIA (lipid peroxidation inhibitory activity) in the NF were the highest among all fermented teas.
Meanwhile, the XOI (xanthine oxidase inhibitory activity) was low, as well as insignificantly different from NF
and F10~F30, whereas the AOI (aldehyde oxidase inhibitory activity) was markedly higher (38.09~41.70%) by
the hot water tea extract (with or without fermentation), particularly the AOI that has increased via fermentation.
In conclusion, the overall antioxidant activity tended to be reduced by fermentation; however, the EDA, FRAP
and LPOIA in the fermented tea for 10 days was higher than the activities during 20 ~30 days of fermentation.
There was a similar result in the color and acceptability of fermented tea for 10 days, which was remarkably
better than those of 20-30 days. Therefore, fermented tea from the leaves of Smilax china L. could be expected
to be used as a functional tea without the loss of inhibitory activity of both the XO and AO via fermentation.
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Fig. 1. Preparation and fermentation procedures of Smiax china
L. leaf teas.

BNF . non-fermented, F10 : fermented for 10 days, P20 : fermented for 20 days,
'F30 : fermented for 30 days.



Sensory quality, antioxidant, and inhibitory activities of XO and AO of Smulax china leaf tea fermented by Aspergillus oryze 131

741090 A71= 8AAIY ofikel A A HTE * 40T Y
EZ3Ax7NA FES] AXAIZ F food mixer
(HNF-1710, Hanil Electric Co., Ltd., Seoul, Korea)S A}-8-3}
o] 40 mesh Y=Z 231921, polyethylene filmO =
YBsle] 4T BASHA AJ|52 ALEsATh

Ua g dFe A EFATHolA BEEL Apergillus
oryzae KFRI 9955 malt extract(Bacto ", Becton, Dickinson
and Co., Sparks, MD, USA)E A}8-3}a] 25TolA] 747t
Qe Fste] 10°ellymLE F45 248t FHOE A}
833t

HtS X H|Z=2HH

Anjeg = waate] AlZ= Fig 1949} 2o] Az
ST &, 4Tl REFA B2 AvHd=e 1 keol
malt extractol] A Bl 8 = 100 mLS =F5 900 mL}
Tgs BS FFE 40] 2574 10, 20 2 30U7E LEA]
Atk Al 989 FE polypropylene bagoll ol 121T
N 607 7HE T SFRAoH, o]ojA] 40Tl A=A
A AnjddE TS AZsATh

I s4A

rk
@ or

-

A4FFE2 tea extractor(Damian Tea Co., Anyang,
Korea)E ©]-&3tc] 90Ce] (el Hrdad=3
B2 1%(why) FEE 3Fo] 587 o] 50T B
2 5ol RgasHA AEE ARSI d 58 dS AE
AT w53t (AD-F-B ARSI E 3] 9 40~6041] 9] o4
39 25702 F 13] 4A3H 457t W] ik A
o} 7|3 w0 gk FHS Pt o, 57 459 AlE
of &} FHaroma), “taste), A (color), 7]
(brightness) 2 Yol Y= ZZH(mouth feel)ol] thEt 7] S =}
2 Z3A Q1 713 % (overall acceptability)E 53 SE=H(27)
o8 ofF upmtk(13), Uirk2), BEolth3d), Foh4
A), o RGN DA,
<2l Aol M4t

A AR 1% EFFEAS AEE 31
colorimeter(CR-200, Minolta Co., Osaka, Japan)Z 8}7]=
YERE L gkdightness), 2] £ S UERNE a ghredness)
) AT 2 JERNE b gh(yellowness) 2 H°Zk(hue angle)

Aatdeh ol AFRE TEWMA L a 2L b e

94.5, 0.3132, 0.3203°]| It} &, spectrophotograms-=
A8 E AFE-3}4] recording spectrophometer(Cary
Winuv, Varian, Seoul, Korea)S AF8-3}4] 400~700 nmol| A
o] FH=E A3k

Z
Q

=

S
=

=

1
74,
=

o 1% o ¥

& polyphenol ¥ & flavonoid &2k
1% @55FEHS A EE ARS8 polyphenol(TP) &3

< Minussi 5(28)2] el wel EFFE9 100 pLoll 2%
sodium carbonate 2 mL2} 50% Folin-Ciacalteu reagent 100
ILE 7} ¥ 720 nmol A FBEE S5 0H, gallic
acid(Sigma-Aldrich Co., St. Louis, MO, USA)2] %714
o oste] S AEsHATE T flavonoid(TF) g2
Meda 5(29)9] Wi wel €432 1 mLd 2%
aluminum chloride 1 mL$} 50% &% 1 mLE &35}¢]
A4 1027 BREAIZ] T 415 nmollA] FREES 24
3HoH, EFF quercetin(Sigma-Aldrich Co.)9] T

Aol ofate] FiFe AEstsih

_m]t ol

mY

HAIZ0is

ZA}8o4 % (electron donating ability: EDA)S Blois(30)
o] WHo et AR 1% E5FEY 02 mLol| 0.4 mM
DPPH(1,1-diphenyl-2-picryl-hydrazyl) 8¢ 0.8 mLZ 7}-}
o] 1027 218 g 525 nmoll A F3 =2 Z3slon
AAEAS(%) = [1 - AEFFEHET FBT)] x 1009
Ak oJate] BHEE =S Th

Y el

H ¥ (ferric reducing antioxidant power: FRAP)->
Benzie9} Strain(31)] ol wel A1 59 1% 55
0.05 mLell FF5 005 mLg 7}ste] £33 & 03 M
sodium acetate buffer(pH 3.60)¢} 10 mM 2,4,6-tris
(2-pyridyl)-s-triazineS- 3H-4-3H= 40 mM HCl €9 2 20
mM FeCl; £4(10:1:1, v/v)9] &84 1.9 mLE 7|5}
37°Col A 3087t HE-A17) % 593 nmoll A FR =S =5}
Aot dEx2Te FE2 il SHSE ARSI e &
A AZAR g Fe''o] Fe' & 3% &S ymole®

e R,

XA nprE AMals

| A 3}ak3} A8l %5 (lipid peroxidation inhibitory activity:
LPOIA)< Banerjee 5(32)¢] WHS Y Wdsto] Aldsh
AT =22 10%(w/v)E FHrdh= 50 mM Na-phosphate
buffer(pH 7.49)Z w23}st A 025 mLol| 1% EFF=H
Z7554E 212 020 mL 2 0.55 mLS 78kt o 7)ol
70 mM FeSO, & 0.05 mL< 7}ate] 37ColA 3087F
HHS-A)17) & pHE 352 A3 20% acetic acid 1.5 mL2}
0.8% thiobabituric acidE &-7-3F= sodium dodecyl sulfate
1.5 mL % 20% trichloroacetic acid 0.05 mLZ- 75}l 95|
A XSS 7HE e o WZAE T o 7)ol n-butanol
5 mLE 7131e] 3,000xg® 108-7F YA R sle] Ao A=
Ao FAEE 532 nmollA] SR oH, A3E(%)=
[1-(test blank®] OD/blank2] OD)]x1002] AlAF2 o] 2]3}ed
A A} ARS8



132 S A F AR5 3] 2] A2l AT (2014)

Xanthine oxidase %! aldehyde oxidase2| *|al&HA

A EFd A5 HEENF), 109 & xKF10), 20
o whg 2KF20) 2 30¥ WHExHF30)e] HF Eu3le Alg
9 1% FFEdS A8 E4YU-2 Rajagopalan 5
(339 U4 °ﬂ uet E71e] 3k 22O = FE xanthin
oxidase(X0) 2 aldehyde oxidase(AO)E =, ammonium
sulfate F-3], 4 2 QAR E gslo] & HA S &
S10CoAA B@stHA FAISHATH XO B EE Stirpes}
Della Corte(34)2] #Hel wa} 7132 xanthineS- uric acid=
o] MIFEE thx7ol g %= Hellon, A0 24
S+ Rajagopalan 5(33)9] "ol wel 7] NMN
(N'-methyl nicotinamide) > 258 A+8}# pyridoneS 300
ol FHEE 24T o Anojale] SRS A7k

& tiEzTol e %2 e

SHAE

e 33 WEoz AYstel YA s FFURE |}
B, I AR %09 257 9] Hgky FFHX}
= Yehl itk 914 HZ-S SPSS version 12(SPSS Inc.,
Chicago, IL, USA) software package program< ©]-83}]
Duncan’s multiple range testS Y3} }.

ol gd=2e YHEx drFEde
=

A orymedl| 23+ AuF=e] waate] wa vt w
2 1% E5FE9 9] AT} spectrum(400~700nm) 2] M3}
2 zA}8F A= Table 1 2 Hg 29F 2t} 8712 UJehlie
L' 10~3097F 2EAZ] F10, F20 2 F300) A& 327
8~35.722 WEA7|A] &S NFQ 51.098th A=A vt
o}t AAEE JeEfE a gk o] ¢} w2 NFe) 24
= 9.150]9 21 F10, F20 @ F309] A= 19.34~19. 675
el oR w9l &, GA=S Yepll= b e a g
Hko o] #4-8 YER] 91213:1 L,a 2bgt 25 Taxe}

HEE A} Tholl = #9132l x}Ol E BHYou izt

2 F213 Aol RISt o338k d2-2 hue angle(H®)2]
Zroll Al HolF%0] NFE 68.722 A3 418 wu} Fl0,
F20 @ F30014E 36.02~37.060.2 B Ao 2 457}
o] T3 AfolE HolA| ghgol wEt 1097k Ha=
Aul g EAlshs T A FAS o=
polyphenols “g-2] tf-to] Wil o]ste] AkslE= Ao
2 /~371—Q1:].

SHA, 1% G@FFE 9] 7 FoA Y FREE A
A7} F109] 4-9-< 53] 400~550 nm 37 9] ol A] NFu:
F20 % F3090 I3l & F34E=E Yok ot

AAFTL gpectrumAte]

ao] w2} 475~489 nmel A FBshE MEE =
O} A ]o SR o) O],]‘ tﬂ-_g_y]7].o] 0¥ O])E)]_O]

S
=2 =“
2250 AR gasiAY 245= Aol

rlo

>

3
]
o

rol i, ol

=
3
2

R O
il (H O, ox
o

Table 1. Hunter’s color values of 1% hot water extracts of Smilax
china L. leaf teas during fermentation by A oryze

Hunter’s color values

Plots” : P :
L a b H°
NF 51094325 0.15+0.74°  1644<166°  68.72+43T°
F10 35724245 19.67+189" 11294157 37.45:2.40°
F20 34514109 19324123 1131098"  37.08:195"
F30 3241240 1934£144°  1130:072°  37.02¢167°

"NF : non-fermented, F10 : fermented for 10 days, F20 : fermented for 20 days,
F30 : fermented for 30 days; L’ lightness, a; redness, b; yellowness, H°; hue angle.
Different superscripts at the same column (a~c) indicate significant dlfferences (p<0.05).
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Fig. 2. Spectrophotograms of fermented Smilax china L. leaves tea
1% water extracts at different fermentation periods by A. oryze.

NF : non- fermented, F10 : fermented for 10 days, F20 : fermented for 20 days, F30
. fermented for 30 days.
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Table 2. Sensory quality of fermented Smilax china L. leaves tea
1% water extracts at different fermentation periods by A oryze

Plots”  Aroma Taste Brightness ~ Mouth feel accgggggity
NF  275:040%7 215802270 3.16£035° 2.19:027° 237029
FIO 2841041 365:032° 3.04:028 345:034°  390:030°
F20 2524034 359:028" 294031 338:028" 378023
F30 2413030 3.13:027° 290034 327:029" 365:021°

NF : non-fermented, F10 : fermented for 10 days, F20 : fermented for 20 days,
F30 : fermented for 30 days.

ONS: not significant,

Walues are meanzstandard deviation of 25 panels evaluated from very poor (1 point)
to very good (5 points). Different superscripts at the same column (a~c) indicate
significant differences (p<0.05).
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Fig. 3. Content of total polyphenol (TP), total flavonoid (TF) of
fermented Smilax china L. leaves tea water extracts at different
fermentation periods by A oryze

NF : non-fermented, F10 : fermented for 10 days, F20 : fermented for 20 days, F30

: fermented for 30 days. Values are meantstandard deviation of triplicate determination,
different letters on the bars (a~d) indicate significant differences (p<0.03).
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Fig. 4. EDA and FRAP of fermented Smilax china L. leaves tea
1% water extracts at different fermentation periods by A oryze.

NF : non-fermented, F10 : fermented for 10 days, F20 : fermented for 20 days, F30
: fermented for 30 days. Values are meantstandard deviation of triplicate determination,
different letters on the bars (a~c) indicate significant differences (p<0.05).
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Fig. 5. Lipid peroxidation inhibitory activity (LPOIA) of fermented
Smilax china L. leaf tea 1% water extracts at different fermentation
periods by A oryze.

NF : non-fermented, F10 : fermented for 10 days, F20 : fermented for 20 days, F30
: fermented for 30 days. Values are meantstandard deviation of triplicate determination,
different letters on the bars (a~c) indicate significant differences (p<0.05).
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Fig. 6. Effects of fermented Smilax china L. leaves tea 1% water
extracts at different fermentation periods by A oryze on the
activities of XO and AO extracted and partial purified rabbit liver.
CON : activity % of reaction mixture without sample, NF : non-fermented, F10 : fermented
for 10 days, F20 : fermented for 20 days, F30 : fermented for 30 days. Values are

meantstandard deviation of triplicate determination, different letters on the bars (a~c)
indicate significant differences (p<0.03).
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Fig. 7. Typical Lineweaver-Burk plots for inhibitory activity of NF
and F10 water extract (1%) on the oxidation of NMN catalyzed
by rabbit liver aldehyde oxidase.

The enzyme assays were performed as described in Materials and Methods. The data
represent the average of 3 experiments. Closed circle; control, Open circle; Fermented
Smilax china L. Leaves Tea, Closed triangle; non-fermented Splax china L. Leaf Tea.
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