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Abstract

To evaluate the functional characteristic and availability for drinking of the fermented Smilax china leaf tea by using
different microbial species, various fermented leaf tea was prepared by non-fermentation (C), or the fermentation of Saccharomyces
cerevisiae (S), Bacillus sp. (B), Bifidobacterium bifidus (L), Monascus pilosus (M) and Aspergilus oryzae (A), and sensory
and antioxidant parameter of each brewed tea was observed. The color of the A tea was red, but the other teas were yellow
in color. Furthermore, the aesthetic quality of the A and M tea was 3.95 and 3.30 point, respectively, and other teas (2.55~
2.28) were similar to that of the C tea. TP of fermented tea water extract was lower than that of the C, although TF was
not significantly different between the fermented and non-fermented tea. Especially, TF of the A tea was significantly lower
than those of the other teas. The range of EDA (1 mg/ml) of water and ethanol extracts of tea C and the fermented teas
was 19.25~22.48%; however, tea A was only 8.04~12.49%. In addition, FRAP, FICA and LPOIA of teas were not
significantly different between the fermented and non-fermented teas. On the other hand, XOIA and AOIA of tea ethanol
extracts were slightly higher than those of water extracts. XOIA of water extract derived from the teas was 4.83 ~9.20%,
while ethanol extract of these was 9.00~19.00%. However, XOIA of B and L teas water extract was not detected. Furthermore,
AOIA of fermented tea water extract (30.17~48.52%) were lower than those of ethanol extract (44.09~66.93%). In this
study, interestingly, antioxidant parameters, such as FRAP, FICA, LPOIA and AOIA, of the A tea water extract (0.1%)
was higher than that of the other tea in spite of high decreasing rate in the contents of TP and TF. Therefore, above results
imply the possibility of fermented Smilax china leaf tea as a functional food.
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M = AL o] T4 Z715ka QThCarr 2003). ©] 28 W2

‘deioll A= Aol AgkE £X18H= HOx(hydrogen peroxide),

A IR QAF FASe} HEo ALY AAElE F O’ (superoxide anion radical), Ox(singlet oxygen), - OH(hydroxyl
7], £AE TS FHL

o d 5 &, guta 37 Wslet & radical) 53t Z-2 ¥h-3-4J 0] =2 ROS(reactive oxygen spices)
2E 20 F7F Fo2 Tt o] A/do] ZHth(Halliwell 2006). ©]5 ROS= A2 &
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(Halliwell 2006). A H A= ROS2] 522 Ho]dl= glutathione,
selenium, tocopherol, riboflavin S} -2 g4

oxide dismutase, catalase, glutathione peroxidase, glutathione
S-transferase 5 22 FAIEHA AaEo] EXste] ROSE ¢l
3 =4S ARAIIM, 24 A9 ot k=315 A A=
Aoz AdHA Qo1 De Haan 5 1995; Jeon S 2001; Moon
T 2001), TJ ] AtStH AEg Ao o tiefRt AYERSR
B BAE Bo6l7| flsto] Ak AlA"E AR 5= Y=
AL BYBEEEY e o] 8753 ok

AL SRS HIRT S, €& 59 Abopd
g BEshe WY Liliaceae)®] BAYEY BEOE P
AU A=, BT 5 ohRt Ergo] glem, ghejste)
A BEERor e AnAE= el 9 A= A
ek A8 B, TES 5 437 Agf RtayoR A}
&8l gem, olk, ¥ 4, 55, FHEISNE a7t 3l
= 222 4HA AtKSong 5 2006). FrjHE=Y] JdA
2 U=EE olgHY, =92 9 A o 233 PAY A=
of AREETE WAEE o= AR e Ao &
A Qlo, 0|9} FHAStY Y FEEof et Futeat kst
Hof| I3F A=0] HarEar ItKChoi 2004). E, 9 FEE]
A a-tocopherol 4£9] =2 A4S} E4JS XY= kaempferol-
7-O- @ -L-thamnopyranoside ¥} kaempferol-3,7-O- @ -L- dirhamno-
pyranoside”} E-2]% v} QQtHCha & Lee 2007).

Aol g F8 7|54 AE o2 stilbenes, flavonoids,
steroidal saponins S-°] ¢#A 1 20(Ruan 5 2002; Xu 5
2008), F=ollA= AreiE =S “Jin Gang Ten 0|2} s}aL, ¥
2(thizome)= FHE] AA] A & (theumatoid arthritis) X] ZA]]
2 AREE 2 It Shu 5 2006; Chen 5 2008; Wu 5 2010).
BAYGe] Yele] shpel BES A UY AFOE e
Abe] Tpo) A EL jA AFE LY TwARZOE ol
sto] Ake] AAA|17F Bd F oo SAE o WAs= EF
o7 HEZog E205 GuleltlChena 5 2011). AR
purine®] % TJARFE R xanthine oxidoreductase(XOD)2] D
type A (xanthine dehydrogenase: XDH)2} O type i A~(xanthine
oxidase: XO)of 2]3}o] xanthine .2 HE AJAEHTE XOD=
ARelA 715 o] Ho] e HEo] & FiPak 5 1997)2
A AldEolAE NAD'E HAEAZ o] 8dhe
dehydrogenase(D type)= 285, B2 22l Aol A= &4
A AaE AAEAR o] 85he O type A= A-g5}od]
superoxide ' hydrogen peroxide©} 2+ ROSE AYAJ 3} (Hashim
5 2005). =3}t molybdenum hydroxylase®] familyo]™, XO2}

5 Be®- A5Y

EYsters S43 2ol fARL, 7185040l
H]E-0] & xenobiotic-clearing enzyme 2.2 E+= SAJALA AY
A fa= 21§35Hs AO(aldehyde oxidase)oll Bt A
& B2Z3}tHUeda S 2005; Kitamura 5 2006; Ito 2009; Barr
& Jones 2011). | F=of| #3754 A+ HYE &
A2 sto] A7 5ol tieh B 5 2H-8(Bana 5 2006), FHE
IKShu 5 2006; Shao 5 2007) L A INXu 5 2008, Wu
T 2010) & W2 A57F I E o] len, of tsti= A
T7F wi§- Azt 11 75Tt o]l BRIt FWe A7t
L7EI Yk

2 AFolA= FrlAg2d FEEIA ROS 44 &
22%1 XO E+= AO°] thet AsiE/do] Jl=Aloll thste] 2AR:
I FAof| E/dakas AR} TAE HRFols, ferric reducing
antioxidant power, ferrous iron chelating activity 2 lipid per-
oxidation inhibitory activityS ZAFSIGITE o} AHujd g
§o] Wantm Atu|E A3et daAE Axsh7| 95t 4]
Agol Jdg] o] 853l Q)= Saccharomyces cerevisiae, Bacillus,
Bifidobacterium bifidus, Monascus pilosus L Aspergilus oryzae
5o TYEE FoA AR Azo] YW 252 A=
A o) Z154e Wake vlmetgon], A 2] e

T

1. AENE ¥ 2F

Aol A3 Y G Z(Smilax china L) Q-2 2012 7
4 10Y0] B 2P opitol A AHFE £ 40T &
FAZR7|A F835] AZRAZ] Z Food Mixer(HNF-1710, Hanil
Electric Co Ltd, Seoul, Korea)E AFE-3}o] 40 mesh =2 &
2819 2™, polyethylene film® 2 WX} 4TojjA Hus}
A Al2E ARSI

g8 #5532 Saccharomyces cerevisiae= AT &A AZX
A % (Premier Cuvee, Red Star Co, France)ES F43}o] 5%
glucose 9ol o 4jato] 25CalA] 24417t Bt Wlekahse
™, Bacillus% Ewt3(Lee 5 2007)= AFHTFo=HE
B3t B. circulans, Brevibacillus brevis, B. licheniformis, B.
arabitane, B. coagulans, B. sterothermophillus, B. subtilis~= Zt
Z+ Bacto™ Tryptic Soy Broth(Becton, Dickinson and Co, Sparks,
MD, USA)ol| Z+z}o]l o] 4|5ke] 37 CoflA| 48A17F uljgFste] &
dFo 7 T35l o™, Bifidobacterium bifidus ATCC 29521
I} Monascus pilosus KCCM 60084 L Aspergillus oryzae KFRI
W95 T=EAF B0l HeFdtor 5 viRE ARESEe 25T
oA 747t Aehufekst ATt B. bifidusd- MRS broth(Difco™,
Becton, Dickinson and Co, Sparks, MD, USA) A 8jR]| & A&
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sto] 37 Co| A AX|uFstF o™, M pilosus®t A. oryzae=
soy brotho]] o] Aate] 25°Cof| A 747t X vttt 2kt
o] # vjeFHe Egujx] 2 10° cellsy/mlZ 3]45}e] starter2
A-g-3H Tk

2. YEX M=EHY
Huleg2el AR AxE Fig 104} o] Azs}
Sk 2, 4Tl N B2 ) ARET 15 keol 30 2] 255
£ Jolm, Ba% EEete] S22 Bst 71 5 30 So|
polypropylene bagol 0.75 kg & Gof 121 Co| A 6057+ 1%t
B2 YA THIAC-102, Cheil science, Seoul, Korea). T2
Loz £71 % u)g] 2H]3t starter(10° cells/ml) S 5%
Ho| Zug Zgslal B. bifiduss FET LAZ A3
S 27 AN R RS Rl n
cerevisiae(SZ}), M. pilosus(MA}), A. oryzae(AZ}) 2] 73
S 25T, &3 Bacillus sp.(B2Y), B. bifidus(LXPe] 7S
37C9] incubatoro]] FHA 1047F WaAF T d=2HC
s 121CoflA] 6083 ndEARE £ 40ToqA A=xAIZ
Ao stk

N

ArA g =4 24
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2} £-2]7]%= Tea Extractor(Damian Tea Co, Anyang, Gyeonggi-
do, Korea) 5 ©]-§3to] 90T dof Hufd =9 Hax
£ 1%Wv) FEE 3t 5E7F U] 50T B2 Fof
HEsHA A g2 ARSI Bea 9 A5 dF 1
Sh= (A AFESFA TR 9] 40~604]2) o4 3| 252
2 313 AN 457 BEdEo] HiEt A=t 7| S =
gt EHS Pt on, SFA 659 A= et F
(aroma), Gl(taste), Bt7|(brightness) 2 $-1](mouth feel)o]] Tt
2312 ¢] 7] % (overall acceptability)S 574 2% H(Herbert &
Jeol 1993)2 & o} YMTH(1H]), U rH24), BFo|tH3H),
Frhar), ob ko= Brskat

4. 22l Q| A4l

BEAHAALE 98 = A|2E 3t Chromameter(CR-200,
Minolta Co, Tokyo, Japan)E ©]-§-5t] Bl7]5 Uetl= Li(light-
ness), AN =S UEHE a*(redness) @ NS Uell=
b(yellowness)2} Hofhue angle) £& 2745}k olu) AMga
FEuko] L*, a* U b*Ehe ZH2F 945, 0.3132, 03203013t

5. ezl ZEE AR Z=H|

3. B=ZAL Total polyphenol ¥ total flavonoid g&F3} H41s} &g =
\ Leaves of Smilax china L. \
\ Dryness‘ at 40C \
\ Powdering‘ (40 mesh) |
\ Putting it in PE—t‘)ag & stored at 4T \
\ Control of moisture content‘ (sample: water =1 : 2, w/v) \
\ Putting it in PP-bag & aut‘oclaving at 121°C for 60min \
\ Cooling to ro‘om temperature \
‘ Inoculation of starter (5%, v/w) ‘
\ Fermen‘tation by" \
| | | | | : |
‘ Dryness(40C) ‘ ‘ S. cerevisiae ‘ ‘ Bacillus sp” ‘ ‘ B. bifidus® ‘ M. pilosus ‘ ‘ A.oryzae ‘
\ C—‘tea \ \ S‘—tea \ \ B—t‘ea \ \ L—‘tea \ \ M—‘tea \ \ A—t‘ea \

Fig. 1. Preparation and fermentation procedures of Smilax china L. leaf teas. " All starters (10° cells/nf) except B. bifidus

cultured in soy broth at 25~30°C were inoculated 5% against total sample weight. 2 The microorganisms were isolated

from traditional Chungkukjang composed of B. circulans, Brevibacillus brevis, B. licheniformis, B. arabitane, B. coagulans,
B. sterothermophillus, B. subtilis. > Bifidobacterium bifidus ATCC 29521 was cultivated in MRS broth.
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28 AujdEEd 9 O daxo Nees @5 FEED
70% gL FEEE Uiro] A &, & 22N E
1%(wv)yE i3k SF5 2 70% ethanol §-9-& YzH3t
= FASte] 3027 100CoA Folar, o] & w7tz
2135l & Whatman No. 2 filter paper(Whatman International Ltd,
Maidstone, England)2 o|1}3t oS A|2=2 3}Fch

6. Total polyphenol(TP) &! total flavonoid(TF) &+2F

TP &2 Minussi 5(2003)¢] WHof w2t Al25E9
100 o]l 2% sodium carbonate 2 m¢2} 50% Folin-Ciacalteu
reagent 100 (5 713t & 720 nmoj|lA] SR =5 2A31H L
gallic acid(Sigma-Aldrich Co, USA)9] FFF Ao 93}
L A2 TF TS Meda 5(005)2] o]z
A B2FZ29 1 mlo] 2% aluminum chloride 1 ml2} 50% ofjeh-2
1 mE E3sto] Ao4 1083 ¥REAIX] Tk 415 nmoj|A]
T E =35t on, EFE quracetin(Sigma-Aldrich Co,
St. Louis, MO, USA)¢| #EH Aol &Jsto] g3 4h&st
ek

7. Electron donating ability(EDA)

Electron donating ability(EDA)+= Blois(1958)2] HlHof w2}
A E 320 02 mlo]] 0.4 mM DPPH(1, Idiphenyl-2-picryl-hydrazyl)
|9 0.8 mE 7Fsto] 1027+ A7 tha 525 mmofl A 3%
2 sgsigon, A, AAFASO1 (N2 FHE
27 FHE1000] SJoto] BHES ABFA

8. Ferric reducing antioxidant power(FRAP)

FRAP+= Benzie & Strain(1996)2] ¥ o] w2} A|R3EH
0.05 mlo]] &5 0.05 S 73t &3t 3 0.3M sodium
acetate buffer(pH 3.60), 10 mM 2,4,6-tris (2-pyridyl)-s-triazine-2
3H8-8H= 40 mM HCl -8 2 20 mM FeCl; £-90(10:1:1, v/v)
EFE 190 neE 718ke] 37C oA 3087k ¥hgAIZ1 3 593
mol A FFES ST d2F= F2H il F=
LS AHgStg o, BAEE AZAR gF Fe''o] Fe' 2
2HE & pmolez YERAITH

9. Ferrous iron chelating activity(FICA)

FICA&= Dinis 5(1994)9] ¥ o] w2t A|2F2 1 mid]
3.7 e Z254E 713 & 2 mM9) ferrous chloride 0.1 mé<}t
5 mM9] ferrozine 0.2 ME 7}5}e] 20| A 1087F HH-S-A]AH
562 o FFES AT BHE)+= [ -[A= OD/
= OD]x100]2-2 A3}t

10. Lipid peroxidation inhibitory activity(LPOIA)

& - 7Y RERELDLE

LPOIAL: Banerjee 5(2005)2] #PE-& Q% wWgato] A4
St Al =22} 10%(wv)yE E3-3H= 50 mM Na-phosphate buffer
(pH 742 FAZZ o 025 meol| A8 F2H3} F{F4E
2421 0.20 mt % 0.55 méE 7HFAE. o171 70 mM FeSO, &
% 005 m¢E 7}5te] 37°CollA 3081t WhEAIZ ¥ pHE 352
248k 20% acetic acid 1.5 mL} 0.8% thiobabituric acidg T
3= sodium dodecyl sulfate 1.5 m¢ & 20% trichloroacetic acid
005 1l 74513, 95CoA] 1417 Bt /A3t the st
FAtt o37]of n-butanol 5 ME 7}5}ed 3,000 pmo 2 10£7H
RS d2 ASAY FFEE 532 oA S35
o, A3H-&(%)={I-(test blank2] OD/blank 2] OD)]x1002] #|
APl elstod A WIS AT E YA

11. Xanthine 2! aldehyde oxidase inhibitory activity

Xanthine oxidase inhibitory activity(XOIA) % aldehyde oxidase
inhibitory activity(AOIA)2 th2-1} Zo] 24313t a4Y
< Rajagopalan 5(1962) @ Maia 5(2002)%] o] wet &
719] 7+ ZZF © 2 HE =% ammonium sulfate B3 E4 9
AUEAE Wolo] H AT T —0TAA BN
ZA8HAT XOIAL Stipe@} Della Corte(1969)2] o
2} 7] xanthineZ uric acid22] AZE 2AI5H= AEE %
2 e 2ot AOIAE Rajagopalan 5(1962)2] R of w2}
7] NMN(N'-methylnicotinamide) © 2 X2-€] A3}% pyridone
= 300 nmoflA] ST o thRFol tiEt A A=E A
(%)= UE Utk

12. EHA 2|

242 33 vhRo g At P29t REHAE e
Weli, dsiAE oo 2599 HHgta 2EEAE
e AT 24 HEE version 122] SPSS(Statistical Package
for Social Sciences, SPSS Inc, Chicago, IL, USA) software
package program< ©]-8-5}4] Duncan's multiple range testS 3§
sheich

1. g FES9 MY

7] Y5te] FojgEd @ I HEA} A2ED 1 gl tea bag
7120 0T 4= 100 mlE 7}5he] SEZF Lo} L*, a*,
b* 9 HZ Z24351¢tTable 1). #7182 Yehls L*gka}
HAES Yetl= a*gl 9 =S Yehf= b*E2 S, B,
LA A= Cabe] A9-9F AR S Bylon, d% s
ik MALE CRpeh 5Uet o= tha gk e 1
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Table 1. Hunter color values of 1% hot water extracts of
Smilax china L. leaf teas fermented by various microorganisms

Teas" L* a* b* H°
C  50.94+1.43*P 9.64+045° 17.23+0.89" 69.97+1.83"
S 50.50+1.55*  9.31+0.62° 17.66+0.86"  69.03+1.57°
B 51.55+1.75"  9.07+0.75° 17.63£0.84"  69.53+1.95"
L 5239+1.67° 9.62+0.81° 18.18+0.77° 70.57+1.06"
M 46.62+0.78° 11.77+0.56° 15.17+0.74°  66.67£1.29°
A 33.70£021°  17.718037°  10.7120.69°  38.53%1.05°

" Abbreviations: See Fig. 1.
C: non-fermented and steamed leaf. S: fermented by S. cerevisiae.
B: fermented by mixed Bacillus isolated from Korean traditional

Cheonggukjang.

L: fermented by B. bifidus. M: fermented by M. pilosus.

A: fermented by A. oryzae.

? Values are meantstandard deviation of triplicate determination,
different superscripts at the same column (a, b) indicate significant
differences (p<0.05).

PR ou, AXpo| A= of el Z}of H]Ste] a*gho] il b*gk
2 Fom, Hogho] 385308 AR Holxke} FARgH A
AHS YERAT) o33t @A S, cerevisiae, Bacillus sp., B.
bifidus & M. pilosus 53 22 u|AYEL Fu|gZ ol of
gt A o] W2 Wk A oryzae= AnH P = A0 EAc=
polyphenol-S AFSIA]Z 2 A A 9] polyphenol AHSHE-S AYA] 3}
= mzol2t AAZHETE M pilosus = Aol 2|44 9] rubropuntain
= monascind} 2 M S s Aom LA e
W(Ngure 5 2009), S-2{H7] A} L2l Mo A= Z4A
o WA YA itk

| —
of BsH SA

Aol 2 ARG A2HY SHL Lobur] St
AZF B2 A 1 gl tea bag 7]2)0] 90T A< 100 nlE

il
4>
-
Il

Mo

ArA g =4 24 811

7¥sted 527 S-# o] S0 CE YZHsto] FHaroma), Ftaste),
917 (brightness), d%H(mouth feel)o] et F#Ql 7|3=
(overall acceptability)S ZAFSF CHTable 2). & tjgt 7|&
Ee Q2HCAHE HIEsto] BE DRI o)A 2.52~2.58F
HAAR BF olste] 7|Z=S YeEhfgich gt tidt 7|5 =
= AdbAoz UEAY oA FolAe FFE BHoH,
Tazt FollA= AL S, B, L 9 MAo] H|sto] thas &9k
ok o] F A4 Pl Al we Asta Jagte]
Tao] ofsto] FaEe AT Bl M Aoz A4
o, - 242 AH(Table 1)22 Kol Az}l A Ha7}t 71
2sHA JPE Aoz HRlrk X9 g7|o] tidt 7|2k
Hunter®] L*Zk(Table )3} ARG Hko 2 AX}e} MA}of| A
Thas Wkou, of e HaAe A9= CAete 53 2o
£ Holx| otk TR 71E oA AR7E 395 =
7P =03, o' MAE %o, S, B, Laks CApet
H] S8

Owuor 5(2006)7} Chen 5(2000)2 wax}o] 2o tjst
FrrdEoR 3 Ok WYl 3 dvte] 7MY S8 84 &
Hol FA] 2 THEA= FF49] nlE3f A=<l pheophytin
¥} pheophorbide”} got ¥17]9] H =7} Wol o 7= A4S v
A "ok stglon, darE AntsiA o] R XA HH =4
= e S22 &dE8)et polyphenol =20l 4t3t 5
AEo] B HNA Y A ve Az 280l AAHEL
2A 7]340] Fortal stk & AT ARpollA ofEt
TEApo| Higte 22 FHAQA 7|E=F Hole A A0
NF=Z A0l 4 oryzaed]| &Jste] wazt Avtsly] APHo=
A oFFThE AVde HAW A AnAg = dolA YEiute
vl A 73t At g29ke] ZaE7] fiold) Almdr;

3. Total polyphenol(TP) 4! total flavonoid(TF) &t2F
AuHg 24 2 Haape] TP 9 TF & 2ARE 4
M= Fig. 29} 2tk 272 AR 34 F A2AT CX

-

Table 2. Sensory evaluation of 1% hot water extracts Smilax china L. leaf teas fermented by various microorganisms

Teas Aroma Taste Brightness Mouth feel Overall acceptability
C 2.52+0.32%2 1.76+0.18%Y 3.45+0.23° 2.23+0.1%° 2.34+0.26°
S 2.55+0.30 2.1440.20° 3.31+0.22° 2.85+0.20™ 2.56+0.30°
B 2.58+0.31 2.16:0.22° 3.32+0.20" 2.75+0.21° 2.58+0.23°
L 2.55+0.29 2.1540.19° 3.30+0.21° 3.05+0.22° 2.55+0.32°
M 2.57+0.27 2.16£0.19° 2.90+0.20° 3.15+0.22° 3.30£0.22°
A 2.55+0.26 3.2240.18" 2.85+0.23" 3.2240.23" 3.95+0.28"

" Abbreviations: See Fig. 1 and Table 1. ? NS: not significant.

% Values are meantstandard deviation of 25 panels evaluated from very poor(l point) to very good(5 points). Different superscripts at the

same column (a—c) indicate significant differences (p<0.05).
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o] G4 F2ZE0] TP FHEF2 28.94 mg/g, TF TFL 18.39 mg
lg, NREE FE2ENAY TP TFFE 3497 mgg, TF TFF
3444 ngg o 2 TP, TF BF o&h& FEE°] 44 FEE9
H|gte] Zkzk 121 9 1.8787} 9kth TFTP(%) 4 52
E(63.55%)° BIsto] ofghe FE2(9848%)0] Eot S
748-7g flavonoid®] FHFo] w52 YeEtl It FujHg =

T+ FEE0 TP g5 543 mg/g, TF T2 1.60 mg/g,
e}S 22T A Y) TP Tk 13.06 mg/g, TF T=FS 3.01 mg
/g2 HBI1(Ko & Yang 2011) ¥ v} gJor ), B 19 gix
T2l Cxpe} Haste] 1 ghego] wopth
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AuHF LS o] 7R ndER aA Hax g
T FEEY TP FFE 272l CAe v 2 A}, S
cerevisine2 TAA 7] S}, Bacillus£2] T YER LHa A
71 BX} 9 B. bifidus= WHEAZ] LA AL 7.12~8.37%7} 7+
AEROH, 4 onzaeR TEAT] A= 12.82%=2 7HE =2
TAES BYoL, M pilosus2 THEAZ] MA= §-9]2<Q]
H37L Uit oghE 259 TP = S 9 Bal= CX}
o H)at] 9.33~10.36%7}, M & L= Cxpof| v]te] 17.56~
18.16%7} Z+zZ:r ZHAEIQ O, A= 53.57%7F ZHAE Qo
TE/TP(%)= CX}7} 98.48%2 S} 96.62%%} H]3=3F 7S LIef
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Fig. 2. Content of TP, TF and TF/TP (%) of Smilax china L. leaf tea extracts fermented by various microorganisms.
Abbreviations: See Fig. 1 and Table 1. Values are meantstandard deviation of triplicate determination, different letters on

the bars (a~c, A~E) indicate significant differences (p<0.05).
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Fig. 3. EDA and FRAP of Smilax china L. leaves tea extracts (dried tea sample 1 mg/ml) fermented by various
microorganisms. Abbreviations: See Fig. 1 and Table 1. Values are meantstandard deviation of triplicate determination,
different letters on the bars (a~c, A~E) indicate significant differences (p<0.05).
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6. Xanthine oxidase inhibitory activity(XOIA) & aldehyde
oxidase inhibitory activity(AOIA)
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Fig. 4. FICA and LPOIA of Smilax china L. leaves tea extracts (dried tea sample 1 mg/m{ and 200 pg/mé, respectively)
fermented by various microorganisms. Abbreviations: See Fig. 1 and Table 1. NS: not significant. Values are mean+tstandard
deviation of triplicate determination, different letters on the bars (a~c, A~D) indicate significant differences (p<0.05).
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Fig. 5. XOIA and AOIA of Smilax china L. leaves tea extracts (dried tea sample 1 mg/mf) fermented by various microorganisms.
Abbreviations: See Fig. 1 and Table 1. Values are meantstandard deviation of triplicate determination, different letters on

the bars (a~c, A~E) indicate significant differences (p<0.05).
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