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Abstract This study was conducted to develop kombucha with better functionality. The developed
kombucha (CK) was prepared using the sugar extracts from fruits of Cudrania tricuspidata
(Carriere) Bureau ex Lavallée instead of the sugar, which is used as a substrate for SCOBY in
conventional kombucha (K). During fermentation, the soluble solids content significantly decreased
in CK compared to K, and the pH change decreased rapidly in CK compared to K. On the 14"
day of fermentation, the weight of the SCOBY in CK was higher than that in K. Immediately after
preparation, K contained only sucrose, but CK contained sucrose, glucose, and fructose. SCOBY
appears to use glucose and fructose preferentially during fermentation. K contained acetic acid and
citric acid right after preparation. However, as fermentation progressed, the composition changed
to acetic acid, citric acid, and lactic acid. At the same time, CK initially consisted of citric acid,
lactic acid, and acetic acid. However, acetic acid and citric acid increased but lactic acid decreased
significantly on the 14™ day of fermentation. In the cytotoxicity studies, the CK showed a
proliferation-promoting effect on normal lung cells (MRC-5) and strong cytotoxicity against human
lung cancer cells (A549). These results suggest that the kombucha made from sugar extracts of C.
tricuspidata fruits can be used as a more functional beverage than regular kombucha.

Keywords kombucha, Cudrania tricuspidata, physicochemical property, A549 cell, functional
beverage

1. ME

[ -

FHZHkombuchay= A19k0] e F9F S22 S04 719" Ao 48A oy, H
U EE v5E SH0E Hol 285 Q= 7154 S&CIHHKim 5, 2020). FHA= FWHE
08 22U 3 5= FEd Eo ‘Eaoly ‘A CE E= HEgjotet RRI} X3 AEE
(symbiotic culture of bacteria and yeast, SCOBY)E d1 T2 ¥aAA Tt= AL ot
(Laureys 5, 2020). 487 5 v FHO| ¥He|2folet ARV} AEE @ A(cellulose)E 445t
of 2L A(geht 22 w2 FAJok=dl, ol o FHE AFH|(SCOBY)ZHAL 519, o]= A&
& SRS e 1 ABEE ol§EH(Antolak F, 2021). A E0i%le ARV YA IS

e T
S Eofiotal AR HIESH ohFst 5714 A4 (Jayabalan 5, 2007) Y o]ASIRIAE WESHA
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ATHEY 22 Fu] 22 A9k Wrk(Laavanya 5, 2021). &
5 A 70 wet FHRAY] 24e st
A IR 7ARE 34 =27t
UoH, FolHAZ} 5 thefet 714E o83t A7t XY=L
93 (Gaggia 5. 2019), W& 7|10 T2 olaf3H 43}
(Amarasinghe 5, 2018), H2 AEAS FEAko] SApololLh
AR 5 vk AFEE Bsio] 7ol 278 B
239l A|zof gt A7t HEAck(Lee?} Yi, 2023; Woo
5, 2021). FEAF 4 EAL IA E9¥sd SRHE, 1
Ah ©, @ 5o] Slth(Jayabalan 5, 2014). 2|5/ 3t
Feol| &5k Eeti ol A3 PARIE 7H= 58
AeldA E4 o]tk (Kopustinskiene 5, 2020).
A BUI(Cudrania tricuspidata (Carriére) Bureau ex
Lavallée)s $117340] £31 FATE0 24 THS MFG
A&, S} HAoF FFAY 5olA F 109 Fo] ARt
FE RLABUE oy He|gdaiy Bojd 48 2 F&2E
o] FAF, FEY, 1ED, AHES 9 S 5ol gk 2t
7F Buglo] glow, guf &E0] ile) JAFT L I &
4, 8% Al = 4, 2 715 A 2 A5 iAo Beke
HuEo] glou Hetyoz JABULR gejg/do] Hst
AT H|v]SH(Hwang 5, 2023). Li 5(2018) FA &=
B EoE A 489 M FAaAso] ik d+
HISH, Choi 5(2012)% FAEURS] o =,
o0, B, 2, 9, Fl(uls, A<, 259 MeOH
0| YAIEF 70l et AlZz=/do] dis Hirstle=,
5] 3o} He]7} HeLa(Aa 4| 3E)2t MCF-7(F A1 2)
o el 50% wlgke] HELE Hol YYEAT b B
Fot AA HLAEERA AS499] A= S0, £, o, 1
23l ml&ofl A oRE Al A4S Hoitkal B sttt 92
uetel Saolde Ry yFgdE 52 o= AN
s &5o] L, Frf= AlEH kg o=E FEE] Jith

T3 (sugar extract) O 2 23t oFx I HAHS AH|-GO
E FAAEY ket 25 9 AV ARl 7Hse Aol
UL B 7RSAEY] 7158 Y 2 TsE 4 AR A
22 ol & o] & "M gt AR A Ut
(Ahn 5, 2014). °F&A1E G HZ o83t A= L Al
nE R E 53 7125 758E ST A9 B
1= th(Bae 5, 2018). Khosravi 5(2019)2 t3=0FA} A
H(date syrubyZ 7Isto] A|RE FHEAA 4te, FH =4
e, A &4, f714F o 2 AFH| Y] gFo] F71E
U= Halste] 7]E tiFopt SR EY & H A7kl A
HogL o]lg7IA7F F7HE FEAY] &8-E AAlsit

QAUA #H LA =T A5499] thsfiAl= FABUT Hoff o]
Fto] mjm|et FAATE HH=H|(Choi 5, 2012), TR &
5 GuiE FRsto] 7 SH9AA FRES FET T

ok

!
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FAR ZAA FRAY 7 I 71840l AUA Z3E
719 4 AT
wEbA 2 A F5A AR Al A (sucrose) HA FAIE
T Gl BHS ARESte] xS FRA] olsfety 4 &
4 B HIAZ S4 A aFE elsta] 7|E FHAR] vs)
W33 BE 71s40] S7H FRAE AlRstaAt skt

2. g % diH

21, 8=

H A3oA ARESE T2} (Dilmah, Ceylon Tea Company
PLC, Peliyagoda, Sri Lanka)2 2221 £-YE(www.coupang.com)
oA Fafisto] ARES o™, FAFUT I FIAS W
At @ tjulE(Jeongeup, Jeonbuk State, Korea) ‘g7l 4] AJHf
o ABLE Qo AL 11w Wgstol, 67 e
AL SPAA AZ A Fiste] ARSI FAE G
9] pHE= 3.74, Y= 50.0 °Brixch.

B AgolH A8T R AhE SAR(actic acid
bacteria), OFA|EAt(acetic acid bacteria) 2! & X 4f(yeast)O|
Bgdo Bed 9 Yo7 278 SHES Lol 47
E(Gmarket)o]| 4] local domestic kombuchaZ E9F Tfjsl=

AL Folstel ALt

2.2. EFA HZE

U FAYT FAFUE Do) FHAL ol gle] B3
A2 A BAA 65°CE ARl F7H 900 mLo] FA}
03 g2 1A 59 AR F AY EE TABUE Do
S Hstol, H3 /84 THR UL 93 Brix B
FUIL, AEFEE 40 g8 A7 § 87] QS Bt 2R
slo} 371 950l A4EA Atk BAAL BEF A9
pH= 5.32%0th TAHE A (sucrose)E H7loto] A| 23t F
ks 27 K2 #2715k, A2l ARG g 3
Aol R BHAL TAR-BHR X K2 E7/5hrh
&t et 25 3HHE0 = A skl A2(25-28°C) ]
2% Eot wPSiEA BaE ARAZoH, 9RY PHoR
A=E AFste], YFEHE(-58°C) sHaA & BAA shed
o] 0.2 pm syringe filter(18075-D SartolabP20, Sartorius,
Géttingen, Germany)Z ojI}gt & HAlof o] &35}t

2.3 Z2Lx19 0/3/5HE EX EN 24

=
23.1. 7188 1¥sE, pH H ATH| Y He}

FRANK) FAR-ZHIHCK)Q 7184 TFEE T
242 A% 7 1 mLE Fskel AE 24 FrA(Pocket
Refractometer PAL-1, Atago Co., Tokyo, Japan)& Z7%J5}0o]
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°BrixZ2 HA|5I9IT}. pHE LH7I7HH(0, 7, 14Y) AR 10 mL
£ 3]5}9] pH meter(Seven Compact™ S210, Mettler Toledo,
Greifensee, Switzerland)E ©]-85lo] 45}t Wa gU}
TR AT A (14870 2749 SF5 HAE AZ(HS-310TT,
HANSUNG Co., GwangMyeong, Korea)Z ©]-&5ta] =43}

2 Fari7hE 99§ Park 5(2012)9] HH
me B4519tk FHA A& 5 mLE 0.2 um hydrophilic
filter(18075-D  SartolabP20, Sartorius)® ©j#}5}o] HPLC
(UltiMateTM 3000, Thermo Fisher Scientific Inc., Waltham,
MA, USA)E EA51{th. B4 AMg-E A2 300%6.5 mm
Sugar-pak(WAT085188, Waters, Milford, MA, USA)S o|-&
slo] QE LT 70°C, |uj: 3%} 2542 942 (0.5 mL/min
27102 BANRE 10 uL Fst0] EAslolt BEEAL
TF(Sigma-Aldrich Inc., St. Louis, MO, USA), E = (Junsei
Chemical Co., Tokyo, JP), & A} (Sigma-Aldrich Inc.)& A}
8319

2.3.3. QI|A EM

714k &=k Nisperos-Carriedo 5(1992)9] ®HHS 22
ol BT BHA A2 5 mLo] E5% 15 mLE AR}
o] FA7)(T 18 digital ultra-turraxr”®, IKA®-WERKE GMBH
& Co., Staufen, Germany)E ©]-&35}0] 15-20%7F #&35F61%
o 22897} 30 mLo| HES ZR5ES Wl 7, 291
Z£7]|(KSC-300, Kumsung ultrasonic, Busan, Korea)E o]-&
stol 3087t 2Esleict. Boloh AR Aol T %, 33
=< 0.2 pm hydrophilic filter(18075-D SartolabP20, Sartorius)=
ojx}sle] HPLC(UltiMate™ 3000, Thermo Fisher Scientific
Inc.)°] 300x10 mm Aminex 87H column(HPX-87H, Bio-Rad,
Hercules, CA, USA)2 Azslo] QB 2% 40°C, o]54; 0.0IN
H,SO, (Honeywell International Inc., Paris, France), 54 0.5
mL/min A4 EXAAZE 10 uL FJsto] EA5H &
7|4 #2EZEE L A4KShowa Kako Co., Osaka, Japan),
ZAHHoneywell International Inc.), ZAKSigma-Aldrich Co.)
2 AMgsisich
2.3.4. S Y =0 SEAU4RL0|E B BN

ZE8)9E g2 Folin-Ciocalteu’s B (Singleton 5, 1999)
of wgt 5% A& 0.1 mL, $%4 84 mL, 2 N Folin-
Ciocalteu reagent(Sigma-Aldrich Co.) 0.5 mL, 20% Na,CO;
(Sigma-Aldrich Co.) 1 mLZ &3tste] 1A4]7F HES A7l 3 725
nmoj| A E3353% A (Epoch 2, Agilent, Santa Clara, CA, USA)

HI

https://www.ekosfop.or.kr

£ ol&sto] T3 = S SHleA s
FFEE49I gallic acid(Sigma-Aldrich Co.)& AR&-5lo] 2435t
FEZA0RZ 42 JHAGIRIL, pg gallic acid equivalent
(GAEymLZ UERHRIct FEetEkol= F=FS catechin
(Kogyo Co., Tokyo, Japan)= HEFE0 7 ARE5}0] aluminium
trichloride B} 0 & =43} tHZhishen 5, 1999). FEA} A&
125 uLE 75 uLY 5% NaNO, -2 (Thermo Fisher Scientific)
of it =, EFES 68 Bt YRR 2, 150 uLo 10%
aluminium trichloride(Sigma-Aldrich Co.)& #H7}ol1 5& &
ot ¥F3-A171 ©h2, 750 pL9) 1M NaOH(Sigma-Aldrich Co.)&
F7tetdtt. SRE ARESto] 899] 2F FuE 2.5 mLE
2751t} 158 5% BHAIR] £ 510 nmollA B33 TA
(Epoch 2, AgilentyE ©|-&3to] S35t FEGE o=
&S ng CE/mLE AAlskgie

2.4. ME Hef

Aol ARERE QUA| H UM EF(A549)2 AA| B4} HA|Z
(MRC-5)= <A 523 (Seoul, Korea)ollA ZFLASITE.
A549 AN|EF= RPMI-1640(Welgene, Gyeongsan, Korea) HjA|
o, MRCS A|EZ= MEM(Welgene)H =], 10% FBS(Gibco
Inc., SanFrancisco, CA, USA)?} 1% Penicillin(Gibco Inc.)&
A71RE & 37°C, 5% CO, 7oA vjgstitt.

2.5. ME =& TUF 2 GIZMHE YEH ZoF
A A 54 F HAAE A A e 2AR =
RS SHSE 59 4ot QA 4 HAZMRC-5) 2
QAUA| HAAZ(A549)0l TS & BEEZ Albsto] HksHad
t}. 48-well cell culture plate(SPL Life Sci., Pocheon, Korea)
o A FEHS well T 1.5x10* cells/300 pLA =& stx
5% CO, HiF7]olA] 24417 viFstlch. vl & FHAE 25
uL/well 3L 5% CO, RZ0A 24417 vigFslct. o] uf
212 PBS buffers ARSI Bl & AZAYELLS
EZ-Cytox(DoGenBio Co., Seoul, Korea)S ©|-83}0] %5}
At} EZ-cytox® WST(water soluble tetrazolium salt)+= £
Z = $8A0E Aot Al A9 dehydrogenase®} W5}
o] QHA] A9l 484 formazang A4S} Dehydrogenases
GAHOR BT BES S AT sEIT o A
o] EASHE TaA Aotgle Aol asict. wet
A formazan®] A4 Aotol= A oF Ao AHEAE 7h
At Formazan®] A2 F3%= 450 nmo A 43I, Al
29| 248 % AEEAE kg Ao o3 AER,

Cell viability (%) = [(Exp. - Blank) / (Control - Blank)] x 100

Exp.: Absorbance of a well with cell, test solution and
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EZ-cytox
Blank: Absorbance of a well with medium and EZ-cytox,
without cell
Control: Absorbance of a well with cell and EZ-cytox,
without test solution

2.6. SHx/2/

HAdoqulA] 991 B4 Ay ’gﬁloﬂ 4740}01 3g ulE 4]
g2 Fdsigien, HolEHe HdgE R ¥, BEAL
(standard error, SE)2 YEFATE ‘:ﬂolﬂ% SAS EAmz ]
2(9.2, SAS Institute Inc., Cary, NC, USA)S ©]-83}q]
Duncan®] TF2H| 7S g-85la] W7t Th2u| S AA|s
k.

I- al Xk
= 1=

31. PAZLIF Z

0 SR 012 Z5HY OlEfHN EX
EA
= O

3.1.1. 788 U= Y, pH R A3H| T Hg}

=

TAFUFE o] GHAE H7toto] A2gE FHAHFA -
FEAL, CK)% A2 A7bsto] AR FHRA(HERE, K)2
g 7|I7PE 74 19E, pH 9 A58 JAT HalkE &4
3 AE Fig. 19] YUtk 74 138 S 27
9.30 °Brix& A|ZFettit wa 394 K& 7.03 °Brix®, CK
L 6.25 °Brix2 CKOA Bl2A Z4Asch E8 798 =
A 257t wezon, BE 1494 KE 6.06 °BrixE, CK
L 550 °BrixE X QTHFig. 1A). CKoJA] 2= 7184 118
& Y F4% fae FA} A Z2A] 7122

FF ALz F
22 Al3E ¢ e AR AleEY. Har7t B g

(A) (B)

Soluble solid content (aBri x)

7] 4.30, CKX: 4.9594TH}, && 7987
F4°] #astgied, £5] CKY pH 747t o " K
3.04, CKE= 2938 Bt &F 14940 t227 CK &
T ok 27608 UENTHFig. 1B). HE 28A] AFH| 2L
K= 27] tiH] 52 go] S71ESloH, CKoJA &= 61 go] S71+
UTHFig. 1C). o]t AHE F3f CKojlA= nBEEC] &
o A EZ Bol B AaH7F F7HEL AAH o R njAES
T4 &, A58 YT FVIE oojFSE & & Utk

A==

3.1.2. f2|¢

ZA A5 Q229 Y 2P T2 AF(272.25 mM)
0|91, CK: (246.51 mM), EEH(190.83 mM) 12|11
A (2.16 mM) =02 FH/JETH(Table 1). CKOA = ZA]

A% GY SAONE 4G Fgol Kol w3 seksd, ol
S A A8E FARUE dulel felg 24 5 AT

o] eFEo] AA kAU (Jung 5, 2013),
7kt Agol &4 F invertaselt 714t 95 fructose2}
glucose®Z 3% Q7] WEOoZ HQItkLee 5, 2008). Jung
S(2013)Z FAFUT Fujo] ojgetdy EACE F T
L 25.1-323%, SEFoR2E FZ glucose 12.4-15.6%%}
fructose 12.4-16.7%7} $g-Elo] AL sucrose= HAEE A
QlorTh Stk Ko B 7] A S50k 223
St olF Wa 149AE 79 Swsh Sk
CKoA= B} 2= okgfo] drarl XIggd ] uet F4s}
A 7HAsheth CKe] W 2719 wle) BEg ol 3
T H WA Zeg2 oF 22.8%7}, I oF 15.1%7} 1| AE
o] oJsf AHEE =T, ol FEA HE 5 u]gE] s A
SHE g2 22, I, AT oy, =3} dg2 v
Al o] ggo] ¢ wWilths Eiet dX|RtK(Khosravi
5, 2019). HR7|7) e F23e FA% Hhe FHEA Y

T}z ol xzﬂ /\] ;}Z-I]

om 1 -

(€)

-
~
(=]

- K b
=k

—— K
—o— CK

-
o
=)

o
=1

Weight of SCOBY (g)
- @
S 3

20

Fermentation time (day)

Fermentation time (day)

8 10 12 14 0 14
Fermentation time (day)

Fig. 1. The changes of soluble solid content (A), pH (B), and weight of SCOBY (C) of kombucha during fermentation at 25-28°C.
K, kombucha; CK, kombucha with sugar extracts of Cudrania tricuspidata fruits. All values are mean+SE (n=3). Different letters on
the bars indicate significantly different (p<0.05) by Duncan’s multiple range test.
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Table 1. Free sugar content of kombucha during fermentation at 25-28°C

Treatment” Free sugar (mM) Fermentation time (day)
0 7 14

K Sucrose 272.25+0.34%) 176.86+0.085° 176.85+2.423°
Glucose NAY NA NA
Fructose NA NA NA

CK Sucrose 2.16+0.01° 3.97+0.08° 2.85+0.43¢
Glucose 190.83+0.39° 95.13+23.16"™ 43.60+31.15™
Fructose 246.51+0.72° 124.69+50.82° 37.23425.73%

YK, kombucha; CK, kombucha with sugar extracts of Cudrania tricuspidata fruits.
DAll values mean+SE (n=3). Different superscript letters in each row indicate significant differences (p<0.05) by Duncan’s multiple range test.

JNA, not applicable.

VRS GYROE AFHe ArTHY] AEEHYLE FE
T % Sk oleie ANEL Tegs o] FPAsht 34
]

%71l A3KTable 17+ Fig. 10)9h% Azhgo] g Ao2
e, Khosravi 5(2019)9] B0k A8 FUOE A%
3 BRI AT RET S| Fhact Asiv] S0
2717 HelRAE Yehika B st 6 Stk KOAE pH
Waet A5H) B9 S/ BEH o] WAt AP L
31T 4 Yo, ZAK] 7K A AR Xrg
o whego] 2954 gperon, A GFe) Msk 79t
A2 71 ol Tl Wb} gl P4 Bk olejdt Ao
o BHA AN BU AES Frstgo, waapy
% trolt APue olgstel tAago] AgE
2 Wl A EEG B uhRo] BE Lulat
B, CKIAE H7bel AR Gl 9o Sof god 7
93 LEGS vlgRo] P A8 Az 349 & 4
lth(Antolak £, 2021).

0,

=

3.1.3. K7Lt

FEA 24 A% CKoll= F94H6.392 mM), 24K(7.447
mM), 12|31 24k(8.963 mM)o] FHiElof Ao Kolle &
AH(4.143 mM)F} 7-14H0.056 mM)TE g5 o] I91a, 24t
2 SFEo] A FUTH(Table 2). HaE7}F Yol )} i
oA ZAbo] A7F AH/(0.389 mM)E| T, 24 o2
B7F AYEHA ForA TaE 2FA ti2(93.974 mM)T}
CK(520.673 mM)= "¢ &4 S7I6ktt. dutzez ¥g
7170 W FEA Ul 249 7t Fole AR pH
4 F0l9} A¥E, pH Hie FHARS] A5 o] 9l
53] ar|zt 59 24| SVt et S4E Adst
(Greenwalt 5, 1998), 4S9 A= SXA7I& 9
¢ Aoz sfME. ole A Ay F #aftol <
b Egolu Fuf7t SEEA] Rl 24 A5 AjZo] P4
Aoz SIHGY. 2AFEETE HEFIAE 271 4.143
mMOoJA Ea 234 93.974 mME F7151% 1L, CKOAE %2
7] 8.963 mMOJ| A 23 2} 520.673 mME Wj-$- =4 Z7151H%

—

i b tlo kI G oy

Table 2. Organic acid content of kombucha during fermentation at 25-28°C

Treatment” Organic acid (mM) Fermentation time (day)
0 7 14

K Citric acid 0.0560.017% 0.306£0.016° 0.352+0.005°
Lactic acid NAY 0.389+0.013° 0.373£0.056°
Acetic acid 4.143+0.018* 4723442 456" 93.974+11.259°

CK Citric acid 6.392+0.010° 7.957+0.536° 8.864+0.220°
Lactic acid 7.447+0.021° 5.708+0.339° 3.373+0.120°
Acetic acid 8.9630.070" 139.655+20.119" 520.673+15.114°

YK, kombucha; CK, kombucha with sugar extracts of Cudrania tricuspidata fruits.
YAl values are mean+SE (n=3). Different superscript letters in each row indicate significant differences (p<0.05) by Duncan’s multiple range test.

*NA, not applicable.
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oy, ¥R 234 pHE RF 2.91. CK 2.730.8 & ZJol7}
AU} o= 1 M acetic acid®] pHi= 2.40|H, & Ao|A F
HA}dta & 7P =2 acetic acid 5= CKo|A] Ha 254
9F 0.52 ME, &8 = acetic acid9] =7} 23] =olF X[t
pHE 2.4 o]Aol9ld o]871 E 4= It} Khosravi 5 (2019)
< tiFofat Al o]-&sto] GE(°Brix)E HEA s Az
FERAA pH 0] ole Rol7t gleg musigy,
o=  Agel Faje} YT,

TH PARUR Qo] pHE 4251, S gERe
1.4-2.0%, S-7]4t0. 2= 22 succinic acid 1.61-2.76%, malic
acid 1.02-2.27%, citric acid 0.73-0.90%7} $&-S9-=o] AU,
oxalic acid®} tartaric acid $H-%0] U2 acetic acid=
HEHA ooItal shA=tl(Jung 5, 2013), 2 AolA Ea
AT K} CKOJA 25 acetic acid?} 3H8-= Ao = Vet v
7ol 93} acetic acid7t BHE A AL 4= A3ATh

FuAo] 44 HEs|S 272 of U Ao BRL BA
of o 187 FRA 199 WAV olelA 1% S B
£ 7Rt £ AgoA Ea 254 CK| gh Kofl Hlg] A%t
o] o Y=gk, Ko Hlsf Hr} T3 FH|7F B E(H ol E
oA, CKe 7150] wte} 7-1497 382 5 S 2=
Helth {714 &= &7 A= CKoll= Kof| v -4kt

gito] s 2gE o glee & & AUt

rok

3.1.4. EEMHE ¥ SSAL0|C Y

TR R F FEsT SEehuiolse] Y3F wst
AL Fig. 20 eyt Selslze A0 JAS) &
o} chFRE 7154 2 BRBolT. Befiio| Sl Sl

OR¥

(A)
750
[ \— K

% —e— CK
650 |- ~

>~ —
600 | \\\%///”/’ i

550 -

700 -

500 -

450 E—— %

1o
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A0 ZoE= RMERE TRt 71548 YRt (Valduga
S, 2019). FABURE duj9] FEYHE FFS 18.9-19.7
mg%, ZZeFHL0|T TR 40.9-482 mg%E ZZetE o]
7t ZEuEl Hs) oF 2.1-2.64] Eo] o750 ltk(Jung
5, 2012). & Ao = FEYHE Tge] FEELo|E
kol vl Hol FiEo] B 54 F Ee FRA TR
T AR I 24 M3t A8l € & Utk CKY &
2 Hart X wet tha Aaks A
GO, dta %7 AL 686.6 ug GAE/mMLE, 279 =
7] 34563 ng GAE/mL)Z} BlustH 27|15 11 o]
o5 =UThFig. 24). FETE L0l T JA| Tart
AgEo] ot b Faskes FFS HolZl gou, dx
(21.1 pg CE/mL)] ]38} ¥ra %7] 26.4 ug CE/mLE gtefo]
EUTH(Fig. 2B). Lee®} Yi(2023)= SAFE o83t FHAH
FEYHE S5 olt dgo] Hart AHdeE Eof
ZITkal 5}91a, Amarasinghe 5(2018) UR7|ZH] TE &
A oAt Yot Baskgich & A3ojA= Ko &
¥ ohg2 R 77l g2 §94= Y13, CKolA = 3
a7]7ko] Aastol mh sttt CKojl= Kol Hls SE&2
HEd SEGE 0| E o] #A FE] e A FA
o 4 Qlgith

FEA Y SEue T dAs UE VIR 9 AT
ofgt Hlz4 AFEY ool wet gt 4= U, ¥ 4
AR 2 s E59 SR A8 Fgol UM = 3
+=d)(Amarasinghe &, 2018), 0] Tk ESH AFH|7} 0|83}
€24, 59 AT 9 1 THAE o] 32 20E Hol
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Fig. 2. The changes of total phenolics and total flavonoid contents of kombucha during fermentation at 25-28°C. K, kombucha; CK,
kombucha with sugar extracts of Cudrania tricuspidata fruits. All values are meantSE (n=3).
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e Hort Ea 7|gko] Fakete] met gastgled, ol
CKO] o] Kol wlsf Wt A57} o] RS2 °ol8H
2 Aolg 4T & 913l CKAA Kok o2 S72 vd=

=X

o 90| Ho] HE T Hol7h LYY S= YUtk o]
LwE AR BRA Y AR, 4N U 247 U
£ 24T UL FAY 5 Yhed, BE 257 KA
AR Wb fhpo] vla) S9HT, GARTY 2ATRY @

= KOA EokHlolE wAA), F71eE AE T o] F
271 5 vAEe] 44 FolE e mHoH o= ]l

TE ¥ FEFHEE|E 0| I FUS Ao FEY

% gt

3.2. ME 54 Z7F & HEHE 4 A BOF

FRA AE 45 I 23, A A HAER]
MRC-5 A3L0] A &2 LA 25 A7HA] K& CK BT
izt diH] 100% o1gelltt. 53] CKe Ta27| 7 &2
RBEES B0 E 25 Aok 110% ol MEAEES
Hol A S4 a5 EAT o AATH(Fig. 3). A HAA
ERl AS495 ddo = o A9 2, KoMe HAAIZE] o
Tt AZSA A a7t FEEA BRI, CKoAM = ER 1
F ARIA =2 FHYAE S4 AAE(G2.17%)S EoH, 2
F AHofI= 20% ol AAAIE HATHFig. 4). K7T A549 Al
20| tigt SA{A] AE HolA ok Ade FHAF FEE2
T A Z(AS49)0] TRt M ZF4] A BIE 213t Jayabalan
S(2011)9] A+ Ao} YA, CKO| A549 A 2of A&
& A A AL 7IEE Az FRA S &
=lo] e FEYHEY FEYE o= HE] RAFUF
gl g ] g FAFUT Qe R Rt 7]
4 =20 o3t Aetal s Choi 5(2012)2 FAIE

- Auie] AS49A|30f| tiet Al2E4dE BEAT A3 Al
RBEEC] 79.5%Z HPAIZ A B2 H0al B
v} Qltt. of ¥ A A= A HAAER A5499] S4
HIE HolA| ofokd FRA] ARG Ao FHY
o A o HAAZ S A At e SVt
Hee BT A A4S FAEHE A+ 7
AFNAE, ol a7t Jotal d =29 FE4l=
=2 B8 Asie W a3t F3EH S7HEE AL
aLEfof QH(Kim -5, 2005). wHbA] FAEUHE duf o
ol-gsto] Azt FHAE A B HAZoll= AE 4
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Fig. 3. Cytotoxic effect of kombucha on human lung epithelial
cell (MRC-5). The cell was treated with kombucha (K) or
kombucha with sugar extracts of Cudrania tricuspidata fruits
(CK) for 24 h, then the cell viability was assessed by EZ-Cytox.
PBS buffer was used as a control for cell viability. All values
are mean+SE (n=0).
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Fig. 4. Inhibitory effect of kombucha on human lung cancer cell
(A549). The cell was treated with kombucha (K) or kombucha
with sugar extracts of Cudrania tricuspidata fruits (CK) for 24
h, then the cell viability was assessed by EZ-Cytox. PBS buffer
was used as a control for cell viability. All values are mean+SE
(n=6).

S40] Z7hd BRAS AZTA, B2 A
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Qulo] GRS ol oto] FAR-FRACK)E AZSHITE.
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& Hlwstglon, = SRMEY SEHE o|E T, 2
A % HA ol gt A, T3 He Al A A
AHE FRlotgiet. FHAY 7HA 1PEL 27] TA 9.3
°BrixZ Y3 27A0oJgjoH Hg £JA] K= 9F 6.1 °Brix&
243 vhd CKE= 9F 5.4 °Brix7HA] @A 3] 24849t} CK
oA SCOBY& ELg¥ #gg 2 o]§stitt. CKofl= &
T 27)5E FALE} FAke] SRS FRE e,
A7 Agggo] wt 2Ake] o] FA45H S &
gelis3t FZepEo|= §5F JA] CKOA FolahA] &9k
R/UAl B4 HA e} Aol et AlEF:Al0] gt A&
4~ SIS A, CK= Q1A A4 HAxZol= 3% &4 adt
BAT, HA o= ATt A4 IA AE e
914. K& CKolA 48 pH, 7H4 1@ 8, 1121 24t
wstel 371 A S 4 24| HskE Bofl, davt 4
AR APE|glon, 3] CKoJA nlBES] &5o] & T
25| AFHATE 74T - A+ &2 @H‘LJ ANE 59
RS UHE g FHHE o]goto] AxF FHAE AL
2| 71573 &=9] 7hsg Nt opet, PWE 0*4 ARt 2
< T ¥ 7154 Eo] TR RE 1% 7154
B2A Y AME7FsEE AT ARE FAFUE G
o] GG Agste] A FHAS] H ALl g FF
7L FHY AA 9 FFAA LFRA B 71548 22
of o3t FFAAE Het AARE A7t B astt
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