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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 fiuits of Cudrania tricuspidata
(Carriére) 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
Iung 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.
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1. A&

-2 kombuchaye 215ko] U= F4E FEE S04 7199 Aow dejA glon, {2
Sl 28 Vs TACE Bl 5851 e 714 SROIHHKim -5, 2020). AR AR
o7 wah} Ak 58 Sl Bel mgolut WAL = relelobel BRIt 3k AEE
(symbiotic culture of bacteria and yeast, SCOBY)E Y1 F& HaAr|A e A%SHo|H
(Laureys s, 2020). "Ha 34 & vl ol vhe|g]olol SR AEE Q X (cellulose)s A/t
of A= @(gel)ﬂr A s YAsk=], ol 31 v FeE 2 ](SCOBY)FJri1 o, O]% A=

h L
Me o
Ach
1r
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29138 & Fr] £2 21U Wrk(Laavanya &, 2021). &
Bajol] AREEE wE 7)d Fol el FHAle] 2448 W
A G ek tEA] FHA a7 dRE Skl 27t
lom, Folrn a5 Thket 714 o835t <197 e o
A 1L(Gaggia 5, 2019), A 7|7kl & o]3}8H4 5dw st
(Amarasinghe 5, 2018), < A& 2]l FF-Ab fapelolnt
HAAA & ot WrHES E8] 7)5Ae] S S
2Fo] Az thgk A7t BarE Y th(Lees} Yi, 2023; Woo
5, 2021). FE-AF A 2AL AA e EA gE, 77
ab, o, @A Fo] 9l tH(Jayabalan 5, 2014). Z2]9=4 3}
Geo| Lol TR ol A3 U aaE e Fo
st Aglgyd 24 o]t (Kopustinskiene 5, 2020).

WA B Y5 (Cudrania tricuspidata (Carriére) Bureau ex
Lavallée)i= *$UHF-3toll &8l St o2 A g v et
U, T3} YAafol FHA A T4 oF 109 Fo] ApAgh
FR AR oy} gAY By AR 9 358
o] AL, AFY T, AR E D -Ea Tol oigk &t
7b Hawo] 9o, Av] FEE9 kg, AT 2 It &
A, 8% A 5 A, 2715 A 2 45 A ek
Hawo] glon} znka o 2 A upo] Ae] e o gk
o7+ 1] stk Hwang 5, 2023). Li 5(2018) Ao 2
HE 2eld Aega EAE50 A dedantse] gk A

A

o O

=

E71, 3, e, 23, oL, A4, A<, 944)9] MeOH F
ZEo] PHEF 7%l Ug AEEA s Hisgl=,

53] 9|9} H2]7} HeLa(Ahg A1) 2 MCF-7( 18- 94| 2E)
o sl 50% FIRke] AEES B FPar) =rial Halsh
ATk Q1A FHGAIEFS A5499] thaiM= ¢y, o], 9, 1
23l n|Eel A ket Al 548 Rlvhkal Barsiglt). $-2
vheke} Farol e By g 52 oo o] ARERE
&gyl 9, e AEFH FgoR 38E o] qdrt.
T3 (sugar extract) &2 FESF Fx 2 AAH L AH]E-o
2 fraie] kst 3= 9 Iz Aol 7k el
AL B 7HEAES] V1A Y E B A FE NS FA
TR o]&3 F glo] 58 Wt vt o E U gk
(Ahn G, 2014). oF&-A1E G NS o] 83k A5 ML A
HAE Bg s 5 7|5%e) 7SS STMTIE AT B
1% 31 9)tkBae %, 2018). Khosravi 5(2019)S th3okal A]
#(date syrub)S F718le] Al FH-Ab A Aw, FHEA
si3tE, atst 4, f71t 9 A5n| 9] ghge] Sty
Aes Baste] 7]E tiFopt REt & o 1745k AA
Ao R o] &7 7} F7hE Ak &8-S AT
1A FAETA A5490] A= FA - dolf v
Fhto] ww gk FF IS BA=T(Choi 5, 2012), FAIE L

P Aol el P YA FENES FEE F T
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Hakz ZAA] FHAZE 7= d)F 71580l AluA 2dE
Z1dE 4 it

wbA 2 s w Ak AlE Al A (sucrose) T A
L Al RS ARSsle] AR FAe] olsketd FE 5
3 B FMAE S Al BIE FRlste] 7]E FHAfl el
A7 adE 7)s Al S Ak Alxskaat skl

2. ]HE =1 Hg—tﬁ

i

A

2.1. A s

2 Agof A AS-3F T4 (Dilmah, Ceylon Tea Company
PLC, Peliyagoda, Sri Lanka)< 22}91 4273 -E-(www.coupang.com)
oA Frujete] ARl oH, AU A AL W
2F 9 t)mlS-(Jeongeup, Jeonbuk State, Korea) & 3l 4] A H}
g A Aol ok AA-S Ll(wiw)E vl gete], 67§ L7t
AL S AAA AxT Ae Frfste] ARSIt A1 3
Mol pHE 3.74, =X 50.0 °BrixSitt.

A F A AR FHAF] 2B = Ak (lactic acid
bacteria), ©FA] EA et (acetic acid bacteria) 2 & %37 (yeast)©]
Ao e E A A5 EfES 2l &
= (Gmarket)°l| 4] local domestic kombucha® &% Fvjst=

A% Fohetol AHgST,

Aok EAQ1 I AU Do GRS o] k] FH-
= ZAEAT oM 65CE 23 ZF<= 900 mLol] T3}
ol 3 g& 1MZF Bt HAEAR F A e FAEUE dn)
FHAE st HF 78 1 E $HES 93 °Bix®E %
o

\ﬂl-ﬁé

2
L, 2EFERE 40 g 7R 5 7] e Hed =R

ol §7) §E0] AREA etk FAYL WET AT

Qe b YA PARERA e oK TS
xaa Ag)t B 3ukE o 7 245t} 422528 C)dl)
2% Eok npelEA BES AAAZon, AT HAow
ANEE AF o], WEHIH-58C) shaA AR B4 853t
o] 0.2 um syringe filter(18075-D SartolabP20, Sartorius,
Géttingen, Germany)= o 7}g & 4]0l o] &-3}31 T}

2.3. FPAY ol3eH F 5Y 24

SA2 AR 71 mLE Fete] OAY =4 7 (Pocket
Refractometer PAL-1, Atago Co., Tokyo, Japan)=Z &3}
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°Brix® 3%AISFSITE pHE LA 7|70, 7, 14%) Al 10 mL
£ #3}9 pH meter(Seven Compact™ S210, Mettler Toledo,
Greifensee, Switzerland)E ©]-&3lo] Z4skie) wa Fd3}
e Al(149 )0l 2519 TS HAY A2(HS-310TT,
HANSUNG Co., GwangMyeong, Korea)= ©]-83}o ZA3}
Atk

2.3.2. 99 &

A aribd el 3 Pak 5(2012)9] Wl
upg} A et 5 AlE 5 mLE 0.2 um hydrophilic
filter(18075-D SartolabP20, Sartorius)® ©]3}3}o] HPLC
(UltiMate™ 3000, Thermo Fisher Scientific Inc., Waltham,
MA, USA)Z #2133t} E400 ARg¥ ZA-E 300%6.5 mm
Sugar-pak(WAT085188, Waters, Milford, MA, USA)2 ©]-&
sto] QER%E 70C, §vlE 32 SRTE, 7452 05 mUmin
208 FANEE 10 uL Tt A8t AeadS
7} (Sigma-Aldrich Inc., St. Louis, MO, USA), 3 =% (Junsei
Chemical Co., Tokyo, JP), & A}%(Sigma-Aldrich Inc.)& A}
&3tk

2

i)

2.3.3. F714F &4

714t &3-S Nisperos-Carriedo 5(1992)2] & 54
st BAEITE A AR 5 mLell SR 15 mLE 3718t
o] A 7)(T 18 digital ultra-turraxr™, IKA®-WERKE GMBH
& Co., Staufen, Germany)S ©]-&3}o] 15-20% 7+ w2 3}5}%1
th FE87E 30 mLo] HEE SRTE M §, 25T
% 7](KSC-300, Kumsung ultrasonic, Busan, Korea)E ©]-&
ato] 3027 FEISATh Sufjok AlgTt & Aol & F, 5=
-2 0.2 um hydrophilic filter(18075-D SartolabP20, Sartorius)Z.
o] 3}sled HPLC(UltiMate™ 3000, Thermo Fisher Scientific
Inc.)®ll 300x10 mm Aminex 87H column(HPX-87H, Bio-Rad,
Hercules, CA, USA)S d&sko] @ B2 40T, o5 0.0IN
H,SO, (Honeywell International Inc., Paris, France), 2 0.5
mL/min 7004 BAA 82 10 uL F4ske] BA&3AT)
714 2B A 2+ F+<94H(Showa Kako Co., Osaka, Japan),
22} (Honeywell International Inc.), Z4H(Sigma-Aldrich Co.)
& AR&skalth

2.3.4. TEYH = FETE 0l E IR B4
F&2)9E %2 Folin-Ciocalteu’s **H(Singleton -5, 1999)
of mel FHak A& 0.1 mL, S5 84 mL, 2 N Folin-
Ciocalteu reagent(Sigma-Aldrich Co.) 0.5 mL, 20% Na,CO;
(Sigma-Aldrich Co.)) 1 mLE &§tate] 14]17F HHG-ARL §- 725
nmel| A 2434 7| (Epoch 2, Agilent, Santa Clara, CA, USA)

https://www.ekosfop.or.kr

& o83l FEE #he SAsIth SuleA dete EEe

EFE 49! gallic acid(Sigma-Aldrich Co.)E A-&-3}o] 245
Erados &8 A4S, pg gallic acid equivalent

(GAE)mL=E YetIIth &2t o= 3582 catechin
(Kogyo Co., Tokyo, Japan)s X% 2.2 AE-319] aluminium
trichloride ®'H .2 S48} tH(Zhishen &, 1999). =52 Al &
125 uLE 75 pLe] 5% NaNO, & 9(Thermo Fisher Scientific)
of A7kek &, EFES 6 T WAS F, 150 Lo 10%
aluminium trichloride(Sigma-Aldrich Co.)2 #7}8laL 55 &
oF Wh-&-A]7) TF-, 750 L] 1M NaOH(Sigma-Aldrich Co.)=
A7Feith S AREske] &ole] HF FuE 25 mLe
A 158 &8 WHeAIZ F 510 nmell A &34 =7
(Epoch 2, Agilent)& ©]-&3t] SAGTH TEeH o=
gHeES ug CE/mLE AAbatdt.

2.4, AZ 9

Aol A& Q1A H QA EF(A549)9F QA A4 H A E
(MRC-5)E &= Al -2 8 (Seoul, Korea)ol| A F-Fukgt},
A549 H| 3= RPMI-1640(Welgene, Gyeongsan, Korea) Bl 4]
o, MRC5 A5 MEM(Welgene)Hl A ol], 10% FBS(Gibco
Inc., SanFrancisco, CA, USA)®} 1% Penicillin(Gibco Inc.)S
A74eE & 37C, 5% CO, ZAA s 33t

2.5, A E Y FIF B B E GFAA FoF

A AR 540 3 FHAE A A gk 2Ag &
FARE SR sHl B4 sk Q1A A4 HAAZMRCS) R
1A FHHAIEAS9) el FHE F AEES AlLtete] 7l
t}. 48-well cell culture plate(SPL Life Sci., Pocheon, Korea)
o Al AENS well G 1.5x10* cells/300 pL¥ A 2]}
5% CO, B %71l A 24117 vl FskQiTh, v 5 FH-AHE 25
uL/well 2 2] 8kl 5% CO, 7104 2447k v k3l AT}, o)
72 PBS buffers AR&SFILE Wl & AIZAYEELS
EZ-Cytox(DoGenBio Co., Seoul, Korea)E ©]-83} 43}
AT}, EZ-cytox2] WST(water soluble tetrazolium salt)= &l
== 84407 Aol 9l& MY dehydrogenaset WHS-3)
o] QAlx| o] 484 formazans A4 3T}, Dehydrogenase
At o2 e DEs sk Al vEFE o} dakd
Ao EAlshE EAEM Aolgle Alatelwt frasitt wet
A formazan®] /-2 AkolQl= M rof o] dAAAE 7}
2}, Formazan®] A3/32 545 450 nmel| A S7338k51a1, A

Eo) N8 2 AEEHE b Aol o5 Awsh

o

r

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. &4

oA 891 A A AAol| o] A3, M HHE 2]
g5 Fsgion, dolHe H#ge 1 ¥, 25t
(standard error, SE)= UFER AT} Hlo]B= SAS SA =1
(9.2, SAS Institute Inc, Cary, NC, USA)S o]-&3}o]
Duncan®] TR & &-83to] 7t thar| s AAe)

At

3. Ay 9z

31 FPRIFF Gof] Rl o] g RO osfelE] SR
=4
3.1.1. 7k 1P E = pH U 3] S| W3

?Z]B‘iwf'r Al FH NS Hrkste] AlxgE FHAKFAE-
Hak CK)9F S H7kske] Alzdk FHAH 2T, K)<
“ah& 71708 78 I E, pH B 230 A WskE 54
st A7E Fig 19] YR 7HA 18 = S %7)
9.30 °Brix® A 2319l thF WHE 394 K& 7.03 °Brix®, CK
+ 625 °Brix® CKOl|A] W2 A 743130t} g 744 o+
P et e om, v E 1494 KE 6.06 °Brixs, CK
+ 5.50 °BrixE H.$) r4-(F1g 1A). CKolA #2d 7+ 138
B 3] 543 e 9 AZEY F5AE AxRA 7&1}
T2 ATE 7 S B AlnHn Bar|i Ao e

N

d

(A) (B)

Soluble solid content (°Brix)

pH ¥ 3}= K= %27] 430, CKE 4.95% 07, & 797714
H243 #Aasd e, 53] CKe pH 47t 9 e K
3.04, CK 2932 Hth ¥a 14940 = 273 CK &
T ok 27602 e tFig 1B). T $8A] 25H] T
K& Z7] tiH] 52 go] S7Fs]l o, CKOAlA = 61 go] 571+
AthFig 10). ©]23t A= B3l CKollAM = =S| Tt
St OAES B8l & ARV S AL ARH o ® nAE
T2 &, 234 AT VIR olofF S & T SUth
3.1.2. FEld
A A% gz 9 24 F2 227225 mM)
o]21aL, CKE #H%(246.51 mM), E%=2(190.83 mM) 2] il
2HE(2.16 mM) o2 -4 ¥ A THTable 1). CKOllA = ZA]
A5 Fd SAA N E A geFo] Kol Hlgl skek=d], o] =
‘%M ZA ] AR A o] fEd 24 A
o] fxo] A EUAUung 5, 2013), FH Y A
7het Aol 4 T invertaseWt 714kl 28] fructose 2}
glucose @ -3 591 7] wjE o2 HItHLee 5, 2008). Jung
S(013)> FAET dufje] o]t EAQo R F o T
o 25.1-323%, G ORE FE glucose 12.4-15.6%t
fructose 12.4-16.7%7} %] AL sucrose= A =5 A
errthar skoith KoM= a 794714 A s%=7F 548
steslolal, o] WA 14dAl = TUA s fAkeSIth
IXe #Ea xed shego] wart Xsgd w548t
A 728k CKe) wa x7)9f W) e wgo] &
FS WA T2 oF 228%7F S oF 15.1%7} v E
& AR, o) FHAt H‘g % Hl *E%OH ] A}

_%

(€
120

-
=]
=)
=

o

C——CK

Weight of SCOBY (g)
- o
5 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 25-28C.
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° 95.13423.16™ 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.
DAl values meantSE (n=3). Different superscript letters in each row indicate significant differences (p<0.05) by Duncan’s multiple range test.

NA, not applicable.

HAEC] Lo R AFE o] g ARE NS 2
& 4= Qi) o|2)dt AgEe gy} pge] gepislyt 14
8] 7FAg CKollA] 2=51H] 9] FFo] tzetel HlEl -2l
=71 A3KTable 13} Fig. 1009t Aol 9l& Ao &
=™, Khosravi 5(2019)¢] tiFoat Al F o= Az
gF TR Al M E e FE] FhAet ~5H] S
7Pt B BAE Vel Bargk vl 9tk Kol A = pH
ol 2~3H] T T/ B dart AN S
SRIE = Ao, AN F7FEE Ao tiabkERl 2T
ojuf FFo] SAH A ekokom, A kel st 74 A7}
A2 1ol = Wshrh §lie S Btk of2|g Al
el S5k AlzA] FUe 2EEE H7ksiolo, da Ay
T txTo e Aguhs o] &ste] diabARg-o] FlaiE i
1 AN AR 2T s vjAEe] B 4H[g gt
W, CKolA= A7k AR dulf D3l Lol $hrel 3
B} XS v Eo] st ARSSF AR FAE B

2l tHAntolak 5, 2021).

(3

3.1.3. 714k

FHaF 24 AF CKoll = FA4H6.392 mM), Z4k(7.447
mM), 18] 31 22K8.963 mM)°] = o] o Kell&= =
AH4.143 mM)¥} TF2H0.056 mM)RE SHrE] o] Qllar, AL
& FHrElo] oA ZSHH(Table 2). a7t HaHol wht gz
ol M= Akl A 40389 mM)EI AT 24t gheke uh
27F AYEEA ol g 274 U 27(93.974 mM)TH
CK(520.673 mM)= uj-5- A S7Fsllth. drbd o= Wy
713kl wh2 FHEAF ] 2Ake] ST ol AU H o® pHY
e oo ABEH pH s FHAe] Aluky) #go) 9l
o}, 53] 2ar|zt Bt 24k Tk falitel SAS Adst
I(Greenwalt 5, 1998), ZAHFES] A4S ZIA7|& 9
st Ao R sMHL) o= FHA Hady T fallatel 9
gy Furt BAE A ar 7 25wk Al Zo] PA
Aoz AUt 2AbEETt 2T A= 27] 4143
mMoll A BE 254 93.974 mMZ 57189, CKOlAE %
7] 8963 mMo A 25 A} 520673 mM=E "¢ =7 F7}181%

i % o

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

Treatment” Organic acid (mM) Fermentation time (day)
0 7 14
K Citric acid 0.056+0.017% 0.306£0.016° 0.352+0.005°
Lactic acid NAY 0.389+0.013° 0.373+0.056°
Acetic acid 4.14320.018° 47.234+2 456" 93.974+11.259"
CK Citric acid 6.392+0.010° 7.957+0.536° 8.864+0.220°

Lactic acid 7.44740.021°

Acetic acid 8.963+0.070°

5.708+0.339¢ 3.373+0.120¢

139.655+20.119" 520.673+15.114*

YK, kombucha; CK, kombucha with sugar extracts of Cudrania tricuspidata fruits.
DAl values are meantSE (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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o}, g 254 pHE thET 291. CK 27307 & x}o] 7}
ARG o] = 1 M acetic acid®] pHE 2401, &2 AFo| A F
2 2a F 7P =2 acetic acid 35 CKAA 2a 254
ok 0.52 MZ, 98 < acetic acid®] =7} 543] oA qt
pHT 2.4 o]0l d o]f7F & 4= 31t} Khosravi 5 (2019)
2 giFokat AlfE o] 83lo] FECBix)E HEA A Al
g ARl A pH 3] ol gk 2lol7t fleS Harsle=t,
ol & A3 Anet A g
S AU dufo] pHE 4.2-5.1, F714t e
1.4-2.0%, 712t 0.2 = F% succinic acid 1.61-2.76%, malic
acid 1.02-2.27%, citric acid 0.73-0.90%7} $Ff-% o] AL,
oxalic acid®} tartaric acid= -5 o] AU} acetic acids=
74%54 2] gkkrhal skl =dldung 5, 2013), & Ao A Ha
Y K9} CKAlA EF acetic acid”7} eH-+8 A o= Ve
fﬁ o o3} acetic acid’t ¥ A AT F AU
S99 4 WA 272 of ) ]S} Bat what
o) g 123 R} hel WAL o9 A1 B8 F)
7RItk & AR B8 27 O 5 KA PR 4%
o) T LA, Kol vla) wr} E4 e Fo)7) sler ol
DA, CKE 7150l wet 71493 §88 & 3¢ Ao
BRI 71t g 54 Axkz CKelli= Kel| Hls) Akt

ko] FRs) TFH) 9&S & & vk

3.1.4. 2Z¥E 2 2ZelR

Fuste) g % STes)sw} SEehuol=o] g ws}
2742 Fig 20 UERRIL) Zelelse s o Be &
o} Tt )5S 2 kel Sehuico|mi Eojs)

(A)

750
= —e— K
5 700 % —=— CK
5 e

650 | Sy
E S 3
£ 600 | Fog bt T
g
c
S 550 |
L
S 500 |
[
£
240 & ———% s
s
400 |

0 7 14

Fermentation time (day)

Total flavonoid content (ug CE/mL)

A0 23 e gt 71548 ‘/]’E]r‘iﬂ_‘:}(Valduga
5, 2019). FAEU o] FE 9= TS 18.9-19.7
mg%, et 0| = SH2 409482 mg%® FEehH o]
=7F FEe s wa) o 2.1268) Wol ghHrEo] KJung
5, 2012). ¥ Ao M= FEPHE ghekol 5—&‘7“4—?_5—_0]‘:

O
O

e
I

=1 ] )

T A o 240 Wt Joles ¢ ‘Rl‘jr. CK 5
B2 SR} Y 0 ke AL BTS2

)

)

ol

7] &25456.3 g GAE/mL)JJr H]Iﬂ_o} }_7]—,—E1 a
Froatl = AThFig 2A). TEE 0= T A
A&el nheh tha Fhashs 43S Holzl o,
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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).
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