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Abstract

The qualitative changes of the fermented beverage prepared from com silk (Zea mays L.) and mulberry leaf (Morus
alba) extracts were investigated. The thickness of cellulose was 7.17-8.30 mm after 15 days of fermentation. Moreover,
the pH significantly decreased to 3.68-3.93 (p<0.05) and the total acidity increased significantly to 3.41-3.77% (p<0.05),
indicating Gluconacetobacter xylinus fermentation activity. The total flavonoid and phenol contents were 37.42-164.65
pg/mL and 138.67-620.17 pg/mL, respectively. The DPPH and ABTS radical scavenging and reducing powers were
23.87-69.39%, 59.92-75.68% and 27.27-82.33%, respectively. Com silk showed antimicrobial activity for all test
strains, especially Acinetobacter calcoaceticus, Bacillus coagulans and Escherichia coli. In addition, although
antidiabetic activity of the fermented beverage (22.51-33.66%) was lower than that of acarbose control, the fermented
beverage may prove to be a natural altemative. There was no observable synergy between the active ingredients
in the beverage. Further, mulberry leaf had a significantly higher contribution to the total flavonoid and phenol
contents, as well as the antioxidant, antidiabetic, and antimicrobial activities, compared to corn silk. The results
of the study confirmed the functional characteristics of the novel fermented beverage. Further evaluation is needed
for the analysis of sensory characteristics of the novel fermented beverage.
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cellulose 92 FAJS}L acetic acid, malic acid, glucuronic

FaE AR SR vAEo] A0 ethanols WA=
YFEF =t F7 kS BAGHE AR S FHEEojA|H,
=7}, A|9o]| w2} teiet FEE AlRE Itk Uzogara 5,
1990). Gluconacetobacter spp.= Acetobacter spp., Azotobacter
spp.9F 0] ALz Azo] o §E= AL 24T
Sz, TaTAS AR tea fungustt E2= A9

aicd, usnic acid 5-2] F7ARS AAkSH= o7 UdHA ot
(Bauer-Petrovska®} Petrushevska-Tozi, 2000; Sreeramulu 5,
2000). 1Y HESHEE 3 77 ARE0] v HE
+=0]7] sHAIRE, @]l W7k 71Sko] e A
T2 Rl Ao g o]d teket At7F Bagt Aol

SEeEL ST 1WA 2EQl Sp0] HAMEEA

A S o inositol, cryptoxanthin, pantothenic
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acid, ascorbic acid, vitamin K, sitosterol, stigmasterol, malic
acid, tartaric acid 5= 35l UTHKangT} Bae, 2015).
E3] 22} thAAFECI flavone glycoside % maysin®] &F0]
E2 202 BuEglom, M3 A Aijo] W2 ]|
83, olF ¥ ol ZhEo] S} Qe AoE HIEr
(Tran 5, 2018). SFA9t o]&3t &0l Slole &t
Hn), Fe] WA E4S g8l Uy, I 4 A7
2 Z8E7I% sto] TRt A9] YeEAY S8 7FesA
of dhigt A7t "asich

#e ofzie] ol wolzA o A o
U, a0 o whe, 1ES % TABE 53 L e
of] &50] Urtal Halkjo] IRTIER] Aofof A E-E
11 Qlct. A A+ Axo] wk2 flavone glycoside, steroids,

triterpenes, amino acids 5-2] F71/dE-& Rkl glom,

E3| y-aminobutyric acid, chlorogenic acid, rutin, quercetin
= o] e FEY, Y & B BAo] A=
ZAog HUEOH(Jo T, 2016), Ao HISHME y-
aminobutyric acid2 108f, rutin2 3.88 k55t Qo] FoF
Hogw 9t o7 HUEQITH Campisi 5, 2019). 3F
A9t BelS olgsto] dH, FH, 1 5= Mdstke 7
e EEs] XgEojA o), SRR duaEAe A
T= AR AlQjokals vnlEk Aol Bt o] A+t
[

webd 2 oA Alsh AEdA o] 8 P SO
2] Bo] ks A0 HTE el Bolo] Hjdl

2 ZZ59| Gluconacetobacter xylinus 5 35 & Ay
Estel AzE SRo] ol 75 BE B4, 715HE @
P, P, B AL BT BT RN RO wig
o ME T54R So) A5aT 45 % 4ok, 7154, 7]

52 B4e gus Hagus pusA st

ERTET

Al
=2

oot

A=

s, B0 dfgo] whe WEERO) A% ARt
20204t £4544=(Handsherb, Youngcheon, Korea), ¥
(Handsherb), JWH(CJ Cheiljedang, Seoul, Korea)& ARE-
ST, URE At FFE REEIN G, s
subsp. xylinus(KCCM 41431)E Eofdlo} AL85}9]ct

FZEL0 95psal HOLS Table 137} Zo] Higsto] 1

02 3= T oJ7}X] No.1(Whatman, Midstone, UK)O. 2
AAEA7Z 65T oA 308 At = 204
2 2322 ABAIoN, S55r, BUL
uiglslo] A|Z5t 2ZE0 Nl G. medellinensis, G. oxydans
of uI3) RO 28 S 7R G s WYL
1%(viv)yE AE5kal viY7](NB-201, N-biotech, Seoul, Korea)
oA 2502 159 W TS AR S, Be] )
goll w2 waSEE Az

N

_l

M

HF5 E
IEEM BA

=2 o

G. wylinus= EIYE AAH EZ cellulose T F
Aol= ZAog HIE QL) Cellulose 57 HSR= 300 mL
Ao 200 mL 289 dtgeas 1597 39 |2
digital caliper(BD500-100, Bluetech, Seoul, Korea)E ©]-&
ato] FAE gel®] FAE mmZ YERHTE pH 2 A= A
EE QAR 7|(FLETA-5, Hanil, Seoul, Korea)= 7,000
pmol 152 94 Eelsk 4ol Az Agsison)
pHE= pH meter(PH-201L, Mettler Toledo, Greifensee,

Hr

Table 1. Composition (%) of fermented beverages using com silk and mulberry leaf extracts

Samples”
Ingredients
C2MO0 C1.5M0.5 CiM1 C1.5M0.5 com2

Water 87 87 87 87 87
Com silk 2 1.5 1 0.5 0
Mulberry leaves 0 0.5 1 1.5 2
Sugar 10 10 10 10 10
Strain culture fluid 1 1 1 1 1

DC2MO, comn silk 2%+mulberry leaves 0%; C1.5M0.5, corn silk 1.5%+mulberry leaves 0.5%; C1MI1, corn silk 1%+mulberry leaves 1%,; C0.5M1.5,
corn silk 0.5%+mulberry leaves 1.5%; COM2, corn silk 0%+mulberry leaves 2%.
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Swiss)& ]85t ZA3A L, A= AR 20 mLE Fo}
o] 1 N NaOH(Samchun, Seoul, Korea)Z pH 8.47} & w7}
A 2A5to] A3 mLE acetic acid %(v/v) FFOZ THAF
sto] Yepyict. Aakgh2 33] BHE sl =S Btak
<= AAlskSAE

M

sEaL0C By 24

Moreno2] B (Moreno 5, 2000)= -5-8510] 45130
W, ZFZte] AlE 0.5 mLo| 10%(w/v) aluminium nitrate
(Samchun), 1 M potassium acetate(Samchun) Z+ 0.1 mL%}
80%(v/v) ethanol(Duksan, Seoul, Korea) 4.3 mLE A=
7ksto] 2% & AR2oA 4087F 4 ¥R F UV-
spectrophotometer(Optizen Pop, Klab, Tokyo, Japan)g ©]-&
Slod 415 nmof|AQ] FEEE S7F0I90H: EEEEE quercetin
(Sigma Chemical Co., St. Louis, MO, USA)& AR85}o]
ZTH oto] AT A 33 U 2]
=3 Fgks AAISISIT

H

sns g 24

Folin-Ciocalteuf](Rossi2} Singleton, 1965)& -3-85}9]
10%(v/v) Folin-Ciocalteu reagent(Sigma Chemical Co.),
2%(w/v) sodium carbonate(Samchun) Z+ 1 mLoj| ZFZF9] A
2 1 mLE 7jo] BeT ALolH 60 ot HE
750 ol M9 SYES 33 wE 2qeloich, BERUR
ascorbic acid(Sigma Chemical Co.)& AFEol] EFATFA
& Aelo] Ageint AU 39 UM% Sgele] =2
o Hagk= AASkSIT

DPPH itz 4745 &%

Blois 2 (Blois, 1958)2 9-83}e] 02 mM DPPH
(Sigma Chemical Co.) 2 mLo|| ZZ}9] A& 1 mLE 7151
Sototal, Ao 1027 A ¥ F 517 nmo| A9 &
B2 27010] Uehiglth TS 33] v Sagelol
Bk AN, AL et 2t

=5

=4l

it

Radical scavenging activity(%) =

(Absblank = Abssample)
AbSplank

x 100

ABTS 2oz 275 &4

Re 59 #HRe 5, 19992 383l 7 mM ABTS
(Sigma Chemical Co.) 50 mLO]| potassium persulfate(Duksan)
£ 24 mMO] HE=F ZSAA HLoA 24417 4 v
T 415 nmo A FB=7F 1.5 odo] HEE SRS 34

sto] Aek ABTS89 3 mLo] 221) Al 05 mLE 7}s}
of Z3lstal, A2oA 10827 oA §1g F 415 nmof|A <Y
AT E A5t 29I ascorbic acide} B nolgict 4
gk 335 HHE ofoto] TE9 B ghS AAlorlomH,
DPPH 2fei2 4753} SUst ALHH0 2 AEst0] A3}
Atk

Oyaizu2] ®'H(Oyaizu, 1986)& -3-85}o] 200 mM sodium
phosphate(Samchun) buffer(pH 6.6)2} 1%(w/v) potassium
ferricyanide(Duksan) 1 mLo]| Z}Z9] A|& 1 mLE 715k
53t & g2 4(WB-6, WiseBath, Seoul, Korea) 50T ][4
208 HRSA)Z]A,  10%(w/v) trichloroacetic  acid(Sigma
Chemical Co.) 1 mLE 7}5}] ¥R AXAIZ] &, 2,000
rpmof| A 15587 4 E2oto] A& A 2 mLof| S/
2 mL2} 0.1%(w/v) iron chloride(Duksan) 1.6 mLE 7}5F &
700 nmoJ| A 9] T3 EE =4olo] | Z2l ascorbic acid?}t
Wkt A 33 M Sgsle] TET RS
AXjelson, DPPH #ojz 4753 Salg Ao
Abzsto] AASHGAT.

a-Glucosidase s &4 =3

a-Glucosidase A3} &2 Sa 59 WJi 5, 2017)=
285t Z}ZH9] A& 0.4 mLof 0.1 M phosphate buffer
(Samchun)(pH 6.9)°] a-glucosidase(Sigma Chemical Co.)S]
wwrl 02 UmL7b HEE 9HSo] 08 mLE 7kt &
incubatoro] A 37Cof|A] 105 vjF & 1.5 mM p-nitrophenyl-
a-D-gluco-pyranoside solution(Sigma Chemical Co.)< 0.8
mL 713t & 2204 37COA 308 HHSAIF] AL, 405
nmmo| A9 T EE =%dlo] 279l acarbose(Sigma
Chemical o)} ¥|isto] AXBISIT AHgke: 33] vk
egsto] =BT BES AN, AL T}
=y

a-Glucosidase inhibition rate(%) =
1 - (Abssample - Absblank)
Abscomrol

x 100

3]

oz
i\
oX

o2y
Choi®] ¥ (Kim} Choi, 2011)] w2t A5l Al
o oE 2gyos APSUT, ASAAE AFS paper
disctioz Psion, F=PAtdAlEols Zddor
L&Y O H, TS Bacillus subtilis(KCTC 13241),
Bacillus coagulans(KCTC 3625), Streptococcus mutans(KCTC
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3065)8, 1223 Escherichia coli KCTC12020), Acineto-
bacter calcoaceticus(KCTC 2357), Proteus mirabilis(KCTC
2510)E nutrient broth(BD Difco, New Jersey, USA)°]| 33]
AEigsto] 10%10° CFU/mLS] 844 7HE g £4
ol AL8aT

ASAGE A BEE A iAo UE Ao 7
AEZ | mLA B3} incubatoroll A 37C oA 244171 vl
%} % 660 ol 38 vk Seyslo] maT FES Tl
Sfol ez AAEHC ALAA] o3t LA A
B W penri dishol IS B 5 vix] Frie] SRS
AAsIL B/ Y] FHS FDokA ZEote] 647 vk
S HdH 6 mm filter paper disc(49005040, Adventec,
Tokyo, JapanyE o] HSH viA] THo| UA7]1, HE
A%o] ZF A|lZE 0.2 mLE B33} incubatorof|A] 37T o]
Al 48A17F wljgste] disc F919] clear zoneQ] 73S mm T
912 33] WH3 il waT ATES AN

SAAZ

2E AY A= Hi+-EEHA meantSD)E #7519
11, SAS programe 0]-&5}%] one-way ANOVAE- A|d45}o]
o1 7k AL pvaluerl 0.05 HIEI] B, B
Aoz golslein el

ZF

74j|_|. al -T'—E

=
2880 YESY

G. hansenii, G. xylinus, A. xylinuma+ 72 acetic acid
bacteriaz ©FAUQ] glucose?} T2 FHE o]dsio] Wa
I F AZ0f celluloseS FAJ51H, acetic acid, glucuronic
acid, malic acid, usnic acid®} Z-& {74+ FA5k= Z o
2 BE0)(Ko 5, 2017), cellulose 7|, pH L AFE #35}
£ w54 3Rl9) FaT Het H,

A 23 a2 79| cellulose 7 H3k= Fig. 1A%} o]
ZIok= A HPo, 2 6 XHH 5.17-6.73 mm=
2} vfjgol w2 foj=el o]k Lheet, 158 Fjo] 7.17-
8.30 mmo] FAE Fsk= A= Ui pH:= Fig. 1B
o} Zro] W g 09 AJofli= 5.84-5.860F LENOM, o]F &
o0& 7taslol 32 Ao 495-5.12% Lehton, A
o7 7445k 159 Aol 3.68-3.930. %2 YERIT A=
Fig. 1C9} Zo] & 0¥ Aol 0.04-0.05%= 8922l 2}
o7} UEIHA] ko, 39 AHEH 1.85-2.11%= Hielo

£ §olel Frisiglon], MM 0w S5t 159 A
of 3.41-3.77%= et

A) o
8
_
7
£
Es6
4
25
£
§ 4 | —e—-C2MO
S35 | --&-- C1.5M05
3 —e—CIMI
o2+ % a- C0.5M1.5
1+ —e— COM2
0 ® : :
0 3 6 9 12 15
Fermentation time (day)
B) 6
( ) —-+—-C2MO
--&- C1.5M0.5
@ C1IM1
s e @ C0.5M1.5
—e— COM2
==
2,
4
3 . . .
0 3 6 9 12 15
Fermentation time (day)
©) s
4 L
3
é .‘.—_vga—"—‘}‘—‘
.,:» 3
o=
e 5 —-9—-C2MO
g --&-C1.5M0.5
= —e--CIMI
..... - COSMIS
—eo— COM2
0 : ¥
0 3 6 9 12 15

Fermentation time (day)

Fig. 1. Changes in the cellulose thickness (A), pH (B) and total
acidity (C) of the fermented beverages according to the fermentation
period.

C2MO, corn silk 2%tmulberry leaves 0%; C1.5MO0.5, corn silk
1.5%+mulberry leaves 0.5%; CIMI, corn silk 1%+mulberry leaves 1%,;
C0.5M1.5, corn silk 0.5%tmulberry leaves 1.5%; COM2, corn silk
0% tmulberry leaves 2%.

All values are expressed as mean+SD (n=3).

8em7F ¥a 89 Ao 9F 6-6.4 mm, Ha 15UA 7.0-7.5
mm A9 cellulose T2 FASH = H1l(Wei, 2020)2},
=3, B30ix W 4E A% Sl URE ARe 23
7FEg 15 ®of| 9F 2.0-3.99] pH, 1.5-2.9%%] A= e
WITH= B9F QAR TS LrERItMoon, 2013).

G. wlinus® B/ o575 FFT 5= )= cellulose T,
pH % AFEoA A3 A7} fARE RS vrehdol et
Soaced, B90| o] 2 FESR AR A AL
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EE2EE0C U BUE Y

S, 20| Mol 2 WA SR SHeu
o]t BEES Fig. 2A9} Z0] ¥HE 02 ol 34.60-161.87
ng/mLolA HHE 159 o= 37.42-164.65 pg/mLE LFERS
om, F wlE I Fig. 2B9} o] 'Ia 09 Alofl= 137.50-
615.87 pg/mLo Al HFE 159 Rjojl= 138.67-620.17 pg/mL
2 Ueton], $90] ulglo] 27l et SEehuiol
= 9 s Bgol $oI0R R A0 ek

Kim 5{2016)< anthoxanthin, anthocyanidin 52 3233t
ZetH ol SIRRES A& o R 23 tiAREER]
¥li5/ SlgH== phenolic hydroxyl7|E 7FAaL glo] Aol
A 735t FABIA = Z-8510] DNA A|Z9} Akl 94], LDL
o] 45} A2 GHUAE Ho Hut ofue, 3k, It &
Fr = AOZ HISHY oM, Jang 520122 28 A&

ﬂ9.'-'

z

200

oC2MO
C1.5M0.5

CIM1
uC0.5M1.5
mCOM2
0 r

Fermentatlon time (day)

—
W
(=]

Total flavonoids content
(Mg/mL QUE)
g 2

=
-

800

oc2MO
C1.5M0.5
CIM1

600 I wco5M15
200 |
0 F

Fermentatlon time (day)

(Mg/mL AAE)
s
(=]
(=]

Total phenolics content

Fig. 2. Chanes in total flavonoid and total phenolics contents of
the fermented beverage accoridng to the fermentation period.

C2MO, corn silk 2%tmulberry leaves 0%; C1.5MO0.5, corn silk
1.5%+mulberry leaves 0.5%; C1MI, corn silk 1%t+mulberry leaves 1%,;
C0.5M1.5, corn silk 0.5%tmulberry leaves 1.5%; COM2, corn silk
0%+mulberry leaves 2%.

All values are expressed as mean+SD (n=3) and within a column with
different superscript letters are significantly different from each other
at p<0.05.

of chet wis e Pt Seheicol= HeE gk
AIRAE RIS W, Hed =Y ol =2
= Zepiols sjgge] B Wk SvKehn 1
stoict. 2 Ao A 7|7 mE EfE kol ¥ Hi=
SRIES] o] $218 Aol ey grony, 4% 37}
Sh= AL G xylinusZ Hagof w2t AAAE acetic acid,
glucuronic acid 59 -ﬁ’—ﬂ*W] Olst AoZ muiy|y, 245
o] Hlsh FAo] =2 St ol ¥ His ks 9
ol e AL 2 A7} Qg el Rololld Liet
W 2R wE o= oSS BHE 5 Al S5
AL 53.2 pglg, B2 1803 pg/gll ek o= ﬁ}ﬂ“
12kS. Z}ATHE Park(2017)9] ABATLL} GARH ATES ur
chaos, o8 9] Sid, B9 Aol W U
2 Az A szo] o] BE 71 prel ASam e
UA] o}ob}’ Holo] yjglo] Z7}5lo] wle} EEelH 0|t
4 gz ggo] foFo® 1G] wet ofd HEE &8
gt Iaggl] Jido] foufsitts As gRlskeitt

g di | w2 T §-3%9] DPPH #itjzd &7 52 Fig.
WE 0¥ 2oll= 21.33-64. 16%01]/H g 159
ﬂOﬂt 23.87-69.39%; g Ao L.0]2Q] Z}o|7}
UEREA] gkgtont, #9lo] H7jsko] —7} ot wheh | A
T HE ROHoE 22 AATE 7= A0E Hof &=
o] Hlsf E<le OWQ} o] gt Ao YEyt
t}. ABTS 2HjZt 4758 Fig. 3B9} Zo|, Ta 02 Zjofl=
51.94-68.61%C14 & 15Y 2}oll= 59.92-75.68%% DPPH
2t 2A 5 Zo] ¥R Agof g F3Q Zol=
EfLEA] gkgtot iv—.—r***%ﬂ H]5f 594 2] 7ol 57}‘*‘%}
of met g A% BE GoJFog &2 A TR
o= YEth Q%E!t Fig. 3¢} o], W& 0 X}Oﬂt
22.90-70.73%C1A & 15Y ZJofl= 27.27-82.33%2 ¥ 7|
7ro] Zato] i §-o14 Zjol= YERLA] giokoLt), #9]9
71l T71R lOﬂ e} ghlEo] S7bek=s A UEkith
DPPH )zt AALL A|709] §HALs} EZlo] 9FA5} A
B9 A5 A= SA5taL li= DPPHE} AfH-g5to] 1,1-
diphenyl-2-picrylhydrazine© 2 WH3slol= 8|z 285},
H| 4 7hHska H]-go] AEsto] Q] AR S &
A xR EEEIL Q= oA B4 AREEE AR
544 4, pH, 2% 5 ¥ 0] WA JTFE d=
Zo] trHo & HIE1 rHYoo 5, 2007). 3HA|Y ATBS
gz 27459 4%, DPPH gz &5 g2 ot
T84 £49 AFosEt OME} A& AtS}t ¥R A

£ WA SA5L, A1 28 BRE 24T+ W W'
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Fig. 3. Changes in DPPH radical scavenging (A), ABTS radical
scavenging (B) and reducing power (C) of the fermented beverage
according to the fermentation period.

C2MO, corn silk 2%tmulberry leaves 0%; C1.5M0.5, corn silk
1.5%+mulberry leaves 0.5%; C1MI, corn silk 1%t+mulberry leaves 1%,;
C0.5M1.5, corn silk 0.5%tmulberry leaves 1.5%; COM2, comn silk
0%+mulberry leaves 2%.

All values are expressed as mean+SD (n=3) and within a column with
different superscript letters are significantly different from each other
at p<0.05.

off ole} 2 Alo|7F Urehdtial H e |l Qle ZA0R Hof
S55aY Higel We 2759 Aot yehd Zow
WerElth(Song 5, 2017; Kwon 5, 2020). £545=%92] &
Absh 24 EA0f g A3 - AolA = ABTS 2tz
27% B4 A A%43H= 734 nvk DPPH 2Ht)Z 475 &
A A AAsH= 517 nmo] H]8] L5559 2550 714

FHol| Y= TA| o= Zlo] FRIE HE 3t olF T2
2 WHsigE o, Seerdo] gt EEAlde] DPPH
g 275 B4A1 7] Y9 Zado] YERAIRE, ABTS
g 275 24 Al s £AE 1A 27452 Aol

A & BAE 9o X199st DPPH #HHZ AAs,
ABTS 2tz &7, g BEA%0) uet 5 wigt
HlollA Axghe] Zol7t Yeh7|® siylont, dWkdos
B9lo] vigdso] SRl weEt fojHos w2 ALt &
go] Q== ERISIAT ol= Y=ol whet TSt St
olt 4 HlE SRHES] Ao|7} Q7] Wl Ao wett]H,
A Alzol] ARgRl At B 2%(wh) FEE2
ZE=E wolE SRS 3425 ug/mlL, 160.46 pug/mL, & T
L 3HES 135.84 pg/mL, 614.58 pg/mLE 3PS gH4] At
o U AFE YEH

a-Glucosidase 3l &4

o-Glucosidase A|5f] &2 13] 7| FoF 9 HHZFE 11
oto] oFA Q] acarbose= 5 mg/mL, S5, B
259 gl e YESEE 10 mymL9] = B4}
k. Z3= Table 29} Zo] t)Za121 acarbose= 85.63%, A
ZoH HE2EE 22.51-38.66%2] A3 EAS 7R E AL
= Uehton, 53] ol Blsf B9 H7kgol S
71tol| w} Ajsf &4o] w2 A& RIS ol= F<lo]
5.00 mg/100 g, 3.50 mg/100 g oA} FHe5}a QY= Ao
H1H 1-deoxynojirimycin¥} y-aminobutyric acid &1 A
o2 W tHKim, 2017; Lee, 2015). AgATLoA] Lo

Table 2. a-Glucosidase inhibition activity of fermented beverage
using com silk and mulberry leaf extracts

Samples” Concentration Inhibition
P (mg/mL) (%)
Acarbose 5 85.63+3.112
C2MO 10 22.5142.02°
C1.5M0.5 10 29.02+1.09¢
CIMI 10 30.31£1.41¢
C0.5M1.5 10 34.94+0.94°
com2 10 38.66+1.39°

DC2MO, corn silk 2% tmulberry leaves 0%; C1.5MO0.5, corn silk
1.5%tmulberry leaves 0.5%; CIMI, corn silk 1%tmulberry leaves
1%,; C0.5M1.5, corn silk 0.5%+mulberry leaves 1.5%; COM2, corn
silk 0%+mulberry leaves 2%.

DAl values are expressed as mean+SD (n=3) and within a column with
different superscript letters are significantly different from each other
at p<0.05.
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Table 3. Growth inhibition (%) of the fermented beverages against food-related bacteria

2)
Bacterial n  Conc. Samples
Gram train Day (%)
strains o C2MO C1.5M0.5 CIM1 C1.5M0.5 COM2
50 18.1842.28% 23.5243.65¢ 27.82+1.62° 30.660.75" 35.42+1.86°
0
100 29.1242.29¢ 31.4042.45% 33.38+1.19° 36.75+1.69° 42.67+1.26"
B. subtilis
50 41.90+0.62¢ 44.92+0.31¢ 49.24+1.15° 53.26+3.58" 66.29+1.15
15
100 51.36+1.40° 56.84+3.03° 68.23+3.60° 72.27+6.42° 84.68+0.56
50 16.580.20° 18.69+0.70¢ 24.49+0.41° 26.00+1.18° 34.30+0.83"
0
100 19.97+0.18° 21.45+0.36° 25.8340.39° 29.69+0.12° 45.67+£0.58°
+  B. coagulans
50 37.34+1.11¢ 42.65+0.52¢ 51.68+1.70° 62.40+2.36 85.50+2.34°
15
100 83.40+1.35° 87.65+0.69" 89.96+0.17° 93.72+1.61° 96.22+0.39
50 1.88+0.44¢ 2.76+0.19¢ 2.97+0.31% 3.1240.37* 3.42+40.48°
0
100 3.28+1.12° 3.56+0.91° 4.01+0.97° 4.39+1.06 6.37+0.86"
S. mutans
50 6.48+1.31¢ 7.05+0.93¢ 7.44+0.88" 8.21+0.52% 8.92+0.18°
15
100 15.57+0.41° 18.50+1.05¢ 26.03+1.11° 34.95+0.76" 39.46+1.13
50 18.41+0.42° 18.61+£0.91° 19.52+1.01% 20.57+1.81° 25.42+0.94*
0
100 19.58+0.68° 21.18+1.74¢ 23.52+1.85° 26.23+0.56° 28.06:£1.29
E. coli
50 73.70+0.63¢ 75.14+0.75° 77.39+0.30° 80.13+4.97 81.28+1.53
15
100 79.43£1.51° 79.7342.39° 80.53+1.82" 81.4241.69" 84.18+1.51°
50 21.84+0.78¢ 24.92+0.66° 28.24+0.71° 29.20::0.69° 33.30:£0.59°
0
100 34.93+0.51° 37.52+0.16 40.90+0.22% 46.89+0.14% 53.59+0.43°
- A. calcoaceticus
50 70.49+0.58° 76.001.26° 77.80+1.53° 86.39+1.23" 95.01%1.39"
15
100 83.59+1.63° 96.15+0.45" 96.58+0.28" 98.22+0.41° 99.47+0.28
50 14.93+1.03° 18.52+0.27¢ 24.44+0.53° 25.55+0.26° 28.48+0.52°
0
100 34.97+1.16° 36.74+2.03" 38.42+0.60° 40.56+0.98 41.48+1.01°
P. mirabilis
50 40.75+4.12° 48.70+1.34° 50.011.34% 51.32+1.34% 55.33+9.23°
15
100 52.75+2.59¢ 54.81+2.08% 57.5742.38" 59.31+0.74° 63.43+1.20°

1)0 and 15 days are before and after fermentation.

IC2MO, corn silk 2% +tmulberry leaves 0%; C1.5M0.5, corn silk 1.5%tmulberry leaves 0.5%; C1M1, corn silk 1%+mulberry leaves 1%,; C0.5M1.5,

corn silk 0. 5% +mulberry leaves 1.5%; COM2, corn silk 0%+mulberry leaves 2%.

YAl values are expressed as meantSD (n—3) and within a column with different superscript letters are significantly different from each other at p<0.05.
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Table 4. Zone of inhibition (mm) of the fermented beverages against food-related bacteria

Samples”
Gram Bacterial strains Day"
C2MO C1.5M0.5 CIM1 C1.5M0.5 com2

0 6.26+0.052 7.05+0.11¢ 7.32+0.03° 7.46+0.08% 7.60£0.09*
B. subtilis

15 10.97+0.14¢ 10.15+0.12° 12.96+0.07° 13.3240.24° 13.45+0.19*

0 6.77+0.07¢ 6.96+0.03¢ 7.0440.02¢ 7.1740.01° 7.35+0.05°

+ B. coagulans i

15 12.86+0.16° 13.47+0.08° 13.97+0.07° 14.38+0.04° 14.67+0.05"

0 6.294+0.02¢ 6.37+0.02¢ 6.42+0.02¢ 6.5420.06° 6.7120.04°
S. mutans

15 9.85+0.09¢ 9.96+0.10¢ 10.18+0.13¢ 10.49+0.04° 10.75+0.04*

0 6.34:£0.02° 6.40+0.03¢ 6.4620.04° 6.51+0.04° 6.62+0.04°
E. coli

15 13.3340.02° 13.72+0.04¢ 14.01+0.03° 14.23+0.01° 14.48+0.08°

0 7.2540.04° 7.3440.03¢ 7.4240.01° 7.5120.03" 7.63+0.02

- A. calcoaceticus

15 13.52+0.09° 13.74+0.16° 14.00+0.82° 14.30+0.06° 14.48+0.06"

0 7.3440.02° 7.5240.03¢ 7.67+0.03° 7.76+0.03" 7.95+0.03*
P. mirabilis

15 12.19+0.02¢ 12.35+0.01¢ 12.46+0.04° 12.56+0.03° 12.85+0.05"

Y0 and 15 days are before and after fermentation.

IC2MO, corn silk 2% +tmulberry leaves 0%; C1.5M0.5, corn silk 1.5%tmulberry leaves 0.5%; C1M1, corn silk 1%+mulberry leaves 1%,; C0.5M1.5,
corn silk 0.5%+mulberry leaves 1.5%; COM2, corn silk 0%+mulberry leaves 2%.
YAl values are expressed as meantSD (n=3) and within a column with different superscript letters are significantly different from each other at p<0.05.
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