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Abstract This study aimed to develop high value-added mulberry (Morus alba)
vinegar by fermenting mulberry with yeast and acetic acid bacteria, for using it
in various foods. To select the optimal strain for mulberry fermentation, different
strains were tested and Saccharomyces cerevisiae SRCM101756 and Acetobacter
pasteurianus SRCM102419, exhibiting excellent alcohol and acetic acid production
ability during mulberry fermentation, were selected for fermentation. Mulberry
vinegar was prepared using mulberry wine and the selected acetic acid bacteria,
and the physicochemical properties and physiological effects were measured. The
pH was 2.98 and total acidity was 4.70% by day 9 of fermentation, establishing
the possibility of developing them into vinegars for industrial use. The a-
glucosidase inhibition activity of mulberry vinegar increased from 13.22% to
19.19% in the 100-fold dilution, and from 42.35% to 46.11% in the 50-fold dilution,
from before fermentation to after fermentation, respectively. The angiotensin-
converting enzyme inhibition activity of mulberry vinegar was found to significantly
increase from 44.82% before fermentation to 63.88% after fermentation in the
25-fold dilution. Moreover, a significant increase in pancreatic lipase inhibition
activity after fermentation was observed. Thus, mulberry vinegar can be used as
a functional material in vinegar and other foods.
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Acetobactere ogtaZ ZALCE AR 4= Qle= 24
#0072 AHA ATt Acetobacter aceti, A. pasteruianus,
A. xylinum , A. liquefaciens, 2181l A. methanolicus
5°] $oH(Cha &, 1994), @4 AEH9EE AHEE &
A= 589 =AM % A aceti A pasteruianus,
Gluconacetobacter europaeus, G. hanseni= A% A|
Zofqt Akgo] 7Fs3tH, G oxydanse A% 9 H[ER A|
Zofet Aol 3 7L ATHMEDS, 2022). A& Ao A=
FTHOEAY AN FoA0] FEe Tt A
gejoto] WALt A 20| E40f W3t A4(Beak &, 2016;
m 5, 2019) 5ol AP Ut
Aze 7 A AFoE ZARES o wE
238 =25 F1(Kim &, 2013), AL da 34
(Lee 5, 1999a), 23128 =2(Vogel 5, 2000), FA4tsH
G3KSakanakaand®} Ishihara, 2008), €3 34 (Hong
S, 2012b), @9 Zoto] wE iy o9 (Cho, 2012),
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AFA A5 A(Sunchang, Korea)olA 7] Ef £ EZu
e 5 oAt 9 d3E Wido] &RIH S cerevisiaet
A. pasteurianus wF5< Adoto] AREsETt

AdrE 3ol A2 BHH YM(yeast mold, Difco
Laboratories, Detroit, MI, USA) 29A¥1%](0.3% yeast
extract, 0.3% malt extract, 0.5% peptone, 1% dextrose)
9} GYE UAMRA|(5% glucose, 1% yeast extract, 5%
ethanoD)olA 22t 1%(v/v) HET H, 30CTA 150
rpm2.2 96A17F &<t shaking incubator(VS-8480SF,
Vision Scientific Co., Ltd., Daejeon, Korea)o|4] wHt
st A HigFsto] SASAIA TRAFE ARSI Y
100% 2542 WHTZ ARgotel BEE 22 °Brix® £
Asto] et T QORI R ARESHL, AuSAIR] 229
BEE 1%(v/v)A HESHL 30CToA 96A17E 53t F714
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°Brix® ZFoto] e ¥, AdH FRE HuFAA
1%(v/v)8 AZE5HIL 30T NIA 48417 B3t A714 S
FABIES ufE oF & 150 rpmO.E wHtshy ot o
Qg THESIAT 2f 9l Artoto] FF AdE Al

o] ujgAE 10%(v/v) FESHL, 30T, 150 rpm 242
gufjketa 2AMTES APttt AxE o 4%
4 54 9 B £49 AR Aol tix

2& waskd e o AE%e A8sh

o

2R BR5E ZHE) o] AR 1 mLE Ht
o] 9 mL 4ol BABINT R, GYE IAMA0] =
Shtet. 30CeIA 4872412k MoK T BREUE A%t

of ZAstoith. @Y 25| Z2H7ho] ZAFS °F 5-6 log
CFU/mL=E 95 FFst1, ¥8 & P45 S5
pH ¥ F4&9 A2 As8A34A T50(Mettler-
Toledo GmbH, Greifensee, Switzerland)< ©]-85t4] 3
W 9RESI Y, $AEE AR 1 mLol| 0.1 N NaOHE &
7¥ste] pH 8.30] & wj7hA] AHEH & acetic acid=
ghatstol %= HASHYC

2.5, 2714 ¥ R[5 24

714 E4E 98l AlZE 0.45 um membrane filter2
olifsto] AldgAo s ANESIATE EEEAL fructose,
glucose, sucrose, maltose(Sigma-Aldrich Co., St.
Louis, MO, USA)E 1.0 mg/mLe] FEE A|Zo}al o3}
sto]  ARgstgtt. fEd 242 HPLC-PDA(Photo
Diode Array) detector Arc HPLC(Waters Co., Milford,
MA, USAYE AR&3to] BASIAH £4 Al £k 35T
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Al carbohydrate column(5 gm, 4.6%250 mm)& A&
St o, 8= 75% acetonitrile, &L 1 mL/min,
FAFE 10 pLZ S 714 #4598 ti27 A=
£ 0.45 ym membrane filter® oji}slo] A|PFHo 7
ARgotlon, AFT AR 1008] 343 3 ofFlsio] A
HdeHoz ot HFZHL organic acid kit
(Sigma-Aldrich Co. )& AM&ste] EEEZLE 1.0 mg/mL
o] HE% A|Xstil ofHsto] ARESIIH. F714F 2492
HPLC-MWD(Multiple Wavelength Detectors) agilent
1200 series HPLC system(Palo Alto, CA, USA)S A&
oto] A5ttt B4 Al &Z= 37T A YMC-Triart
C18 column(5 gm, 4.6x150 mm)& A&t o, &
o= 20 mM phosphoric acid, %2 1 mL/min, Y
ZFe 10 pLZ2 SFFLh

2.6. a—Glucosidase X{off &4 5%

a-Glucosidase A3l /32 Watanabe 5(1997)2] ¥
< Wgste] oItk A& 3 mLof 70% oleE= st
o] 20CoA 10417k $&31L 100 mL2 83t & 0|85}
At} e-Glucosidase(G3651-50UN, Sigma-Aldrich Co.)
£ 0.1 M sodium phosphate buffer (pH 6.8) &2o]
Lot & §AM(0.5 unit/mL)L.E FATFIL, 5 mM o-
nitro-phenyl-a-glucopyranoside(o-NPG, N1377, Sigma-
Aldrich Co)%E SUst buffero] =0 7|A2H o7 AL
SFTh A& 50 Lo 0.5 unit/mLe e-glucosidase &
A% 50 xL(in 0.1M PBS, pH 6.8)5 &5t 37Col|A
10% &<t BESAIZ1 &, 3 mM p-NPG(p-nitro-phenyl-
a-glucopyranoside, in 0.1 M PBS, pH 6.8) 100 pL&
A7Fstod 37CAA 1027 ¥-3AIFH 2™ 0.1 M NayCOs
100 pLE 7i5to] W82 AAAF olnf FPH o-
nitrophenol® %S 3L =A(Elisa reader, Infinite
200 TECAN, Grodic, Austria)g Arg3sto], S4% 405
nmoA S35t ofgf|9] Ao = Al A4S A4St

a-Glucosidase inhibition activity (%)
=[1-(C-B)/(A-B)] x 100
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2.7. Angiotensin—converting enzyme Xfoff 24 =&
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Angiotensin-converting enzyme A3 4 &5}
7] Y5k angiotensin-converting enzyme inhibition
kit(Dojindo Inc., Rockville, MD, USA)E AMEsta
Putri 5(2017)9] WS Falsto] At SFFE
kit®] enzyme Bo| 2 mL FY ¥ =9, enzyme A9
enzyme BE 1.5 mlo| U5t enzyme working
solutiong AZsIAtt. FFL+E 44 enzyme C,
coenzyme bottle®] 3 mL¥ FY & =9 indicator
solution® ZZ+ 2.8 mL¥ 4o &Fsto] indicator
working solutions A&5 . 96 Well plate] blank
17 200= 745 20 pL, ANES 7 =R 20 pLA
Aottt E wello 20 1L substrate bufferg A
et & blank 25 A9 wellol= enzyme working
solution 20 xLA AT5}H blank 29= 254 20
pLE A5t 37C Shaking incubatoroA 6087t
HS & TE wellof 200 pL9 indicator working
solution< A5t} 102 5 A=2014 A & &
FT 450 nmollA =75F9 . Angiotensin-converting
enzyme ASNEH (%) or9] Al o] AitstGict

Angiotensin-converting enzyme A3 &4 (%)
=1 -B-4)/(C-A)lx 100
A ARE B g g0
Amol 3T
C BAE A e 899 Y%
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2.8. Pancreatic lipase Xfeff 24 =&

Pancreatic lipase Al €4 Jung 5(2012)2] ¥4
< Hgsto] S5t AR 3 mLofl 80% Mg ol-&
Sho] 24417t B9t Ao X" &3 & 100 mLE &
L35lo] A|&2 o]85%t}. Porcine pancreatic lipase
(L3126, Sigma-Aldrich Co.) 0.3 mg°] 10 mM MOPS
9} 1 mM EDTA(pH 6.8)E Z3ol= bufferE 30 pls
23 tris buffer(100 mM tris-HCl, 5 mM CaCl,, pH
7.0 850 pL #7181 enzyme buffergE A|ZsIAT.

094

A& 20 uLE enzyme buffero]| Y1 37CoA 1587+
HkSA1Zl & 10 mM p-nitrophenyl butyrate(4-NPB,
N9876, Sigma-Aldrich Co.) 20 L& 23l thA] 37T
A 1587 HFSAIFTE p-Nitrophenyl butyrate?} p-
nitrophenol® 78815 A=E T4% 400 nmol|A =
ZJotal th9] A3} o] lipase Aoi&(%)= AAFolAT.
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HE AP 33 o4} WHESto] AWE =& oH, B4
I T(SPSS ver. 19.0, SPSS Inc., Chicago, IL, USA)
o|&sto] Ha+HTHAHMean+S.D)E AAFeHGITt
ZF AT 7HY A 7o HAC T SARAS =
 HE tHA(independent samples t-test)Z ANOVA

(one-way analysis of variance test)g& AA|SH &

tlo

Duncan’s multiple range test} Levene's t-testZ £+

94e AZ59Hp<0.05, “p<0.01 and “p<0.001).

3. Zat Y pE

3.1. BlgFFol Mg

o HA HagdFE Aoy foto] #F5 Zelsto
TR E APt FRE o 13Hor AdH 1359
AnE Ad5E oF 5-6 log CFU/mLE %3 Qo] 242}
JEote dadt 4y v 2o BE elA da
7F Agol wet Y7t S7hskal sl A=A
2 3RISFYtHTable 1). @H= W8 & S cerevisiae
SRCM101708°] 7.05 log CFU/mLE &% % 7} ¥
N#5E BY3, S cerevisize SRCM1018302 9.20
log CFU/mL7HA] Tgslqict. B3 HE 8RE= 4970
FotRE oW 12% oY EIEES AAdsiiled, S
cerevisiae SRCM1017562 13.20%% Ao A &

2E FNA FHer 7 w2 dEee s,
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Table 1. Physiochemical properties (viable cell count, alcohol contents) of mulberry wine by various yeasts

No. Yeast strains” Viable cell count (Log CFU/mL) Alcohol contents (%)

Fermentation time (day) Fermentation time (day)

0 4 0 4
1 Control? - - - -
2 SRCM 101708 6.06£0.13%*" 7.0540.19™ - 12.8040.30°®
3 SRCM 101711 6.1740.117 7.94+0.13%™ - 12.40£0.33°
4 SRCM 101712 6.14£0.11° 7.23t0.21%"" - 12.830.22°%
5 SRCM 101756 6.180.04° 8.08:0.20°™ - 13.2010.15°
6 SRCM 101762 6.150.17° 8.5810.09"™ N 12.50+0.23%
7 SRCM 101796 6.150.16° 8.810.19"™ - 12.600.06°
8 SRCM 101802 6.07+0.14° 7.18:0.17°"" - 12.9740.08°
9 SRCM 101830 6.20£0.11° 9.20:0.16"" - 12.470.11%
10 SRCM 101832 6.210.06° 9.1440.24" - 12.9040.14%
11 SRCM 101849 6.17+0.14° 8.7310.06"™ - 12.87+0.33>
12 SRCM 101860 6.1240.09° 7.30£0.12°" - 13.10£0.37%*°
13 SRCM 101862 6.18£0.09° 7.72+0.08% - 13.03+0.37%
14 SRCM 101868 6.1740.04° 7.38:0.21°™ - 12.70£0.17%

VAll yeast strains are Saccharomyces cerevisiae.

Control does not inoculated the strain (mulberry juice).
Values are meanSD (n=3).
Different small letters (=
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J, ’“E drg A 9F 6 log CFU/mLoA W&
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® etc.) in the same column indicate a signiﬁgant diffe*[ence according to Duncan’s multiple test (p¢0.05).
Significant differences were compared with the ‘before fermentation’ at p<0.05, p<0.01 and = p<0.001 in the same row by Levene’s t-test.
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Table 2. Physiochemical properties of mulberry vinegar” by various acetic acid bacteria

No. Acetic acid pH

Total acidity (%) Viable cell count (Log CFU/mL)

bacteria strains? —
Fermentation time (day)

Fermentation time (day) Fermentation time (day)

0 4 0 4 0 4
1 Control® 3.68t0.03%®  3.67+0.09°" 0.45:0.01° 0.4740.02° - -
2 SRCM101466 3.66£0.07° 3.1240.12°™ 0.47+0.15° 3441013 6.09:0.23° 7.54+1.11°™
3 SRCM101469 3.630.07° 3.1440.14"" 0.46+0.06° 3.5140.94%" 6.100.48° 7.16:0.14"
4 SRCM101474 3.6440.08° 3.15:0.01%" 0.470.12° 3.2140.41%°™ 5.9540.13° 7.610.95
5 SRCM101475 3.66£0.06° 3.16:0.17°" 0.47+0.01° 3.11:0.21°™ 6.1120.08° 7.49+1.06°"
6 SRCM101476 3.6440.08° 3.15£0.01"" 0.470.01? 3.160.09°™ 5.8940.07° 7.6540.24°
7 SRCM101481 3.62+0.04° 3.410.05" 0.46+0.40° 3.50+0.17% 6.010.12° 7.80+0.68™"
8 SRCM102382 3.670.01° 3.11£0.16" 0.45+0.06° 3.42+0.22% 6.100.10° 7.90£0.27%"
9 SRCM102408 3.66+0.09° 3.08£0.03*" 0.46+0.26° 3.98+0.84%" 6.14+0.11° 8.06+0.23""
10 SRCM102419 3.6440.08° 3.060.07° 0.45+0.24° 4.07+0.21%" 5.9840.07° 8.03:0.61°
11 SRCM103188 3.650.06° 3.11:0.07°™ 0.46£0.07° 3.08+0.49°" 6.110.14° 7.5840.98""
12 SRCM103222 3.640.01° 3.150.09"" 0.4610.06° 352+0.06%°"  6.0420.74° 7.91+0.74™
13 SRCMB0009 3.6440.04° 3.18£0.09"" 0.4610.15° 2.9140.37°" 6.090.17° 7.2240.40°"

"Mulberry vinegar was fermented after adding 5% alcohol to mulberry juice.

27l acetic acid bacteria strains are Acetobacter pasteurianus.
)Control does not inoculated the strain (mulberry juice).
Nalues are mean£SD (n=3).

;Different small letters (> © ©
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1 gE AR5k 100T oA
AtHdata not shown). 2
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E4(pH, A, Ad=)
Aol wet pH7F
A4Sk, SAEE
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2
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l=<>l'

vineagar, MV)& Axstal =4
2 BAGRT o 42k WA %
A} ZHAsto] HE 9 Alof] 2.9874H4] %
A2 F7kske] 4.70%71A] S7FetdtHTable 3). B4k
g 27] 6.06 log CFU/mLolA H& 6Y 2] 7.79 log
CFU/mL7HA] F7Fetithz HE 99 Aol 7.71 log
CFU/mLe A5 HEHlth AF S4A= 429
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AL BAT 5 AT
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etc.) in the same column indicate a significant difference according to Duncan’s multiple test (p¢0.05).
Significant differences were compared with the ‘before fermentation’ at p¢0.05, 'p<0.01 and = p<0.001 in the same row by Levene’ t-test.

3.3 R[5 ¥ 2RI/

Acetic acid 59 F714R2 A|u|e} Atn]
ofyzt TCA 3=E E4J3}st =
& 59 T2 = o= dHA UrthNakanc, 1988).

o Az9] 474 9 GeEld A= Table 49F 2
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1,093.01 ppm¥ 499.95 ppme|3oH, TE & ©
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Table 3. Changes of physiochemical properties during fermentation of MV

Name Fermentation time (day)
0 3 6 9
pH Control? 3.59:0.0194 3.60:0.04" 3.58t0.01% 3.60£0.01%
Sample 3.80+0.01% 3.2240.16%"9 3.04:0.01<" 2.98+0.02°™
Total acidity (%) Control 0.39+0.01" 0.40+0.02" 0.40+0.00* 0.400.01%
Sample 0.78+0.01° 2.53+0.01°™ 4.04+0.08%™ 4.70£0.12%"
Viable cell count Control - - - -
(Log CFU/mL) Sample 6.06£0.08° 7.230.118 7.79+0.12% 7.71£0.13"

1

IControl does not inoculated the strain (mulberry juice).

Walues are meantSD (n=3).

& W

Mulberry vinegar through yeast and acetic acid bacteria fermentation.

Different capital letters (A, B, C, D) in the same row indicate a significant difference according to Duncan’s multiple test (p¢0.05).

9Significant differences were compared with the control at p¢0.05, “p<0.01 and “p¢0.001 in the same row by Levene’s t-test.

Table 4. Changes of free organic acids and free sugars contents
during acetic acid fermentation of MV" (unit: ppm)

Fermentation time (day)

0 9
Free organic Oxalic acid ~ 438.55+2.197 934.25+118.7179
aad Formic acid ND? ND
Malic acid ~ 1,093.01£18.85 ND
Acetic acid ND 33,804.27+1,788.64™
Citric acid ~ 1,216.37+35.43 3,623.77£140.14™
Succinic acid 499.95+40.02 ND
Free sugar Fructose 104.57+0.63 40.79£2.98
Glucose 41.43+0.49 ND
Sucrose ND ND
Maltose ND ND

1;l\/lulberr\/ vinegar through yeast and acetic acid bacteria fermentation.

Values are meantSD (n=3).

IND, not detected.

Significant differences were compared with the before fermentation
at "p¢0.01 and "'p¢0.001 in the same row by Levene's t-test.

)

A|slk= AIE B2, Bang 5(2020)°] 2T

=5 eIbd
/—‘4_7?*_9] Z=9 %7]/;}01 acetic acid, citric acid, succinic

FoF Al HHAl 9 By F, 25, AF Y EE 240
et xo]7b Qe Aoz LA QtKShinTt Jeong,
2003). 52139l fructose?} glucose= Ha7} AP0 u}

ol

https://www.ekosfop.or.kr

3.4. a-Glucosidase *off E&
a-Glucosidase® €35l E3a
2 Yjutof| x5t o|grlrEsia

2olo, 47 Al
2w T 75

a4z €94 AtHCaspary, 1978). e-Glucosidase

ASAE Folsh Hw, A% w

o Fre A=

g 371 T4 2 839 insulin Z4EIF 9o, At

_tZi

o FE A AYS oAl

(Lembcke 5, 1985). G, 1A EZ,

IS TPHeA "

Bt 58 X757

Hote] u|MEZHE e-glucosidase AAE0] /=L

AT,

oY 4%9 g-glucosidase A &2 Table 59 &

t}. Acarbose: @-amylase®} e-gluc

osidase®]| thgt A3

28-S Ad A|#EE A =:Ao|H(Carrascosa 5, 2001),
Ao AHEH FA R acarbose?] a-glucosidase

Aol DICs0a 1.49 mg/mLelAd
5080 314 Aol WA A 42.35%004 7

o o waszs
48 T 46.11%=

a-glucosidase A3} &Ao] Z7l6t= AL Sl
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Table 5. a—Glucosidase inhibition activity of MV"

Dilution rate a—Glucosidase inhibition activity (%)
Fermentation time (day)
0 9
100 13.2240.94? 19.1940.58"
50 42 35+1.03 46.11+0.96"
25 68.31£0.76 70.52+2.84
5 100.00£0.23 96.2745.25
Acarbose” ICso: 1.49%0.42 mg/mL

"Mulberry vinegar through yeast and acetic acid bacteria fermentation.
2Nalues are mean+SD (n=3).

3‘)Siggiﬁcant diﬁerences were compared with the ‘before fermentation’
at p€0.05, p€0.01 and p<0.001 in the same row by Levene's
t-test.

“Positive control in assay (acarbose 1Cso: 1.4940.42 mg/mL).

Son 5(2013)2 g 9 XA oJF quercetin
v A 7L wo] EAshy, 3k B9 FH 8ol
Hsiyleh 2 oAl ashA] 22 txel oY
2= o] H]sto] Wast Q] 4ZA ¢-glucosidase A
3 &4o] FojA o= Flsto] WashA| g Shkoh
a4 B3] A zoA g-glucosidase A3l &AJo] -9l 0

2 =94 Kim((2017)9] E1t: FARRE A0S B
ol e} Hrake st B8Rt AN ARHE= &
Sto] Tharet AEEde Ald tiAHbE ] A E 0], A x27t
o EFHHEY I Aot 5o & £ o=
Hr}

3.5. Angiotensin—-converting enzyme Xfoff E4&
Angiotensin-converting enzyme g $=A|AH
FAS71e] Aol = angiotensin M9} 9ol Toishk=
42 dHA Ao (Nohot Song, 2001), angiotensin-
& AAok=
converting enzyme AofEd-2 FAUEY A= &= = QL
tHFunayama®} Hikono, 1979). 21 4129 angiotensin-
6t £t

angiotensin-converting enzyme Ao &

converting enzyme® 28 angiotensin-

converting enzyme A3 &AL Table
Captopril=
A4S Ad B 242 d8A o (Vermelrsscna
5. 2002), AFA AHEH FA ERF captopril?

angiotensin-converting enzyme Z4J(ICso)dt-2 49.10
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ng/mLo|Qith. 6] A2 258 5|4 Alof ¥ha A 44.82%
oA MR T 63.88%=, 508 3|4 Alo] & A 30.10%C
A 98 T 37.24%= angiotensin-converting enzyme
A3l ol F7kke A s,

2o} Blojl= quercetin ¥iFAIQ! ruting 7ok
Ao™, rutine alcohold] & &aj=, BAEH 735k
€ 42 548 52 2Esto] 1Y AgA 2 1 EHX
242 AR EE Edg ad#A rHKim 5, 2004). 2 AT
9] Ao} Zo] Az ¥Ry

enzyme A3 &/do] Ao|E Hol= olf=

1-

ol
Zi R

i)

il

re

73-9] angiotensin-converting
= dF7F Ad

3.6. Pancreatic lipase Afoff E4&

ool sy
glycerol¥} fatty acid® E9llE & Z<Eo] AA|oA A
¥ (Lunagariya 5, 2014). Pancreatic lipase®] &4
o] BrohH AR W ST S7Iste] H|Rto] X EHE
=, g 549 SAS Adfiste] Aol 4E Yz A6
Al 5] HgkA|zo] ARGEIL Qiet. Orlistate @A HITHA|
BAE 99 AEHI o, Hgo] BRI, EF Byt

W goll, FE2v] BN, A8/ vlEd 5 Al 59

in = i

ZAA L pancreatic lipaseghe

Table 6. Angiotensin—converting enzyme inhibition activity of
MV

Dilution rate  Angiotensin—converting enzyme inhibition activity (%)

Fermentation time (day)

0 9
100 16.71+1.91? 21.6340.93%
50 30.10£1.46 37.24+1.38"
25 44.82+0.26 63.88£1.23™
5 80.72+1.08 86.46£0.97"
Captoprit?  1Cso: 49.10£0.27 ng/mL

"Mulberry vinegar through yeast and acetic acid bacteria fermentation.

2Values are meantSD (n=3).

ISignificant differences were compared with the ‘before fermentation’
at p¢0.05, 'p€0.01 and "p<0.001 in the same row by Levene's
t-test.

“Positive control in assay (captopril 1Cso: 49.1040.27 ng/mL).
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F2-go] e A|&2Q1 ARgo] 2=, M= X|=A]
9] gtalo] I 935} Collins¥t Williams, 2001).
21 2]%9] pancreatic lipase A3 &4 EZE=
Table 73} Zt}. Orilstats= pancreatic lipase A3 Z4
S Ad t##9 522 4HA o (Drent 5, 1995),
@%Joﬂlﬂ AEEH FA R orilstat®] pancreatic
lipase A3l EA(ICs0)%k> 1.86 pg/mLolitt. 24 4%
+ 5081 3A AlgolA ¥R A 30.01%°04 TE *
40.25%2, 258} AlgoA= TE A 42.51%014 HE &
55.33%= 1 @4o] S7IeI3lt). ojet FARRE 7] Hilg
= Kim 5(2018)2 F FAHTE G 429] pancreatic
lipase A5l EAJo] o Yt FHsIGlon, o= ¥a
of 9Jsf AgE thAHEC] FREAE LR A-gstal, TR
o5} Agte 4L Bl pancreatic lipase A&4I0]
4 F715t97] Wil ® wetE AuFos o Az
S A Ataas AAsh, EYRdRas
Alojsto] B9k, 1HS 59 AL sk 7154 AE

2 =AM 9] 7hs/do] A= AH.

IR o A2E 7HHH‘3}7] ol5}to]
4 29} 2498 Agsio] QU WaslL,
%@_9] HESR= 22 23 A7 54S 01-7}]] 4SSN
2 Az3kA 5

fct. orje] A1 YaRFE QU]

>,
o
A
oZ
ol
ro,
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P

o

Table 7. Pancreatic lipase inhibition activity of MV"

Dilution rate Pancreatic lipase inhibition activity (%)
Fermentation time (day)
0 9
100 16.79+2.162 22.65£0.42°
50 30.01+4.65 40.25¢3.22"
25 42.51:1.77 55.33+4.22"
5 75.04+0.21 80.76£2.11"
Orlistat” ICso: 1.86£0.08 ug/mL

"Mulberry vinegar through yeast and acetic acid bacteria fermentation.

Nalues are mean+SD (n=3).

ISjignificant differences were compared with the ‘before fermentation’
at 'p{0.05, “p¢0.01 and ""p¢0.001 in the same row by Levene’s t-test.

“Positive control in assay (orlistat 1Csp: 1.86+0.08 ug/mL).

https://www.ekosfop.or.kr

°l

4= F4ollen, o TR A %_}fﬂ%ﬂ' ZAF B0l
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I F4 B4 9 Ay SASITh o Azl
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