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Physicochemical properties and isoflavone content of Chaga Cheonggukjang
with Lactobacillus acidophilus KCTC 3925 starter
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Abstract

This study was conducted to investigate the quality characteristics and changes in isoflavone content of Cheonggukjang
with added Chaga mushroom by secondary fermentation at 40°C for 48 h with or without a starter, Lactobacillus
acidophilus KCTC 3925. Cheonggukjang samples were divided into three groups: Control (unsterilized Cheonggukjang
fermented without a starter), NS (unsterilized Cheonggukjang inoculated with L. acidophilus KCTC 3925), and YS
(heat-sterilized Cheonggukjang inoculated with L. acidophilus KCTC 3925). The approximate composition of the
three types of Cheonggukjang was 49.79-51.44% moisture, 4.54-4.72% crude ash, 43.21-44.37% crude protein,
11.58-13.65% crude fat, 37.41-40.07% carbohydrate, 31.92-33.82% dietary fiber. The mineral content included 5.43—
9.64 mg% Na, 1,792.86-1,824.39 mg®% K, 253.69-326.09 mg% Ca, 619.37-691.20 mg% P, 92.59-110.59 mg%
Fe, and 0.01-0.02 mg% Cd. Free amino acid contents of NS (2,520.92 mg%) and YS (2,421.94 mg%) were significantly
higher than that of the control (2,236.76 mg%y). Amino-type nitrogen content for the three types of Cheonggukjang
ranged from 837.20-920.27 mg% with no significant difference. Ammonia-type nitrogen content ranged from
137.09-169.36 mg%. Supplement of Cheonggukjang with L. acidophilus KCTC 3925 increased production of aglycone
isoflavons compared to that of control. Therefore, our results show that fermenting Chaga Cheonggukjang with
L. acidophilus KCTC 3925 leads to improved quality characteristics and increased isoflavone aglycone content.
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FrE oo gt AN 5 LEAIZ H M=
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SR olaEehd wSAE v 2 dshat
Hnoz LdelA ) Kiyosawa 5(6)< Bifidobacterium
longume ©]&-3sto] A3 U F QFEZE o| AT
O] F-&o] aglyconel 2 AZE vt Husdta glow,
Donkor$} Shah(7)2] X119 M= Lactobacillus acidophilus
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20C7HAl 70%). el Al8E ICP-AES(Inductively
Coupled Plasma-Atomic Emission Spectrometer, Vista-PRO,
Varian, Belrose, Australia)ol] F3to] 7714 ek 4
sttt B 21-L tha3 2t) Refected power 1.2 kW,
©]%%¢ argon, plasma flow 15 L/min, auxiliary gas flow 1.5
L/min, nebulizer gas flow 0.7 Limin®] 27102 =43} o
o, 7t 94 ¥ =3 972 Na(588.995-589.592 nm), K
(766.491-769.897 nm), Ca(393.366-396.847 nm), P(177.434
-213.618 nm), Fe(238.204-259.940 nm), Cd(214.439-226.502
nm) 2 A% 39t

Feloto[it B4

A= Alge] frelopn] it B-4L8 Koh 5(17)2] W
o met S5 th fElopr At A4S e AR
0.5 g°l 70% ethanol 50 mLE 7}5te] 30% E<t &3}
10¥:7F WA 89tk 5% F 1,500 pmell A 1583+ 94
23t T S HMFFE 3kaL 002 N HCl 20 mLE €3]
A A sttt feloln At B8 98 o 7S Ton
exchange column(4.6 mm>60 mm, Hitachi-2622PF, Hitachi,
Tokyo, Japan)©] “2E o}n| =2t F-27](Hitachi L-8800
Amino acid, Hitachi)°l| T3ttt o] 5732 thekst pHE
717 buffer(pH-SET, Kanto Chemicals INC, Tokyo, Japan)Z
AHgSte] ofm| e Abs #E)8 F ¥hE-F U oA ninhydrin?}
WHE-A1A 440 nm, 570 nmeol| A B EE S kAT 29
LEE 30-70C, ¥HeHY SxE 135TE AR+
oln| = Ake] A|EF9 2 20 1L, §<% 0.35 mL/min, 0.3
mL/ming A3 T

£

oto|:=Ef & Bzt 8 tzuole] &4 gfek §3
o] ieBf A TS vk o] SASATHIS). &=
F%% 5 mLol| $43 formalin €9} 20 mLE @& £ A|g7}
5 FEE S5 mLel /5 20 mLE 1
NaOH= pH 83°] & wj7}A]e] A% gt & o] 8-ale] ofn]
e AadES St dRYold) A4 e
phenol-hypochloride™ (19) 2.2 =339 th & F55 0.1
mLol] 8- A(phenol 10 g and sodium nitroprusside dehydrate
0.05 g in distilled water 1 L)} £ B(Na,HPO, 12H,0
9 g, NaOH 6 g and NaOCI 10 mL in distilled water 1 L)E
242y 1 mLA 9 F 37°Cell A 20831 WH8-A17 630 nmell
A FBEE ST dRYotd] A4 R
(NH4),S0, & ©]-&sto] 2 gk FFF 2R A&7

et
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4= A 79 isoflavone i 42 Kim 5(9)¢]
of g} Stk FAAx A7 A= AR 5 goll 80%
ethanol 45 mLE go] 24A17F FX|FZ3ke] 5 HE& 045

um oJ¥eto R oj3}sk H Eclipse XDB-Cjg column
(4.6x250 mm ID, Agilent Technologies, Santa Clara, CA,
USA)°| =% Agilent 1200 HPLC(Agilent Technologies)
ol 20 1ILE FU35t] 254 nm=E A% H UV dectectorol] A=
H dHom FHFEASIATE Aol AHEE HEEA
isoflavone 3£ E2 5] daidzein, glycitein, genistein 5
Sigma- AldrichAKSt. Louis, MO, USA) A &2 <] &k]
AHESFTE FAkTe &8skl 22k RS A=
isoflavone %ol 4] B]¥| &3] isoflavone = o] BFE
HAE9] retention time¥} ¥ ZH 2 v wale] HAd 2 HF
4381tk o] 532 vl A(0.1% acetic acid in H,O), &
"] B(0.1% acetic acid in acetonitrile) S A}-&-3}31 o F5
1.2 mL/min®l| €7l gradient= 0 min, 25 min, 50 min, 55
min, 70 min, 75 min, 80 min, 90 min®] 2t 93:7, 93:7,
85:15, 80:20, 75:25, 75:25, 65:35, 65:35(v/v)<] ¥ &= 35
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B ATol At 33] ki) 4 AIE % f(mean)
I} FFHIKSD)E FAIBII o1 SPSS 230 BA] Tz
= AHgste] ZF Al E7E AFo]E p<0.05 Gl Al one-way
ANOVA (analysis of variation)& 4 A]3}3L Duncan’s multiple
range test® ro]% o] & A 8T

Rt

ne

gtEE ¥ pH

L acidophilusg 17}Fe 2F7P A0 A =73<] 4w
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15 min)ate] & A AT T(YS)Y] drHdES B4
Azt FANZ A FEITHL controlTo] 51.44%, NST-©|
49.79%, YS°| 49.83% = LEFF M ©]= Kim 5(20)°]
=43 A= g A7H50.3-62.2%) 2 A
th S2AZ @ AIBR 238 238 S controlTo|
4.57%, NSw°| 4.72%, YS°| 4.54% = EFSa1, =yl
A S controlio] 44.37%, NS-°] 43.21%, YST|
43.82% 2 2] & 0l o] 7} Yt AW dEFS control
0] 13.65%, NST-°| 12.60%, YS*°] 11.58% = controli™
o] fFolH oz Egked, Akt e R 23 HEE S
o fojFoz Aage #AT 4 AUAthp<0.05). ©53t
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40.07%= FYHSZ  controlwre] HHAl #EAE AT
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3 (4.66%)> FAFSEA o AW &eK(23.47%) 3 B
ke 7 (14.63%)14 =kol 7t UebTh o= =79
A5 7o Aold] ofal] Uehd Ao = AlmHT} 2o]4d
f ke controlio] 33.82%, NSw°| 31.92%, YS+©|
3263%= oA Aol 7t fIATh 3FL] A=A A RES
22 A fAkE 7 o= HUlste] 2af WES S
B2 dukAel H2Ad ] BuHE pHS 6.5-7.02 H] A
g3 v o] pH7F TEEATE QA91F QA pH 224
T et 23 REFole RS AFES A BEOA
o 2= (control) THH] o] Q1 F=Foll A pH A= YERs:
TH(Table 1). pHE NS, YS, control®] ¢S 2 YElsEoH,
o]# g A= NS¢ YS Al BEOA fabatdl] 93 23}
a7t AYE A= JERATH

Table 1. Proximate composition and pH of Chaga Cheonggukjang

A ZAAFELI A A25H A2E (2018)

0] 2.51:1, NSo| 207:1, YSi#o] 244:1% Jeh} 44kt
o] M7he ZAET A F5ES BT JoE Yy
o YEF &3 371EF AF48E AN #H22)d
BAE] Qe AT 7R YEF TS 2,487 mgh =
UEE ol zo]7 U ol fe Al A7) 45
AL 587 A8l 1-11%2] 27 A8k IAT
23), & AFoM A EZ AMEE ATl e aas Hrtet
A %Sk7] wjiZolth H el A9 controli 110.59 mg%,
NST& 98.98 mg%h, YST< 92.59 mg%= =% = Ath
7+=5-2 control 0.01 mg%, NS 0.01 mg%, YS 0.02 mg% =
SR Fl=F 58219 002 mg%h(24) S X5l &

ket

Table 2. Mineral contents of Chaga Cheonggukjang added with
L. acidophilus KCTC 3925

added with L. acidophilus KCTC 3925 (g %)
(%) ) Samples”
Samples” Minerl Control NS YS
Proximate composition
Control NS YS Ca 275.16+0.28”% 326.09+0.57° 253.6940.31°
Moisture 514410367 4979+0.27° 49.83+0.57° P 691.20+2.84° 676.44+5.67° 619.37+5.37°
Crude ash 457008 4.72+0.07° 454+0.02° K 1,792.86£2032 1824392193  1813.09+17.38
Crude protein 44374048 4321£0.54 4382111 Na 5.4320,09° 9.64+0.13" 7.75+0.10°
Crude fat 13.6520.68" 12.6020.49° 11.58+0.28° Fe 110.59+0.15" 98.98+0.05" 92.59+0.17°
Carbohydrate 37.41£1.01° 39.47+0.86" 40.07£1.19° cd 0.010.00° 0.01£0.00° 0.02£0.00°
Dietary fiber 3382113 31.92+081 3263149 UControl, fermented without sterilization process and a starter; NS, fermented without
oH 5.4540,03" 477001° 4880.00° sterilization process but with a starter (L acidophilus KCTC 3925); YS, fermented

Control, fermented without sterilization process and a starter; NS, fermented without
sterilization process but with a starter (L acidophilus KCTC 3925); YS, fermented
with L acidophilus KCTC 3925 after sterilization process (at 100°C for 15 min).

PAll values are meantSD (n=3).

9 Means with different superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

2718 g

Table 2+ 7714 & 543 222 2452 control
o] 275.16 mg%, NSi-°] 326.09 mg%, YS-°] 253.69 mg%,
©1-2 control°] 691.20 mg%, NST°| 676.44 mg%, YST
o] 61937 mg%, 25 controlio] 1,792.86 mg%, NST-°]
1,824.39 mg%, YS°] 1,813.09 mg%, YtEF2 controli
o] 543 mg%, NST°] 9.64 mg%, YS-°] 7.75 mg% & L}E}
Utk 2458 2E2 7T A FA R Ao HH22)
MM HWAIE e A 7T Aa, AFS] 4
207 mg%, 1,665 mg%%l Al vls] & A 550 2w, ZF
shefo] Egkom 58] NSwe| 49 Z4 1579, ZF 1.09
] =34tk ol gt FU1A k] Atole FAHE T B A
oA AR EAJo} sl AF Fel Afo| 2 Ak Th A
7} 12 119 ¥ &2 FH3AE W Al P =2
FFES Yeith 7 Al 25 919] B]E-2 control

with Z acidophilus KCTC 3925 after sterilization process (at 100°C for 15 min).
DAIl values are meantSD (n=3).

¥ Means with different superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

fzloto| =&t B2t

Ao dusy T e o= Qs 95T
il Fo] Faxo] AYFE TukE U= alanine, glycine,
lysine, 229H-2- W& valine, isoleucine, leucine, methionine
2 3k uhS U aspartic acid, glutamic acid 2] o}v] =
Ahol o %82 A HH 5f9 uhs At
G ATH25). & AT Felom it 34 Aoe &
ub, &8k, gk gk JgkE w|X| = o eAko 2
Table 3] JERAITE Controlit3} FAHFS HE3E NS,
YS9 iksweetness)= W ofv=At e 7zt

604.52 mg%, 603.90 mg%= YERIA Tl 28k % Gk
& A& AFANA | #=A vt =3 748
Uh(savory taste)= WEM = ofn| A4t S8 717} 671.13
mg%, 714.68 mg%, 64724 mg% = UEFGA|RE S35k
F9 549l glutamic acid®] Z o}v] =4kl o)
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Z}2} 22.86%, 21.95%, 21.09% = control-o| fiht& HE
S A=Y B o] o® =2 vES YERSTHPp<0.05).
o]2]9] "hothers)S W& ofv|=4t SHaFE 481.53 mg%,
589.17 mg%, 578.73 mg%= WERHA ©Bt, &5t wiibr)
A2 fFrhts JE ATgdA o =4 Uetdt &
ol A = glutamic acid, leucine, phenylalanine, alanine,
aspartic acid 9] o] EA] ¥EE T} Beak 5(26)2
ol Fo 7 A 23k A7l A] glutamic acid, alanine 5-2]
rfo] ko, Al A= EEA|FAA frE]on| At
< A3 Lee T(27)2 glutamic acid, valine, leucine,
phenylalanine 52| #&o] =S5 Hasto] & A<
o] At 2 fAKeE A EE eI F freEloh]
=2t ghake 223676 mg%, 2,520.92 mg%, 2,421.94 mg% =
YERA AT HES AT7gelA] f214 22 control
T, NST YSollA Z42F o =4 YERGTHp<0.05).

Table 3. Free amino acids contents of Chaga Cheonggukjang
added with L. acidophilus KCTC 3925

(mg%)
1)
Free Amino acids Contral Sar;gles s

Alanine  179.11£1.42%% 201761543 210.589.97°

Glycine ~ 83.652070°  89.87+247° 9587477

Sweetness LY 148.941r5.5§: 198.7845.08"  169.35+14.32°
Serine 4956£0.15°  5871t1.68" 5658327

Threonine ~ 56.76:0.60° 6343151  50.68+382%

Sum 51802+4.16°  612.55%16.16°  592.07+36.11°

Isolewcine 10341354 112284531 11335631

Leucine  279.16£1052°  258.11+5.85°  27040£1221

. Methionine ~ 26.740.93°  3323%1.72°  31.010.64°

Bitterness .

Valine 1382242269 17815650  167.71£2721

Histidine — 1855:1.30°  22.74:070°  2143:246™

Sum 566071541  604.52+19.98"  603.90+44.54°

Aspartic acid  159.88+1.13*  161.35t449"  136.63+13.78"

Savory taste Glutamic acid  51125%3.82°  553.33£1544"  510.61£24.85
Sum 671.13£4.95"  714.68+19.92° 6472443863

Arginine 4291007 4449:083 3593167

Ammonia  110.56£2.07° 146974485  1534848.05°

Proline 584810.83°  7830:240° 8045318

Others  Phenylalanine 247.74£14.97 180913834  257.64:13.38
Omithine ~ 46.87+5.63  46.15+1.35 30.667.73

GABA 1359:680  19.026.82 11.57+4.78

Sum 481.53+12.94°  589.17+11.09"  578.73£3301°

2236761459 2,520.92+66.28" 2,421.94+149 40

DControl, fermented without sterilization process and a starter; NS, fermented without
sterilization process but with a starter (L acidophilus KCTC 3925); YS, fermented
with L acidophilus KCTC 3925 after sterilization process (at 100°C for 15 min).

DAl values are meantSD (n=3).

%Means with different superscripts in the same tow are significantly different at p<0.05
by Duncan’s multiple range test.

Total amino acid

ofo[:Ef & 3 Sf=ZL{OfE] & Btef
op|l AagEt oty daddE S A

I Table 49} 2t} A =7ko] oju| g ZAA3HFES control
oA 92027 mg%, NSOl A 884.80 mg%, YST-ollA
837.20 mg% = YEht 194 <1 ko] 7} gIATE Lee 5(28)
L A=A Racillus subtilis MC313} Lactobacillus sakei
383 &3t wrEsll S W B subrlis MC31S T & &3}
o] LRSINS W o} BlwA] opn| g AAgkaro] H W
Uebgtia Busla la, et OhR9)E B subtilis T
w2 W kst A =33} Lacrobacillus plantarun’}t E30)
o A=7go] opn ] HAAFHFS HHE Aot gt
te] & Aol A} AT A8 g ol A
A S HE3 F HE R ol e A4 gk
SR0)E FAHTS HES dEE Bt HE
ol ¥ £ AYE Hlow, o] gy
T B8lEE opn) At A FET) Ade] S
Ttk 2 Ao AMEE =] felot
uke] 2] %91 glutamic acid®] H]&5 A
Abol] &k H] 0] control-S 22.86%, NS
%, YST-2 21.09% % YEFA controlio] -f-4kt
o AR G080z =ght) ulaha] 9o A
AT Azle} w7 A 2 dgo] wE fe]oln] Al M3}
of o} opn|ief A4 FHigol| Afol7t Y A oR Bzl
o opn| e AAgHES n =] Aol ofste] Thild
o ofu:zzte] P2 FalHEE FEE UEhd 2oz #
A= 5o AR RAEe] 4 7 vk A%
2 AREE I JTHEI). B Aol FAkrE H st
o] ofn| v HAigheko] Fhadte] gk glol] F 3k
Ao g2 AAHET} Lee 527 AT x4 BdA|E
ol B} AAS B35l 2.83-7.35%<] WS VERA
I Husich o] MYE B o] AvpHc vhe W)
e 1 Qo] fAHES HES A7 AlE2 354
F4 Ao A thE Al AlF S0 vlsl] H o] 7} gltka
g 4= gtk R Yole) Ase vl B uby oA gol
n|ieRkgol] ofa] A EH ko] SIS o]F ¢} 3
EE v AR A ¥ B o R E Ve
e AxEA 288032 dRYok Ao 54
gk A3} controli 137.09 mg%, NS+ 145.31 mg%, YST
169.36 mg% = VFEFSITE Juet OhQ9)= B subtilis w2
L. plantarumes &% W Fg A=7ol B subtilis T =
s oFet AT by ole) Aaghako] WA vEt
Wtk Bosla Qlon, Lee S(28)% TS Eaulok
S W dEYole] Aol WA UERit & A
oF B} A7RIETe] Ao Aol TR AR fAt
o] 2ol Hs HE I | ApodlA] 7]Qlgha AT
th AWk B} A xS0 By okruole) A4l WM
£ 5042134 mg%olE2 2 AT AH137.09-169.36
mg%)= et AT B Ao ALg © A3
o] W 7|7hE F 96AZFe R 919] el 2291 A
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(o

ol dErIZbE ) A o2 Ak Bom 5332 AT
oA F=e] TET|Zo] oid s dRY ok AAag
Fol T7kske 23E Hiled, & dTelA 283 A
Aoz 7 FEAR e = Eatar tE F =4Sl Bl
& AellA Az A=l EFVE Al Ytk Ae
VERA I Sl

Table 4. Amino-type nitrogen and ammonia-type nitrogen
contents of Chaga Cheonggukjang added with L. acidophilus
KCTC 3925

(mg%)

Samples” Control NS YS
Amino-type nitrogen  920.27+42.49"9  884.80£65.12"  837.20+8 40"
Ammonia-type nitrogen  137.09£11.12°  145.312347°  169.36£17.25°

DControl, fermented without sterilization process and a starter; NS, fermented without
sterilization process but with a starter (L acidophilus KCTC 3925); YS, fermented
with L acidophilus KCTC 3925 after sterilization process (at 100°C for 15 min).

A1l values are meantSD (n=3).

%*Means with different superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

Isoflavone £4

215 A 2] A5 diphenol 3}3HE9] isoflavone-S
AW o] &Eo] ¥lmA e widA|Q genistin, daidzin,
glycitin®} AU o] &-Fo] H|wA H& HulFA Q) genistein,
daidzein, glycitein 52 JE 2 EAs=d], TS FE3]
W EA 7| -9 isoflavone BHIH A 2 A gkEw of
Foll oy 71E T 7FeAEE W &9 8
-glycosidase] Z}-g-of <]l A oA v A 2 78]
= Aoz dEA Qth32,34). thE F I aAEe UHE
&4717%e] 4= /1Y ARE e wksle] A Al 2A e
B3YE w§ 7] g slo] vujEA] o] AT A4
L AztA o 2 Yehdt) ulgba, B Aol A= isoflavone
vl S o] Ak Kim 5(9)°] Hardh o] xZeh
Hlu ] kS o= Ao R FlE Bglycosidase T4
o]

o

[\

73t L acidophiluse 7 7}sto] Ego =4 vlujd
Al g T7H F=3EtH(Table 5). BlHiEA] o] ~Eeht
T2 control 666.84 ug/g, NS 733.36 ug/g, YST
851.48 ng/g -2 YEhHA YSwo] oA e 71 =
YA THp<0.05). Kim 5(9)°] AVER L acidophiluss
A7VelA] e @ge] ol AT el vluieA| e S
A= 1204]3F $ daidzein 156.7 mg/kg, glycitein< 86.7
mg/kg, genistein> 104.3 mgkgl 2 S E WHH, L
acidophilus: St % %7}k W72 12043 £ daidzein
< 3017.7 mg/kg, glycitein<= 576.7 mgf/kg, genistein< 663.7
mgkgl &2 S o] B A9 =gk kS Uehiith
NFR/E A28 W) L acidophiluss S22 AH8A] vl
A olaFehdo] HMGA] o] aFepE o Hee]e Ao
2 H ¥ AK7,8). Donkor?} Shah(7)2] EioM& L

A ZAAFELI A A25H A2E (2018)

acidophilusE 2] A|7PEE T g7 FHrollA] 36417 &
BAH S Wl 7P ol AF b vlugA]| ko] kANt
F7HARI MRV Aol = Fhste Fds EATh
utetr 715 & {18 L acidophilustt 55 HET
o] B oA H o] Hele @4, 1Y 22 dF
DEAFETE AeUTLad s & &2 71He-3Y)e
LE7F 2 Ao Agsitta AE) wepa
AR HAS) she 20S A8 o =2 vujdA|
o AZHE TS Ze TS I F U Aolth
&9, Yang 535 tFe] AF Ax3H F

S 77171 faliA = 24 2 olv ALHHC)
of o]t At 7iEal i Bok= B-glucosidase TS &8
stz o] & olgtar Aljtesit) o= ol 74t

¢

< o] &3t A5 HhgAtEo] FaR9Holx, Fukgo o3
F&o] Astd 4 e v, JAE 7 B-glucosidase &
g8ste AF HheAEe] A9 S S = 9ler
fralg f718me] AM-S AT Aol dvka bz
sttt mEbA L acidophilustt2] -2 B-glucosidase 24

< ol &tk i TEAF Ax A AFS 71 FE
I AlEL FY FHA =fo] 2 Aor AlgdEnh

Table 5. Isoflavone aglycone contents of Chaga Cheonggukjang
added with L. acidophilus KCTC 3925

(ppm)
. Amount of isoflavone aglycone
Samples” — — —
Daidzein Glycitein Genistein Sum
Control 323224110479 64.04%1.93  279.5749.65  666.84+22.59°
NS 349.62+2.70°  68.02+098° 315724355  733.36:6.57°

YS 407.19+14.88"  74.79+2.77"  369.49+12.79"  851.48+30.38"

DControl, fermented without sterilization process and a starter; NS, fermented without
sterilization process but with a starter (L acidophilus KCTC 3925); YS, fermented
with L acidophilus KCTC 3925 after sterilization process (at 100°C for 15 min).

A1l values are meantSD (n=3).

¥ Means with different superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

o ok
hd =

Z7FHAL A=A (control), BTHE A=A L
acidophilus KCTC 39257 <& st 2aAIZ A7
(NS)Z} L acidophilus KCTC 39252 HZF3sl7] A A3
o] GAE =ol7] fal Eatste] e AlAT H=17HYS)
o ¥4 5T o|AE e ¥igtE vuwstaith
-2 control©| 51.44%, NSw°] 49.79%, YST°] 49.83%
Hom, 23|52 control T°] 4.57%, NST-°| 4.72%, YST
o] 4.54% = Ve, S controlTe], 23S
NSTo| fo)H oz Ekom, pHE controlwo] =k
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ZH 2 controlio] 44.37%, NS*o| 43.21%, YS-©|
4382% % JERHA o5 7 Fo4% Abel7t g1l A4
-2 control©] 13.65%, NS-°] 12.60%, YS+°] 11.58%
2 controlito] §-9A o &2 Eolth ErslE-2 control -]
37.41%, NS-°] 39.47%, YST°] 40.07% % YSw-o| 7}
=% 2o]A 5+ controli-©] 33.82%, NS-°] 31.92%,
YSwo] 32.63% % A< ztol7t it 71 e
Zr 42 controli°] 275.16 mg%, NS-°] 326.09 mg%, YS
o] 253.69 mg%= NSwo| =%, 12 controli©]
691.20 mg%, NS*°] 676.44 mg%, YS-°] 619.37 mg% =
YERA controlwe] =94t ZES 242} 1,792.86 mg%,
1,824.39 mg%, 1,813.09 mg% = 2|22l 2ol 7} gl9lom,
UEFS 217} 543 mg%, 9.64 mg%, 7.75 mg% & NS-©|
fro|A oz =%, 2 27 110.59 mg%, 98.98 mg%,
92.59 mg%= controliro| A YESTE 7S Al 714
A= BT 58429 002 mghsS ZH3HA] Zdt F
gotu| A4k Sk NS YSo| Zh2} 2,520.92 mg%,
2,421.94 mg% = controloll W8l A YERGT) oln| )
A& controlio] 920.27 mg%, NS©] 884.80 mg%, YS
o] 837.20 mg% = YERIA controlTo] 7HE EgkoH
d=yole] HAE controli©] 137.09 mg%, NST©]
145.31 mg%, YS°] 169.36 mg% = YSi-°] 7 =34th
o] et Huj - A F FF-S controlio] 666.84 ng/g,
NSo] 733.36 ng/g, YS©] 851.48 ng/g = YSo| <
Aoz 71 Zoht) w2 AGE 53l L acidophilus
KCTC 392575 H7bet 2Al A=74e v A=4E
o] vlg) FAEAHAM H Zpol 7} gl o™, L acidophilus
KCTC 39255 Fto& o|-&3h 22k WEA| =57 AlF
Al o] aFeHd v A e SVMAIA FEAQ] Holut
7154 SR e A=A Ax7F stk

ZAle 2

 E TaA7GRel A Al fehs 20161 A
7] & 7 EAL (No. C0442776)2] A7 o= 9
o]

ol ok
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