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Abstract

Prebiotics are defined as “Nondigestible food ingredients that beneficially affect the host by
selectively stimulating the growth and activity of bacteria in the intestine” and as defined
improve host health. This study was carried out to investigate the effects of bifidobacteria
(Bifidobacterium lactis BB12 and Bifidobacterium longum BB536) growth enhancer (BE0623)
supplement as a prebiotic. The addition of BE0623, a growth promoting material for
bifidobacteria, significantly increased bifidobacteria viable cells counts in fermented milk by
about 45 to 75 times compared to the non-added control group. In addition, microscopic
observation showed a significant effect on proliferation of bifidobacteria in fermented milk
with added BE0623. The viable cell counts in bifidobacteria also increased roughly 102-fold
compared to the control group (non-added BE0623) and was higher than that of commercial
growth promoters. Each fraction obtained though the purification of BE0623 influenced the
increase of bifidobacteria growth. Culturing bifidobacteria with a combination of fractions
of BE0623 had a synergistic effect compared to culturing bifidobacteria with each fraction
individually. When any of the fractions were not added, the effect of the growth enhancer on
bifidobacteria was reduced. These results indicate that all fractions contain substances that
promote the growth of bifidobacteria. Therefore, BE0623 is considered to be available as a
growth promoting material for bifidobacterium.
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Introduction

Prebioties3t Q17+ 33t 52| Fuel] ZAfshs 383 9ol 2
40 2 271N 450l fol3 HIHE R A AEH/HES UBE BR2A fuco-
oligosaccharide, galacto-oligosaccharide, isomalto-oligosaccharide, xylo-oligosaccharide, chitin-
oligosaccharide 5-2] oligosaccharide®@} dextrin, inulin, gum 5-2] 2] 0]Ad-5-7} th & o] thGibson
and Roberfroid, 1995; Manning and Gibson, 2004). ©] &2 52 bifidobacteria®] /7S %15}
o] bifidogenic 2212 2 E2| 2| 2| 21 QlTHMaxwell et al., 2004; Rada et al., 2008). Prebiotics= 3
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21-&(Burns and Rowland, 2004), &-7-2F-8{(Quigley and Quera, 2006; Eamonn, 2011), Hypolipidemic (Grizard et al., 2001;
Habib etal., 2011), 7218, H3/d 2Agke] o W 2w AR E Y 0 7]=E-5-S 5HH(Brunser and Gotteland, 2010),
] AlE Qtol]l Soll=Zaa #7149 45 S7HIA TS 252 o171 = TH(Gonzalez et al., 2011).

Prebioticst= 222k oA FolE| A 45 2] ko, o] AUl 272 ZHAdskal o W §-2l gk Al
Al Bo]7} go] Z41-Z FXIA|Aok 51 Q17te] 77 SXol =22 & 4= Jlofof $itt.

Bifidobacteria= AP} 5-&2] Aol S5 %522] 217de] of2] 7HA] {elgh autE Yehdth= AMdo] 8t
Aloll RN =|HA HE -7 APitol] =8 FF=E 22| A=At Bifidobacteriat= PR -FARF = D2] HEol H
WA =2 APFEE 7HA AL Lof Aol A AEo] 7Fs5HH 7714k short chain fatty acid (SCFA)S AJ/d Al <]
pHE 230] Ao 0I5t R8O 2 L&A Q1= E. coli, Clostridium perfiingens ‘52t 22 F-sllvt-S AA o2
# Folletoll 2]sl A8/ =]+= ammonia, amine 5-°] A F4El= S5 ASHAIZITH A et al., 1997). =5} Park
et al. (19982 7ol BHe2jobd oS AJ/dshe S4 E/dS Walishcta B asteth Schiffiin et al. (1995) L.
acidophillus} Bifidobacterium bifidumS 18- 2&-3-5 Algo] A5t S-S YAz o] ¥is} glo] thaht &
Alg50] Z71E= 718 E7A8H% AL, Marin et al. (1997)2 macrophage AM|ZFS- 0]-83F in vitro A& of|A] BT B A
552 tumor necrosis factor-at 3 interleukin-62F 2+ cytokine A4S S-X1 A|FS21L, Fukushima et al. (1998)2 30t
EolIA bifidobacterias -7} T Fol5tS wf BlollA] IgA Shgo] foj& o & F7tetlg= WAstict st
bifidobacteria+= bile salt hydrolase & ZH|5to] §EAMS] E45 R Mo 20| S AEE HIES S7HIZICR
W Follo] Y AHIZ 52 7HAA]7|H (Noriega et al., 2006), 7HllA1 2] AW $HAJS Wko] ol U] A x]HH
S AR A N Y A Y22 HAAA 7= a7 e A0 2 A8 A 1Tk (Gomes and Malcata, 1999).

QIA|of] E}= bifidobacteria®] w4~ §50] AE | AL A, 9F, 13} 53t WA SHA BRix| o Qlok= A4t
7} B %ol w}2} bifidobacteria®] 17357 710 £317} sA|] FE-2 | E|ltt. £3] bifidobacteria” | A4 =
o] &t &/gdo] HalEHA] o]F0] 176/ AlZAaAZ F55E Qlou o5& AlF4telo] o] &sh=t
01 A bifidobacteria®] U] J2Hg0] Rrh= A A o] Qlt}. o] & F5517] 9I3 HRF2 & bifidobacteria” | /7S 4
Qe Y22 T, = bifidobacteriaS FA] A1 4= |+ prebioticsS- 41 %510 Zljof] Z2H5H= bifidobacteria®] 5]
Z7MA)7)= AL7L 8Ys &) 1 ek, T3 o] 213 bifidobacterial] Z41-S Z7HA] 7] 8= A7Le} Bl E-0] bifidobacteria
44T E =0]& bifidobacteria JFE N EZ 0 gt A7 &5 XYs]o] ghom, I=2 Qs §H &
2, Alo]4l 2l E, -FEollA] FeiE lactulose, peptide, B-ethly-N-acetyl-D-glucosaminide, B+, & 5 2|7}
bifidobacteria 7% 2122 o] A& A A| =] A THNagendra et al., 1995). ©] 5 bifidobacteria 3 FEZ 22 A S FHi
Sh= ©4p8k=(dialyzable, nitrogen-containing carbohydrate) 241 7+ Bl W&ol et £/ o] R/t

wHebA 2 A bifidobacteria /g FEIEE 2 A FHo| A 253 BE06237} bifidobacteria®] 37 &3 =,
prebiotics 2] 7|52 & 4= Ql=A] o -5 ot 7] 3l 3351t

3

Materals and Method

Al

Loperamide, NaCl, NaOH, phenolphthalein, pepton, ©l[E-2-2 Sigma Chemical Co. (St. Louis, MO, USA)°l|A] -5+
o, &34 A8 kit+= Bio Clinical System (Anyang, Korea)°l| 4] 745+
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Microorganisms

Bifidobacteria (Bifidobacterium lactis BB12 2! Bifidobacterium longum BB536)= 5271% ¥ /4§ bifidobacteria
£ Chr-Hansen (Hoersholm, Denmark)®2} Morinaga (Kanagawa-Pref, Japan) Z5-E] 7-15to] AFE-5}HSIT}

HHX|

BS agar (Bifidobacterium-selective agar):= BBL (Sparks Maryland, USA), BL agar2} BCP agar+= Difco (MD, USA)
ERE 45t O, bifidobacteria 34 21 I3t YAE-F-= Algol Tojshs /A& A& (Namyang Dairy
Products Co., Ltd., Gongju, Korea)= -5} AFE-SFI T

Bifidobacteria M&ZZIZH (BE0623)2| 54! 21}

Bifidobacteria /3752182 (BE0623)2] AJ4tS S8t 7+ Y5l F8E2 Yaegaki (H1rneJ1 Japan)ell 4] L4313
I A ZHHE ofa 2k 22 Foll @71 100°CollA 4027t 7H25kaL, 30°CE Y2het & a8 S5k
30°COllA] 2k 207 HaA]7] 2 PA R Y ot d S AX 8382 vt 15 95°C 90z7t 7P°E"“%L
sto] ERE BEdslelal 55t 7] 55 S SRl 50 848 FET 54%
Z35to] ARE-sHITh BE06230l| EAfish= Hlm] =ate| 2o JAENEHS 9 Y &5 =
22X HAYUZS 957 93l BE06232] HAIE A A5t BE06232] HAIS 95t AR o] XL E—X}%k 1,000

ol’e] Hleto| &, thii A Za|uf|s 5o Aol Zgtet S2A|Q AR B IRINA] /S 2A(Diaion HP20,
Samreung, Daegu, KoreayE AFESILOH, 7] 21 F2ZA-H (S X 60 cm)ol] TXstal FX= W 7|25 A7
ot = 85l BE0623 882 SHAIA SHAI7| L A Bt 29 12 Ak 24 1% 3|45 215 O B

2 M|Zste] B8 25 dlom ZO 2 (.IN NaOHZ A& AH|Zlste] 28] 35 &
Z} Hﬂ%A bifidobacteria 4 &ZZ 5 o] H5 &RI5H7] L3l 13% EA| 74 A] o]l BE0623 &=
(2.85% T 5.7%)S A7FsE (TR B4 7HE) 105°CollA] S22 7R otal 38°CE 2zt
9] Bifidobacterium lactis (BB12) 0.002% (w/v)S HE5tF o, PAIZHEE § kg F Adabe =
bifidobacteria®| 54174 =5 H| Wi, E3F 28 59] Fo2t8-5 FRlotr] 9l 2t 229 23t (21
81 +3, 2382 +3% B3] +2 +3)2 DA EGH]x]of] 715t F bifidobacteriaS Bl G5to] A7 EHE
A= E 75Tt BE06239] A1 &3S ER15t7] 23l bifidobateria 341 0] B|w|3 DA E-J-E 7]+ H|
Hi RS A A5t o, Z4] E7H= bifidobacteria”t 5-415= 2ol A] AJitshe At 9 pHE| &7, AY
Ao TS 535 F5 &2, bifidobacteria 521 0] whet A4 &= Hlo] @ W& &9l 502 53 ch
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Bifidobacteria2| 4! &tol

Bifidobacteria®] Z-2] <Q1-2- 13% (W/V)Q] BR|E-3-HlZ]of] 0.4% E0623S 833 & 105°Col|A] 527 74t Hat
5tod 38°C2 Y23t F 0.002% (w/v) bifidobacteriaS 4Z5FaL 24A17F BIF5I M, vl AR E 64|17 7HA o
2 A 2E AFH sk 2FH 3 A &= 10°Colot= ¥2}5Eal 0.1 N-NaOH -840 2 A7sto] g F YA H A
£ ot o, g Al7ke] pHE 7 5H3AT. Bifidobacteria®] At 2?15 215l BL agaroll A 72A17HHE Y2
37°C) 7] = A AloHRITE

l.l-[
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13% (wiv)Q] EHA] 28 i 2| 0] 0.1% BE06232 8315+ 3 105°Col|A] 587+ 719t HA#5it} o %70 2 BE0623S
H7Ve1A] Be v S AR5 o n, HAE HI RS 38 - 41°CE Y25t 0.002% (wW/v) Bifidobacterium lactis (BB12)
£ S5t v 2715E sAI7F ZHA 0 2 vl 24 A1 77HA] A7 256008, Carl zeiss microscopy Co., Jena,
Germany)< A A5 T

A2 bifidobacteria SEE£ZIEZ L] H|w

ARl 4802 AFEE| T QL= bifidobacteria 4] Q1&}o]| THSH G55 Yotr 7] Q& thF HElo| =
(3lo]FE), Alo]Al FELO]| =(CE90GMM), 3] EFO] E(LESOGF-US)E Bl B4 2 A3 0, o] 52 Fuji
Oil Co., LTD. (Osaka, Japan), DMV (Amersfoort, Netherlands) 25 43Tt 13% (wiv) BZ2-FH1A| 0l 0.4%
BE0623 B= AF]2 bifidobacteria A3 A Z X212 285 = 105°Col|A] 587t 719} H+619] O 1, BE0623 BE= Al
T bifidobacteria "3 FEXE2 T 7} HijA] S th27t 0 2 5T Hi-d iR S 38°C2 Y25 & 0.002% (whv)
Bifidobacterium lactis (BB12)E- 55T BIYF OATHEE] 6A|7F THA 0 2 AR E 2 & 10°Colst2 Y2tsla
0.IN-NaOHZ A7gsto] g F AY/JH AF= S Fot3l om, sid Al7ke] pHE S7J513ATY. Bifidobacteria®] A4~
RIS 9J5ll BL agarol| A 72417 (M S22 37°C) 7] i g2 AATsHl o vt AR Atz gdE7 aiks
H| W5 T.

M
all

Bifidobacteria M&=EZISZl0|

HI

BE0623°] EAH31= bifidobacteria 5428 ] 7+ B 55 =] bifidobacteria &5 HIAHAUSZ 35171
913l BE06232] /g7 2] & AAISHITE BE06232] #2]of| ARS-H A -2 EAFF 1,000 dalton ©]/d-2] FEto] =, Tl
A Zeus 5o 2o Agst S&A91 AR GHlA A $Hd5-2HA| (Diaion HP20, Samreung, Daegu, Korea)
£ ARESI o™, 471 A5 AR E RS X 60 em)oll S5k Ul 7)ZE A A%t & 85)|5+ BE0623 £
SIAA A7 A FaHE 28 12 Atk 28 1 51 222] 2 ThA] 2242 A|Hsto] £ 02
om FO 2 0.1 NNaOHZ A5 M| Z5to] £2 35 S 55l o FA| & 535 2 £-8E9] bifidobacteria /3
=71 S5 ARE 15| Y3l 13% SAERHl Aol BE0623 Ti= ZH2be] & E(2.85% T 5.7%)= H7Ieh
& (HH= % ]':’L) 105°Col|A] 5827t 7].0H:ﬂ 5tal 38°CE Y2t & 5271 % N9 Bifidobacterium lactis (BB12)
s = A5} bifidobacteriad] 2412 B| w51

B30 2FHEE]+2, 28] +3, 882 +3 L B +2+3)S &7

g

|Il°l'

%l
s
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Results and Discussion

BE06232] Bifidobacteria S2! &1}

BE0623°] bifidobacteria 4]0l 0] %]+= S35 LolR 7] 9]l BE06232 M7 ©x| 217 HjA|of| 2F2]
bifidobacteria (Bifido bacterium lactis, Bifidobacterium longum)< %53t & bifidobacteria 32270l A1 2] A<=, &
A 2 pHE Z731o] BE06232] bifidobacteria 3 Z %1 @7+ 21915} th. Bifidobacteriat hetero fermentation

Korean Journal of Agricultural Science 47(3) Septembeer 2020 448



Properties of BE0623 to serve as a growth factor of Bifidobacterium

2 ok o8 WA A fART 2ARS oF 2:39] Hlg & itolE 2 Wha AlRto] b2 e fo] Abwel pHE &
Joto] ARl #o] A A g & 4= 9o, bifidobacteria®] w5 F745t0] AtEeke] AJAIE el
St F o] HaA|gtel ke et A, pH 57 23k Fig. 10f] Uebd viek 2ok | AJ2F Aj-d oA
Bifidobacterium lactis (BB12)2] 27| w-4~= tZ7-2 2.12 X 10° colony forming unit (CFU)-mL", BE0623 0.4% 7}
2232 X 10° CFU-mL"°] %121, Bifidobacterium longum (BB536)2] 739~ thZ2+-2 1.13 X 10° CFU-mL", BE0623
04% 72 145 X 10° CFU-mL'2 27] bifidobacteria®] A= F-AFSH 0] Qich dha 12A17F 43} 29 AY
4= Bifidobacterium lactis (BB12)2] 74-$- BE0623 TR -2 7.87 X 10° CFU-mL", BE0623 0.4% H7Ht2 2.39 X
10" CFU-mL" & 9F 38]2] o4~ 2}o] 7} UrEFk O ™| Bifidobacterium longum (BB536)2] 73-%- BE0623 THZ -2 5.80 X
10° CFU-mL", BE0623 0.4% 72332 X 10’ CFU-mL"' & 2F 5.7812] w4~ 2}o]7} Lebdth g 2 A1491 24
A7+ 732 & At 4= Bifidobacterium lactis (BB12)2] 73-2- BE0623 th w2321 X 10’ CFU-mL", BE0623 04% 27}
2225 X 10" CFU-mL'2 2F 7081 2] w4~ xFo| 7} UERs+ O Bifidobacterium longum (BB536)2] 74-$- BE0623 TH
Z7-2 412 X 10’ CFU'mL", BE0623 04% 72 1.86 X 10’ CFU-mL' & 2F 45H2] 4> x}o]7} eyttt o] &=
BE0623°] 2F& ¥4 = bifidobacteria®l] T3l Foj\ AAER G312 21 Q18- HofFQiTh gk kg = A=A Ak
= 9hg 12417l A Bifidobacterium lactis (BB12)2] 73-$- BE0623 THET-2 0.19%, BE0623 0.4% 72 0.67%=
oF 3 5} 9] Ak 2to] 7+ UENG S W Bifidobacterium longum (BB536)2] 73-9- BE0623 THE-2 0.21%, BE0623 0.4% %
72 0.68%= F 3281 2] AM 2}o| & L]-E]-q-] ok Fa T A Q1 24417 2t Z Bifidobacterium lactis (BB12)2]
749 BE0623 THE2 0.34%, BE0623 0.4% 87 Rt 1.27%= °F 3. 7812 A 2}o] & LFeRH ) © ™, Bifidobacterium
longum (BB536)2] 732 BE0623 THET-2 0.31%, BE0623 0.4% 7R 1.39%2 oF 448H[2] A= 2}o] S LtER]
AL}, pHE A4 §H| 51, Abe el pHOl AutE §5=5f & |, BE0623& A 2|3 afof f4t A4
2Fo] BE0623S X 2|51A] 92 dha-Gof v]3l| thZ Z7lsh= TS BTt ]2k 7] BE06237} Bifidobacterium
lactis (BB12)%} Bifidobacterium longum (BB536)2] /7ol Hold X &117} 12 & 4= UL} shH a2 =&
=, Alo|Al BalE, F3olA F2iE lactulose, peptidetF, B-ethly-N-acetyl-D-glucosaminide, &< 52
bifidobacteria A7d-Z % 22 o] B 1 %] THNagendra et al., 1995). ©]= bifidobacteria A ZZ X S22 AA S S-G3l=
Eh=8HE(nitrogen-containing carbohydrate) 4] 714 2! W-50fl QY SH E/Jo] Qlt.

i
L
o[
£
o
N
N

rot

0]A 2kl 2%t bifidobacteria 4! &3} 74

BE06232] bifidobacteria /3= G HE- A 24 0 2 &015}7| ¢J5]] 2] %] AA|d Hn|7d 2l LSM 7802 &S Al
AJ5FiTh BE0623S 7ot ] & vl ] ol| Bifidobacterium lactis (BBQ)% %j S 6& ?— 15 0,4, 8, 12,16,20 5L 244]

Els 7"J—} Hj & 8/\]7P E1 BE06237<47P i 2] ol A Bifidobacterium lactis (BB12)2] 543t 54| —% Q?FEP 4= AUk |E

R BE0623& 7FolA] 22 tZatoll A= vl 24A12P7FA] bifidobacteria 3-410] 343 Hshe sl 4~ glglon,
o|2{gt Ak sholl A duE EE T At Bl A= S-S 5 bifidobacteria 54 B3t Aot A5
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log CFU/mL

3 12 18 24
Fermentation time (hrs )

Titratable acidity (%)

Fermentation time (hrs.)

35

Fermentation time (hrs.)

Fig. 1. Effect of (A) viable cell count, (B) titratable acidity and (C) pH of BE0623 on growth of Bifidobacteria in
yogurts during fermentation. Circle, Bifidobacterium lactis (BB12); Triangle, Bifidobacterium longum (BB536);
@ and A, added 0.4% BE0623; O and A, non-added BE062.

Korean Journal of Agricultural Science 47(3) Septembeer 2020 450



Properties of BE0623 to serve as a growth factor of Bifidobacterium

Fermented
time (h)

BE0623 0.1% BE0623
non added added

16

24

Fig. 2. Laser scanning microscopic photograph of yogurt (600X ).

HIO|RLE SM S E3t bifidobacteria 2 23} 7H

B2 Q7o) glojAl HlgRe] B0 2 EAfsh 790 WHHO R Eafsks 79 ulgRo] 2 ool 37
chech o 4 9ok Fae] 04E ZAlof g Tk 231919l Wrlo 2 sle] HlERTL ZekE AL Bl
She gzol9loL, 2 7o) W Qs nlgRe] SAjo] 33Ael YAH O dojdth 21 Wl B
2 F) 2T 4 Ygich W] n Y=L o2 Wdlo] AR communication® SHELE 7|74 o)} 52 Fe

5 a4y

0| A& A|o}-5-2 ZHA| ==t o714 communications SH= P& UEe] A4S Hio| 2 HEo|et F-Er} = Hio|

Korean Journal of Agricultural Science 47(3) Septembeer 2020 451



Properties of BE0623 to serve as a growth factor of Bifidobacterium

L "E2 UL ojn| 2 o) Azt Alo| 5 Ft HHol| Exliohs wH v 2] MaARtaL gt 4= 9o
(Costerton et al., 1994), bacterial biofilm-2 1| AJ-2-0] AJZ35}7] Qs FH = 0| Y& 7tof) H&6l1l Q= Fef = ojn|st
T}, & Aol A= BE06230l| 23t bifidobacteria®] 4] & 452 0 2 750 2 A HijGF S7]of Hio| @ IEO
2 AR = 0| Y= Zo] FA | =7] o] -2 T} Bifidobacteria2)] HEo] @ WE 3 A]-S o] ZH= of gl S o)
202 &Y 7192 7|th=]o] bifidobacteria F-8/3= A5k=t QlofA] ofF F23F alolat AYZHALY Fig 32
BE0623°]| 2]t Bifidobacterium lactis (BB12)2] BFo| 2 & Ad7H4-& Uepd A 0 = AIZt 7 }et 3A| A1) S4]

L

3 uljF SHol| Bifidobacterium lactis (BB12)2] B/ 4& F-0] 541 /== A2 &I 4= QI o| 25 E| BE0623
9] bifidobacteria 5-4] &5= THA] 3 &1t 4= 9191 o™, Hlo] @ W& &S 53l bifidobacteria] P 0] t%
2712 A0 2 Yzt ol S Sof bifidobacteria”} H Tk 5412 Y 0 Hio| @ TE-S FAFLS 72, A Hlol 2
52 bifidobacteria 7H712] M2 H T} |1 QIFZRE| O] FAS & 1l 4= Ioh= AL A5 4= Qlr} o|2|g =
Hol|A] & o, bifidobacterialt -F-Att 5 783 B AES SAA1A Q17tol tisl] f-838 735 E1bE Foleh= 1]
= 71578 Aol QoA midEe] vio| @ & A 4 Hio] @ IE A= wlj-¢ F 23k @ Aekar A7t

Fig. 3. Effects of BE0623 on the viability of Bifidobacteria in biofilm formation.

&Y E bifidobacteria dE£XIEE 1 BE06232| 25 Hlw

A3 bifidobacteria /375215211 BE0623°] bifidobacteria /37541 &.1}k2] x}o|7} QLi=A] Yot 7] 2Jaf AHAA
ol A Ab8-oh= thF HEfo| &, Alo]Al HEfo| &, 2jo] qlElo] & 5-o] F-A1A|2}F BE06237tHe] H| A& Al3Y53l
t}h. BE06231} 3%9] peptidesS 22} & 2-0- v &]of] 715t 5 bifidobacteria®] BHaA| 7ol w2 AF AYAJTRS 2 A
stom, sl A7k bifidobacteria®] Adwt4=, AHe B! pHE 57 5F1T. BE0623 1} peptides 5 7387F H &R o
Z7-0 & 5iict. 7t 2o HaA|Iztol| w2 A4, AHE 9 pH 3= Fig. 40l UERd vel 2t th HEtol =
Alo]4l HEto] =, Fo] efo| = Yl R BE0623 72| 7] bifidobacteria®] AY-4=2.01 X 10°-2.5 X 10°
CFU'mL' O & FARSHFoldet Wa 12417 43 & A= O BEFO] = 843 X 10° CFU'mL”, Alo] 4 ek
0]=4.12 X 10°CFU-mL", o] FEFo| =531 X 10° CFU-mL' 2 thZw5.71 X 10° CFU-mL" thH] -3-2] %9l Z71=
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Properties of BE0623 to serve as a growth factor of Bifidobacterium

Ho|z] %ttt BE0623 H7HE9] 79 4.24 X 10’ CFU-mL' 24 thZ2- oije] ek 74812 #4= xo] & LrehQict
7 2791 24A|7 o A 2] A=t E FElo] = 872 X 107 CFU'mL”, #Alo]Al HElo] = 521 X 107 CFU'mL”, §°]
HElo] & 384 X 10/ CFU'mL' 2 &7 2.74 X 10’ CFU'mL" tH] ZFZF2F3 1, 1.9, 1 48| 2 AE 0] 74> 2712 L e}
W HHH BE0623 72 2.81 X 10° CFU-mL' 2] th2E oijy] oF 1028]29) 4> xfo| & Jehuigich st g =
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Fig. 4. Effects of (A) viable cell count, (B) titratable acidity and (C) pH of BE0623 and various commercial
peptides on growth of Bifidobacteria in yogurts during fermentation.
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Fig. 5. Effects of 2.85% (A) and 5.7% (B) BE0623 fractions on titratable acidity during fermentation by
Bifidobacteria in skim milk.

14 ——e—— BED623(0.4%)
s Qe Fraction (2.85%) 14243
——-—y —— Fraction (2.85%) 2+3
1.2 [EET S——— Fraction (2.85%) 1+3
—_—— Fraction (2.85%) 1+2
—:—{—-—  Control
X 1.0
2
©
‘s 0.8
o
2
-]
© 0.6
-
<
E
0.4

e
N

Fermentation time (hrs.)

Fig. 6. Effects of various combinations of BE0623 fractions on titratable acidity during fermentation by
Bifidobacteria in skim milk.
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