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Development of a functional yogurt fortified with ubiquinone,
isoflavone, and y-aminobutyric acid

Young-Hee Pyo"* and Young-Hee Noh'

'Department of Food and Nutrition, Sungshin Women's University

Abstract A potentially functional yogurt co-fermented with Monascus-fermented soybean powder (MFSP) was prepared,
and its quality and antioxidant properties were investigated. Skim milk powder with (SMP+MFSP, 1:1, w/w) or without
MEFSP (SMP; control) was fermented by probiotic cultures consisting of L. delbrueckii subsp. bulgaricus KCTC 3635 and
S. thermophilus KCTC 5092. The functional yogurt fermented with MFSP contained significantly (p<0.05) higher levels
of y-aminobutryric acid (GABA; 107.22+3.06 pg/g), isoflavone aglycone (daidzeintgenistein; 201.21+6.29 png/g), and
ubiquinone (39.05+0.08 pug/g) than the control yogurt. During fermentation at 36°C for 48h, the functional yogurt
displayed higher titratable acidity, viable cell numbers, and radical scavenging activity and a lower pH than the control
yogurt (p<0.05). These results indicate that MFSP has great potential for enriching the free isoflavones, GABA, and

ubiquinone contents in yogurt.
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218 Fgo| FolX =t (Monascus sp)oZ LA

=
WE Fe FHEC) BAWANE Bol AYBY B olaBe
2, 019, 2 olrldt 3 GABA 5o BE7h ] HE %

of wls 3.5-5.8 F7hethE Aol WA THJing Pyo, 2015;
Pyo, 2008). 53] 95 ol wigA] Fel= EAsh= o|AZeHE
(isoflavones; daidzin, glycitin, genistin}e WA &2 Tg FoF 7}
SR @dol o vuigA] Feje] o]AZ e} (genistein, daid-
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ZtE 52 distar o439 elele Bd=
D #] ghtH(Faraj®} Vasanthan, 2004). FE3F Btk A ofm)izile]

dFo 2 AAAY % FaEY a9 AYUBHE 2=
GABA (Guin %, 2003; Tsai 5, 2006) 2% 7|29 mAlEd¢
& 59 glutamate® B glutamate decarboxylase (GAD)ell 23]
15-113.35 mgkg 552 Z3d F UAthAlaa 5, 2018; Pyo,
2008). ¢HH A|zuke] 4bslA &S vl U F = (ubiquino-
nes)< coenzyme Q10 (CoQl0)C 2% B¢ A &A49] F=3}
FEZNiklowitz &, 2007) PIEZ=go} WellA] 284 7]5S
Ball ATP Al Hodste] A UAbe] Fo EA=E Zggit)
(Bentinger 5, 2010). Wb Fu]F =] AFS ATP A4 Ta
o 4 AATROS)S AAEE TTHIA WAV F3Ee] S
£ oplete AR d#A rhBentinger 5, 2010; Niklowitz
5, 2007). Wb 2 AFoME, o] e AT BAS gk
3A FHrete S=E T A 7158AFE AAIEAY &8
L& =ol7l 3l ol wdol HtE 7sd SFEES Ax
st 7 A9E iR EAH SFEEY vuEgth & ¥
SUE T LS AUtet Alxd QF=2ES] i #HE F &
HF)= 5o Aigy B Zakre] 4 A4, a9 it
3l 84 5 Wriste] 2 A4E Bystaat g

=

H e

Mz R

M=ot Alef

el A AAFE A 2] (Kangwon, Korea, 2017)9 EHx] &6
(Seoul Milk Co., Ltd., Seoul, Koreaye=, Aol $1x3 thd niE
oAl FAsled ARSI vAE ¥llA]= Lactobacilli MRS broth
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(MRS, Difco Laboratories, Detroit, MI, USA)®} PDA (potato
dextrose agar, Detroit, MI, USA)E ARE-3ISTth B A|eko g A}
43} isoflavones, CoQs (CoQ9, CoQ10), GABA 53 £48 A
oFS W% Sigma (Sigma-Aldrich Co., St. Louis, MO, USA)A|Z
o= FYshr,

Ag2F o e

St A AT v A EAALE (Dagjon, Korea)=Z F-E|
Lactobacillus ~ delbrueckii  subsp. bulgaricus (KCTC 3635)%}
Streptococcus thermophilus (KCTC 5092)5 E4iol 452 AL
BN, E=td(Monascus pilosus KCCM 60084) 3= mAl&E
REAE (Seoul, Korea)ollA] #o} PDA HiX|o|A &3l &
S Fe Azl ARE-SISATE. Bkt Lactobacili MRS broth ol
HEst 38 A vl Fol 10% (wiv) skim milk (Difco
Laboratories) HIZel 2% (viv) =2 FEste] st e &

E}E] (starter) 2 AFE-SIATE

JsM @F2E X U HAHS

Zadhg F RS Jind Pyo(2015)2] B we} A Zsk
ol 10¢7F Bad 8 $AAXT F 2UE 7] (HD07026-
5003, Hyundae Household Appliances Co., Ltd., Seoul, Korea)=
#3l31e] 80 meshe] Aol Ze] EE3} sIATHMonascus-fermented
soy powder, MFSP). BA]&-f(skim milk powder, SMP) 100 g
To EXEfot TEa F EWSMPHMESP)S 111 (ww)2

Skim milk powder(10%, w/w)

Sucrose(10%, w/w)

90% tap water: SMP

A

&2 &3 100 gofl A4 1,000 mLZ} sucrose 100 g& 712t
H7kste] &gk & 90°CollA 1027F Ahste] Alzstnt. A+
St AlFE= 37°CE W28t & L delbrueckii subsp. bulgaricus <%
S. thermophiluse 553 BIEE St Sl (starter) 5%
(vv) FE3 & SekaE ol 40mLY w3t 36°C 32710
A 48A17F ot IEEISIThFig. 1), WE F 12417 Ho® A
Het ANEe sAAxs] APl AR

i
]

E= N
TAAZ BE AIE 5ol 10M12] 70% eSS 7lehal A
oM 12717 FE3IATE FEE-S 045 um membrane filter (Dis-
mic-25CS, Toyoroshikaisha Ltd., Tokyo, Japan)Z 3}s}] A]Fol
FHE QDB ARl s g 84 240 Agalsin.
pH, B4 % RAF + 51

SFE=E9| pH= pH meter (model 3510, Jenway, Essex, UK)
£ AREste] SAEAT T4 T3 JHCE AR 1mLE
pH 82+0.17H4] F3lsh=t] 4¥]E 01N NaOHO| %3 T8kl
Zit(lactic acidye] Y2 FFSIATHLee &, 2013). e ¥
o A ArE GAE 3J4ste] MRS Ao =Ed §
30°Cell A 48417 wiF ol vehd FH=E AR 1g9 CFU
(colony forming unit, cfw/g)= $itste] TAISA. 2t 482 3
3] WhEste] PJagro 2 Uepiich

4 N

Skim milk powder(5%, w/w)

Sucrose(10%, w/w)

Monascus fermented soy powder

(5%, wiw)

\ 90% tap water: SMP+MFSP /

J

[ Homogenization ]

Heat treatment
(10min at 90°C)

[ Cooling(37°C) ]

cultures(3%, vi)

[ Inoculation of starter ]

Fermentation
(48 h at 36°C)

Fig. 1. Flowchart for the manufacturing of functional yogurt. Mixed starter was prepared at ratio of 1:1 for L. delbrueckii subsp.
bulgaricus and S. thermophilus. SMP: skim milk powder, MFSP: Monascus-fermented soybean powder.
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o|aZaHE &

Alge] o]AZEE-S HPLC (Aglient 1200 series, Agilent Co,
Forest City, CA, USA)E A}-8-3}%] gradient solvent system© 2
EA 89t (JinZ Pyo, 2015). Z ¥ 2 Phenomenex LUNA C18
(4.6x250 mm, 5pum Phenomenex, CA, USA)S AF&-3I33 UV
detectorS AFE3F 260 nmel|A] o] AZEHES A& AR
= 10uLE FYReH, o] 8] A (0.1% formic acid in
water): 27 B (0.1% formic acid in acetonitrile)=100:02-Z A=}
ato] 558 Foll= 0:1000] HES I mL/min $%2 o] FAZ T
22 o] AT TR EFEZQI daidzin, genistin, daidzein,
genistein®] =7 =X (standard calibration curve)SZH-E A4t

sto] =it

= (Coenzyme Qs; CoQ9, CoQ10) #A-2 JinZ Pyo(2015)
H

o e QY FYst] AT, APE SHE AR 25mL
o

SF 25mL, pyrogallol 2.5g, NaOH 10 g, methanol 75mL
< 2 £ & 7 wnbrlolA 2027 7185kt n-hexane
2 3 FZ31] nhexaneTW Y § 3AFL7|(N-100, EY-

ELA, Tokyo, Japan)2 %3+ U 2-propanol 2 mLZ #|-&-3)|3+ &
o] 7}5}94(0.20 pm membrane filter) HPLC (Agilent 6130 series,
Agilent Co, Forest City, CA, USA)Z #4353} T} Mass detector
(Agilent 6130 series)S A8-3F4] positive mode®ll 4] electron ions
glstdt. B2 Zorbax Eclipase plus C18 column (2.1x50
mm; 3.5-micron particle size; Agilent)°]™ -&vll= 2-propanol3}
ammonium formate (5mmol/L)E 2:8 H-&Z ALl Al§=
10 uLE FYsiom, o549 &= 30°CoA 0.3 mL/minS =
FAEAT AR FE2E2 CoQ9 M 7956, 8127, 813.7 mk),
CoQ10 (M" 863.7, 880.7, 881.7 m/) =t peak area™ 2431

GABA &2
A&l GABA E24-& Ishimoto 5(2010)¢] WHE-E ©]-&-3lich
A S A A Q8 AR 0.1 g oEtE 10mLE E33)]
A20X 24417+ WA = AAEE](1000%g, 15 min) 3T &
NS T3 lithium citrate loading buffer (pH 2.2) 10 mLE
£33k = 045 um membrane filter2 3351 amino acid ana-
lyzer (L-8800, Hitachi Co., Tokyo, Japan)= +-213}t}.

O
(3

o ot 1t

DPPH Z2iC|Zd A7{&M
AN 72| &xksked-e DPPH (1,1-diphenyl-2-picrylhydrazyl)ell o

3k &g 5 (electron donating ability)© =2 DPPH =} 5\_74—‘02
28 =754 thBrand-Williams &, 1995). A& 100 uL9} 3
puM DPPH &9 900 uLE 7k & 10% Fo 515 nmellA] %‘—
%= (DU-650, Beckman Coulter, Anaheim, CA, USAYS =433
or, 7} A|59] DPPH U &£HE42 pg trolox equivalent
(TEyg &2 AAEFATE

ABTS 2iC|Z2 27 &4

ABTS (2,2"-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid) Z}t]
Z &7 42 ABTS cation decolorization assay WH(Re 5,
1999yl w2} A4k 74mM ABTS 5mL3} 2.6 mM K,S,0,
SmLE 40] ¢AolA 12-16A7F WXIgE & weE-S U4 HlE&

2 4ol 734nmeld Bz F3% ghol 0.75+0.027F HEH

ZAsATh A9 4935 ABTS £ 900 uLell A& 100 uLE
AH7Velel &3 & 734 nmollA BT E =AY 2 AR
o] ABTS =] &AL g trolox equivalent (TE)/go 2 A
A8ttt

SHXE|

APA= 33] g g% & HF+ EFHAH(Mean+SD)=
eERS. 2k HadEA7ke] §-214d-2 SPSS program (ver. 19.0,
Chicago, IL, USA)S ©|-&3le] ELHEA(ANOVA)S AAIEHHR L
H, 7t A8 ol AR A7Y gFHAHAE o8-8k

<

p<0.05 FFA AA AT
ER

%’%ﬂ F BEUS UK aF=ES W o+ pHe A
o] sl Table 13} oy &gyt A7 deo] g@xEH
(SMP)z} Z=tg Eo H7A(SMP+MFSP)Y] pHE 5.98-6.159]
HOR 24 xpolE HAAW TE 2447 7HA] F AET
F pHO #he FoHoR Aaithp<0.05). 53] U8 F
T 7S SMP]| Hl] AAPIE 244]7F o] B W
(3.838-4.04)F UER] 2EFFH AAE 8F2ES A p

HL(3274.53)= YElsdt o] 22 Axe &, ®HE, ¥ 59 3
A7) pH7t EAEROE ARG SFEE HU Ui
e AT Bothe A7 Adet fAle AoE ey
THLee %5, 2013; Lim %, 2015). X182 4%, 24 W A&
QA QikdF A Fo| pH fezEe] FS 7% vk I

b1

b o e

=
D T o

Table 1. Changes of pH, titrable acidity (TA), and viable cell numbers during yogurt fermentations at 36°C for 48 h

Sample Fermentation time (h) pH TA (%) Viable cell numbers (log CFU/g)

0 6.15+0.317" 0.16+0.02¢ 7.95+0.41¢

SMP 12 5.75+0.23° 0.444£0.01¢ 8.39+0.35°

24 4.340.11¢ 0.86+0.02° 9.14+0.51°

48 4.02+0.20¢ 0.97+0.01* 9.93+0.46"

0 5.98+0.34* 0.19+0.02° 7.94+0.33¢

12 5.15+0.22° 0.51£0.03° 9.46+0.47°

SMP+MFSP

24 4.04+0.15°¢ 0.98+0.04% 10.08+0.38°

48 3.88+0.14° 1.07+0.01* 9.27+0.56"

All values are means of determinations in three independent experiments.

Values are means=standard deviation.

SMP: skim milk powder, MFSP: Monascus-fermented soybean powder.

"Means with the same lettered superscripts in a column are not significantly different at the 5% level.
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1} T B Hrke Zskae] 4F S EX5H
w2 pHE UERH 7o Azbet)
=3 b H7ret a2 ES] BE Ay wE 3
o € gE 7|17 Bt ARl 2olE B
TE 0.16-0.19%% SMPS} SMP+MFSP
o] ATt Al FEol oy wRATe] AErE BE A
H9) Awrt F718199(0.97-1.07%) pHS WH3ke}l FARE Ad-S
YERNSITE g AEAAE HUKs 22 E] £3 EX
of gk AFolA A= Mg HlEete Frleke AR B
I AthJeong 5, 2018; Lee &, 2013). ¢l= A7 EZo] 3
Aol tiAl Z8-S BEsA sle] folake] AR FFE T
7] WEolth, 53] ZahE 242)7) o] 5] 3wy F &
S Hrsk QFEES] ARE 098-1.07%2 UER} AT @
Eo] A=l 0.97-140% HAZ H7h= Ak

g
S
=)
N
i
fol
=)
r

(o=}

Hitdo| das

FIUE F TS AU 2 FEES iy F IR
Hshe t2ad ) Haaie] At mEl Sk 41
£ HYtK(Table 1). &8 24717 744 E=atg § 292 7}
gt Q2 E(SMP+MFSP)2] A= el SMPe] Hls)]
F 2407 7HA) MEA F718F1 L 1H10.08+0.38 log CFU/g), 1
ool 7k 7FA4s 0™ (9.27+0.56 log CFU/g) thxwe] A
e HE B B3] SUielY wE 247 Fo] Adge
9.93+0.46 log CFU/ge2 YElT) ol= Fikte] tii} E5o]
7] o ® T AR AFrE AEFFHA AAIEY
U= FFLER A Al 718 8.0 log CFU/g ©1dS
Ashe ALZ YEGT o] AFAAE AUkt 272 E
4 EAA 71AUle] kg 9] F7he AR STl o
Fo mAE oz HuEAtklee 5, 2013; Lim &, 2015).
Table 194 B50] W 24A7F 7H4] T=i2g F B8 A7t
g g F2E A7t dRIEETD E9E Re A5 gid
frelotu|eata) mEke] ekl FPAdEe] RHakd S2ol I
< v A (Pyo, 2008) .2 HETE v} 2 o] Fo) M
b S7kkA B AL 7189 W2 pHot H2 4h=r) 3kt
A4S AAEI7] WEe R A & Qluh

o
i

odt
o

N

o|laZat2 e

THdE T BUE WK 7154 S TEE(SMPHMESP)Y] W
8 T olaZENE ke Wslk= Fig 29 Zth. vgA| (glycosides)
Q1 daidzin, genistin®] &S WFA|7to] At wal 7FASH
= WhH vel A (aglycone)?] daidzein, genistein®] e 713}
= AR YEitt T ol ke WE 4877 71
23] Z71ske] 256.11£12.42 ng/g &2 UEREoH kg wg
€] 229.55£9.31 pg/eell Bl frolH o2 F78lthp<0.05). &
3] H A o]aEehde] e R 4847kl daidzein
95.76+4.46 ng/g, genistein 105.45+8.12 ng/g 2. = YER} %7]9]
22.1242.11 pg/gt 28.64+1.16 pg/gdll vIsl wgA|zto] Zzstol u}
2} Zbz 432t 3.6 SUFeRATE 2Ey o] 22 AFE Lee
5(2018)°] B33 L. plantarum strain® 2 A|Z3F FF QT=2E
9] 48A17F Wta 5o daidzein®} genistein®] 2z} H 460.85
ug/gdt 273.75 ug/gell BIs) HF 31.7% #AE A3z B A7)
th2A YEfsTh o] ol RAkr wEdd ARS #E9
zlolo} 718 o] Apole) 7IQ1E Aoz, B A ikt wE 7]
e X ol g F B4 1:19 &R T8t ARSI
°Bg 100% FHe TR AR ojaFehEe] wole ¥

- Genistein

B 150

2 — = Genistin
Daidzein

100 |

® Daidzin

50 |
0 - - |
12 24 48

Fermentation (h)

Fig. 2. Changes of isoflavones during yogurt fermentations at
36°C for 48 h. All values are means of determinations in three
independent experiments. Values are means+standard deviation.
SMP: skim milk powder, MFSP: Monascus-fermented soybean
powder. Bars with different letters are significantly different at the
5% level.

A AAA] et ASR A7E Hojxirh dRtxog F A7
shE o] AZ ol 90% L+ glycoside, malonylglycoside,
acetylglycoside HE|Z EA|31H, 2-10% F=7F aglyconeSZ &
A A2 BIEcH(Faraj 2+ Vasanthan, 2004). 221} 20
A7F BRI TR T WA o]aE T 96.6%7F
HuigA| g e] o]AZTRoT M lon wagdo] HAF
2 F Fhe MM gaske ez RaEAdding Pyo,
2015). ¥ Aol HrbE FEEE T2 1097 HEARR 985
ARESIR o™, 48417k Aokt g FRF WA F ] o4&
e A& o® T HalEe] fEld oladeE FEE &
EHo® FTMT ZoRE Usigth dukEoR o|iFebEe]
ARG AU mAEFo] 0I5 B-glucosidase®] €43l
g&EdE FoE dEHA dXu T, 1995). B-Glucosidase®] €
Jol E2 Aol A o EXTG5E vujgARd e o]4AE
2 (aglycone)?] FE=7) EolAA o wlE §8%9 F489]
AAD/Gol thdst FEFS F= AoE BIHJTHXu 5, 1995;
Isumi 5, 2000). 53] HujGAFe] F2 o]AZEHEQI daidzein
7 genistein> o|AZEE TR T /MY =2 FAist 448
e Ao® B yEckFarajet Vasanthan, 2004). & A2 7]
A 2FE2E EFF daidzein? genistein®] TE= HAhdE
48717kl F 201212629 pg/ge] ko= ZAE QT

il
k)

0}

FH[R= B

LEY 715 AR g E8Ee CoQloS EE
AEZS] olyA] dirbe] s UiRlAge] x84 ditsiAzE &
#HA gtk (Niklowitz &5, 2007). R0 =2 A7k} FES CoQl0
< AT o] A, A, 7, 25 59 7|l BE5F
o] FFHAN =shof FA 7t 7]He] EEHo] A= CoQ109]
e AHERZ AES T3 HFo] Pa3dth(Bentinger &,
2010). ¥ A7A THUE T ELS HUKSH QT2 E(SMP+
MFSP)e] Zahtg & fH|Fi=e] g3 U2y exif &
TE2E(SMP)l Hla] H 3238 E& Ao UERsitK(Table 2).
LS ZREAS CoQl0¥ ol Z}F CoQo® AEEY Hd 134
ng/g FFo g 2AHATE CoQ9S 1A WM CoQloez A
Shujo] FUT 28-S sl= Zog BIEATKNiklowitz 5, 2007).

o

e}

=
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Table 2. Changes of ubiquinones during yogurt fermentations at 36°C for 48 h

o Ubiquinones (pg/g)
Sample Fermentation time (h)
CoQ9 CoQ10 Totals
0 ND 1.01£0.01°" 1.01£0.01°
12 ND 0.93+0.01° 0.93+£0.01°
SMP
24 ND 1.51+0.02* 1.51+0.02*
48 ND 1.22+0.03° 1.22+0.03°
0 11.04+0.05¢ 25.81+0.03* 37.85+0.06"
12 13.15+0.02¢ 22.32+0.02* 35.47+0.07*
SMP+MFSP

24 15.31+0.03° 23.74+0.04* 39.05+0.08°
48 14.12+0.03" 24.19+0.05* 38.31+0.05*

All values are means of determinations in three independent experiments.

Values are means * standard deviation. ND: not detected.

SMP: skim milk powder, MFSP: Monascus-fermented soybean powder.

YMeans with the same lettered superscripts in a column are not significantly different at the 5% level.

M8 Ao, T=LE T CoQlo T g 20d Aol F GABA

o] el 65.5949.53 pg/gS® HAHATJing Pyo, 2015). 120 v b 2

Table 200149} 7o) Zakg @tg Aol MFSP A7 f8]7= 1001 asmpmEsp

FFe 37.85+0.06 pg/g ©1R L}, AAbEE 48417 Bt {HlF w0 |

o] gk wE Aol Hla] WA F AAHOR feld “

91 Hol7k LA @stthp=005). o 2& Ashe 718 & ERN

Aske fHlFEe] sEE 989 FHEE T faS 29 w |

2 WrreEn, gikre] BRed mE 71de fRHE sxdde 20

Qo] Y RO BErETh YuHOR LE AFol nlake)

vetels} o] ful=e] Fslol 9ok, CoQloe] 7Hg F U » " "

g AES 57, 2F, oF 5 22 T8 ARAN F=
25o] opd WA o e 202 B ATHMattila
9} Kumpulainen, 2001). & <179 7|54 8F2E IFH &
H|F=e] ShaES 3547-39.05 pg/ed FEE UeRton, o] 7+
A= QFE2E A5 MUK SgE FolA HEFHAL

T o) RS & glutamic acide PIAE TE F
ot GADOl| 9]3l GABAZ Z3tet}. o] uf 9jF-o] 7|AH A=
I exol SR S 2 2EfXAE GADY $AHE FE
ZIMIIE AR 4EA gKTsai 5
2006). YA, Foll TH7E GABAL T F=+o] 34
wg FRowm wg 20979 2.5 Z7 78.5mg/100 g2 Bt
S th(Pyo, 2008). Fig. 3014 Hi= nle} 7o) Zakg 2Hg 484
7F 5<% GABAS & F Adw EFoA wEAIgle] A
ol wel FRHor Frlsle AFS AUt thxdel SMp
o] 7%, whg 4s8A 7kl 7P =2 $EFQ) 9.08+£0.03 g/l =
A=lo] B Mol vls) 429 F7FeFAL, MFSP H7kEe] 739
9y %7)9] FEot 4536+1.53 pggelR ot Aiktatg 9k A
& F7heo] 48A7F o= Z7)ol| HIE| 24vf F7FEF 107.22+1.56
ng/gl 2 JERT) o] e Ay, # A AME 2 o] A
(L. delbrueckii subsp. bulgaricus KCTC 3635, S. thermophi-
Ius KCTC 5092)°] "W&3 GAD7} 7129 glutamic acidS
GABAZ Z3A7l AxZ ¥ GABA A4 %ol 43 o5
UL & & Utk HE GABAY] e 7|9 {8 olw|st

_1

Sknt WS o] Y= AOE HIE(Sun 5, 2009) T
LEE B BT T ARES $8F £ A7 A9E 50

t}. Hayakawa 5(2004) GABA7} %3 991 nmol/mL)2|

Fermentation (h)

Fig. 3. Changes of GABA during yogurt fermentations at 36°C
for 48 h. All values are means of determinations in three independent
experiments. Values are means+standard deviation. SMP: skim milk
powder, MFSP: Monascus-fermented soybean powder. Bars with
different letters are significantly different at the 5% level.

= Bxf-25 A3 SMPo| H|s|| Bkt
g Fok Ha 13.88u =2 ol GABAZF FF-EO] o]
a0 W 7153 HA7F FES AoE G=FHJTh

7157 F2E9] 4teldAdS DPPHSF ABTS Bl 47
= =23l trolox T 4k(ug trolox equivalent, pg TE/g)S
2 Yehdl Z3}E= Fig 491 2t} AlE2 DPPHS} ABTS #tlZ
A Aabe a”olA el o] Hg A Hol FUTh
Ty 3 BUe HAvlel Q2 E(SMPHMFSPY= Z2APHE A
E GA% SFEESMP)] vl ulg- w2 goE aAE
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Fig. 4. Changes of DPPH and ABTS radical scavenging activities
during yogurt fermentations at 36°C for 48 h. All values are
means of determinations in three independent experiments. Values
are meanststandard deviation. SMP: skim milk powder, MFSP:
Monascus-fermented soybean powder. Bars with different letters are
significantly different at the 5% level.
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