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Abstract

Recently, consumers’ awareness of the importance of the intestinal action of lactic acid bacteria and intestinal microbes is
increasing, as well as interest in yogurt. In this study, yogurt was prepared with three mixed strains (lactic acid bacteria combination,
Lactobacillus acidophilus, Lactobacillus delbrueckii subsp., and Bulgaricus, Streptococcus thermophilussei, 1:1:1) by adding oats flour,
and the quality characteristics of yogurt were investigated, while stored at a storage temperature of 4°C for 12 days. According to
the storage period, the control as wel as the oat yogurt showed slight decrease in pH, and no significant change in acidity. Sugar
content slightly increased. and brightness decreased, in the control and the oat yogurt. Visible cell numbers increased during storage,
and decreased on the 12th day. Viscosity in the oat yogurt was 7,580 cP, which was approximately eight times higher than that
of the control group, and decreased gradually according to the storage period. Antioxidant activity (DPPH) was approximately two
times higher in the oat-added yogurt, and slightly increased with the storage period, decreased on the 12th day of storage, and [3-glucan
was detected only in oat-added yogurt.
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N B PR BT S4B SHATRES 507t A
S7eh3 glow teket aT2E AE SN REAY
SFEEC GAG G2 URE FUBOR URAAA  UYA. I 58 WIS UL FAL A Vst
23 02 AT QAR A 48 % AW 0RY IR AZHT Yk SYRTFEES AUFE I
oK) T3t 281459 9l4jo] b ATZEG] S 14-18% WYL 9lor] RTZEC] xao] g
e BAIE S7Hh GlcHKim 5 2009) oT AEAEA 1 0] ReSE 39 AMASA BHH L v]

g2
A H (aT Food Information Statistics System)2] &2 ufj&H A =} I8 EE FAIAAE 2 0FE @.’%7:% =9
A Ao OEW S BER AR 2 549z Bt HAEE S7HN717] flste] SAERFY AA R, HEDA
1.9% $39] NS Ha] 2021 9= 1% 9,400 1 Et S HJBO casein 2 5 FHUISIY UthPaik S
& w5l 5ol 1104 =Y 480l L FREL N 200, D02 LRDAID ) Hikf o 3
A4 Zo] 202190]= 2AYAR7E AN, FaL To N QFTEEY] gelit= B/3 5t (Jeong 5 2006), o FH
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A B gel] 222 S4o] ATZE AFS FL &
a4 7| 540] 27 L nlAE o LelA k. 8
FEEY % VPR PaFol B2 A9 FX B 2% &
322, o ASIH BYSEE o] FAS A e
gl B4 BoHE AIAZ FISPIE FeHLim 5 2013).

FUFE ANEE Foln RFEES 2% 5 AL
RS giste] R A1WEA Bl S44Kim & Ko
1993), T7ule} S uk(Shin 5 1993), A& (Kahng & Lee 1997)
59| A7bo] that ATSo] olRol A1 Yk, A AuAE
of Aol 5t BAlo] Foblol uet 754 AE] ot
A5 57} RoluA RFEE ATINE FA5, F2

i

A 5 71540] A3t QF2E i A7) Es] X
I ltk(Bae 5 2004). JIMFEE, IR, 5 FE&, 7
7

71%}, &, 71555 50 Rl 5% A& Hest
U 71583 71548S RS thfe Ha AR o]ggt A
T7F A= Ath(Lee 5 2002).

A (Avena sativa L.y= Tl 21} x| Zo] FXH3}31 I o}
oliettol 23 A BRIl Uom 2-6%S] Bglucanc]
50} UL 53], 584 Prglucan TFo| ot HEH
Z 77 22 FAER AAE tH(Aaman & Graham
1987; Jeong 5 2014). | #AZ] ol T-F= o] U= B-glucano]
AW @5 S 2EE $AE AstAA AddekS s
I AR SAZ Aok, HAE W A 5 A, 2
T3 FAAA 4 @375t 59 A7 B R HA oheret
7FSAELE 9 o]go] F7lstal QlH

2 AoAs A JA7E 9 2 7Is8es T &

TE2EO] AX F pH, AHE, w4 WSt 2 FASIEHA
S BATCEN A7 J7F AR FEES A% F4E
RIS FotEYT
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1. M2 2 Al

2 AdoA = SHAFTHSAANA ARt BT E5
ol FAZE 0.2 mmA} 7} FZE Retsch centrifugal mill(Zm
100, 1. Kurt Rotech CmbH & Co. KG, Germany)S ©]-8-5}0]
H4fsto] 4T Y&5aro| Hatsto] AHE-SHIT. B-glucan 3
2 Megazyme B-glucan assay kitg AREolo] 245}t o]
= kitz= Megazyme Co.(Wicklow, Ireland)ol 4] T+4351 2.1, y-
aminobutyric acid(GABA)= Sigma-Aldrich Co.(St. Louis, MO,
USAIA FYSHLT, T 9 BE AOHS 15 o4 Aloke
g

A 9F2ES AY & E4 EA 325

2. 72l 2TEE ME ¥ MEY A

QFEE ARL o4 ATEI RTEE BT} 154
gFAro] Q31U Y Lactobacillus acidophilus(LA, KCTC 3140),
Lactobacillus delbrueckii subsp. Bulgaricus(LB, KCTC 3635)2}
Streptococcus thermophilussei(ST, KCTC 5092)9] 3%9] #3&
1:1:12 E3}5fo] ARE519thHLee 5 2021).

AY 8FEE A= GRAEFAHZSH) 1% &9 4
wtste] 714 = ARSIl o™ ofnf A RE2 3% 7okl
95CoflA 103t 7FERT F skim milk HJA] F-AbES 5%(v/v)
H &2 HFoto] 39Co|A 24417 BRI A2 &8
764 &2 tixa digAe 22 J7IE AT
BEEE 4T ARstAAN F=2E £ §4 3 A&
3& BASHIH

M
Ay

HI

3. RTEE

1) pH o HEsE &7

Q2 E 9] pHE= pH meter(Orion 900A, Boston, MA, USA)
2 24e9 AR 1% P 05 mLE RF
ZE A|go] H7}5H1 0.1 N NaOHE HAs}o] 245190
o oju] AQF 0.1 N NaOHS] mLE ZAk(lactic acid) T2
2 ZHASHe] BAJSFtHJeon S 2005).

2) 2§, Mz 3 M =X

QF2E9 G FHY LA (ATAGO, Tokyo, Japan)E
o]-gsto] °Brix FEE SA5IAh A F AF2E M
Y210 AASE AR5 Brookfield viscometer(Model LVDV
I+ p, Brookfield Engineering Lab Inc, Middleboro MA, USA)
& S5k AMSRE spindle> No. 630]%1.2.1 10 rpmo]| 4]
24519ty A= HH ME71Q] I(lightness), a(redness),
b(yellowness)S EFAHX}FA(CM3500d, Minolta Co., Osaka,
Japan)& 33] HHg SASIT.

[TEEY fANE = S-S ot E ARG Ast] 57
oSlF ). Akt BRA](MRS plate count agar, Difco Laboratories,
Detroit, MI, USA)o|| =&3F & 397Co|| A 4847} BjfkstiTh.
BAE S5 BAE colony 2 A$3}aL log colony forming
unit(CFUYmLE &HAFsto] HAISFAtH(Yang 5 2012).

4) QLTEEQ| RI|AEN

B ARA L AR 20] QILEE 5 go] 12% TCA
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I Th(Saidi & Warthesen 1989). £-4-2 HPLC system (Waters,
U.S.A)S AR5 21, A< 7]+ Dual-A-Absorbance Detector
(Waters, USA), Z3-2& SUPELCOGEL C-610H(30 cmx7.8 mm,
USA), o] 542 0.05 M phosphatic acid, 342 0.8 mL/min©]
R, 214 nmO] UV A A7ttt {714 2412 9

=z

3t lactic acid, acetic acid, propionic acid, butyric acid E&=2
< Sigma-Aldrich Co.9A F-9J3to] EAof A3

5) eitstatd £3

QF2ZEO A F FASIEAL 2,2-diphenyl-1-picryl-
hydrazil(DPPH, Sigma Co. St. Louis, USA)?} 2,2’-azino-bis-
3-ethylbenzo-thiaxoline-6-sulfonic acid(ABTS) |z AAL
dZ& 2453t DPPHEHZ &7 42 AR5 70% ©f
e 589 &5iA17]3L 0.2 mM DPPH &5 7}t 4
2014 3087 AT Ol F 517 ol N FHES 27
S 78] A7i7e 22 FUE Aolg LRGN 1
ERSAck ABTS 2t A45H.S ABTS 7 mMith potassium
persulphate 2.45 mM2 4jo] 3% B9t 4o W5k
ABTS o]22 FAAZ & 734 nmof|A] EFF= gho] 0.7
(#0.02)7} HEZ oeh=E 3|4 5tict. 343 A= (100 uL)
o ABTS €9(0.9 mL)E H7}5t0] 30T A 2027t HF-S-A]
An 74 ol FHEE ZHAAQG. o, XEEAR
Trolox(Sigma Aldrich) & AM&-5}31t}.

6) GABA ¥ HEI=FZt &t2F &4

GABA 31552 FLR Detector(waters)2 T35 AccQ - Tag
UPLC(Waters, Milford, MA) 4 A]AHS o]&3lo] =45}
A th(Komatsuzaki 5 2007; Chung 5 2009). A|Z+= AccQ-
Tag WS 0] 851o] ST A43}5+91 1, AZ7]2Ql FLR Detector
(waters)?] TS EX. 266 nm, EM. 473 nmo|gitt. AHL
AccQ - Tag Ultra Amino Acid Analysis column (3.9x150 mmy;
watersy& ALG3HSATE BAA] Fe LEE 9, AR LEE

% - PG - 55 - A9

i)
D
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20Co|Uth o]BZARS AL 100% AccQ - Tag ultra UPLC
amino acid analysis eluent A, B= 10% AccQ - Tag ulta UPLC
amino acid analysis eluent B, Ci= 100% 5F5, D= 100%
AccQ - Tag UPLC amino acid analysis eluent BE 7|&7] &g
ST BAA]l §-452 0.7 mUmino] AL, A|ZFA2 1 1L
2 pkE oz BASIqth 3 2ulE 13 ¢|o]Ej= Empower
personal software (waters)S ARg-5}o] 243519t B-glucan
AFE Megazyme [-glucan assay kits ©]-&5}o] 451 Th
(Gee 5 2007; Bae 5 2011). €A A& 50% ot 58
T} sodium phosphate bufferg 7} & £+ S04 &4 5t
At Aoz Wit & HAUAE 02 mL F7HEE o
40T 2520 A 1AZF REGAIA FL AHEY & 4
THZ F2hS B-glucosidaseE F715Ee] 40Tl A 15
FA 25ttt GOPOD 3 mLE gl 40Cof|A] 2087t 1t
AlZl & UV spectrometers ©]-€5F0] 510 nmof|A &4 =
2519

oo

i oo

4. SHAZ

A A= SAS Enterprise Guide 7.13(SAS Institute Inc.,
Cray, NC, USA)E2 BA319ith R F2E #AA7|71o] & g
3 BEEAE 4B ARz §9He Hols
one-way ANOVA(analysis of variance)Z 243t 3 Duncan’s
multiple range test2 3-2]4F 5% (p<0.05)°) A4 AZE3|IA Tt
2o g ;E

1. pHeF HEAE

A=E 7K @44 AF2EQ] A% 5 pHeL 2449
W3k Table 13 Zth. 2] F3H7HE9] pHE A7 5
ZY7Z; 44245990, AT A7EL 4384522 A A7}
o] txFHT A Ao g Witk RFE2E AR 73t F
pH= 2 ARH7RE 25 A77|7to] B agtol whet

Table 1. Changes in pH and titratable acidity of yogurt during the storage period at 4C

Period of storage (days)

Samples 0 6 9 12
Con 4.59+0.01° 4.49+0.02° 4.54+0.02° 4.52+0.01° 4.42+0.03¢
pH oY 4.52+0.02° 4.48+0.02° 4.52+0.02° 4.5240.01° 4.38+0.01°
Titratable acidity Con 1.42+0.04° 1.43+0.03" 1.44£0.01° 1.40£0.01*° 1.38+0.00°
(%) (0)'e 1.510.01° 1.52+0.02° 1.49+0.02* 1.49+0.03" 1.50+0.02°

The values indicate the meantS.D. of triplicate.

*Means with the same letter in row are not significantly different by Duncan’s multiple range test (p<0.05).

Con: control, OY: oat yogurt.
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FoH o0& sttt 8 FEEQ] HigHA| 3 pHO| W 9=
3.27~4.530.8 B 1% =d|(Chamber JV 1979) HE7} &
TEEE A% R2YAIA] A4 pHE FAI5HAH

[STFEEQ A= 24k A A E U= A
oz g4=2EQ9 4 HA| e o]&E1 Ut (Kim 5
2014). A7 T HAAAAEE dixd AGE7RENA
1.38~1.4437}F 1.49~1.52 HYZ =719} FAE vHEstgon,
AG717e) wet P4t E = RS A AR
A H7HE2 §94Q1 Hsk= glgdth 22 A7t
T BEF 34 QFEEQ A ARl 1.0~1.1% HY] Brh=
oA 2 FAE UL, 2R A7l ¥
2 AEZE Uit o= v H7t S FEE(Pak T
2006)2}F A H7F L2 E(Shin 5 1993)Q] B8} ZHo]
g A7l = A7 Foll fARFY A&54Q0 AR
5ol sl 4] Aol F7FstaL, SRof ZIE 0] = o
Y742 57183 vetglo] ofsto] fAkto] 5ol FXH
of Ak Aol F7Iet AL = AYZFE th(Paik -5 2004). Noh 5
(2020)> = Al AR FEE 2050 it 447 pH
= 405451 HARL, HH4E= 0.80~1.45% HAATHL
H 1530t

2. Mz g U FAbRr

Az A7PF aF2ES] AR 7|1t e Ak ¥ 1]
e TS Lot A5t AR F 2F2EQ LEP),
a(FA ), b E) ghe MAAZ SHSHAH(Table 2). o
2ol vlste] Az A7Ee] Lk Rl agty bk =3
o Lgt2 A7Izte] dojdE dz2ad A9 A7kt
{FEE BT ZASAT agtT bt 22 A7t

oA LT AR HolX & SIANE 12¢YAo = HE
Z7bstelct,

A= A7F SF2EQ] A7t whE B 9 fAE
HIE TS A= Table 33} 2ot G i 2ToA=
5.6~6.4 °Bx, {8 A7 AE 6.3~6.8 °Bxo| 3t AT A
7hEo] tiZof| v 0.1~0.9 brix’d = =k ™ AA7]to]
sl wet fE27 A J7HE 2F AR S
HTh Jung & Tu(1997)= AN 1Ful Hrp7F QL2 Eo| o
2 RIAA 3k F7to] uet go] Brkekeka Sel
HIU7IE A7l QFEEL g9bgo] S7Fskeith(Lee &
2013). RF-ZEOA fA,E B9 5a3% 92 59
StHE F1 59 FHo| 9FZ Ttk A% 7Tt WE 8
TF2E9] f4ht $29] Hshe 272 2.1x10°~1.9x10'0]
A1 AYATIEL 3.4x10"~22x107 2.2 A7 HA7} Q3=
EHG tzgto] golth A7 B AFOoFEHA
o] SARE9] 7171 2 BETER SRR T fAF
5 1.00x10° CFUmMLETH &2 34t 5 Yelyo] 1134
o] % EH35}3it}. Tamime & Robinson(1985)2Q] X 110 A
AW 5 TEES] 5] A S B4 A3 27t
6.47~11.50 log CFU/mL®} 7.24~10.98 log CFU/mMLZ X A1
ZAe} vt AS Btk T3 Noh 520202 = Al
o SAF R F2EQ] §AMFSE 6.65~9.39 log CFU/go] Atk
I BT A8 AES A =5 TaRe] A &
E717F2 0~10C ¥ B3t A] 1090]9, F FAE 2= 10°
CFU/mL o2& =ojqlet. E3) AlMe 4 9 o4 I8
9] fAkt = 7242 107 2 10° CFUMmL o422 145}
11 lthdJeong & Bang 2003; Jung 5 2011). A% & SAS,
= HE&2a A A7 B A 997 7Skt 12

Table 2. Changes in color (Hunter’s L, a, and b) of yogurt during the storage period at 4°C

*

* *

Samples Period of storage (days) L a b
0 88.40:0.15° - 1.5240.11% 8.34£0.19°
3 88.20+0.14° - 1.85+0.14° 8.46+0.05°
Con 6 87.89:£0.13° -1.6340.14° 8.80+0.16°
9 86.06:0.14° -1.3840.05° 8.33+0.19°
12 86.32::0.08° - 1.49+0.09% 8.84+0.07*
0 80.22+0.55 -0.17+0.13° 12.10£0.19°
80.13+0.56° -0.48+0.02¢ 11.94+0.07°
oY 6 79.94+0.45" -0.360.03° 12.4340.25°
78.27+0.57° 0.07+0.09° 12.52+0.33
12 78.37+0.39° -0.13£0.05° 13.300.60°

The values indicate the meantS.D. of triplicate.

*IMeans with the same letter in column are not significantly different by Duncan’s multiple range test (p<0.05).

L: lightness, a: redness, b: yellowness, Con: control, OY: oat yogurt.
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2RGFAT ooty TE
$7)o eAERS BPYYATL BES HEE F4vt

ZH23ekar shITHIn M 2019). T3 ARl A0 & pHYL A5}
Elof 9] 5o AAE= A og HHEATHKim 5 2014).

3. FH=

A7 717kl w2 8 2ES] M WokE At Avk=
Table 37 At Hr= i8] A7F AF2E7 HiRxdEn
o~7o w3 om, Ag7IZte] S7be] whet 2wyt A
H7F A B gadhes F¥E Hole 5 HElE AV
STE2E(Lee 5 2013)9] A Al Ao} FASHIC Al
51 e 34 8FEE] HEE 6,000~7,000 cP2] HYE
YR =T (Kim 5 2014) Ti&7-9] e 839.8-959.8 cP
2 SAQFEES] Jr ARG uf doptt Ty g
A7t 8F2E0] HrE 0YollE 7,580 PO 3UA
5,593 P2 ZrABIHTHT 12UR}0] 8273 PR F7F5to] A%

&0 . Ao . 2y ARG gFeI]R]

717H5e g F o8 T4 QFLEE HE 2AS &S}
T} Ramaswamy & Basak(1991)= QT2 EQ] HI = ALE-
59] FA(slime) JAE 5T AF B 50 FF= L=
AL siich & AT @ FEE Q] A% 7|70l dojR]o
wef #9] AF A4 5ol Faste] 12Yddle FE7} Eo
A A0z AZHET) Pak 5200602 R F2E0] LRE H7}
St A7he 379 AR 33E HJLrt EolA]7] hEe] &
TFEEQ HJ=7t F7I6H, 53], 5F 87 2EE k)
oJsf| Am7} A FFE W=ttt stk & A+ZE A
g 7 7P 8F2ESY J=E A FTHZIeH o4
{FEE ARA| AR 7HE HA7he 872EY ] P I
3 2eE JAIoh=d aH o wdH

4. F7|A

dzzd A= J7F R F=E0AM Y {714t e 24
g A3h= Table 491 Zoh @ F2EQ] §7]4F RS Aot
59 FUE Fod 9 oty pHE W0l 7] d 9] Fu

£ YAt HEGS SIAA EthLee 5 2013). 2FEE
of gid odT Tt Ea Y F A 2R

Table 3. Changes in sugar contents, visible cell numbers and viscosity of yogurt during the storage period at 4°C

Period of storage(days)

Samples
0 3 6 9 12
Sugar content Con 5.7+0.06° 5.6+0.26° 6.4+0.06" 6.4+0.06" 6.3+0.12°
(°Bx) (0)'¢ 6.3+0.10° 6.5+0.10% 6.8+0.12° 6.5+0.06% 6.7£0.21%
Visible cell Con 2.1x10" 53x10" 1.1x10" 1.9x10" 5.8x10"
(CFU/mL) (0)'% 3.4x10" 2.0x10" 2.0x10" 2.2x10" 5.1x10"
Viscosity Con 924.4+64" 915.8+18% 923.9+487% 959.8+12° 839.8+67°
(cp) (0)'¢ 7,580.3+1,680% 5,593.7+1,029° 5,967.0£787% 5,823.0£862% 8,276.7+488"

The values indicate the meant+S.D. of triplicate.

“*Means with the same letter in row are not significantly different by Duncan’s multiple range test (p<0.05).

Con: control, OY: oat yogurt.

Table 4. Changes in organic acid contents of yogurt during the storage period at 4TC

Period of storage (days)

Samples 0 3 6 9 12
Lactic acid Con 511.0° 507.7% 526.3" 512.6 483.8°
(ppm) oY 547.3% 541.7° 544.6™ 555.4° 509.1°
Acetic acid Con 37.1° 36.3 36.3 37.3° 37.2°
(ppm) oY 53.9% 54.1% 56.6™ 58.9° 50.8°

The values indicate the meantS.D. of triplicate.

*®*Means with the same letter in raw are not significantly different by Duncan’s multiple range test (p<0.05).

Con: control, OY: oat yogurt.
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lactoseZ5-E] lactic acidES Y é?_\ﬂr(TamlmeQ]— Robinson 1985).
[e]

AL RIS ABEE SakE o

5] wet

g=w, Al 3FL2E0) RjH 8 F ]/‘P—Q- lactic acid9]-

citric acid®] 2l acetic, malic, formic acid 52 U= +9-5

o7 HIEATHSung & Choi 2014). E AFLoA= lactlc
acid®} acetic acid’} AEE 9T lactic acid T&Fo] A A|5}A|
E}OH(Pak 5 2006), A7 7|7tol|l wet tiRIoA=
483.8-526.3 ppmo| AT A FL AL 509.1-555.4 ppm
0% tRIRT BT AF JI7] vt FASE AFS

BTt ole @rY HF H7F 87 2ES] 4]
ol $-REtoR A2 Rl Hls &gkt U

FAFSFETHPaik & Ko 1992; Paik 5 2004).

éi*&%‘%*

w2 gQF=Eo] dAsl 4L DPPHR}

to]
ABTS EM;’E AASOoR ZHstgon I ZIH= Table 59+
2t} DPPH 2tz A5 A 7to] HRTEET 24)
e =okoH, g2y} A9 F7t 84 2E BE A% 1Y
FE A% 9UG7tA] FAksE &Aool F7FetaL, A% 1240
£ Ta #astyith ABTS 2tz &A5-2 H8 81EE

7t RFET 2o ARt wet mE

90]z9] ¥

8} Bo|x Yol AvRL Wt 2FEE A7AR A
#717k0] Aakgo] whet FABFRAHL 445 AT (Son 5

2008), ¥ BEe W7he QT2 E0] GRS A 7
ARl 7S 4L ohA] Z2stsrhKim 5

2009). A% 717ke] Aol w2t A2 H7Ee

SFALEIERA o]

mu|skA S71eE ol Azlel gr=of U= polyphenol 3}
=T ARGE w2 A Aol sl w714kl ST

Fo7 AZETHLee 5 2008).

6. GABA 2! HEIZ2F32t &tz

Ut O E GABAE GAD H49 Zujz-gd

B

glutamate’ S & TH4HeHHZ-o] ofsf AJ4tETH GABA= THYF
3 41 %o Eghelo] glont gelo] wol e ke 91
=Z}(Jeng 5 2007), ¥U|(Komatsuzaki 5 2007), E.2](Chung
= 2009), @ (Youn 5 2011), 2] (Chuang 5 2011) S-S &
83§47 WES Bolo] GABA A S FAAYIE 2
750l SRt 2 Aol AzE aF2ES] A%
Zboll TE GABA TS HlR7+= 0.31~0.60 ng/g, #=87t
T 0.34~0.55 pg/gel 1o w, 77| 7to]| whet F7tsto]
Z= 1299 o ohgE EHAAN, ARV FEES 9Y
o gt EATHEFig. ).

HERE S A d#EARA 7164 AdE(eong 5
201402 RO = AEOl HA dgteon, AYH7te
FEEE 0.16-0.19%z AG71700] wet $914< ek
3= BAME]'(Table 6).

OOk Ol %E

4L/ <

0.70 -
Ocontrol b a

0.60 - Ooat yogurt _}
0.50 -

o
|_|_|cr
,_|_4

¥
e

(¥
040 1 d ¢

0.30 -

GABA Cont.(ug/g)

0.20 -
0.10 -

0.00 - T :
0 3 6 9 12
Day

Fig. 1. Changes of GABA contents of yogurt during the
storage period at 4C. “*Means with the same letter are not
significantly different by Duncan’s multiple range test
(»<0.05).

Table 5. Changes in DPPH and ABTS radical scavenging activity of yogurt during the storage period at 4°C

Period of storage (days)

Samples 0 3 P 5 5
DPPH Con 7.99:+1.21° 8.40:£1.08 9.17£1.17® 10.11£1.27* 9.36+1.30%
(%) oY 16.31+1.16™ 17.24+1.53 16.28+2.48® 16.35+0.90™ 14.3542.22°
ABTS Con 0.424+0.09° 0.452+0.08" 0.471£0.06" 0.466+0.08" 0.481+0.08°
(umol/g) oY 0.660+0.06 0.6620.07° 0.683+0.07° 0.6510.08" 0.669-+0.14°

The values indicate the meantS.D. of triplicate.

*®*Means with the same letter in row are not significantly different by Duncan’s multiple range test (p<0.05).

Con: control, OY: oat yogurt.
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Table 6. Changes of [B-glucan contents of yogurt during the storage period at 4TC

Period of storage (days)

Samples 0 3 6 9 12
B-glucan Con - - - -
(%) oY 0.18+0.01 0.17+0.01 0.1840.00 0.16+0.01 0.19+0.01
The values indicate the mean+S.D. of triplicate.
Con: control, OY: oat yogurt.
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sto] A8 7P SF2ES] Sk 9 A% £ 1) Chamber JV. 1979. Culture and processing techniques important
A= BFE AT A717to] Aol whet 2 to the manufacture of good quality yogurt. J Cult Dairy

-‘*} A H7bE 25 pHE 2ASHY T, Alr s 2716kt
= AR7I1Zro] et wet mu|stA S7lshs B3
S BT, vE g2 A 7oA B Ak

on], fAESE A% F F7HIAT 1293 T4t
O AR 7 Zot AR Jlav|E W AR gAY 94

Fool BE BYslth Al AT JYE B
Fashe A% BAAT A2 7l AIzro] do]
Holw s4aTRES] YE Ao FsHs A0z vt
ek, AL a2 Ael Aot BE 4% 0d%
71 wlulgk 5748 Rt olefst 2w ujRol Ko} Ag)
B ATRE A F YL, R4S 9w, pH 57 3
RS §A B ZTHIPORN ATEES] JPHE
WA FAS PN AR B F5T Ao B2
A},

ZHAe| 2

2 di= AGENDA AAFA(ATIS ZHA|H
3 PJ013524012022) & S FHAFAEYE AEA

T Y AL ARGl s Ol—roixd A9

FEAE
]:l

*
Z= X
&4

References

Aaman P, Graham H. 1987. Analysis of total and insoluble
mixed-linked (1—3),(1—4)-B-D-glucans in barley and oats.
J Agric Food Chem 35:704-709

Bae HC, Cho IS, Nam MS. 2004. Fermentation properties and
functionality of yogurt added with Lycium chinense Miller.
J Anim Sci Technol 46:687-700

Bae HC, Renchinkhand G, Ku JH, Nam MS. 2011.

Characterization of fermented milk added with green whole

Prod J 14:28-34

Chuang CY, Shi YC, You HP, Lo YH, Pan TM. 201l.
Antidepressant effect of GABA-rich Monascus-fermented
product on forced swimming rat model. J Agric Food Chem
59:3027-3034

Chung HJ, Jang SH, Cho HY, Lim ST. 2009. Effects of steeping
and anaerobic treatment on GABA (y-aminobutyric acid)
content in germinated waxy hull-less barley. LWT - Food Sci
Technol 42:1712-1716

Gee VL, Vasanthan T, Temelli F. 2007. Viscosity of model
yogurt systems enriched with barley [B-glucan as influenced
by starter cultures. Int Dairy J 17:1083-1088

In MJ. 2019. Substitution effects of enzymatically saccharified
Korean rice wine lees powder on skim milk in yogurt
fermentation. J Appl Biol Chem 62:299-304

Jeng KC, Chen CS, Fang YP, Hou RCW, Chen YS. 2007. Effect
of microbial fermentation on content of statin, GABA, and
polyphenols in Pu-Erh tea. J Agric Food Chem 55:8787-
8792

Jeon BJ, Seok JS, Kwak HS. 2005. Physico-chemical properties
of Lactobacillus casei 00692 during fermenting for
liquid-type yogurt. Korean J Food Sci Anim Resour 25:
226-231

Jeong EJ, Bang BH. 2003. The effect on the quality of yogurt
added water extracted from sea tangle. Korean J Food Nutr
16:66-71

Jeong YS, Kim JW, Lee ES, Gil NY, Kim SS, Hong ST. 2014.
Optimization of alkali extraction for preparing oat protein
concentrates from oat groat by response surface methodology.
J Korean Soc Food Sci Nutr 43:1462-1466

Jung GT, Ju I0. 1997. Studies on the preparation of yogurt from



Vol. 35, No. 5(2022)

milk added purple sweet potato powder. Korean J Food
Nutr 10:458-461

Jung HA, Kim AN, Ahn EM, Kim YJ, Park SH, Lee JE, Lee
SM. 2011. Quality characteristics of curd yogurt with sweet
pumpkin. Korean J Food Preserv 18:714-720

Jeong TH, Kim NC, Park HS, Gwak HS. 2006. The effect of
starter culture on viscosity of stirred yogurt. J Korean Dairy
Technol Sci 24:65-73

Kahng GG, Lee EH. 1997. Effect of sikhae on the quality of
yogurt. J Agric Technol Res Inst 10:105-109

Kim KH, Hwang HR, Jo JE, Lee SY, Kim NY, Yook HS. 2009.
Quality characteristics of yogurt prepared with flowering
cherry (Prunus serrulata L. var. spontanea Max. Wils.) fruit
powder during storage. J Korean Soc Food Sci Nutr 38:
1229-1236

Kim KH, Ko YT. 1993. The preparation of yogurt from milk and
cereals. Korean J Food Sci Technol 25:130-135

Kim SH, Kim AN, An BK, Choi SK. 2014. Studies on the
fermentation characteristics of yogurt added with pregelatinized
rice flour. Korean J Culin Res 20:37-48

Komatsuzaki N, Tsukahara K, Toyoshima H, Suzuki T, Shimizu
N, Kimura T. 2007. Effect of soaking and gaseous treatment
on GABA content in germinated brown rice. J Food Eng
78:556-560

Lee EH, Nam ES, Park SI. 2002. Characteristics of curd yogurt
from milk added with maesil (Prunus mume). Korean J
Food Sci Technol 34:419-424

Lee MJ, Kim KS, Kim HS. 2013. Quality characteristics of
whole barley flour added yogurt made with various lactic
acid bacteria. Food Eng Prog 17:311-318

Lee MJ, Yang JY, Kim HY, Song SY, Seo WD. 2021. Effects
of oat addition and various lactic acid bacteria on quality
characteristics and antioxidant activity of yogurt. Korea J
Food Nutr 34:604-611

Lee YJ, Kim SI, Han YS. 2008. Antioxidant activity and quality
characteristics of yogurt added yuza (Citrus junos Sieb ex
Tanaka) extract. Korean J Food Nutr 21:135-142

Lim YS, Renchinkhand G, Bae HC, Nam MS. 2013. Charac-
teristics of sweet whey yogurt added SMP. Bull Anim

A 9F2ES AY & E4 EA 331

Biotechnol 5:61-67

Noh YH, Jang AS, Pyo YH. 2020. Quality characteristics and
antioxidant capacities of Korean commercial yogurt. Korean
J Food Sci Technol 52:113-118

Pak HO, Lee JM, Lee HJ. 2006. Fermentation properties of
yogurt added with rice bran. Korean J Food Cookery Sci
22:488-494

Paik JH, Ko YT. 1992. Effect of storage period of rice on quality
of rice added yogurt. Korean J Food Sci Technol 24:
470-476

Paik SH, Bae HC, Nam MS. 2004. Fermentation properties of
yogurt added with rice. J Anim Sci Technol 46:667-676

Ramaswamy HS, Basak S. 1991. Rheology of stirred yogurts. J
Texture Stud 22:231-241

Saidi B, Warthesen JJ. 1989. Analysis and stability of orotic acid
in milk. J Dairy Sci 72:2900-2905

Shin YS, Lee KS, Kim DH. 1993. Studies on the preparation
of yogurt from milk and sweet potato or pumpkin. Korean
J Food Sci Technol 25:666-671

Son CW, Shin YM, Shim HJ, Kim MH, Kim MY, Lee KJ, Kim
MR. 2008. Changes in the quality characteristics and
antioxidant activities of yogurts containing spirulina during
storage. J East Asian Soc Diet Life 18:95-103

Sung JM, Choi HY. 2014. Effect of mulberry powder on
antioxidant activities and quality characteristics of yogurt. J
Korean Soc Food Sci Nutr 43:690-697

Tamime AY, Robinson RK. 1985. Yoghurt: Science and
Technology. p.175. Pergamon Press

Yang GH, Guan JJ, Wang JS, Yin HC, Qiao FD, Jia F. 2012.
Physicochemical and sensory characrerization of ginger-
juice yogurt during fermentation. Food Sci Biotechnol
21:1541-1548

Youn YS, Park JK, Jang HD, Rhee YW. 2011. Sequential
hydration with anaerobic and heat treatment increases
GABA (y-aminobutyric acid) content in wheat. Food Chem
129:1631-1635

Received 11 August, 2022
Revised 30 August, 2022
Accepted 26 September, 2022



