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Abstract

This study was conducted to evaluate the quality characteristics of yogurt containing 5.0%,
10.0%, and 20.0% rice-wine (RW), which was added during the preparation of yogurt. Changes
in pH, total titratable acidity (TA), bacterial lactic acid, yeast population, viscosity, whey
separable phenomenon, and cumulative gas production were monitored during the fermen-
tation and storage of yogurt. The pH was decreased following all treatments, and TA and
viscosity were gradually increased during fermentation. The pH of RW yogurt was lower than
that of the control sample, and TA was higher than the control during fermentation. The
viscosity of yogurt containing 5.0% and 10.0% RW yogurt was higher than that of the control
sample at 0~6 h. Cumulative gas production and whey separable phenomenon increased as
the amount of RW added increased during fermentation. Viscosity was higher in control
yogurt than in RW yogurt during storage. The total acceptability, texture, odor, color, sweet
taste, and yogurt taste were higher in the control than in all RW groups.
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QIZEL QAIE ZofA] 7P 9F; IARE 7B T 9lom, 19084 Metchnikofoll I3t Lacto-
bacilli7} QAe] v]X|= Fagol et o]20] ¥zl & FiktS o8t TRt HafAlEe] /L=
tKGilliland, 1989). $-EUelolA= 1971090 f4kt AlFo] A7fElo] A} QL= ETL A4k, whuf
wo] gtom, 1980t Fute]l S4F Q72 ET} Hhjx]7] Al&ksio] AHARIAQ] 429} 11 An|go| F7}
1 Q= Aot jung and Ju, 1997). 8FEE= f &= BAER 52 958 AR
HBAA Aot glE AT HERAIRY dFo R, FURR 7Y & ol fAkte] A&
o7 A= 94 peptone, peptide, oligosaccharides & 7|E} t]gF ZAJEA Fo] $ha-5 o] glof
st oz S-fETh <altHjung and Ju, 1997). SF2EQ] A&t gtz AR, &
ARtARgo] 93t faEE, Akl g Ay S0l 2t &3 5o] 2™ (Hood and Zottola,
1988). &3] fAkte] AUS4lY adtEe 8% SHAHEY 24, nvlg veRl g4 &4, U
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Foll Altel A5 A, 73 &8k F59] 31 2 et TAEY
Aot 59 A7} Sl AR HIEQItKSo, 1985; Robinson
et al, 1984; Savaiano er al, 1984). Z €0 AZAFIS
BER 7164 SFEETL AF Ao 48b] AlFol Wit 7|5
3 ARFT vlE ok QY] S0 FetEE AlEo] BAtE o
AlE|T Slom AA| olF AlE AAo] RFEERIA FRE
ojF = ZoE 9 Ezﬂx}ﬂoﬂjﬂ 15143 ATHCho er al,
2003). #Zoll= 972 E0] MEHEY(ung et 4/, 2011), Soy-
milk(Shin er al, 2012), -32757\} 9}0 (Lee et al, 2013), AHA
AIFHKim er al, 2015) & ©l&3l 71E& AFEES] 7|54
o 22 DL AT 3AEEE ARole= A7 B2
=T QU
ShH, Syt AE &)l WHdels UAE g0l YRR
A 411 Bop| wio] BEt £27]% SkJeong, 1999). 92
goll= &7 R 6~8% FLe] gF-Zo] erE o] 9lom,
H[ElT] B, inositol, acetylcholine, riboflavin, lysine, leucine
q olutathione 5 A8 B4 B4 Z38k1 3loH QA W Al
ZejAte] Hofsh= 100] o] Y= ofu)ieAbE FhHistal Stk E
g, 9ol O, 34, fANF 9 A BRI Rl HE
FE0l= ApEsk EAE 2k Qltk(Bae, 1999; Ahn, 1994; Song
et al, 2003; Lee et al, 2011). ¥ A= =] HEFR
ulAe]E 0|85t QL2 ES ARslo] vjoF 2 A7 = o]3}kA
2 EA u A0 84510 24 A0l gha HIoRS 95k
71E ARmE HESIG]0] Hargith

1. 4d M=

1) #s

A £-A] AH X220 ARSIl Q= SAdsty Hé SEARS:
oA ALS 39 S2AER] ZE]RKHolstein-Friesian) &°l4]

AR (AL 0.14~0.15%, pH: 6.6~6.8, THiE: 3.1+
0.1%, A% 3.940.1)2 0|23kt

2) Ak HHYH

TA] 8F2EQ] Starter+= Chr-HansenAHe] AJ4A| $H3 AlEQl
ABT-5(Streptococcus salivarius ssp. thermophilus, Lacto-
bacillus delbreukii ssp. bulgaricus, Lb. acidophilus, Bifido-
bacterium lactis, Probiotics’& 95C, 3027t Hat A3t 10%
3 ERRE 4202 YZAR  HESIL, pH 4.5~4.67F 2
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A AR A FY 24 BAE AR W E AY 3
Yol Fysto] 4T stof] Htoh ARgslor, of Bkde|9] A
T pH: 3.4, TA: 0.5%, HIBESH A2 fAkts, 2.24
10" CF.U/mL, &% <, 1.77x10” C.F.U/mLE YeRfE= A1Eo]
ME]--

2. M3

1) pH &3

& utdE}E olgate] Axgt 872 ES] pH &4 pH meter
(iSTEK. Co. Ltd, Model pH-200L, Korea)Z ©]-&3lo] =43}
At QF2ES W F pHE 241 ZHE 02 1281 242
AAIEQ1 Hisks E4st9oH, A% 717t % pHE HE E4(End
point)S pH 4.62 3t} HR5k1, 4T AAT sample 49
1402 % 2897 24l

2) MM ME(titratable acidity) &8

& @?ﬂ A7 QF2ES WE F BAIAY HAALE Hshs Al
ol A 2417 A0 2 H3t Az 10 goﬂ 5510
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SF0 2 AP 715519t ol el tist HAS 0.95 +F
t T A4S FA(gE ol el 3k A% A (%)= okt
5 1997). A% % M*}E«l HSk= 28U7t AA 49 7
Ao= Nag AFot viek F TA SHHIL 5L o= &
%

H
i _I
=
l‘\1 o

2 ot E ol8tt 8 EEQ WA F Al Heks AEE
0, 2, 4, 6, 8, 10, 124710l 3t A|=F Marshall(19932)2] ¥
Holl wet 107 3]4] & §Akt4= 0.05% Sodium azideZt 7}
H MRS agar HiAE o]€3}9 1, 8% 4= YM agarS ©]-83}o]
standard plate countq L& JARFSE 37T oA 484171 HloF,

o= 25ColA] 48417t Bl & ABAH colony <=7t 30~300
7H Uehd AS Adsto] AlgsitiMarshall, 1993b). 178 5
Ao Waks Al Q2 EQ) AR L0t FARE 2E(5T)



4) Mk =4
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8) 4 oiH|E 0|85t QF12E HX 33
& ubAEE o] 83t QLEE ARE Qo] Y80 5.0% HHG
S A% 33K mixing) U A+ T starters Y39 1.5%7} FA

;G&—g}_,—_r 2 n}élﬂl‘f 71—71— QI=E \:ﬂ/\g 5.0, 10.0, 20.0%=
79It HE S Chr-HansenAle] ABT-5(St thermophilus,
Lb. bulgaricus, Lb. acidophilus, Bifidobacterium lactis, Pro-
biotics’E 10% BHAEARl 23] S+ vistol(pH 4.5~4.6)
1.5%% A&k, HZE pH7t 4.5~4.60] 2 1 vioRS E53t H
iy EJ-}O}DW ARESERITE Al HERE] pH, APAE, Ak,
Fabt &, 8 9 A 5 Halel AR R A(REE, pHEE W)
A %’46‘} QFE2EQ A% 34 Fig. 1°] YeRd B} 2k
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W oz 083 QTEES WS Hat

1) BIYE pHOt MMM (Titratable acidity, TA)Q| 3}
% el olga AT2E] ok B pHE HPAE] Mz
Fig. 29} Zth &a ZHAIHCIAE wae] A4 W2 pH(pH: 3.4,
TA: 0.5)2 Qlof @2 #hZ Holon, Q42E "|Ao| tigh vk
2lo] B/le0] BESE O pHE Uepilh BE A¥TE )
FAITIo] BIESE pHYF Rolsl o, RO A9 ek 2A1%F
PRI Wt Qe 1 ool 248 ot ef 6412t

o|Fofli= RtsHA RolAl= AXE Vel 2, vk
7Hel A, v 4AIIA = FAT] RopAtrt 1L o] Rl

Mixing with raw milk (T. A 0.14~0.15 %, pH 6.8),
sugar (Con : 5.0%)

l

’ Pasteurization at 95C, 5 min. ‘
l

’ Cooling at 43°C and setting in fermentation ‘
l

Starter culture inoculation 1.5% ABT-5 and add with
treated Makgeolli(Korea rice-wine) (5.0, 10.0, 20.0%)

!

’ Fermentation (43°C, 0, 2, 4, 6, 8, 10, 12 hrs) ‘
L

| Cooling at 15~20C \
l

| Storage (4°C, 0, 4, 8, 12, 16 - 28 days) |

Fig. 1. Procedure of yoghurt manufacture added with Makgeolli
(Korea rice-wine).
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Fig. 2. Change of pH, TA during the fermentation period (0~12
hrs) of yoghurt added with Makgeolli (Korea rice-wine).

Aet s A HERITE Bl 2719 B AIET pHe
0.6~0.1% & Zlo|5 HolA] Usko}, ulif 2A17H-E 4417 A
0]9] 7oAl tHREL 7RolA et A A AR U
ERQITE ol24 Uyt 342 E AEY ¥R FH(End point,
EP)°] pH 4.6%] A& 7RSS o), H7L9] EP Z2AZto] vl
3ATEOE 219 EP &= A ET 2417 A& W] Egdhtt
£ A4 & wtde] H7kE &9 SFEE HFARES UE B
A & 2 A& AREQITE pH Wk} vR7A| = v ATt
o] AR TA @k 371 & 4= AgloH, gxAEe &
4] J7eA o B2 f4E e EE YR ol &
Ao Ao s hid vrde] ARt fAN J18a faA
50| 372E Hi¢ 39 A ST g SR g2
ZIE H]Itk, o] & utde] M7t QFEEQ] Az Hd
ARl fARES] A4 715 ABE AlE ARARE ©50] 7t
A0E ARE) o]2fdt FF BEAF oIS MR 8FEE
(Lee et al, 2013)} =242} A7} A7=E(Sung et al, 2005)
o] Ao} FAlSHIT

2) B F QMT4 5T 40| B
RS ol8% ATEE B F T4 WIkE Fig. 3
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Fig. 3. Change of viable cell counts (LAB & yeast) during the
fermentation period (0~12 hrs) of yoghurt added with Makgeolli
(Korea rice-wine).
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Fig. 5. Change of cumulative gas production during the fermen-
tation period (0~12 hrs) of yoghurt added with Makgeolli (Korea
rice-wine).
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Fig. 6. Change of pH, TA during the storage period (0~28 days)
of yoghurt added with Makgeolli (Korea rice-wine).

140 | J. Milk Sci. Biotechnol. Vol. 35, No. 2

Lee and Bae

Aot et kSRl pH 4.6 BolAle Wi 4A1Ht SARE
RS HAoH, Ag7IRe] FiEeE iR E A7l
A g PSS UERllon], diztrct oF 1.0x10° C.R.U/
mlL e B & Ut BE AJgolA fAkt = A
AR QIS Ao s fadhs NS Bt A F aus
9] WSz HLE Al 717kl BatEes Rt oot vk
7HE Ao s gaske 23S Belon, A2t 194
AolE fATHp<0.05).

3) MY 5 Hzo 7tA e Wl

& oHdE|E o83t 87 2EQ] AR B A} 7hs AT |
She Fig. 8049 et A= 3%, & e AVIsHA ke
qETollM =2 e EIloH, A 8U7HA| SVt ol %
of AAHoR Haste AHE B A=Y 4%, 5.0%9
10.0% Ao A 4478 20U7HA] AR ghe EoH,
20.0% H7HRE A AR ofF W2 e EAT Al
o FEHoAAL Se HEY AR A, H-E 1.0 °fst
o Ade= Hluh, 5.0% & 9z A=lte A 28Y 74
AE HERED & d4e 2 Ze € 5 Al

E
-
=
@
=}
-
E
=
8 —&—Con.
=2
= —-50%
£
o 10.0%
= 20.0%
= =20
2

a 4 8 12 16 20 24 28

Storage period (days)

E
-
=
T
=
] —4—Con.
=z
g —-5.0%
-

& 10.0%
= ——20.0%
55 .

5
a 4 8 12 16 20 24 28
Storage period (days)

Fig. 7. Change of viable cell counts (LAB & Yeast) during the
storage period (0~28 days) of yoghurt added with Makgeolli
(Korea rice-wine).



WS kSt QT2EC] BNSMY Ut 7

[y

5 - 10 -
5 g
— &
g ]
] —
= £ 6 A
I —4—Con. 3 - —+—Con.
E 1
=
= —-5.0% .3 g —-5.0%
8
2 10.0% 3 10.0%
= 2
——20.0% ——20.0%
1
o Fs 7 o o " " " il
a 4 8 1z 16 20 24 28 a 4 8 12 16 20 24 28
Storage period (days) Storage period (days)
50 4
g a5
E a0 - Total acceptability
E 35
-]
& 30
: 35 4 ——_Con. Astringent Texture can
: 20 4 ——-50% —s5.0%
= 151 10.0% 10.0%
&
E 10 4 —20.0% Sour taste Piquancy 20.0%
= 5 A o
N !@}
oFE T
) 4 8 12 16 20 24 28 Sweettaste Rice wine taste
Storage period (days) Yoghurt taste

Fig. 8. Change of viscosity and cumulative gas production during
the storage period (0~28 days) of yoghurt added with Makgeolli
(Korea rice-wine).

4) NE & YIS Y Hajel AT Ay
2 uEEE o 8%t 8F1EEQ AA F L3-S AT Wl AA|
9| BAAF AT Fig. 9oL 2t Aukde] 20.0% 87
£ AlQdRt UHA] Aol A% mAr 2 28Y7HA] dEE
WIS B 4 Qoith 4 IS AN aTEE AqEG) e
TsAA Anfs & v A7tk Y1237} Tatal accep-
tability, Color, Odor, Texture, Sweet taste®} Yoghurt taste
o e Aok ek e A} A7RE Gag
PSRl HE W4E BIAT, 4 B0 WS uS
AL, che 2ol AT HEFSH G0 B B
= 2 AoE dtd.
OﬂF
:F_JL—-T 11\1—1:1-74;44_2_ [I=E xﬂx/n] 5.0%, 10.0% :_]ﬂ_]'l
O% 2 7foto] widksat A4Sl pH, TA, v, &
E]T‘EVJ 7S S50, ARl His) &
2 Hs= 4G
WOk v A &

BFPI kO

oo
OE r-|n: ~

Q2
=

Ho

h ‘m

jus)

He} TAS] & pHE QI8 tito]

ofy
el

Fig. 9. Change of alcohol by volume during the storage period
(0~28 days) of yoghurt added with Makgeolli (Korea rice-wine) and
sensory analysis of yoghurt added with Makgeolli (Korea rice- wine).

e
%
hl}-ﬁ
N r>‘

HIgE e Yetilew, g S it 23 o
7N w2 AETE HESIT. HdS A=
AZHA Q2R A7REIA w2 A4S HE
TR 27} 5.0% 7RI E H40] &
Ur 0.0%%} 20.0% 7oA wigARto] B3t 2 5
RS B T 5 i Wi S TS R
& TS BAo, AdE TS A
| e Aol HAH R dadhe e dE
Hlck A% & E3-e T 20.0% H7HEE ALdg A Al
°‘-7L°1W HYEA] Aokt SHAIEl it TsHAL A3t R
A 71So] A 27t 2 e g EAAT AR AR Al o
Z—TLQP AR W87 7|t 0|24 82E A|RA| et
A2E 5.0% A7H Al AE AR B 9 A wdE9] 7)sge] 7t
uE 7154 87FEE At 7k AR AlmE.

o
A

(O 30 mi I
1;
:l:‘
03
\n EI

i e
:lo

5]

o o

* & fru
o, lo
o
%‘5 ol
b
J
“ﬁ

N
me o
JE

Irl

¢

References

1. Ahn, B. H. 1994. Investigation trends in traditional
liquor. Bull. Food Tech. 7:42-47.

J. Milk Sci. Biotechnol. Vol. 35, No. 2 | 141



2. Alfa-Laval. 1985. Dairy Handbook. Alfa-Laval, Lund, p. 173.

9.

10.

11

12.

13.

14.

15

. Bae, S. M. 1999. The superiority of Korean traditional

wines and their industrial application method. Food
Ind. Nutr. 4:9-12.

. Chameber, J. V. 1979. Culture and processing techni-

ques important to the manufacture of good quality
yogurt. Cult. Dairy. Prod. J. 14:28-34.

. Cho, Y. S, Cha, J. Y., Kwon, O. C., OK, M. and Shin,

S. R. 2003. Preparation of yogurt supplemented with
sweet persimmon powder and quality characteristics.
Kor. J. Food Preser. 10:175-181.

. Gilliland, S. E. 1989. Acidophilus milk products: A re-

iew of potential benefits to consumer. ]. Dairy Sci. 72:

2483-2494.

. Hood, S. K. and Zottola, E. A. 1988. Effect of low pH

on the ability of Lactobacillus acidophilus to survive and
adhere to human intestinal cell. J. Food Sci. 55:506-511.

. Jeong, H. K. 1999. A view of Korean alcoholic liquor

industry in 21st Century. Food Ind. Nutr. 4:3-8.
Jung, G. T. and Ju, I. O. 1997. Studies on the prepa-
ration of yogurt from milk added purple sweet potato
powder. Kor. J. Food & Nutr. 10:458-461.

Jung, Y. H., Choi, H. Y. and Bae, L. 2011. Effects of
dandalion (7araxacum mongolicum) powder on quality
properties of yoghurt. Korean J. Dairy Sci. Technol.
29:41-47.

Kim, D. C., Won, S. I, and In, M. J. 2015. Substitution
effect of enzymatically hydrolyzed purple sweet patato
powder on skim milk in yogurt preparation. J. Appl.
Biol. Chem. 58:311-316.

Yoon, Y. H., Kim, K. S., Kim, S. K., Baek, S. C., Ahn,
J. K., Yoon, S. S., Choi, S. H. and Ha, W. K. 1997.
Standard methods for examination of dairy products.
Sunjinmunhwasa, Seoul. pp. 47-48.

Kroger, M. and Weaver, J. C. 1973. Confusion about
yogurt compositional and otherwise. J. Milk. Food
Technol. 36:388-394.

Lee, J. S., Choi, H. Y. and Bae, 1. 2013. Quality pro-
perties of yoghurt added with bokbunja (Rubus corea-
nus Miquel) wine. Korean J. Food Sci. An. 33:806-816.

. Lee, S. J., Kim, J. H., Jung, Y. W., Park, S. Y., Shin W.

142 | J. Mik Sci. Biotechnol. Vol. 35, No. 2

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Lee and Bae

C., Park, C. S., Hong, S. Y. and Kim, G, W. 2011. Com-
position of organic acids and physiological functio-
nality of commercial Makgeolli. Korean J. Food Sci.
Technol. 43:206-212.

Marshall, R. T. (Ed.). 1993a. Standard methods for exa-
mination of dairy products (16th ed.). American Public
Health Association. Washington DC, USA. pp. 277-279.
Marshall, R. T. (Ed.). 1993b. Standard Methods for exa-
mination of dairy products (16th ed.). American Public
Health Association. Washington DC, USA. pp. 281-283.
Rasic, J. L. and Kurmann, J. A. 1978. Science grounds,
technology, manufacture and preparations. Technical
dairy publishing house, Copenhagen, Denmark. p. 63.
Robinson, I. M., Whipp, S. C., Bucklin, J. A. and Alli-
son, M. T. 1984. Characterization of predominant bac-
teria from the colons of normal and dysenteric pigs.
Appl. Environ. Microbiol. 33:79-85.

Savaiano, D. A., Abou, A. A., Smith, D. Z. and Levitt,
M. D. 1984. Lactose malabsorption from yogurt, pas-
teurized yogurt, sweet acidophilus milla, and cultured
milk in lactose-deficient individuals. Am. J. Clin. Nutr.
40:1219-1225.

Shin, S. M., Song, K. Y., Seo, K. H. and Yoon, Y. C. 2012.
A study on the quality of soymilk-derived yogurt during
storage. Korean J. Dairy Sci. Technol. 30:83-92.

So, M. H. 1985. Identification and tolerance test to
digestive fluids of Lactobacilli isolated from Korean
liquid yogurts. Kor. J. Food Sci. Technol. 17:192-196.
Song, J. C. and Park, H. J. 2003. 7akju brewing using
the uncooked germed brown rice at second stage
mash. J. Korean Soc. Food Sci. Nutr. 32:847-854.
Sung, Y. M., Cho, J. R., Oh, N. S,, Kim D. C. and In,
M. J. 2005. Preparation and quality characteristics of
curd yogurt added with chlorella. J. Korean Soc. Appl.
Biol. Chem, 48:60-64.

Woo, K. S., Ko, J. Y., Song, S. B, Lee, J. S., Oh, B.
G., Kang, J. R., Nam, M. H., Ryu, L. S., Jeong, H. S.
and Seo, M. C. 2010. Physicochemical characteristics
of Korean traditional wines prepared by addiction of
sorghum (Sorghum bicolor L. Moench) using different
Nuruks. J. Korean Soc. Food Sci. Nutr. 39:548-553.



