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Abstract

Lactobacillus bulgaricus LBS 47 and Saccharomyces serevisiae SCS 5 were selected for pure culture inoculation
in the fermentation. The effects of stabilizers on the sedimentation, sensory evaluation and viscosity were
investigated during fermentation of traditional Andong sikhe. Among the stabilizers added to the traditional
Andong sikhe the Na-alginate appeared to be the best. When the product was evaluated by the sensory panel,
the addition of stabilizers up to 0.1% level actually increased the acceptability of the product, while the
concentration of more than 0.2% stabilizers affected the acceptability negatively. The viscosity of the product
fermented with the CMC and Na-alginate addition reached the maximum on the 2nd day of fermentation,
while that of the homogenized Andong sikhe fermented with carrageenan reached the peak on the first day of

fermentation.
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Starter FF= HFAIHZHE ezl YO
AL Lactobacillus acidophilus LAS 10 (013} LAS
10), Lactobacillus bulgaricus LAS 47 (¢]3} LAS 47),
Lactococeus lactis LLS 56 (013} LLS 563 &%
Saccharomyces cervisiae SCS 5 (¢]3} SCS 5)& A&
&edrt. A AFE MRS broth (Difco, Detroit, USA)
2} Elliker broth (Difco, Detroit, USA)el] & ¥ malt
extract broth (pH 5.4)%el} zbz} vl ofaled Ald] el A&
&30}, Na-carboxylmethyi cellulose (CMC), Na-
alginate ¥ carrageenan2] FA Aol 23t AHAA &
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AlF24E] 22i3F HARF LBS 47 359 5w
SCS 5 FF-F o]838led 3 %9 whld)] oja} 9kE4]
qE Az on, 22 e A Fob AL
A o] waring blender®. w4, FA33 3 A&
A zste] A5l APt v wAY-S AA 5]

AT AN

A= 4L 9 50 whyld aje} A4 sy
AA= Nge FeA AR} Az 5
8l1} Na-carboxymethyl cellulose (CMC), Na-alginate
9} carrageenang 7+zt 0~1.0% 4 K322 A =3}
g} Fu]" AE 100 mLE graduated cylinderol] g
3L X AefellA] Azl AZe] Bl g 3
A3l BETF(IAL A7EA] e dape] k%
Al#)e} vl mste] A A asHE Bl I
A &= graduated cylinder9] 3ol 7] =)
mL <2 e g]c}.

He 53

X+ Brookfield viscometer (model-DVII, Brookfield
Engineering Labs., USAYE AH-3}e] 20°CollA] spindle
No.2& 100 rpmellA 287k A A 7|4 A T (cps)E
ZAslg o o]m] A Fi= 0.1%2] AALAAE Y7}
W Foh koA ke HEA Aot Hlwstel 2xe)
s3rh.

HUsHA

AEHE 4°ColA 3087 A ¥ #54 EAL 9
78l7) 3t bEAA AT A 9 B g
A 10-& ARt AT Aol A8 N8 F
A FAHE B, B e, 5 5 E244 J)E s
= Y7t Brhes ofF vl (1), Vel (24),
HEo|th(34), FeH4d), i FohcH)=E slgdon,
W57 Fro) A2 ANOVA test, data 7he] §-2) A
- Duncan's multiple range test'o}] 2]} c}.
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AR SCS 5 #5F %3l CMC, Na-alginate %
carrageenan¥} - PYA & Ariste] AAQA &
& A& 27 Table 1~63 7}, 73} 8}2] 932 4]
& (Table 1~3)l] A HE2T-E 124 774A) = Abdgh
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CMC A7te] 7§ 0.70% FEAA 24X 7743 = 28
AAe] glddevt 1 Fell= Ao algen 1.0% 5
ol A-o] ¢igir}t. Na-alginate H7}-= 0.30%
9] FEHElE AAHo] doju}x] 9¥9kom carrageenan
< AHGA &35} 94t

AR A EA 8 (Table 4~6)0l 3lo14] 2T
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Table 1. Stabilizing effect of Na-carboxylmethyl cellulose
(CMC) in Andong sikhe with mixed cultures

CMC (%)
Time
(hr.) 0.00 0.05 0.10 0.15 020 0.30 0.50 0.70 1.00
Degree of sedimentation (mL supernatant)
0 0o 0 0 0 0 0 0 0
6 37 20 18 22 16 9 6 0
12 39 21 185 23 17 11 8 0
24 40 295 19 24 175 13 105

0
48 41 22 18 25 18 14 13 4
72 40 23 19 26 20 15 15 4

oo oo o

Table 2. Stabilizing effect of Na-alginate in Andong
sikhe with mixed cultures.

Na-alginate (%)

R‘:‘; 0.00 0.05 0.10 0.15 0.20 0.30 0.50 0.70 1.00
Degree of sedimentation (mL supernatant)
0 0 0 0 0 0 0 0 0 0
6 37 24 25 15 4 0 0 0 O
1239 25 255 16 4 0 0 0 0
24 40 255 26 175 5 0 0 0 0
48 41 26 26 18 7 0 0 0 0
72 43 27 27 20 9 0 0 0 0

Table 3. Stabilizing effect of Carrageenan in Andong
sikhe with mixed cultures

Carrageenan(%)

R‘:‘;’ 0.00 0.05 0.10 0.15 0.20 030 0.50 070 1.00

Degree of sedimentation(ml. supernatant)

0 0 0 0 0 0 0 0 0

6 37 24 19 28 17 16 14 8
12 39 25 20 29 18 17 16 10
24 40 26 21 30 19 18 16 105
48 41 27 22 30 18 19 16 10
72 43 27 23 30 20 195 16 11
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Table 4. Stabilizing effect of Na-carboxylmethyl cellulose
(CMC) in homogenized Andong sikhe with mixed cultures

CMC (%)

}“h“r“)e 0.00 0.05 0.10 0.15 020 630 0.50 0.70 1.00
Degree of sedimentation (mL supernatan)
0 0 0 0 0 0 0 0 0 0
6 4 4 35 35 2 2 15 0 0
12 6 6 5 45 3 2 15 1 0
24 9 9 8 7 10 4 2 1 0
48 20 18 15 13 10 5 35 2 0
72 27 24 21 185 26 8 5 3 2

Table 5. Stabilizing effect of Na-alginate in homogenized
Andong sikhe with mixed cultures

Na-alginate (%)
0.00 0.05 0.10 0.15 020 030 0.50 0.70 1.00

Degree of sedimentation (mL supernatant)
o 0 0 0 6o 0 0 0 0 0

Time

{hr))

6 4 25 45 5 3 1 0 0 0
12 6 55 75 8 6 2 0 0 0
24 9 10 11 10 7 4 3 0 0
48 20 20 17 13 9 4 5 2 0
72 27 26 20 15 11 5 4 3 0

Table 6. Stabilizing effect of Carrageenan in homo-
genized Andong sikhe with mixed cultures

Carrageenan (%)

g‘r“)‘* 0.00 0.05 0.10 0.5 020 030 0.56 0.70 1.00
Degree of sedimentation (mL supernatant)
0 0 o 0 0 0 0 0 0 0
6 4 35 3 4 5 5 4 4 0
12 6 6 6 7 105 11 6 6 0
24 9 9 9 14 18 18 9 & 0
48 20 20 20 24 25 225 18 10 4
72 27 275 27 27 27 24 19 11 4

Selvietel s AAkElE f, 8TEES Ae o
H82] Fabr) sl o] A& WA sk QA A 24
CMC, Na-alginate 3 carmrageenang- A}§-3}31 gJem, 9
e}l 872 e 348 Naalginate®] ¥5+= 0.15~
0.4% Hedlol sled # A 7438 o= 9Ll
A8 AAE JAE § 9le F5& Na-alginater}
03% =2 k3] AL A & dlen 73
3} A]71 A4 2] 7ol % wh7Ex] 2. Na-alginate7} 1.0
%9 FiollA AE AAdAAE e} & 72
3} A1 sksAEle] AAS Wi IgEde o
& x%2| Na-alginate H7}7} 9 83}g]c}.

$2jvate) &8, R FEEdE da digie] A
F°] 0.2~1.0%2 CMCE g3tx 9led £ Al
Aol A bt Ao AL AT ¢ Qe B2
Q1 0.4~1.0%2} A2 Ax|3lv] it #23) 842 ¢
L Ao ME 1.0%E B E FHAA LA} ot
dA 33 Aol 0.7% oAbl A = DS IA%
the 3 5099 B yele ohar oh2o) Yepge).

HsHA

LA Ho deebdAln A E F31492 B
Ho g ghAAlel CMC, Na-alginate & carrageenan2-
0.01~0.30% A 7}8led SAAFIHA stel] dIF #57]
ALE A AIRF A7) Table 7, 83} e}, F-21 3} 31] 42
Aot FA s ATl a4 723 aR] e
o) CMC % Na-alginate’= 0.1%0j|4] 713 2593 0.

Table 7. Sensory evaluation of Andong sikhe with
mixed culture containing various stabilizers

Concentratior: (%)
0.00 0.01 0.03 0.05 0.10 0.15 0.20 0.30

Stabilizer

g 3 e FrdlAe 23]8 o] alxlglen
1.0% FE e 48N774A1= HAo] 314t Na-
alginate®] 73-9- 0.1%2} 0.15% A= 358 HA&=)
A7} et e s 07% FECME 242774 A
o] iKiem 1.0%eA = HAe] dolviz] ysich
carrageenan-2 0.3% §E7HA= A2z A 371 el
WAl L0%A A = 23] A& A A 712 Ealct.
A o] AAFA = w3} 8hx] -2 AlE9] A
§ CMC, carrageenan % Na-alginate X5 0.05%9)| A
A A A AAE el e} Na-alginate?} 713} 4
Fatolom AR AFe] A= CMCr 0.20%,
Na-alginateZ} 0.3%¢l4] &£38 velliglz, &%
A 238 FHEFA A7) vepgo)

CcMC? 3.8" 3.9 417 43" 45° 42° 41* 39"
Na-alginate 3.8° 4.1° 42° 4.2° 46' 43 42 3.8
Carrageenan 3.9° 4.1' 4.2° 4.1™ 44™ 43 42° 4.0°
“In a column, means followed by a common letter are not

significantly different at the 5% level
“Na-carboxylmethyl cellulose

Table 8. Sensory evaluation of homogenized Andong
sikhe with mixed culture containing various stabilizers

Concetration (%)
0.00 0.01 0.03 005 0.10 0.15 0.20 0.30

CMC? 40" 4.1° 427 43" 45 42° 4139
Na-alginate 3.7° 3.8° 4.1" 45% 45 3.7 39" 4.1
Carrageenan 3.8 4.0 42" 46 45 4.3 42" 41°

"In a column, means followed by a common letter are not
significantly different at the 5% level
“Na-carboxylmethyl cellulose

Stabilizer
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Table 9. Changes of viscosity of Andong sikhe with
mixed cultures after the addition of 0.1% stabilizers
during fermentation and storage at 4°C

Days
Stabilizer
1 2 3 4 6 8 10 15
Cotrol 1.24 1.31 1.28 1.23 1.21 1.21 1.20 1.20 1.19
cMc? 1.26 1.42 1.45 1.41 1.38 1.36 1.35 1.35 1.35

Na-alginate 1.38 1.41 1.44 1.40 1.40 1.36 1.35 1.35 1.35
Carrageenan 1.41 1.45 1.43 1.41 1.40 1.37 1.38 1.38 1.38

"Na-carboxylmethyl cellulose

Table 10. Changes of viscosity of homogenized Andong
sikhe with mixed cultures after the addition of 0.1%
stabilizers during fermentation and storage at 4°C

Days
Stabilizer
1 2 3 4 6 8 10 15
Cotrol 1.34 1.34 1.36 1.36 1.36 1.35 1.33 1.33 1.32
cMc? 1.39 1.40 1.45 1.38 1.37 1.36 1.35 1.36 1.35

Na-alginate 1.30 1.33 1.38 1.37 1.36 1.36 1.36 1.36 1.35
Carrageenan 1.32 1.35 1.38 1.38 1.38 1.36 1.36 1.36 1.36

"Na-carboxylmethyl cellulose

W carrageenan 719] WSHE Lhepii] ke @03}
T = CMC % Na-alginate = 0.1%9l|4] carrageenan-&
0.05%l4 574 23 714 Smshalrh. Biliaderis™
£ A ks A APl met B2
slelnto g AEBAE At dadsiA| o H Aol
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kg3l gl AR EHAE HEYT B 3
Rt
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AL H7rsle] A4 A%-& o CMC, Na-alginate-&
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