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Abstract

The fermentation process of Andong Sickhae including optimal composition of the product was inves-
tigated. Through sensory evaluation and ingredient analysis of ten samples prepared in the laboratory
and the samples collected from Andong region, we found that the ratio of ingredient of the product
by weigh are as follow : [glutinous rice(80) : malt(50) : radish(100) . water(500) : ginger(8) : red
pepper(4)]. The level of nitrogen compound turned out to be low while that of soluble protein and
salt soluble protein was high. The content of total sugar and reducing sugar was found to be considera-
ble high and among the free sugar, maltose was the highest(80%), followed by glucose and maltotriose.
Activities of acid protease and saccharogenic amylase were 1.55 unit per milliliter and 12.5 D¥; re-
spectively. Results of sensory evaluation showed that the good Andong Sickhae turned out to have
well harmonized taste of flavor, sweetness and sourness while the color looked slightly red.
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Table 1. Sampling location of traditional in Andong
area

Sickhae Location Remarks
A 277-6 Sinan Dong, Andong Si, Intangible culture
Kyungpook properties

No.12, Cho Ock-Hwa
B Lee Chun-back’s straw roofed
double house, Andong Si, Kyung- Folk Country
pook
C Park Won-Suk’s straw roofed
double house, Andong Si, Kyung- Folk Country
pook
D 138 Unhung Dong, Andong Si,
Kyungpook
E 156-62 Pyunghwa Dong, Andong Si,
Kyungpook
F 371 Songgok Dong, Andomg S,
Kyungpook
G 616 Woonheung Dong, Andong Si,
Kyungpook
H 562 V.eonlem Dong, Namsun meon,
Andong Kun, Kyungpook
1 628 Hulook Dong, Isung up,
Isung Kun, Kyungpook
J 255 Gigok Dong, Pyunguean meon,
Yungpung Kun, Kyungpook

Table 2. Ammount of raw material of traditional Sic-
khae in Andong area

Glutinous Red Total
Sickhae rice Malt Water Radish Ginger pepper sugar
() @ O (® ® ® W

I 1600 1000 10 1600 100 0 12
I 1600 1000 10 1800 120 60 14
I 1600 1000 10 2000 140 80 16
v 1600 1000 10 2200 160 100 17
v 1600 1000 10 2400 200 120 18
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Sickhae slurry

Blending with 10 times of water
for 60 min,

Centrifuge at 4000 rpm for 30 min,

Residue

Blending with 20 times of
IN NaCl for 60 min,

Supernatant

Albumin

Centrifuge at 4000 rpm
for GO min,

Supernatant Kesidue

Globulin Discard

Fig. 1. Flow chart for the fractionnation of soluble pro-
tein in traditional Andong Sickhae
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I MALT l

[ SOAKING AND EXTRACTION |
(35-40°C, 2-3 hr)

SEDIMENTATION

(5°C, 8-10 hr)

| SUPERNATANT I

RADISH
GINGER
RED PEPPER

| SACCHARTFICATION ]
(35-40°C, 3-5 hr)

FEKMENTATION

(25°C, 48 hr)

REFRIGERATION

SHIKHAE

Fig. 2. Protocol for the preperation of traditional An-
dong Sickhae
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Table 3. Proximate composition of traditional Sickhae
in Andong area

Sickk: Moisturecmde Crudg C-rude Nitrogen Ash pH Tf)t,al
Ickhae (%) fat protein fiber free extract (%) (%) acidity
(%) (%) (%) (%) (%)

8524 009 159 013 1250 042 394 030
90.30 008 125 0.09 793 035 486 0.16
8926 010 124 0.09 894 037 528 018
8532 013 152 0.18 1242 043 407 028
80.14 021 188 024 1695 058 4.05 036
7920 019 212 022 1763 064 395 039
8426 012 162 014 1343 043 398 0.29
8125 014 168 018 1629 046 407 033
8330 0.18 143 012 1454 043 401 037
80.28 023 198 020 1681 050 393 035

=T OTmmO O W

Average 8386 015 163 016 1374 046 421 030

z® 8561 011 155 015 1218 040 399 028

a) Traditional Andong Sickhae prepared by optimal conditions and
procedure
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Table 4. The nitrogen compounds of traditional Sickhae in Andong area

Sickhae A B C D E F G H 1 ] Average Z?
Crude protein(%) 1.59 1.27 124 152 18 212 162 168 143 198 1.63 1.55
Amino nitrogen(mg%) 2250 1860 1920 2190 26.12 2638 2231 2475 20.78 26.65 22.92 23.20
Ammonia nitrogen(%) 0.17 0.11 010 014 017 018 014 016 015 016 0.15 0.14
Water soluble 1.08 0.86 090 102 117 112 112 109 112 118 1.08 1.01
protein(mg/m/)
Salt soluble 246 1.87 119 248 262 253 250 263 258 226 242 251
protein(mg/m/)

a) Traditional Andong Sickhae prepared by optimal conditions and procedure

Table 5. The total sugar and reducing sugar of contents of traditional Sickhae in Andong area

Compound A B C D F G H I ] Average Z?
Total sugar(%) 11.58 861 804 1108 1491 1502 1162 14.09 1268 1218 11.98 11.82
Reducing sugar(mg/ml) 15.38 8.84 807 1625 1865 19.18 1645 1720 16.78 1852 15.53 14.23

a) Traditional Andong Sickhae prepared by optimal conditions and procedure

Table 6. The free sugar of the traditional Andong Sic-

Table 7. The amino acid of traditional Andong Sickhae

khae by optimal conditions and procedure (mg/ml) by optimal conditions and procedure (mg/g)
Glucose Fructose Maltose Maltotriose Amino acid Water soluble protein Salt soluble protein
1.76 0.18 11.82 132 Lysine 54.13 53.29
Histidine 8345 103.01
Arginine 48.75 50.06
NS AEAE AAZ B(Table 9) 71 $43 Aspartic acid 112.02 110.91
. N Threonine 4768 42.61
A o}l A °] & 2 a3
jﬂﬂa}‘ S&Li‘]t‘ Alg 1119 #8132 HPLCe| ¢}3}ed Serine 70.38 7479
4% H3he Table 6% et Glutamic acid 117.92 12651
Aldle] AR Mslel }s}d amylased] =42 Proline 14.01 11.42
waslol 449 FelRe glucosed Tasfo] 45fsL VAN 1 15029
= - anin X A
AESUR 2 ¥%L maltosert 1182 mg/mIE 7M Cygtine 10.79 Trace
BT maltoriose”} 1.32 mg/migic}. & 9V A= $ Valine 44.68 4731
Ats) Az el 2lojA] maltose?] §Heko] 50~60% T Methiopine 1421 11.26
o8t AN EZE HEAlsr} 7838% 24 WA =gt Isoleucine 2991 26.48
e e 2070 CEMT Leucine 68.63 72.96
Tyrosine 26.53 21.15
ojo| Al =AM Phenylalanine 30.59 3149

FEHAANE AN A 7 oA olety HidE =
HE obFA8 IlI(Table 9)28] 44 2 F44 o
Aol g Table 75} o) Ado] $84 9 484
whal Aol glol A ofu]x Al 242 glycineo] Ztz} 142.75,
135.9 mg/g 2. & 714 @etoed glutamic acid7} Z+2t 117.
92, 12651 mg/g, aspartic acid7} Z+7+ 11202, 11091
mg/g e £22 Jebyt oo cystine ¥ methionine2)
sheke Bl o el AHA xdHY vl AT
A B Ao A AE9lr] o) olg 2 ke
Aotz Azt

B
A5 A H 9] A protease, W43t ¥ F3tA

248¢ 233 ZHzk= Table 87 2tk A pro-
tease?] FA|l 4HA proteasey= HF 1.14 unit/m/EH
Alge] ofujef s FFo] MR P AFAR Hot
B Ay e A8 59 AHA proteased] @Ado] HE HoE
Z2eo) Ay 0.82~1.21 unit/m/2] HY= o}
ehen o] F Bol C Aldrl oha uskE ¥ A9
H|58tg T oA AE HEAHA(DME 1 AE
Fteio] 125DY o2 A e AvlE =ZA FIHA
o}

£ AYe ZAFAE ¥ amylased 7ol 2j3te HE
o] Azt Y P32 AAsE DG FFe AT
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Table 8. The activities of acid protease and amylase
of traditional Sickhae in Andong area

. Liquefying Saccharogenic
Sickhae Acid protease ,myjace amylase
(unit/m)) (D) (unit/m!)
A 127 12.81 0.99
B 0.86 10.13 0.82
C 0.88 10.09 0.82
D 1.18 12.76 0.95
E 140 14.38 1.20
F 149 15.03 121
G 1.15 12.93 0.98
H 1.39 13.68 112
I 1.35 13.68 1.09
J 142 12.96 118
Average 114 12.96 1.04
YA 115 12.50 0.93

a) Traditional Andong Sickhae prepared by optimal con-
ditions and procedure
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dAsA st F¢, A% Y 23R s delg
5%F9 Ad shgd M IV Ass g, sfhestsd
AR A4S ot FAaer & z3td A&z #
A=k '

Alde] 258 1, 87] 9 A& panel group® olE

Table 9. Sensory evaluation of traditional Sickhae area®

A

729

AR A AFIA 771 A FAH f9
el 2(t=1.90, df=18, p<0.05) A #Ilel A+
Aol HAZ BAA A& B4F T UcH(p<0.05).
Al e s (p<0.01), ol}-&uH(t=256, df=18,
p<0.01)e] panel groupZtell BA A FojAdE BoF1
ol whsta) wf-gsgte] ol $& Zleg #AHcCH
7)1 (t= ~ 046, df=18, p=0.722) ¢} M (t=—146, df=
18, p=0.160)-2 panel groupZtell EA|H <l x}ol7} W
A2 edsith AHIVelAe woi(t=—329, df=18,
p=0.01), v]-&9H(t=—4.02, df=18, p=0.01)°| panel
groupZtell £A4 frejAdel A= qdct. Table 100 4=
A 559 2HEE 2zt o, &7 ¥ 42 AolE 4
44 58 AT A 55F 2F Felde] uAs
Aok Aldle] gt 7] 9 A& panel group} &3}, A4
Z549 Ze) At AE4e EFARHE 9 F
gHgoz e of 1 Avk= Table 113} 2tk A3 ¢
b, 8k7) % 4 9] panel group®] A= A LA v}
o] &3ta madAME viehdA] oot o) AL
[5HAE holle 599 28 w7E ZleR Hris
ok B & gley, Alde] £iE2 dAAY gty A
ol7} &g ¥ F Ja(&F p<0.0000 ojstR ie}
13-2) panel groups} A& e £78 A3 a8 G371 o4
#AG FAH {ofdE BdFa Ut

AER Y ZA B AL IHE AHE A3
B2 29 ol7xe 24 FePARER ol
tiote] g AL Y Ao Fsidoh

ol4te}l Azal Hriel A7 HAFLFA L AxY
24 g g ARde 2AF Ae Al o)A
Ade) alghv) e 34 16kg R71F lkg & 1010
5% 2kg, A7} 160g, 75 80gelgd ony A&7} k&=
39A Fodol oF 12%0)] Jlsle Fdol 16~17%7F
H9lg o 7 olAbAQl Alsle) Aok o] o )=
oF7rel 7}Fgkel| v ube] A z3tE FH 5 Vel
Yo 7t Hode wch F®E A5 gat |
28 2 A 10%E /P33 o sy
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Sensory record(Andong)

Sensory record(Daegu)

Sickhae
Sweetness Pungency Oder Color Sweetness Pungency Oder Color
I 20 2.1 23 20 2.1 22 2.1 18
11 24 25 26 2.2* 28 2.7 2.7 26
111 3.5%* 3.2 38 35 42 4.1 39 33
v 4.0** 4.1%* 3.6* 40 33 33 3.7 42
\% 36 28 27 38 26 23 26 35
a) * p<005

* %  p<0.01
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Table 10. One analysis of sensory evaluation of variance among traditional Andong Sickhae

Sensory

. Source df ¥ Sum of squares Mean squares F. Ratio Prob
evaluation
Sweetnesss Between groups 4 46.235 11.558 41.165 0.000
Within  groups 95 26.675 .2808
Pungency Between groups 4 41.050 10.262 43916 0.000
Within  groups 95 22.200 233
Oder Between groups 4 38210 9.552 49.488 0.000
Within  groups 95 18.337 .1930
Color Between groups 4 16.568 109.212 0.000
Within  groups 95 151

a) Degree of freedom

Table 11. Mean squares from analysis of variance of
traditional Andong Sickhae #

So

varuizii)n df Sweetness Pungency Oder Color
Group effect 1 001 0.06 0.23 0.063
Types of 4 11.559** 10.262** 9.552** 16.559
Sickhae effect

Group and types 4 1.766**
of Sickhae inte-
raction effects
Residual

1.674** 0.85** 0.469**

90 0.218 0.172 0.2 0.139
a) * * . p<<0.000
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