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Summary

Shuindari, a traditional fermentation drink in Cheju
island, was prepared using Nuruk and the porridge with
rice flour. The porridge with nice flour was fermenfed
at a temperature of 25°C, 35C, 45°C for 24 hours using
1026 Nuruk.

In all temperature, total acidity and °Brix were
increased gradually and pH were decreased gradually
and viscosity were considerably decreased until 2 hours
and slightly deceased thereafter. Alcohol and total solid
contents were also increased during fermentation and
especially, at 45TC. The organic acids were mainly
found phytic acid and succinic acid. At 45°C for 24
hours were found lactic acid, citric acid oxalic acid,
phytic acid and succinic acid. Fermentation liquids
contained maltose and glucose as free sugar, amount of

them increased during fermentation.



Total bacteria cell number were increased as the
increase of temperature during fermentation and
especially, were considerably increased after 16 hours of
fermentation at 45C. lactic acid bacteria cell number
were increased slightly at the initial stage of
fermentation but increased remarkably at 45°C, after 16

hours.
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o. Az 3 3
1. M =&

A71FE 963 XA gutu] AIFBEE TS EY Eo E™
Z Biysle Alg&sden, 5L €8 9E 4 Algde &
WEAEA FFo|, &%, AN, Bacillus, Micrococcus 59 vl

ME 7 amylase, protease 5 TAYCZ JFFole Fdaasr A

oz

, BERE ¢F ANE, BAFE 27 pH Aol A% faAT
MR EE F7] AWFo Feia Tl 1995). B AgANE
dae A% 2o AR FEL T 2 ¥ ITRB(-2
0C)staA ALEBRT AEHA FFVSE AL Fig 19 2
.

2. HEYY

1) &5 Ax

7% kgl 3kg) 2L 7HE F FEZoM WRLESL 80T
o el=® Zue] B2t BolM YA}EMN Fe) WRLEs}
Ztz} 25C, 35T, 45Cel o2’ AFd ¥F 10%(w/w)g #H7hst
o 25T, 35T, 45T =AY F27] el 2423 FEAR .
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2) pH

pHE= pH meter(model 220, Corning, USA)Z A4 2A]7tu}

o &gk
3) A%

FTAEE A8 1 mE 9 m EHEFY E2HY X Al%
phenolphthalein(in 99.9% ethyl alcohol) &< 3% &2 713 %
0.IN NaOHE A&l thg2lo 9l sutalo g gatsle] 7
skt

Total acidity(wt/vol, 26) = (ml NaOH)(N NaOH){(0.0059)(100)

4) 7t 84 ¥ E(°Brix )
718 I¥E LS Abbed 23 2 EA(Nippon Optical Works
Co, Ltd. No. 501)& A}-838} 80mesh 3} ¥ = FEZALE A A

S ofol g Areo|A 24)zbubth AR

5 Hdx



Mo A4dd 250ml vo]7ie] wF AL 200m¥ Fwv|ste] 5C

=]

WA F#3) B ¥, Viscometer( Brookfield, DV 1I)%}

5¥ rotorg AF&3lY] 625 rmpmolA 1% 7R o = 1083 A&
£ data® FHsFok A

SA3t 4R ANA 8E7R] F£x9 HHFX
2082 AASA FAAIFIHA 24 3ute} 243y

8o 2EFE %

o

AEYo 9
A4 at s ot
FRYEETR(%) = 100 - FEFI(%)
7 G !

dE A 100mlE 3t rotary evaporatorolA] WE ML Z=F A
Atk FH Aol 70ml7t HA FHFE FAe 2L 715l 100ml
2 9%E :? Z EEo] vFAE AFEst] v FWH(Z, 1991)0] 9] &}
o 4ESEFE EAHsY



8) HPLCOl & /714 2%
(1) A9 A

80 mesh AF¥X 2 3§ wFNG 3000rpmolA 102 U o
A1 B8] (H50A-8, Hanil Industrial Co)& F &4 E

Sep-Pak(C18)x g8l 1A} Millipore filter(0.45um)E o g ¥
HPLC 5318 AN82 AH8sth ‘

(2) HPLC®] &8&=x2

§714F B4& HPLC(Waters Association, Inc.)& A3t o
B Ao A}8F detectore UV Waters 441(Waters Association,
Inc.)& A1€3 214nmolAd 2AHsAc #7143 248 A
HPLC £9x=d& Table 17 &t}

v
2

(3) EEFY Txe AFAL

714 Aae 4 BFEAZ A L-malic, citric, formic, lactic,
succinic, tartaric, oxalic, phytic acid& A3l on] Al5F9 H
7128 SAsl7] 9% FEEF Frot FFAIZHE Table 29 o}

BT

2
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Table 1. HPLC conditions for analysis of organic acids

Column Supelcogel C-610H(30cm X 7.8mm)
Mobile phase 2% KH:PO4(pH 2.4 with HiPQy)
Chart speed 0.5cm/min

Detector Waters 441 UV Detector

Injection volume 15 ¢1

Flow rate 0.5 ml/min

Column temperature 30¢C

Table 2. Concentration and retention time of standard organic

acids from HPLC analysis

Retention time

Organic acid Concentration (%) )

. (min)
Phytic acid ' 0.05 850
Oxalic acid 0.10 9.12
Citric acid 1.00 11.84
Tartaric acid 0.50 12.47
Malic acid 0.50 13.97
Succinic acid 0.15 17.42
Formic acid 1.00 19.18
Lactic acid 0.50 21.74
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9) HPLCell 9% feld A&

(HAES A
80 mesh X2 73 BFAg 3000rpmollA] 108 <
A ¥2](H50A-8, Hanil Industdal Co)% ¥ AAZ=dAg
Sep-Pak(C18)#1&}3lx2 YA Millpore filter(0.45m)& o33 F
HPLC F3]8& Al8& A}&3¥t.
(2)HPLC9] &39=x4
sl o

fad 48 HPLC(Varian star 9040)& o] &3t A
] RI Detector(Varian star 9050)& A}£3l ZHsg o
HPLC £ 3x7d€ Table 39 eI AT

z}

j S

REEFS X9 TFRA

g AZE 3 FFEZEA maltose, sucrose, glucose,

fructose(Sigma Chemical Co. , GR)E A}&3ldon Alg9 H¢

FE& A AT AEFY v IFAIZFE Table 401 Y&

WA,
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Table 3. HPLC conditions for analysis of free sugars

Column CHO-620 Carbohydrate column
Mobile phase 85% CH3CN(V/V)

Chart speed 0.3cm/min

Detector RI(Varian star 9050)

Injection volume 201

Flow rate 0.5ml/min

Column temperature 90T

Table 4. Concentration and retention time of standard sugars

from HPLC analysis

Concentratiom Retention time
Standard sugars .
(%) (min)
Sucrose 1.03 5.969
Maltose 0.33 6.102
Glucose 0.33 7.537
Fructose 1.01 9.308
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10) 2@+ 2 FATFF 53

2759 FATFY EAL HAEFTAA995)] UsglEe el
Zz3lga =74 Z2AHL vjAIE%E Plate Count Agar(DIFCO,
USA)E A183tgen #Aitdd £AHE wixZ2¢ Plate Count
Agar with Brom Cresol Purple( EIKEN CHEMICAL CO., LTD,
JAPAN)E Alga9ch 47 5e a5 dudde 33 =
99 e 35 0% 2ge @ FEAE AdAch.
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Fig. 2. Changes in the pH of the porridge with rice

flour during fermentation by Nuruk
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Fig. 3. Changes in the total acidity of the porridge

with rice flour during fermentation by Nuruk
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Fig. 4. Changes in the souble solids of the porridge

with rice flour during fermentation by Nuruk
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Fig. 5. Changes in the viscosity of the porridge with

rice flour during fermentation by Nuruk
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Fig. 6. Changes in the alcohol concentration of the
porridge with rice flour during fermentation by
Nuruk
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Fig. 7. Changes in the total solid contents of the
porridge with rice flour during fermentation by

Nuruk
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f 714k phytic acid®} succinic acid¥ 2.
WFELE 45TCoA 2421 2 F F H57]4FL phytic acid, succinic
acid ©] &9l % lactic acid, citric acid, oxalic acid® A% A=A
o}, A9 o] S(1987)°] &F F ol lactic, oxalic, maloic,
fumaric, succinic, maleic, malic, citiric acid $°¢| EAdtn B

patged B 48 2EALE #A 7] W ol dF /71

Phytic acidE® = # %ol phosphate®} inositol®] FEl2 A 3=

o] 93 (Lasztity 5, 1990), 2 &Y 2o}dls F 9ol phytase®4d

bb

o] 28] phytic acide #adte oz &2 AHToma &,
1979; Beal %, 1979; Sandberg %, 1991). ¥ A @A X phytic

Fe ARe deuAw 35TAME 238 e
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A7} EA%e Aoz AZEOAY. Succinic acid¥FS T HEA

o] AMSAA Zrlstd LELE 45CTHAM 24N Fole

|

06% =2 Z7lstdth ol 3 S(1992)% ¥5& H7Mg g5 ¢35
o)A &F7F HHEEHPA succinic acid@d LS F71%ttn H s
=3

g, 2EVF JAPHAEAA AAEE FEd HAE T OARE
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g JeElWRe=d 33 Aol a-amylase ¢ g]ucoamylase%— 2}

flo

£ A17]18  maltose &} glucose?l & BAAHT A|te] B &5
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14 A”e B Bestd 029 dextring AAsH F
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2o vAEo] i E AHELE o FALE EHIEY F

g
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Bacillus ¢ Aspergillus 52 #%°]7l o]€& ALstx Ut
Glucoamylase¥® amylose, mylopectin, glycogenS &l ¥ x}olA]
dazxoz vy TdoBE a-149 a-16 AN 83l
B-D-glucoseE AA8lE F4L2MH A F7HA] FTFololA gt &3}
Ao A A AEE Eu|dop(al, 1995). urEtA, ¢ E
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Fig. 8. Changes in the organic acid concentration In the
porridge with rice flour during fermentation by Nuruk
( A:at 265C Bat 35T C:at 45T )
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porridge with rice flour during fermentation by Nuruk
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Fig. 10. Changes in the total bacterial cell number in the

porridge with rice flour during fermentation by Nuruk
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Fig. 11. Changes in the lactic acid bacteria cell number in the
porridge with rice flour during fermentation by Nuruk
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1. pHE 24Xt 3 2E 2%9A pH 4 ¥ 2o =&3gdey #H
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tt. 28] 7184 nEEN AEE Aol AR 5 Frtste
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Z":
2. 42 YT FRYE FFE Aol AFHFe wet Frhse
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3. HPLCO 93t #7114 oA = FZ phytic acid®} succinic
acid7t AAAHUI 45CQA A $olE phytic acid, succinic acid,
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f2lgd Ao A E maltosest glucose?t AAHo] Ajte] gt
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