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Changes in Quality of Spray-dried and Freeze-dried
Takju Powder during Storage

Jin-Woong Jeong, Kee-Jai Park*, Myung-Ho Kim, and Dong-Soo Kim
Korea Food Research Institute

Abstract Spray-dried (SD) and freeze-dried (FD) takju powders were stored at 5, 15 and 25°C, and various quality
characteristics such as moisture, amino nitrogen, color value, total viable cell count, total sugar, reducing sugar, organic
acid, and flavor compounds were measured for 50 days at 10-day intervals. After 50 days of storage, the moisture content
was increased from an initial 6.64% to 7.24-7.38% in the SD powder, and from an initial 4.86 to 5.43-5.61% in the FD
powder. pH, total acid content and total viable cell counts were slightly increased. Organic acid content was decreased in
the SD powder from an initial 3,949.9 mg% to 805.9-922.3 mg%, and in the FD powder from an initial 5,171.5 mg% to
3,646.0-4,110.2 mg%. Amino nitrogen content was increased in the SD powder from an initial 1.2% to 1.9-2.2%, and in
the FD powder from an initial 1.9% to 2.2-2.5%. Total sugar and reducing sugar contents were increased in the SD
powder from an initial 17.2% and 4.0% to 25.9-27.3% and 5.8-6.9%, and in the FD powder from an initial 19.1% and
5.2% to 29.2-30.2% and 8.3-8.8%, respectively. With increasing storage time, L and b values in the SD powder increased
slowly, while L value in the FD powder tended to decrease and b value tended to increase. About 20 major volatile flavor
components were identified in the SD and FD powders by GC-MS and all such component levels were decreased with

increasing storage time.
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Stk FR Axg ARE IFAFTA7YY 2P 29
Saccharomyces cerevisiae KFRI 001242 A3t 8o A
T S B Bl AR F AR DEsi 2y ZoledlA
121°C, 2027 SAF thE 30°C2 Wzhslo] ARg-EH9L.
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AAE NEe] FREFE PIEAzos 2sgon,
o] Wi e AR 5g2 oIEEAE AAT E 250 mL
2 34, #3383} o] £ #8) FormalBo8 1514
o} pH= AOAC(17)°] Wt A8 10gll 2R84 50 mLE 7}alx
pH meter(Model 2000A, Suntex Instruments Co., Ltd, Taipei,
Taiwan)E ©]-8-35}) pHE =33 ThE, 1% phenolphthaleing =]
Aok 2 st 01N NaOH €402 wHMpH 83)0] 2 w7}
A AL A 2EF) 00098 Fld AR Fo FNe
lactic acid® FAFSITH(18). FAFS DNSHOE, FFe Al
10291 2.5% HCI 200 mLZ ¥ 100°CoA 2417+ EoF 7pger
3l & T 10% NaOHZ pH 68-72% Z3lslw, 314 g
F ImLE Hs FEet] glucose FFoZ BASUT. A2
F¥EE UVVIS spectrophotometer(Model V-550, Jasco, Tokyo,
Japan)2 550 nmol A 3N, AFFHNL By 3Ly Qo
o2 T35,
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M gl ZHE .

A& 42 (Model UtraScan XE, Hunter Lab., Reston, VA,
USA)Z Hunter scale®] Lzh(Lightness), agt(redness) & bak(yel-
lowness)2 2 SS9 0m, 7} M 77ke] X ol AR} (color
difference, AE)E E43It}. 2% AR 132 51T 40mL

o FHTFE 718 2 10% trichloroacetic acid £ 10mLS 37}
ateq A2 2A17F F<F W3 & oJ5}sled UV/VIS spectropho-
tometer (Model V-550, Jasco, Tokyo, Japan)® 420 nmollA] &%
E=E A3

ojdsEe

NEol| 10:HFe] BFe 0.85%(wiv) NaClE 718t & ~Eu}A
(Model Stomacher 400 Circulator, Seward, England)2 23}
(260 tpm, 2 min)& Th, ©A 35to] 32 A]Z 9 Plate Count
Agar(Difco Lab., Detroit, MI, USA)E pour plating 8t 35+
1°C incubatorol X1 48A17F HF MlYet & Uehd colony® A4
afo] sl

R4

Lee 5(19% WHE F&3t NS 20g2 FHsto] 4C
10,000 pmell A 1587 AR 45 2mLE FH st
0.008M H,SO, €% 10mLol ¥ E§e th& Seppak C,
cartridge(Waters Corp., Milford, MA, USA)E EHAH vz
Ay, AR Fo A B2ALS AASKZ 045 um membrane filter
2 A3 ch o3 20 uLE Table 13 742 2794 HPLC
of FHsle] FABAL, f714be) HAEAogRE HFa).

Table 1. Operation conditions of HPLC for determination of
organic acids

Column Aminex HPX-87H, 300 mm X 7.8 mm
Oven temp. 35°C

Detector Jasco UV-975, 210 nm

Flow rate 0.6 mL/min

Injection volume 20 puL

Mobile phase Sulfuric acid, 0.008 M

Table 2. Operation conditions of GC and GC-MS for analyses of
volatile compounds

GC GC-MS
Hewlett-Packard Shimadzu

Instrument 5590 GCMS-WP5000
Column J&W GC column

- Length (m) 30

* LD (mm) 0.252

* Film thickness (um) 0.25
Temperature (°C)

+ Injector 210 210

* Detector 210 210
Oven program

+ Initial temp. (°C) 40 40

* Initial time (min) 5.0 5.0

« Rate (°C/min) 8.0 8.0

* Final temp. (°C) 200 200

* Final time (min) 5.0 15.0
Gas flow rate

- Carrier gas N, 50 kPa H,

* Hydrogen 50 kPa 50 kPa

+ Air 50 kPa 50 kPa

* Split ratio 1:67 1:100
Library Wiley138 library
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Table 3. Some general properties of brewed takju and dried
powder

. Takju powder

General properties’  Brewed takju
Spray-dried Freeze-dried

Moisture (%) 84.50 6.64 4.86
pH 3.44 4.88 3.52
Total acidity (%) 1.3 5.7 5.8
Total sugar (%) 11.6 172 19.1
Reducing sugar (%) 1.2 4.0 52
Amino nitrogen (%) 66.6 12 1.9
Viable cells (CFU/g) LIX10°  12X10°  2.1X10°

YAll results are presented as mean of triplicate.
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Fig. 1. Change of moisture content of fakju powder during
storage at different temperatures.
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Fig. 2. Change of pH of fakju powder during storage at different
temperatures.
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Fig. 3. Change of total acid content of fakju powder during
storage at different temperatures.
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Table 4. Changes in organic acid contents of takju powder during storage

A ZIEBIA] A 38 A A 4 3 (2006)

(Unit: mg%)

Tl Storage Storage Organic acid content"
thkju -
tlme tem . . . . . . . .
owder . e Tartaric Malic Succinic Lactic Acetic Propionic
P (days) ~ (C)  Clwicadd 75 acid acid acid acid acid Total
0 - 360.4 361.1 3014 263.5 2,316.3 160.4 186.8 3,949.9
5 180.5 212.8 267.7 241.7 1,076.6 126.0 1702 2,275.5
10 15 249.6 2949 289.6 188.6 1,469.1 116.3 160.7 2,768.8
25 2239 272.2 269.2 173.5 1,345.3 156.3 207.6 2,648.0
5 183.5 198.1 2249 178.0 867.1 1252 156.2 1,933.0
20 15 193.6 175.6 258.2 161.8 1,200.1 119.3 1783 2,286.9
25 1352 123.8 260.9 1014 1,023.9 129.0 1494 1,923.6
Spray-dried 5 106.0 186.8 2349 324 8009 1163 1056  1,582.9
30 15 154.4 187.1 245.8 33.6 764.6 121.1 923 1,598.9
25 1253 108.8 238.9 327 892.0 87.3 99.3 1,584.3
5 454 504 219.6 29.7 663.2 12.6 82.1 1,103.0
40 15 23.6 55.8 247.6 27.8 743.7 12.8 80.4 1,191.7
25 19.4 56.0 247.6 30.8 658.8 11.2 854 1,089.8
5 27.8 474 222.4 49.1 500.9 104 36.2 894.2
50 15 6.9 56.2 189.5 65.0 464.6 10.8 12.9 805.9
25 9.6 50.0 188.4 56.0 5929 9.5 15.9 922.3
0 - 3454 387.5 5614 2753 2,752.7 224.8 624.4 5,171.5
5 3374 376.4 542.5 2433 2,548.7 208.3 616.3 4,872.9
10 15 3579 374.8 532.0 289.3 2,648.5 217.0 604.5 5,024.0
25 352.8 403.0 559.3 2423 2,408.0 190.7 598.3 4,754.4
5 3474 352.5 512.2 2244 2,533.0 178.4 555.7 4,703.6
20 15 316.1 346.1 537.5 204.8 2,376.1 184.0 545.5 4,510.1
25 3243 376.1 553.0 267.7 2,457.8 146.5 582.3 4,707.7
Freeze-dried 5 309.3 3423 5233 2439 2,434.1 135.7 523.1 4,511.7
30 15 3125 360.5 456.4 202.1 2,284.9 174.9 5193 4,310.6
25 299.7 357.0 552.2 256.0 2,365.8 124.7 527.7 4,483.1
5 286.5 275.2 523.3 214.0 2,412.7 103.3 5133 4,328.3
40 15 287.6 2843 419.1 2289 2,176.0 158.0 5182 4,072.1
25 3024 3203 519.1 218.6 2,287.8 107.7 520.1 4,276.0
5 319.6 2449 510.1 189.7 2,253.7 96.2 496.0 4,110.2
50 15 245.5 283.2 386.2 2259 2,076 4 1233 4233 3,763.8
25 3132 287.3.0 486.8 222.5 2,0532 87.3 4839 3,646.0
DAl results are presented as mean of triplicate.
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Fig. 4. Change of total sugar content of fakju powder during
storage at different temperatures.
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Fig. 5. Change of reducing sugar content of takju powder during
storage at different temperatures.
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Fig. 6. Change of amino nitrogen content of takju powder during
storage at different temperatures.
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Table 5. Changes in color value of fakju powder during storage

Takju Color Storage temp. Storage time (days)
powder value” 0 0 10 20 30 40 50
5 84.81 8745 87.27 87.41 87.29 87.33
L 15 84.81 88.28 87.48 87.60 87.42 87.39
25 84.81 86.95 86.65 87.27 87.34 87.42
5 1.09 -0.07 0.04 0.13 0.02 -0.08
a 15 1.09 -0.11 0.04 0.20 0.12 -0.04
25 1.09 -0.06 0.05 0.14 0.10 -0.08
Spray-dried
5 11.78 13.88 14.25 14.72 14.56 14.19
b 15 11,78 13.80 14.31 14.76 14.56 14.48
25 11.78 13.84 14.60 15.41 15.02 14.92
5 - 3.57 3.64 4,04 3.88 3.68
E 15 - 4.19 3.83 4.18 3.93 3.90
25 - 3.19 3.52 4.49 423 425
5 88.75 88.90 88.96 88.38 88.58 87.97
L 15 88.75 88.28 87.95 87.35 88.33 87.34
25 88.75 88.36 87.26 88.30 88.60 8743
5 -0.23 -0.25 -0.56 -0.51 -0.33 -0.31
a 15 -0.23 -0.22 -0.41 -0.36 -0.35 -0.22
25 -0.23 -0.31 -0.33 -0.53 -0.42 -0.25
Freeze-dried
5 12.39 12.17 12.07 12.61 12.46 12.90
b 15 12.39 12.48 12.81 13.40 12.70 13.05
25 12.39 12.76 13.51 12.74 12.22 13.57
5 - 027 0.51 0.51 021 0.94
E 15 - 048 0.92 1.73 0.54 1.56
' 25 - 0.54 1.87 0.64 0.30 1.77
DAL results are presented as mean of triplicate.
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Fig. 7. Change of browning index of fakju powder during storage
at different temperatures,
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Fig. 8. Change of viable cell count of fakju powder during
storage at different temperatures.
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Table 6. Volatile flavor compounds identified in spray-dried takju powder during storage at 25°C by GC and GC-MS (Unit : peak area %)

Storage time (days)
Compound
0 10 50
3-methyl butanal 9.78 12.94 11.80
3-ethoxy-1-propene 0.68 0.33 1.02
3-methyl-1-butanol 1.56 3.93 2.11
2-butanol - - 0.81
2,3-butanediol - - 0.34
2-hydroxy-propanoic acid, ethyl ester 0.49 227 2.12
formic acid, ethyl ester - - 0.50
1-butanol - - 0.55
octane - - 4.18
phenol - - 1.26
1,3,5-cycloheptatriene - - 3.14
2,7-dimethyl-undecane - 0.33 249
undecane 3.58 441 6.67
benzeneethanol 4.39 10.36 14.65
1-propanol-1-D1 - 0.65 1.23
acetic acid, hydrazide - 2.09 2.55
o-hydroxy-benzeneacetic acid, ethyl ester 2.18 8.62 7.98
3,6-dihydro-3-methyl-2H-pyran-2-one 14.88 6.73 6.89
nonaldehyde 38.80 8.68 6.14
2,6-bis(1,1-dimethyl)-4-methyl-phenol 23.66 38.65 23.57
Total peak area 1,982,995 1,342,939 668,452
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