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Effects of additives on physicochemical properties of gruels during storage
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Abstract This study examined the effects of additives on the physicochemical properties of gruels during storage. The
color, a-value, and b-value of fine-nut, dried pollack, soybean, and chicken gruels increased, while the L-value and
whiteness decreased. In addition, the a-value, b-value, and L-value of oyster mushroom gruel decreased upon increase in
the storage period. Texture analyzer measurements of gruels revealed that the gumminess, cohesiveness, adhesiveness, and
hardness decreased during the storage period of 90 days. The amylose and total sugar contents were also decreased during
this storage period. Majority of the fatty acid composition of the gruels during the storage period at 25°C was due to
unsaturated fatty acid. The total unsaturated fatty acid content decreased, whereas saturated fatty acid content increased

during the storage period of 45 days.
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oAl 98] W9 ATH A ALS] AL s
FAE AR A5 2 1 JXE HA s vk
27 o] TH(Kim, 2006). FHol|l 7 QoA AriEE
g T2 9k 2YE 2 Pt 7PdelA vkE HA
7hs] z2EEiA He e 7FE A -S4 (home meal
replacement, HMR) e 54 | AeEol AwEw gtk
(Lee &, 2005). ol2|gt &4 FE2 Ao\ AVFE 4=
M, TR/, TAF, AEF 52 7Sk A8 7] JEE A
ZEoY 715 B He] AFAe] Hojd gy o]&EX &
st Alg ZaFAE YeRN 2tK(Chang, 1975). 72 715
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FFol F-&ote T2 w3t 9 AF TFe o] 7=
S A B AEsld o e ARVle 2 3R Jls
2] FoH, 7/ AFY AR 5 FEHstl dng 2%
Felo] ogsl, AdEd 5 718 Bt #s At 87
T 9tk olo] B AFME Fo| AREUE AxI A B
ol%, =ee] WAlF, IE5H H5Y A7 ARE HeElel R/
o] B4, 3l5td 4 BEAS duEomEy SR/ F4 54
o vAle 9T AT
N ERIRTE
Wi

= Az A AR 2L A7)e SFolA] AatE R W
A} A]%H(Seongnam, Korea)ollX F&te] ALg-3Aa, 71E

BARE AN TSl AHEE

Fo| M=t
2 Ago)Me] F FH ulgu(Table 1) F42F<! fine-nut
gruel (B5), $F01F? dried pollack gruel (5015), HAFSI
oyster mushroom gruel (=E}2] HA=), soybean gruel (Jo——i—), o
23 chicken gruel (55)0.2 5714 7}7] t& £H =& A
gaion ou Ay o] Az 2d AdA¥S EgE o
F EHIE AAFATE 0] X &, Fol| JS wx] ok

A7) A U 228 SR, B dkow Ao
2k

Fo| QA £4S ArBoR Fth ARPL o) 2 %A
g $40] gone 2§ 7W &) AT T Wb
s AzE Fe dEZE 4

A IE, CCP) AF X, 25°ClA AR
sPEA 159 7oz EeF/sishy B4 WItsE 243

A %= Al(Color and color difference meter, Model No. CR-300.
Minolta Co., Tokyo, Japan)& ©]-&3t #AxH =< 4 T A
glo] Wsls AT & A 717 ] A7 HEE S 6)
o] Hunter?] MAQ ¥ J=& YePE= Lak(Lightness), &<
Al AeE UERE afh(Redness) ¥ =2hdo] Jr & YERY
= b#(Yellowness) o2 UERN o] HslE e v|uslal, Ao
Z}o]E YEM= AEZk(color difference, 222 3131t} ol
X WA (white calibration plate)2] L, a 2 bate 2+ 96.86,
-0.07, 2.02°]1t}.

ness, cohesiveness, adhesiveness, hardnessE =7 3} %1 tHBourne,
1978). x4 AF 25mm9] plungerd}t ¥5 &715 A3
o cross head speed 10 mm/sec®} 50% compression® & 3} T},

oz B2t

Juliano(1971) el 2sl] opdz e afs =3It Al
ZH F& I 1F=E A7 g v SR AR
1g& Hf& S 95%0ehS 1 mLe} 1N NaOH 9mLE 713 &
108 5¢F SE7HE siith ©1& 43 vy 100 mLE F-8-8kaL
T 5mLg #&td 1N o EAF 1 mLe} (02%) iodine 2 mL-S

gol & F 100 mLE g8t 2027 WA § 620 nmolA &
FEE 33] st WHAE FAUT
Fal=

2 Dubois 5(1956)2] phenol-H,SO,Holl wWa} A5 g
ImL (10-100 pg/mL)E test tube®l] F3}3L, 5% phenol £
ImLE 7ke & &381a, XIgk 3t SmLE o) 2] a}ate]
7hsdh 3 HEA ]‘34*1 z Edtetith o] whgelS ARoA
203023 AT F 470 nmell N FEEE SAs] E2E HAY
A(glucose) 227 AFe] g 3t
K| kot

AEEHE oEER 353 AZE oF 8-20mgS Fslo] BF-
methanolZ methylation AlZITh 18]35 TlE2 3R A4k T
EA RS A 288 5 U= Gas chromatography (GC,
HP 6890 series, Hewlett Packard, Anaheim, CA, USA) #2412
Supelcowax-10 capillary column (60 m lengthx0.320 mm inter-
nal diameter, 0.25pum of film, Supelco Analytical, Bellefonte,
PA, USAYS o83l om EF &% 271(160 to 290°C at a rate
of 2°C/min)°llA] AAle] APARS: E-49 3519 tH(Kramer 5, 2002).

SH X2

FAIAM 2l Statistical Package for the Social Sciences 12.0
(SPSS 12.0, SPSS Inc., Chicago, IL, USA) softwareS ©]-&3}
A9, HET7ke] W7t ¥aE Duncan®] AR S F
ato] frod 178 (p<0.05)= HAlSHAT

Mol H3|
AN (Table 2)2] 3% #7 7|7ke] ZAxslol] ule} b=, wA=,

=X 3%, 550 ¥E Lk RO408 ghste 4% vehil
Texture analyzer (TA-XT2, Stable Micro Systems Ltd., Haslm- 3, Boj=l ZUES Hyow, O & A= vl HIlkE
ere, England)S AH&-3}4 2 bite compressionS AAISF gummi- o] HlwA AA Yehdth AF, =, HF, 50159 a, bt
Table 1. Proximate composition of various gruels
Composition (g) Fine-nut gruel Dried pollack gruel Oystergr;luueslhroom Soybean gruel Chicken gruel
Water 1818.2 (91%) 1697 (84.8%) 1710 (85.5%) 1600 (80%) 1600 (80%)
Ingredients for each gruel 68.2 (3.3%) 60.6 (3.0%) 60 (3.0%) 266.7 (13.3%) 171.4 (8.57%)
Rice (non-glutinous: glutinous=1:1) 113.6 (5.7%) 242.4 (12.1%) 185.4 (9.27%) 133.3 (6.7%) 178.6 (11.4%)
etc. beef
Total weight 2000 2000 2000 2000 2000
Salt 4(0.2%) 4(0.2%) 6 (0.3%) 6 (0.3%) 6 (0.3%)
Xanthan gum 2(0.1%) 2(0.1%) 2(0.1%) 2(0.1%) 2(0.1%)
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Table 2. Change of color L, a, b and AE values in various gruels during storage at 25°C

Storage period (day)
Color
Initial 15 30 45 60 75 90
L 70.28° 69.87% 69.62 68.93" 68.65° 67.64° 67.48¢
Fine-nut a -1.48¢ -1.37 -1.26" -117* -1.12® -1.12* -1.09°
gruel b 8.64° 8.59° 8.63" 9.01® 9.26 9.46° 9.40°
AE 72.39 71.84 72.35 78.00 81.73 85.68 84.88
L 62.21° 63.26™ 64.23® 63.22 63.80° 62.85° 62.69°
Dried pollack a -1.83™ -1.52 -1.47 -1.40 -1.38 -1.26 -1.25
gruel b 5.86™ 5.88 5.90 6.12 6.14 6.15 6.15
AE 52.49 50.60 49.64 5222 51.75 52.48 52.62
L 55.80° 5427 54,10 52.33% 51.16% 49.40° 49.06"
Oyster mushroom a -0.42¢ -1.27* -1.14%® -0.90* -0.85® -0.81* -0.77°
gruel b 6.19" 5.95 591 5.78 5.76 5.78 5.66
AE 58.57 59.49 59.04 59.36 60.30 62.15 61.54
L 67.34* 67.02* 66.59® 66.47* 65.87° 65.43° 65.17°
Soybean a -1.63" -1.58 -1.44 -1.37 -1.30 -1.27 -1.25
gruel b 9.11™ 9.18 9.26 9.38 9.42 9.53 9.64
AE 8222 83.39 89.60 86.25 87.26 89.27 91.15
L 63.22° 63.07% 63.23" 63.37" 63.48 62.73 62.70°
Chicken a -1.72"™ -1.63 -1.67 -1.58 -1.52 -1.46 -1.42
gruel b 5.80™ 5.83 5.87 6.03 6.11 6.14 6.17
AE 50.65 50.74 51.01 51.85 5221 53.04 53.21

Mean of triplicates. Values with different letters within a column (a-d) differ significantly (p<0.05).
ns: not significant

Table 3. Change of texture in various gruels during storage at 25°C

Texture (g) Storage period (day)
Initial 15 30 45 60 75 90
G 31.94™ 28.98 29.56 28.72 25.59 25.49 2541
Fine-nut (o2 0.77* 0.79 0.77 0.77 0.74 0.74 0.72
gruel AY -148.09¢ -151.30¢ -138.85% -103.16™* -88.05%® -66.92° -57.22¢
HY 41.13* 36.77% 36.55% 34.59° 34.41° 34.33° 33.10°
G 69.40° 62.86% 59.30° 60.08° 57.74° 56.34° 54.00°
Dried pollack C 0.86" 0.76 0.71% 0.68 0.67¢ 0.63¢ 0.61¢
gruel A -585.12¢ -444 53¢ -377.12% 313.57% -298.44® 282,67 -270.04°
H 89.93° 83.25% 80.57% 74.05° 75.78° 74.76° 71.58°
G 25.10™ 35.26 34.30 32.09 31.21 29.62 28.61
Oyster mushroom C 0.65" 0.62* 0.59 0.52¢ 0.53¢ 0.49¢ 0.47¢
gruel A -184.74° -183.14° -182.50° -162.49* -159.01° -162.35° -151.60°
H 61.90° 56.43° 50.73¢ 48.634 4747 47.43% 44.97¢
G 4327 41.72% 39.80° 37.34 35.21° 35.01° 34.83,
Soybean C 0.68 0.68 0.65% 0.63* 0.61* 0.57% 0.56>
gruel A -167.31¢ -162.01° -145.88 -140.21%* -138.54® -131.79® -126.32¢
H 4537 43.93 41.07 36.28 35.73 3321 32.77
G 55.21° 53.21® 52.63% 49,93 49.54° 49.01° 48.73
Chicken C 0.81° 0.78° 0.75 0.66° 0.66° 0.65¢ 0.62
gruel A -425.07¢ -381.74% -342.33¢ -321.64° -289.45% -280.32¢ -276.54*
H 75.43° 72.36" 68.89° 62.14% 61.75% 60.04% 59.87>

G": Gumminess, C?: Cohesiveness, AY: Adhesiveness, H: Hardness
Mean of triplicates. Values with different letters within a column (a-d) differ significantly (p<0.05).
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Fig. 2. Change of total sugar in various gruels during storage at
25°C

Table 4. Fatty acid composition of various gruels during storage
at 25°C

. - Storage period (%)
Fatty acid composition —
Initial 45 day
Total SFA" 8.87 9.89

Fine-nut gruel Total UFAY 9113 90.09

Total SFA 15.06 16.22

Dried pollack gruel Total UFA  84.93 83.77
Oyster mushroom gruel Total SFA 19.28 21.74
Total UFA  79.54 75.57
Soybean gruel Total SFA 13.97 16.4
Total UFA  86.03 83.6
Chicken grucl Total SFA 4324 46.26

Total UFA 56.76 53.74

Total SFA": Total saturated fatty acid, Total UFA?: Total unsaturated
fatty acid
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