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Abstract

In this study, the product characteristics and physicochemical properties were investigated through collection of
commercial porridge. The addition rate of grain raw materials was about 6.5~11.75%, glutinous rice was added at a rate
of about 23~60% to improve the viscosity and various other food additives were used. The moisture content characteristics
varied among the products. The rotational viscosity of CP (Commercial Porridge)4 was the highest at 39,054 cP, while
the flow viscosity of CP3 was least at 4.80 cm/30 seconds. The starch content differed among the products in the range
of total starch 6.96~8.08%, amylose 1.41~2.61%, total sugar 6.55~12.81% and reducing sugar 0.50~0.99%. Particularly, total
sugar showed a very high correlation (—0.920) while rotational viscosity and color value (b) showed significant correlation
with most of the properties i.e. moisture, solids content etc. There was a rapid increase in the reactivity of starch degrading
enzyme at the early stage of the reaction which gradually decreased with time. The physicochemical characteristics of
commercial porridge presented in this study could be expected to increase the industrial use value of the related research
because it considers the quality of the currently commercialized porridge for the future selection of suitable porridge raw
materials.
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Table 1. Product information in commercial porridge
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Packing

Grain ratio (%) Grain amount

P t  Manuf: F 1 F iti
roduc anufacturer ood type material Storage (normal/glutinous) (efproduct) ood additive
7.5 Glutinous rice flour degenerated
CP1 B Preparded food PP Cold D) 20.25 dextrin modified starch
Preparded food 2 11.75
CpP2 D PP RT? 33.49 NI
(retort food) (40/60)
Preparded food 11
P PP RT 1. NI
CP3 o (retort food) (77/23) 31.35
1
CP4 Ou Preparded food PP Cold © 5/(; 5) 27.00 Modified starch xanthan gum
CP5 P Preparded food PP Cold 65 1625 Glutinous rice flour modified
(ND starch maltodextrin
9.4 . .
CP6 S Preparded food PP Cold (404/59.6) 24.44 Glutinous rice flour

Y NI: No information.
2 RT: Room temperature.
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Table 2. Quality characteristics related to moisture of commercial porridge

Product pH Moisture (%) Contents ratio” (grain : broth) Solid content of broth (%)
CP1 6.300.05% 84.71+0.02° 16 : 1 13.67+0.05"
CP2 6.43+0.02° 88.58+0.03° 241 9.37+0.09°
CP3 6.3740.01° 86.68+0.06" 28 :1 12.7240.14°
CP4 6.30£0.01° 87.37+0.06° 45 : 1 12.44+0.01c
CP5 6.27+0.01° 85.90+0.27° 99 : 1 12.5740.15>
CP6 6.3740.04° 87.00+0.02° 13:1 12.49+0.06°

Y The contents of commercial porridge (60°C) were separated for 30 minutes using a standard sieve (No. 12).
? Means with different letters within the same column are significantly different from each other at p<0.05 by Duncan’s multiple range

test.
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Fig. 1. Photograph of commercial porridge. The above photo is the appearance after filtering the rice with a standard sieve,

and the below photo is the appearance of whole product.
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= FY F7= Y F7E 7IEste ARo7|& st I=
Zoll dirldt & 7ol 45l =, 108= mle2= LA
o, 53] Ao G4, & H7FE, 7FEAIRE FARS ey
5o 43S vhS 4= 9lth(June S 1998b; Lee & Jurn 2000).

Table 3. Quality characteristics related to viscosity of
commercial porridge

Rotaional viscosity" Flow viscosity”

Product (P, 20 pm, 60C)  (co/30 sec, 60°C)
CP1 17,757+1,635% 8.86:0.25
CP2 15,067+1,195° 8.84+0.51°
CP3 37,936+1,735° 4.80+0.41¢
CP4 39,05442,403* 5.98+0.36°
CP5 36,32147,660° 5.80+0.34°
CP6 7,660+£573" 10.98+0.58"

! Measured value using Brookfield viscometer, resistance value for
rotating spindle.

2 Measured value using the Bostwick consistometer, the distance
traveled for a certain period of time on the inclined plate.

3 Means with different letters within the same column are signi-
ficantly different from each other at p<0.05 by Duncan’s mul-
tiple range test.

JHHEE Ashs 2S00l Yetdls Foll iz A%
OS2 CP69] 7,660 cPZ 713 2kl CP4= CP62) 5Hlj7F @
30054 PR 71 7 Vekth 9, Zo] U ARFESH
S oled AZE UEd SEHEE 3511*7&5)11*1
7 EkE CP6o] 1098 emZ 714 W AZE o533,

IAHETT HE CP3, CP4, CP5+= &2 IS 2 o]l 5 A7}
4.80, 5.98, 5.80 cmPth & 104 AL} TEHE 9]
e AU B2 F9) 704 HAYES FNUE
HR o] fojHdog A= A X5t rHLlee SM
2013; Hong & Chio 2014; Park 5 2015; Kim & Chun 2017).

Table 4. Quality characteristics related to starch of
commercial porridge

Product Total starch  Amylose  Total sugar  Reducing

(%) (%) (%) sugar (%)
CPl  8.08+0.13"Y 2.61+0.09° 12.81+0.54*  0.99+0.02
CP2  6.96+030° 141+0.05° 11.26£0.65" 0.54+0.01¢
CP3  7.68£0.29™ 2.17+0.11°  8.09+0.25°  0.50+0.01°
CP4  7.09+0.27° 1.58+0.03°  6.55+0.87°  0.55+0.02¢
CP5  729+0.22™ 1.66+0.03°  7.38+0.64 0.86£0.03°
CP6  720+0.22°  1.56£0.08° 12.02+0.95® 0.67+0.02°

Y Means with different letters within the same column are signi-
ficantly different from each other at p<0.05 by Duncan’s multiple
range test.



Vol. 32, No. 3(2019)

L2 yeon, B RoA AFE F9FQ ZolE 2
AtHp<0.05). o] FAIEQ] Fo| EZL2 &9l W0%E o|F+=
Aol 27 FFE WE 4 Yk A ARE opmz A0 of
Yzagow o|Rolfey, o ¥ 71K 249 T4 &
3L =31 2 283 SA4o] FFS ErHSong 5 2008). Al
9] 2AE FrkS CPI1(8.08%), CP3(7.68%), CP5(7.29%),
CP6(7.20%), CP4(7.09%), CP2(6.96%)] &A= UEPg=d),
ol @A T ujL GAFSHA| CP1(2.61%), CP3(2.17%), CP5
(1.66%), CP4(1.58%), CP6(1.56%), CP2(1.41%)& Lyebdt}. o]
2ok A Aol Table 19] WE DR BT FA 2
T BHo BoA i AR ofd 2 A7 W o ES
o)t 23 nFRo2 ARHY. T, ATlEa] o
o 248 F9 P UURE HE 29 YR oy v
35 dFF 59 AAE 9Ju|st= Z(Korean Society of
Food Science and Technology 2019)2.2 CPl19o| 12.81%% 7}
=4 vt o]2i3t Aot CPlo] ikl Al W
Qk31(Table 2), BHE2] 118 E(Table 2)T} ZZE 35H(Table 4)
o] %5rdl AT BHE Ao AT EY FEo e |
W s 91%)9) SulobiE] B AEs0) 28 B 91X
9 gmjotNE7] EA= Y= ES 2= HeF(Korean
Society of Food Science and Technology 2019)2 CP19j 4]
099%2 717 BA et 4% 3 2UPe 7o) 5 4
F9] gto] F23% 7|9 & dh= WHH, Aty Fof tf gt oHg
Aol vhmn ot R 5 AFREA EAVL B 4 glo
Y AEF7Rsolu AlxA| o]of tigt 7|arldeoluy FE e
7 Bag ol Zo| v BATS Wkt TEYR
o B} W7 2 Bl whet ohE 4 glotk Cho 5
(1996)3} Zhang S002)01 4 B FFe 2 Aztel G4}
ahA et

5. Al | Mz

Al o N I FE EAL MAHAE o] &3 CIES] L,
a, b3t 2 yelflon, I ZAi= Table 59F Eo) L3S
63.72~69.78, aZt-S -0.40~2.31, bk 8.30~17.28 ¥ S]] A
AT & AFE {94 2polE YEFATHp<0.05). 0~1007}14]
o] W2 UehH LZH CP1(69.78), CP3(68.14), CP4(67.88),
CP6(67.35), CP2(66.79), CP5(63.72)2] <A 2 8igtom, W
ojvf & T FAE ol 7HF & ALE AlRdT W
A& et raollA 25 el -ag 539 agl2
CP57} 2312 7P A YetgtoH, & 7HgA] o] &8 oo
g R R F 53] 4317] ZA| 9] Mot 2|4 FEH
S59 FFL WS Ao ugdr 53 EAE 1479
Aol AetAY £ - RAYRZHE 2= M, HriFEgt
oflz}, pH, F9] 7} & & 5ol st F9] Mo o

A H77) Fol olsjaty 54 231

Table S. The chromaticity of commercial porridge

Product L-value a-value b-value
CP1 69.78+0.83) 0.32+0.28° 17.28+0.61*
CP2 66.79:+0.71¢ -0.40+0.20° 8.30+0.57°
CP3 68.14+0.59° -0.07+0.18° 10.29+0.62¢
CP4 67.88+0.70% 0.140.20¢ 11.98+0.53¢
CP5 63.72+0.37° 231+0.15° 14.29+0.45°
CP6 67.35+0.41% 1.03+0.18° 14.34+0.38"

) Means with different letters within the same column are signi-
ficantly different from each other at p<0.05 by Duncan’s multiple
range test.
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Fig. 2. Glucose production content by starch degradation enzymes in commercial porridge. Means with different letters
within the same column are significantly different from each other at p<0.05 by Duncan’s multiple range test.

(Holm 5 1987).
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Table 6. Correlation coefficients among quality characteristics related to moisture, viscosity, starch, and chromaticity of

commercial porridge

SCB" TSt Amylose TSu® RS? GPCY RV? FV? b-value
Moisture ~ -0.859™  -0.769"  -0.419 -0.153 -0.836™ 0.706"  —0.060 0.056 -0.837"
SCB 1.000 0.626" 0.434 -0.086 0.530° 0.525 0.216 -0.180 0.752"
TSt 1.000 0.450 0.283 0.496 0.765"  -0.020 -0.059 0.488"
Amylose 1.000 -0.042 0.149 0.068 0.170 -0.184 0.217
TSu 1.000 0.377 0.517 -0.920" 0.862" 0.352
RS 1.000 0.579 -0.233 0.263 0.868"
GPC 1.000 -0.286 0.186 0.593"
RV 1.000 -0.957"  -0.200
FV 1.000 0.326

Total sugar:

TSt.
TSu.

Reducing sugar: RS.

Solid content of broth: SCB.
Total starch:

% Glucose production content: GPC.

Rotaional viscosity: RV.
Flow viscosity: FV.
Significant at “p<0.05, “p<0.01.
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