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Effect of Particle Size on the Physicochemical and Nutritional Properties of
Egg Yolk Porridge

Hye Ran Kim and Mee Ree Kim'

Dept. of Food & Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

The study was conducted to investigate the effect of particle size on the physicochemical properties of egg yolk-rice
porridge. The pH of egg yolk-rice porridge was decreased when compared to that of the control, while the lightness and
yellowness was increased as the rice particle size increased. The viscosity of whole particle egg yolk porridge was highest
among the three porridges at 40TC. The protein content of the egg yolk-rice porridge was increased three-fold, when
compared to that of the rice porridges. The total amino acid content of egg yolk-rice porridge was 1,500.6 mg/100 g, while
that of rice was 1,147.5 mg/100 g. The Lys and Thr content of the amino acid content of egg yolk-rice porridge were
also increased. Semsory evaluation results revealed that the half particle size rice egg yolk-rice porridge had the highest
scores in color, taste and over-all preference. Based on these results, the half particle size egg yolk-porridge had good
quality with respect to both the physicochemical and nutritional properties.
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ke 2 60 goll EFE DA FL 402 gojw, o}
baeab gk wE RDAC 16% Sl vxA] £3ich B2
okzke] RARE AU dWtsr glovt 11 o] wwlsitt
= Fo vlA ke 23~223 g0 2 Fof| HrkEE A
29 ug} 108)e] FqF Aol BHYed, 52 i 3
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1. Al-éj XHE

£ 0gel AHge WS, A NREdRERT
oM Fdste] Aol Bastur ALgsi o, B bl
EdA Fhsisitt

2. Fo| H=x

B AdolMe 19 1719 5 g9 A sl Gt
o] HrFE V1o st 4 QA VB, v, BULE)
E gEisld dEES Az on(3HER 1998), AFel
7T dEre] gtk A E-2 Table 13 2t 22 20ToNA
A7 342 i FEE AAG BAEE A ad2g
AHEEIGlom, s AR 2 3R 4S5 BV
Jin Co., Korea)2 ¥-43t] 2z} 2.5, 0.7 mm Aol H2) AL
stk 27l o Arle] Bd & 246 g(EE7] A & FA
200 g)oll ¥ 1,476 mLE Y1 #E U7X A £ 387 7}
E3 ¥ Ago] HE 7R FEZ HoFHA Folm, upz
‘4?1 w2s e ¥ B Aol FAoh 44

| 2 A3la ¥7) s AR AMEIATH

NZTL"

3. ofststy E4 got

1) pH

AOCAC method(1990)E 483t 1385 15 g& 100 mL<]
ZHe 7 ¥ 3 Bag Mixer(Model 400, Interscience, France)
2 #d8Kspeed 7, 2 min)3t1 3087 MA(RT)Z & A=
o] pHE pH meter(420 Benchtop, Orion Research Inc., USA)
£ AMg3ld 2t

Table 1. Nutritional composition of egg yolk"

Weight Energy Protein Fat Carbohydrate
(® (kcal) ® @ 64]
323 116.8 5.00 9.84 0.68

" Nutritional composition was evaluated by CAN pro. 3.0.

Hobrloh RATHRAT

2) Mz

W 10 g& 7148 24171 Jin Co., Korea)E: ©]-8-31
A7) H S ETA(50x12 mm)el]l Bl AxFA|(Digital co-
lor measuring/ difference calculation meter, Model ND-1001
DP, Nippon Denshoku Co. Ltd., Japan)& A}-&-3}<] Hunter L
HEE), a3 (BAE), bI(FAE) 2 AERKAADE &
B3ttt o] W TFA-S Lgk 9041, agk 0.14, bk 340, AE
%X 0.009] calibration plateS XFO 2 AM8313ATh

3) Mg
A QIAte] 277t dESe| FE v TS AN
7] A3l 100TlA 3% 3 F A 2cdA Wish 40, 60,
80T~ A Al (Brookfield Dlgltal Viscometer DV I+, USA)
2 ZAsA . £ A7t Ao 100TAA 3% T
g ¥ A7 WAzl F oA 7}20}“4"“1 718 A3 &
o] Axg A%k

B
o]
e
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e
B APME S dda AR B8 28 298 HUs
7] 98l UdF HrRg AZE Q] CAN pro. 3.0(Computer
Aided Nutritional Analysis Program 3.0: CAN)E o] &3l &
9] ozl ¢ ©53E, guld AW 53 Ieh TS
et EAA

Hi

2) ofoji-dh FEA

WahEo] Yolw| ity v] B opu|ste] ke 3
37] 918 V2R L AR PEAEH ] 2] F]
slod &gic). obm]ical ¥24-2 HPLC(Hewlett Packard 1100
Series)E AH&38lo] BT &, A& 304L9] 6N-HCIS
A7l 7EResled PITC(phenylisothiocyanate) 2 =)
3} ARl AlRE s8] ARAIZ] F 89 A(1.4 mM NaHAc,
0.1% TEA, 6% CH:;CN, pH 6.1)Z =2 ¥ 045 gm filter2
ol7ste] HPLC 4S5 HA18t4 ) HPLC £4] 23L Ta-
ble 201 e nke} o) BR-& Waters Symmetry Cia(4.6%
250 mm, 5pm)S AHEEH AL o] B 60% CH:CNS A&
FHon, $452 1.0 mL/min®] Atk E3 &350 opnjt
a2k CAN pro. 3.0(Computer Aided Nutritional Analysis Pro-
gram 3.0: CAN)E o] 83l A4k
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Table 2. HPLC condition for amino acid analysis

Items Conditions

Instrument  Hewlett Packard 1100 Series

Column Waters Symmetry C18(4.6x250 mm, 5 )

Oven tempt. 46 Celsius

Pump HP 1100 Series, Binary Pump

Injector HP 1100 Series, Auto Sampler

Detector HP 1100 Series, Variable Wavelength Detector at 254 nm

Solvent A) 1.4 mM NaHAc, 0.1% TEA, 6% CH;CN, pH 6.1
B) 60% CH;CN

Flow rate 1.0 mL/min

7181 tiMeilgaard ef al 1991). 8, Fdoistw diskAd A
2 oy F 209 ez A 5 A7, APAE B4
L 71E5(13: g Vg 74: ml$ FUhE 7|85 AL
& AXEIATh e Alge dgeiola] g 318 A
£ ol el &3t AAIBHAT

6. SHIAz|

Hahso] A3 Al SPSS(Statistical Package for Social
Sciences. SPSS Inc., Chicago IL, USA) T2 & o] &3 A
LEAHEA (one-way ANOVAYS A A8l F2Ado] 9l A
ol Duncan®] ©}5% $17 7% (Duncan's multiple range test).>-
2 Mg GeAE AZa9T.

An o oy

1. ol8tets S4By}

1) pH

b3 Ho o A YA Avle BEE>2.5 mm, WHES,
0.7~2.5 mm, A7F5=, <0.7 mme] Al FFIF oM AP}t =2
71ell & pHE Table 39 YR B85 pHE 6.90+

Table 3. pH of egg yolk-rice porridge by particle size

A 2706 e dEEe) olseky ¥ JFA B4 79

0.04, HPR22 628+0.01, A7}FEEL 6.17£0.02%, &2l ¢
A7} Ae52 pHA} FolH o Fashs 4TS Yehig
tHp<0.05). o1& & YAt A&4E pHE Wl th= Shin
et al(2009)9] Hxo} YA sl A HIA

2) ML

A} =75 Dalsle] A3 3350 L(Lightness), a(Red-
ness), b(Yellowness)= Table 4l JEMIACE B4, vbg 2
7k W3k=e] wWi= zhz} 80.25+0.07, 80.17+0.28, 81.01+0.13
2 94z Z77F AERE 52 3 vEhlen, s
w3 747} 23.91+0.25, 27.61+0.15, 29.30£0.112.2 LA} 27)
7} AL42 foH o2 wolxle AaE YERIATHp<0.05).
ol& FA 3 &o| npAE g3l & A2 A5 0t
H Agto] E1ErE W9} FAET} 7 Lee er al
(2005b)9] Ak & Az A7)t Ao E Herl dagt
¥ Yang et al(2007¢)9] A9 AvtE A3AE UehiAH.

3) ME

A 2718 Delale] AxF IR A= Fig 1%

Table 4. Hunter color values of egg yolk-rice porridge
by particle size

Particle size(mm)

>2.5 0.7~25 <0.7

L 80.25+0.07" 80.17+0.28* 81.01+0.13°
a -2.8740.19° -2.9340.17° ~2.1840.15"
b 23.91+0.25° 27.6140.15° 29.30+0.11°

AE 23.01£0.27° 26.39:+0.05 28.38+0.14

Particle size(mm)

>25 0.7~25 <0.7

Egg yolk porridge  6.90£0.04°  6.28+0.01°  6.17+0.02°

"¢ Different superscripts are significantly different by Duncan's
multiple range test at p<0.05.

*"¢ Different superscripts are significantly different by Duncan's
multiple range test at p<0.05.
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Fig. 1. Viscosity(cP) of egg yolk-rice porridge by particle
size.
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2l 29 §54 54L& FE gA 7], 1 E $F
ze) A7k} o] 2E9l 2 815 o8 gL wd),
53] Foll4] 83 54 54L& F=9 B} ok
Hago] gltiManohar ef ol 1998). 2ol = I71E 31
3l & o) Aol A7t AEFE ATt velle S
Btk 40TAM I =g S99 27 B4, v, Ao b
=2 Zh7} 11,500, 6,500 2 4,000 cPE YA 27171 2
FE QolAlE B 1At AT 3 AF LR JhiEo]
A3 I e H& AFE] A vl 1haiA HH e
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2 A2 B5E 238 T 39 1A $ 40, 60, 80T

E Ax W3 grlsisit) 1 23, 2501 R A
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73S VERIITRE Yang er al(2007¢)2] B39} Lx)&h=
BaE JEpIch

&

o

N
02

i

& 54 HIt
MFE EY

7t o] 4 AES B3] f9 dgsH ¢
8 H7}5S CAN pro 3.02.2 2438 Z3HE Table 59 2
o} Lee ef al(1996)& B78H8e] 39 842 Ao 2 v
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Table 5. Nutritional compesition of egg yolk-rice porridgel}

2 2

Holrlol kAR

I oo *ak= 100 goll thet G AL dluiA], @A,
28k FA L zkz} 117.6 keal, 3.4 g, 43 g B 153 g2 |}
ERITh B8 v e Wil 5 g AR AS Hlsie
ok 37} F718le] BETHE SIS WEY ¢3E 3
7hela & o) BE3) 4 did S B3E A3 AR
HAr} £0] 13) B 300~360 g2 slo] NG A 5
9] & G 148.8~294.1 keal?] W& BAE JeRH, &
Fol @A e AE(1.9 g/100 g), NFF(0.8 g/100 g),
o ZuFE(1.8 g/100g), F=E(1.8 /100 g)Rrh W =
o] ehlA o] HimA & F3E YERHIT(Yoon &
Hawer 2008).

2) ofofiit H4

@3 Ay} Fo olu|eat S HPLCE
Table 69 VFERHSITE

ZHoe 2lil, EYER, WElde] el W] wlE
g odrrt dolA 3, Wk BE Ppoln| Abe oh e gt
3t 917] Bl ojd AFEct gulde] Ggrirt el
&4 2005). e WA o] U8 Arle F[HE FALE
e feuel AR A $58 dfoprhe B3
Z 4 JE AFolgta AR AL Seung et al(2008)
3} gho) oju|iegt - o] 9.15%, W] 15.02%E
watel ojunAl e GlHT} 2 FFEolga Eus)
At w3 U3te] dorolu Al e ofu] At F3d) O
slod a3k Z42) 46.67%, 51.00%E d&o] & Ao
2 Baslgch old B Ao dEEe] F oluliit 3
22 1,500.6 mg/100 g2, A9 F oluliihe] Rl
1,147.5 mg/100 goll ¥lsle] A F7kten, §3], 29
A 1A G obo) Akl gho)Alat A2Ag obnlAkel Ed e
FHKim er al 1978)L 75.2, 82.0 mg/100 g2 2 Vet &
Zd) ulsld 2z} 824, 78.4% Z7VSIHTE Eolila EFe
Y o]9le] wEkse] Ha= olu|iAkQl Arg, Met, leu, Leu,
Phe ¥ His2 Z+z} 112.8, 38, 71.1, 1350, 66.3 & 35.7 mg/
100g2-2 vebst) E=3F 8] Ffopu] il AspNHa+Asp,
GluNHy+ Glu, Ser, Gly, Ala, Pro @ val®] 2% z4z} 1209,

CEEEE

Ao

Food Quantities Energy Protein Fat Carbohydrate
item ) (keal/100 g) (/100 g) (/100 g) (/100 g)
Rice 40.0
Ege yollerice Water 2952 117.6 3.4 43 153
porridge
Egg yolk 323

D Nutritional composition was evaluated by CAN pro. 3.0.
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2272, 132.4, 72.8, 105.0, 88.3 & 95.0 mg/100 g2 2 LJElR}:
on, olx FAZ vlF| Frlske AEE WERAITE |
2 o] W3 Hrhe gstEo] 49 Sejubet Al
Al et ope} FpopueatS: B £ & gle 4

2
Folzta Alsdtt

Table 6. Essential amino acid and non essential amino
acid of egg yolk-rice porridge (Unit : mg/100 g)

Egg yolk-rice porridge

Arg" 112.8
Thr 82.0
Met 38.0
Tleu 71.7
Leu 135.0
Phe 66.3
Lys 75.2
His 35.7
AspNH+Asp 120.9
GluNH:+Glu 2272
Ser 1324
Gly 72.8
Ala 105.0
Pro 88.3
Tyr 428
Val 95.0
Total amino acid 1500.6

b Arg, arginine, Thr: threonine, Met: methionine, lleu: isoleu-
cine, Leu: leucine, Phe: phenylalanine, Lys: lysine, His:
histidine, Asp: aspartic acid, GluNH,:
glutamine, Glu: glutamic acid, Ser: serine,
Ala: alanine, Pro: proline, Tyr: tyrosine,

AspNH;: asparagine,
Gly: glycine,
Val: valine.
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9 ojorsls EA 81

3 A
?a Ao o] A EAS Table 7, 89 Ve
S A, 2] A5 EAA A= Al o3 =

= Aot
o 2Vt g5% feldeR B Ak £ Uehide, WE

ATHp<0.05). A% EZ & 4=} 2717t X—}% TE 47‘4 ©
2 golgrl 7|3 % ZHARA el V| aEE v Aot
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g 27} o) pHE A9 AAE AL5E pashe 3
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5% ol Age usith

2. ¥ =

Az 100 goll thEk Gt AE2 oA 67.9 keal, TiA
° 2 JEltom, A5 10E
2 A7be e el oﬂhﬂﬂ L
ZY7} 117.6 keal, 3.4 g, 43 g L 153 g2
= UrEM%S:iE‘r E3] AT U 5 ¢ HUtE Aol vt
o < 3u)7} S7IE AT BEEe] F oAt T2 1,5006
mg/100 g2 2, A52] F opu|ite] 3L 1,147.5 mg/100
goll Blsle] ZA Zrketdon, 53] Aol Ag obml il
gho| A7} Edl e o] 2 75.2, 82.0 mg/100 g &= w
slad Zbz} 82.4, 78.4% F7FeFATE
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Table 7. Sensory characteristics of egg yolk-rice porridge (»=29)
Savory flavor Off flavor Chewing number Hardness Viscosity
>2.5 2.840.8" 4.7+1.0° 12.7£2.1° 6.5+0.8° 5.540.8%
Pa“(igfn;ize 0.7~2.5 48+0.8° 32412° 8.742.1° 5.740.8° 43+12°
<0.7 4.5+1.4° 3.2+12° 4.542.1° 3.5+1.6° 3.3+1.0°

R 7-point hedonic scale(1: extremely weak, 7: extremely strong).
All values are MeantS.D.

"¢ Different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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Table 8. Sensory preference” results of egg yolk-rice porridge (V=29)
Color Taste Texture Preference Off flavor
>25 4.6+09™ 4.4+05™ 5.4+0.5" 4.6+0.5® 5.240.8"
Particle si
(’;ni)s’ze 0.7~25 5.4+0.9 5.041.0M 6.4£0.9° 5.8+1.1° 3.441.1°
<07 54405 4.620.5™ 32+1.1° 3.4409° 384117

" 7-point hedonic scale(1: extremely dislike, 7: extremely like).
All values are MeantS.D.

N8 Values are not significantly different by Duncan's multiple range test.

5= EN ot
8 At o] WePA A, S Ax A de
o} o|FH e A A7}t E4E FolHog L& Ay
B, A5} A A7t felzoz v A
FE U p<0.05). 715% HAIA Ade] 7zeE W
A3} A7V B HeE Ukon, ViR E B, vk
A7VE dEh2 2k} 46405, 5.8£1.1, 3440989 AHE 1}
Efjo] BHE dakso] 7Y A JeRIRITh

ol¢} & ARE FHs| 2A AR Fo dae Hrle)
S o WHR(IA Z7) 0.7~2.5 mm) FEH=Eo] 712 A ghs)
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