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Assessment of Quality Characteristics of the Shrimp Powder, Jook,
for Elderly Foodservice Operation
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Abstract

This study examined the effects of added amounts of shrimp powder on the physical and sensory properties of Jook for
elderly foodservice operation. According to the amylograph data, the composite shrimp flour-wheat flour samples increased
the gelatinization temperature, with increasing shrimp-flour content; moreover, initial viscosity at 95°C, viscosity at 95°C
after 15 minutes, and maximum viscosity were reduced. As the level of shrimp powder in samples increased, L-values
decreased, and a-values and b-values increased. In addition, the Jook had higher viscosity and lower spreadability values
as the amount of shrimp powder increased. Sensory characteristics, such as nutty taste, color, viscosity, and overall
preference increased significantly with the addition of shrimp powder. In conclusion, to enhance the quality of Jook, a 3%

addition of shrimp powder would be the most beneficial.
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£ F83 A= 72]'1]5}—7’— tH(Lee & 2002; Lee &
2007). M= ikE SolA® 7134o] Holjum o
I, 2 vlEplo] FESH e o] lewA A
i FEE BoF o7 7 838 ARE ARSAL AEe
duz gy o]g5o] & i FAAHe|tH(Kim 2001).
T 97 2AE0] Wol ofgstol & TRk iy Ao
2 gigRE Jrloly Azt A g Bk ofyEt &
woll Aol 2= g ARgste] gton, esddle Fd
ofuf Afrole] Am= Tz 2] AFouy AR 7k o
22 o] o851 QJth(Joo & Kang 2003), -2yt Al
-] LRS- 1998E0] 42,0009 =0 AL, o] F FHastod
27,000~38,00001 £ 2] HE HA I, 2003F 7
200490f= F7F5to] 46,0009 =3} 43,0009 =2 A8t
ATk, T %ElUrEMW M5-2f avlef A A8
ARe, wFet 9 algskE o] Thes Al EukEe] o

S7Fhs AEolth(Kim 2001). A1k -5 et

FFl
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NES A o] Folu B ofjzt Fjdoly 1B 1)
A B40) Uit g7 o] AMEER sulREoL
Ao Toe A8 gt 717t EoHUoo & Kang
2003), AI-9) EA} AR Rl tat dFRE A
=, 47, 214 9 BeadEe] detel Be A7 of
FojR|1L QI (Kim 5 1989a; Kim 5 1989Db). A2 =
ot Gl e ATETE of He Holw Lzl
4 At ARl dhet mavh ot e Mgt %
& A9 Bl gt Harrt Qltk(Joo & 2003). A
o Aj-A9] YRS 2 A Fov A
pyrazine, pyridine, aldehyde, alcoholH#9] AR
Fol 54 7I7te] Ao ® AA FIRtcar Harg vl 9l
t}(Choi 1987).
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AR Q1T B A TR g5k AL 48,642
25 ALlo] NSO, WO S Q1L P}
of Fotg] P9 QlFuZ|=E YeER itk (National
Statistical Office 2005). o]of wa} =219 A7}, BX|&E
A7t AAA o= Al A7 EHar Qlek, =959 A4
o AAbE =91 A% v o] kel EA] A SollAE 7t
Z Fa% Bit 5o skl & 4 Qlok, Wiele] oy
AFollA o] QlEo] Ao] AFFS, Wi, AlAA
&, ARME As, Aok, &5, AW, =58 2
Qlo= Rl FLFe7E THA ol Sl Hare vE 9l
th(Han & Choi 2002). @A 1153} ALg]of 2Idgt Al
oAl o]HF w=2lof et A7t BEs] M E s A
T, ARRRRE R Alddel et Ate mlEEt A
Ao|tHKim 2007).

QS fIRE Ald A} A HeE FoA] He A
=018] 7|50 Bl FFH 7le e 9t FEfe] AEAN
o] s}, ojutetiet ohA AR o] =gt Yol
A= RS 7150] Ak AlgEe] H7)of Helgh 7k
Ao theFstAl ZitE o] laL(Funami 5 2006), H7]o]
BT w0l 2L ATEe) ABE td el 9)
t}(Kuroda 2005; Teshima 2005).

Z7] FAAEONA A8 A0l H 2 2O IE34]
o7 AFARZE FEHH Tt 84 B A,
ofold RIS 2= HRA, d2s 1E3A] so= W
sHA =QlaL, X 5o 27k THEskaL 45} 2 Ho] &
o thgh #hilo] 3] okA|aL glom BS FAHRR 3t o

THY Fo| RxYAELR TR E o] AlEEaL St
QL F9] o] & RIIE YA, oA, A, A w4, B
FAl, ZPAE, 17FA TR al Q1] FoE ShfEo] 74 R
Tk ofde} P59 SR A ARt a1EE Ao
et 7|2 =0 F7kel A7kel wet B FUtE 750l
A7He FARS ARSSE S5l Bt A7t o] RofAaL ¢l
}(Lee 5 2002; Kim = 2003; Park 5 2003; Zhang
2003; Kim 5 2004; Lee 5 2004; Hwang 5 2006; Park
S 2007; Ryu 5 2007; Yang = 2007; Kim < 2008).
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2 Ao AMESH = SRS Fx Ahor F
AA| F& AlolA skl 271 (40+5°C)0l A 244
AZ2AZ & A7 g4ste] 9 EdS A5k
A§- E2-2 polyethylene bago] ¥o] W5 HH(-18

T
JBHAIL, Al Haro] AMEE 24 W F Azo] AME

S Bt

2, M2 =9 M=

A7 EeF AnZFRY] AA = 4 2 dr] 1 kgs 5
Al & 7hesto] ARoA 2A17F R A|SEaL 30+E%E Aof vt
A &715 AAT & HotollA B3 AgS YA S
o F som ke vk 124 ssich 4 A
o AE7FELL #nl7EE 300 g vlEt M(28x35x4 cm)
of a2 HAl GFAX7|(EALSH|AA R, Tl A
40°CollA] BAIZE E3F AxAIZH, Az 7R} Fn)
7t JolgA A Al #USHEE A (30 mesh)E WH
T B7] A7 @5 (-20°C) HEstiet, Axeh P79t
An7FE 40 g& ¥F O WMAF 21 cm o] 4 cm)of 5
mm O|&}= gFA HA| JL=7| Hobd 4 QER 3 & HF
A271(145°C)ol| A 3087F J|Skeh, 1ARE A2of HR] st
A2l & A (40 mesh)ol] W %5 Huo] o] Ao
o] &-E|7] H7HA] Y& (-20°C) Hus}Girt.

A 2 A9 B A7eEs geste] Alxskaled,
A delE Sl A4E A= videl= (Table 1)¥} o]
EEFE AL U A Ame] 270 B g & Af
- 0] A7 vlgvhE gejste] viRdsiolet, Al B
S JEEL9 v A5l 0, 1, 3, 5%= vigEFT.
7t 7 AR RS aElsto] £ RS
Fo] 92.0%7} H=% AT A £ 1 99 A
S U3 A=t &2 WR(18 ecmx9 cm, AT
w, el 9L, ol 9] 3¢ ZF=(12¥)E 103t
of| dA17] SFEY|o] E(AK 2080, Rommelsbacher Elektro—
hausgerate GmbH, Dinkelsbuhl, Germany)o] &&&il
45 3¢ B O (WR 2= 85°C), 3 g W50l
(4¥1) 22 F¢F 9 7HEsitt(HiR 2% 69°C), 7FEsh=

<Table 1> Formula for Jook added with shrimp powder

Samples”
Control SP 1% SP 3% SP 5%
Substitution powdered milk 100 99 97 95

Ingredients (g)

Shrimp powder 0 1 3 5
Glutinous rice flour 25 25 25 25
Brown rice flour 15 15 15 15
Sugar 10 10 10 10
Salt 1 1 1 1
Water” (mL) 7682 785.0 863.5 994.3

1)Samples are Control, SP 1%, SP 3% and SP 5%: Jook were
prepared with the addition of 0% to 5% shrimp powder of
substitution powdered milk

?Water added in gruel preparation to have 92.0% moisture
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A2} Al (Chromater CR—200, Minolta, Tokyo, Japan)S
o83k L, ME=A cello] P & 7H5 Hol WE(L,
lightness) ZM I (a, redness), = (b, yellowness)gt
& 1 W% 40 RS ekt A% 34 Al
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olto] A WS B} LA 71%31o] U,
H7FHES £9] M(color), Y7Yo|M (gritty texture),
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c}=H 9] AW (Duncan’s multiple range test)2.2 £
AR Folde A5k
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<Table 2> Proximate of shrimp powder (%)

Crude fat

Moisture

Crude protein Crude ash Carbohydrate

Shrimp powder

3.81+0.32 3.98+035

49.36+0.65 0.70+0.03 42.00+1.25

<Table 3> Moisture and protein contents of waxy and brown rice

flour
Moisture (%) Protein (%)
Waxy rice flour 0.47 6.75
Brown rice flour 0.38 6.51
m. Zxp gl o2
1. M 2o dutdzE
A9 Ee] Uyt A2 (Table 2)0f UERd vie} 7o)
SEo] 3.81%, ZA|Hlo] 3.98%, Ztt o] 49 36%, &

&0 0.70%, grdEo] 42 00%= YERTE,
FA7IRQL Ho|7IRe| 48 4
AA et FHa7pEel Hu|rkEo)
0.47%, 0.38%%R°om, Tuid gheFo 2
HR7FEE= 6.51%%ACHTable 3).
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3. OfZIetmof oSt M= EM
A Ee] Hrhgel we obdz kol EA4A=
(Table 49} 2t} Z3PIAEE 2] S 65.4°C

5 Yl oy, A9 BEe] drisfe]l F7MESE 67.1,
69.5, 71.8CE FRHo g F7lel= A Hol Af¢-

1o A/RFOEA WAR W dHe] 538 AN
% 9lglch. wrudo] FR thAEe] F7Hs wujdol
B Sepiy] wol] Hio) o] oA B3}
2
3]

o X ae Ho

<Table 5> L, a and b values” of Jook added with shrimp powder

Samples” L a b
Control 68.33+1.35°  -1.16+0.41¢ 7.06+0.75°
SP 1% 51.02+5.03  0.24+0.58°  19.77+1.72b
SP 3% 48.16+4.88° 1.57+0.87®  21.66+0.96
SP 5% 43.7141.66 1.8240.26*  22.77+0.58"

YMean of five replicates. Means within a column not sharing a
superscript letter are significantly different (p<0.05, Duncan’s
multiples range test).

JSamples are same as in Table 1.
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Y zo| ME
A 2% A3 (Table 5)9F Zo] Al$ Bt
Fepo] F7184E Liko] Yot st ok 4
Btk aghe A9 Bk W7lero] Hobd4E fobd A
7} go)H 0 ZA59h bakE S Hare) Hrbee
whel Eobd FMESL fOHOE FIHsLh Kim §
(2004)2 SARIG H7HE %] Lghe AR A7
o] F7FEGE Wobd YT} PasHe S Hol 1 A
9] Aol GABGAT. Park 520092 7o) o]
Z71E 3R £0) LEhe A4S, agkdl bR 3
Fhgieha mastel £ Auter ulzslelon], 3 Wil %

4 N2
o)

=]
=
H

Fth(Bergman 5 1994)1L 3 3 w|go] & o & 7FeeE 3t %9 aghdt bgko] Skt Eil(Zhang
Ao e B W] ME SIPALES] AR A B 2003)E £ AT Ao} Xt FO MEL pH,
o] skl Qe ©E A A ol 7Idske A G| T & 2= 5ol g IS A He=dKim
oz WZEY HUYEL RF] A 210B.UR e 5 2008) 2 AFolA Fo] Mul A9 B 2hxo] A uf
ot AS Bake wlo] HrlsE 199, 180 ¥ 168B.U nog Algg)

2 Wolxl ZoR yepdth, 95°Co) A HEe} 95°Col A
15@7F FAIRE 20] Mo A AP 22 7R ol & 5. M@ EL=2| pH
oFd4E Zashs AT eyt WRe) Hwel o A B IR %) pHE (Table 6)0f thehct v}
<Table 4> The effect of shrimp powder on the pasting properties by Amylograph
1 Gelatinization temperature Viscosity at 95°C Viscosity at 95°C after Maximum viscosity
Samples” P 4
p (C) (B.U.) 15 min (B.U.) (B.U.)
Control 65.4° 210* 183* 211°
SP-1 67.1% 199 171° 199
SP-3 69.5° 180° 151° 181°¢
SP-5 71.8 168 143¢ 1714

USamples are same as in Table 1.

*4; Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05)



<Table 6> pH of Jook added with shrimp powder

Samples”
Control SP 1% SP 3% SP 5%
pH  6.43+0.02¢  6.6240.14° 6.65+0.51"  6.68+0.31°

USamples are same as in Table 1.

oF o] tx9] pHi 6,430 04 Al & H7lEFo]
Z7V3tol| ot 6.62, 6.65, 6.68% Z7I5F= AGFS L
yolch AAs $-69] pHE 6.5~6.824] QAo
o] Aol Tojdts ARo=E 7HAIT GER, /%
T-AF T17]aL CO, —Olﬂi = 50 Ales Eokxl
th(Park 5 2009), pHE= &9 A% A] &4 WH3lo| 93

PAESNE R pH7]’ @iﬁa—,—i FHo] "ojx|A =Hoh
(Lee 2003). Lee F(2004)3 B2 A4S JEsh e
O] AA| FAASfo|A FS 2=t AlZto] 7kl wh
2hA 9| pH= HAF sk FFE Helokal Ha1skgd
o}, ofEEE HUlete] = 9] A of2E 7ol
7kgboll wet pH7E RolAl= AFE EU ST (Ryu
2007), WA ZARE B7IEE THE FoAE WA A
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B

-

ot o|x

(Yang 5 2007) & o1 Ayje} 2jo|& Y}, 3HH, Kim
5(2008)2 o] #'ge %7%“*01 Wobda5& 3o] %9 pH
7F S7¥skG=T, oA ol ol ghE TR o

ol ofst Srolea wash uf Slck, ¥ Aol A
o A7kepe] Z7ho] W2 9| pH Z7HEE A B
FAE o] o3t GO ARECHKim F 2008),

6. M% 22 =0 Fxot MEY

%9 M= (Table 7)o YR Hiel o] Aj¢- e
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S B 1% H7E Z 3% W7} F el fIR olrt
Rk Kim 52000 SRUS Wkt Zol Bt 4
Jo| A LB HrlgFo] moldaE AHE ZRe I U
ORIl Hal 3l en, Ryu 5(2007)2 o=t 710l
S7Foll whet M= g2 gtk Hargk b gl 2 <
TollAe A 2 A7l S7F S5 HTt io}ﬁ
<=, o1 A —E‘ o H7F 52 712 vighulelA =9 g

=
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<Table 7> Spreadability and viscosity" of Jook added with shrimp

powder
Szl Apparent viscosity Spreadability
(cps) (cm)
Control 215840.14°¢ 6.33+0.24*
SP 1% 2326+0.21° 6.21£0.05
SP 3% 2508+0.13" 5.96+0.41%
SP 5% 2713+0.05 5.78+0.52°

YMean of five replicates. Means within a column not sharing a
superscript letter are significantly different (p<0.05, Duncan’s
multiples range test).

YSamples are same as in Table 1.

2t AEUARS] S WAIske] e et AdsEe A
o Az Zo| WYL S Aol A S K
W HyleFo] ZU1ebE AL golygo g ZhAGke] A
T 7kl mE HyAde daE YER AT Table 5).
Kim 5(2000)& &3 FolA A7 Wrigo] 371843
HHYE Hashlrial Barstlon, Park 5(2003)= A
L7le) kol SIS wxo] ash: TS B
ko =gt v} glom, Kim 5(2008) Fo] Huke]
7VEFo] Z71skaE mRAo] SolHo g 7hAasHs AL
Uebditha 2 uste] & vl Ax|stget, Tejut Zhang
5(2003)9] A7+ 9 Ryu 5(2007)9] Atof|A] At} of
9| Frtego] 2714 WYAo] Z7skgirks Anteks
Apol2 Bl oA Zof Hrket BAR] B4 o
2t Ayzhgich

ot

7. A 9|

| e

= ENM
o =/

i

¢ 22 - <
Ao Bur o] 715% A} ATk= (Table 8)of Lrehut

Hiel At} FojlA Fasithal gZtEojR]= 715 B2
3%k ghp QJRbof| A A7gol7F el A 1E]al A=t
AzZro|th(Lee 5 2003), A$- &8 59| 3143t B(roasted
nutty taste)< )R 1,410 v A £ 3% 9 5%
H7HtEo] 3.66, 3.762.& Bre] Zwrh uj$- Adsatl o

TR Zpol= §loleh, S 9 Az txto] 1,63
ojflot g I Hrkgol F7HSE 7194 (p<0.05)
o2 ZUketgon, o A Eat Al B Hriske] &
7HFeE = vebdd Al 9 A tixto] 1,81
ol A = 3% HrkEe] 4.022 7P =UT

<Table 8> Customers’ acceptability scores” for Jook added with shrimp powder

Samples? Color Gritty Viscosity Nutty taste Opverall preference
Control 1.63¢ 1.42% 1.55¢ 1.41° 1.814

SP 1% 2.28 2.87° 2.64° 2.35% 2.89¢

SP 3% 3.27° 3.28° 2.95% 3.66 4.02°

SP 5% 4.31° 3.65° 3.54* 3.76 3.20°

YMean of five replicates. Means within a column not sharing a superscript letter are significantly different (p<0.05, Duncan’s multiples range

test).
YSamples are same as in Table 1.



24 BEREEELZEEEE Vol 24, No. 4(2009)

(p<0.05). ol=gt Ait= Aol SHsHA =l Q=
7|EAROIY Aj9-2] =8 A ofm|ie4bel glutamic acid,
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