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Abstract

Aim of this study was to investigate influence of the shelf life and quality characteristics of fried
chicken with various levels of shrimp powder (0%, 5%, 10%, and 15%). Fried chicken was fried
in soybean oil heated to 170C and stored at 4C for 3 weeks in refrigerator. Quality characteristics
and shelf life of fried chicken was determined by analyzing color, pH, sensory properties,
thiobarbituric acid reactive substance (TBARS), volatile basic nitrogen (VBN), and total plate counts
(TPC). Lightness of shrimp powder treatments showed a downward trend with increasing levels of
shrimp powder, but redness and yellowness showed au upward trend. Compare with 0 weeks, pH
of 0% treatment was significantly decreased within 1 weeks, 5% and 10% treatments were 2 weeks,
and 15% treatments were 3 weeks (p<0.05). Color and overall acceptability of 15% treatments were
significantly higher than control. (p<0.05). TBARS showed a downward trend with increasing levels
of shrimp powder for 0 and 1 weeks. VBN of treatments was significantly lower than control for
all weeks. TPC of 15% treatment was significantly lower than control for 2 and 3 weeks (p<0.05).
These results indicate that fried chicken with shrimp powder had improve shelf life, therefore, fried
chicken with 10% of shrimp powder is better shelf life and quality characteristics for manufacturing.
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2 1919 Fa17]9] AH|S AT 4.8%H 7161, AvlAEe] ga7|S
35t Alo] Z7151ar 9Tt (National Statistics Office, 2020). 2187152 AJA9] 42 20
Y7 AREFFo] 20164 UiH] 574%F S5l o, H$al7]E o83t 7k AlEQ ¥ HA
A, g 5ol §a7] Ao *zlﬂi 01Z31 9Jt} (Park er al., 2019). B17]= AT/} 4L7]_c4
H]8)] 28971 71 dAste] 9451 2A7RS 1A But ople), AHlat | AHE Slefo] Yo}
et Ak FEHAHE HFHE AT oA AHE o 4= Tt (Jeon e al., 2010; Lee and
Chin, 2010).
H71E o835 EAR1 AE & HH2 AXE Harlof battere} F771F-S 2611, 7150
EA A2} (Park ef al., 2018). B E702] AZof|A batter®] H7H= €7 B4 2 722 Hal=
doA HHS 7IEETES S99, I, o,
et al., 2011). WEHA] batter?] T a3}= E59]

o)

J

ZA7} So] == FTHATT} SPSITH (Adedeji
2e)4, Sjsb 54 B2ol sh)o) 8 Al 19

(o)
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Pk o5 SAES] nBE AAIE oA Aol A4, A%, T, 71E A=E stAY I+Y
=7 T8 7H Edole FgolAl, AR, EEA
oF 22 AF HEAPL QLo 717 AF Al QAo HdEEE BT & o] ARl A=
AL b= A%oltt (Chin ef al., 2005). wEbA 3t §H4 7R diAlsH] Sl A AR o83t
A 2HEAQ] A 9 ARgo] Tasith

7|EARS OEREA AAA0A AE2A 3 os FHRF BEAEoRE vEAe] SHA|, a4
A, FEEULHE E FUAL AE ST € 7154 AE 5 HS S8R AME 4 e
HAArEoltt (Ryu, 1992). 71EARS 2 A 7Hf9F 22 242470 Ao ohfElo] glom, A
o] A4Ao] F 22%7}F ZAFHt (Kim and Cho, 1994). BlEo] A= 7-0] 7|EAto] FH3} Bt
o}, F2 5 712780] Fofuh Zwt uletilo] FF3Itt (Oh er al., 2001). A}F-olle lysine™t
22 57 Agiofu]ieAlo] T g4:=lo] Lo, taurine, arginine, glycine % proline o] F35iol
4ol 77} A] o)Al ek T % ek (Seo and Cho, 2012)

A1 7478] FIEARS poly-f (1,4)D-glucosamine®] HS o] & of]ier| S HAT glo] B
$2) Foleg A % YOUT £ WL AT Yt (Lee et al, 2002), 0} TEIo]
48 9 S50l A7} A T18ES] 4SS oA 4= Tt (Youn et al, 2000), 0l2} FAIF A7Z
NSRS I P XS A A (Youn e al. 2004), TSRS K B 41400 A
A3 784 (Siripatrawan and Noipha, 2012) 5°] it}

wiehA] 2 QT TR 7154E A TS B
2} Aol vlAfe el def Loks] sto] WY

% 9 1A AEQ H1E A7 He 4 e (Bahrami Feridoni, 2020).
ke

o

FAR- 2EE o Rl A7E Al FEEA

ek

rO
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[e)

1. e A HH

SAE ¥ & i HZELY

2 Aol ARE HA719] 9= H M (Moguchon, Korea)Z st} ARESHIT. Ha1719]
A Bl&3} batter] A £ Bl&-E Table 19 UERHQITE. § H2 117] injectorE o]-8-5t] Y=
S el 15%7F H=5 G4 F o]F 71 Ut (Garunara, Korea)oflA F42H Afl- 2 (0%, 5%,
10%, 15%)°] 71 battero]] 217} 3022t F25] =512 Auto]| STF0] batter”} Z2{U=]A] ok
m7H2] 7153 ol% FA7ERE 211 F 170CE 71EE 3718004 37 3022t F77] (MR-900,
Mirae industry, Korea)S ©]-&5}] 718513t HAE AB= AlR0A 1087t H=ls19 oM, A&
£ B & 932 40)0A 357t Hysto] Ao AREsHit

M

AY

o F79 Me S F7e] EHE colorimeter (CR-10, Minolta, Japan)E AMESt] HE s
UehfE= CIE L' g3 ZAMEE s CIE a° 3, =S Yehfis CIE b 3 274519t
HZML CIE L' gho] +97.83, CIE a’ gro] -0.43, CIE b” Zfo] +1.9891 Wi FZ3S A5

pH

2 579 pH= AR A58 $559 114 H[&2 &8 & ultra turrax (HMZ-20DN, Pooglim
Tech, Korea)S ARE-5F0] 8,000 rpmof|A] 157 #4513t o]% §-8]A= pH meter (Model S220,
Mettler-Toledo, Switzerland)E ArESto] pHE S451%H:



Table 1. Formulation of fried chicken formulated with various levels of shrimp powder

Ingredients (%)

Shrimp powder (%)

0 5 10 15
Main Meat 100 100 100 100
Salt 0.4 0.4 0.4 0.4
Sugar 0.3 0.3 0.3 0.3
MSG" 0.1 0.1 0.1 0.1
Curing agent
Pepper 0.2 0.2 0.2 0.2
Garlic powder 0.1 0.1 0.1 0.1
Water 11 11 11 11
Flour 47 47 47 47
Corn starch 333 333 333 333
Rice powder 52 52 52 52
Potato starch 52 52 52 52
Salt 0.5 0.5 0.5 0.5
Batter mix
Sugar 1 1 1 1
Baking powder 1 1 1 1
MSG 1.5 1.5 1.5 1.5
Water 126.3 126.3 126.3 126.3
Shrimp powder - 5 10 15

Y MSG: monosodium glutamate.

Crispiness

NRE B o4 2R2E A T R 22 A85900, BHLAL texture analyzer (TA
1, Lloyd, USA)°]| ball probe®} @0.25 inch?] ball2 Z&5}0] test speed 2.0 mmys, test diameter 10
mmz. 475t} 29k

Bl
£ BRI FROE 7| BYeeelasle] A7AIoe] 9Aste] SgHgon] (Autority

No: KNU_IRB 2020-40), 5 H7L 2.0 x 2.0 x 2.0 em (7}2 x A& x o])o] 372 Adst &
HE 1059 g 39S FAIsHe] ZF AEE A (color), 21| (flavor), TFEA] (juciness), 24
F (texture)Z A 21 7154 (overall acceptability)o]] thate] 21z} 104 vhdo 2 HAsky, 1 B
|1 sto] vlasigith ofmf 1082 7P 9<rotal, 1582 7FE 4ot 49 AHlE Uehi it

ot

N

X|4h MIHE (Thiobarbituric acid reactive substance, TBARS)

o 4 AW AeE S| flote] SRS o-8si3ith A= 10g, DW 97.5 mLe} 0.3%
butylated hydroxytoluene 0.2 mLZE- homogenizer (AM-5, Nissei, Japan)E ©]-&5}% 10,000 rpmojA]
287F F4 F 4N HCIS 2.5 mL A7}5t 3IHES 719sle] Zade 151 T =820
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5 mL2} 0.02M 2-thiobarbituric acid A2+ 5 mLE &35fo] 3087 100CE AAE 4z
(JSWB-30T, JSR, Korea)ol|A] ¥-2-A]7] & spectrophotometer (Spectra Max iD3, Molecular devices,
USA)E 0]-85}0] 538 nmof|A] 27513ict. ojuf] FFO2&= 1,1,3,3 tetraethoxy propane (TMP)S A}
geiglon, 239 e EERol A malondialdehyde (MDA)S] Qo SHaIsich

S|t HYIEf ZA (Volatile basic nitrogen, VBN)

o FY IS A7IE AAE S5 ste] vg FAEE ol &Stk Alee B FIR 10
g¥ DW 90 mLE homogenizer (AM-5, Nissei, Japan)E ©]-851%] 10,000 rppmojA] 187 #2135 &
filter paper (Whatman paper No. 1, Whatman, UK)Z oJ}5} ojol-g- 0]-8-519it}. Conway 27| 2J4o]
A& 1 mL, WA 0.0IN H;BO; 1 mLe} 0.066% methyl red -89} 0.066% broncresol green -84
1:12 &% & ethanol 300 mLO|| =9 TE= Conway A|2F 100 uLE @=Lt o] w] Conway 27 54
21 27 A $ KC0; | mLE 9 oA He] -8 SR8zt F 37CA 2417t 59F wREAIA
Slof HBOS] TSI D42] %2 002N HS0, 3940 Hgste] o) Al lote] A1zshick

(5 A4 -

=}
ofl

A B AAZ) < 1% 0.02 X 14.007 X 100
A

VBN (mg%) =

ZE7+ (Total plate counts, TPC)

2 579 Z45= AlEQ} 0.1% buffer peptone waterS: 1:2 B[ &2 A5} bag mixer (WH4000-
2751-9, 3M, Korea)E ©]-85t0] 187F FA5IE A5 1 mLE AF 3 0.1% buffer peptone water
9 mLof S}A3IFH. 342 15 mLE £ tryptic soy agar badgeol B =Lt & 37COfA]
24217k vljFatct. o]% AAH colony?] 5 4511, log colony forming unit (log CFU/g) .2

Ui,

SHXE]
E Aol Aik= A% 35] o4f9] vkEsie] AYE AR om, o]F A T2 T
SAS (version 9.4 for window, SAS Institute, USA)S ZI1E HA431 E2RHAE YR &

ook

i}
o,
10
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ool
ool
&
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B
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E

:
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o
o
1
g,

multple range tes)/ 02 Z1219] A Axje] et HIH Aol IAZ HFAA

M

Table 2:= Ai9- & A/Itt & F4 A= Ahs Uehliolth Bre e 22E ikt
AETg0] tiEol wiste] foHo2 W2 ghe YERITH (p<0.05). H7HE9] e 120
7FelE A9 AT S Yt (Kim, 2018), A BT (L 765, 2% 60, b 21.3)9] Yt &2
SER 7Hdoke F H2E QIsto] fadt A 0= ek wEbA e e At ¥t
o o] S vidl AC e, A me} A= ALY 2] o] STl et 57t
3hs TS UEHiZeH, 15%S 71t Aelahe didto] wiste] fol2 o= w2 g2 el
o} (p<0.05). A}9-2] Ao ZAISH= 7}ZE| 10| =A] M4 astaxanthinS o] 71E 4L Le A
& WERF=T (Latscha, 1989), A1 2H9] 22 FA2 battero] 7|0} 4 57g0] AP= o=
U] wizol] et o) Mkt dofd Ao = dekEr).



Table 2. Color of fried chicken formulated with various levels of shrimp powder

Shrimp powder (%)

Traits

5 10 15
CIE L 65.06+2.28° 54.24+2.09° 51.1042.75% 50.5241.41°
CIE a' 7.30+0.78° 7.98+1.01° 10.32+1.27° 13.76+1.39°
CIE b 20.47+1.69° 21.27+0.64 22.25+0.57° 22.4240.66

All values are mean+SD.

* Mean in the same row with different letters are significantly different (p<0.05).

pH

e B A71s o F79] pH A¥= Table 30l YERHICE pHE 2= AR7]7H0IA AH$-
Lo 7ol 1%l wet S7koke S UEhSITh 2 Ado] ARgE ARS- BEe] pHe
8.03°0= Z=|QM=t, Sung 5 (1998)> AFF 20| ehms H HQ] pH7} 6.23-6.252}01 S}
BAHHOE =2 pHE 7HI A £Zo] Al 229 H7lgo] S7istel et pH7F S7RE Ao ®
Tt o F79 Ag7ITte] Aojyol et pH 2T W HE Aol fashs B
eI AlSollxt= AR 717to] ZAabol wet npEe] Aol dofu=d], e g2
ZAto] W& J oA pH7} 74T} (Fernandez-Lopez et al., 2008). Hwang 5 (2013)2 & &5
< 7Rt AR A A7 71710l ZBakgol| whet nlgEe] gl whe ZAke] R Qlsto] pH
7} 45190 stof & AR fARE 23S B Ic A37170e] T pHY e A Y
A7t 7Kgkl whet HHds] Hadhs Bk Uerlch ol#fet Axte Al ] g 7]
EA] 3L 5Eo] mBES] LS ARSI WiEol r8EY] YR QIR pH A7t
LEjA dojt Aoz wetHrt

Crispiness

Crispinessi= F179] Y52 £ SHA 583 2407 w20 battero]] 715l Akt 7t
E 59 vl&S 2o} crispinessE FAFA|AOF STt (Choi et al., 2011). Fig. 12 A 282 H7}
o & F-9] crispiness 2 YERA Zo]t}. Crispiness= Al 222 H71go] S71to wet
S7Voke AR YERIom A B 15% J7Iet Aee tiRT 9 5% H7F AHeto] vls)

Table 3. pH of fried chicken formulated with various levels of shrimp powder

Storage periods

Shrimp powder (%)

(weeks) 0 5 10 15
0 6.59+0.02< 6.61£0.01< 6.660.015 6.77£0.014°
1 6.53+0.02> 6.60+0.01 6.65+0.01°% 6.77£0.01%*
2 6.49+0.01° 6.57+0.01< 6.53£0.01%° 6.75£0.014%
3 6.48+£0.01< 6.56+0.01%° 6.60£0.01%° 6.63+£0.01%°

All values are meanSD.

AP Mean in the same row with different letters are significantly different (p<0.05).
*¢ Mean in the same column with different letters are significantly different (p<0.05).
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Fig. 1. Crispiness of fried batter with various levels of shrimp powder. “* Mean in the same row
with different letters are significantly different (p<0.05)

90102 e He LEhIEt (p<0.05). Crispinessic AR 241512 2ol maillrd 933}
9] carmelizationo| = P WHS 4= UEH| (Gokmen and Senyuva, 2007; Kim et al., 2009),
202 batterE F|7|= IFoA AL ELY] maillard ¥FE-0] YoJLt crispiness’} S79F A 0=
TekEch o A B JA7REE R AER Al 10% F2 15%F 37F6k= Ao crispiness

B
Zeol B sk B,

A B2 H7RE B H419] T57} Arks Table 40] LrESIEk. Coloris A B2ko) 7
o] 27l wet Z715He A Uehglon], A% 2R 10% A7 Aot 15% A
|77} o] Hlsto] §OHOR B8 ke Ueieltt (p<005). T7) ABL UE3] batir
Sesio] zejshe BAA 7 20 Ao] 7|5me] ek wX)7] thio] (Serpen and Gokmen,
2009), AAZ QI A E99] AL Falo] HUSo] L W4E W] 71918 Ao Hoiwl

Table 4. Sensory properties of fried chicken formulated with various levels of shrimp powder

Shrimp powder (%)

Traits
0 5 10 15
Color 8.00£0.26° 8.50:£0.22" 8.83+0.17" 9.50+0.34*
Flavor 7.67+0.21° 8.67+0.33% 9.17+0.31° 8.67+0.49%
Juiciness 8.00+£0.26 8.67+0.21 8.83+0.31 8.50+0.43
Texture 8.1740.31 8.50+0.22 8.33+0.21 8.67+0.33
Overall acceptability 7.67£0.21° 8.17+0.48" 9.254+0.31° 9.00+0.26®

All values are meanSD.

*¢ Mean in the same row with different letters are significantly different (p<0.05).

Score 0: low quality 10: high quality.
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O Flavor A1 238 10% A7k ek} z7o] vislol o808 e ke eyl
(p<0.05). Joo®}t Kang (2003)°] W= A<= 718 Al Maillard §F&-0=2 Qlsto] AfS- E-2] gkt
F7] 2ol A= wizol, | Fldol Al 2Ee 7Pt Ry w2 F5E e 7191%
Ao 5 WHF:. Juiciness, texture= TR} A2} FE7H0] F-2J4Q1 Alo]E HolA| 9I9ITh. Overall
acceptability= A9 BEE 10%} 15% 71et A2} ool visjol $ojHow 2o gk 1}
ERHQIT} (p<0.05). o= 7HE= QIRE Al 579 Bt} 3Fn| JRO= Qlolo] w2 FHPE T2 22
2 gE) B AS 9 color, flavor, overall acceptability 3204 AH$- 2 10% A7t A2+
£2 IS W 02 Nof A e Ak B T A% Al A BB 10% Al Ao
skt weEr

X[gt MO (TBARS)

S715E9] AAtfol] w2 malonaldehyde Y/ Fufid] Adzt e Q7] wiZofl, A A=
2227} 1.0 MDA (mgkg) Y 39 4-8o0] BrRsslcty sttt (Kim et al., 2002) Table 5=
A S 71 & F719] TBARS 23S Uehd Zofth A% 03follA] A E82 A7t
#2J7-52] TBARS g2 thx7o] H[slo] fojd o w2 gk Uehlijlon (p<0.05), Ae- 8=
15% Z71gt Agj7e A% 153004 tixto] vlef fojdos @ ks Uehlileh (p<0.05).
o= MY 2ol TiE 7|EA] A4S AIkE oA APIE FHAZ AR WHETE Youn
S (2004)2 7|EARS FEES] F7b6lgke Wl 7|EAE F39715t0] H]sto] TBARS gto] RA Uet
Wkl sfo] 2 Ada} fARE 23S eIt A717to] Aabgo] ettt 9 BE At
oA TBARS #Z S7Fok= A3 WEIUSITE Park®} Kim (2008)2] Ao MEW 452 &4
ol Ao] ARSlEAY 7iEslElo] 7H d3IRHE, alcohol, ketone, aldehyde 59 FARER Eofj=]
A gkt ol FFS vA7] iRl & Ay 22 23t k2 AoE wokEh wEkA | FF
Az Al A 2O 7k A A 3] Aste] 7|ofd Aog wrtE

HI|ej &L (VBN)

VBN thill ] AZ0) AL S Bk 38 ARE ARGET, S|yt AlSA1E2] VBN 518
A= 20 mg%E TFE5EL 9t} (Jeon and Choi, 2012). A9 B2 H7I5t o E]7]9] VBN Zik=
Table 6] YERHSITE Al¢- E2-2 71 A2j752] VBN gk HE #7174 thzo] Hlst
of FojA o W hE Uehlilom (p<0.05), Al EES 15% 71t AT A 234714
27 9 ohE e vlste] fofF o W gk UERIT (p<0.05). Shahidi 5 (1999)°]

§_|Hrk|
(o]

Table 5. Thiobarbituric acid reactive substance (mg malondialdehyde/kg meat) of fried chicken formulated with various levels of shrimp powder

Storage periods

Shrimp powder (%)

(weeks) 0 5 10 15
0 0.70£0.04"° 0.66=0.02" 0.63+0.015° 0.61+0.04%
1 0.72:£0.024 0.710.02*° 0.69:0.01%° 0.66+0.02"
2 0.75+0.01° 0.74+0.04® 0.73+0.03* 0.72+0.02°
3 0.77+0.01° 0.760.03* 0.75+0.04° 0.73+0.01°

All values are meanSD.

AB Mean in the same row with different letters are significantly different (p<0.05).
*¢ Mean in the same column with different letters are significantly different (p<0.05).
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Table 6. Volatile basic

nitrogen (mg%) of fried chicken formulated with various levels of shrimp powder

Storage periods

Shrimp powder (%)

(weeks) 0 5 10 15
0 2.52+0.01 1.68+0.01% 1.68+0.01% 0.84+0.01<
1 7.28+0.49%¢ 4.20+£0.01% 3.92+0.975 2.80:£0.49
2 14.29+0.014° 10.55+0.815° 9.80+0.49% 8.40+0.01<°
3 19.6120.49* 17.09+0.49% 16.25£0.495% 15.69+0.49

All values are mean£SD.

A€ Mean in the same row with different letters are significantly different (p<0.05).
*d Mean in the same column with different letters are significantly different (p<0.05).

Aol mad 7|EAR 71D Al A5 B SAIES] hemoglobinol|l M WES = Ahf d3} Zetsto]
ol o] /el wreh FAtet B-go] LERt=t], batterd] 71 71EAl] F4H 34 AXH it
S} @/do] dofut £ Ada Z2 23t yehd Ao s watE: ti2Tt 9 BE Aol A
71310] Z32rgo] Wt VBN gh2 o402 J718IH (p<0.05). Song 5 (2005)9] o] w=w
7] W QA 5] Aol el ofsf AgEe F7148 223 vidE] S4ol oJsf 2
o] ZfiElo] A= dRYordA: 5ol SJste] VBN gro] S7IRittal BHaisiylnt. mebA &
A Az Al A 2] ke S 7IE Aa A Astel] 7198 Ao wekdn

0] 242 B A 9 714 ofng Wk S Sl AR, 257} log 107 CFUg
O Hsstd o Bty HoJst} (Lee et al., 2020; Park et al., 1997). Table 72 Aj$-
B Wl o HAO) S 2T Vehisich. A4 2 SRl A o] 7leo] 571l

AL UERo, S RLE 15% W/ H2FE Tl Hel] gojHoz
4 ViERHSITH (pr0.05). 419715 A 4] 4129] o] olsle wWIBE oA Sist

A7k} mlwstel 0% o)) A8 ol AE Lhekglrka Slo] A4S Bdko] W] F7KE4E
S 249 Fagol SOl A% A A3t o) wasle] ngEe] 4SS A AoE Hee

o A 25 AR 3FAIA et A9 Hime] Wlago] Z7Kl et gashs 4

Table 7. Total plate count (Log CFU/g) of fried chicken with various levels of shrimp powder

Storage periods

Shrimp powder (%)

(weeks) 0 5 10 15
0 - - - -
1 3.67+0.13¢ 3.6120.15° 3.56+0.12° 3.4540.13°
2 5.05+0.224° 4.94+0.214B° 4.84+0.10"B° 4.68+0.10%°
3 6.07+0.18™ 5.91£0.07* 5.70+0.125 5.56+0.075

All values are mean+SD.
AB Mean in the same row with different letters are significantly different (p<0.05).
*¢ Mean in the same column with different letters are significantly different (p<0.05).
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YERIT. of2fel k= AL 2] e 71EA] nlEe] e dAst]
gk et g 3 AR A A 222 A7ke e AefAdl 7o Aoz sddn

V. 2 <%

£ AFollA= A BT 7t ] e W A9 AT FA5dS 26 o 5
Az Al AR B ke & FY ZgHsiel 71Qlot HEE AT, ANEot GHEE
S7HIF. A7 pHe F7Fgol S713tel met 7t om, Ag7171e] w2 pHe A7kl
3713l weh LA Zhaotodnt. Crispinesss A 9] H7leo] 3713l wt 371t
7t At A 559 gt o= Qloto] A BT 10% H7F A7t flavore} overall
acceptability FEOA 71 &8 7S Wtk TBARS, VBN, TPCE A Hlo] $ha% 7|24
FAIsE 5o & FA AP E SANFL ol AR AAE EUE AR £ 10% 7ot
£ o] 43} A SHAA <3 F FHHS AXT 4 YS A0= wgkE

a7 =

£ A7 FFoeh Z1E e eiele] Aol QAste] iUt (Authority No:
KNU IRB_2020-40).
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