. ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
Korean J. Food Preserv.

checkfor | | 28(2), 297-302 (2021)

updates https://doi.org/10.11002/kjfp.2021.28.2.297

STLE

L5 IR =T P QY

&
= o The Korean Society of Food Preservation

Comparison of the chemical and amino acid compositions of breast
meat of broiler and laying hens

SeungWha Jo', EunJung Yim', Young-Soo Kim’, ChangSik Lo’, DongHwa Shin’*

'"Microbial Institute for Fermentation Industry (MIFI), Sunchang 56048, Korea
Department of Food Science and Technology, Jeonbuk National University, Jeonju 54896, Korea
3Shindonghwa Food Rearch Institute, Seoul 06192, Korea

A 2 dEA Hrlsdel

B2L-.O [ M o
2511 o =1 22 1213 =13
2o - i P47 - PP - ABI
(T USOMEMATIS S, “THBHSIW AZZSHL SASSAEALA
Abstract

This study aimed to compare the chemical and amino acid compositions of the breast meat of broiler and laying
hens, which have low acceptance in the market. The breast meats were analyzed for the chemical and amino acid
compositions of hydrolysates digested by protease at optimum reaction conditions using the amino acid analyzer.
No significant differences in moisture and ash contents were detected between the two types of breast meat. However,
there were significant differences in the crude lipid and protein contents of laying hen (1.01% and 23.68%, respectively)
and broiler hen (1.54% and 25.41%, respectively) meat samples. The amino acid contents of the breast meat samples
of the laying and broiler hens were as follows: aspartic acid (6.88% and 9.84%, respectively), leucine (2.01% and
2.99%, respectively), and arginine (0.97% and 1.32%, respectively). Furthermore, the broiler meat had higher contents
of essential amino acids such as valine, methionine, isoleucine, leucine, and phenylalanine. The total essential amino
acid contents of the two types of meat were 5.87% (laying) and 8.29% (broiler), while the branched chain amino
acid contents were 2.97% (laying) and 4.60% (broiler). The result of this study suggests that the hydrolysate of
broiler breast meat could possibly be utilized as functional ingredient for patient foods, elderly food, sports drink

and condiment sources.

Key words : chicken, breast, amino acid, essential amino acid, branched chain amino acid
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H 18R 242 28-S Y5k 8 FEC| HIAIE
o] WRgRoR 857, ?—I%fﬂ 55, kol gol 3
wlo] Qltk(Patel, 2020). THEL olof W Q3 oFS mjd
AE-S Boto] TFoHA] ot Adst dFEAFFoE AW
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FAZE of "L, Aol A2 = drol7lsol ot
o} SRlolAl Y s SRR 88.1 golu, o] 7]
THE TFEA Hoke A HES 19. 4%01] olgtes K
210]tHKDCA, Korea 2019). "]|=9] ALXE AJQ19] AL
A} 71%) 49 56 g FAsIAL Om}(USDA 2015).
Luet S5 A8 20184 7|E HA17] 27.0 kg,
1171 142 kg, 21717} 127 kgO 2 o}F Ha7|= WA 857
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9] 263%% AHAISHIL Qlo] F83%F SFAYUCITHMAFRA,
2018).

Ha719] T A2 7154 5 WARo] go] ghREof 9l
I, A FEAHES £117] 5 AAS0] FF5E0 e
o, EASO] AR AAGo] AMiETh XEBHEr) Er
(Postati, 1979). H2] AF7]e} H|WS wf Hi117]|9] A
A, FEAEE, 9 2R § Eol skl
o} Ha75= 20% o7t Thldolm, SA|9] ARg7ITto] 4
ool wje APBT} ERS] Fgo] Zat S
(Simpson} Goodwin, 1979; Singh®} Essary, 1971; Twining
S 1978), 4758 A2 T Slgo] SRtk ot
(Twining -5, 1978b), 4-85% SA2] THld dbgF Zjol= ¢l
kil B 15FATH Goodwind} Simpson, 1973). B75ARS
g ghefo] 23.3%0]™, AH 0.4%°] ExFsto] Tl
9oz ©Z5CHRRDI, 2017).

Hi7|= IR 951l v 7|50 Hls| F
T E/79] 07} lof BE dARFolA Aashy 28
7H FH= oot HE d2olEolA AdoEa 9l
(Ahn3} Park, 2002). 55| H¥7o] AW 5o HAEFE
B2 An[go] 4AsHA S7Fstal Lo, Adet AEskE F
Tole ATl dH gl gdo] a1y Al XA
Ao = F7kskal YTHKim -5, 2007). 7F 7H71e9] &
23} 191 715 9 ghdo] BR 59] J7I= lsio] SHEH
= Hohe & 280 tigt =871 $49] S7kskaL Stk
(Chae 5, 2012).

911719 79 F BV gy} 2] kol 7
7}k OF 23%, 1.2%(Kim, 2011)& tE F-9]of B Tid 9t
T2 AAJs] B Fulish, A don FHAHE
< o 9ol s drt 29 dhdE YERHTH(Koh}
Yu, 2015). T H7AR go] Hiishy LR 4HE
0| 7% Al YA E Ho|ojE AHo g Zgs Wl
Uol, TARE AlFES0] FAIEHIL UAt(Jung 5, 2013).

I8u B JUTE o R e S45HARE 2A 0]
FA6kaL 9] o] £A] ghot AHRLY] 7|57} HojR|aL 4
Hggo] AlRtEo] § 7ol = M= &5 Holof &
Z Qo] UtiKong 5, 2008; Schilling -5, 2003; Thielke
5, 2005). §7I5AE 54, AAIHH #4 7o) 7ok
(Warkup, 1993), £3] 542 A=l $83F AT k= A
oz HiEo] QlthLee &, 2008).

oM, FRoAAE [efske Hlwu 7119 7150 wek
Rt 59 9ol ARSELL =T, U] A8 9 &
T2 1% AlgtAo|t). o] Uut SARE Aok BEY
& (broiler) FFI SAE Al= native F5°] I=T, ol
o] QGO U B4 Holh SickNam 5, 2019)
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A2 "R7IE 54 v & o B854l alkalase
(Novo Nordisk Inc. Bagsvaerd, Denmark)?} flavourzyme
(Novo Nordisk)& &7}1st0] 55ColA 2A17F AF st A
2ole ofslsio] olote 2xj0] AH WETAZT T Hafelo]
ofuliAl 4 AR AMgaIck

ofo| k=it B4

ohieil AAR= Al 10 g& F5l0] 33k 5574 30 mL
£ 93 et £ 50 mLE HE5Ioith 22uE 0|85
2027t FE9 & AEE (3,000 rpm, 102, J-26 XPI,
Beckman, Indianapolis, USA)SFITE AN 2 mLof| 5%
TCA 2 mLE ¥ Q4EZ](10,000 rpm, 10&, J-26 XPI,
Beckman)s}e] 0.02 N HCIZ 3|ASH AFS9HS 0.2 um
membrane filter(Syringe filter, Advatec, Tokyo, Japan)©] &
IAIZ1 & amino acid analysis(L-8900, Hitachi High-
technologies Co., Tokyo, Japan), UV/Vis detector(440-570
nm), column(Hitachi 4.6x60 mm separation, Hitachi 4.6x40
mm ammonia filtering, Hitachi high-technologies Co.)& AR&
sto] BAGET. AlR FAFS 20 pl, o5/ buffer
set(PH-SET, Kanto, Tokyo, Japan), &4 2% 50C, buffer
52 0.40 mL/min, ninhydrin 552 0.35 mL/minS. & &
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45191t
A 24

L= AE2 33 o) HiEsie] ZaE EEjom, FAX
ZIZ(SPSS ver. 19.0, IBM Inc., Chicago, IL, USA)S o]-&
sto] HarHEEHA meantSD)YE Alktsllom, ZF Al +
7ol BAA 4994 AL Levene’s ttest2 30Tk

Hr

A 9 A 7159 dubdES B4R A= Table
13} 2ot 8 2 A1 SARIA 4% WYE & At
o= Holz| okal, ZAI} 2ekuld, 3lE JFg2 A7t
ZART =U}. Goodwind} Simpson(1973), Scott(1956),
Twining(1978)°] W= H117]9] A AR 7]71o] Zof
A A9 o] S7RITHAL Sl=T 2 A-Ad SA
7} 1.01 %013, SA7L 1.54 %= ARS7171ol| o Aoz B
oA oottt ol= o8 FA 9 SA9 5, A= Aol
)t Aok WA= HAcHGoodwin} Simpson, 1973; Scott,
1956; Twining, 1978). XA Sk £74](23.68%)°] H]
o SA(25.41%)7F B =2 S UEHIH & A+ 2
o]l ofshH H7sAS] AR 23.3%%1 2 ™(RRDI,
2017), Koh®} Yu(2015)0] W= Harr] F9d g ot
Fo| 7IEA2 22.9%E 2 A+ A9] 3} fARES Ho
FSITHKoh®} Yu, 2015). IS SA= 1.15%, SA=
1.26%% k.

OfO| L bt Skt

H7IEAE 7Haofiet B ] obn| it 9FRS Table 2
of At} G4 7h EolE B ob|iARS F 28%0] AE
Elom, A9} |-49] aspartic acid= 6.887} 9.84%2] H]|
22 7 w2 e UL 11 thE2 leucine(2.01,
2.99%), arginine(0.97, 1.32%)2] 4|3t}

Z of| Al FEE2 FA1Q 9 19.37%, A= 27.34%
2 SAV E%oH, I o)Al 9%9] S B B4
£ 5.87%, SAI= 829%= SA oA Bpo| Al A

o7} U Ate Bt 477] 54 AL, B2 ofv]
AR 8.66%(RDA, 2016)2 SAIC Hlotar, A(HA,
U)o 79 Bk obrlicAle] FL 180%SA0H, Aok
wARS 0.96%(RDA, 20113 BFi17] 7RSAFRTHS 4] U
o, Agtoh] ARl lysineS 0.10%0] Eastich

2 AollA] leucine2 Bpot| At F 7FE = TR
UEiglow, £3] A Bls] SAE o83t 25 oA
oA 7FE =& T2.99%)= HEIHSIH: Leucine> Tl
A FE SN, AE f Sl BEeiE Aok, e
so] AR G emprlolAle] BaRO] EAS B
gtk 4 A QItHTymoczko 5, 2010). E3F Q1] HH]
£ 205l0] W% EETS Wo] UYRUS 4/ Ak 5
A& 7HA 3L Qlth(Kalogeropoulou -, 2008).

Histidine™} arginine2 leucine F& ©]o] =& 3RS
Bl Paeofm] iAo 2 o] HA| FAO| BIs| SA7} T =
S eIt Histidine> F41e} 2 <5 7152 b4,
o] ME9] d5S JA5kal(Hasegawa 5, 2012), arginine
ARRHAO] AA R AMGE|o] EH S-S R4Sk H| A
|5= ZA0=E dA SIthWu 5, 1989).

H] &= oju]ARQ] glutamic aicd+= aspartic acid2} TJ&E0]
A0 mjzt E4oA AR R E M Xrjg AT
sh, 52k, x| X 83t E gt A Aol Hofsk=
ARoz d#A QloH(Hong 5, 1989; Kwon &, 1987),
alanine> SHFARE, T A A-G, AL D20 Tofsh=
H|(Felig, 1973) ©] & 7}A]7} aspartic acido] o]o] =2 3
= UESItE o] & 71A] ofu|icil HA| FAo| H]sf| A
£ o83 AN =2 TS UESItH

shE, 2340l A7t Z 3 (Foure?} Bendahan, 2017)
£TEE BAol= o WofstH(Rahimi 5, 2017), H5 &
slof a3} 9l=(Bae 5, 2019) leucine, isoleucine, valine
5 EX]otu]zAKbranched amino acid, BACC)S 25-415=9]
25 u7lol, 2%o] SsfElo] WAl 3R] RojAie
Kol A] % BATH of|ALOE PelFL LBHAg AFo|
U 204) HRRoR 28 TAARCl BACCE EA0 297%
S0k 460%7] FHpElo] BES| BE AT AR &
£29] K54S RoFT it B, 217]oks 357%E
SAHEG 231, Boll= 0.96%= A RIUTE Temesgen &

Table 1. Chemical composition of chicken breast meats (unit: g/100 g)
Contribution Moisture Crude fat Crude protein Ash
Laying hen 74.90+0.701" 1.01£0.20 23.68+0.26 1.15+0.09
Broiler 74.43+0.81 1.54+0.03" 25.41+0.74" 1.2620.01

YAl values are meantSD (n=3).

ISignificant differences were compared with the same column at “p<0.05 by Levene’s t-test.
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Table 2. The content of amino acid in chicken breast hydrolysate

(unit: %)
Amino acids e henbroter
Phosphoserine 0.17+0.04"  0.19£0.02
Taurine 0.04£0.03  0.07+0.03
Aspartic acid 6.88+0.35  9.84+0.63"
Threonine 0.31+0.21 0.55+0.12
Serine 0.24+0.03  0.41+0.07
Glutamic acid 1.05+0.03 1.41+0.29
Sarcosine 0.04+0.01 0.03+0.02
a-Aminoadipic acid 0.16+0.04 0.22+0.14
Glycine 0.07+0.02  0.30+0.13"
Alanine 0.55£0.09  1.48+0.18"
a-Aminobutyric acid 0.22+0.06 0.04+0.02"
Valine 0.57+0.09  0.93+0.15
Methionine 0.67+0.11 1.07+0.04™
Isoleucine 0.29+0.04  0.68+0.11"
Leucine 2.01£0.22  2.99+0.32°
Tyrosine 0.28+0.13  0.68+0.13"
Phenylalanine 0.63+0.14 0.97+0.10°
B-Alanine 0.71£0.19 0.62+0.15
B-Aminoisobutyric acid 0.98+0.19 1.10£0.22
y-Aminobutyric acid 0.1240.08  0.10£0.00
Tryptophan 0.21£0.18 0.27+0.05
Ammonia 0.07£0.03  0.09+0.10
Ornithin 0.14£0.02  0.14+0.06
Histidine 0.91+0.08 1.48+0.18"
Lysine 0.17£0.13  0.22+0.09
3-Methylhistidine 0.0240.01  0.02+0.02
Carnosine 0.91x0.08  0.15+0.15”
Arginine 0.97+0.23 1.32+0.23
Total essential amino acids 5.87+0.15 8.29+0.92"
Total branched chain amino acids  2.97+0.08 4.60+0.63"
Total amino acids 19.37+1.15  27.34+0.63"

YAIl values are meantSD (n=3). .
z)ﬁigniﬁcant differences were compared with the same row at p<0.05,
p<0.01 and by Levene’s t-test.

(2018)0fl W=, Al Higd 9 Sl wehA Halr]9] of
o)Ak ARAE 2A4J0] EEiRthal HaE]of Sl=t, 4o
& J1719] opu|iit S RASH ] HsiAle Al &
ot ATt ZFPEfojop & Ao WHETHTemesgen 5,
2018).

o] A+ Aol Hx FA} SA9 7S ofn| Al
o 4T} el Aot s AoE FRIFIH o=
Chen(2016), Watanabe(2004), Zhao(2011)9] e} F-ASH
2=, A7 E &5 Ao whE Zjolof QJsf ofniAt
g 2 2AREA], HEto]ToflA ZolE HolF=3ItH Chen
<, 2016; Watanabe 5, 2004; Zhao &, 2011).

2 o

2 AoA= S Ha] F SAL SAY dRHdEs
Salst 7R RS By BalEAs este] ofol
S FRlstink 857t ARk grieAe] €8x
ool $18) 71518 EoIL 754 240 25) 5 2
omE Agsbr] St J12ARE AFATA ST
TA} SA 7159 IdES BAS A3t 7
S| ERFEE FolAR] ApolE Ho|A] AYAITE, FAM, 25
w7, S geRe olRl Aolg nalth 2} Zeh
9| g SAVE FANL B FFS vehfoirkl 4
/100 g, 2541 g/100 g). SA 2 SA19] 7|54 ThHdEs|
B4R JKeRafe R ofulAt B4E g Az} 2t
Zte] Sl ofolieARe  28%0] FEEIOT, aspartc
acid(6.88, 9.84%)7} 7V =8 12Rg Lol 1 TheL
leucine(2.01, 2.99%), arginine(0.97, 1.32%)2] <=o]3itt. W4
ofu|Alt £ valine, methionine, isoleucine, leucine, pheny-
lalanine®] 9> A0 W] SAF 2 TS HERU R
. WepotuluAt TS FA) 5.87%, A 8.29% 2l
Q1 ZJolE Helow, I8Pl 2 A= Aot
AH] S FA| 2.97%, SA| 4.60%= Ao|7F ULt o]
ANE 7RG o)At B} 2] 2 71544
A2 A HsAle] S SIS,

{ ok > ol
( }"N

;

Al =

o] 7ol MR Ha] HRE AT AE oL

(ol ZAE ="yt
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