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VROERE (C) OXMBIEDRBICIZEDMBEREGRN AL N, £z, BIRSILOBS & Gs DEICH
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CENONIARBMOGEDRAELRBIEEIN TS,
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BOEMMREHRILY, BETIAREMBIED - OHNE
ELUBTINDI—IVDFNHNBABTHS GiH 1974). &
55, IBHMERREDEH S /U B 3FHMEEIE L
TERES LY HKEREULTOIAEN SV (AD
1999).

COLIBEST RIS EBEFBNOHAS /3
VBERELIETILESRDRERELETV, FmifFon
BREETL8LEEIET S ET, RIPFEREAHT
TOBMERICDOENEEEZSNS.

Z 2T, AR TEERMAORIMICITS, FINERE
AEHRA D ITYEEREL, ok OkeEL) L
iR DAMEREL, TNOSDNATIVEMREEICKT
TRINBWKRDEZESE, SRTYBOTIVFNBEETTHD
TEHELOICHASNTWEFHF LW TO—F (kLo
2002) [C&-THEL .

MES X UAE

1. &H#

KPR T, BIRAEHATE TRES N A DD
(Ammodytes personatus) % R¥tE L TEIE SN /-HR
BASETYE (1 HF DT ; BPEHEASE, HA) 2EA
L. RA1ICEBBAESA HFITYBORDMEME R
Y. AR TREYUL CBRAGZA DS ITTY FTHEXRT
KAEBN6I1BEL, 70/ 0B8N 81% 5<, B2
MN0.6%1E<, pHA05EN . Fio, Bonz8E
FIVDTIVTRBEDIBED 120, 821N (K ¥ 1 7 ;
Fa1—E-0HD, £ #HA L. 0H, BIERINB
[FKDE116%, 7/ 0EB76.0% 5L pH (2 10%
KBRTTI THSERLSNTWE (JEES 2005).

2. BHARORAE

FRONEEFE D RIS (M. superficial pectoral) & RK95S
(M. deep pectoral) & ARALE —20°C TERL /2
BEIRNE (B DPREE (Z5MH) JYBAL FKD
T—REREER, MTEBHCEZBREL, 4mmBYAX

DHAZA[HL /o RIS, BELHE (41-ASNFE; (B
BB IR, R 2AVWTARATYZEFL 1.5mm
BOYA XDHBALZRHBL, 40% VILE F—ILERE
%, 9 1kg DREE (@RI REEL, —30°C THERREIEE
TEBRE L. UT, AHRTIIEELQIBEZRDIBA
HRIRA & LA

3. EBHRLARTYESIUZ0ESADIMKNIE

BRS L -BMAEASEA DT ITY SERE (—7~
—5%C, —8) L/, R2 (IRTERELTHEELREL,
K% 18~150% 0L TIN%E 3.0% (w/w) D NaCl
LU0, 2% (w/w) DEIREING EH(T/NEY ALV b
HwEd— (SCP-28L; MRIEARELERr, R #AWVT
WISDEAh YT A V7 ETol BRE, hvT o1 IR

Table 2 Mixing ratio of water into ground culled hen
mixed with fish surimi

Mixing ratio (w/w) Water Albumen

Ground culled hen Fish surimi Water (%) (%)

50 50 0 0 0
42.5 42.5 15 18 0
35 35 30 43 0
27.5 27.5 45 82 0
20 20 60 150 0
50 50 0 0 2
42.5 42.5 15 18 2
35 35 30 43 2
27.5 27.5 45 82 2
20 20 60 150 2

The frozen ground culled hen and the frozen fish surimi
were thawed and various ratios of water was added to
the mixtures of ground culled hen and fish surimi (1 : 1).
The mixtures were ground with 3.0% NaCl with and
without 2% albumen powder.

Table 1 Proximate composition of ground culled hen and fish surimi

Content (%)

Product Materials pH
Moisture Protein Lipid Sugar Na-PPi
Ground culled hen Breast muscle 69.2 23.6 1.9 0.30 6.3
Sorbitol, 4.0
Fish surimi Sand eel 75.3 15.5 2.5 Sucrose, 3.0 0.25 6.8

(Inland made)

Sorbitol, 3.0

A breast muscle of culled hen was collected after slaughter. A subcutaneous fat in the breast muscle was

removed and muscles were minced with mincer.

The minced meat was strained with strainer (Type 41-

AS-NF ; Akashi Steel Mill Co. Ltd., Tokyo). Strained meat through strainer of ¢ 1.5mm was mixed with addidives
i.e. 4% sorbitol and 0.3% Na-PPi. The mixed meat was divided into about 1kg piece and packaged with freeze-
pack. After packaging, the ground culled hen was frozen at —30°C before use. Na-PPi : Sodium polyphosphate.
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1o, ZEIET IV DIHEITRKD T 30 nfEHEE, 25°C
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BrL CTL A4 X—2% (NRM20021 ; RENTE @R, TR &
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L, cno5D7IVEIM (Gs = BS/bs; g/cm) Z&EH L
72 b5 2004). 28, 4IVBIME(FSEISRIERS (TSRS
19%a, b) MAREHERBL/BEERLTHY, HF
FZoTIVE LR ERTRES L TSHETHEICH
BEnTWbHDTHS.

6. INEGILD—AERS DRITE
BERANDIIK OkEBEL) $hRIEKD—MMD &
IETIVREEICE A B E(CDWTHRET 5720, A
LA T IV DKDE, § /0 ERESLU pH %
Bl L7z (B22002). Thbb, KABICDOWTERBE
105°C32I&%, & V/RO0BERE (> 7TIVY —IVE, pHIFR
FEZBKTIOEBHRRLTRED A XK, HTRE
B pH X — 2 =BV TRIE L 7=

HREIUEBER

1. MK UIcRIERERMOMERIC K B 7 IVAZREEIC
K3 ITERIVPAMRAMORE

BRI, BIRA A AFITYE =111 (w/w),
AHFITYBERITHKL, IPBHERZE 0 X72F 2%
0L TIREL 72 DIEAIC L 57 ILBEIC DWW TR
STL7c. ZBRIOAT IV OETRE ((2), (0, (&) B&
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mh ot WEIMA (b) (FI0KEDIBHOITEL, DI H
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DOEABSR (T D BN RO SN REIKEH L W
BEER B 128, FlRIEBMERNS T ILEDBIEHE
HBLICKKRBITE, TIVOBehET L. Z Db,
TIVRKEEALEEBID & D WRET, 770V v—h
TIEAT B ETCIBNTLEIRETHS L) (C
‘BRI, A HFITYEERR ((e), () DTV
T3, BETRE () & LURETMA (H & (CTHENE
EIIDBEWENRAT IV TOAUENTETH /2. T4
HH RIS VT IV D 2B LA ER, BIE
ReJhes o=, ZOEBBHICOVWTFEEAEDRAI(C
BWeA hr+ 397 Y B0EEEMHEDEHL Y THB Tkt
PThH5.
NaRnnms (B), BMAERDIATIVDBE
(@), ) [FAMCLYHHEBERIFEF—RICERT S
HDO, WIEE (@) HLUWMA (b) &FENE
EBRORELY FINBERIDSS (A) &(FEFEML
BEThotz. LHL, BRAEAASFITTYEDRE
(@, (D) o ILTR, INBEFNDHS (A &
IRk (CHRETSRE (o) S LUMRBIMA (d) &3 HIKED
BN VMEEE R 2ERIERE L Tho/h, hikK=ZI(IC
B Y7 <, INBAMIICL Y FEIE (S 4L DSt
HIEIEN, B LR o7 F72, BIrMA @) (&
DOKEDIBIDITH VMR E SR BER@ZRL 7oA, FAND
DFE A O ) EFHNAERICHESIBETINAALN
BWR TR/ —A, 1 Hh+> 3T YEER ((e), (D)
DIES IV TR, IIEARIIC & Y IR L D% hs s
SHAIEMCJREE B o oAy, FABNIOER I > THEETRE
(e) &LWHMA O FWFnsEd L, £/, KELHS
52T, BHREAER (@, (b)) wEE ((©, @)
ERELCERB S LEA2T, IBDANICLET )L
MEDIBRNR (IFRBEAERL Y L BIRAEA AT I
YEDRBESSLUAM DT ITYBERTLYBEICHRN
5EVWH) T ENTEB.

2. Hk UTHRE L ZEMES IV DMK
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VIRV EREDEBRANSE/ NS —SEELL, TY
BOEREDBEFRERAEBL/Z. TTICEITRLELD
(2, INBHRTFNOBEEICHNDST, ERENS (348
Y IVIETZR Ly (D0 )L DRRBTSRE & BRI A4 (L



e - AR - Bl - 28 - BT - WA - KB - dbk - FHH

(A)

1200 (a) 1200 (©) 1200 [ (e)
E MN_.
& 900 | 900 - 900 |
g g B = L [ u|
2 600 . 600 600 |
=
£ Mt
S 300 g 0-0—0—9—e—o—9 300 g 300 |
m I ———H—X

0 L 1 ] L i 1 ] 0 I 1 1 Uﬁ

0 1 2 3 4 5 6 0 1 2 3 4 5 &6 0 1 2 3 4 5 6
(b) (d) (f)

15 15 | 1.5
=)
(&)
o
B 0.9
=
2 06 |
o
; 0!

0 0 0

0 1 2 3 4 5 6 0 1 2 3 4 5 6 01 2 3 4 5 6

Preheating time (h)

(B)

Breaking strength (g)

Breaking strain (cm)

Preheating time (h)

Figure 1 Preheating-time dependent changes in breaking strength and breaking strain of two-step heated
gels with or without albumen as a function of mixing with ground culled hen, fish surimi and water.

The salt-ground meat from the mixture of ground culled hen, fish surimi and water with various ratios was
preheated at 50°C for 6 h, and subsequently heated at 90°C for 30 mm. Assay condition : Sliced gel of ¢
30mmX £ 125mm ; Using a rheometer (NRM2002, Fudoh) with spherical plunger of ¢ 5mm. The weight
ratio of water : 0 (@), 18 (1), 43 (A), 82 (@), and 150 (*) % of heated gel (wet weight).

(A) : without 2% albumen, (B) : with 2% albumen. Mixing ratios (w/w) of ground culled hen and fish
surimi from sand eel are ; ((a), (d)) 100 : 0, ((b), (e)) 50 : 50, ((c), (f)) 0 : 100.
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FAEHOEBERT (CEEVBIE T, (ZF—EN, F/@FET
fE@%ERL ). £ T, KRR TE, FlEN2AETHR
WENDZEAT )L DIRWRE S MM A% ER L, &7 /%7
GREEDEBRAESSA—FDEEETIZEICL
7=. 7z, TNSENRT IIVO—RMERERN, T
REERIE4(TRT. TNICTLBE, INBRIIDEEIC
MAH 5T, WIENOINERAT ILDIHETHIA SNIK
D EENRAT IV DOEEP (TRIFSN, FHICELTY v
IOERENRYT BEBARS . 7885, pH (ZA A
FI9YEDREEEHNFVEE, OOV LERT LEGICH
Y, 6.4~69DEETHo/z. ZNIFZAHFITYFD
pH AP S (pH 6.8) Z&ICLBEERZLNS.

3. TIEREEDS NV EREREESBRAS &
UERATYFDRALEL DR

CNFE TSRS L OO EEEMKFMEICET S

HMRTIE, RERERMNS /0B, DFEDESLH
[CHhhH 6T, TILOBHERILEZISEKEL, ¥
MENZTIVDBIEE (G) (4, TDRE (C) DIFIF2E
(CHBIT B ENEZL, G = kkC (kEald®WEITL-T
REDEH) TRSNBZEHLoNTWS (FBAK 1978).
dbEsS (2005) (FHIBRBOASET Y HITDOWT, ZEEHD
)L DEETRRE (BS) &4 v /0ERE (C) &DE
REFVWTNE BS = kC* DA TERIN, a DEFERN
D DEFERMEEZRTIEROINH S EHLE T3,

AR TIIBITRROLE LB ST 5 ORIV
DIFEEE DXHEE (LnBS) (CX L TH /0 ERED
SH#E (LnPC) =70y p L7z, ZORRE 2 (TR
Y, NBDORNDOEE, BERAEAHFTITYEDRE
BECHnbsd, MEDOBEREERN TRRSN, B
FREBO—RANERN_FETRO:. NICLBE,

Table 3 Proximate composition of directly heated gels

Mixing ratio (protein conc.)

Added water

Content in directly heated gel

. S (%) SR P
round culled hen Fish surimi Moisture (%) Protein (%)

0 67.2 22.9 6.3

18 71.8 21.9 6.3

100 0 43 80.0 17.4 6.4

82 80.5 13.6 6.3

150 81.8 12.1 6.3

0 69.4 20.5 6.5

18 73.2 18.1 6.4

80 20 43 7.2 14.9 6.4

82 81.3 12.0 6.4

150 85.1 10.1 6.4

0 72.0 17.5 6.5

18 75.7 15.5 6.5

60 40 43 79.3 12.4 6.4

82 82.7 10.6 6.4

150 85.8 7.4 6.4

0 70.7 17.9 6.7

18 74.5 15.5 6.7

20 80 43 79.4 13.1 6.7

82 81.6 10.8 6.6

150 80.8 8.0 6.6

0 73.1 15.1 6.8

18 76.6 13.2 6.9

0 100 43 79.2 11.5 6.9

82 81.3 10.4 6.8

150 84.0 9.4 6.9

The mixture of ground culled hen, fish surimi and water was ground with 3.0% NaCl (w/w),

and heated at 90°C for 30 min.
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Table 4 Proximate composition of directly heated gels with 2% albumen

Mixing ratio (protein conc.)

Content in directly heated gel

Addeg water Albtémen oH
Ground culled hen Fish surimi (%) (%) Moisture (%) Protein (%)
0 2 66.9 22.7 6.3
18 2 70.9 19.7 6.4
100 0 43 2 75.2 16.5 6.4
82 2 79.4 13.1 6.4
150 2 83.2 10.1 6.4
0 2 68.2 21.3 6.4
18 2 72.2 18.4 6.5
80 20 43 2 78.5 15.8 6.5
82 2 81.8 13.0 6.5
150 2 85.1 10.7 6.5
0 2 711 19.0 6.6
18 2 74.6 16.5 6.6
60 40 43 2 78.5 14.0 6.6
82 2 81.8 11.6 6.6
150 2 85.1 8.8 6.6
0 2 69.7 19.0 6.7
18 2 73.2 16.5 6.7
20 80 43 2 97.0 14.1 6.7
82 2 80.8 1.9 6.6
150 2 83.8 9.1 6.6
0 2 72.4 18.8 6.9
18 2 75.4 16.2 6.9
0 100 43 2 .7 14.1 6.9
82 2 80.0 11.6 6.9
150 2 82.5 9.4 6.9
See Table 2 for the preparation of the directly heated gel and the expression of concentration of each
components.
PBEANDHES (B2 (A) [F, BRODBEFPPED HFITYF A% BEHAM BRA: A HhFITYEH

BN, 1 HhF T8 R BHRA . A HhFITYF =

100) BLUVA HFI75%REHL EHBA 1 HhF D
TYGF = 25:75) ONERATIVOIRETERED, BDES
HAEDBICHENZ ENRYBBER D SN-TH S
(). £z, 1 HF3TYFDREBENZ VAL, T4
Hb, BBRA A HSFITYE =25:75E1HFITT
Y SEM (BHA: A HFITYE =0:100) KB
DOET IV DIRBIRRE & & /R O EEREDBMRIEAERIL T
Wiz, COEREWIMATHE L THRETH -2
(©. =4, PBaxEinLss (@2 B), “WTFho=
EHNS DIET IV D356 H BARDABLC(ZENEWLD
HoNTH, WEPEEE(L(Z(ZR C L)L B EE
w3 EpRant (b). Ff, ZOBRERIINGE
TIDOBBRAEIR, 1 HFITTYE255%BEELUA
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Figure 2 Protein concentration dependence of breaking strength and breaking strain of directly heated gel

mixed with ground culled hen, fish surimi and water.

The values of breaking strength ((a), (b)) and breaking strain ((c), (d)) were obtained in a same manner as
shown in Figure 1 by using 5 different mixing ratios of ground culled hen and fish surimi. The protein mixing
ratios (w/w) of ground culled hen and fish surimi are ; 100 : 0 (H), 75 : 25 (@), 60 : 40 (A), 25: 75 (V¥), 0 :
100 (CJ). (A) . without 2% albumen, (B) : with 2% albumen.

i)

WA &5 U/ ROERE EDREICE BERDEEN L
YLD &&FBHT FERIIRRET).

4. HFUNRVERENERLDRESMET IV OUERTERE
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ETHBIM 2 (3TN0 ZABS R DE T (TREWENT 5 (4B Y
MR IL) ZENG, TR IS L T VA E
Ov hT5E BEOREICEDBEARYIIDD, T
DEERDOBIFBRANSHF TSI OHEETHET
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Figure 3 Relationship between breaking strength and gel stiffness of directly heated gels formed.
From the data shown in Figure 2, the gel stiffness was calculated as (breaking strength/breaking
strain), and plotted against the breaking strength.
(A) : without 2% albumen, (B) : with 2% albumen.

Refer to the legend of Figure 2 for symbols.

Table 5 Relationship between breaking strength (BS) and gel stiffness
(Gs) of directly heated gels with or without 2% albumen mixed with ground
culled hen (GCH) and fish surimi (FS)

Mixing ratio of protein y = ax+b
Additive concentration of GCH (y:BS, x:Gs) r2

and FS a b

100: 0 0.786 —18.5 0.995

75:25 0.804 —12.4 0.998

None 60 : 40 0.989 —43.4 0.999

25:75 0.657 —42.2 0.999

0:100 0.485 —19.0 0.999

100: 0 0.773 —14.8 0.998

75:25 0.863 —43.3 0.999

2.0% albumen 60 : 40 1.092 —67.0 0.997

25:75 1.153 —101.3 0.994

0:100 1.112 —60.6 0.996

A regression line was fitted using the least squares method on the basis of

the data shown in Figure 3.
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DA (a = 0.989) (FKREL, BHRAICK D7 IVEHEN
DEEHNBOHOSNZH DD, WMEODRKEREKARELT
BOLNIVICBEST A HF DT Y B 25% BENH
IV EBRIBABIRIIER T )L DERDDE (a = 0.804 &
0.786) (34 HFT 4% RETYFIDENLY EHOTH
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Figure 4 Comparison of relationship between breaking
strength and gel stiffness of directly heated gel from
ground culled hen (M, [J) and chicken surimi (@, O).
Chicken surmi was prepared on a laboratory scale from
breast muscle from culled hen by the method of Kitakami
et al. (2003). The additives, moisture, protein concentra-
tion and pH of chicken surimi were 4% sorbitol and
0.3% sodium polyphosphate, 79.6%, 14.8% and 7.0, re-
spectively. The directly heated gel of chicken surimi
was prepared in a same manner as shown in Figure 1.
(closed symbol, solid line) : without 2% albumen, (open
symbol, dotted line) : with 2% albumen.
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Figure 5 Protein concentration dependence of breaking strength and breaking strain of directly heated gel
mixed with ground culled hen (B, [J) or chicken surimi (@, O). The values of breaking strength (A) and
breaking strain (B) were obtained in a same manner as shown in Figure 4 by using 5 different mixing ratios

of ground culled hen or chicken surimi.
dotted line) : with 2% albumen.
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(closed symbol, solid line) : without 2% albumen, (open symbol,
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Effect of albumen powder on physical property of heat-induced
gels formed from ground chicken mixed with fish surimi
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This study is aimed to develop unique characteristics of meat products from culled hen and sand eel
Ammodytes personatus, which are regarded as low-valued food resources. Water (0-150%, w/w) and 3.0%
NaCl were added to ground culled hen breast muscle (M. superficial pectoral and M. deep pectoral, GCH),
fish surimi (FS), and the mixture (GCH+FS), and ground with and without 2% albumen powder (AP). The
salt-ground meats were preheated at 50°C for several hours, and subsequently heated at 90°C for 30 min. The
quality of the products was evaluated by determining breaking strength (BS), breaking strain (bs) and gel
stiffness (Gs = BS/bs) of the two-step heated gels. The results were as follows : (1) The BS and bs values
of the gels prepared from GCH alone were little changed during preheating. On the other hand, the quality
of the gels from GCH mixed with FS and FS alone was deteriorated during preheating. However, the
deterioration of their gels by the preheating was restrained with adding AP. (2) The positive linear relation
between Ln BS and Ln protein concentration (PC) was similar to that in the directly heated gels, while the
relation between the Ln bs and Ln PC of the gels was clearly different. There was also a close positive
correlation between the values of BS and Gs of the directly heated gels in the range of the PC from 7 to 23%.
(3) Two kinds of the linear relations and their slopes were quite different with the mixing ratios of GCH and
FS and with or without adding AP. These findings suggest that a variety of heat-induced gel products can be
produced with different mixing ratios of GCH and FS regardless of adding AP.
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