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Abstract

The effects of adding fish surimi to Appenzeller cheese on quality characteristics during ripening were investigated.
Cheese samples were prepared with 1.0% surimi. Changes in chemical composition, lactic acid bacterial population, pH,
non-casein nitrogen, non-protein nitrogen, water-soluble nitrogen, a consumer sensory evaluation test, chromaticity, texture,
and proteolysis were monitored during ripening. The electrophoretic patterns of cheese proteins and the functional compo-
nents originating from the surimi were investigated. Adding surimi did not affect the appearance or consumer sensory char-
acteristics of the cheeses. Significantly higher amounts of crude fat and moisture were observed in the cheese supplemented

with surimi than in cheese without added surimi.
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(2003)& 2 =el]HAl, Yook 5(2000y $-=H4alo] A&
of|A] =3k 2o)d 4, Park 5(2004)2 Y3} ofgke F=
&, Shin 5(2005)2 ¥ &, Shin 5(2007)> A8 +

Shin 5(2008)& F71A} B2, Park 5 (2006)2 W|T
Y, Ha 5(2001)> 2RF=°], Ha (2001 <&&°] 5=

A7kete] ATttt v o] 2 7IsAd e A
7k 7152 98 FHslde Hrbe]l Ui A,
o= 7 Alell o5 v ke Ao 553 2F
S @3] A7) wiell HEEA] HigiEle] FH A
37t ZQsict

offldlY] X=2e 2929 FEF fA|s= ofzldY
(Appenzeller) Ao A fefigh W2 x| =olt}h. 292
A 7LE§(Saint Gallen) A G| 134]7] FHEE AlF
o Foz AME wiRE MExzE Br= g
t}. 700&3 FAFEH AF7HA olojAle oflAlex| =] &
A= oA EAl 93] A=5o] 1981 o]&2 A.0.C.
X z7} FJok e A 2 (Saint Gallen)t 222 71$-
(Thurgau) |G ME A ZHTHLee, 2006)

o] ]zh H]—7‘—‘]7<1 ]ZE 2 OJ A]——&o}_ﬂ 6.2-8.0
kgo] nt FE|Z oF 48%2] AW} 42-43%2] S 9
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1998).

2 QTelie A=} S5E Foig A0, ol 4
grle} e Wdo)7] wie] 7t Aol wATE A
FAEAFNA oL, AlFe] Adg FuE Foq4F B ofy
2} 2 Ao 71l AFeE A9t AlF o] 7hs
g Zo=m ATdEth B dFelMe 4% £ F1H
ARIAEE Fol AA F8 A= T = AT AR
slof] =3k olzlAdle] X]Z(Appenzeller cheese)S A1HHs}
A 718 AFE AAIGE - o] A= o FEvE 37
g X =2E AlFste] At FEjv] A= F- viXe 9
S AP

R

ol
=TT

A A AE X2 5180 LA ot
BAFBARANA AH5E0 EAERe] 2K Holstein
Friesian)&2] Y 23t AHALFE AHESIATHTA
0.14-0.15%).

X|= starter
X|Z starter= ALP-DIP D(CHOOZIT Alp D, 2005)
(Danisco., Germany, Lactococcus lactis subsp. cremoris,

Laccococcus lactis subsp. lactis, Lactococcus lasctis subsp.
lactis biovar. diacetylactis, Streptococcus salivarius subsp.
thermophilus, Lactobacillus helveticus, Lactobacillus lactis)
9} KAZU 1(Rhodia Co., France, Lactococcus lactis subsp.
lactis, Lactococcus lactis subsp. cremoris, Lactococcus lactis
subsp. lactis biovar diacetylactis, Lactobacillus helveticus)
£ 10% B EAel 23] Al mjdste] s S
4

1 % AlgaigT.

0{F 2[0|

B Aol AR o% FEvle 34 4 (Hansung
Food Co., Korea)>ZHE] FU3 FA S 0]
(America Seafood Co. Ltd.)& AF&3t3th

+2[0|E A7I8t opHI-E X[=9| M=

X Z A|ZE= Kessler 5(1990)7} Heo 5(2006), Choi 5
(2009)] HPgell wgth X =) 2313k Fn] Foi=S s
LT 5-15% e AAFE THE(nk) she
Kessler 5(1990)2] ¥'H-S W83t AF29 10% =5
7148k 5 AHTF(63°C, 3053t 32°CE WZsklth 44g
"= 1.0, 2.0, 3.0%5 217 & X2 HEA Ao 4
] Aol I Hrtste] A Aate $ 7|18 AFEA=
£ Alxste UiEY A4 7R AR & dsHE A
At 71 Al@X = Az & #eAAE 2HE A

5

AF A3} o5 FElr] 59 vk UA] o X=
o ZAS BAT 7 3le Zlo= VRt 3711 1.0%
T5 A% WHE AT A48t JARZRE A3
2 Az ME) URE AAT T 2 AT
(1.5%) 3037t st o] 2X(32°0)2F AF84=
TS 3H018tal S E A (rennet) S 7131 TE. RennetS
Chr. Hansen AF2] 290 Halal Calf Rennet(Christian Hansen,
DenmarkyS ¥52] 0.019%(19 mL/100 kg)E 575l 20
w814, Hrlela AT Sa1E A== 3.0-5.0 mm
7|2 Adst 5 gk Azl AR wRkslal, Kessler &
(1990)9] 21e] whek 70°C o] B4(10%)% H7HH)
siol] 1°CH 718l 255 39°C7HA] &9 H, 1 L%
slollA] 2087 O W ¥ 44S ASL, =g
st FH 7k AE, 719 $F 4°C9] cold chamberol| A
FU FAFAS AT AxVIE AR H 14°C, RH
90-95%2] <A ZslollA REZ A5

X|=eo| M7+ &H

Az0) 54 F AR Wshs 3Rl ARE B 4
S (saline) o} EFH3I =S 2:19 HEE EFI H
homogenizer(M. Zipper GmbH, Etzenbach, Germany)% 3|

4:12(20,000 rpm)oll A 287 #H3E 33] wHEE )
Ay Richardson(1983)2] o2 107 34 & petri
dishol 1.0 mL £5=3}21, MRS BjX|S ©]-&3}] standard
plate count§ & 37°Col|lA] 48A17F vkt & Fgte] 4=
7} 30-30070 HZE vehd Hes A, At CFU/
mLEZ AT

X|=29| pH £d

A= A T pH Wshe A2 A H9(saline) 9t A =5
2:19] H]S-(saline: cheese =20 mL: 10 g)& 48 tube]]
wof H#A7|(M. Zipperer GmbH, Etzenbach, Germany)oil
20,000 rpm .2 287t 723 U3 pH meter(Istek Model
720p, Korea)S AFE3sle] 35 FHA0 2 155 B9 HAH
 ®izkE S48

=4 & non protein nitrogen(NPN), non casein

nitrogen(NCN), water soluble nitrogen(WSN)2| Hi5}

A= &4 T T IE Balless S5 fsko
Biitikofer(1993)¢} & 5(2006)¢] "yl wa} NPN(non
protein nitrogen), NCN(non casein nitrogen), WSN(water
soluble nitrogen)?] W3S =AUt = 0|59 WH3=
24317] 918 A=t pH SHoIN e} 2o] T 9
A1E-2)(Supra 25K, Hanil Science Industrial, Korea)dt T}
& ZH(Whatman No.2)9S Hull(1947)9] W+l we}
NPN# NCN, WSN s SA3tcth Az dAlE
AX wate] 2y ZF AR5 UV-233F =7 (Spec-
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trophotometer, Smart Plus Spectrophotometer Co., Korea)
£ ARE3led NPN2 650 nm, NCN2 570 nm, WSN
570 nmol A Zizke] FHEES SH oS AxsjeE
o) gere ol (tyrosine)e EEBAZ sho] Ao 2

A B4l w2t Aldkslitt.

SDS-polyacrylamide gel electrophoresis(SDS-PAGE)

4 T 9 BEE S4s17] sl A" SDs-
polyacrylamide gel #7195 ¥4 Laemmli(1970)9};
Creamer(1982)2] HFHO 2 A3} X =2 A|lgHe X
ZAE 03 ol 12.0% TCA 6 mLE 7}sle] A7)
Whatman No. 42 o3 x| 2 o1}3tgon, o AFES
0.076 M Tris-citrate buffer(pH 9.0)°l <F 30 mg/mL &%
2 ZEAIHT. A719F electrode bufferol] 48417 F41
@°Ccy7) 9 &84S 40 uL= F3te] SDS sample buffer
(X5) 10 pLe} 4do] 327t o] wlAS WA & A
719% A|2E ARRSIETE AR 10 ulg AlET7 loading
3 3 1.5 mm gel®] 7% 30 mAol| 23l sample©] B}
Holl & W74 71955 sttt 17195 Al gel& pH
8.89] 15% FE=Z ARESIR oM ExtgF 4S5 9% &
ZFhl A S whole casein(Bio-Rad Laboratories, Hercules,
CA, USA)S markerZ A3 7|95 0] &48H gel
L Coomassie brilliant blue Gel Stain FH o2 2 =
gk & AR ZGskit.
Mol £H
A= A=A (Color Meter ZE 2000, Nippon Denshoku,
Japan)S ©|-8-3}] WX (Lightness, L), 4] %= (Redness, a),
BT (Yellowness, byS 4313l ¥ 2 = (whiteness)=
L*-3b*(Park er al, 1995)= AAFs}SITh.

b5

=X|Z} S|

N — |
Z2A)712 Texture analyzer(Model TA-XT2i, Stable Micro
Systems, England)E ©]-8-3}%] 100 mm compression plate
£ AFsla AEE 23] d&EHoE FAPAHS W Ao
A& force-time curveEE] 734 (hardness), A ZA]

(fracturability), -2 (adhesiveness), 554 (cohesiveness),

° 10
I

e 4 (springiness), %24 (gumminess), 413 (chewiness)

2 B2 M (resilience)S =33}

2H[X}7|S 2 HA

e st AEFIS A 10498S &
HIZLZ 3le] 93 HERS o]83dte] T HAEAR B}
st olul] MR} 715 %] H7b -2 M(color), F
"] (flavor) 2 F-=2-8(softness) S EA] tets] Zolsit) : 9
A, FAE BAE &t : 57, tids] Hojgitt - 15e
2 Yepligla, 5479 37t g2 BEl 3 (aroma of

butter), Z9k(salty), 25k (bitterness), %" (astringency) 2
HEIZ 2K butryic acid)Z o155 48l (extreme) : 95, A5
S (none) : 1702 YERAUT. Al 9] FH] & AA]=
1913 portion sizeS 15 g& & Aslo] 3 ZefaE HA
of Holx AlFetdt. e g2 vo] A 55 7]
393 2t AlEe B, AEE We 3P ZgTloA
e 55 AR Atoldl] AlFskdnt.

it E

x| zo] URHE2 AOAC(1990)9] el we} -2
oven 1, ZehiA ke AF Wil #-47](BUCHI
Labortechnik AG, Switzerland)S ©]-83}] Kjeldahl'H o=
BA8ka, ZAHE Roese Gottlieb 0.2 =43}t

SAHXE|

3T W13k 94 24 2 39 Rhe B4 SAz=E
213891 JMP 7(SAS 20028 ARE-8}¢d Turkey-Kramer HSD
2} Box-BehnkentH 0.2 AA|E}H o0, FoX= p<0.05 4=
o)l A Fisher's Least Significant Difference test 74535}

At

olo

A1 3 o

pHe| H5t

FEE ket ollAdle] X290 £/ F pHE =
3l A= Fig. 1904 BE Hle} 2o} 54 F dix2Te
pHY] Wk X2 &4 A T 4.8-5.0004 <4 1559
Al pH 5.3-5.52 &A4o] Xsigol| wal Hap F7Ftae
o, FHHE H7RE MR 4 7RAR 0] pH 559014
S4 15572 572 SA40] el wet 7kt ol
= Fgu| AA pH7} 7.3-7.4% %=7] W&ol (Choi et al,
1999) 7}-2] pH7} tlZol Hls) Al de s =4 U

10 o2
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Fig. 1. Changes in pH of Appenzeller cheese added with fish
surimi during ripening.
@®-@®, Control Cheese; H-HM, Cheese containing 1.0%
Surimi
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Viable cell number (Log CFU/g)

0 3 6 9 12 15
Ripening time (wk)
Fig. 2. Changes in lactic acid bacteria count of Appenzeller
cheese added with fish surimi during ripening.

@®-@, Control Cheese; H-H, Cheese containing 1.0%
Fish Surimi

et Zlo g AlgE . 28a 471k 5 et
H71e] 2= pHE 5.2-5.7 HYZE 530 24 Lawrence
(19877} ofgld®] X|=ze] 24 pHe S4ekal Hgh 3
I fARE A9E ERRSITH

Mzso| wa}

el AR okiAdY Az=o $4% TS W
& Fig. 2004} o] %4 7Izro] A3l wet AT
7h AR Rash AR 2 4 At tzTe) s
7PN Bitsel Mske 2129 o]t giglon]
Felnle] AAE AT AR 2 93 TAA
e Row ArH

NPN, NCN, WSNe| &taftds}

Bohren(1995)2 @ylo] 9-f F9 caseinll that RH-S
%70 EolalA NPNS WE3le] 12.0% TCA 7+8-4¢]
AAER 94 A=FHUy 3l NPNe] =77} x| =9 &
et WA J5S B vk ledl B AelME o
5 of5 v A7h A=e) SRR S8t skt

7} N z9] £A3717 T AAsIgHE-9] WMl Fig. 304
He= npel o] A= sAdo] el ne} i £
7F X3 E] o] 783828 9=(WSN), pH 4.6 7HA &
A3HHE(NCN), Bl e AA3SENPN)SY] el
5 S7heRT

NPN| 75 /3 12k e 258 A3} S71sk3iaL selv]
A7 tiEZTEG =& NPN 3715 YeRIQ]). ©
= v Aol 3t fikte] 9 FEoE FAHA
om, FEju] o] A= W e Fefol] thie] dF
< PAE Aoz Heln.

Boye 5(1997)%} Choi 5(2002)> F2|v]E 4 pHZE
st T Fx7F 2AstEo] @ide) 7ss 7)
AL o lvar 8o, o5 E|v]= pH 5.0 F-2
A sl ejv] gejde] gEnar Harsial glof

Amount of tyrosine(ng/g)

Ripening time (wk)

Fig. 3. Changes in NPN of Appenzeller cheese added with fish
surimi during ripening.
@®-@®, Control Cheese; l-H, Cheese containing 1.0%
Fish Surimi
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Fig. 4. Changes in NCN of Appenzeller cheese added with
surimi during ripening.
@®-@, Control Cheese; H-H, Cheese containing 1.0%
Fish Surimi
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Fig. 5. Changes in WSN of Appenzeller cheese added with
fish surimi during ripening.
@®-@, Control Cheese; H-M, Cheese containing 1.0%
Fish Surimi
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Fig. 6. SDS-polyacrylamide gel electrophoretic patterns (pH
8.8, 15% gel) of Appenzeller cheese added with fish
surimi during ripening.

sttt FEvlE AR Azold £4717F 5 WSNE
HskE Fig. sellAle} o] Xz sA4e] Ry wet o
WA Za7t dolvk WSNO FHake] tha A vERsT
olg)st A= WSNo| 47T} TlEe] Z7kshH E3
SAZ710] A F71TR= Igoshi 5(1985)2] Ao}l A
AR A= FEn)7) oAy X=e) &4 ZR)|
T okt FFE vAAL S ¢ 5 AT

E

M7= A
29 &4 T @i B =E SDS-polyacrylamide
gel ;“17103%& HESICH Fig. 60 UERAAT
Sullivan(1972)2 X]Z2] 255} peptideS-2 P-casein C-T
e 2 79 2070 o] = HE Trl’/HO]*c AolH,
o] 23t peptide®] 572 proline oF|=ihE HFo®
SH-3tth= A 2ldl proline®] 229t peptide®  3to] &

peptidase®]] Tt A3}-S ZHA 3l7] el Ao Bl
skach.
ESF Fox 5(1987)2 B-casein®] o}v]|:=at 7374 as-

casein®.t} 28] o] =& prolineS 73 IR

Ohmiya 5(1978)2 thH-E-2] U|E proteaseE©] B-casein
S T2 casein AEET} O Zo] Bajsitia sttt &
ATlM et 4 T A= Tl Ad7)gEsde] W
35 B W B-casein®] HAEE HETNA S4 16571

A 23l band=e] 79 “EhA] edgkont, sEln] 7t

TollM= mAl bandEe] Yeh =2im] H7E7} B-caseind]
el JEFS v AS5S & 5 AUk

A71957e gd Eees el vA = &
o] xR H7reA JA Yelge], ol 4t
o 2eHE A ol A9 peptidasee] E/d0] F
7HAE Fde-S grletd, AasetE dEes B
Az9] sAEE v A7HRG giETolA o =
A Yehd Ao =Z Kol Eu] M7 A= 44 & 4
S XA e BoE AR FH AT

S|

HZ (lightness)

ZEue Avbe ol@lAe X=o] WR(LZHE Table |
o YehHE X292 <A V) HE A= 54

z7] &7 9 H77F 42 63.169)F 574302 Ul
7 AR e BEE YO (p<0.05), %4 12
FAOE 2Tl AP feHOT R WES
ettt ol FEjw 37 X2 B ds
27re) JES m3 Ao AlRHEL F &4 7|7 A
o] wgt 7ol HEe f94os adhs A
HER 2ATHp<0.05).

l

kv

[o

i{e3

=M (greenness)

X zo] =ATE Xz Wil Ay sdoz =)
T} BE4E X2 Vake] B4 o =
a7} Adt. FEvE 7K opilAde A=

=9 220 #olE YERNA °‘°‘°Ur A 12773}
A7 2 SAEE YER T p<005). 7] 73
T 54 67 2 OFARE FU8E) AlFtete 4 125
2l 7P =2 3hE YERAATHp<0.05).

SHME (yellowness)

FEnE H713 olmlAle] X129 AT (bZh)S Table
19] YeRAATE BT LRAFEOA]l X120 A5
Az Azko s QAsle] Qo) FUF AFase Lol

Table 1. Lightness, Greenness, Yellowness of Appenzeller cheese added with fish surimi

Wk Lightness Greenness Yellowness
Control Surimi 1.0% Control Surimi 1.0% Control Surimi 1.0%
0 63.16+0.16" 57.4340.245 -2.99+0.02¢ -3.07+0.04° 7.66+0.10%° 8.59+0.06"°
3 57.7440.33% 56.8440.11° -3.33+0.05¢ -3.24+0.03¢ 8.600.11° 8.5240.12"
6 46.87+0.17%¢ 56.76+0.07°° -2.64+0.02° -2.79+0.04° 6.44+0.115¢ 9.41+0.08%
9 50.3540.01° 50.2440.17¢ -2.82+0.05" -2.77%0.07° 7.62+0.145° 9.21+0.024
12 46.9920.107 45.98+0.075¢ -2.954+0.015¢ -2.5040.014¢ 3.15+0.015¢ 7.8540.022¢

ABMeans+SD in the same row with different superscripts are significantly different (p<0.05).
+d\Means+SD in the same column with different superscripts are significantly different (p<0.05).
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Table 2. Hardness, Fracturability, Adhesivenes, Springiness of Appenzeller cheese added with fish surimi

Wk Hardness Fracturability Adhesiveness Springiness
Control Surimi 1.0% Control Surimi 1.0% Control Surimi 1.0% Control Surimi 1.0%
0 1762.74 1988.04 20.93 24.19 -63.89 -13.55 1762.74 1988.04
+0.27% +0.174 +0.228¢ +0.1742 +0.158¢ +0.0242 +0.27%¢ +0.172
3 2219.47 2183.77 21.70 21.98 -81.32 -137.76 2219.47 2183.77
+0.054° +0.0282 +0.038¢ +0.024° +0.024¢ +1.37%¢ +0.05"° +0.0288
6 1922.50 1989.70 23.28 21.52 -53.44 -10.89 1922.50 1989.70
+0.045¢ +0.044° +0.05%° +0.155° +0.30%¢ +0.537 +0.045¢ +0.044¢
9 2394.87 2035.95 26.84 21.70 -37.75 -23.71 2394.87 2035.95
+0.074% +0.035° +0.034° +0.218° +0.025° +1.444b +0.074% +0.038°
12 1788.03 1503.68 43.92 20.48 -100.09 -330.41 1788.03 1503.68
+0.027 +0.095° +0.11%8 +0.18B¢ +0.00"2 +0.218¢ +0.024 +0.095¢

ABMeans+SD in the same row with different superscripts are significantly different (p<0.05).
“*MeansSD in the same column with different superscripts are significantly different (p<0.05).

ATk w7 71ZPE ARt Hlaell A s 35S A9
g Be 54 7R A7 dETREY 52 =S
HERA A TH(p<0.05). <73 711t w2} a7 4 35
Al 7HE w=& FA=E Yeiiglew, o] § Haste
4 12530 7P w2 RS YRR, H7 B
St 579 650l o]0} 9F 7R FATr}L ZUksTL 1250
A ass e Bthp<0.05).

ZE ol Bt

741 (hardness)

TS H713E ojull Ay )= 7114 (hardness)S
Table 20 VBRI 71-e] Aade <4 2719 <=
4 3FAE AlQg BE AR 7IZA ixTRT foF
o7 YA YEsTHp<0.05). 3H1, =72 4713 &
ANAE Sx710 7P Wkou 4 97t ol2w
Al Aarde] Sk 12531 o] %= 348 AAaE
e ATHp<0.05). B3+ 710 B¢ <4 357} 7t
F 2o AL el 1 olF o) A4 A
dol At 127k 7P W AnAS UERITH
(p<0.05).

HMZEI M (fracturability)

SelnE W7 ol X|ze] ¥4 (fracturability)
< Table 2 YEPHRIH. 4 5 tix79 379 FA
AR wlusl 2 0 %4 27 0 2 353 AXE BE
Fo] RARo] bRk froldow vl tehnict
(p<0.05). tZ=7= 574 7IZte] APAGFE BP0l 5
teke A UehiQAD, A7he 4 27l #
Mol =R 4 3FHE 9F7HA] 21.52-21.98%
LA FAIEJIL A 12573} Fadshe Ads v

ERASITE

ExtM (adhesiveness)

TS H7IeE oY x)=9] -2 (adhesiveness)
£ Table 2 JERQITE H7FHE 3539 1258 A9)aka
E EE AEZ B xRy foHog e 23
23S JERNATHp<0.05). &4 717F B9t tl2te 32t
Aol MM kst &4 1253t 7P ke RAAS
UERNTH(p<0.05). H7FF ek S4%7] 2 &4 6573}
of Mz w2 PSS YERIaL, olF AAs] 73}

o] A THp<0.05).

Et=d-M(springiness)

FeErE Hrhete] Az opllAde] x=o] &
(springiness)2 Table 2 UER|IC). ol#ldy] x]=9]
ol mE dEAde Ax 27IFE G7HAE AT
oAl zolE YEhiAl &ttt sHAT A% 27
2 12FAblle A7 dETEY gl feolFe
2 2 JERGTH(p<0.05). &4 717F B9t g2 2 H
el R %4 271%E oFAKE A F
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Table 3. Cohesiveness, Gumminess, Chewiness of Appenzeller cheese added with fish surimi

Wk Cohesiveness Gumminess Chewiness
Control Surimi 1.0% Control Surimi 1.0% Control Surimi 1.0%
0 20.93+0.225¢ 24.1940.174 -63.8940.15%4 -13.5540.02"* 1029.48+0.20%  679.10+0.255%¢
3 21.70+0.03%¢ 21.98+0.024° -81.32+0.02%¢ -137.76+1.37"% 929.78+0.074¢  540.84+0.04%¢
6 23.28+0.05"¢ 21.5240.155° -53.44+0.30" -10.89+0.53"* 1233.6140.14%  944.24+0.40"
9 26.84+0.034° 21.70+0.21%° -37.75+0.025° -23.71£1.444° 1344.76+0.11°  728.71+0.19"
12 43.9240.1142 20.48+0.185¢ -100.0940.0042 -330.41+0.2184 2471.87+0.05 -0.2140.06™

ABMeans+SD in the same row with different superscripts are significantly different (p<0.05).
**MeansSD in the same column with different superscripts are significantly different (»<0.05).

Z=tM (gumminess)

FEvE A7bste] Alxd oplAdly =9 A
(gumminessy> Table 3 YERQITE oAz X]=9] <4
7130l we HERAe AR 7Tt H7brel H
3 =2 #S W ITHp<0.05). T 544 Sl A
&3 HERA o] Skshe AES B oW (p<0.05), 7

£ 3, oFdle e AR YEglon 4 127
o S7kehs %S YERAATH(p<0.05).

8l (chewiness)
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(chewiness)2 Table 3 YERHRITE olslAdlz] X|Z9] 44
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]?’rﬁ T7hRe %S et e 4 6

o 944247 Z7}slch7b 12570 -0212 S48 7243}
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A)ze] 2wz} 7]

Table 4. Sensory evaluation of Appenzeller cheese added with
fish surimi

lem Description
Control Surimi 1.0%
Color 4.77+0.04%" 5.07+0.02%
Flavor 3.82+0.04 3.3440.18
Texture 6.60+0.21* 3.96+0.01"
Aroma of Butter 5.57£0.17 5.5340.12
Salty 5.6410.21 5.8310.03
Bitterness 3.77+0.028 5.80+0.04*
Astringency 4.40+0.12"° 5.54+0.20"
Butyric acid 5.84+0.048 6.53+0.16"

"Means+SD in the same row with different superscripts are sig-
nificantly different (p<0.05).

Table 5 Chemical composition of the Appenzeller cheese
added with fish surimi 1.0%

Description
Sample —
Control Surimi 1.0%
Moisture 42.76+0.26 43.394+0.04
Crude Ash 3.55+0.02 3.2440.02
Crude Fat 27.304+0.18 28.214+0.29
Crude Protein 26.3940.154 25.1610.268

"Means+SD in the same row with different superscripts are sig-
nificantly different (p<0.05).
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ol oz Yeh a1 (p<0.05), 2372 HA77F 3.96
o2 gET 6.60°0 BIE| T A YERHATHp<0.05). AH]
A} B2 =l MEF A5k dizgtel 37k
A< ZfolE UERNA °Uk°Ur, wout 25k,
a7 dE2TRO 2 S HERITHp<0.05).
ol 7|95 WslN® vehd 2" X2 &t
AFe 715=E S5 she 8 asle] HER, o
A& Wdak] flste] o% FrElv] AH7HY olmiAde] A=

rlo

o] AL 1- 2197t £A45t] Fhfsh= AlFo 2 Jdst=
o) nlAs Aow AaE

QUM E 2N

FEln] H7h Xz WAR-S A% A7 Table 5

T 794
WM H7H7F 2R
SA YeElstth 2ewEe 277t 26.39%, H7FE7L
25.16%% 277} A7l vl ok =& 3-8 1Yot

YERRIT. 8, 3, AN el A1
A zpel7 Ao, 24

5

0]

ok
o

fz
(N
(WA ST

Skqlo] AEske Al &A= 7
FEuE o83l =Rl A= vl &
ofzlAl# X]Z(Appenzeller cheese)S A 33}

d
o

I Y

=

=

e



Quality Properties of Appenzeller Cheese Added with Fish Surimi

239

5 APARS B3 B I AF 1.0%e] Feiv)
7L o] Xz HbAQl F4 Wslel AnjAl V|sw
2%, A5 el i TS ZARI

B 7o) Xzehig Bewe $47170] Bkl w}
2 z7et Bl BE 2hee SRIE 4 AN
2V A7 Aol frelHon B s depdek %1
WARS glu] A7t 2A Sk 7 dleko] =
Al ehdort, $918 Jole =A skt olde) Ast
= e eln) Lovel B7b) A2 Al 54
ojuf FARISlolE & S WIAA &AL Al f
3 9aSo| Boo] AE=Th et fejv] Hrlw X
29| %ol iﬂwz ol A& AFM] Thio] 2
gro] Yeht o, <4713 17192 dE3eas] Al
Aiet Dy F7 20IAE AT AZE ALK ol 5
2r] =9 AF o] 7Fsd ZoE ZHEHAT

N

4

7]/\63/\]7HH]-/§]_04] T}
TAT] QR2A ol

Y
s
4
k)
>
o
tlo
1y
s
S
4y
Og(:",
e
r&

1. AOAC (1990) Official methods of analysis. 15th ed. Associ-
ation of Official Analytical Chemists. Washington. DC, p.
931.

2. Bang, S.J., Shin, I. S., Chung, D. H., and Kim, S. M. (2006)
Quality characteristics of surimi-based product with Sea
Tangle single cell detritus (SCD). Korean J. Food Sci. Tech-
nol. 38, 337-341.

3. Barlow, 1., Lloyd, G. T., Ramshaw, Z. H., Miller, A. J., and
McCabe, G. P. (1989) Correlations and changes in flavor and
chemical parameters of Cheddar cheese during maturation.
Aust. J. Dairy Technol. 44, 7-18.

4. Bohren, C. F. (1995) Temperature dependence of the index of
refraction. Am. J. Phys. 33, 79.

5. Boye, J. 1., Ma, C. Y., and Harwalkar, V. R. (1997) Thermal
denaturation and coagulation of protein. In: Food proteins
and their application. Damodaran, S. and Paraf, A. (ed) Mar-
cel Dekker Inc., NY, pp. 25-56.

6. Biitikofer, M., Rilegg, M., and Ardo, Y. (1993) Determina-
tion of nitrogen fractions in cheese: evaluation of a collabo-
rative study. Lebensm. Wiss. Technol. 26, 271-275.

7. Choi, Y.J., Lee, H. S., and Cho, Y. J. (1999) Optimization of
ingredients formulation in low grades surimi for improve-
ment of gel strength. J. Korean Fish. Soc. 32, 556-562

8. Choi, Y. J,, Park, J. D., Kim, J. S., Cho, Y. J., and Park, J. W.
(2002) Rheological properties of heat-induced gels of surimi
from acid and alkali process. J. Korean Fish. Soc. 35, 309-
314.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Christian, G. (1983) World guide to cheese, Ebury Press.
London. pp 15-17.

Creamer, L. K., Zoerb, N. F., and Ricardson, T. (1982) Sur-
face hdrophobicity of as1-I, asl-casein A and B its implica-
tions in cheese structure. J. Dairy Sci. 65, 902-906.

Fox, P. F., Paul, L. H., McSweeney, T. M. Cogan., and T, P.
Guinea. (1987) Cheese chemistry, physics and microbiology.
Volume 2, Major Cheese Groups. Elsevier Academic Press,
London. pp 62-64.

Ha, J. U., Koo, S. G, Lee, H. Y., Hwang, Y. M., and Lee, S.
C. (2001) Physical properties of fish paste containing Agari-
cus bisporus. Korean J. Food Sci. Technol. 33, 451-454.
Heo, J. Y., Shin, H. J., Oh, D. H., Choi, S. K., Yang, C. J.,
Kong, I. K., Lee, S. S., Choi, G. S., Choi, S. H., Kim, S. C.,
Choi, H. Y., and Bae, I. H. (2006) Quality properties of
appenzeller cheese added with chlorella. Korean J. Food Sci.
Ani. Resour. 26, 525-531.

Hull, M. E. (1947) Studies on milk protein colorimetric
determination of the partial hydrolysis of the proteins in
milk. J. Dairy Sci. 30, 881-884.

Ignoshi, K. and Kobayashi, H. (1985) Proteolysis in Gouda
type cheese during ripening. Proc. Fac. Agric Kyushu Tokal
Univ., Japan. 4, pp. 105-109.

Jeon, S. L., Jae, J. K., and Kim, L. H. (2004) The encyclopae-
dia of fish and seafood. Korea Ocean Research & Develop-
ment Institute, pp. 70-71.

Juliet, H. (1999) A complete illustrated guide to the cheeses
of the world. Lorenz Books. NY. p 102.

Kessler, A., Knusel, H., Raemy, O., Rentsch, F., and Soll-
berger, H. (1990) Der Tilsiter und Appenzeller. Kasefabrika-
tion, pp 71-78.

Kim, S. Y., Son, M. H., Ha, J. U., and Lee, S. C. (2003) Prep-
aration and characterization of fried surimi gel containing
king oyster mushroom (Pleurotus eryngii). J. Korean Soc.
Food Sci. Nutr. 32, 855-858.

Laemmli, U. K. (1970) Cleavage of structural proteins dur-
ing the assembly of the head of bacteriophage T*. Nature,
227, 680-685.

Lawrence, R. C., Creamer, L. K., and Filles, J. (1987) Tex-
ture development during cheese ripening. J. Dairy Sci. 70,
1748-1760.

Lee, Y. M. (2006) How to eat well live well. Cheese, kimyo-
ungsa, Seoul, Korea, pp. 48.

Lee, S. H., Lee, M. S., Park, S. G, Bae, D. H., Ha, S. D., and
Song, K. B. (2004) Physical properties of protein films con-
taining green tea extract and its antioxidant effect on fish
paste products. J. Korean Soc. Food Sci. Nutr. 33, 1063-
1067.

O'keeffe, R. B., Fox, P. F., and Daly, C. (1976) Contribution
of rennet and starter proteases to proteolysis in Cheddar
cheese. J. Dairy Res. 43, 97-107.

Ohmiya, Y., Kobayashi, K., and Nakajima, Y. (1978) Clon-
ing and characterization of the luciferase from the marine
ostracod Cypridina noctiluca. J. Toxicol. Sci. 3,31-37.

Park, J. W. (1995) Surimi gel colors as affected by moisture
content and physical conditions. J. Food Sci. 60, 15-18.



240

Korean J. Food Sci. Ani. Resour., Vol. 31, No. 2 (2011)

27.

28.

29.

30.

31.

32.

Park, S. M., Lee, B. B., Hwang, Y. M., and Lee, S. C. (2006)
Quality properties of fish paste containing Styela clava. J.
Korean Soc. Food Sci. Nutr. 35, 908-911.

Park, Y. K., Kim, H. J., and Kim, M. H. (2004) Quality char-
acteristics of fried fish paste added with ethanol extract of
onion. J. Korean Soc. Food Sci. Nutr. 33, 1049-1055.

Rank, T. C., Grappin, R., and Olsen, N. (1985) Secondary
proteolysis of cheese during ripining: A review. J. Dairy Sci.
68, 801-805.

Richardson, G. H. (1985) Standard method for the examina-
tion of dairy products. American Public Health Association.
Washington. DC, pp. 133.

Shin, Y. J. (2007) Quality characteristics of fish paste con-
taining Lotus (Nelumbo nucifera) leaf powder. Korean J.
Food Cookery Sci. 23, 947-953.

Shin, Y. J., and Park, G. S. (2005) Quality characteristics of
fish meat paste containing Mulberry leaf powder. J. Fast

33.

34.

35.

36.

Asian Soc. Dietary Life. 15, 738-745.

Son, M. H., Kim, S. Y., Ha, J. U., and Lee, S. C. (2003) Tex-
ture properties of surimi gel containing shiitake mushroom.
J. Korean Soc. Food Sci. Nutr. 32, 859-863.

Sullivan, Jr., James, D., and Miyoshi, Ikawa. (1972) Varia-
tions in inhibition of growth of five chlorella strains by myc-
otoxins and other toxic substances. J. Agric Food Chem. 20,
921-922.

Yang, O. M. and Cho, E. J. (2007) Quality properties of
surimi added with citrus fruits. J. East Asian Soc. Dietary
Life. 17, 58-63.

Yook, H. S., Lee, J. W., Lee, H. J., Cha, B. S., Lee, S. Y., and
Byun, M. W. (2000) Quality properties of fish paste prepared
with refined dietary fiber from Ascidian(Halocynthia roretzi)
Tunic. J. Korean Soc. Food Sci. Nutr. 29, 642-646.

(Received 2010.7.20/Revised 2010.12.6/Accepted 2011.1.24)



