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8 U1F9 F7E5 olF& fifkE B §54 95024 279 1R YN & ¢ YR
o] o] T VN E thPwe £A7T HoluA] FolFolgta BETE &2 dig 30| Aet
At

g 27 A5EY 29 (3729) ¢ Bt A aviE L WA, AellA Bab At R
544 78 9 2xrt 0% $48AR meAldede S2]o] v ] AEelA Helr]
A =3,

TG 11d9(13624) A& R4S B3] A8 BRdiES 7on, 1405¢de &8 Fe o
Z AQ1c 2 HRe A g9 A E V2 AL ARV ot B B4 SRR 2=
A o]o}A 153634 thAl 2N Ha718 YA e 3A1E & R 16139 (RS &
E Ze AL ke k2ol 8 meh 718 Bikelel 3y 1 AF AAE st

a8 1607~16894 (R “t2) Vel F5& 4AE FKE Agten, oA 97 god
ZFe A0 ga gloy =AFRE] ofFe] e R4 ¥Et) = AT 1750~1805d Fete] ¢
A7) Ay A o] AL} okt Zabd) Apst w4 wely FAd Avd S 2 e
& Bk 2AFA o] AARA g Jlvke: 203 $2) Uzt 2n) HaAle] ojekdE el

ojxg $2lo] M3l U Mg AEL o JAE 7 T YAT ] 8- S7718oh
AN APE-E A At B Al A MY 42 3 AL gl Adad ool 24
Sol] A)Fstn S W ok 2] el SRR 2 =500 Ve R £79 A
Anle] 291 Av|zbEe] Hotelo]W RestaurantolA] steak® F-F3l] 2Au}, dwiziaolu 94
A M AY 22 HRtn AAle v-50] Bt AR VES R FES AU £
22 ¥ 4 Y E dult A1 ey A A FclA F2 o] 20l Panfrying® Oven-roastingdt
M 20|20 o] 5}3HA WEkE AL kI

1) o)A FE A}, EAL p.13, 1984,

2) #4022l Ut 4 22 Ee] A nE, dHdd YA TFRE, p.2. 1991,

3) e &He gETel BVl fid nAe A FH% 239 4, oot YA AT EE,
1988.

4) gl g 2T e vhE BAe] ol S, A4 SARMATEE, 1991

5) F4v]: a2 whyle] Hmy], iA 179 2Pt 243 D7t v Ae 9%, AW AR T=E, 1990,

6) DG @ 4 u7le] Ak et 7134 g A, ojsjed] AR AT =E, 1963,

7) 435 AN HER ZelHe] BESE A8 2AHNA A7 A 28, dazahyA) 3(1, 2), 1987

8) 8l m7)e] 2euhyel v 4§ W3 2@ Peh=F 6(86. 2), p.213-224, 1986.
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I. 2 % Uy
1. ZANE
7‘ﬂi§ /‘}%% #9377 2 ZY3) WiAolA chilled meat 15522 T3l oo AtlAd

g siglen Zutz At A& AR AF T~8cm, 54 2.5cm, 77 180g2
2 ﬁ”—%ﬁ} AlA 242 cookingdld FAAEE AH3IIT

2. 2|4y

2Ho]|3E A= el Rare, Medium, Well-done2. 2 T8 3= (E-1)3 Zo] Al
o ol FALE7}F Aol7} Sl B Myxe) 7 Medium(FHA Moz FAHXE
55~60C) o2 2l FAIAMER AME ST

(®-1) Temperature of Cooked Meat. (F4] &% €)%

Rare(7 ¢ 2 41) Medium(d g #A) Well-Done(Z A}
HFze 7|8 52 55~60 70
2o Mokad 55~65 65~70 70~80
23k A& 60 65~72 T7~82
Professional cooking 49~52 60~63 71
Classical cooking 50 60 70

AF. - =2

Oven-roastingS (Eloma, Multi Max 6-1, USA) Conventional oveng- AH&-sle] A % 2}z} 5
¥R z22)E s1gen njg) 250C R g &3] AR shsich

9) A% Az 715 €, V1AM, p.341, 199.

10) A e, B4EWAL p.301, 1993

off 9 5: A Fe, 41773} p 315, 1986.

11)
12) Wayne Gisslen: Professional cooking second edition, p.211.
13) Eugen Pauli: Classical cooking the Modern Way second edition, p.263.
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Pan-frying® A& 30cm, 0 5em®] TR AL AHE3Ig om HHLE 180CAA A ¥ 22 5
¥4 228 Ao S B4 S A3l Ol AHalR] gt

3. gy

HE

AT B HE AOACH (1984)9) whe} 20t ake Kieldahly, 241 83 Soxhletd, 4
LU 150C erdzy, 238 FFE 5500 P ez ¥4 gt

4 pH

pH §3& A& bg B F7F 20mlE 718t3 Ultra-turrax(Janken & Kunkel, Model No.
T25, West-Germany}& A&-3tel 10,000rpmelA 50&3 #3A7 oS $8AF pH-
meter(Eettler toledo, 340, UK) & 2431t}

5. Cooking loss

19AFE x40 A id 2e)¥e] FA MEE(%)E Aoy, zIF ol
Rackell4 1831 ¥A81e] drip& o= A= A A o 2431t}

A Hotelol\} RestaurantolA SteakE F9A dripg ol= A= A|A sfolut Steak Sauce’}
2] 97| wFel thF-#29] Hotelolut RestaurantolAl $19F 28w & Alstm gioh,

Az0) 577 - 2259 2
Cooking loss(%) = - X100
e 1088 320 527

6. X4 MASlE (Thiobarbituric Acid, TBA) &4

TBA7Re Tarlagidis¥ (1960)& ol&3td Mg 10g& S7/F 97.5mi FAAIA 4N HCIE
2.5m] A7H¢ F $790| 50mle] H=E T/ tmi9 F#9% 5nm 0.02N TBA §4& &3
slo] 3583t AWIAI 3 fZtsto] 538nmAlM FHEE £4 8] A8 kg% malonaldehyde®] mg
2 YRS

TBA(mg/kg) = 0.D at 538nm % 7.8
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7. 2RMF ABEl Xl3=(Myofibrillar Fragmentation Index, MFI) &%

Olson 5(1976)9 Wl wel 2435t 4g9 A8E TA7|o ¥n 202 P78 9
(100mM KCI, 20mM K-phosphate pH 7.0, 1mM NaM3) 10v/wE #7lsle] T3 7] (Niessel,
Model AM-7, Japan)“lAl 10,000rpm 22 3023 #3& tF 1,000x golA 10%-3F 4223t
T B By/wel Eejded oAl FEAIA 1,000xgelA 1083 94 Eelsignt, #e 248 ¢
Bg & Gy/we Eeldog HEsl 18mesh o] Ee|dEAAR o Aste] Az 55 AA
g ok 9A R, g45eE 33 fHEsln Feldel eAlA DA F2E Buiret method
o ojsk] AT oA dojH FHEHF FEEE 0.510.05mg/mle] FE7t HA Eejge
2 34g ohg, 540nmelA FR5E S48 2005 F3td MFIAI= 8k,

Myofibrillar Fragmentation Index(MFI) = O - D at 540nm X 200

8. ZM4(Total pigment) &2t £3

A& 10g2 Hsld 2ml 2574, 1ml HCI, 40ml aceton 4 2o} 6,000rpmelld 3027+ #3
¥ foil2 dEsle] 479 4oy 147 2#E ¥ oA (Whatman No.1)& 933t %
640nmolH FFEE 23 17.6% Fal nlo] 2 F =Y Fake S sATt

Total pigment(mg/g) = O D at 640nm x 17.6

9 M &F

A 82 SEHL colormeter(Chroma meter, CR 210, Minolta, Japan)& AHg-3te] 7]
(whitness) 2 Yehi+ L-g&, A Z(redness)E YERE a-@t3 4 (yellowness) & WER =
b-#t& 22 33] S sct. o] Wl REMS Late] 97.69, agkel +0.37, btel +1.96¢1 ¥4le}
29| Calibration plate® EF22 AHE3le] 3315},

10. E24ZAHRheology)

Rheometer(Fudoh, Model NRM-2002, Japan) & ©]&3l9 A3t} A58 T4 88 et
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% A¥AQ curve@A Zt AlE9 hardness(ZX), cohesiveness($-H4)), elasticity(¥24),
brittleness(F4134) & 7. ©] W 22U maximum load: 2000g. stroke: 20, chart
speed: 120mm/min, AlE%°|: 25mm, adapter No.5(87 5mm), AYA2]: 1lmm, table
speed: 60mm/min© 2 &5,

11, 2= AHPanel test)

oj7) £UE 29E THse] YEERATEJAS) A4 FHd i 2 AgTE A 9,
o), A% OEY, 204 D6l et 42} 53 TYoE Waskn 1 WFNE Tk W u
o AR 5HE 7P $oetn 192 7Y deke £4 AelE vehdth aelT 33 olske) A
2t EY NS YL AU S on s

< d-

Zg F8(%) e F(%) AH(%) 34 (%)
Oven 63.92 28.25 6.21 1.12
Pan 63.63 27 45 6.43 114
Ag: =274

(B-3) hale} tye

F2(%) w3 0%) %) 22(%)
#9% | e9% | #9% | o9 | #9% | 998 | 9% | ee%
66.8 73.7 20.0 18.7 12.0 6.7 1.0 0.7

AR PISEF £EHE, ERAQ HE5H 29, W98, pp.84.
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(B-4) ZRIST AkiSe] Yty

Ho

Z3%) B (%) A19H%) 32(%)
Zelg | AR% | zelg | A8% | zas | A8% | zag | A8%
57.0 695 30.0 21.5 10.0 8.0 14 1.0

g H42E8, A28 1986, pp.317.

A AR (E-2)9 2ot

Overrroasting® Pan-frying®] W¥ME A& 2 o7t iU (B-4)9] 22 {3be] $EEe
Aol 2] Wol Fel7] WRoletn AR E T Do whe} T, APE, ge] 249t gl A
ojztm Alzgtt.

2. pH, Cooking loss, TBA, MF!

(F-5)
pH , TBA(mg/kg) MFI
AR Tag | zag | Coknglst) e T sae [ aas | 298
Oven 574 12.90 1.25 56.60
565 0.52 t 37.47
Pan 5.78 14 .40 1.03 48 25

zE]§o] A{of vzl pH7E Fobde 21 2834 £ JuicinessZ & @A acidic group©]
Wes7] gFol meat protein U% T alkalineo] ®7] W&¢d Pauls(1966)¢ 5 pll7}
45~ 6hTollN Hd 2 F7lsidont 2 olf2s 234 #asigty Ba dgen pHrF o
A Ee] Wajo] Lolgt W& /1A 1 =0 Bate-Smith(1948)%% A $838] F4& 2t
At ALEE 2 F9q3td 8ol B2 49 dycogenS IRdln Az oz o W pHE 4t
€ 27|15 At A A, Brooks,® Greenwood,'” Watts® Lehmann'™® & 1719 pH7} &

14) Paul, P. C. Buchter L. and Wierenga A. 1966. Solubility of rabbit muscle proteins after various time
temperature, J. Agric. Food Chem. 14:450.

15) Bate-Smith. E.C. 1948. The physiology and chemistry of rigor mortis, with special reference to the
aging of beef, Advance in Food Res. 1:1.

16) Brooks, J. 1938, Color of meat, Food Res. 3:75.
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24 metmyoglobin®] F4o] o] Beldthes 2 #24. Winklers pHe A 2ke] 349
A 379 B34 A2 o pH 6.059904 A48tz gt .

Harrell5(1978)"& =& 3% pH(6.38°14h)& pH 5.058T ¢ 941 AdAC S 2 JE
pHE Ushle 27]1(pH 6.0 o’d)& 34 o & 34 pHAAETD o daidn fa,
Dransfield(1977), Fredeem%(1974), Khang®*(1973)2 Z2A 2544 A& 17)% o4
v 35 AR gelolA Bt o A7|che Ao dubAelrt 2kx Hk.

Bonton&® ¥ 02 pH 5544 7.0 Alele] BjolA HF pHE FolE Ao A%
7ok 33t

AxE wole PYoZT qivle| ofle} 718, A, #89 J2 & JUHAZL AL 3
g},

Cooking lossv> Oven-roasting®l 12.90(%)¢leh wkll Pan-fryingel 14.40(%)2 viehged]
Bowerss-(1987)*2 149°CelA Z2)¥ roasted steak 2%} Broiled steakell 4] 7kd7 kol mqitia
&812M Cross5(1979)® 2 Batcher5(1975)®% Broiled beef steakA Roasted steak Bt} 7}
gaeo] folH o wrin By sigict

¥ A¥2s= AHEYAQ Panfryinge] 34 Oven-roasting vt 71dzHeko] A 1}

il
ofd

7HA]

17} Greenwood, D.A. Urbain W. A. and Jensen. L. B. 1940. The heme pigments of cured meats, [V, Role
of sugars in color of cured meats, Food Res. 17:100.

18} Watts B. M. and Lehmann, B.T. 1952. The effect of ascorbic acid on the oxidation of hemoglobin and
the fomation of nitric oxide hemoglobin, Food Res, 17:100.

19) Harrell, R. A., Bidner, T. D. and Icoza E. A. 1978. Effects of altered muscle pH on beef tenderness
J. Anim. Sic. 46:1592.

20) Dransfield. E. 1977. Intramuscular compositin and texture of beef muscles J. Sci. Food Aguric.
28:833.

21) Fredeem. H. T. Martin A. H. and Weiss. G. M. 1974. Changes in tenderness of beef longissiums
dorsi as related to muscle color and pH. J. Food Sci. 39:532,

22) Khan. A. W. and Lentz. C. P. 1973. Influence of anti-mertem glycolyses and dephosphorylation of
high energy phesphates on beef aging and tenderness, J. Food, Sci, 38:56.

23) Bouton. P. E., Carroll, F. K. Harris, P.V. 1973. Effect of altering ultimate pH on bovine muscle
tenderness, J. Food Sci. 38:816.

24) Bowers, J. A, Kropf, D. H. and Tucker, T. J. 1987. Flavor, Color and other charocteristics of beef
longissimus muscle heated to seven internal temperature between 55T and 85T. J. Food Sci.
52:533.

25) Cross, H. R., Stan fild, M. S., Elder, R. 8. and Smith, G. C. 1979 A composition of roasting versus
broiling on the sensory charaeteristics of beef longissimus steak J. Food Sci. 44:310.

26) Batcher, O. M. and Deary. P. A. 1975. Quality charasteristics of broiled and roasted beef steak. J.
Food Sic. 40:745.
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1255=3

ke (A7 L2, Y pH, F4012 59 o8] 71 4Rl oafA] Asht AdEn 1 d3
3 WA E 7 = AFHE ‘%"35]"’1 2%o] A AeE 1A 2o} TBA tests 3t7]o £
1 O 283} A 28 41E2] 3139l malonaldehyde®] 33-E Z 31 oW 4 Fe] ) =
WA R g Wt Aojrh

O Keefe(1968)"' H37] AT A Hef SX3} At §3e 68.23%013 F4A%]
E¥ 3} At 8RS 51 93% 2 A9 BX 3wt 3-8 A IgeneT(1980)%2 2317
o] 28N QA1 A Y e vl FA N AFAsle] T1me Ashy Fujol F7le B 41

7} 229 Aws) & AL 2Ased Fasitha ot

SateS(1973/°7 OlsonSUITTO L #4717 28028 29 AXAT ZHAIE 3713
o x&2AHE W UAde] FAAYRT wE B E ek AL Asel i A =
27} T8 23} AHbate] =2 = Y 9stin Pk sKE Z2ld) 12 TBA valued F7h=
Z2|343 2147} malonaldehyde#-2- 7H71A =8l malonaldehyde 34 2| h4te] Bx3}
=9} Atael A& AIHS B QA 98 Aog AR (F-5)9 MFIe <894% ~H3}
(Myofibrillar Frgmentation Index)2] ¥&-E vehdc},

Olson%(1977)& 94 # AMsks AR AR5 294« dE ] Fao dxd] 8ol d
tix ggem, Cullers{1978)2 T9F Afshs fo] datm A Hxe] FH7lges 15
2|7} 600) o] o} 5= datz 500A 2zt ki 500)stelE sl FA4] U di%th.

T} Hearne'5(1978)2% 71889 Ax et £HE Alee G3e] Y 717} S7185S
298 298 A5 HEEA Sk dRT drsle ATo] gidz gded), E d¥dME &

r'lo

27) O'keefe, P. W. Wellington. G. W. Mattick. L. R. and Stouffer J. R. 1968. Composition of bovine
muscle lipids of various carcass Jocations, J. Food Sci. 33:188.

28) Lgene, J. O. Pearson A. M. Dugan. L. R. and Price. J. F. 1980. Role of triglyceride and
phospholipids on developement of rancidity in model meat cystems during frozen storage. Food
Chem,. 5:263.

29) Sato. K. and Herring H. 1973. Chemistry of warmed-over flavor in cooked meats, Food Prod. Dev,
T:78.

30) Olson, D. G. and Parrish. F. C. Jr. 1977. Relationshp of myofibril fragmentation index to measures
of beef steak tendernss, J. Food Sci. 42:506.

31) Culler, R, D. Parmish. F. C. Jr. Smith, G. C. and Cross H. R. 1978. Relationship of myofibril
fragmentation to certain chemical Physical and sensory characteristics of bovin longissimus muscle,
J. Food Sci.

32) Hearne, L. E., M. P. Penfleld and G. E, Goertz 1978. Heating effects of bovine semitendinous: Shear
force muscle fiber measurements and cooking losses, J. of Food Sci. 43:10.
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W3} A5s Ak @l g 208 PHIT

0] we euol 348 BP0 2N SEEY 2UH FEG ZlineTRe] MW IHF
2 249 B39 94 998 202N LU FEE Fobrl LUA] AL SR
o g Myl e Bl 720 8H Sl S0 ause et Ao ARET

3. &M A(Total Pigment), 4=, EHZHAl ZHEHAl

A%l g 17)o) Aot o Uiy s} olr}, IHHE BFET ANASE 7717}
BagiA] gu 2 4=/ F dvke A& 28 Aol Y AxeN S4E FF A
o} olgiat SA 2 A gaF H4e) pH, A48T F B 24 3elA dE2A 2y 4 gl
Dunsing®] pHE&°] B 431719] A|Zk49] MFwe} ghe] M3 e 8 Au|ate] YA 2A1g 4
Tl oJ3H 53] FE5E A4 A Ee) gte] M wrt E9g 2o 2 Jehdr}

+59 4 A2 myoglobin(Mb) A% %2 oxymyoglobin{Mbo2)3t 42
metmyoglobin(Met Mb)8] =9l 2}ald BAH D, Met Mbe] Aol ek S4¢] Ao] Holz|
A Hed olAL 89 Hej(O" KeefeT 1982), A Ledward, 1970), A% €= (Hood,
1980) 2% v} &9 4% (Laniers, 1977)°) &3} Q&S werha

B Ao F 44§ 7.92(me/p) o8 AR E FA 31K

(B6)

29 A= EAAM A AL

Wl L a b H C E B ¢ | a' t j f t*
o |44.67)18.36; 5.51 |55.10| 0.46 | 0.55{14.36| 4.62 | 4.33 | 4.50 | 4.33 | 425 4.25
p |49.57118.55! 7.61 |66.37| 0.46 | 0.61 /1893 4.25 | 4.16 | 4.33 | 4.33 | 4.74 4.83

!
ol

L (Lightness) a (Redness) b (Yellowness) H(Hardness, g/} C (Cohesiveness) E (Elasticity, mm)
B (Brittleness, g C* (Color) a* (appearance) t (tenderness) j Guiciness) f (flavor) t* (taste)

33} O'keefe. M. and Hood. D. E. 1982, Bicohemical factors in fluencing metmyoglobin formation on beef
from muscles of differing color stability, Meat Sci. 7:209-227.

34} Ledward, D. A. 1970, Metmyoglobin formation in beef stored in carbon dioxide enriched and oxygen
depleted atmospheres, J. Food Sci. 35:33-37.

35) Hood, D. E. 1980, Factors affecting the rate of met myoglobing accumiation in pre-packaged beef.
Meat Sci. 4:247-265.
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SAMS 288 AEE L, a, b & 25 Panfryingol Oven-roosting®th Al WERHARE W
u}2 Aol A gttt

B L 7 AEe] 2= 22 A EAS slulste] /134 B U AR E Be FH0
t} ol2j3 BAS VAR T 2T 2R AF B BAS Bed £ e, 1A R 3
& 2 9= BEAL A% (hardness), $34 (cohesiveness), ©34 (elasticity), FAH4
(brittleness) S0l T}, $AL A Eo] Hefg PAR: WA Af] W Yol Ax+ HES
HE 2 WA= 3L W, gEAL 9 o) wiE g wn e S Eee] e Eot
7HE Adola, BARANL A ES opyaly| et B o 7S gt

237X SloIME 7 E(hardness), 234 (Cohesiveness), ¥34 (elastieity), 434
(brittleness) 2.5 320 ¢1o1A Pan-fryinge] Ovenrroasting 2t ¥4 UEhked] ol YR
47} A S epdot

WA Color, appearance, tendernessolX Oven-roastinge] ¥ A4E A& i
flavor, tasteslME Pan-fryinge] E& A4% 712 819t} colors} appearance©i*] Pan-frying®]
3o AL 7128 AL dukgdE BAL ko] oilg A @ HESE AlRHY
tendernesselM Oven-roastinge] & A48 d& A2 714730 Pan-frying®t} A7) d&
oz Alg8rh. flavordt tastedld Panfriyingo] & B54E 7158 A2 29je| A= HIdw
W3 Crille) BFCg CrillTolY Oven-roasting & A&t glont ezt AE71E stAIRt flaver
o} tasteS YA E fan- frying AHEShs Rof vlga g whgolzin Alg Bt

v.z2

B 432 oby Ak o] 2e] HENE Hsle] £, 718l Restaurantelld 718 ol A&t e,
AEA0 g7] ¥l Panfrying® Oven-roasting® AHE-& M2 0129 za] Whid Ot & o]
3HekA Q) HEkE ARl

1. 2y ol wE Q¥R pHE o7} $1913 TBAY MFIE Oven-roasting®} Panfrying
B} g5t}

9. Lightness®t Yelloness¥= Oven-roastingo] %3 Hardneess®t Elasticity®l Brittlenesse
Pan-fryinge| ¥3itt.

3. H5H 74 A color, Appearance, Tendernesst Ovenrroasting®l %2 Y8 Flavor$ Taste
E Pan-fryinge| &= VEMEE
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2. Covers, S. Hostetler R. L. and Ritchey S. J. 1963, Tenderness of beef IV, Relations of
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