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ABSTRACT

This research is a basic research of microwave meats food, mainly studies the beef
after microwave processing, the quality has had these changes, this has provided a reliable
basis for later development microwave beef class food. The content altogether includes
four parts, as follows:

During microwave heating process, The longissimus and semitendinosus’ the
moisture content and the product rate reduce along with the microwave time's extension,

the protein content increases gradually, the tendency which the fat content after presenting

-increases first reduces. Obtains through the confrontation construction value and sense

organ's synthesis comparison when carries on beef class food with the microwave oven
the cooking, in the microwave power is P-100% (high fire) under the condition,the
change manifests the beef the quality.

To longissimus and semitendinosus, in the power are P-100%, the time is 60s, 90s,
under the 120s condition carries on microwave processing, carries on the analysis to its
volatile flavor material. The beef flavor material is the extremely complex mixture, it is
by the beef flavor precursor after the degeneration, the oxidation and the response and so
on many complex chemical reactions produces, the most important response is the
beautiful rad response and the lipin degradation reaction.

The microwave time has the remarkable influence to the beef quality and the shelf life.
Along with stores the time the extension, the beef muscle PH value, degree of hardness
and the sensory index assumes the declining trend, but the TVB-N value and the meat
broth leaching rate assume the trend of escalation, the tendency which roughly after the
total acidity presents elevates first, reduces. Microwave time when 120s stores can slow
down the nucleotide the degeneration, to suppress the microorganism to grow, well
maintains the microwave beef product the quality.

Boiling the beef first, and then after microwave oven's different time (60s, 90s, 120s)
and different power (60%, 80%, 100%) processing, it may determine that the microwave

boils the system beef optimum condition by the nature construction value's determination
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result union sense organ evaluation analysis : Boiling center temperature is 65°C, the

microwave power is 80%, the microwave time is 120s.

Key word:  Beef; Microwave; Quality; Flavor
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Table.1-1 Normal temperature circulation microwave food in UK and US market
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Table.1-2 microwave food in Japanese market
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Fig. 2-1 Variation of moisture and product rate for beef during microwave
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KSR B SRR T TR . B LT URREERKALS
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Fig. 2-2 Variation of fat and protein for beef during microwave

M 2-2 HETLUE S, 4EE BN KRB IhE & P-100% (FK)
HAGT, BARSESBE TR, kY 30s-90s i, BARSRESE
HIN(P <0.05 ), {B7E 90s BUE NI BEHP >0.05), BEERENFWHKSH
WRFTER. HERKINGENSRBETR VNSNS ], HERKINED
A RPEE MR R B0 ISE TR X B TP <0.05), H7E 90s B, BB KALE.
T — Sk AVZE 30-90s B SRl & BAEMIEE TR, % 90s LUS X EE FREP <0.05),
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Tab.2-1 Variation of color for semitendinosus during microwave

i e (s) RELE K aff
0 (R 40.27+0.15 23.44+0. 31
30 38. 18+0. 11 26. 28+0. 20
60 37.0140. 48 28.28+0. 21
90 32.47+0. 46 27.32+0. 57
120 29.93+0.68" 29.2110. 84
150 27.62+0. 23 32.24+0. 61

HE2-1 800, FREKEEVREEMBAEKEM, RERRE L EHEEH TR,
B EEE] 90s BLK 90s LUER, WHRE L EHEAEE TREP<0.05) .
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Tab.2-2 Variation of color for longissimus during microwave

BB (s) FELE Ui afd
0 (XHHD 38.3510. 24 22.32%0.42
30 34.65+0. 31 23.55+0. 15
60 34.02+0. 13 21.21%0.75
90 31.34£0. 42 23.3240. 42
120 28.43+0. 32 25.2140.23
150 27.1340.85 28.24+0.64

H& 2-2. R2-3AILLEN, FBRNREHELIET4HREKERIN, W4
B a XWRTFHRKESNMAEE. BR2-3 TR, 48 KUIBEE MR
s, WEMEE L EEH TR, kBl 60-120s B, PR L EBRNE
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Fig.2-3 The relation between the time of microwave and mechanics Properties
Al 2-3 REWBIIE A P-100%8 %4 T, HENESERKEFNS 4R X%
AURMERXR, KT (a) RRWRBEEE, NPALES, Bk EL R
BTRKEHIN, REAMBRE 60s (MR, B LMD TREFEMAEE.
BKHEHUE 30-90s B, BEGABAEAER, FEEEE EFH(P<0.05), TE 90s
BUE, EABEHAEEP>0.05). BKHUE 60-90s F1 120-150s X F/I A1,

 BERRIME KR B E EFH(P<0.05), HALR E BT EEA L. B (b) HRHIE

BV, ERBCEPR NSRS TREKEFNMERYE, RIUE
30-60s 5 90-120s BY, FPEHRER B MNE B& LA#EH(P<0.05), 120s UG EFH
V&, BKEFVIZE 30-90s 5 120-150s B, HEE B EHNP<0.05), 90s BLEE
BETUP>0.05). B (c) R-HIZMBS, MKV 90-120s B, THEHIKE
# EAP<0.01), T7E 120s LAFETFR; BKEAN, NLE 60-120s i BERT ] ZE
K, M EEHMEP<0.05). B () REMERIRH, FHTHELER, BR=
AMMBEIEHEREFTFRKERFN. BEKEENE 3060s BT HEEEFH
(P<0.05), 90-120s Bf[EI5 /i BERA(P<0.01); KR AIA 120s Z T, [H
B HEE EF(P<0.05), 120s LUEMTEEEEA,

GEMHT, FEMBINERA P-100%HM 44T, WEEMBEIASREEY: 60s.
90s+ 120s.
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Fig.2-4 sensory evaluation affected by time of microwave
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Fig.2-5 Histological changes of beef with different microwave time
£ 2-5 R4 WK FERALEE R B IR A P-100% &4 T, F R ERL
AR EE (8K 600 5), K E 2-5 £L—FIEA (@) (). (e) HHIRTE
- EARGER R B R KU, HA—FIEA G (). () 2FRREL AR
B EAENRKESI. B KNSREKEFIMLERTS, KRET FRFERR
BRI EEE, B SNPNAEZREFRKINNA S & BF %, XE
BTULNE=ERER. B ER 60s b, BRNAERERERK, NTEs
WL RETFFERSY B SN 18] % 90s B, LEF4Eisi— U, WA RS ¥ FF S B R,
A4 2 Al = B R RIRIRE s BRI (8] A 120s B, WLARSEPY RN AL, FLEF4E—
KRN TF, WEFEZEEBIERK.

2.7 P-80%FHT AR EM BN ERKS S HBENZMER

-_—ARRENEAS EER-ANEES
- ARRENASAR - RoANKSAR

g 8 3 8

]
K aR%

e 3 8

30

150

w
wEEtE (s)

B 2-6 B R XA WA FIEBAL I K 2370t I w

20




WX A A R BT ST

Fig. 2-6 Variation of moisture and product rate for beef during microwave
ME 2-6 TTLLE B, ZEPBIIE N P-80%I &G T, FEERKISE =K,
7R 20 H 5 2R 2 B T U5 B U 38 T PR ), X2 e T P BE AR 5 T I i
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Fig. 2-7 Variation of fat and protein for beef during microwave
M 2-7 PATUE R, FEMBEINEN P-80%IEHT, 4R KNMEARESE
BRTEHRKIL, THESGEERE EAES, XEEREN 4N HKI MR
KA. B SRR (] 4 60s-120s B, BARES R EZEMMEP <0.05), B
£ 120s UG EAERETEE; BRRKIE 90s 2/, EERIEHMEEEP
<0.05), 90s-120s B 5 BEARAL, 120s LU XA MAER.
HHEBRKIREN & B/ TR SN &8, HEBKNBMELN & BEEM
Bt FE N SE T R R X EE T RE(P <0.05 ), FF7E 90s i, EFIBAM. M=k
WLEIRERT & B7E 30-90s K SEFEE, SR/EHE 90-120s BFHE, = 120s UENEEFT
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Fig.2-8 The relation between the time of microwave and mechanics Prop.erties

B 2-8 R4 A S FBRKEENSF R kNURHENX R, NFITUE S,
& = SKWLEE 60-120s B, BEPEE(EE3E EFH(P<0.05), TfE 120s LGB TEE. XTF
B, 7 90-120s R BE EFH(P<0.05), 120s LU AP, 7 30-90s
B, PHUE B EP>0.0581k, {B7E 90s LLJEIEE 1 BE W MNP>0.05). EIRAN
FE 90-120s XM R B A B &R (P<0.05), AR RINZLA BE(P>0.05). &
A LZE 60-90s F 120-150s X F AN 18] B B, A8 5 {75 B & AR 16.(P<0.05) . 7E 90-120s
EYRAB N TIRIER, BP0 L FH(P<0.05), Tz 120s BUS, LFHESTE, i
B 75 30-60s F1 90-120s B PH M 1 B F L FH(P<0.05), HAbr LR EZ. HE
HATETE 60-90s X B 8] B4k & 2 (P<0.05).
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Fig.2-9 sensory evaluation affected by time of microwave
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Fig. 2-10 Variation of moisture and product rate for beef during microwave
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Fig. 2-11 Variation of fat and protein for beef during microwave
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30-60s AERVALBERTIF 90s BUE, B SAUEERA BRI HHRKIEARS RA.
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Fig.2-12 The relation between the time of microwave and mechanics Properties
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WUFHIMERIX R, NFATUES, BHRKIE 120s Z 5, BEMEMEREGEK
T B& L FP<0.05), 120s LU E B EE(P>0.05). BAEETE 120s LURT S HE
—3, {8 120s DS BMEE XA 7 F M. 15 BERT IR RE KT . DELO 1y U
WA Ep, —HEE LAP<0.05).

Ji 2k ALEE 60s LASE TR FE (402 B & N A(P<0.05). FHEETE 60-90s REH
#n(P<0.05), {87 90s LAGETF&. [BEIE AT 90-120s i BF LFH(P<0.05), B
£ 120s LAE R ER, HEBHE 60s UEHEEE EFAK,

GERVTUE, ZEENE 30-150s A, kIR P-60%REER D B4 A
R

2. 14 P-60% X H T AR IER B 4N REE IBIRNEINER

—— BRHHHL —=— BN
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Fig.2-13 sensory evaluation affected by time of microwave

B 2-13 RAREMBINE N P-60%HMEAMT, BENEEFANBEFENKRR,
MEFERFBKEFNS R LNBREMEN T K, REEEELA, F
7E 150s LUSEH EFH RS, X5 BI RIS AT 8] 30-150s XA ] B A - A RERAE
NI R K P-60% F R EH.
3Gt 5itie

S BRKERNEF R KRB AR, K& B & EBERE
REMEKTRDN, BEERSEEHYMN, XEELbTEMMIED, WK
SETR: TAREPRENSBESMEEIAEMERRNES, XEFEAEREM
KA H TR R A SBRN & BAM, BEREMAEY, NAEHRET
KRR, SEHSEVIBERTH. dTARKPHARREPYA RN &2ARE
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€, HBRABNIBT AR E.

FEMBETHZ K P-100%F P-80%I &M T, FHKIRMETL 30-150s KN EAH
RIFRAIR, HEREIEY 60s. 90s. 120s Bt, 4REFFEFMRK. FRETF
s, P-100%H B EHE L P-80%ZE |, Vi FIFETE P-100%M) &1 T 38 5 i He2 .
TOFERIE IR A P-60%I& M T, A RIZE 30-150s B, HARREMBIFHRIAF N
) &0 S o BT LA EL T = ZE R TR AP AT A 2R B R B R RIS, ZE BB Th 3 4 P-100%

(FK) B%&HT, ESHRFREHRE.

WESHEMAE, PFERYE, MARESEE, MAEREHEEBR. A
HERDERBMNALRES, NWAERERAZKHKSE MALER) , F4EZH
KRB A, XEFERRANAEABKIORKAB. BTARHPLEREIK
WEETVRAES, FERBLRMBLHERP, NAKSHHREEERET
RAE AR ME AR MK EER B THURAEA S (FFR, 2003).
Fir LA U5 B 2 S B () /N T 60s B, SR EIK 4 2 B T ALURAF 4 R A 3 21
W4 BB SR N T K F 90s B, i 97K 43 T e R e TR A7 4 R A #ifs S A\ i
ZRB. MALEFNAEERNFETRRUNRTERABEERT KT EK.
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BB 4 W R R BT A

F-E NMELENFRAEZEREYREMHAR
FRRAKYRRAARS M ESRERZ—, 4 RRKY R RIS AR
MEEARE: () FERERN, SEERESE: Q) BKLEDRERLE WA
Q) EAEZLHAMEENRERE (BN, TR 2009),
FRERRY AR B ERNERY, EROFANKINGYREERE. Sk
SEMHERMONERMTERY, Ho&EENRRREHE RN RERR
R AEARFEMNFRKEENE 4B KA, EIHE HP-100%, B (@ H60s. 90s.
120s(I5AF T HATBAL R, PR IR YERBR Y BZEAT 407
18 57%
1.1 #8

1.1, 1SR
EEFHSBRKETEINSFR KN, BWTFEPRIYKERTS
1.1.2 T8 |

M¥Ar: G8023DLV-9 &Y, M ZMAHRAR, +HE

Ti %% B ARTAREHU 28 . SUPELCO 4], %#H

XK :Fiber7s, %£H

ST RF:BS-210 &, Sartorius Instruments Ltd., f&E
I £ B B - PC420, EH
SARAE-FE B L:6C/MS-QP2010, &, HA
fo.1%4¥ :DB-5rns, Angilent A7), £HE

1.2 7%
1.2.1 HaH&
SR ENFEEFRKUMAER KM, 2RI SHEALN, TIEIAL Sen

X 5cmX 1. 5em KA, FEMETIE R P-100% (FK), Bk E45%: 60s. 90s.
120s M4 FRATMBMAAETE, B HVTHARE.

1. 2. 2 GOMS T TE R BRI 8] T & & & A AL AR = SKAIE & 1 KUK 3R
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GC &5 : EFHIRRE 250°C, FE 77 35.0KPa, H:JE 0.80mL/min,, KARE
5.0mL/min, A 35°C, BHME 15.0nl/min, LESF 35. Ocn/s. BFFAE, ViR
35°C, fR%F 10 78, ARJ5 LA 5°C/min M EF FF] 120°C, HKJF LA 10°C/min HIEE T
# 2 230°C, {RHF 10min, KA SRR, SFE 10:1, F FID AR 88#EAT R (38
iLH, 2009).

MS A5 : B TUEIRE 230. 0°C, B OE M 250. 0°C, HHIER R A 3. Omin, FF
S 1A 3. Omin, £53R A 1H] 41. Omin, FHEEE 650, FFh 35. Om/z, &5 350. 0m/z (%5
T, 2009),

1.2. 3 R MR RRITR = 5%

SERPERE 10CERMBEAE LR REE, H 10.0g FHE, REEA
50mL BTREREB T, HEKBERE 60°C TR IBIH 30min. HEREFTERECKEN
30min J& ¥ ZEBUKIEA TA MR TR BT 30. Omin, BUH B B A A GCMS A O 5min,
BER Rk,

1.2. 4 KW HIRALIE
R RRRA S RS, RS SRR R RAR A,
Xt & R AR AT AT
2 GRE 7
2.1 FRBEKE BT 4R KEENNZELERRY R EEE

Abundance
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650000
600000
6550000
500000
4650000
400000
350000
300000

250000
200000
150000
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50000
e A e Al du .

10. 00 15. 00 20. 00 26. 00 30. 00 35. 00

B 3-1 Bk 0s A RKEFURIERERKY R %A

Time—>
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Abundance
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200000
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800000
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700000
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600000
B50000
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100000
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Time——>
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300000
250000
200000
150000
100000

50000

Time——>

Fig.3-1 The GC/MS chromatogram of the volatile flavor

compounds of longissimus for no microwave

TIC: L60.D\data.ms
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& 3-2 B 60s B 4B EHFNRIE R ERBK YR G E
Fig.3-2 The GC/MS chromatogram of the volatile flavor

compounds of longissimus microwave for 60s
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e o ¥
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B 3-3 Bk 90s B 4B K H A MLAOHE K HE Rk Y SR £ 1 B
Fig.3-3 The GC/MS chromatogram of the volatile flavor

compounds of longissimus microwave for 90s
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Abundance
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B 3-4 Bk 120s W4 BT H UL R Rk o) R 1 B
Fig.3-4 The GC/MS chromatogram of the volatile flavor

compounds of longissimus microwave for 120s

2.2 THf&)&‘ZNIﬂT#Hﬁ KANBER KRR R g E
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3-5 ik Os W4 BKEHFUIIER Rk i 2.1 B
Fig.3-5 The GC/MS chromatogram of the volatile flavor

Time——>

compounds of semitendinosus for no microwave
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Abundance

TIC: T60.D\data.ms
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T
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3-6 BB 60s it 4 K H A HLEE &t KUk oy i 2. R
Fig.3-6 The GC/MS chromatogram of the volatile flavor

Time~~>

compounds of semitendinosus microwave for 60s

TIE: TN, T\uk u,

I

18BRon 4

Tl

10, an im. on . o a8, o0 . o . e

B 3-7 i 90s B 4B K H LA & ok Rk ) i £
Fig.3-7 The GC/MS chromatogram of the volatile flavor compounds

of semitendinosus microwave for 90s
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Abundance

TIC: 3.D\data.ms
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Time——>

B 3-8 I 120s 4B KT H LA 5 o Ak o) £ 3
Fig.3-8 The GC/MS chromatogram of the volatile flavor
compounds of semitendinosus microwave for 120s
2. 3 Wik LR R RIRM 4 AE R ERRMRE RS #r
BT E AT R B KRR SR SER R 600 SRR
WYIR, FEESHDRARNGSED A 1T RYR, ENHRERLEY. BRX
ey, BRULEY. BRUEY. mEkey. irk. BRRAESY. BRULSY.
MEBRRALE Y. B 5EMRAL S YRR R LS. BHR, HARFHRULDE.
% 3-1 BRI R RIRRA 35 % |

Table 3-1 Chemical classification of flavor substances in beef

amEy K& HEMER g (AL i Y&

HEAEY 217 MEER 42 BB S 39
LCEHL AP 97 P 32 FRAFHEY 85
- BR 74 menER 49 BEM R 46
% 83 MR 64 HAb ARG 27
R 36 K S ELaY 37 K&y 10
[ 67 ERMR 23

R 31 Fira AEBRRPIRMHNUEYRR GEHEVEE, FRTHTFAR
RaFOFREDRARURARAYR S’ LFEER, iR+, 29
—RIIRRONE RN, AREERERKYRIOARAR, B &R REM
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W 4 R M R

B AR ORFE AR ERE U R EEAS PR & B4 &R AN S
EHRB N 4 RERITHEAELS, REkALRA, A ERA, Rk
W, TRBA4AKREEERAR, HhFEHRKRIXBREF T4 8 KUK
PR o

3 R 5itit

e WK Rk RIHE S HERRE XHNRS. NR3-1TTEH, E4AHME
KRR P RENEW RS BRI E REERE, BT & YA RZH -
A4 ARKRE EEERNYR, BREEENEERIKHRME, B4 A
RBkH, FERE—E TR,

BALUMESRAER, WREFRIERERSTRS . XEARTHEE
B RRHSR  EF LR A BEEA I RER PRI, KR LA YIH BB
Yk }

RRFELE HREYRPESHUEY, CHRRKNEEREYRERX
ST Y EBEH LIPS Macleod (1987) ZEICERF 8, 75 E4 PIURABK
B 78 HURR, HAFHH T HREENESRAAY, B 65 HEATHATLAY,
H4 6 HAERBET LAY,

BHRUEYREREER SHEARMENBRNNFE> Y2 —, LREE
HAR, T HES R ASEERN. KRSt HFEn YR, WA RERRY,
—FRBERRY . XEORENRBER B HEERNAK. BREFRE—FA
BERE. BREEFORARYR.

R EYTEEBOFETFARS, HPhBEHRSAIAY. EMBE4F
WRREREERAGMBE. Rk, BE. NRmLEYREERERIRY R+
RI, BERRIRMALESYHE: BB, 6-FRERE, FEKMEE. ZBEERKNE.
FIRKREEE S5 . AR R oh SR SR Y o () B Ak — PR KGRIk
Y. KEIERENERNT & BESOERENRYFERS, ©EERHEER
TR, EMAERNEREEEY AR ERM AN EY. Christiaan (1983) %
AHARERNG W HHT P BERDRE TR EFARELRLAY, FHALEAERN
BEERR. MENRHEBLEYBRARRNEENRE.

SRS SN EVERES ARERY AP BRI, BEMERKTHFAREE
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E{ER. Macleod (1998) BB 25 MEEFHMRILEY T, JF 2-FEF
KE S S-RERRFEIHH ALY, ZLRA e HEZE. FETE, FE.
ToM. SR EHEELED.

MERAL SV RENE RN R ER U ST —REELEY. ZEN
RYRAAEELSRROER MEYBRN N — N BREENRL R .- R ERREE:
—HFREUSYES— S FRENEVELEREBE SR o E BN, SEFE
B EHERE B ERORE N —FF A, BEHEATIENE. &
SEEMAMEERG C N, ERERRMP pH<T FMRRUEYES KR, XEE
RN AR EEMUIET SRR R LIEE.
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 FHE WMELERNFAERERERRELHTR
B MATT AR K — B, BRI, MEMKRAERETRATH
)[R B 52 B0 s R R R SRR (R SE R A, ZERRE R ] I B R B AR, XA
FWERNE. F. k. B, BTEZZENHRATHRINBE, EREDHERY
P-100%, fHETIE] 60-120s IR, 4 WAEELF MRS R, UEAER
BRRFIT—T 2L ThE K P-100%, BFIE]% 60s. 90s. 120s LB EHI4 A, 7d &
RIS
1 HREA*
1.1 %%
1.1.1 R EH ,
FESEFRKIAER LN, BTEPRIKERY
W AR PPRONEHENE
1.1.2 TEikH
R, EAERLERFIERAF
R M, BAEREERAFATRAH
BB e, EHERAUERFERAH

1.1.3 TEH
£ AREE LI TCL-166A B, Wipg ERRIZRARAT
AR :BS-210 B, Sartorius Instruments Ltd., f[H
TEIR I IR 88 . ZHWY-2102C B, EREHERAF
pHit:818 &, %£H
BEHFEREEISWP-C80 B, PEFE
YPE PR A : TA-XT2i/25 B, ZE[H
KBHR: DK-98-TIA %!, RETRFEERAR
PEHHL:HR1T07BC B!, HBRFFR YHHKEREERAA
k. GB023DHLV-8 &L, [~ MM 2HHRAH
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1.2 /5%
L2 RS

SR MEEERRIAE R KM, EREHSHEAR, TIEIK Sem
X 5cmX 1. 5em K/, ZERsEhE A P-100% (FK), WEETRISAIA: 60s. 90s.
120s HI&AF FHATHBMAKLE, BHAIHRAR, RIEE 4ACHRET, RE 7d, R
J& BB I AEAR
1.2.2 BEENE

HREERER 4 10. 0g FFFABERMERZ 100nL, 3% 30min Fifig. B 10mL
W E B 0. 0lmol /L A NaOH FRAERIE E o
1.2. 3pH EHE

REURRERIH A 10. 0g MM MEAZ 100nL, &Y 30min fFityE. B 10nL
LEB AR oH HlE.
1.2. 4 RiHBHENE

HEAF RS, BEBRBEEEREEABEHMAHTHEREW). MOITFE
4%, ZBMERTHFRDE, REQERSNAHERW,), BEFERENWI),
REZETFTRITERITBHE. BTBHES(W,—W3)(W;—W3)X100%
1.2.5 L MEBRER (TVB-N) EHMNE

FREX 1—5¢ 49T 250ml 4T, INZRIEK 100ml, =%#E5] 30min FHHE,
g, EREBCVEEE. BRI T BILAIA%, EIRRAZEMA ImL B
BR 1 HREHERE. AIAZE—MA 1.00mL HH&, H—MINA 1.00mL B
MW, EREHREM, THEF: EHERLTRE LRREH, R
SWRBRE, ARTI3TCEMAKE 2/ ot, BEE, ARREERIRERERER
(0.100mol/L) HiE, KRB RA, RIMANTARK,

X exraxn=[(Vic 45V 261 #8) XChoneX14/ (M wana*1/100) ] X100

1.2.6 [RGB E
SNE_E
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WP 47 & R RN

1.2.7 BREWE
BAPAARE R BF, BT PNANEH S BARBIT
WE. BN 105, 0 AEE MU LARRARE.
1.2.8 Gt HH |
R4 447 F DPS200 A EXCEL2000 %4 b &K AF3E1T
2 (R 5 4

2.1 PHEMEEEEMTL

09

08 |

07 |

06 | - SN 60
205 | & ; ,/4, W 90s W
4 —3120s &
04| --%--60s

03 | —%—90s

02 ---@-- 120s

01 |

0
0 2 4 7
fhMetrRld

B 4-1 ARSI ET 4R B RERRL

Fig.4-1 Total acid of storage time at different microwave time

SSSNV60 H

e 90s H
—120s H
--%--60s B
—%—90s it
---0---120s M

fERE fad

B 4-2 AR e 1) F 4 79 pH LRI AL
Fig.4-3 PH of storage time at different microwave time
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Wik RE 4CBUE RS, pH EME BB A RER R ALE & LA 4-1 I
42, AAECBAPRELRBF NP HEL"R, BEFA pH E LA, TER
B AEYI ARG WP R AR R RS RY R, WO pH ET . R
T B TR A 2 A 5 0 B A e () RSB T R, 3l o TR 8 T
g,

2.2 AitiEHENEL

S 60 H

5 | —90s %

. C—120s #
§ ~--%--60s &
-333 -
% i —»—90s i
P! o--0---120s i

0

1 3 5 7

4 fed

Bl 4-3 RRIGBH BT 4 W A2 TR 3R
Fig.4-3 The drop loss rate of storage time at different microwave time

Rt MR KRR T MK F RELBUHRTRNRAR . BEENEKNEK, 4
AR RRANSERES, FRNARERE, TRSEKR, EFULSKENTK.
Bl 4-3 A fEF AEC R R T ATTE R R @S dETTm, AREES 3dM
WRAMT B EA T BERTN, FHREMERN FIMEKTINA, A GEw EE
RO, RIHSHERE, XEATHENEGHARSTESIASL.
2. 3EARMEER (VB-N) T ,

ERMEER (TVB-N) RETHAYNESNEEORNERARMNEELE
YVIRRRET AR, RAXFEERERZ — EARMBIET, R &
4 W TVB-N ZEKMES R LA 4-4,
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SN 60

—_—90s #
C—120s &
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—*%—90s

e+ 1208 B

R Ed

B 4-4 A FISA R 16 T 4- A TVB-N fEHIAR4L
Fig.4-4 Total volatile basic nitrogen of storage time at different microwave time

M 4-4 W40, 4 TVB-N {EREI N (8] B REAC T AT K, s (6] A
HREREMR, BRNME, MAEHREKIE TVB-N EEEE 4R = kALK
TVB-N EE R . FRKEAVENFNHMBAET TVB-N EHRRPRMNE, HP
60s HIPIREEER T304t 2 Fho SRILIT ALY 60s 1 90s HMR — kAL, ZERER 4d R ] LA
A, TVB-N {30t 120s BIZEER, BTESE 4 KLUG 120s HIPIHE TVB-N EEEARIE .
AT 18] 120s 86 RN EI4 A 4 wasErER.
2.5 BLA R R L

AN IRk B 1R S g 72 4 AL A S A A B BB FE A ek R R AL 2 ) L PR
4-5 FF 4-6, '

60 %

005
C—120s &
~-%--60s M}
—%—090s %
---0---120s fi¥

i -
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B 4-5 ARMBET4REENEL
Fig.4-5 Rigidity of storage time at different microwave time
& 4-5 XM R AT 7d WEEEERRUER, X AR, HHREER 60s
BB PR EL 90s F0 120s A HEREE TR R, HHI7E 2-4d RALEE, B
BETE) 4 120s HBRUAEE: FEHBRKU 90s PFFZE LR KM 90s K ARE
4Td FEEETRAL.

1 -

09 }

08 |

07 '; - -~ 4 NS 60 #
¢ 08 I N — 90s 7
05 | 1208 &
%04 | —%-~60s

03 | , —x—90s %

02 | ---0--- 120s it

01 |

0

0 2 7

A

Bl 4-6 NREBKAE T4 REERZL
Fig.4-6 Elasticity vs. storage time at different microwave time
4-6 FRHIRWFETE 7d WEMERLIENR, SxTHRE, MR R 60s ITHY
RFFERN 90s KA ERFELE TR, BE—EMBHRLEX EFHER,
120s MIARXHEUAHE. FHEB K 60s. 90s #PHEMEHFRKM 60s
RIPIEE, 7EGERE 4d LR EE LR
2.6 REIETMEL
ARG AT B 4 AR E R e 4 R A 4-7
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7 L

6 L

5 - NS 60 #H
g I —_— 90s &
w4t C—120s %
®, | - %--60s B

) —%—90s &
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1L
0 L
0 2 4 7
fi& i rapd

B 4-7 NRBMBHET 4 ABE RN
Fig.4-7 Sensory quality vs. storage time at different microwave time

HE 4-7 ATEE, EREETRE S0 8 BB SRR R i [ RE K
T TR, BuRE K, BE P BEEE. ERENRER 120s B, 4PHRRET
Y82 T R B LI E BRI s N Tl 218, S RATE RIS (A 4 120s Y, 7E 4CHY
FREE T IiAF  RE S A ML R R R
3 &g Hitit

W X A AR RN AR BE Y. BEECRNERNER, 4R
WPHE. BEMBEHEEFEETHES, M TVB-NENRTBHEE EABES, B
R KEIEF B R RS . T (RI7E 120s B IR LML HF IR AT P
R, RIRAE R GRR.

41



R KE 2010 BEL %483

- ERE RELENENSENRREWATR

=1
MARATENTRATERNNRLRT, BEEETnia 2y ABER L

TTHR, MX—ERARENEREE TS ANEFED—FHRL, REETHME

YRIARFRRBIAARRREEE, SHFRHROBBITHR. EAFNE (60s.

90s. 120s) MARFEINZE (60%, 80%. 100%) T, HMEX4FRBRAEZH, HPaE:

KA HRE, BB RHE. BETREHEME. XFUEFRARSR KM

AR R BIRE T RN EIRKE,

185 h5%

1.1 4%

111 KRR
FEAEERKN, WTHEPRILRZERTT

1.1.2 TENH

7R :BS-210 &, Sartorius Instruments Ltd., #EHE

AT IRAE IN303-45 B, LR NEE

B R TR 101-1AB &Y, REMRLUSERAF

BEH T BREHI:SWP-C80 &, HEEFH

PIVE PR : TA-XT2i/25 B, Stable Micro System A#], HE

PAB4: GBO23DHLV-8 &, " REAKZHAFRAF

KW DK-98-TIA B!, RETHENFHRAH
1.2h%
1. 2.1 EF G ARENHE

TR e B, 72 ACHKAFISR 24h, HIH 9 M4 SemxSemx2. Ocm
HIERR. K RARTZHR (20°C) , Rt HAh7E 85°Ck 45l 3]+
OB 404 50, 55, 60, 65. 70, 75, 80°C. MIMATEBREAEHAMEHAL, A
RMANERES, S5CKAMAEREHFOEE, AKEREEHIRARFOR
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X4 A B R EEA

BHE. Y9 O0REFZRERERN, LHRHAKAHNZEER, ABARTA
BREAKS, RFHTEENE. KOERME, BRBKIE. RS ENE,
LA € Bt A R PR YE
#65-1 BRTRBGH
Tab.5-1 Experimental design for cooking

KREBE hagiich 40 50 55 60 65 70 75 80
KBEE —_ 85 85 85 85 85 85 85 85
BAK 5 5 5 5 5 5 5 5 5

1.2. 2 Wi R E
E—BFXAMBEE—{E 5 ANMTHTIE: P-20%EK. P-40%HEK. P-60%+
K+ P-80%HE K P-100%m K, B—REZERLL, RER 3FHE, HHR:
P-60%F K. P-80%F &K P-100%= K.
1.2. 3 (i B (6] B9 T ZE
EE_EMAART, RITRIABBI R 60s. 90s. 120s B 4= PIHI & FiRE
HHBEIRY . BUREKIE 60s. 90s. 120s.
1.2 4 REHFANER AL
MEREHEREA RS, DERBLSRE. HBIhE. Sk E=MEEN
WH S REMBEAHE, R =ZEE=AKFRERAEMEFANERRFE. =/
FHEBILRBEE (55C. 65Cy 75C) ;B Ih%E (P-60%. P-80%. P-100%)
BETIE] (60s 90s. 120s). LU EIFEMMHFIEAERZEEBIEEEMT R,
K52 L (3) EXRREHTEFKTFER
Tab.5-2 Factors and levels of orthogonal test

ESES
¥ AZBESEE(C) BHMBAEIIE®G)  C HukbEaE (S)
1 55 60 60
2 65 80 90
3 75 100 120

1.2.5 ZRMKKINE
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BRBE IO AREAR, KEFLE, BEASSTHAKMART A
WREROBBE NI, ERAKTANRARPORENEE, AEARTRERT
K4, HRE. BEHRK-REBEFEE—LENER) /LR EE X 100%
1.2.6 KR ZEMNE

- {EiE T4 (GB4800-84)
1.2.7HEHEENE

R\ i1 (GB2906-82)

1.2. 8 RAGERIAE

SRE-HE
1.2.9 BAETE

EEEEANBTHE. BT, SR, HE. TRRATESE 0
B: FAEBELTENS; 3tk ZBEERHEERKENER: & H@
FIRE O AR, Bifh: RRIOMETES, MBS NaRTO%
BESRENTAE SSRNRHAS N T4, RIEN 14, EREHIEERT,
AUER—ABESNRIES, REHELTHE, BRAMETERS.
1.2.10 it o4k

TR 45 B 434 F DPS200 A1 SASS. 1 $iiE b B K AH4E AT
2 BRE59H

2.1 £REHTLRERNEERRIOWELR
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10 |
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>8R 8L S
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PLEET

B5-1 BB ENRERRNEW

Fig.1 Variation of cooking loss for beef semitendinosus during cooking
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HE 5-1 FUEE, EnidEPFANZEERRBELEERPOEENAR
BRBRSFENZE, 7 40-50CH, ZEREAMMEL, T 50-65ChH, #X
RENEMEDLEENABT AN, & 60-T0CHERTRE, TOCUEXRL
FHEa.

2.2 4 NEFIFLREN KD EBMESER
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62 —- + t . - — - —
40 50 55 60 65 70 75 80
FANEREC

-2 AR A & B
Fig.5-2 Variation of moisture content for beef semitendinosus during cooking
B 5-2 AT, RS, FRTRKSEER A ERETRES, FERE
TERAMR I :40-55CHI 70-80°C. T7E 55-75°CYEE Z [E K& BH BT M.

2. 34MEHFCREMEHEENESR
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El5-3 BB X el & B w
Fig. 5-3 Variation of fat content for beef semitendinosus during cooking
HE 5-3 WA, B, RS E R L2 e EEENEREHES.
40-50°CHY, Rei& ERK; WfE 50-55CZ RARM & B X REFE #mdE 65-80
CZIalet, BITERXHETH (P0.05). & ENRD, XEERFAERS
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Fig. 5-4 Variation of Hardness for beef semitendinosus during cooking
HE -4 AW, B4L, 4 AEEMEMNABENARTEM. 40-60CH, &
FEERUAK, REPORE 65°CLUE, EREEREMM, H 75-80CHEEER
B, BT R 65 CR B MMERE
2.5 KM EHFHEMEL RBLER
RIBEXERR, BERUFHPIEEFEIEERTE 5-4 .

#5654 EXHRRER
Tab. 5-4 The results of orthogonal test

RS 5354 fitt BEN B ME 7y

1 ABiC, 6.97+0.21 1.54+0.24 0.260.16 0.751+0.23 1.62+0.15
2 A1B.Cy 6.41+1.09 3.71+0.22 0.31+0.09 0.710.21 1.47+0.34
3 AB;Cs 4.18+0.81 2.52+0.42 0.35+0.32 1.13+0.13 0.73+0.31
4 ABCy 5.38+1.12 1.78+0.39 0.460.17 0.83+0.26 1.27+0.34
5 A;B,Cs 5.51+0.56 2.81+0.34 0.28+0.15 1.27+0.17 1.44+0.24
.6 AB3Cy 6.52+0.34 1.61+0.41 0.38+0.34 0.99+0.15 1.7240.25
7 A3BiCs 4.64%0.17 1.59+0.61 0.42+0.24 0.89+0.24 | 1.71+0.21
8 A3B,Cy 7.64+0.76 1.78+0.31 0.4110.16 0.62+0.25 1.83+0.31

9 A3B;C, 6.51+0.23 2.64+0.16 0.31+0.11 0.79+0.12 1.42+0.13
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BEPEHEIITTRSS
%55 BEWESR

Tab.5-5 The result of sensory evaluation
s BESE SERE BREERE SHE Bie, %
1 AIBIC1 3.08+0.21 5.00:0.11 4.09+0.17 3.91+0.55 4.80+0.11 4.36+0.23
2 AIB2C2 3.01£0.64 4.36:0.74 4.36+0.54 4.27+0.52 4.10+0.43 4.17+0.53
3 AIB3C3 3.48+0.12 4.45+0.11 4.73£0.32 4.55+£0.73 4.00+0.84 4.47+0.11
4 A2BIC2 294+0.32 4.23+0.54 4.50+0.11 3.68+0.21 4.60+0.36 3.85+0.42
5 A2B2C3 2.59+0.53 4.45+0.31 4.73:0.74 4.1840.32 3.80+0.21 4.32+0.32
6 A2B3C1 3.0840.43 5.36+0.33 3.77+0.31 4.82+0.27 4.25+0.72 4.50+0.53
7 A3BIC3 2.29+0.23 3.36+0.11 4.36:0.21 3.1840.04 4.10:0.42 3.76+0.34
8 A3B2C1 1.2840.64 3.95+0.11 3.64+0.22 3.64+0.51 4.05+0.53 3.78+0.47
9 A3B3C2 2.71+0.23 4.36+0.11 4.18+0.11 4.18+:0.45 4.00+0.14 4.18+0.74
RETERESMMERNOT:

%56 BEPEREM M

Tab. 5-6 Variance analysis affected by ingredients of sensory evaluation

BERZNE  BEME  BEEM MR H6 SK

A X 3.15 459 438 423 429 432
X2 2.87 4.68 432 423 423 423
X3 2.10 3.90 4.05 366 405 390

R 112 0.78 0.33 057 024 042

B X 2.80 420 432 360 450 399
X, 2.31 426 432 402 399 408
X3 3.08 4.71 4.23 453 408 438

R 0.77 0.54 0.09 093 051 0.39

c X 2.52 4.71 3.84 411 438 420
X 2.87 432 435 405 423 408
X; 2.80 4.08 4.62 396 396 417
R 042 0.69 0.78 0.15 039 015
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Fig.5-8 The relation between the temp of cook and mechanics Properties
HES-ST MBEAGRE LT H, BEEMEBRNMEM, RERE, i, HE
NIHMAFEMIE. HECSCRASIRK, |
RERCHAGIR B4 P Bt MK B 4, SRAIDPS2004035 A B {4 X IR1B Y
BFEATHENMT.
ABINRREXS 4 W B E R BT Z T IR 5-THR
R5-T KRN REAEEWH T EZSHE
Tab. 5-7 Variance analysis affected by ingredients of cooking temp.
TR fatk BEN oL LEL )

F 0.642065 3.421133  0.409972 9.3623 0.80872

Fa 9.276628  9.276628  9.276628  9.276628  9.276628

MRS-5ALUE N, RERENFRABENEZREE (p<0.05) ;HIMERE.
P, BERS. WD 05K LHAEE.
ABEENBEFEETEMT, WRS-8PR.
#5-8 REBENFABEFEHRHEMER
Tab.5-8 Variance analysis of sensory evaluation affected by temp of cook
BEZE BEME R Bt Ak

F 18.57115 4.30224 8.18062 13.46154 13.33062

Fa 9276628  9.276628  9.276628  9.276628  9.276628

HR5-8 41, RHEEEN 4 ANEEEEZMERRAN, MBETERNRE
ZH. B, SBKRE0. 05K FE LA BEMNEW. AMBTHENSIHRUE
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FigS5-.9 The relation between the power of microwave and mechanics Properties

HMES-95R5-T, BERBIIRNF &, Mtk BEMERELHEN LM
InJE RERRTE S, HpHEtE7E0. 05K F LR B, BEEFIE R HTE0. 05K F B
ABERM; BUEREABENREM, B2 Agmas, mHEghNEL
KRS, HEE 05KF LA BEEK.

BRI SRR 2 AT RS OB T

R5-9 WPTHEX 4 WRBEL WA T EI TR
Tab.5-9 Variance analysis affected by ingredients of microwave power
HERE Rt RN Wt S

F 2272707 10.88407  0.144044 2985885  2.835095

Fa 9.276628  9.276628 9.276628 9.276628 9.276628
WS DE MR TP ES EMT, WRS-105TR.
F5-10 SBEIENFHBREFEHTEMTR
Tab.5-10 Variance analysis of sensory evaluation affected by microwave power

BEZNE BEME SR B Kk

F 9.384299  30.58425 36.2575 62.38462 13.2273

Fa 0.276628 9276628  9.276628 9276628  9.276628
WRS-1057R, WEHENFAREFNAEBEENZW(<0.05 ), HAF
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HREE I R BRI ZRFTREN . £ RWERESTRTIIR, MEhEE
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Fig.5-10 The relation between the time of microwave and mechanics Properties
HE5-107T LUE HiE Mg . #it, BENFHEELSNE ERES, BHEERT Y
M5 EFES, MEENEE EAE TR, HEIOsHEB—MRKAME. 1
- TR (RIS A A BT E R R T E 0 ST R 5- 1157 ‘ ‘
5-11 BBET X4 A RAMER MK T 20 & ‘
|

Tab.5-11 Variance analysis affected by ingredients of time for microwave

0353 e R BEN 20 Lyl

F 13.06787  9.847586 0.00831 17.45422 10.60312

Fa 9.276628 9.276628  9.276628  9.276628 9.276628

HRS-1IATLAE Y, ZEGHET R160-120sh, 4FMIMIBERE. Ratk. #tk. H@)
f BEEHT0.05, XU ZEEXNF RO, Mit, B3, HRHTRED
HEEEZW.
WM EEPEETEST, WMRS-12FTT.
F5-12 BN EX 4 NBEENTEMTR
Tab.5-12 Variance analysis of sensory evaluation affected by time of microwave
BEZE BRESE  ZHE B Kk

F 2.621972  0.372338 0.9925 3446154  2.668128

_ Fa 9276628 9276628 9276628 9276628  9.276628
HRS-127[DUE S, Mk ExEE B &2, BEME. SIHEASKRYR
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HERENRTM, NBEEWRYEE, HRMEMERNT4&R0EE, EXL
EERERTEEYW, FEMT, B BENFNR120s.
3i1it

Bt X R HEZNMT, TUEHARERR—MERELNEE, Kb
KA M. SRWEREAR, HEEW, XELE N0 FRERR AL
4 REIRORFRS, RS TEREENTE.

MBLE BB AT B 3R, 4 PO 0 R 3 0 R B T 2 L R
WAL, BRThER W M AR BEN, KM NRENFE A Y
BEME<0.05); BRMFAIITRSY, HBEThEANE NS B EBW
(p<0.05 );7EBR RS (IR A P HORERE . Wk, BEbE. MEOBHSRENEA BERW
(P<0.05), PABEIIIATLLE & MR A4 PO RERE . Watk. BRPLRICENEH; Al AEN
Rt ROBEEMBE (p<0.05) ;ILAVEME. Matk. BEEH. WOBHELEO. 05KF
EHREE.

TR FRMME 05 4 S & BT VRS AT O LB S BB e W R 4
IR N65°C, BT A80%, kI 4 120s.
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AT BT A Rk S BN & BB, BRI, DU A
THEE, SELARBEEFHTRE. dFARR R YA R & RAA
S, MMM SE T RARLIORSDIR R . ZEBB IR P-100%F1 P-80%HI A1
T, PRERIRHIEZE 30-150s BRI AHRIFRIATL, HZEBEHTE % 60s. 90s.
120s B, #PAFEFHSR. MEEFNTE, P-100%H/RE HEL P-80%ER,
B BAETE P-100%H0 41 F B SRS, TITEA®E K P-60NMAHT, Bkm
[BI7E 30-150s B, HRARIFHIRIA WEOR . FF VR BT S 7E ARyt AT
H PR SRR, TR A P-100% (KD AT, B85 HMA RS
. |

2. B WEERHT RO AR, P AR BIOERIR, 4 Rkl AR
MBS, R, BAEROEE INEL, ERERNS,
AMERNSEERNAS BRERLRE, BHBLNARTY. Bkt HHR
YRR A RRAY, TARBRGEAENRARKTAYES & AT £,

3B IR R AR R BE WM. MECRHENER, £
B PH 1. BB IRE FR&%, i TVBN ERAHEHLEE EA RS, &
RORE KRR ILSE T B R A, ST IRIZE 1205 B RS EF O AR
ISR, BRI W& B R R

4. 4 PIRG SR U B 5 10 R R T B R BRI, BT R A B
EYMEREEN, HXERBENFEIREEE B S <005 ); BRX R
SRR, B TIER LR AR P O B R (p<0.05 ) ZE B N L 4 P YT
Mobh. Bth, M HERAEY A BEHME<0.05 ) MEHT S SRS
PIRERE. With. BPLRVENS; ABHEREN N EANBEENES (p<0.05) ;i
SMEERE. Mibt. BRH. WA 0.05 KE LR BE ., RIBRIMENNELSRE
A BV R ST T LA S B R O B A IR DB 65C, MBI
i 80%, ThiItiE] A 120s.,
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