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Abstract

Study on the practical usage of vacuum cooking: Food materials and

preparation-related factors

Studies on vacuum cooking have mostly analyzed the component
changes after cooking and the changes in sensory characteristics with respect
to storage periods, but there have been insufficient studies on basic data, such
as cooking condition and taste. Additionally, most recipes only show cooking
temperatures and times, without taking into account food compositions and
shapes, even though these factors affect heating. In particular, animal food
products are cooked at low temperatures, and caution must be exercised from
the viewpoint of sanitation management. Animal food products are also rich
in proteins are sensitive to heating conditions, particularly cooking
temperature, and this markedly affects the taste of finished products.
However, plant food products can be made edible by heating them for a
certain period of time at a temperature where tissue softens and starch
gelatinization occurs, and the effects of temperature on the finished products
are not as extensive compared to animal products. As mentioned above,
different food products are cooked under different conditions. In the present
study, chicken meat was used to ascertain the effects of water bath
temperature during heating (75, 85 and 95 °C), food size, and poultry content.
At the same time, correlations among these factors were analyzed. Since
vacuum cooking involves cooling and reheating, the effects of cooling and
reheating time were also investigated.

Furthermore, vacuum cooking allows seasoned seasoning to
penetrate food products, and cooking methods for plant food products
(soybean and apple) that take advantage of this property of vacuum cooking
were proposed. The results were as follows:

1) When vacuum cooking chicken, higher water bath temperature shortened



cooking time, but had a negative impact on cooking properties, physical
properties and taste. Liquid temperatures of 75 and 85 °C were useful
Subsequently, the following experiments were conducted at these two
temperatures.

2) Regarding food size, the greater the weight per piece, the significantly
longer the cooking time. No marked differences existed for yield and
juiciness with respect to weight per piece or water bath temperature. At both
water bath temperatures, the cooking time for 20-mm pieces was about 2.5
times longer than that for 10-mm pieces. The greater the amount of added
poultry fat, the significantly longer the heating time.

3) The effects of internal temperature at the start of cooking on yield,
juiciness, color and breaking stress were small, and there were no marked
differences whether samples were refrigerated or frozen. However, from the
viewpoint of heating time, heating took longer if pieces were frozen (-40 °C).
4) At both water bath temperatures, the cooking time for pieces with skin was
significantly longer than that for pieces without skin. The cooking time for
browned pieces was longer.

5) As input increased, heating time increased, and yield and juiciness
decreased. It is necessary to place an appropriate number of packages. With
the present package cooker, 20 packages was excessive, but 5 or 10 packages
were approprigte.

6) Heating time observed high levels of correlation to the following: liquid
temperature (r=0.9526), weight per piece (75°C: r=0.9904 and 85°C:
r=0.9357), thickness (75°C: r=0.8798 and 85°C: r=0.8752), poultry fat
addition (75°C: r=0.8366 and 85°C: r=0.9843).

7) Based on yield and juiciness, 85 °C is appropriate when weight per piece is
low, and 75 °C is appropriate when thickness is small (10 mm). In this
manner, heating conditions should vary depending on sample conditions.
Additionally, while 85°Cwaterbath temperature is useful for shortening

cooking time, the core temperature of meat can be too high if overcooked. At



liquid temperature of 75°Cwater bath temperature, heating takes longer, but
since the water bath temperature and the internal temperature at the end of
cooking are comparable, there is no risk of overheating. In this manner, water
bath temperature should be set depending on application.

8) The results confirmed that cooling time differed based on sample condition.
Cooling time exhibited high levels of correlation to the following: weight per
piece (75°C: r=0.8993 and 85°C: r=0.8447), thickness (75°C: r=0.9994 and
85°C: r=0.9989), skin (75°C: r=0.9720 and 85°C: r=0.9820), and poultry fat
addition (75°C: 1=0.9934 and 85°C: r=0.9837). In the present study, it was
possible to lower temperature below 3 °C within 90 minutes.

9) The results confirmed that reheating time varied depending on sample
conditions. Reheating time exhibited high levels of correlation to the
following: weight per piece (r=0.9400), thickness (r=0.9981), poultry fat
addition (r=0.9283), skin (r=0.8854) .

10) By vacuum cooking, boiled soybeans could be cooked with less water
without presoaking. The retention rate of isoflavones in soybeans was about
90%, and the transfer rate of isoflavones to cooking liquid was about 5%; as a
result, the level of elution to the cooking liquid was lower compared to
conventional cooking methods. The results suggest that soybeans can be
prepared by vacuum cooking by simply adding water to dried soybeans and
heating for a longer period without presoaking. While vacuum cooking takes
longer to cook soybeans, it is superior in terms of procedural convenience and
efficiency of soybean isoflavone intake.

11) With vacuum cooking, unheated apples could be prepared while
maintaining texture, sweetness and color. Apples could be prepared favorably
by adjusting the syrup concentration to 30%, with the amount of syrup
equaling the amount of apple. Additionally, using heating, the amount of
syrup could be 50% that of apple, and the level of material loss was low.
Furthermore, when uncooked apple was frozen and then thawed, the texture

of thawed apple resembled that of cooked apple, and freezing improved



storage stability. Another favorable method was to sprinkle sugar on apples,
freeze, and then thaw without syrup. This is an easy-to-cook method because

there is no need to prepare syrup.
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Z1500WE LT, 770 v ®Mo7 54V 28558 LEE® (7
FANEE235C) BRHORBICREEAEZ DT, X EN
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HErO2 LK 2K FHZ30D T ITHBLTHRFELE, 308, 60
WCTREEENES., ORI Bb LS EXCREAN DV, 120
BTRETIEoHE PR ohE, 22T, BRORE 2908 ¥
OBEE, BEXEREMNTL, ABE (5C) THRIGHALELBRN
(M10C) Zz2RZEZQR LK, BREEZTISCTE X U85CT L L,
MBEMET, Ldo TOHBMEBEORE] KL,
D1EOERAREDEE

BEHEOBAEL, IRTOEZAELLE, BROBEE%275CH
FU85C & L. MBAEZMHIZ. L0 T1QHMEBEEOERSE) ¥ L
o EEL., 1EHOBAEIX., 58 (BAMNOBKkg, HE (320 )
L T#®M23%) . 108 (BAM1.5kg, BE (290 ) T LT
#56%) . 2088 (BAMN kg, BE (252 ) i L THKI22%)
L7 (LT, 5, 108, 208L 9 3) .
@D1IEFYEEVOERORE
REEOCBRNZEZQER 7 2 ZEREN LK., 28, 3
AR, 182k, SKARZEAE. BREBAMEFLRZY
FokClik, BEEQELEZE, BREEZISCBEB I V85T L L.,
MBEEZ, LR TOBMEBEOXER) CE LK,
RNRylr—VI7 v I—RNOBHREELBEIR. 1R/ ROFEIT
BHNO8kg, BE320 (BEICHLTHN23%) . 2K/ KBTI
BAM1.Skg, BE290 (BEICHLTHS6%) . 3K HWTik.
BHNH23kg, BE250 (BEIZRHLTHI2%) & LE (BT,
LH. 2%, 3tke¥3),

(2) MEHEBROHIE

1) 75°CICBZELARE. MAFRERHE., RoP LEERE
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HOPLEBEERXRBO—FBEVWEHMIZ, EABLCEL L PO
CHBT L) CRENBEHERBL. 7—Fa L7 ¥ — (R
Fras . AM-7002) WXV E&E L~ (Fig. 3) , EEHBEIEZE
KEEZHEROILD EXECUERA T A NVLDLEEERET -T2/
W, 207 72N LEETREZAEL. B5CICHEZI LI
L4y mBLU-RM (BLT., MBPFTERM) bRR&EL =,

2) BALY Y OMmBFTERH

AR (15C) OMBAREIPORTETCORBBLICRES T
ZRE V., Sinketa it EVWKRR® IV EHLE,

H YDV OMBFERM= NAFERHB (nin) / (NBAKTHREE -MARHKRFEE)

(min/°C /100g ) ARNERE (g) /100¢g

3) %8V
MmeaEoOREEZAEL., 4RAEBICH T H5EETRLE,
4) EEEREE

AARVCNBARABZEZ=2Y - L, BEZAER. RXIT X
PEHL, AoREOHEEL LY,

MEBENEME (cm?)
mEREE (%) = X 100
ANEHE (m?)
5) ZH
EOSBET® o T W, S HMEOEREL LE, 2B, B
RIE»»HFig. 2R/ LEEL 5B 2TV HL., 3~5g (15X
15X15mm) B L% (WMARAT LU VUVAMDTAL) IZBfRL. 25C

T30 DELTHEE (2700Xg) B, BREOEEZHEL TKRA L
DEHL -,
ELDAHEERE () - EBELBRREE ()

Z2HMHE (%) = X 100
ELAAEE(g)
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6) AORNEDE

ABHT., BARIK»HFig. 2l R LEXLIICEYVHL, 1X1X4
emDERICEFE L, AlEAGEEFH (BAERITHEZE-2000) T LV
USCRBRDNVZ—RBHBBICLDZL*, a*, b*EZAEL
7

7) ABXVCFNY v 7HoEAEKEER

HEBLOKNY vy 7HF0RAEKBEEAERERe - - TH
BLE AT 1gBBML . RBAKIgZ2MATHEYF AL XL,
BEBOSHER, EEERB L LE, ZORBEZSMEARL. 2l
BL%Z, #2122 %Na,C0, (0.4%NaOH, 0.16% & & 8Na, 1 %
SDS%BAE) & 4 %CuS0, * 5H,0%2100: 1 TERAE LAEZHHE % 6l
MAIOGEERETHEL, £DH%. 1NOFolinRE % 0.6nl/l 2 .
454y %8 THE L. UV-VISIBLE SPECTROPHOTO METER

(UV-1700, SHIMADZU) # AW T660nmOEE THE L =, T 7
TR, REOREK, HEITIXBSA (F%¥ : 25.0u g /ml,
20.8u g /ml, 13.0x g/ml) ZAWVE, S HIKA1 giZ100% =
) =N 9nlZ M2 TRBREY VX LEBRBLRKBIZIT-, R
Yy AIF50EFRL.2olERLE, 208 A LRAKFICHE L =,
SHICFY y72BLoHEOLEELRFY v 7 2nli2100% < #
J =N 8mlEMX TRy NI LEBRELRZKFIZIT- =,

8) WML T

Wi h ez EEE2I)-7" -4~ (U E  RHEONER I
RE2-33005) WK VHIELAE, 70V —i3FT A 78-EZRA W,
HARMEICEATMICHE L. GRECENI S ZHELEZ, 2B,
BAIK»HOFig. 2R LX) ICRABZUWOVHL, 1X1X4m®D
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BREE LAECAVZ, BESRHFIRASZ o — FEr20ke, B
EAE—F1lm,  sec, EEI00%TFT o =3V,
9) M8 E

Masson TorichromeR EEDOEE PN L VT o7, BF 5333
DHEBICEL, FRARUMBAEISmAX 1lomdD K& ETHHH
L, 10 v~<) UBEEHEE CEE®R. 95% 7 Va2 — )LV THAK L.
REBRBLELDENT 7 0 vEBIZAVE, AGEBEORBHT.
BREXIZe -2 T3 un0FEFIPHRH &L, REEB. EWEM
BV MEBBEL L,
10) 0 # PR W7 o 8 B o AR

Y —%F b L —H% (NECZH TH6200R) Z AV THBAERE O
NBEEZRELL, MAZRBAT, BELEVWEIDOERE DY)
Wit RBOUNEICLIBEZERN T AEDICHELE, £
e N —V I v —NOBREEODERLITH- =,
11) B ee#Fff

TERREFRE Ly, AEFREEIHME (20~508%R &
) BRIV IXIX4amiCHAB LERBEZB VT » 2,
12) #EFF L #H

BERH AL IZ IXExcel# Bt Ver. 6. 0 (RS2 I8 x BV,
FEERER, ZoBEBELHB O (ANOVA) %, B EHILE (Tukey’s
HSD test) 29T~ 7, FZ L. BERRFMOBEEERTIT.
Kruskal-WallisBRE TIT o7z, MBS HIX. Peasond HER K %
A, MBARFERBAOTFTRACIXERBINNFE BV,
3. R

(1) EEZAE0HFEOK S
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1) ARo$ LR ERRE

REUROFE, ROFBZLIZMBATO P LEERBE % Fig.
4 1ZR LT,

AFarEISCICRELRLEES. MBRKHE. VI5HIIARE
BEERI-T2HIPB, 20%. M0 IEEHELRREBERL
. REQEROFE, ROFRILIERIDIRDP - 12,

AFa 28 CUERELEREGLVEREAEOEE B0FEIC
EDZERDRVH, MABRBI»OHNIOPEIBRLOFTLEERR
LMK D o T2,

2) MNAPTERM KR CBEA Y Y O EFT E R

MPAPTERM % Table2 iZR L, 15CL8CEHET 5 &
BCOEBK2HBETHERICEN-K, T5C. 85C & b EZAE &
VBOE]VORMZERZDPRVE, KR LOFBERBECE >, RE
DEEREPMBMERHMICEET S LE L, AP 100gY 2y T
ICELRIEI2DITHIRHMEZEMY Y OMBAFERMB L L
TEHLEY, MAFERM L RAKOEmM TH -, (Fig.4) ,
3) BEY - ZH#

BBV, EHMEETable2ZRLE, HMEBRCBWTRAF a v
BEZPIPPLTEZQEIFRCAL.,. 80, KR LOMEE
FRICEL 2o T,

4) AORE D&

BAOHNEDOEAETable2 IR Lz, LMEIXHE., a*BIXKRD
ES® (—fHiIx#&) . b*ERXEOES (—fEHIX#&) 257, L*E
M%M~%&aﬂﬁd%1~2\b*ﬁ@%HW%YFEU\LWE&
bMETRHEZAEOAE, ROFE, WMAREC L AELE
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li?é’\&béhfiiﬁofco L»L, a*ECRHREMAEBEE L LR O
REPARBICELS, PRFRLEBBLI 2o TV,

5) MRWrIS N

WS /1 & Table2 R L, AF a2V BELZOMAFER
MORSZHPPOOLTHEHEAENFERICELS . Kook, ¥
. BRPVPERBIZELS, Bh oz,

6) B REFFAE

Fig SIMBARERSIVEZAEOEFREC L ERIFMERE
AL, REPZV T, MABRICHKXERNDV Z2HBIT 2 LADOT L
BESEL . AOARAFBOBIZBVWTHLRORRANEBP o722 & »
SEEHE A D AP o, BOAR ST, 8SCTHEBAEMR b
S2LLBHVEFHMEN, BEVOHFAHTHLISCTHEAENEEOD
Al EPr o, BEFBERIEH IR EZERETCHNBRATEIZDHE
LSRWVWEWHLEHLADAIXRANSDY, £ERXOFEMixsav & F
Ehz, BRRTHRATIEEAELRLORABOF B, £8 &
bERETOINEEZTCVEN, SSCOMBATIIEROYDRIIL R
mol, BEFMCHEENRDONELORIELNE, F7 R F
Y—DOHHZ BER.KROHFA . BEFMTHY W2 L XY TI5C.,
BSCHMLLVEZEZAEOHFBFMIIFE» - 2,

(2) MABBOREEBEORKE

1) MBBBORERELZTORES A
2FaryOBIZLIZ2BEOEVZTable3 IC R LA, A F 2~
DREBE LT VINKRRINIENBREIZCEIN2 COEER
OO, LrL, ZRTARVEBRFarobLBE, 8. FB&

WEBE . FEXDKRTARCOFFINDL5cmEBLDL 5ecmD LB D

16



BEZAFa U RRIBENISCTERLITSSTIZR > TH H304 M.
F=F VT L (ATARCVOER®D 1lemk) , AFa &K
ABISCOREDOERMEIXTIS2~77T5C 2R L. 85COHE A IX
863~879CTHYVMEE L VbMNBIZLIVN2ZCOREENRD
bz, ENOMBIZLI2EEBE. B L@ DI LEBER, K
bEWORIEBRFEH ThHol, LETREFMEROBEEEZNY
2CEHFE (M03C) . TE (05CHIE) KV K&hoil,

B ( RNy r—V7H—) 15CEHE8SCITHREL. MBI
FZ2BREODEVERFigb6l L, REMNBEHICLIVRELT
—FalL sy — (BXFHBH M-7002) TE=FJ I LE, &
EREMBIRXBROLE (FEM»5M5mT) 6 AT ER (K
m»6M5mk) 6 vATEBRFTLE, 206 yiIX, E—F—D
b2 E (Fig.6 PO, @, ®) . ERE—¥—0b 5 E (Fig.
6DOD) . E—F—bEBE—F¥ bRV E (Fig.6 D@, ®)
&L,

EBOBEIIX., 15CHBRM T749~750C., 85C T84.7~84 9C T
Hofe, £fc. EEH TIE. 74.9~75.0C. 85CT84.7~85.0CTH
> (Table4 — 1., 4—2) REBELOE, LHLEHDOE.
E— S —DFEIZLDZERTDIRL, BEH—LEZ S,

FAh.bP—F PP L—HP TRy IF—V7 v I—0OXEBELYHE
TOHOLRAERBEH TCRHE LR LAKRCMNBICLZER DR
™7z (Fig. 7)

2) JnEPT R

MMEBFTERM % Table5 IR LA, AF2a0ERNBEIXLT

BB, REOCBEBBOE=FY V7 3. EREOMEAR
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ELXVES, 3B RV FTERVI L, SHAFarnbd
MBHETOREBEERYVY BT EDICAFa L ORZBIT I LEN
BEIKNS~I0CETL, F2HO>TMBEHET TCLRTREID
RO2ETORHPN1IOEEL, MAFTERBOBEZ RN 3
TELERBLTEAEIBHULTCVWETROFR, B, TROF
AMICBWERB TITo, MBAOREBMEEIZRIXAFa Lo
EANBREZT5C, 85C & LT, BHOFLBENRISCIZBEET 3
ETOMPATERSHMELEE TS L, T5CTIHFAF 2 1336.6%,
BRIX2.2HTRAFa v O ERICELS Rok, 85C TH [/

(]

WAFaryRERICEL, AFai19.9% ., BRLIZ22.200TH
> 7z,
3) . HEY

BEY . ZHEEZTableS R LA, MEBLOBAF L ENSE
MOBFDPERCEP 2T, LAL.ZEBY . EHMEOREZ &L H85C
DEWEHMmERL, Ya—v—REEBRYTH oI,

3) HOHNHE O &

WNORNEDOE ZTable5 IR L7, KON OEELMEIXS2.0
~83.0, a*fEiX1.1~1.2, b *E1310.9~12.0TH o 7=, MEKH
BIUOMBRBRECZILIFEEREZIR O Mo,

4) WIS 7

WS 71 % Table5 AR L7z MMBIBREL B RAF a2 L0 B
DEBRERIELS ., B h o,

(3) BRMBECEE
1) RoRORERER X OB ETERRH

BRREZ75C. 85C., 95C & LT, HOH.LIEENTSCIZE
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ETDOETONMZEBET S L., 15CHM TIX42% . 8SCTHRM T
IR227, SCHBMTHRNIBD LBHBEINELL 2P ELHAEL
ML 72o7-(Table6) , MBFOPLEERBBELFig 8IZF LKL,
MBBRBERISH. MOCETHBRBELAI—T 22, B
BEICEIIZZDRok, L2L, TRUBISCIZETHET
DBEBEIXSSC., SSCHAMICERT DRV, 1SCHERORE B
BEIRNISHT. ZOHIG . ZEFHELREEZTLE, & biT,
RONBOMNBICLI2BELF 2 & LA, WEMBIRXFL,
Bl (FL»b 1Lmbh ) AR (RE2H 1LemWR) & L, 75C
BRTIE, PHLAMOBEBBICERZIZLEALYZVE, F L0
BEBBEIIMABMEENISTIZ., PRLAMEVH5CTEL 2 -
oo MBRBRNVISHUBRTEEEZEN D LS RoNB, ZhiZ 8
FRBELFLREOENDRLSBELANEBICIR -, £,
MBAETROPLIREIIMBIZLZEFEDP o7 (Fig.9 — 1),
BSTHBMTIT. MARBENIODETIE, MBI EEERK
EL, L, PHOAMTENRELNS COREEZEND o2, R
BOBRENER L. BHEBEELOEND RS RAVEELENES
R MBI L2ERD S RoTe, MBAKTOFLIRIZT6.2
~T198CTHMMD F R EMN -7 (Fig.9 —2) , 95SCHB A T
. PRIEAROREBBICERX DR VAE, L PEEAM L
DWMIOCCE P o7, ZHiZ, WMAKRTETHEHHFLOBEME T L =,
MBAET OFLBILTI2~8SICTHARMO I NEL . MBAKTIC
RELEISCEY b2 @EN->7 (Fig. 9 —3) , £k, MH
TEFRMIIABOEENEE TSI LEZX, 100g 4720 OB Y
DOMPAMERBEAEZ2EHLAEZINMAFTERBALRAKROGERTH
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o, GHBEEZESTAHAZLIMBATERM2ERILLT 5,
S, PLBENTSCIZHZR., 1 0BMBALEBEORNOERK
PLEECEVEDHY, T5CHMTIIT5.0CTH -, HHEE
FVHROPLBERBEBL RBILERVOT, BROBE L MBAK
TORLEE (75C) BEBOLDEN LI ok, 85CH AT
76.1C. B5CHMITTT.ICLBRBEIB VIV EKEE S & D
o, I T, BFREFILTVWAREVWYE, FHEMEBECISCRHERD
LM OFECLII2ERFMET 2B, 10MOFEIZLD A
BREZRR Db rof, TOEBRTR1IHSBMBLZERET S
ZEDORBILLVOT, PLEEEZBEL CISCREERZ 1L M
BB LT,

2) A8V, 2. BEERE
HEDIE82~85% . ZHMIX, 35~3T% THER & LB MEE
CEDEBEREZIBR DO Ao, LA L, BBV, SHMHED
MmE L BB CHMIBVVEHBMERL, Pa—v—R4EENYTH
- 7= (Table6) ,

3) AR O &

LME. a*fE. b*MEL VBB EICLLPZRZRDbhiehro
(Table6) ,

4) AB LNy PO AE<EE

Ry 7HOBEMHLTVRVEAESEERXRY v 7 1lmd
THBRMEECL »ZEERD R, LAL, BREEIC L > THH
TENI Y TENRELDZEDEFRY vy 7HTHET S LSSTH
AR BRI, AFORGFEBLOE N o7, (Table
7).
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Flh,. ACEABAREZEMATRABTCHTORESHEL TRV EA
E<EELVBRNBREICL2ABERERR Do o7 (Table
8) . SHIL. AHOAMPL5mETOBYEPLMADL 5mE T
OB LT TTHEELE, SSCHERINAOEN LA D
ST, ISCLISCTHBRATIIAAZENH Y NA XY 4AE D F 3B
ZEHEL Tk (Table9)

5) REWTIS S

WIS 1ix. 95CHBRL. 85 CHM. TSCHBRADIBIZHEITKEL
Y. MHEMNL 2ok (Table6) , A L R\ OBNIS S % K
ML, ETOBHBECBVWTENKIENIAMLERECEER
EZRRARbhR»of, LnL, 715SCLISCHMATIE, WAL 3
MAOTOEIIELHLTHLLSDSEINEZEAEZRTERIAL
DEPBCEMIZHD, - ROKXKEBEWAEUD, 750U %
—BPHNBA~DEATDHLEORKBERDEAT TREE I &
fEm»RE o (Fig.10)

6) MZEE

MBL-BAOHBEZ200F TRE LK REFig. 1IKF L
e BEMROELEVWHASZ LR, ZRbEVWVHELETE. T0oM
@b RE LA, MEOBWIZ I 3BmMEEML T
e, PEREBOBEERZAOPT LB LAMITH T TRL Z,
NI OWTHREE TH&T D&, T TOEHRMIEE TR
Ron7=R,95CHBRAEMEY . ARSI P o7, s, 85C
GRTIEERPAMEFAKICES Ao, 15CHE L RI5CH
T, MERAMEEAERL, BREINEL TR, T5CH R
LOSCHAMTIR. AAERRLR., BIZIBCTHBM T, Mo
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EERBSRoTWVWB I TR X,

7)) MBAEKEORE SR
MBROHNLZFig 2L RT EIH5CYWL, ERLERODBEE S
mEemE L (Fig.12) . MBAZK, BE, I E2 LT s RIicR
BOBERIETTILZ20T, MAKTOFLEEIVELS ZoTW
5, TIT, BESMELTHEBTIZLIZLE, AOEDLEW
BOOEBROUINEEZBRET S LISCHMELISTHMTIE., AE
ERBEICERDPRVYP | STHBRATCRREMNEISLLHERNOA A
WarHrbhl, T-REOUME CHRET D LISCHRM L85C
BHRTIE, AORELZORVWEHG L BVWBIICEZ 2V, 95C
BRTIIEMAZERSOF CXLRLHEBEOHATE R AbNE, B
WIC TR MBEBORRERARICEELSMATHLISCHBMTIE. N
Sz RBRACLZENAONDZEHMTH - =,

8) BHRERME
BREECIIERFIMOEREFig 13 R LE, HHREBEED
BER~DOEEBIX, RIIEKLLETALR, bot bELLWEF
HMEINTZORTECHBAM. ZORNSCHBM., RENISCHMOIE
Thole, ZTHiX, BWIETOKRL KL TV, 95CHBRLIX
BLUNDODEHBOBFEYDOFH, TI7AF X —OHH, KOFH, B
EFM2 CCTESFMINZ2BERERLE, BEEFMIFER 4]
zEBLMNEBST,. GEALDBEBIZIBVWTERU LOFRES
DX CHBRMELSTCEHMTH » 7o,

BEREFIMEE CREATIMEoOFECHEIGEVWWEHBM 2R LKL
DX, 5CHEMTIE, BOASEVWRBWVWORI : r =-0.549, 7
JAF % —DiFH : r=0.559, SFHKDOME : r =0.511, KD
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HH: 0.84THL L, B5CHBMTRH. BOAEASFVWRVDORE -
r =-0.578, BRDEFH : 0.527TTH o7, 95CERTIX, &>
S r=0.754, TIZRAF ¥ —DFH : r =0.704, BHMHE: r =
0.819, Bk D#F A : 0.809THh oz, T5CHBRAMLECHMTHRAF
MICADHEBEERLEBOASEVWRVWOMRETHY ., BEITM
DEHHEBBRIZBWVWT IBRVWORKRILELE) . £ TAEREK
W LRBBENZEZZELDHD, BOESEVWR VOB S OFAMH
~DEBEZHRHATOILERELE, 22T, Y73 F A4 X FXR
AIVITEREND ) X7V v 72 B CEXELTRVER

CEKKLTEREFEZIT o, TORKRZ TablelOIlZR L 1=,

T5CHBIM. 8SCHBMTIX, /—X2 Y v 72 EEFELEFRR24EH
CEL MBS N D EMM N Do, B, ROFH. 80 TR
FREEAESFMich, BOEASEFEVWRVOBRIPNTEMIZELE L
TWiz,

ZIT,. BOAESBEVWRVWESRAXFUITE3EDICHB (BA
HEEDKNO.01%) M2 TMB L 7= (Tablell) ., B % M % 7~ R
FHITSCHBRMESBR LD, BOAEASQEVRWVWERRLHL ko
ERFfich, RVDHFHIXT5CHMTL48R., 85CHAM TL. 58 ¢
Ffish, ¥@ (FFR4) UEOFMMIC R o7, ZOHOEEF
MEBTHHAMEMIA I PELSFMEINZIBE@EITH -, L
L.9SCTR/ X2V y70RE, IBMOHEMNMICLZ2EFERE
LXBD SN 2,

(4) YUYV OEEOKE

1) Jn#FT &

— NSV DOEEICLAMAFTERM%Z Tablel2iZ7 L 72, &
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FrERFIITSC, 85CHML b —UhYUY v oEENEL 25 iF
EARBRKECELS o7, ¥/, 15CHEMLESCHBM BT B & ¥
RTOEETSCHEHOSIFBRERBCE P » -,

2) ZEV. ZH %

SEY, ZHHEORRETablel2ll R L, BE VBB ER
— NGV OEREOEEBEI DRV, ZHMHITTISCEHAM LSSTH
Mz~ L, LO—INYEZV0OEETHLICEHEMOFIFLNAE
KBS Va—v—Tholk, ., S6CHBHMICBITEEHHIT.
—hE RV OEERCLZZERBDbR o7z, T5CERAI.
— NS VOEERNDPRVELEHERBELS 2B RATH -
77 o
3) WIS 7

PoME B RS R & Tablel2iC /R L, 10g0 %> 7 uid, HEGE
RIZRFALTLEY, BB DRSBETE Dok, BEIS
HE,— S YVOBEEICLDZ2ERZIARDPoE, BEBRIEBE T,
S CHBMOLTHRIBCHMEVEL, KoDPWVWHEHBTH o 2,
(5) EEsok®
1) o #pr R

BHRHORLZENHEELFEOMAPFTERRB % Tablel3lZ R L %2,
MAFTEREEIZ75CHAM TiX, 10mmnT18.3%4 ., 20mm T43.04 T
L7, 85CHBRICiX., 10mmT9.8% ., 20mmT23.04 T L 7=, HE
FTERMIZISC, 85CHMELE I 20D FRAFRICE L. 10mm
DR2.5FDORHEZEL =,

2) HEL., BHH

BAOELEZEIEEHEOSLREY ., ZHHE L Tablel3lZR L
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o PRV EZEHHIE. MEBLHLISCHMTREIRLIZAERE
REIRBDODONRZ Do 1H 8SCTHMTHE20mO FREEICEH D
> T,
3) HOREBDE
RORBFOAIT, EE, FREECLIZFERERR DR
2o 7= (Tableld) ,
4) WIS
BAOELZEL SRR OBM IS S & Tablel3lZ A Lz, B
Wrik 113, 15SCHBRICIREINCLZ2AELRERRDdD oo 1
B, SSCHRMTIEImMDO TR EBIZELS Kok, Thix.
FARKEOEMRNELABWAYU Y B I L LTHESNEZD TiE
fm\mk%‘iéo
(6) MAFBKLOFLIBEEOEE
1) B Fr 2
BAOMBRKEBFOREY*ZE(ICEROMBAFTERHZ
Tablel4iZ/R L7z , MBABRMBO P LRE B K (-45C) . KK (5C) .
ISCICRELMBFTERMB 2 LB LA, —45Co F 08B E B & i1X.
RELEARBIZARAENBEFEZ2HBATIZLRIARATRETH B2
O, BEDEBCHABENBEHEFALLEIE-48COREET
HESE, ABICAVE, BBHEBELLRFEORBR b oL D
B, WK, I5COEThHo7z, MBRKOPTLEENHVIZY
MBAFERMIZES A2 B3HLPC R, LIL, K E
ISCOMDEZT AR VEBMMRDL L,
2) #EY., L
BAOMBRBKEOFLEELELIEEROLEY , 2HER
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Tablel4lZ/R L7c, ZF b REFR O W, £, BHEE
WEOREBLD R o,
3) AOAWD &
L*E. a*fE, b*MEL b WBARLOFTLEERS I CBRMEEIC
I5Z23RDobh2h o (Tableld) ,
4) WS T
BANOMBRBOTLEEZEL S LHEOBWB IS S % Table
MIZR LI, ZF b REZIROA RV, 2 BHERE TIRIST
DHFHELS . D2V,
(7) MERMNEDORKE
1) JnEprErR M
WU O VA B & 5 AL & A T RS > A B B B T % Table 1512 % L
2o T5CER TIX0%2516. 04y, 10% 18. 94>, 20% #319. 94> . 30%
T23. 453 CTH oz, B5CHRMTIFO%NT.04,. 10%8.8% . 20%
239.957, 30% TI13.255 Thotc, MBRIBRE L LMD REME
ERBLLRICONMAFERMIZIARCELS 2o/, BHEE
THETILERMEEG L BISCHEMOFNICTEHM O 2ED
PRl 2 B L=,
2) BEY
MBREBEELHMEORMNEEGOEMICTHEVEEY IETLAE
(Tablels) , M#EA%, KA LZRABONY v 72 R 5 & WIEN
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ROBTEHES I, ERLVBCEERIEI R EHEILTY
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LEXD, 1IEOBAEOHEMICHE Y, WMAFTERBIXEL R
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DD, FERTHERALEAy /=Y 7 v —lZHLTDO1IEOD
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REPDRSBRDILBNBRENDI D, 108U EREET LA
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(1Y EZDVOEEBEDOKE)
IVECANLIBRAOKERY 1., 2, 3K& LAk, 184D
KEOHEMIEVNAFERBAERBELLTERRA LK,
IHiE. BRAOKEENCFEVEELRBI L, BP0 T30 E
LB LAEZ R —ERTHS, 1LHBLY OHEKIT, 85C LY
TSCHERMOFCEE L, 1BYUYVOBAKKOBMIZ, 2F D
LEIOBEABEOHEMNMTHY, T1HOBRAEREOERE ORELE
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DEXY, 1RECBEEKSZ2Z2LT, 1V8YVOBAKEDH
M, 22XV IEOBRAEOHEMNTHY, MAFERBZEERE L
Teo ¥, MIBEKANBZZ LT, FBHOMBK T O .0E
BEZETIRBICETOREVRHY, ETOBAIMBK T O H
LDEEICETIOLFHOBIC, BMBAICZ22RBBTE B2 &M
MEsh, WEOERELIEHE L2 EEx5, £, 1EHA
ESROGP1IRIMIYVMBFTERMBE V- L, BRRIEO
LESPLL1IREFT1IKLET 2O FHLEELS,
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EEHEOMBEBBL LR, A FaELRBHTHSH, K
EMBEBRCTIEIAFa OB EZ NN, MAKEL L TRXF
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ZROIONVINELHKBLE, 22 C, AXERTHREELOED D
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T—HZOEEBEMEL TR D, BELASOLSRVEBREZM
BEHEL L THEAL, UEDERE2ITO L E LE, MAFER
MICEEBPIREVERZ?MMA2EZDICNBAFTERB LA EROM
Bz Lz, HE &G o0, BAHEE (r =0.953) . —
GhHvoEE (7SCHRM r =0990, 85CHA r =0.936) . E
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BRlr =0328) . #ANRBORM (715CHM r =0.724, 85CH A
r =0.477) Th oI,

LEX Y, MAFMERHEI THBREE . TRESOoRE (ER
RPHRZE) 1. THBEEKEG) PEEBTHIZLBIHBRICR - -,
FIT.VVERRICEEROL D BRBORES 8 LBk
FTERMEZRTLERD S,

Fh. BEZRBORKLNL, Pa—v—Tbd LI HANE
FUBENDAUEHRRBICEHEY, 2HE. S I35, XEBR
TRESDOEHEE. BBV IX82~85%. HI Hi1134~37% . W In
TiE1.2~15X10"N/m? L ERND RV, ZThix, MBAKADOEHE
ETAOPLEBEERISCEER., LoMMBA] tHE—-LTWVWBEE
HDEHERTE, LrL., 2hbooFEZBL2>ERIZ. MAKA
3Ty, BRIPLRTIRERBHIIEBLE L., 2w
BREZEMEBSZTBZZET, EAEKEOEMNER, B8 |
ZHE. BHISHREZBLTWE, 2T, ZTTIABOREN
BN ERBAETE2EDH LA, FITERT RE

46



HEREF., T—PhosEE) . [BEX) ., T1EHO0EAR] Tho
72

BRERAV., WELHGEE (PLEENISCRE® 1 B ME %
Frfe) CLTHATIEES. BREBEE2IBCIIT D L MAFTER
MOBMIIZBWTRERATHZN., REHE. . Bk ~D ¥
B RKREPoE, TZIT, EEFBOZHHI®ES . RO X %
EPLTHATDOCRBHEBEERISCEBIUBTCTHrET S LS
B, LL, EHLODPFRERERTERPo, —IhDE
BEXRBEVBRIE. ZHHIEER DRV L BLXUKRLMEOD
RPO8THBAPBELTEY, e, ELZBFEVHE (10
m) (X8SCHBAMTHEAT L LHEEY, FHHENEKI R & H
5. BEAPEVH BT, I5SCHBABPEARAThL - LS THEBOR
BIZHETHERATLZIZLE2REBLEY, £, 8SSCTHRIZMBAR
ERMOEHLLEVOIFARSIN, MAKTOEAI LI/ %2R
MOBLEADODHLEEP LR L TEMBIIRDZZLIBEINDS,
ZLT,.T5SCHBRATIIMBAFERBMIIES 223, BRIEELZ M
BRTORLEENABOZD, PLEEXNLEHF LT E 505D
BWZEHLZEELT,. FARNMICELEBREECBREANE
E LW,

T EZFHBRIEEMBOZDEMARBMCTCOARERNERINS
PO EELLRRPOORFHMEOZYUMESD IRFFL TN,
SR, HAEABIPLOBREIT V., —RMER., KBHEBE. v
BRI —TERLEEeHEORBITERL, L2ArL, EEALELTY
50 THIMBEOBRFMTIZISE., TV,



I. AAFERHICRETER

1. B

REHBRI - RMBARCAEAHNE L, RF&. BRETHH 4
BHD, BEMAITITSANFT—, Kk EEAW, 005 LA
CHRLDEEZICUTIZTILENTVWSEY | BEL™ X THBR
BE :7T0C. MBAKTROFLBRE : 70C. MEARFERE : 549
THEBLEABAOFLRENNION TICUTICREEHEL
T3, AFRTEBBOREL LT, THHBHERFO P LBEE].
—ho&EE]. TES)., THEEOHRME., [ (—Kk) MR
ROPLBRE], MBEFHL LT T1IEOBRARE) | [14H8Y~
hot$k)  WEZFHFELLT THA%BORM . TROFE, ©
HHATERM~ORBERHF L,

2. ERFE |

(1) & #

1) A%

. MAFERMCERETERICEL &,

2) RE oK

I. MBAFERHCRETERICEL &,

¥, EERBBRORAN (58 MABANEE TH650g)
X, 450 ODXKAKFTHA LR, KKDOEBEEIZ—-1CxICTTH
27z,

(2) AIEBEBBLIUHE

1) AAFERMEAOT LIRERE
ROFLEEIRBO—FENHMIC, BEHARCEE b B LK
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MNEITLDLSCRAENBREFEZH L, 7—Fa L7 ¥— (LxIit
B OAM-7002) LIV REB LA, EEFRBRIELEREZHE LD,
HEQERZ7 A NVLDLELEZERET - T2MY,. 2057 -7 %
NMLERETREZHEL, AHCELEBBRLE&L -,
2) B Y Y oRHAFERM
MBETHPOFRLEBEENICIZIRIEITORBMBIUOEE R
ENERE Y. Sinketait VKRR LV EHLEZ,

E YV OLGATNERM= GHFTERM(nin),/ (BHAKTHEEE -ANRBLERE)

(min/°C/100g ) ARNEE (g) /100¢g
3) MEFAE
AL BT 1 Excel#idtVer. 6. 0 (BEREK XA I M) 2 AV,
AFRERER. xR BB LN (ANOVA) %, 2 EHEE (Tukey’s
HSD test) 1T -7, 2K L. EREFHOAEERTEIX.
Kruskal-WallisB & CTHT > 72, MBI 4T Ix, Peasono 1 B % % %
AWwic, BMBAREREO FRICEIERBESFER W,
REB., TRXTOERIIZEIHEVEL TITo =,
3. "R
(1) WHBEHRRE
MABRARFIRER, BCRER LI OBMNMBAERKELEZ-ZOR
EThd, TORERZ., WAFERM~OBHMBREOCEE, T
BBLELS>ICAOFLBEEZ., T5°CEHBRM TIX75.0£0.1°C, 85C
BRTIIX76.1X0.1ThH o2,
(2) —IhEYVoEEREDODEE
— YV DOEEBICELLIGAFTERMITI0OL. 20g . 50g . 150
gL YYD ODEEHMIIFENELIRY, FRECR R Z &R0
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RO, BCHBATHBMLAEZRSE (LT, 75CHBM) Ikxh®
5.8, 15.947, 24.1%4, 32.35 Td® » = (Fig.14-1) , 85T
BRTHB LR (LT, 85CHBM) REhEh16.54. 25.6
7. 38.657, 12.80 TH o7 (Fig.11-1) , HAFERMIET— 9
NYVOEBIZIVEBICRR-K, ¥, £To—8h%ED
DEEBIZBVWTISCHBHIVSSCTBMOFRIERCENL -, £
o, BV OmAFRERFRBOLERKOBME LR L,
(3) ExngE
BHIZEIA2HHABRFTERMIT., 75CH AT, 10mmA18.6%4 . 20
mA332.65 TH o/, 85CHRM T, 10mmAS 27. 64y . 20mm 2% 42. 6%
Thofe, MBREBELLEX20m0 FRAERICEL., 10mDH
1.5fEDREM A E L~ (Fig.14-2) , £/, B bV OmHAM
EREEbRBFOBERERL &,
(4) HEARMEDORE
MEOCHRMEBEZEZAASELHOMATNERBIZISCHRMTO%
MN18. 145, 10% 2323.3%, 20% #28.74r., 30% A332.547, 85CH
Rl TO0%2331.8455. 10%2%35.345. 20% 2337. 743, 30% 2%42. 4%
CHEEOERMEAPBLL 22> WG HBARERBIIARICE
{72 >7 (Fig.14-3) ,

(5) MAKREEMDEE
FAEEBERMLAEROLKAFTERM ZFig. 14-4 1R L &,
TSCHBMTHEME LiX32.44, RERMI33. 205 ELEER
Mix34.2%, S5CHBRBTHRMA Lik42. 147, REBMIIT43. 25 .
WL BERMITA. 25 Thote, ARBOBRMIC LS AAFTE

HEIEBEICRS R T,
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(6) ROFEOER

BOHEECLI DM AFTERMEZFig. 14-5 /R L7, T5CHH
TR LIIE33. 2%, B &1X47. 9% . 85 CHB R TR 72 Lix43. 2%,
BAF & 35795 ERAEBDAERBCEDP -,

(7) 1BIOBAREDORE

IRLY 7V OKECEII2HATERHEIZISCHM TN /RH
32.34. 2# /R NB33. T, 3K/ KRB THTHY . 85CH R
T 18 N42.345 . 2 42.845, 3KH43.255THYV ., EnA Rk
W (BRIRELTWRY) , TR, KAKEZHTL2REREOHME
WIDELIEOEARBZEBVWTHWVWEXZ2ZETHY, LEORA
BIXT5CHBAM TS5 /AN32.34, 10484832. 7%, 85CH A T5 /M
42.255 , 108 MB42. 63 TENIF LA LR o (BRI LTWAR
W) o, 20K AKEANTEREBICANDIZERTET, ERZAT
IR T,

(8) WHFERKMOOTH
FRBRAFERFLEZN., 2 b OB EMD L 6 R FTE K E P
R CTENIT, FEHBEBIZBEISDOTRERRVMLEEX -, 2 T,
EERSH L, EERRN (r =0973) ke, EERRITCH
WEERK, TE&) . TEx) ., THEEE, . TROFE) .
TRERM) . THERM . TWARSKPLEE]) THD., Z
OXPLEHLEAAFTERMBE ZUELs» LB LAFER. BIER
MLEBEOBEERRHNIOSH TEDTHLoN, E2LOHE
5%LTF Th ol (Table2l, 23) , HOBRE~OHBAEZREHFT 2
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bH (150g) 2RBICAW, SHFTERMZzEML., ZRMEL

51



gLz, TOKR, BEFEEIMN005~35% Th oI,
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., 1IN0 BERBLEETLIN., ESOEBLEZOLND, WA
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K MAFTERHALEI RD2LE2 D, ¥, 15CHBRM & V85T
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PECOTRABCEINEBELI RodLEZXD,
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Lk, 20 IREHBE6E ] BXAXLY Ty, EkLHEOR
PHIIRYETHIETFTREINEZHETHD, B, EEFHAON
4 FF4 0 TiH, 5SAEEESR TV S,

(3) BMBAZH

Ry —v 27 vHi— (FUIIMAK#) 2320 0B %2 Ah, 58 %
M L7z, 2L, T1EAORABEDOER] TiE., 5. 1048,
208 ANTEHMALL, BMALZHZX. XY TIVEARD
EMBaEHFELLTHERLIBEIN TS IBCHR TH LR E MR
TBCIRBZER. SOHDRX1ISOMBIZERALE, £, BMBAR
OFLEERT. ERBOEHZZERELT,. HREEZRERET 1
FauRXR—F—PoLHLTELBINMRARHKD, TORORABKER
Ei30.8~1.2CO@BIIH 7=,

(4) HMIEEHEEB L UOHE

1) BMAFERMLAOTLEERE

Mm%, RELEFROFLEEEIEABO —FBEVWEHMLIZ, EXH
RUCEEbPLIEMET DL CAEBSREHEFL, 75 =
VoF— (RIMEFEHBH OAM-7002) KEVE&GELEL, BEHBRIE
LREEPROED, HEQER7 A NVLDOLZEERRET -7 %
By, 2075 -7 LEBTEREZHEL., MACEL -RKH
bHEREk L 7o,

2) B Yy oFMBAFTERME
EMARHBEIPORTECORBMBITCEEZEZRENE V.
Sink et allC E VKRR LW EHL &,

ISvommmFERE = EMAFERE (nin)/ (BHRETHEE - B0 A EHEE)
(min/°C/100g ) AHEE (g) /100g
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3) MERE
O— BB K

BEIg 2 EBFENCHEL, BEJ VBEEHALAHE RE AKI0mI
EMACHABRAELE, REFANBRUCEEARES 1nld 0%
VY —liHELE, EEEXREHISnIZ M TERL, BES
®i, 35C, 48RFRIE B L=, AFL-EEHZHHL, 1g
Po—RMEERE L,

@ K 5 # B

KBEBEZT Y S valL— P EXERERBEEZA VL, &EKI10
e P EHEMNIIREL. BE) VESHLAERE KImIZ ML T+
SEALE, ABRBUBREVCBERARES LnlFT o2 ¥ — LI
SELE, TYF VL P EXREMISnIzMATERL, BE
SH, SHIEFABEH3I~5mEMXTCERBL KL, 35C, 200 &
BLEB. AT LERAGEEELHALE, HRALEEEIZD
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brrvunri— - VaxzVa=/a) FEK

MPNEHEZ AW, BE10g 2 EHA I E L, PrestontF H
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BML.NCT2REMEIERELL, — H&£FE%ZmCCDARX ¥
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EEEHLZ,
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R, HAEAREIMBEBEABERRES BV ¥ —ITER LK,
4) #ELHE

Rt AL B IZ X Excel#iEtVer. 6. 0 (XS =X I®) 2 AV,
EEEREIX. ZchB A S A (ANOVA) # . S EILE (Tukey’s
HSD test) 4T o7, 22 L., EREFMOERERE X,
Kruskal-WallisBRE TfT o7, HE S HiL. Peason® fH B f& ¥
AW, BMBAFERAOFPHICIERRBSNZ AWV,
B, TRTOERIIIEIAY EL TITo 7,

3. R

(1) — YV 0EEOEKE
—UhYYVOEBIZLI2BEMAFMERKIZI0g, 20g ., 50g .
150g —HPIh Sy oBEEHMIEVNELI D, FRICRRS
ERBOLN., ENEFNLOG., 7T.457, 16.85 ., 24. 17 Th o Ik
(Fig.16-1) , BMAFERB I —PThh YV 0EEZLIVARK
Rigofe, BNV OBRBNAFERMAOLAKOBERM TH o &,
(2) BsoRE
BAZX2EMBAFTERB L. 10nnT12. 447, 20mn T24.24 T
L, BEE20mmO T A EFRICEL ., lmORN2FORHEAZEL
(Fig. 16-2) , BAIM v OFMAFTERHM b RIFROBERM TH o 7,
(3) MBARBOFTLEEDORE
—WRMBBRBEFEORLBEX. —45. 5. 15C & LA, M
BFERBICIEE L2, (Fig.16-3) ., B4 v oFM
B ERBLRAKEOBEM TH > 72,

(4) HERMEDOER
HMEOHRME2ECLI2BMARTERHBIZ0%7.20, 10%
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M12.257, 20% 2 13. 455, 30% N 14.8 THEOHFME S B &EL
BRHBEZOWBEMBAFERMIARICES 2> (Fig.16-4) ,
BUUYYVOFMBAFERBOLEAKOBMR TS - 7=,

(5) HEKEHRMDOEE
ARBZRMUEROBMAFTERK £ Fig. 16-5 17 L,
Wi Lid24. 14, BRERMII23. 10, BELAERMIIT23. 44
Thol, AEBORMZLI2BEMBATNERBMCIIAEREREZRXR
ook, BAYYVOBEMAFTERBELEAKOBMRTH -

7o
(6) ROEEOEE
BOFEBIZLEDOMAFERMEZFig. 16-61IZ R L7, BRLIX
24.153 BN E 32820 LR EPARBCRER P2, BAEY D
BMAFERHA bRKOBER TH o 72,
(7)) 1EIOBRABDORE
IEDOERABIZ L SBEMAFTERM L Fig. 16-7 2" L%k, 5
BW(BECHLTH2.6%) 2324. 055 10B(BEICK L THRGE.9%)
2324.0453, 2088 (BEICKH L THI12.0%) 2326.25 T08 B3 FE
EPof, BUYYVYOFMAFTERHOAKOMBR TH - 7,
(8) 1BVUYVOKEKOEE
IRWY 72DV ORBICL B MATERMIT LI HMP24.150., 2K
2524.2%, 3t 24.853 TH o7 (Fig.16-8) , 1VWY = DK
BIZED2ZRBLAERRP e, BUSYVOBMAFERE LR
ROBEMTH o 7=,
(9) BMBFRERMOTH
BNMAFERNBICEETIEROMEHZEMR 2T TR
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L.ERRX(r=0973) 2k, ERICAVWEZEOIR., THE&].
MEx) . THEEERE) . TRoOBFE, . TRERM | T
Bmy . TEMBARKTLEE] THDE, TOXIPOHEHLER
MAFERE L ZAELZEELEAGRE. BEFRX—OhoER
B10g | THIERMO % IDBE F20% L BIE TH o = (Table2l,
24) , EbhK, TOTFRARDOHMOERE~DORHEZRFTT 2 -DHK
X6 HW (150g, 180g) . Kb H W (150g, 80g) . BHL LA (150
g)ERBICAV ENAFTERMLHERN L. EAE LB L L,
ZOR™R. BEENRHN1.2~44% LE» o,
(10) MERZE
EERELHEOZYUMERF T 2D LRABYBORED
SO 7THRREFHEOFEMEAN, BMBAZORBII O WTHAERE
EifTolc, —MMERIT. MEAMBA (EH) 2. 8.3X10%cfu/g
ThHoft, BRLBCD ICE2BETIIBA (W) 0—BAEK
IX1.1X10°%cfu/gTh ol a3 TWD, Tt BT HEAER
DRABOHBERBRBIORBREFTHDIEWVZ D, T5SCHR.
8SCHBRM TMB L =R BHIZ300cfu/gbl FTTHo, TERREER.
BmMeEZ L TWARVWRAB TR, 75C., 85SCHA & 300 cfu/gbl F
Thol, /. TEHRFE. BMABRLEKE TIX. 75C. 85C
BRLEDH 1LgF300LL T ThHoe, KIBEHIX, HETEAN (AH)
THHETH-722, 715CEM. SSCHBMTMARLEZRB Cixl#
Tholz, £, TEHRFZ. BMBAZL TRV XIUCHEM
BLERBTHISC, 8SCHER L bBRETHo, IR ARY
Z—ik. AEMBA (EA) X, 100g F36TH o7, 75C. 85T
BRTCmMBALEZRABIZEMNE (100gF30LLT) Thok, . 7

60



BRIBRESZ. BMAZ LTV ARAVBICEMALLZAB TH75C,
8SCHM & b (100gF30LLF) Thot,
4. BE

(—HUIN YV DOEERDODEE)

—PNYVOERBCL2FMBFTERHBIZ. UMYV o&ER
BMCHEWELSRY ARCERDZZ LB DO, ThiT,
— RO EERLVEETIN, BESOEELEIZLNSZ, BMEAR
B OE X1X150g THAI30m, HLHEP -7 DiT10g TiIZH 10mm
ThbH, MEELLBNBEENSSC, TUIRENRL, RiEH
FPR L THI2EOREAIPOLFLETOEREMIPIENZE LR
BEoOLRTIES, MAFERMLEI 2DLEEXD,
(RExoE)

BRI 2BEMAFERME. ES20mmDF P ERBICRP - K,
Thiz, BEENEERUCCLEIVERY | BVWHFPRCHITE
Wik EEZ5S,

(HERNEOKE)

HWIEOCHRMEBIZ L 2BEMNMAFTERMBE. MEBEORME G 1 E <
RBZOoN, BMBAFERMIEBECRS 2ok, ZThid, £H
DELCEE % Choi®™® LOBEHATHEMHTIEMECHEG»EM
THEICRACEERETLAE, MAZONOEE X, REY
BOBETREABRDRVYE, DTFPTETLTWE, MBRED
WNOBRCEELHBERMEOHEMICHEVES Y BMBATER
MBES ok, S  BEZBEARIIKELRZY 7 XM ZE %150
g AN, EZEE LTI SCRRBEZETIETORMEZEHA LK,
VI FXMOFR KO 2EOREEEL T . MIERMEE MR

61



FMERMEZER L,
(RDOBHEDOEKE)
BOBEEIZLIODMAFTERHMEZEMNEIARICEPo 2, Th
. RIEHMEEE IR IVBENVWILIREB LELEZS,
(I1EDOEAEDORE)
I1BIOBRABRBCIZEMBFTERMIT, 20813 FBIZR» 2 1,
Thid, —KRMABRERCIARy r—V 7 vy A—DOBEIT, #BAEN
WMz EFEEWMbIBRVERMNTLES, £2Z T5HX320 . 1048
X290 | 20Ri%250 L L7z, BEOBADIHVVBELLZITLIRAE
HbHEOL, BNAFTERBIRKHELLELHET S,

Thoky, BNAFERBICEENIREVERZADS DI
BMAFERHAELABORBOMEMEEEN L, M EL- &
D, — U4V 0EE (r=0940) . EX (r =0998) THh
D, WMEEOKRME (r=0928) . KOAE (r =02885 . 1M
DHEAE (r =0739) Tho,

(BMBAFERHEOTE)
ERERFRAXLIVEHLABNARERMB EEREZLEL &
ROBEETI—HIhoEENI0g ], THIERMONIORE. M
20% L BMETH o2, Thiz, EREOKHE TIF0.6~087IdH
D BNAFEREAEVEOBREFOLIOILRHEGTRTEKRE
KERBENRTLE> EEEZXD, L2PL,. ZLDOHEE5%UTTH
of, I—0IhoBEEN10g ), TMERNO%ITREERTILE
XH28, FTEHX AW TEHEMAFTERMZEHT S Z &3

EE x5,

62



5. £¢®

MERE (—REER. KBEBE. oo nrsy—) kv,
—MEB (75, 8SCHRML ) FERIBMBIC L THANE S
HEIEBINNTVWILIEEDLRLDS, BATIER, YLVEXTHIZLD
BHFERERIIZVOT, ZTORBOLTIRETH- 2,
BMAFTERBECIASORBIEE L, FTHBEI GV DIX.
—HPhHEYVDOEERE, ES, MEOHRMETH=, HEFE L E
BRICFHIAT B, RGO RBEERE L CHEMAFTERMEESR
TORLEDIDD, £, fFEODHEADIPLEZANIET., BMAFTE
RHAZEMIT D2 LEIAERATHIN, T0ELDIZHBHEEEZ A
Ly EDLHEEY, St BBRBEEIETL. BRETMETH
BE<HFMmMINZ3BERARND - LEHEY ShTWVWBIHCEEL
KBV, BMATEBWL S LHEET THLEEZ60LUNIC—
KMBLERABECTCET S W 3% 42HFL TCRGET S
D, AERTE. WTFNOFAETHLZIOLGTRET D2 LiXA
EThok, £, BELY X, BNABALRLORB LYV KRDOA
CEMARALEZRBATEFIMIBT—»L2Db0E 22, &b
HE, ZHHETESTFMILZLBEEL TS, IAFREFLTVR
WR BNAZRORBORBIBFMALRZLORBICE N, HEY .
ZHHEIE - FMET L. B AR @E P2 2D
b, AEBROEFHFUECHERMBEZHS LT, TARXKEOEE
FRBICEERZY BREEZES LTEMBAFERMAEZRE
ML T TCEATKEDEHZEET Y MM ZETSIEILE
2w,

63



FBoEHPHERL~OEZLZHHBOFZH

I. 9 TRKELAE

1. B
REEEENDZA Y77 R yFz A buyFfrtBUoEE
ERERAEZHEL®Y BHLIODEOFHRLBRICHA S LY,
. IBAER o0 THERERA TS, KEAY 7T
RrBF77)aryviBEKCoBESh,. 770 a3 3EBEEKRIDY
BB L <Y | BLERAZETZY 2edmbh T3, L
DL, REBLIVOXKEMIE THREEEZSELEALY | 77
ENE YR A
TZYVaro@mMEgBaeRiicsntiobohdn®® | BB
BREBAOIBVRRKIEBHANFME ST TS, €k, BXE
TRRKEMIZBWT. AV 77X OFSDHEED H 3 Rk
VD BMKRERBOBREBTEIWETCHS L LT, BRETBHHFM
DHEBITLNTERL® BIZT7 7 arZIRBEERRNEZDT
AURFAHEOCOLBER LT 7V a v 28NS HEEX. BB
BOWTHHEFNBME NZ LT3 L2BETOLERD D,
BERRrOMITERUAICKERTIREROEEKRGE ZFA
TEHAREXRDY, BABERABHAEIRTWVWEHS, KEKE
REMEEZRABT LI XD R,
CNETCOMATHEBRLEAEL DV TIHRHINTWVWE A, X
FE2ROFTITREBELEABRFIEBLY LERLY WL2HE R
HEB DRV OPBERTHD, " MIANTZEIBRECKBALZEL.

64



TMBCERE 225, S HITMBSF S KM O RS OMKICF M
BRnb, TNO LYV RERFETOFHBILY, TEHICMI &
NEXKBERLEHEHFOMARSZ VW, 22T . RBEZ T RT B L T,
EXEFBRTERVWLLEZ, EEZRBLZ2AVTKEORE LR
L,

HERBEZ, £0BMEFAKB L —HCEEQEL. 8T B
HRPRF—ba Ry varvFdF—7 0 TMETI, BEREI L
ERTOMBOTDRKMBORBHLBEEH I -RETMBA I,
KEGEBRIRWIEOMBAFTOMABNFAETHZ, EFAL T X
VENHCES DAY 7 IR VPEHT I ERESR TS, BE
FAETHBREEORIZEMAET, b LLEXIKbThromk
THMBARTE, B ~OBRHPBRTCELZ20TIEIRVNEE 2
o ¥ BEMREEAKZEZTAE LB AREDR TCREERE
TORBOVEEIIAFTEDS, TULOLLIVEZERBIIMB S O
FEOBBENTE, ML TWVWHELEX, TORBEILLS
AV T7IR L ODEBLAEKICOVWTHERE L 2,

2. ERFE

(1) R
1) &

FRI1TELEEESE BRK3000EL) 2—FEHEAL, 5CTH
BRELEZLDOEZH W,

2) R o#HH
OFHBEOEE. MAEOEE

BRE»RFIEIXFig. 17, Table2biZ R T & BN TH B,

HEEHE : W NG (80g) WEED400%DEREARKEMZ T—

65



® (4C., 16B5H) THREBRLAEVOZ THBEAILEZQE
AoR (ZEMBR AT I M AL, EEZ8E (KBE
K[BMTOSPACK—480S) Labd (LT, BEDV400%) .
BEEZ. BEKZ2EYKEEEOCTIONDEANEEEAE LB D
(LT, BEDVION) , SHIZEHKE0g 2 RVITANR, &Y
REEED400% (LT, BERL400%) £72i2180% (LLTF.
BERLLISO%) DEBKREM:., BEETEZEIELEZLO,
INLD4FATERBL, BCOFHMF R r—vV 7 v —
(FUJIIMAKB{ FPC5535H) T60, 120, 180, 24057 M mMBA L 7=, &
MRXEEEBIXNTOIMAKETTION., 180%IFZ THINIZ L A ER
LlRWEMHEL L, 400% 3 BEFHBLRAZHGL L TRELEL, R
B.EZHBECTTHBELAKEIRZOBEAKEZMATITMBL
THHRABTELN, OB Lo MAERIT>Z LI LK,
BERE AT VXM (WB18cm) L ERFEIE (National
KZ-PH1) AL 7=, ABiIZ. BHKREB0g CEED400% D &K
BAEMRZT—® (4C., 16FH) THRERE. TOoE£ELZH#IZ
BLibD, EMWKE80g EEXBEK (EEED400%) D27 A
T Lk, MBEERX, EEFAEBEFEOH A ZNARE» O HER T
TI1400W. Z 0%  HICHBREBI KT 2 XL 5I1T2450WiC L. 60,
120, 180, 240 M MBA L L (T2 B+ 2 KPIZEFET D &
5, REHSIRBAEI DT LZERELE) ,
QFKETHEMD KB

EZHE - EYWKES0g I CEHEEBDI0%DEFEAKRKEMRZ T—K
(4C., 16BF]) THEBELZLVOZTHERERRAKILEEZEODEM
W (ZEHERFIATIBUM CARTEZLO, EMAKTEED

66



T%BEDOFHEEAKZ2EZQEARIARLEZL O, EHKE80g
CEHEBEDA400% T ITI10%DEBAZEEZUEARIIANRED
D, 4¥ATERBL, ZOoPIBE (EHKXKEDTS%) . BRE
(EMREDO1%) 2z, BEEGELE, Z0o®. 8COEHM
B (KB EBRRAD—2 vy H—) T60. 120, 180, 240, 30045
MBA L, 2B, T _XTORBIT. BB LD THOEERHAE %X
TW, HEUER. EEFEARBUSSTIRBEERLE, W TH
HHEEREFEL., FHBRSBECAVWE,

(2) BMEBERBROFE

1)4y7?ﬁy®ﬁ§
OA4 Y7 7HyoHH

AV 7SR OBHBEEALY KEVT70% ¥ /) — LV BEH
ThHoHrLBESNTEBY, FERLT0% Y /) —LVEHWVWE, %
. HMHEELHHROS Y7 IR VOXBICEEE5E XD L
Dl RERBHENTERLIODDOBEESRME (4C, ER . 80TC)
KV, 4CHRFMPEL LB L, ., ZOHXRHTIE
daidzin,Genistin, glycitin® {MEI FE H &K % 94, 95, 97% & R &
O chr oo b, HHEBEE L B L KKudouet al’” T o
e TRbb, BEEBRBRAL0S5gI1270% ¥ / — /% 5ml
WML, 4C24 i 21T o %, E LB (3000rpm, 1053 )
LiEkERA TV 74 0EF— (045um) THBLELDZ
HPLCIZ X W BIE Lz, HTHREHTIEKBETONIIRS XD
) —nEMmMx T, LERRIZELIER, AT V2T g
NE—DHBEITVWHPLCIZ X W EIE L 7,
@A YT TR DN

67



RABFOA Y77 R EEA LY B X WKudou et al®” © K ik
8B, LRORABBHEREZHPLCTE R L, HPLCRER AR 7
(PU-2089Plus) . # 7 A A —7 > (CO-2065Plus) . B H23
(UV-2070Plus) WT I L IJASCORZ AW, BHIZ25C T, #
BHRIZ15%7EF=FIU NV (0.1%EEBEZ S L) 2605 T35% 7 &
F= b AR EH>RZZIP P 2TV, WEL.Oml/min, B
H¥EE2600mTHEIE L 7z,

= ¥ ¥ E 1T daidzein, glycitein, genistein,daidzin,
glycitin,genistin,6”-0-acetyldaidzin,6”-0-acetyl glycitin, 6”-0-acetyl
genistin, 6”-o-malonyldaidzin, 6”-0-malonyl glycitin,
6”-0-malonyl genistini, W¥Hh b (K) BERYV A = ZAH-WEAWV
poal
2) WS A

7 J—F A—HF— (YAMADEN RE2-33005) A\, BIE%
fix, va— K&/ :2kg, BIEAEY—F :05mm/sec, 77 ¥ %
— :NoS(FA78, F470%F), EME :80% L L, RE
TEEBICIONZBOREICHL &,

3) BREFM

MBHEORTIZIAFHFEBZREABABEB L OFLEI0A (20~ 605K
R) WEViToe, BREFMHIEZRE Xy, FHEREIT 1~
TBEROKBEERAVE, FMEEBRIRTZOEI, &, H< 2,
SFHR, MBOERE (MBAR+IBEMB) BREeFMAL 08
EERLIOCFA®RBZEMLAKRE X HE, HEKk, KOHFAHHED
11 B TIT » T,

5) #HEnH

68



WAL HEIZ T Excel#iFtVer. 6.0 (BRRE&H X I®W) AV,
AEEBREIIX. B &5 8O (ANOVA) % B EHLE (Tukey’s
HSD test) 29T o, L. ERFHOEAEERE IX.
Kruskal-WallisB & T1T - =,

3. R

(1) THEBEOCFE, MKEOER
1) WTRKEBLITDTHFOL YT TRV EFE

Fig I8l W TRKREBIVDTHFDOASN YT IRV RERZRL
., BERBOA Y 75X VREERE, THEELEBEIZIT0%
ik, THREBRZLOBAEIIO%AME THoRk, . THER
DEECZPPDLLT, MAKRMOEREIZIY TRKEORFRIZET
Emaimrbht, BEEHBLEZRBEIMAKEI0%DOEE. TH
BEOAEIIPIPDLLYT, O TKEHRIZAS Y 75K iL80%HI#
REFEIN. @ THIZ20~30%BITLE, NMARHOERITIW TXK
E~ORBEOERETHMEA N ADNTE, BREDVIO%LEERL
180% MACEZFRBLAREE. O TREFOREFERITIO%HT £ .
WTH~DOBITIZIS BATH LY, BERBIIHL NP TH~DOE
H 234z,

2) TKEDHEIEA

Table26lC W TREOHKIE N ERLE . EE - BEMBRVLTH
DWTRKRETHMABARHOERICHE VKA L L, W60 LI,
BREALBIZCLIYVXKEOHKILZREL. FLEZEZRETCHETH -
72
3) WTREDREK

BEABECTHBEARZA L CHABLARAB I MARKEZ 2407 X

69



TERLTOLBEIXZODOXRDVEREGFEN 2ok, . F
HERERREYTHEHEZAERORIZ AL, EEZQETTHAERZRTMRL
EFTRBILEOTFTHBERZLOBEREBOKERLAKRTH » =,
CTORBROMBIE., KECLIVETAERORLRABIESL
TEZERBIES BRI EHSEDIZERNEIXYy A MV (ET
UV EELLTER) 2 AT, BRRKEBZHMHER L2, Fig. 1912
WTRKEOERIFMERZ A Lz, EEHRBOFA L LTKRERE
BLEODROMABRETOMBOREHEEZHEN L, MAEND 2
WHEBRPTCRKEFOALA Y I7 TRV EHREIHEVWI L0 ERETF
fTiE., THREBERITIEIMAKETO%LORE., THREELRLXEIR
MAKEIBO%N DREEZHAWE, THREEOCHFAEZE DL LT MAIL20
SGUNRBRL2EHNCEVWTFHTH 7o, BIIMBAKRHAIRS 25 E
FRI ZERARDoE, PTREDHERZVWRETHLTH
K 2EEE. FTHEHREORE, NMAKHICEEIILT. BEEF
R4 B TEBEOFIMETCHo72, EREFMIRT4 12
BEMNBIST,. BLALOBERBFMEBCIEVWTERULOFER
/. FELSERLEOIR, FHEKZ L T1804 - 24057, F
HEEDD TI1205 18052403 Th o, THERED Y Ko
OB HFELVWLRALZEL, FTHERIMAREHAOEREH R
ERLE, BEFSARKSOVWTHTHEBERDV 1200 L FTHREER
LI1B0OGr ORKAFMEZ =L %,

4) WTRKEDA Y I7S5 RV FHEOER

Table27iC W TREDA VY 7 7RV FHEKOERR R LE. B
FHICBWTHEAN (4] DEoRB T, ABEOFEE2ELR
EHVID EBERLISOHNDA Y 7 7R VFEEKELET S

70



ELmMELLVED KRB Av o= L {tEEEAR I L. daidzin,
genistin WML EZ, EEMNICHEF I FLY vm = A fLEREEEK I
Bhrot, Ff. 77V aEBERLOBET, BERAEX
WETEHBOLIBNEL ko, BZEHEOPTH, FTHRERDOF
BMEERE TN, BEDYVOSFR T 7V aryroEmEmiiarbh
%

(2) FAKEHRMDEE

1) BEBLVOEHFOA Y7 TR RFR

Fig 20l BEBLCEHFOAN Y ISR UV RERE T LE, B
TEHBICELD2ETIE. 60 MBIXHFERRD 72T &5 560530
BREHBRL, THEBOKER L VI00MBEEM, AEB L L
RYREERBICK L THETS %, BEISEZHRMLE, BEO
B, BEOCHFEMLEAB IO OWTHLRAIEILEN, EHAELE
2L REAZ2HFETCHEMLEBERZVWLELmHELRM
LERBOBRIZOWTHET S, £, MARCEEFZRML
TWELYELDY, EFEFHRMLAEZRARBIZOWVTHBRE L 223,
B, BVRFENRLoRIEBICMAPICEFIRIG L.
CO,REA LEEODEZALE LERIELA, EERETIE 2L
RolhrdBELAELZHEELABCREEFRNZITOR»-
7=

A T7TRBEBEERI. MAEPDLRNEBE. 0%AMETHY
MAEBERBVWHEELVEDP o7, PTRKEORFRIZHLBDLTE
D, AEBAEMOEBRIDPLRNVESITEXD,

2) BREORBUWT IS

Table28IC BEEOWMISE N EZ AR LE . ZEOKKIENIZTP TANE

71



EEULTEY, MARBMOERICHVEMELZRL, o2 R
o, THEEOCABIZLSDVWTIE., THERLEFBZEMEEZTRL
woN o,

3) EEOAK

Fig 2ICETOERFMEREZALE, 9 THRI DRI & &
FARELTHBHELENEELZ, PTHEED DV IZMAKETO% D RE,
FTHREBEZRZLIIMARZRISONORBZAVWE, THEROFES
FOMARMCL2EBERENEDONEZOIX. T&] ( T&D
NE] . ThaolbVE] Tholk, TOMODIEE TIH, ABPIT &
BEVDDENPoTE, AIZBVWTI, CORBLELBRVWEFME N
PEEMICHY ., TI ) AINA=ARBEEDZIBOTHASLS, KD
DEIRRSEVRERIITHEBRED D MBKH 1804 L ERAB P& <
FMENZ, ARERXBRDLNLTVARVHY, TMRAOERE | TiX,
FTHREEDVORBIETOMBARE TEBULOFMTH -
R, FHEERZLOREHITMWBAKHRL120 - 1807 TIEIMARR L
FMHEn, THEERLOBESIZMARKE 2240 30057 & &<
THEZLTMBAOBERKESNTVE, BEFMFLA4 1% &
BLEABST, BLAYOBREFMEECEBVWTEAULDOFER
PHBERABIEITHERER L THE240-3000. THEED Y TiX
1803 L ETHoTc, FPHEBELAFPILBVRBIVESIFER
N4 ) 28z 7=,

4) BEEDOA Y7 7RV BFHEHEDOEE

Table29 Wl BEEDA VY 7 7R VFEHEOEEEZ R LT, EREFM
CRBWTEAY M4 UDEOREBTHARRAE» >~ TFTHREKR
H V1805 & FHBEZ L2405 DAY 75 R VBHUOER R

72



BT 5L MBFBLOVEYRTEICE_Nv o= L{bBEEIBRD L.
genistin WM L 7=, 2 TKE Tiddaidzinb ML TV d, EE
TREEAEERZIRONL 2o =,

4. BE

LE@ERMBOA Y7 7R REEFZ, FTREBELEZBEGIZT0%
AR, THEBRLOBEIIS0%AIETH-, L L., @M
MATTFHEBERZ L TCHABMLARABEIMARGM 22400 TEE
LTHDBEICLORDVRKEFENRPo, £, THEE
DEBIZIPIPOLTMAKBMOBEERI YO TKE~OEREOD
BETHEmMAZboNn, BEEFRBELAEZRBIIMAKE400%DOHE .
FTHREEOEECHP2DOL T W TKEFIZA Y7 TR iL80%
RBERFEIN, O THIZ20~30%BITLE, MARMOER .
TOMRBOKILEESI DT, PTRKEDORBFRICETHAIA b
e, BEDVTIO% L BERLISOOMAKTEZRAEBELEES.
WTRKEFORFERIZONAE, O TH~DOBITIZIS RATHE L 2
V. BERBEBCE~NOTH~OEUEL RV, BB L LY
THEELEKXKEZ305. 607 KEBELEEBEEOEH ~OBEHIZ.
FREN24% ., 30% Lt BESL TS, L2L, BEHVI10% &
BERZLISOUMAKTEZRALLEBES. PTRKEFORRER
0%HTHE. PTH~OBITIIS%RBELRY, BERBICH W
TH~OBEHBI D RN EPERTE &,

TZYVa ERERZRLOBAET,. BERBLIVEERAEOH H
ZRof, BEEHBBEOFTH, THEEOFELZEZE T L.
BEDVOFRT7Z7YVaryrofmEmiliazbonsd, PHREREIC X
MBI ~OKOBRBEIZEY B -7 ) avF—¥oERATY B

73



EINELbDLHBEINDS, EZLZFHETREE - 400% MKk ED
FBETL. BEOEROERIVD R, 77V ari2maEe 3
WIITOHOEBELTRBLLE2>RENTH B,

UEEYD  EERBETMAE (EWXKEERBIHLTREDY
70%. BEZRL180%) 2B LEBEERIPTRKEFDAL V7
TRVBRERIZIO%AE, O TH~OBITIEIS %RiELR2Y . B
HREBECHE_RDTH~DBEHID 2,

MABEED DR LEEZHBIEIA YV 77RO TH~DOB
HMELDRST58RRAFELERD,

T7V)aryE8MEE3ll3THOBBELTIBLEIDNAFNT
H5, LL, EEFETEIMBAKMZERTHIE., THEREY
FTWECEDREZCKEMATMBAT L2 LRNABTH DT L MR
mEhl, BEEFRBIT. RENREMBRBEBMZETLIN, FEXOMBE
. RKEFOAYT75XRVRERLZEDIQOICHERARFIELE X
%,

AEBRTIX., PHEBER 7 Z7VarolMcEsETsz L. m
KEZDRLS T DL TRKEFDA IV TZ5RVREEEHD D
TLEEHEERTERL, TOFIREE»PLT, ARVNAKETCEZEGS
L, B (THEX) BICNATIFEZRHFLEL,

5. £&8®

BEXZFBIZIDZDRERABOPDRILLEA VYT TRV OBERICE
TOERMEERFLE, AEORMIIEZAE L 2R KRERES
REBELVAAMAKETOMBIBIVCRBRERRECORFRERED 78
HTh s,

74



REZ - BEHNMBOCTIRHOPTCRKETHLMARMOERIZH
WL L7z, MBS IT, BELBIZLIYV KT OKLEZ{RE
L. BUEZRECHEHETH- L, BREFMMTIH. BROFELL
Boo T MBI LN L2ENIZEVFE Lo, TBEUL
DHEELIZRLEDIZT, BEZL L TI80SL -240%, BEH Y T
1207 + 18073 *2403 ThH » /e, BRIED IV EZIZ60m B HFE L
LARLIEL, BEANASBOERMOIEEL R LE, —FH. 14V
ZIRUVERERIT, LMk (EMRED400%) OHE
WTHROLABIZENW TS, PTRKEFIZAS Y 77K IE80%RKRF
AN, WTHIT20~30%BITLTWVWE, MBARBOERIXIY TK
E~ORBEOETHEHEAR AN, BELAAK (EHKI O
70%. 180%) TRZRELEZBEG. P TRKEFORFERITIO
A, OTH~DOBITIZIS %ATE LRV, BEABICEKE D TH
~ODBEHB DRV, A Y75 R FEEBIEENCRBEFMZ
BEERBEHDV D LEBEEAZLISOOKRKE &I L. ME L
bEYWREIZH Ao =V {LEEAE P D L. daidzin, genistin
DML, EEMNICEFIME LIV~ o=V {LEEEITID 2P
o, 77V avid, BERZLODBAT, BEMBRIVEZRA
DHEREL oz, BEZRBOFTH, THREBEOCEEL2EZE T
hiZ, PHEEBE» VOFBR T 7Y aomEmaiisrohsd, &
N, EZ0EFARTHEBERZLZ2MBF ~OKORBIZLY
B—=—70avF—ERERLRIT K RobDL#EERIND,

MY KEEBIIH L TBE25%. REIS%E*BRMLEREESR
EFCEH PO Y 7T R EZ. MAEPDZRVBEIZ90%ATH T
MABBRZEVWREELVELP T, PTAEORFERIZEBUL TEH

75



D, AERBEMNMOEBEI VPR VWIS>CE 2?2, BEREFMIFER4)
rEBRLUNBS T, BLALOBERFMEBE I NTERLU LD
FREEZABRITHEBERE 2L TIE240- 30043, THREEHLD T
X180 UL EThotz, FENRTEEMBRKRHBIEIOTKRKELDIELS R
> T,

BERHTE, OEEZRETMAKEEZ DR LEFEAEREIREFOD
REFEZIONAMBE., OTHELRZEH ~OBITIIE %ATE L2V
BEHABIZENYTH~OBEH D2V, QEZEFHE T3
MEERETIIE., THEBEY T CEDKITICAKEMXZ THRAT S
ZENFETHLHI LA FTRINTE, ORZEZREIZT, REMOM
BEBETLIHN., FEXOBHEHE. KEFDOA Y IR VRFEEXRER
DLEDICERREFELER B,

76



ON. YAZozarR—p

1. B
RIZFUORNBEHMCEIZ2ERERILEREDHEELRT. BERKF
FMBARLET, ThEFKIITBEENATHERVWY, ZO0HkEL
EHTL2LEZQETHKBEORBEL LS. BEL DRI TT A,
BEIZLIIREE»PLEABRNLLIES VAR HE, BEERE D 2
VR—PFPEIATHLMBTOLHEFFABAINTVEIR, TRHETIZE
EAEBIMALEBTBEOREFENRE® T3, £2
T, APFRTE,. EEFBBZ L2 RMBOYVAZDa R R—FO
ABMEECYVWT, B, AEEFELRLIEZHRN L, REREOD
FAEBOBBHEIBE VLW M AEZE» L TRMBAD 2 K —
FERBETAE. BEIAMEA WA R—- PR EFSITORR
LHBEBABBTEZ, 7V v va R ABRERARETRELV S
EFEZAALT. FARRBTCRELEBESEOMEICOVWTHHR
Lk,

Ehlz, FHREZTRICTZIEODHEBOFERAEEZRH L &,
HHELEBEEOMBBE LI 2K KROMB 2 K-}
L. PORBRERRIPLBRA L, |

2. ERFE
(1) &
1) RA¥

DWAZTERERZ, FRISEIIABIORERIES BIZHKHRE
% UC ] (320.6g*x11.5¢g) AL, mEEE (5+2C) TH*F
L. EBROBIZERICLTHWE, Yoy 73RS I =2 —
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e (RHEER) AV,
2) Ao FH
OkMB =2 H— 1

DAZRERR, FIEL, @RI, RELEL D 2R L
Lo —HOERIZI306g t48g ThHholz, MEES® Tix.
AR —-—PFPORBE (A2) ODEREIIFEHHE20% T, Mz 5
ey 7BV ATIZRHL THLI00~200% (w/w) THo7, £
T, BEREO TRABELT VW, . TNMATOKSERI
LB2BEHRV] ZELEBRBLT, Yry7ORERE (UT.
ey 7EE) 1210, 20, 30, 40, 50%(w/w) (LT, 10% ¥ &
vy T BE. 20% vy TERE,. 3 0%y TRE, 40%va v
BE.S0O%vry7RBE)LEL.VYuy 7BV ATITR L T2S,
50, 100%(w/w) (LT, 25%vmry 7B, 50%>uay &, 100%
vy 7E) L, EEQERT VLT, ZEMEBESY AT
Ir M (WT M-BO1 0.07X200X300mmn) % AV, YA Z10k &
BEERHEOvr Yy TEAN, BEEOEHE (KBEXMVA-280) T
BEEZGELE. 20 3FMEBETHRER.BAHL (HBERAM) .
BERLSLOCBERFMAL L L,

EHhi, LRLABKOEZLERB L, FAFRB (0~57T)
T7THBM (RBORABMBLIUCRBEBEZEL)IREFLEZ (RERK),
tT0Hk, BRIZCERLT»POHEBOBMEH L2,
@m#E =2 K— b

DAZIkE#®., IREL. BRI, RELAEbLOZRABL
Lk, —FOEEII322g x34g Thofz, Yuy 7REIRM
o R—PFORFBER LY 20, 30, 40% (w/w) (LT, 20%v 1y
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TRE,. 30%vny 7HRE, 40%vuy TRE) Lk, Yay
TEREIRMB R —PFTiIH, D AZTIZH L TS0, 100% & 23 4
Eh5BEMIZHY., EROLHSTI%EEZHEALED. 100%
BEXHREBROY By 7ENE, BUVMNTTHRY, BET DL
OB 2D, FE. OMBRTHEVATL LA AHEH L.
Yuy 7EPNIDIEMNMTEIIEREZLNR, THERLELTY
By TEREEZRANTDL50%BETHBMMPNAETHY, SHIZEEZR
CEDWEMENDH -2, £Z T, DAZTIEH L T25, 50%(w/w)
(LT, 25%vmy 78, 50%vuy78B) 28BALE, EZEH
ER7ANVDIZYVAZTI0OREERHFEOIYrR Yy T2 AL, BEEAE
%, AF—Ahza Xy 3z rt—7 (FUIIMACKE FSCC101)
THB L=, MBEMEIT TMBORE : 95C. MBERR : 305 &
L7,
MBHEOREIT., 77 A MFI—THLBENICIKRBIET
HAL, BERHEERELTLrLEBOREICH L &,
@EME = F— b

DAZIIteE G, IRL. SRFH&IC. RELEbOZHRE &
L, —HOERII322g£34g Thol, YRy 7OMERE
ERMBBLIOMBO2 L R—FOFERLY  30% (ww)E Lk,
SHy 7BIEVATICHL T2, S0%RE L (LT25%>my
TE,. 50%vuyFE), EHTveylERANT. BELRZVL A
TOFEmMICESLE (LT, BFE) . ZTOBEERIX, WAZTEER
D15% & L, ZHiIF30%> 2y 7 TSO%BBRMULEBORER L
REThsr, BEQERA 7 ANV A, ZEHMEEY AT IoM

(WT M-B0O1 0.07X200X300mm) AW, WA ZTI0R &K E&HED
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vaeyZTEAN, BEEQKE (RHEEIRVA—-280) THZEDEK
Lk, 0%, WKEE (—25C) TL1HABMRAEFEL. #RETRHE
BLE, TO®, BERICZELTHIPORXEOREICH L 7=,
(2) MEBEBROFE
1) EEEE
BEERBBROVWAZTREEBOI 2y 72 F L FFLVTHRY KB
. HEEZBELE, AEBEAMOVATOERIN T HEET, &
BEEE (EEELLE (%) —HEEHACER(g)/ EELHEM
HE(g)X100) 2RO, /2, EEZRBH 7 A VAR T2V
Ry 7OEBLAEL. HEBEMOEBREOEALREZHEL =,
2) EEB LU DPH
BEZHABRBOVATBLI Yoy 70¥EE. pHZRIE L 7=,
WAZTRABIZ, 33— (775 b8 ToORMBmEBRL, *
DERZBFREEFH (7 % IN-1g.N-2g ) . pHA — ¥ — (HORIBA
BMD-52) THIE L, ARCEEFHEMZEOCr vy 7 HRE L &,
3) HEEOEE
REERBAMBROVAT 2 gZHIRL, 50% = % / — /L %30ml
Mz<T, 30mBEEHHL., BELOBE (25C, 3000rpm, 1543)
2fTof, 0%, EBEZHERLTSOmIZERL. 0450 mD A
VIV T7 4N —THBLTHEEKLE L,
ey ZiEF05Smlils0% = ) — v EMA TIOmIZEZR L. 0.45
pmD ATV T 4N —THEBLABK L L7, B EIXHPLC
(B A% ¥BTRI ROTA VI) ; 7 7 5TSKgel— Amide— 80 (4.6
mlID X25cm) AW, 80CTHT-7=, BEERIZI7TEF=1FT 1
S A=75/25 fEiZ1.0m, minTIT\V ., RHBIEFERHH (B
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i L # Shodex RI—SE—61) AWk, A v V=7 va  rEi
20l Lk, BEMEO I NV —R, TV I F—RX, ¥y hnr—
AT b ERAEE () ®BERAWE,
4) WIS A
EEZHFHAMBEOVAZT (1 /8O LE) oL, L2056
EAZIaD& 1 #FT, #3r2H%E2 27V —FA—%— (ILEH
RHEONERII RE2-33005) Z AW, WA ZOEKIS A E BIE L, #
E&EHEIZ. 770y — ER S5omOME, v — FE/ : 20k,
BMEAE—F: 1m,/sec, 2L ; 100% & L7,

5) MBEEE

EERE THEMSE(SEM, B8 TM-1000)i2 k0 0 AT (&),
Mgz F—F, B2V F—PFPOATEBKREZEE L -,

6) HREFFM

AZHBABBIOEE (20~50m R &) 1082 3% 18 L,
TEBEBIRE (1~TK) LBV ATOBEERERIT- I,
7) BEAAE

WAL T X Excel i HVer. 6. 0 (K REH - X I ) 2 AV,
FEERER. Tl BB oW (ANOVA) # ., £ EH LB (Tukey’s
HSD test) 21T o7z, EFE L. BERFMOAEEREIX.
Kruskal-WallisfRE TIT o7, ME X IT. PeasonD HEHK K %
HAwi,

3. &8
(1) Rm# = K-}
1) vuey &

vy 7REICEBDVATZOABEEELE, VAZTDORE,
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YRy TRECEBARLSS50,100% v Ry TETIRH IV, 25%
YRy TETHELL BEVWERLTHoZ, DAZTOBER. 25,
50 ny 7TETOTMCHbRTEE, WEORBOLTIZ, 25%
YRy 7RBTEELS ADN, BIZS0% vy 7REOYAZTICS
K H bR,

FHEBOYVAZCOEEEMFEITIIO~IMO%THY, Yuy 7E
DEMIHENBLS R, Fh.vry 7TOHEEE{EIZ0~80%
THV,25% vy 7EOBFEIE. ABRERO 7 A LVAIRLARY
BELVDHV. R+ A RETH-72, Yy 7TEITS0%LU ELEL
bhot,

HERBEGOVAZOBEEIZ11.0~234%ThHo, Yuy Ik
EXELS, Yvay7ERZVWELEEL ko tt,

BREFAMTIZ. o2y TRE20~50% TiE25% v r v 7 EH{M
DYy 7EEEBLTEENARS, HEIBXFWVWELEFMIN, 2
EKHIZHEVFHETHo2 (RIARIFLTWVWRY) , FRa4% (&
B EMNEBEDST . EBEULOFMEEGEI»BHAPLADbN DI, 50%.,
100% & TH » =,

2) vmyTRE

HEFBRZEOVAZIBLIO VY uy 70EERBELEL L OEE
a7 L% (Fig22, 23) ., "AZODEEEL(LRIIHNIIO0O~140% T
YRy TRBEFEGIRDIDOIZHEV, K Rok (p<0.01) , ¥
e, vay PEBEAEIREMNICE B L, H50~80%Th
> 7,

DAZOBETIZ, 10%Y 2y 7BETIX11.0% T, @BV
AT (BEE :12%) LVEBEEZFRLE, 20~50% 2y 7EED
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WAZE . Yey 7TRBEPBLS RV . B o7 (p <0.01),

SO EBEERFEROIVATBIG® Yoy 7hoEREE LM
B ZR LT (Table30) . EEFHBRKRO YV A ZOLERITNI30~
210mg /g TH YV EHEBII vy 7ORBEINEBLIRBIFEELI R -
77

WAZDOBIZOVWTIREEZREBEOBENIE 12 RLE
(Fig.24) . A B AT A B O MW IS /71 (4.420.9X10°N/m?) £ 9 10%.
0% uy TREDD ATIFHELS 20, 40, 50% > ry 7TRED
DAZHEP2N, FEZERB DO EL o, Yuy 7 7RE
N40, 50% DV AT, BIks50% v uny 7EE TR YRy 7DESE
LATZBRHLR, BBELTVRVWEBSIBZEZEZLERRELED o 7=,
INEIBEEFIENREREE» DS BERLTHALIZS WEBRRR
Sz,

ey 7TREOEVWICIDIVATZOERFMEREZRLE
(Table31l) . LN S| BIR KELIDOHFAR] TiX, ¥
y7BRECIZ2EBEVCHERERMSI LA O R o, [TERK] X
EHEPIIRLRLBVEFMINL., vry PoHSICEVELICL<K
RoltlZEZR S, THE] 1330, 40, 50% vy 7REOY AT
BRRLHRWEFMESh, THEOHFH] TR, 20%, 30% 1
vy TREMFENRIBEATH - 2,

REFMIZiIT. T&Rors0FH1 (r =053,p<0.01) , TH
S0FH] (r=084,p<001) BDEEBLTWVWE, ZTO2HABIZ
BWT30% ey 7REMMMOAB LIV HFERT,

3) REFEICL2EE
Km#a K- rE2FLIFRE (0~5C) T7THR (AEOD
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AHRBLIORBBZ2EDL) RELE, REBOEEELEIX., &
fFal (9110~140%) L OERZIZLALRDONE o T,

DAZTOBEETIE, 10, 20% 2 vy 7BECBVLTRER%ZOD
EZiX o, 30, 40, 50% Yy TRETEIREZ OIS MN2
~6%m< o TWk (p<0.01) (Fig.23) ,

FEHEERESLIOCMEEKTIX, WAZTOLERIT, REMI VEM
TE2HEmMA AN, BEREATHD LY vy o — XBRFH
X D10~30%ML TW\Wiz,

WAZOBRIFTRGFHMBICLIAIBMCACEEER D7D
X, 40, 50% vV Ry TRETRGFEOIVARBICELI ot
(Fig.24) . Lo L., £FEHNCREFIROEZRI L2 £2HM
LYY F Uy FRBRIEE> TV,

ETETHRBEZ. RELEVAZOERBFMHmEITo LA KT
FOvaey7OREBEEHFL. HSICEBT D&, 10% £20% ¥
By 7REOYVAZEIRFCLLIDIEEBR Dok, LA L. 30,
40, 50% vy TRETCHREFRO TP HSBE L ARXALBE D
> 7= (Table3l) .

(2) m#E‘ == o K— b

BEFABTCEAMABRPTICERNDIZI LD, TP HEKRLERD
CEETS, EEFECTR., EBZCURET L REEP»OEMRNIZ
SVWHIARS B, T2 T, MBICEZ2a2 U F—roRBERNL
o TOMBEH X, THEERTHBOHZBBIZXRF a2 £285C
WRELTMEALAEZN, 60BMALTH Yy F T ¥y LAES
BEY, RMBpF—-FMZEBLEZEBBETHYWMBDOAY v b
FENMETCORPoE, RIFLrOWELLELR - XD HRIC
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LKL bMBADOI L R— P DAY Y b THDB, FDAY v bOD
EFORCRBEZRECTILERHVISCIZ L THRAN LA, MR
BRZEE . IS TOHAZOHRLEEIFISCIZEL., ZOBK TIIE
Dol OMBAKMEERE L., ISHMRBTOLET TR LEKER.
300 THKODS EY LB LA, ZRUBE. &KL Y T &,
REELTREINTZIEYYLADX ) RREBIZAD, ERLIZ W
EWI HEZERBREBOAY v FBELERY, TZ T, MBEH X
95C T304 & L 7=,

COFZHTRHRBEBLEVAZIBLI O Yey 7OEEELEL L
CFREE%Z/R L7 (Table32) , WAZOEEMMEITNI01~106%
THEMBOZIDR Lo, Avuey 7TRETE, YRy 7TE
WEDZFEBEREIRDON AP,

WAZTOEETIE, ETOLETHEMOVAZ (BE : 12%)
EVEL, 128~184% T, v uy 78, Yuy7#EDOLRE
CHEVWERIZEBS 2ok (p<0.01) ,

EEZFEBROVAIBIOYuy 7HF 0 EHBEER AR 25
L7 (Table33) , EEFHBRD VA ZO2HERITHN 120~ 180m/g
Thole, EEEBEIZF IRy TE, Yoy REOLERIZHEVE
K RZ2EMRMIZHY, FAEAMOVATOEERER100% ¢ LEBEA.
BEZFRBBEOLERIT, H115~168% L x Tk, AERMODOY
AMTREENTWE, V7 P—XR Vv a—RFvay i~
DBITEERIBL,

WAZCOBE X, EERBEOBMBIE /1M, 4.16~5.18X
10°N/m*Tvu &, Yoy 7RECZXSZEZZ PRIk, 2TO
RETHBAMABOBM A/ (5.91+0. 71X 10°N/m?) £ Y &
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WA, FEZERBD LR o (Table32) . Bk TE T
EHRRMBa )R- RERY, AIERIZT S 0V —DRA
WCEABR DRV ESICBRETE, BWANII R T ok,
MBLEZaR—FOERKII, Yoy 7@8EL oy 7TEDE
WIZEBDAZTOERFEMTTRLAE (Fig.25) ., &Ko &) B
T T&eEPXIOHFAR] TR, Yay7R8BELYoy 7RBIZED
BNEDLRVE WTHH30%BRE-50%BEDOY ATHBEVET
ThHhofe, REMIC TBE] IHVLFMINA. PTHI0%RE
-50% B, 40%BE -S50%BEXHF» ok, THIJIZDWVWTIE., 40%
BE-S0%EXNRVWEFMmEIhE, HX0oHFH TE. FER
ZEXRDONRP o= HNI0%BE-50% 8., 40% B E-25% & 25 4
FNHEMICH o, THED, 40%BRE-S50%EBETHSHET
ETHERRVEHLEZD, TREFM] TIE. 30%RE-50%
EDOVAZHNFENRLDIBEAMITH » 7=,
FIT.REFMCEET2RBLHBREI»OFATL LT S,
WEFMITIX., &o»rEoFH) (r=058p<001) . ITH#
DA (r=079,p<001) PEBLTWVWEL, o, H#
S REFHMEOEBHFICEHETLSIHERBICBWVWT 4 (&) | £V
BVWHREEZH/EOIE, 30%RE-500ED0Y AT TH -,

(3) EfE=H—F
EHRELZARCTI-OHEBORREELIRFMLE, BELE
BAOHMBBECLZ2RLroHROMBa o R—- P HBEL
T, CORERRLI P BRAF L,

A, BRICLAMBBETIIATIPOAGRHET 28,
vy FELTCHEEEMAT. PREOHZTHRBTENLLED T
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Bt L7z, BREXRTHhIE, BEEZQER Yoy 7R EAED T
52, EEELVAEODR TR b TE B,

ZIT. BHRFE. MELEVATIBI® Yoy 70EEE
CEBLOEEE2 R LE (Table31) , YRy 7TERSVWELRA
Bll@bold, BDREEIRBMBOEAARE R Lo, WAZORE
BT, 25% &4 154% ., S0%EN17.1% . WHEN21.0% TOE
BDAHEBCE®-7 (p<001) , MBALELaVF—FD30% v H
yTBREOEELRBRE TH -,

ER.BRERBROVAZCOEREE L MK % R L 7= (Table3s),
RERGFLBERLEZVAZOEEEIIN150~200mg/gTHH, £
EEIDERMAGEVEHBICH -, HEMNOVATOLERYL
100% & LEBE EEZFABRZEOLEERE T, M145~195% & 88 % .
BEIEVEED TH >,

HEREFR. MELEZVAZTOBMIE /1L LTRLKE(Table34),
BT IS 71134, 99~5.05 X 10°N/m* T, RBIC L BEERZ PR o,
FEMRAFOMMIE S (5.91£0. 71X 10°N/m?) K D xR, b »
KV mBApLea X R—reRELREOEIRELON T,

BRIZOVWTIE, BERFR,. MELEVAZTOBREFMEHER
Zox L7 (Fig.26) . BWHEIIBEZLIN DRI BAEFMTIXIR
WIERBICE2EBENBDON,. DEOFERIE» -, TH
EFM] T, DE>S50%E>2%EBEDVATODIETH 2, £
THOEBET., WEIFRICESFMmE T,

oy ZERAVWRITOHERSI AR —-FPFBTEDSZ
EBRI N,
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4. B

(R = R—})

(vmy7RK)

250y TEDYVAVITHREORED LT NEH >k DI,
ey TERDRTETCLEIIVWEDEIEREPo oD L
HMETD, Vay7ERRRLTWVWEILE, VAZTOSRRE
SVEWERLCEZARAZZEVWIBRP»POVERMIT OB,
Fh.25% vy 7EOHEAIT. RBBEO T A LVAIZELRZY
BEbd0, BOVMNITIBIZYey 7 HR2DI L HLEREST B L&
A+ RETHo, 2Z T, vy 7RBIFS0%UEVLEL D H

> 7,

UEEY, vry 7EITS0. I00%BERERHLEEZLS, UBEOE
RIvoey7bBETLIRED, TOLEEEZHEFELLTVI00%
Yuy Z7ETIT- T,

(voey 7HE)

RMBp U R—-—rPOEEEEIT. FEMCHER, WVAZIDHE
BEX#EM, Yoy 70EEBERBAD L, EZ2EAEICLY VY T
BYAT~BITLTWE EEZD,

CRMB I H— N OO AT OEE T, 10% YRy 7 BETHE,
HEAMVAZTIVEMEEZTLE, 2hHiZ 10% ey 7RE T,
WAZOEEIV BENWOT, BEEDCHERIIBNTZLEZX D,
BEOEALEEE{IT. AEROBEMEZRL, 20%v 2y 7RE
UEtovey72RBnWiEgal3, BEEQEZLZ2Yuy 708 E
BTTH, VDAZOKRGHFEHENBEEIBELLLEELADN
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7o,

RKMBAa L R—P DYV ATBLIO vy 7o EREERE LA
BRERFTLE, VAZIHOLEREIZIII~14%THH D, KERT
FEARALEZYVAZIZ. H12% THoz, VAZTOREMERIZ DWW TIX
MBICL > TEVEDHLZILDOD, V7 P —ZXPHEDLEIHN52%.
JNa—226%. oy —2K20% WWEINTVB, K
ERICERALEVATSL, T2 ERH57%. K26%. #16% & A
PLEBETSH -,

KMB 2L R—PFPDYAZTOELEREIZIN130~210mg/gTH Y |
EFERBIVe Yy TOREVESRDELEES o2, EFEENH
ML, BEEAERZ IV Y ey 7R VATHRIERBELEE
WE2EEZT, 22T, Vry 7HOLBEEREIZODVWTRET S
EHMTO~370mg/gTH Y, FEAMICHAABS L T, Zhix, #
MEOCHVAZHT ~ORBLEBEOCEATYAINLLOKG N
BlEHINEZLELAEBLTWVWS, AEMBEOVATOHEEREOD
EEBERELELTEZD L, TRXTORBIZBVW Ty Ir—2
B3z, AV F—RETNa—RAFAOEERLESLTY
o 2Z T, Yoy 7HOBEMERIZ. EEFREBM TR, vy Ao
—Z2100% Tho7edh, EEFHBRTIT. Yoy rm—RLUKAICH
TNI h—=R, I na—ZABbTLZEER, DAITPOTNLY
=R T Na—20BITRREEBINT,

RKMB2 A —PFOYAZTOBEIE T, HEMABEEIAER
ZiZ,. BOonT, TI7XAFXx—RBEODVATITEBPUL T,
WAZ LYoy 7OBBEOEIZLY MBAD L KN — BB
KENT,. TI7AFXx—PBLARDVTZLEERTLDR, TOEEX
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Yol WAZORKBE N ZETIEZICE. R7F oy
BBPMBETHD, RIF OB IE, MBZLYXIFLr0rY
AVIFREPRRL. B FHT I3 L THREAOKEE IFBH E
D BT D AR B FLERIFUREH~BHT S,
KMBa R —PORFHEOVAZOLERIT, REMIL Y ¥
mIysEREALNTE, ZhiZ, REFICYay 72060 AT~
oo —ZAR8BITLEEDEEXZLRE, 22T, BEHRE A
THDEF v I —2ABRKREFAMEVI0~30% ML TH Y. Aid
D EREMIT ORI,

DEXYV A ROBEZAHEZ., BERICIFBKE T 2 R MA

DaryR—r I, VAZOBBEZIZHFHOEVLEET 5.
Yoy TREIEZN%., Yey TREIVACOERICRH L T100%
EX2HAVWERABFERBREFCHoL, . REICEYV VY
TOWEPBBELTOVAZOEERES o, KMB D=2 XK
—FMIVYXFVUXFLERBABRD, BVRVICEINY — T,
BRREFETE, b, AbERVWICHBTE, FALANRFE
BAIBLEWVWOIRRABD -1, BBERLELZ, ATHEVWERZERD
x58EmL LT, BRMTEL2HFARFETH -,
(M= > FR— 1)

Mz R—FOEERELEIZ. VAITIE, MEMEOER
Bihot, Thiz, BEZFRBILLDZ a0y 70D AT ~0BIT
LHHEB, MBIZLBEVAZOKRKSOY R Yy THA~DHH & H
MLk EZONE, WAITOBEETIE, £T0&HECTHE
BMDVAZTEIVEL, vey 7oBEIR,. HBEAILVELS R,
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I, EEQEBIOMBCLIZvrny 7OBBER T TH, Y
AMZOKGBEIEHINIZEDEEZONE, VAT OBES X,
AAPBDOXEBEEZTHDOT, X7 F OB GELT
T5, O, BERLLATRELR TS R BXD, BH
EATE, AIRDERDOZDIZ, AT, WHIVIZSWVWABD
ol I LPBEEOEEREEL K& LK,

UEEYV, VAZORRBEICLIZ2HFHLOBENVLEET N, §H
OMBLEZYAZTOEZFHBIZIZ., Yoy 7REIET0%., Y2y
TERIVAZOERBIN L T50% &% AV, 95C T30 MBAT 2
FARBFERBREFTHo, 23, MALTCHBLEYAZIDZ
VR—PFPTHEHLTWRLEhEBEY BB rv—Y0vary
THEITEZEZAERIBEO 7LV —YOHEENIS~22% N EY L &#
B ENTWVWBZEL—KLTEBY., Yry 7EEIX30%H#
BEHENDELNVZ D,

(= R— 1)

HEREB. MELELVAZORKEIS 103, REATRE XD
RRHENL . MBALEaYR—-— P eRALBREOBEINFELNI,
MHEREFICBEEBLTVELLIVAZOREBEENL>2»D LT
BY, EEPBEHIND P LBLEIHRL 2V, PLBMITEMSI
FOMBBE BN RE VS, REMIRXDERESABE VLD
WEE LI, AREBGEOREFNLEN DI RVWEDIZ, Lob
D LERBEE R L HET D,

LEXY, VAZORBRBEIZLIZHHOEVWHLERT D08, RN
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ATHL. BB LMBEITDIZILTHENDIEFHERBOND Z LR
WTE, YvayZ7Z2HVWT ., WAZIBER2ES LEFE®F
T, i, Yoy 72 ESFEXE2E B TE, BEEG
ERLRLTWVAY bRy ARMLRTWVWEEZD, ZOWN
HEORHAMEI BB TEEOT, RMB, MBAOa U R—FTH
RO, FIHABFAIEThHo, F/, WET D L THREEN M L
T5ZEHATVYRMTHD, LErL, RNMARE L RKRICEIE
ERRBEBLTWVWRVEOBRETDZZENBREINE, EBHELER
Bz BBINTVWI D, RIMBARB L VEBRLBERNIER
LRTWVWEEZ D, BEBILEFELLTIE, VEVEHERMICKDY
PHEBE T IH ., BENMERA LS DL 2EX, 5%, BH
LitwnweEEZ%,

5. £&®
EERBORAKRBOBBEESABE L VWHI AR EE» L., ME=
VR— PR EATORRDI VXU FLEFRABRO 2 UX
—FERBEL. Vuy 7ORERE., Doy YRORBABEEL &
CRBRKERFMLE, AR, REOEB VBRI LE, 2. VA
T0oarF—-— P LTORLIPIZTHOLEALDLDILD, KON
AT IEDOFELLT, MARCHEKOFAK, ZORAE
EHEEBRFLE,

1) Yy 7EB25%RVAZOEEERENELS, 2B EL,
BEL. BEOLAITIREL, BELVENI L, FMEL L
TR, ey 7EBRS0%UEBPLENL T,

2) KMBOI R — PR IYYFTUYFILERBERED . B E
BT, by 70RBRELVBHBERTTLS S, &R
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EMTELIRRAPD o, AXLHEVAERREZROXIHMHE L L T,
MERIC, BERAZAATE28ARFETHo , v/
BREIZ30%., Yoy 7TEEFVATOERIZR L TL00% ER® A
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Table 1 The specification of steam convection oven and pacage cooker

Steam convection oven

Pacage cooker

Maker

FUJIMAK

Maker

FUJIMAK

Type

FCOM6G

Type

FPC5535H

Outward form (mm)

847(W) x 771(D) x 7567 (H)

Outward form (mm)

550(W) x 350(D) x 420(H)

Ward of inside (mm)

711(W) x552(D) x 657 (H)

Inside form (mm)

500(W) x 300(D) x 200(H)

Capacity

35L

Source of electricity

Single phase 200V 50Hz

Capacity Hotelpan(1/1size) 6 pieces
Layer 6 layer
Interval of layer 68mm

Heater

1.50kW x 3

Source of electricity

Single phase 100V 50Hz

Stire moter

0.015kW

Total electric expendur

4.50kW

Electric current (Max)

13.3A

Treatment temoerature

30~100°C

Gass expendure (steaming) 12.2kW
Gass expendure (hot air) 12.2kW
Total gass expendure 12.2kW
Total electric expendure power consumption |0.3kW
H {Vario steaming 30~99°C
e
: Steaming 100°C(Fixing)
:1 Hot air 30~300°C
& Combination of steam and hot air 30~300°C
m
o |Reheating 30~300°C
: Control of internal temperature 20~99°C




Table 2 Effect of the vacuum packing on the heating time and physical properties of chicken breast meat

n=15

steam convection oven

temperature
measurement

75°C

85°C

Vacuum cooking

Non- vaguum
steaming in bag

Non- vacuum
steaming without bag

Vacuum cooking

Non— vacuum
steaming in bag

Non— vacuum
steaming without bag

Time required to reach 75°C (min)’ 42.6+0.9°* 42 4+0.4 * 35.7+2.3 " 19.9+1.0° 18. 4+0.5¢ 17.7£0.5°
Heating time (min) 43.6+0.9 * 43.4+0.4 * 36.7+2.7 ° 20.9+1.0° 19.4+0.5¢ 18. 7+0.5°
Cooking time (min/°C/100g) 0. 45+0. 04* 0. 46+0. 00* 0.37+0.02° 0.21%0.01° 0. 19+0. 01 ¢ 0. 20+0. 01°
Cooling time (min) 438.3%+0.7° 62. 5+3.1° 62.9+3.1° 42 8+1.3° 60.3+1.2° 59.2+1.0°
Yield(96) 83.1x1.7" 81.4+3.0° 78.4+1.5° 85.2+1.9°¢ 81.4+2.5° 79.73+2.9°
Size (%)% 75.2+2.9" 71.8%1.4° 73.8+1.2° 75.4%+1.5° 73.2+1.1° 71.0£1.3°
Juiciness (%) 33.6x1.7° 28. 0+£1.1° 26.4+2.2° 38.5+1.4° 29.3+1.2° 28.2+0.5°"
Internal color Lx* 82 .6+1.4° 82.5+1. 3° 82.4+0.9° 83.5%+1.0° 81.6+1.6° 82.3%+0.8"
ax 1.1+0.2° 2.1x0.2° 1.9+0.2"* 1.0+0.3"* 2.0%0.2° 1.5+0.2"*
bk 10.8%+0. 4° 10.1£0.5 * 10.5+0.5* 11.1%£0.8* 10. 7+0. 4°* 11.1+0.5°
Rupture stress ( x 10’N/m?) 1.79+0. 32° 2.19+0. 39" 1.91+0.38° 1.79+0. 44" 2.52+0. 42° 1.84+0.38°
Deformation (%) 61.0+8.9"* 67.5+9.7 ° 57.9+6.1° 62. 7+5.0° 66. 8+9.7 ° 60. 6+6. 2*

" Time means the internal temperature of the meat reached to 75°C.
2 Size after heating(cm?) / before heating(cm?) % 100
abede nyifferent letters in the same row indicate significant difference by Tukey's HSD test ( p < 0.01 ).



Table 3 Difference of steam convection oven temperature on the position

Steam conve;:tion oven 7 5°C 85°C
emperature
Front side Inner side Front side Inner side
Establihed temperature (°C) 3 83
Indicator temperature (°C) 75 85
Upper layer °C) 75.2+3.9 775+18 86.3x15 87915
Midd(e layer (OC) 76.3i2.3 76.6&2.3 86.6:1.5 86.9i 1 5
76.71+2.3 75.9+1.7 87.0x1.4 86.6+15

Lowest layer (°C)




Table 4-1 Water bath temperature at each part of water bath (75°C)

Area position !

)

@ @ ® @ ® ®
Upper layer? (°C) 75.0£0.3 75.0+04 75.0£0.3 75.0+03 75.0+03 74.9%0.3
Under layer © (°C) 75.0+03 75.0£0.4 75.0%0.3 75.0£0.3 75.0%0.3 74.9+0.3

Table 4-2 Water bath temperature at each part of water bath (85°C)
Area position »

@ @ ® @ ® ®
Upper layer? (°C) | 84.91+0.2 84.8+0.2 84.8+03 84.8+0.3 84.8+0.3 84.7+0.3
85.0+0.2 84.8+0.3 84.9+03 84.8+0.3 84.8+0.3 84.7+03

Under layer ¥ (°C)

R part of water bath Details are shown in Fig.1.
? at the depth of 5¢m in water bath
% 5¢m from the base in water bath




Table 5 Effect of the heating apparatus and heating temperature on the heating time and
physical properties of chicken breast meat n=15

heating apparatus 75°C 85°C
temperature
— Water bath steam convection oven Water bath steam convection oven

Time required to reach 75°C (min)w 42.2+0.4° ’ 36.6+4.3" 22.2+0.4° 19.9+1.5¢
Heating time (min) 43.2+0.3° 37.6%+4.3" 23.2+0.4° 20.9+1.5°
Cooking time (min/°C/100g) 0. 45+0.01° 0.38+0.05° 0. 23+0. 01° 0.21+0.02¢
Yield (96) 82.8+1.4"° 80.9+1.2° 84.3%+1.6° 81.1+0.8°
Juiciness (%) 35.3%+1.3° 30.9+0.4° 36. 3+0. 4° 31.5+0.9°
Internal color L* 83.0%+1.0° 82.5+1.2° 82.9+0.8" 82.0+0.7°

a* 1.1+0.2* 1.2+0.2° 1.1+0.2° 1.2+0.2°

b* 11.2+0.4"° 10.9+0.6°" 12.0+0.6° 11.6+0.3"°
Rupture stress( x 10’N/m?) 1.36+0.45* 1.51+0.35° 1.28+0.31°" 2.68+1.38 °
Deformation (%) 66. 5+5. 6" 51.5+5.5° 55.4+6.4°" 67.1+11.8°

Y Time means the internal temperature of the meat reached to 75°C.
abod hyifferent letters in the same row indicate significant difference by Tukey's HSD test ( p < 0.01 ).



Table 6 Effect of water bath temperature on heating time and physical properties

of chicken breast meat

n=15
water bath
temperature 75°C 85°C 95°C
Measurement

Time required to reach 75°C (min)” 42. 6+0. 3* 22.2+0.7° 17.3+0. 8°
Heating time (min) 43.6+0.3 * 23.2+0.7° 18.3+0.8°
Cooking time (min/°C/100g) 0.45+0.034° 0.23+0.01° 0.18+0.01°
Yield (%) 83.5+1.1° 84.6+2.0° 82.2+2.9°
Size(%)? 79.4+2.3 ° 74.7+1.1 ° 67.1+2.2 °¢
Juiciness (%) 35.0+1.4 ° 37.0x1.9° 34.7+0.5°
Internal color L* 82. 1x1.1 ° 81.9+0.7° 81.1+0.6°

a* 1.2+0.2 ° 1.1£0.1 ° 1.1+x0.2°

b* 12.1+0.7° 12.2+0.6 ° 12.1+0.8°
Rupture stress(x 10’N/m?) 1. 28+0. 30° 1. 40+0. 60" 1.88+0.74°
Deformation (%) 50.2+6.4° 55.0+11.1° 68. 7+11.1°

Y Time means the intemal temperature of the meat reached to 75°C.

2 Size after heating(cm?) / before heatinglcm?) X 100
*b2 Different letters in the same row indicate significant difference by Tukey's HSD test ( p < 0.01).



Table 7 Protein contents in dripe for each chicken breast meat at three temperature of water bath

n=

Retention(mg/ml drip)®

Retention (mg/ whole drip)”

Added water Added ethanol Added water Added ethanol
suspention " Supemnatant fluid 2|  Precipitation | Supernatant fluid 2|  Precipitation suspention Supematant fluid 2 Precipitation Supematant fluid ? Precipitation
75°C water bath 0.39£0.02 0.34:£0.02 0.020.00 007001 0.32£0.03 265.1549.13 258.84::2.79 1477151 1271843084 | 138.86+14.77
85°Cwater bath 0.37+0.04 0.3940.01 0.02:+0.00 0.08+0.01 0.32+0.03 222.80+10.76 213.88+13.55 12.90+1.54 117.1247.89 105.25+9.60
95°Cwater bath 0.37£0.05 0.38:£0.02 0.020.01 0.08:£0.01 0.28:£0.02 2477842222 | 236312334 14.00:£2.61 138163035 | 108.8215.38

' 1g cooked meat (raw meat) /10ml distilled water
2 Skimed top after centrifugation
3 Meat juice from cooked meat per package.



Table 8 Protein contents in chicken breast meat at three temperature of water bath

n=3
Retention (mg/g) v
Added water Added ethanol
Raw meat 80.07+3.80 11.53+0.62
75°C water bath 23.211+0.46 9.27%+0.97
85°Cwater bath 23.321+0.35 9.12+0.85
95°Cwater bath 23.64+0.73 9.19+0.72

" Gontents in cooked meat corresponding to 100g of raw meat.



Table 9 Protein contents in chicken breast meat at three temperature of water bath

n=3
Retention (mg/g) "
Added water Added ethanol
Inside Outside Inside Outside
75°C water bath 27.08+0.21 26.68+0.48 13.86+0.63 13.65£0.49
85°Cwater bath 27.69%0.60 27.66+0.43 14.17%+0.19 13.97+0.26
95°Cwater bath 29.54+0.89 25.93+0.53 15.85+0.79 13.53+0.48

" Gontents in cooked meat corresponding to 100g of raw meat.



Table 10 Effect of warmed—over flavor on sensory score of chicken breast meat by vacuum cooking

n=5 panelists
o 75°C 85°C 95°C
_messwoment Without noseclip With noseclip Without noseclip With noseclip Without noseclip With noseclip
Color 4.2+1.1 4.0%0.5 4. 1£1. 1 4.0+0.5 4.7%0.9 4. 3+0. 5™
Tenderness/ Toughness 5.1%0. 9 5.0+0. 8 4.4%1. 2 4.8%0.5 3.8%1.0 4.8+1.3
Texture preference 4.4+1.1 4.5+1.0 3.8%+1.0 4.5+1. 0™ 2.9%+1.0 3.5+1.0
Juiciness 4.0+1.0 4.5+1. 0% 3.0+1. 4 5.0+0.0"" 3.4%+1. 2 3.5+1.0
Intensity of umami taste 4.0%0. 71 3.8+0.5 3.9+0.9 4.0%0.0 3.6%1.0 4.8+0.5™
Taste preference 3.7+1.0 4.3+0.5** 3.5+0.9 4.3+0.5™ 3.2+0.9 4.3+1.0
QOverall preference 3.7%x1.1 4.3+1.3% 3.9%+0.7 4.8+0.5™ 2.9+0.7 3.3+£0.5

Scales used in the sensory evaluation; 1=red, 7=brown in color; 1=weak ,7=strong in intensity of umami taste;
1=not prefer, 7= prefer in texture preference,taste preference and overall preference;
1=tough, 7=tender in tenderness/toughness; 1=dry, T=juicy in juiciness

** Different letters in the same row (VS.without nose clip) indicate significant difference by Kruskal-Wallis test ( p < 0.01).



Table 11 Effect of pepper flavor on sensory score of chicken breast meat by vacuum cooking

n=5 panelists
Rosting soparee 75°C 85°C 95°C

easurement Without pepper With pepper Without nosecrip With nosecrip Without nosecrip With nosecrip
Color 4. 2+1.1 4.0+0.8 4.1%1.1 4.0+0.8 4.7+0.9 4.3+0.5
Flavor 3.9+1.0 3.8%+0.5 3.7+0.9 3.8+0.5 3.8%1.0 3.8+0.5
Flavor preference 3.7+0.9 4. 8x1. 5% 3.6+0.7 4. 5+0. 6™ 3.2+0. 8 4.0+0. 8
Tendemess/ Toughness 5.1+0. 9 4.8+1.0 4.4%1. 2 5. 0+0. 8 3.3+1. 4 3.8%1.0
Texturs preference 4.4%1.1 4.8%1.5 3.8%1.0 4.8%0.8" 2.9%1.0 3.8+1.0"
Juiciness 4.0%1.0 3.8+1.0 3.9+1. 4 5. 3x1. g™ 3. 4%1.2 4.0%1.2
Intensity of umami taste 4.0+0.7 4.5+1.3 3.9+0. 9 4.8+1.0" 3.6+1.0 3.8+1.0
Taste preference 3.7+1.0 4.3%1.5 3.5+0.9 4.5%1.0" 3.2+0.9 3.3+0. 5
Overall preference 3 7+1. 1 4. 8+1. O** 3.9+0.7 5. 0+O0. 8** 2.9+0.7 3.5+0.6

Scales used in the sensory evaluation; 1= red, 7=brown in color; 1=weak 7=strong in flavor and intensity of umami taste;
1=not prefer, 7= prefer in flavor preference , texture preference,taste preference and overall preference;

1=tough, 7=tender in tenderness/toughness; 1=dry, 7=juicy in juiciness

** Different letters in the same row indicate significant difference by Kruskal-Wallis test ( p < 0.01 ).



Table 12 Effect of portion size and water bath temperature on the heating time and physical properties of chicken breast meat

n=15
portion size 75°C water bath 85°C water bath
o measurement 10g 20g 50g 150g 10g 20g 50g 150g
Time required to reach 75°C(rnin)1) 10. 6+0. 4 ° 13.8+0.7° 24, 5+0.7° 42.0+0.7 ¢ 3.6+0.3 ° 6.7+0. 3° 17.0%0. 4°¢ 22.4+0.3"
Heating time (min) 11.6+0. 4° 14.8+0.7° 25. 5+0. 8° 43.2+0.8 ¢ 4.6+0.4 ° 7.7+0. 38f 18. 0+0. 4°¢ 23.4+0.4 "
Cooking time (min/°C/100g) 0.11+0.01° 0. 156+0. 018° 0. 26+0. 01° 0. 45+0. 08 ° 0. 04+0. 00° 0.07+0. 00" 0.18+0.01° 0.24+0.01"
Yield (%) 82.0+2. 3% 81.7+1.5° 82.4+2. 6% 84.5+1.2 * 83.0+3.0° 82.9+1.7%® 82.9+1. 1% 84.1+1.8°
Juiciness (36) 31.6%1.6 ° 33.9+1.2° 33.6+3.1° 35.1£1.6 ° 38.3+2. 1° 38.6x1.7 ¢ 37.6+2. 4° 37.4x2.7°
Intemnal color L* 83.2+1.0 ° 84.3+1.1 ° 82. 1+1.1 ° 81.1+0.6 ° 83.4+1.3° 83.3%1.6° 83.8+1.1 a 82.9%+1.1 a
A a* 1.2+0.2 ° 1.1+0.2 ° 1.1+0.3° 1.2+0.2 ° 1.1+0.2° 0.9+0.1° 1.0+0.2 a 1.0+0.1 a
b* 11.7+0.3 * 11.8+1.0 ° 11.2+0.8 ° 12.1+0.6 * 12.6+0.7° 12.6+0.9° 12.0%+1.0 a 12.5%0.8 a
Rupture stress(x 10'N/m") 1. 40+0. 65 ° 1.72+0.87 ° 1.66+0.55 ° 1.483%0.45° 1.27+0.36 ° 1. 43+0. 47°
Deformation (96) 61.1+14.3 ° 61.9+13.3 ° 62 3+11.2 ° 58. 0+11.0° 51. 8+9.6 ° 55. 3+9. 4°

U Time means the internal temperature of the meat reached to 75°C.

abedefeh iferent letters in the same row indicate significant difference by Tukey's HSD test ( p < 0.01).



Table 13 Effect of thickness and water bath temperature on the heating time and physical properties of chicken breast meat

n=15
thickness 75°C water bath 85°C water bath
measurement 10mm 20mm 10mm 20mm

Time required to reach 75°C (min) K 17.3x0.7° 42. 0+0.6° 8.8+0. 4 22. 0+0. 4"
Heating time (min) 18.3+0.7° 43.0%0.6° 9.8+0. 3¢ 23.0+0.4°"
Cooking time (min/°C/100g) 0. 18+0.01° 0. 44+0.02° 0. 09+0. 00 ¢ 0.23%0.01°
Yield (%) 83.5+3.7 * 82.4+1.9 ° 83.9+1.9% 84.8+1.9 °
Juiciness (%) 35.656+1.9 ° 35.7+1.9° 35.7+0.5°" 37.3+0.5 °
Internal color’ Lk 84.3+1. 6 83. 0+1. 1 83.0+1. 4 82. 9+0. 8

a¥ 1.1%0. 2 1.2+0. 2 1.0%0. 2 1.1%0. 2

b 11.9%1.1 11.5+0. 8 11.9+0. 6 12. 0%0. 6
Rupture stress( X 10'N/m?) 1.34+0.44" 1.37+0. 42 ° 1.13+0.48° 1. 25+0. 33"
Deformation (%) 66. 9+10.6° 66. 0+6.0 ° 54. 8+10. 2" 50. 7+8.4 °

Y Time means the internal temperature of the meat reached to 75°C.
2 Internal color (L,a,b value) were not significant difference
ebed pifferent letters in the same row indicate significant difference by Tukey’s HSD test ( p < 0.01 ).



Table 14 Effect of internal temperature of starting point and water bath temperature on the heating time and physical

properties of chicken breast meat nets
vater t::,:'e,mm 75°C water bath 85°C water bath
measurement —45°C 5°C 15°C —45°C 5°C 15°C

Time required to reach 75°C (min) v 50.2+0.8° 43.4+1.3 ° 42.0+0.5 ° 27.7+0. 31 23.5+0.3° 22.4+0. 4"
Heating time (min) 51.2+1.8° 44.4%1.3 ° 43.0+0.5 °© 28. 7+0. 3¢° 24.5+0.3° 23.4x0.4
Cooking time (min/°C/100g) 0.50+0.03° 0.46+0.03 ° 0.43+0.02° 0.28+0. 01 0.24+0.0 ° 0.24x0.01 '
Yield (%) 83.9+0.8" 83.7x2.0° 84, 3%x2.0° 83.2+2.6° 84.9+2 2 °* 84.6+3.7 °
Juiciness (%) 34.2%+1.5* 34.6x1.9%® 35.2+1.1" 33.6+2.2° 35.1+1.4" 38.3%1.0°
Internal color® L 82.0x1.1 81.2+0.5 81.4%0.9 83.5x0.9 83.5%0. 7 82.3+0.8

a* 1.1+0.3 1.0+0.2 1.0%0.2 1.240.3 1.1%0.2 1.0£0. 2

b* 11.1%0.9 10.9%0. 5 11.0%0.5 12.1%0.8 11.5%0. 4 11.6+0.5
Rupture stress( x 10'N/m’) 1.41+0.73" 1.39+0. 49" 1.68+0.73° 2.00£0.53 " 1.96%0.69°" 1.86+0.63 °
Deformation (96) 56. 7+12.2°* 55.3+9.4 * 58.9+12. 2° 64.0%+6.7 ° 62.5+9. 2" 60.0+10.7 °

U Time means the internal temperature of the meat reached to 75°C.
2 Internal color (L,a,b value) were not significant difference

abedef pitferent letters in the same row indicate significant difference by Tukey's HSD test ( p < 0.01 ).



Table 15 Effect of poultry fat addition and water bath temperature on the heating time and physical properties of chicken breast meat n=15
fat addition(%) 75°C water bath 85°C water bath
measursment. 0% 10% 20% 30% 0% 10% 20% 30%
Time required ta reach 75°C (min)" 16.0+0,2 ° 17.9+0.5°" 18.9+0.3° 22.4+0.3 ¢ 6.0+0.2 ° 7.8x0.2° 8.9+0. 2° 12. 2:+0. 2"
Heating time (min) 16. 0+0. 2° 18. 9+0. §° 19.9+0.3° 23.4+0.3 ¢ 7.0x0. 8 8.8+0.2° 9.9+0.2° 18.2+0.2"
Cooking time (min/°C/100g) 0. 24+0. 01° 0.29+0. 02" 0.31%0.03° 0. 360, 05 ¢ 0. 09+0. 00° 0.13%0.00° 0. 20+0.00°* 0. 20+0. 00"
Yield (%) 84.7+1.3° 82.6+1.9° 78.1+3. 3 70.2+4.4 ° 91.5+1.8° 87.6+1. 26 82.4+1.1° 73.7+4.1°

¥ Time means the internal temperature of the meat reached to 75°C.

abedefh pifferent lotters in the same row indicate significant difference by Tukey's HSD test ( p < 0.01 ).



Table 16 Effect of seasoning and water bath temperature on the heating time and physical properties of chicken breast meat

n=15

sample treatment 75°C water bath 85°C water bath
measurement Non-seasoning 1% salt 1% salt and 3% suger Non-seasoning _ 1% salt 1% salt and 3% suger

Time required to reach 75°C (min) " 42.0%0.5° 38.5+0.5° 47.9+0.5 © 22.3+0.4° 20.2+0.3° 22.2+0.3°
Heating time (min) 43.0%0.5* 39.5+0.5° 48.9+0.5 ° 23.3+0.4° 21.2+0.3° 23.2+0.3°
Cooking time (min/°C/100g) 0.43%0.02° 0.39+0.01° 0.49%0.02° 0.23+0.00° 0.21+0.01° 0.22+0.01°
Yield (%) 85.3+1.5" 90.4%2 0" 89.7+1.0° 86.3+0.8° 90.1£1.3° 90.4%x1, 4"
Juiciness (%) 34,.3+0.7° 37.2%+1.2° 37.5+1.4° 37.0+0.4° 37.7+0.8° 38.2:+1.4°
Internal color.  Lx 83. 1x1. 1 83.9%1.2 83.7+0.8 82.9+0. 8 83.1+1.4 83.7+0.8

ax 1.1+0.2 1.1+0.2 1.1£0.2 1.1%0.2 1.1%0.2 1.1+0. 2

b 11.3%0. 4 11.1%0. 5 11.1%0.3 12.0%0.6 11.0%0. 4 11.1%0. 3
Rupture stress(x 10’N/m?) 1.53+0. 53" 1.04%0.37° 1.01+0.25° 1.56+0.33"° 1.10£0.30° 1.05+0.57°"
Deformation (%) 58 7+9.2" 45.8+8.8° 46.5+8.0° 62.8+5.0° 50. 4+9. 3 * 48.1+9.4°

" Time means the internal temperature of the meat reached to 75°C.

2 Internal color (L,a,b value) were not significant difference

abed Different letters in the same row indicate significant difference by Tukey's HSD test ( p < 0.01).



Table 17 Effect of skin and water bath temperature on the heating time and

physical properties of chicken breast meat n=15
sample treatment 75°C water bath 85°C water bath
measurement Without skin With skin Without skin With skin

Time required to reach 75°C (min)‘) 42. 0+0.3° 46. 7+0. 4° 22.6x0.5° 24. 0+0. 4°
Heating time (min) 43.0%0.3° 47.7+0.4° 23.6+0.6° 25. 0+0. 4°¢
Cooking time (min/°C/100g) 0. 43+0.01° 0.47%0.01° 0. 24%0.00° 0. 25+0. 01 ¢
Yield (%) 84.1+x1.6% 83.4+2. 6% 85.5+0.9° 83. 0+0.6°"
Juiciness (%) 36.7+1.8° 34.6+3. 1% 37.2+0.3° 32.5+2.1°
Internal colorZ)L* 83. 1x1. 1 83.6x1.5 82. 9+0.9 82.5+1. 4

a¥ 1.1%0. 2 1.0%0. 2 1.0+0. 2 1.0+0. 2

b 11.9%0. 8 12. 8+0. 6 12.0+0. 4 12.3+0. 7
Rupture stress(x 10'N/m?) 1. 34%0. 22° 1.51+0.35° 1.25+0.33° 2.68+1.38"°
Deformation (96) 52.1+5.6° 61. 5+5. 5° 50. 7+8. 4° 67.1+11.8°

¥ Time means the internal temperature of the meat reached to 75°C.
2 Internal color (L,a,b value) were not significant difference
abed Different letters in the same row indicate significant difference by Tukey's HSD test ( p < 0.01).



Table 18 Effect of grilled surface and water bath temperature on the heating time and physical properties of chicken breast meat

n=15
sample treatment 75°C water bath 85°C water bath
measurement Normal(non—ratment) Grilled surface Normal(non—ratment) Grilled surface
Time required to reach 75°C (min)" 43.5+0.1° 49. 5+0. 3" 21.6%+1.5° 24. 6+0. 7
Heating time (min) 44.5+0.1° 50. 5+0. 3° 22.6+1.5° 25.6+0. 7 ¢
Cooking time (min/°C/100g) 0. 43%0. 01 ° 0.49+0.01° 0.23+0.00° 0. 25+0. 02 ¢
Yield(%) 84.1+0.6% 82.9+0.5° 85.0+1.0° 86.4%1.1°
Juiciness (%) 35.5+0.5% 34.2%1.4% 37.4+0.9° 33.1%+2.1°
Internal color” L 83. 1%1. 1 83. 2+1. 2 82. 7+0. 7 83. 0£0. 7
a¥ 1.1+0. 2 1.1%0. 2 1.0+0. 2 1.0%0. 2
b 11.3+0. 4 13. 0%0. 6 12.1+0. 4 12.4+0. 3
Rupture stress(x 10’N/m?) 1. 55+0. 38 ° 2. 06+0. 75° 1.41%0. 33° 2.21%1.16°
Deformation (%) 60. 0%5. 7 ° 63. 5+10.5°" 56. 5+5. 1 ° 66. 8+10. 6 °

Y Time means the internal temperature of the meat reached to 75°C.
2 Internal color (L,a,b value) were not significant difference
abed Different letters in the same row indicate significant difference by Tukey's HSD test ( p < 0.01).



Table 19 f Quantitative effect to put into the water bath at a time of heating on the heating time and physical properties of chicken breast meat

n=15

sample treatment

measurement

75°C water bath

2. 3%(5 bags)” 5. 2% (10 bags) ?

12. 0% (20 bags)®

85°C water bath

2. 3% (5 bags)” 5. 2% (10 bags) ?

12. 0% (20 bags)”

Time required to reach 75°C (min) 42.0+0.5" 52.4+0.9 ° 79.8+1.5 ° 22.1+0.3° 24 3+0.8° 25.4+0.3"°
Heating time (min) 43.0+0.5" 53.4+0.9 ° 80.8+1.5 ° 23.1+0.3° 25.3+0.8° 26. 4+0. 3¢
Cooking time (min/°C/100g) 0. 44%0.02° 0.57+0.03° 0. 85+0. 04 ° 0.23+0.01° 0. 26+0. 02 ¢ 0. 26+0. 02 ¢
Yield (%) 82.2+1.4 ° 81.3%x1.6 ° 78.7£2.0 ® 84.2+1.3 ° 83.3+3.7° 82.7+2.1°
Juiciness (%) 35.2+1.3" 33.5+2.6° 31.1%+1.8 ° 37.0+0.5 ° 32.8+2.8" 32.4%+1.7 °
Internal color Lk 83. 1+1. 1 83.1£1. 5 84.2+0.9 83.0+0. 5 83.3%+1.5 84.2+1.0

a* 1.1%0. 1 1.1+0.2 1.0%+0. 2 1.1%0.2 1.0+0. 3 1.0%0. 2

b* 11.6x0. 7 11.8£0. 9 11.4+0. 9 11.9+0. 6 12.1£0. 9 11.9+0. 7
Rupture stress (x 10'N/m?) 1.41+0.39 ° 1.55+0. 38" 2. 06+0.75° 1.25+0. 33 ° 1.61£0.47 ° 2.21+0.56°
Deformation (%) 65. 2+5. 2 ° 60. 0+5.7 * 63.5+10.5 * 56. 7+8.4° 56.5+5.1° 66.8+10.6°

" Time means the internal temperature of the meat reached to 75°C.
? Total sample weight(g)/water weight in water bath X 100
% Internal color (L.ab value) were not significant difference
=bed Different letters in the same row indicate significant difference by Tukey's HSD test ( p < 0.01).



Table 20 Effect of the number of sample in the bag and water bath temperature on the heating time and physical properties of chicken breast meat

n=15
samplo treatment 75°C water bath 85°C water bath
measurement lpiece/bag 2pieces/t@§ 3pieces/bag lpiece/bag 2pieces/bag 3pieces/bag
Time required to reach 75°C (i)' | 41. 7+0.9 * 44.1+0.8° 48.4+0.9° 22.0+0. 6° 22.740.5°¢ 23. 6+0. 6 °
Heating time (min) 42.7+0.9 * 45.1+0.8"* 49.4+0.9° 23.0+£0.5° 23.7+0.5° 24.6+0.6 °
Cooking time (min/°C/100g) 0. 43%0.03 * 0. 45+0. 01 °* 0.51+0.02°" 0.22+0.01° 0.22+0.01° 0. 24+0. 01 ¢
Yield(%) 83. 7+1.6 ° 83.5+1.4° 82.6+1.2° 82. 1+3.0°" 84.7+1.5 * 83.9+3.7 *
Juiciness (%) 35.9+1.6" 34. 7+2. 6" 33.3+0.9° 36.9+0.5 ° 37.4+0.2° 34.2+3.7 *
Internal color > L 83. 0x1. 1 82 8+1.8 82. 7+1.9 82.1+0. 8 83. 0+0. 7 82. 6+1. 4
ax 1.2+0. 2 1.0+0. 2 1.0+0. 1 1.0%0. 2 1.0+0. 2 1.1%£0.3
b* 10.8+0. 8 11.3%£0.6 11.8%0.5 12. 0£0. 7 12. 6+0. 3 12. 4+0.5
Rupture stress(x 10'N/m?) 1.41+0.73 * 1. 50+0. 50 ° 1.51+0.35° 1.53+0.41° 1.57%0. 40" 1.69+0. 46 °
Deformation (96) 53.8+6.5 ° 54. 3+7.9 ° 55. 3+6.0°" 56.2+5. 7" 58. 3+8.2 ° 61.4+8.4°

Y Time means the internal temperature of the meat reached to 75°C.
2 Internal color (L,a,b value) were not significant difference
sbed yifferent letters in the same row indicate significant difference by Tukey's HSD tsst ( p < 0.01 ).



Table 21 Correlation of some preparation factors on the heating ,cooling or rerheating time of vacuum cooking by the multiple analysis

X X2 X Xq X5 Xs X7 Xe *s lni’; ol ,":(;,;,, o coefficient of
Porion s @ | Tockoss ) | SO | Pty | Poores ok || Suksn | ekt 4 [CTU it | S/ o) | g omberee | tomermre | g™ | oo
eating (°C) cooling (°C) reheating (°C)
Heating time(75°C) 0.0758 0.9577 3.6305 -0.1048 5.8087 -2.8757 9.3847 -0.1722 -13.3897 8.3266 0.9433
Heating time(856°C) 0.0470 0.7084 0.4180 0.0597 1.8346 ~-1.0349 0.1539 -0.0570 -4.8457 ——— - -0.6830 0.9595
Cooling time 0.0724 0.8752 0.5789 13.4980 0.2104 2.7138 11.0881 - ~836.2979 0.9725
Reheating time 0.0751 0.7186 ——— 0.1951 22710 -1.2228 —0.1982 —.—— — —0.0161 ~6.6125 0.9734




Table 22 Comparison of calculated and observed heating time on each treatment factor

n=15
water bath temperature 75°C 85°C
Measurement Estimateed1) 3 3 Measurement Estimateed 1) 2 »
treatment facts heating time heating time Error Absolute value heating time heating time Error Absolute value
"9 on! ctor H H H H
{min) {min) (%) (%) {min) (min) (%) (%)
10g 11. 6+0. 4 11. 6+0. 2 0.03%2. 4 1.8+1. 3 4. 6+0. 4 4.6%0.5 —1.1+8. 9 2.6+3. 1
Portion size 20g 14. 8+0. 7 14.8+0. 7 —0.5%0.8 0.8%0. 4 7.7%+0. 3 7.7+0. 4 0.3*+1.6 1.0%1. 1
50g 25. 6+0.8 25. 3+0. 6 —0.8+0.8 0.8%0.7 18. 0x0. 4 17.8+0. 5 —0.7x0. 1 0.8+0.8
150g 43.2+0.8 43. 01+0. 2 —0.5%+1. 0 0.93+0. 6 23.4%0. 4 23. 1+0. 4 —1.2+1. 8 1.8+1. 1
Thickness 10mm 18. 3+0. 7 18. 7+0. 7 2.2+1.2 2.2+1. 2 9.9+0. 3 10. 0+0. 3 0.6+0.9 0.9+0.7
200m 43. 0x+0. 6 42.8+0. 6 —0. 5+0. 8 0.6+0.7 23.0+0. 4 23. 1+0. 6 0.3%+1. ¢ 1.6+0. 9
—45°C 61.2+1.8 50. 5+2. 0 —1.2+2.3 1.7%1. 9 28.7+0. 3 28.2+0.5 —1.7+1. 3 1.81%+1.1
Internal temperature of
starting point 5°C 44.4%0.9 44.0+1. 3 —0.9+2. 2 1.6+1.7 24.5+0. 3 24. 4+0. 2 ~0.4%1. 4 1.1+0. 8
15°C 43. 0x0. 5 42. 71+0. 7 —~0.7%+1. 9 1.3%+1. 6 23.4+0. 4 23.3+0.3 —0.8+2. 1 1.9+1. 0
1piece/bag 42, 7+0. 9 42.6+0. 7 —0.3+0.9 0.8+0.5 23.0+0. 5 23.1+0. 4 0.9+1.2 1.0+1.0
Number of sample
in the bag 2piece/bag 45 1+0. 8 47.240. 9 —0.4%5. 2 4.6+2. 5 23.7+0.5 23.9+0. 8 1.4%1.5 1.9+0. 8
3piece/bag 49.4+0.9 52. 3+1. 4 5.9+2 8 5 .91+2. 8 24. 6+0. 6 24. 8+0. 5 1.0+1. 65 1. 6+0. 8
2.6%(5bags) 43. 0+0. 5 42 9+0. 2 —0.4x1.0 0.8+0.5 23.1x0. 3 23.1x0. 6 0.4%+1.2 1.2+0. 5
Percetage of sample
weight of the water bath 5.2%(10 bags) 53.4+0. 9 53.1%£1. 2 —0.5+1. 6 1.4+0.8 25. 3+0. 8 24, 7+0. 6 —2.713. 9 3.8%+2. 9
12.0% (20 bags) 80.8+1. 5 77.9+1. 9 —3.5+2. 9 3.9+2 3 26.4+0. 3 26. 3+0. 3 —0.3+0. 5 0.4+0. 4
Presence of skin without skin 43. 0+0. 3 43.0+0. 5 —0.1x0. 6 0. 3+0. 3 23.6x0. 4 23. 3+0. 4 —1.38%x0.7 1.3x0.7
with skin 47.7+0. 4 47. 9%+0. 6 0.6+0.7 0.740. 7 25. 0+0. 4 25. 1+£0. 4 0. 3+0. 7 0. 6+0. 6
Non seasoning 43.0+0. 5 42.8+0. 4 —0. 6+0. 4 0.6+0. 4 23. 3+0. 4 23.1+0.5 —1.2%1.9 1.4+1.7
Seasoning 1% salt 39.5+0.5 39.4%0. 6 —0.3%1.0 0.9+0.5 21.2+40. 3 21.3%0.6 0.3%2.3 1.8%1. 4
1% salt and 3% suger 48. 91+0. & 48. 8+0. 8 —0. 3%0. 8 0.74+0. 5 23.2+0.3 23. 0+0. 3 —0.7+0. 6 0.7+0. 5
% 16. 0x0. 2 17.9+0. 3 9.5+2.8 9.6%+2. 8 0+0. 3 7.6%x0. 1 8. 7%£5.7 8.7+5.7
Poultry fat addition 10% 18.9+0. 5 19. 3+0. 7 2.6*x2 4 2.8%+2. 1 8. 8+0. 2 9. 0+0. 2 3.2x2. 1 3.3%1.9
20% 19. 9+0. 3 20. 5+0. 3 2.8+1.1 2.8%1. 1 9+0. 2 10. 1+0. 3 1.9+1. 4 1.9+1. 2
30% 23. 4+0. 3 22.7+0.3 2.9+1. 2 2.9%+1. 2 13. 240. 2 13. 2+0. 3 0.0x1. 7 1.4+0. 9
I N R N —— — R _ — — —

Y Estimated from multiple expression shown Table21

2 (calculation time-measurement time)/measurement time X 100

8 |(calculation time-measurement time)l/measurement time X 100



Table 23 Comparison of calculated and observed cooling time on each treatment factor

n=15
Water bath temperature 75°C 85°C
i D 2) ; 1 2)
Mea.s'u ren:nent Es.tl.ma teed Error Absolute values) Mea\_sy ren?ent Es‘t:.mat?ed Ermor Absolute value:”
treatment factor chilling time chilling time %) ® chilling time chilling time *% %)
{min) (min) (min) (min)
10g 5.8+0. 3 5. 8+0. 4 0.7+6. 6 5.0t4.1 16. 5+0. 2 17.3%0. 2 5.0+1. 56 5.0+1.5
Portion size 20g 16. 9+0. 4 15.3+0.6 —3.6%+4.6 4,9+2 9 25.6+0. 8 25.1+0.7 —1.8+2.3 2.3%+1.7
50g 24, 1+0. 6 24.6+0.9 2.0%+2.1 2.5%+1.5 38. 6+0. 4 36.6+0. 9 —5.0x+2. 4 5.0+2. 4
150g 32.3+0. 5 31.5+0.8 —2.65+2 1 2.8+1. 7 42.8+0. 4 42. 1+0. 7 —1.5+2. 1 2.0+1. 6
Thickness 10nm 18. 6+0. 2 18.0+0. 5 —3.5+2.8 4.0x2.0 27.6%0. 2 29.1+0. 5 5.4+1. 9 5.4%+1.8
20mm 32. 61+0. 3 30.810. 4 —5.4%+1.3 5.4+1.3 42.61+0. 3 41. 6+0. 4 —2.2+1. 1 2. 2+1.1
—40°C 82.7+0. 3 32.4%0. 3 —0.8%1. 4 1.3+0.8 42.7+0.3 42. 6+0. 4 —0.1%+0.7 0. 6+0. 4
Internal temperature of
starting point 5°C 32.9+0. 3 32. 3+0. 3 —1.8%0. 9 1.8+0. 9 42.7+0.3 42. 710. 4 0.0x1.1 0.8+0. 6
15°C 32.7+0. 4 32. 5+0. 4 —~0.7+1. 5 1.5+0. 5 42. 71+0. 4 42. 7+0. 3 0. 0+0.9 0.7+0. 4
1piece/bag 32, 3%+0. 2 31.4+0. 3 —3.240. 3 2.0+0. 3 42.3+0. 2 41.3%0.3 —1.5+0. 3 1.8+0. 3
Number of sample
in the bag 2piece/bag 33.7%0. 4 33.1+0.5 —1.6%1.7 1.7+1.6 42.810. 3 42.9%0. 4 0.3%1.2 0.9+0.7
3piece/bag 34.71+0.4 33.9+0.4 —2.3+0.6 2.31+0. 6 43.210. 4 42.8+0. 3 ~0.9+0. 7 1.0+0. 6
Percetage of sample 2.6%(5bags) 32.3+0. 2 31.0+0. 4 —3.4x0.8 2.4+0.3 42.2+0. 3 41.4+0. 3 —1.4%0. 4 1.8%0.2
weight 5.2%(10 bags) 32. 7+0. 5 31.4%1.1 —4.0%2. 9 4.1%2. 7 42. 6+0. 6 43, 0+0. 6 0.9%2. 2 1.8+1.5
of the water bath
12.0% (20 bags) 33.1+1. 1 30.2+1.0 —8.7+3. 6 8.7+3. 6 42.9+0.3 42. 01+0. 7 —2.2+1. 5 2.3+1.3
Presence of skin without skin 33. 2+0. 1 32.2+0.8 —2.9+2. 5 2.9+2. 5 43.2+0. 1 43.2+1.1 0.1+£2. 7 2, 3+0. 1
with skin 47.9+1. 3 46.011. 0 —~3.9+2.3 4.1+1. 9 57.9+1. 3 56.91+1. 3 —1.7+3. 6 3.3+2. 1
Non seasoning 32.4+0. 2 31. 3+0. 4 —3.7+0.6 2.1+0. 4 42.1%0. 3 41, 2+0. 3 —1.2+0. 3 1.6x0. 2
Seasoning 1% salt 33.2+0. 6 30. 4+0. 8 —8.5+3.0 8.5%3.0 43.2+0. 6 42.240. 8 ~2.3%1.8 2.3%1.8
1% salt and 3% suger 36.7+1. 2 33.6+1.0 —8. 3+3. 2 8.3+3. 2 46. 7+1. 2 45.6+0. 9 —2.1%2. 7 2.9+1.7
o 18. 1£0. 4 16. 3+0. 2 —9.0%2. 6 9.0+2. 6 31.8+0.5 28. 7+0. 9 —9.6x3. 4 9. 6+3. 4
Poultry fat addition 10% 23.3+0. 8 20. 9+0. 4 —9.1%3. 1 9. 1+3.1 35.3+0. 5 33.9+0. 9 —3.9+3. 4 4.2+3.0
20% 28.7+0. 3 27.010. 4 -5, 8+1. 1 5.8+1. 1 37.7+0.3 38.410. 4 2.0+1.5 2.2+1. 3
30% 32. 5+0. 5 32.1+0.2 —1.1+1.1 1.24+1.0 42 41+0.6 42 4101 0.0+1.2 0.9+0.8
e — PR — — J— —————— S

Y (calculation time—-measurement time)/measurement time X 100

2 (calculation time-measurement time)/measurement time X 100

9 |(calculation time-measurement time)l/measurement time X 100



Table 24 Comparison of calculated and observed reheating time before supplying the sample

n=15
Reheating time
Measurement Estimateed 1 2 3)
treatment factor reheating time reheating time E&z))r Absohg.s value
(min) {min)
— B
10g 4. 0+0. 3 3.2+0.5 —21.0x9.0 21.0+9.0
Portion size 20g 7.3+0.3 7.4%0. 4 1.2+1.8 1.440.7
50g 16. 8+0. 4 16.9+0. 5 0.8+0.3 1.4+0.5
150g 24.1+0. 8 24. 410. 7 1.3+0. 2 2 7x0.2
Thickness 10mm 12.4+0.3 13. 0+0. 27 4.6x1. 4 4.6+1. 4
20mm 24.210. 4 23. 8+0. 4 —1.8+1. 6 2.0+1. 2
-45°C 24.1+0.8 23.910. 4 —1.5+1.6 2.0x1.0
Internal temperature of
starting point 5°C 24.2+0.3 24.3+0.7 1.4%1. 2 1.7%1.1
15°C 24.1+0. 4 24.2+0. 7 1.0+0. 8 1.2+1.0
ipiece/bag 24.11+0.8 24. 0+0. 4 0.8%1. 1 1.5+0. 7
Number of sample
in the bag 2piece/bag 24.6+0.5 24.4%+0.7 —1.0%1.2 2.4%x1.1
3piece/bag 24.8+0. 7 25.13+1. 4 1.4+1.8 1.6+1.8
Percetage of sample 2.6%(5bags) 24.0+0.3 23.810. 4 1.1%1.5 1.0£1.2
weight 5.2%(10 bags) 24.0+0. 5 24.3+0. 5 1.3%1.5 1.6+1.2
of the water bath
12.0% (20 bggs) 26. 2+0. 7 24.7x0. 8 —5.71+3. 3 5 8+3. 2
Presence of skin without skin 24.1%0. 3 24.7+0.5 1.6+0. 6 1.7+0. 3
with skin 28. 2+1. 0 27.7%+0. 9 —1.6%+1. 6 1. 7%+1. 3
Non seasoning added 24. 1x0. 4 24.2+0.7 1.0+0. 4 1.1x1. 1
Seasoning 1% salt 23.140.5 23.140.5 —0.1£1. 4 1. 240. 6
1% salt and 3% suger 23.4+0.8 23. 3+0. 8 —0.1+1. 4 1.0+0. 9
0% 7.2+0. 4 8.6£0. 1 19.8+5. 6 19. 8+5. 6
Poultry fat addition 10% 12.2+0.3 11.6+0. 2 —5. 0+1. 64 5. 0%1.6
20% 13.4+0. 5 13. 3+0. 1 —0.8+2. 8 3.4+1.1
30% 14. 8;10. 5 15. 1+0. 1 2.3+3. 4 3. O:t:g. 6

)]
2)

8

Estimated from multiple expression shown Table21

(calculation time-measurement time)/measurement time X 100

|(calculation time-measurement time)|/measurement time X 100



Table 25 Cooking condition for sample preparation by vacuum cooking and boiling cooking of soybeans

. . added water . cooking time . . added water . cooking time
sample No. cooking methods soaking (%) seasoning (min) sample No. cooking methods soaking ( %L seasoning (min)
1 soaking 4002  not seasoning 60 23 soaking 400% seasoning® 120
2 120 24 180
3 180 25 240
4 240 26 300
5 70 3 not seasoning 60 27 70‘” seasonings) 120
6 120 28 180
7 180 29 240
8 Vacuum Cooking 240 30 300
9 not soaking 400 ¥  not seasoning 60 31 Vacuum Cooking not soaking 400" seasoning® 120
10 120 32 180
11 180 33 240
12 240 34 300
13 180%  not seasoning 60 35 1807 seasoning® 120
14 120 36 180
15 180 37 240
16 240 38 300
. ) -
17 soaking ” 4007  notseasoning 60 1) soaking with 400% distilled water of dry soybean for 15h
18 120 .
- . 2) whole soaking water
19 boiling cooking 180 ]
20 not soaking 4009  not seasoning 60 3) 70% soaking water of dry soybean
21 120 4) 400% distilled water of dry soybean
22 180 5) 180% distilled water of dry soybean

6) 1.5% salt of dry soybean,7.5% sugar of dry soybean,



Table 26 Changes of the weight variation and hardness in various cooked soybeags:‘s

added water cooking time Rupture stress

cooking methods  soaking (%) (min) Weight Variation (10°N/m?)
Vacuum Cooking soaking ” 400 2 60 240042 2510842
120 2.4+0032 1540.25b
180 2.4+0.042 1.0+0.25¢
240 24+001P 1.340.12°
70? 60 2.4+0032 3.7+0.42¢
120 2.4+0.032 20+051°
180 2540072 1.60.40°
240 2.440.062 1.540.35°
not soaking 400 " 60 2.3+0.03° 3.3+0.73¢
120 2.3+0.02° 2.3+0.38%
180 2.31+0.03° 2.1+0.482
240 2.340.02° 1.6:+0.43°
180 ¥ 60 2.2+0.014 33+0619
120 2.2+0.024d 25+0.60°
180 2240014 20+037°
240 2.3+0.034 1.9+0.66°
boiling cooking  soaking " 400 ? 60 2.3+0014 44+155f
120 2.3+0.01d 25+0.892
180 2.320.004 2.3+0.382
not soaking 400 " 60 2.34+0.03¢ 43+1.10f
120 2.3+0.014 26+0512
180 2.3+0019 2.340.352

1) 400% distilled water of dry soybean
2) whole soaking water
3) 70% soaking water of dry soybean

4) 180% distilled water of dry soybean

abedef pitferent letters in the same colum indicate significant difference by Tukey's HSD test ( p < 0.01 ).



Table 27 Total isoflavone content and retention ratios of isoflavone derivatives in various cooked soybean n=3

Composition ratios of Isoflavonederivatives(%) Composition ratios of lsoflavonederivatives(%)
oooking methods  soaking  20%C water m“('gn';'"‘e Total locflavone cOMNt gaidzein  giycitein genistein daidzin  ghvoitin gemisn  AD*  AGE  AGE*  MD* MGl Mo | agivoon glycoside acetyl-giycoside malonyl~glycosid
Vacuum Cooking soaking'’ 4007 60 254.94 22 0.1 0.3 213 18 21.9 1.6 21 14 14.1 0.0 20.6 2.6 51.5 5.2 347
120 229.96 26 0.1 04 35.8 22 329 20 13 1.9 7.9 0.6 12.3 a1 70.9 5.2 20.8
180 259.68 28 0.2 0.6 402 25 39.7 20 0.6 30 30 0.3 5.1 37 824 5.8 8.4
240 23208 28 0.2 0.6 426 28 4.7 20 03 29 1.8 0.1 25 38 87.1 5.2 4.2
70 60 279.10 1.8 0.1 0.3 235 20 224 1.1 28 1.0 20.4 0.7 244 20 479 4.7 465
120 286.62 23 0.1 0.3 355 27 3.5 20 14 15 5.5 05 12.7 2.7 73.7 49 18.7
180 31076 25 02 0.5 713 30 376 21 0.6 30 37 04 5.1 33 81.8 57 9.2
240 308.93 25 0.2 05 433 31 39.7 22 0.4 29 1.8 0.2 28 3.2 86.5 54 48
not soaking 400 " 60 244,63 1.3 0.1 0.3 26.2 1.8 253 29 1.8 3.1 16.2 0.7 20.7 1.8 533 75 378
120 223.03 1.7 02 0.3 354 22 357 33 0.8 37 6.0 0.2 10.7 22 73.3 1.7 18.9
180 252,69 2.1 02 04 404 25 3.3 29 08 37 29 0.3 48 27 822 7.2 7.9
240 244,81 1.8 0.2 04 42.4 27 417 27 0.2 4.1 1.2 0.2 24 25 86.8 10 38
180 ® 60 27225 13 0.1 0.2 285 22 262 29 1.5 26 19.4 10 211 1.8 54,9 7.1 385
120 274,00 13 0.2 0.2 8.3 28 365 33 08 37 47 0.8 10.7 1.7 74.6 7.9 15.9
180 308.20 1.9 0.2 0.3 420 3.0 37.8 30 0.6 35 29 0.3 48 24 827 71 78
240 316.22 1.5 0.2 03 436 31 389 28 04 40 1.9 0.3 30 2t 855 12 5.2
boiling cooking  soaking”’ 4002 60 289.92 22 0.0 1.4 28.8 1.7 308 1.8 28 1.1 12.7 08 18.8 37 1.3 28 321
120 274.80 21 0.1 14 36.1 24 384 23 1.6 1.5 82 05 0.0 35 76.8 38 15.7
180 266.05 1.9 0.1 1.3 403 27 422 24 0.9 1.4 30 0.5 44 3.2 85.2 38 7.8
not soaking 400 " 60 279.38 05 0.0 0.2 222 1.4 185 1.7 28 30 21 1.0 256 0.7 43.1 7.4 48.8
120 264.78 0.6 0.1 0.2 324 23 29.7 24 1.8 40 11.2 0.8 14.7 1.0 84.4 7.9 26.7
_ 180 241.42 07 0.1 03 318 26 31.0 25 0.9 45 5.3 00 8.4 1.1 77.2 79 13.8
Dry soybeans 355.01 1.05 0.01 084 1080 108 15.20 344 0.00 0.10 26.86 213 3850 1.91 27.06 3.54 67.49

1) 400% distilled water of dry soybean 2) whole soaking water 3) 70% soaking water of dry soybean 4) 180% distilled water of dry soybean
* AD. 8"~ 0 ~acetvidaidzin : AGL. 6"~ 0 —acetvigivcitin : AGE. 6”- 0 ~acetvigenistin : MD, 6"~ 0 -malonvidaidzin : MGL.8"~ 0 ~malonviglveitin :MGE.8"~ 0 —malonvigenistin; tr. trace.



Table 28 Changes of the hardness and retention of isoflavoe on
cooked and seasoned soybeans

- n=15

Cooking methods  Soaking Addcz,g/ﬁv;ater Coo‘?:'i ’)ume Weight Variation :;;fq"/‘:f)
Vacuum Cooking soaking 7 400 ? 120 2.4+0.04 ac 2.3+0.822
180 244001 ac 1.7+052b
240 244001 ac 1.4+0.30P
300 2.4+0.00 ac 1.340.36 ¢
70 Y 120 244003 ac 2440492
180 2.4+0.06 ac 1.94+0.484
240 2.4+0.022 1.4+0.39b
300 2.4+0.03ac 1.2+0.36 ¢
not soaking 400 " 120 2.3+0.03P 2540522
180 2.4+0.02°¢ 1.94+0.434
240 2.4+008° 1.5+042b
300 2.4+0.08°¢ 1.6+0.35b
180 ¥ 120 21+0019 3.0+0.74°
180 2.3+0.13¢ 2440572
240 2.3+0.11° 2140512
300 2.4+0.09° 1.9+0.56 9

1) 400% distilled water of dry soybean
2) whole soaking water
3) 70% soaking water of dry soybean

4) 180% distilled water of dry soybean

abod pyifferent letters in the same colum indicate significant difference by Tukey's HSD test ( p < 0.01 ).



Table 29 Total isoflavone content and retention ratios of isoflavone derivatives in various cooked and seasoned soybean s

Composition ratios of Isoflavonederivatives(X) Composition ratios of Isoflavonederivatives(X)
cooking methods  soaking 9497 Mater m?nm:n time Total isefvone contont gaidzein givoiteln genistein daidzin  ghoitin genistin  AD*  AG'  AGE*  MD* MG  MGE*| agyoon  B-giycoside acetyl-glycoside malonyl-glycoside
Vaouum Cooking soaking " 400 120 254.21 096 019 038 38634 240 3723 231 000 447 626 037 81l 151 75.97 6.78 15.74
180 241.39 187 025 071 3483 284 4740 203 000 452 146 008 401 2.83 85.07 6.54 555
240 236.89 165 025 073 3614 2981 4787 192 000 479 115 000 249 263 87.02 671 364
300 23327 172 017 075 3709 301 4927 171 000 465 031 000 132 | 265 89.37 6.3 1.3
700 120 282.08 100 017 034 3713 266 3463 237 000 410 740 082 9.9 1.51 74.41 .47 17.61
180 31223 140 024 061 3581 313 4450 228 000 478 236 040 450 2.26 83.44 7.04 726
240 324.70 152 017 058 3814 343 4620 214 000 457 054 027 241 228 87.78 6.72 322
300 31768 120 047 058 3880 327 4708 196 000 495 _ 056 000 142 1.95 89.15 8.91 1.98
not soaking 400 " 120 263.06 269 0.18 026 3570 221 3337 282 000 201 857 088 1138 | 313 71.28 493 20.66
180 245.76 304 022 085 3208 270 4777 218 085 361 181 012 528 381 82.55 6.33 7.21
240 24369 375 023 088 3371 280 5028 219 018 277 116 008 209 4,66 86.87 5.15 332
300 251.87 368 022 067 3471 306 5071 213 009 264 056 005 149 457 88.48 485 210
007 120 284.15 263 021 028 3736 268 3322 362 000 300 721 079  9.09 312 7317 5.62 17.10
180 308.12 231 024 057 3304 307 4508 247 064 419 266 036 538 an 81.19 7.30 8.40
240 31432 263 022 058 3436 319 4739 242 031 418 141 013 321 343 84,93 6.89 475
300 28553 273 020 061 3490 33 4923 231 027 407 _ 050 008 1.88 157 87.45 §.65 233
Dry soybeans 35501 105 001 084 1080 108 1520 _ a4d 000 _ 010 2686 213 3850 1.91 27,06 354 87.49

1) 400% distilied water of dry soybean2) whole soaking water 3) 70% soaking water of dry soybeard) 180% distilled water of dry soybean
* AD. 6"~ 0 ~acetvidaidzin : AGL. 6"~ 0 ~acetviglvcitin : AGE. 6"~ 0 —acetvigenistin : MD, 6"~ 0 ~malonvidaidzin : MGL.6"~ 0 -malonvigivcitin :MGE.6"- 0 ~malonvigenistin: tr. trace.



Table 30 Effect of concentration of syrup on free sugar content of compoted apple and syrup

n—

Concentrtion of 10% 20% 30% 40% 50%
_sugar in syrup Fresh
Sample Compoted Svru Compoted Svru Compoted S Compoted S Compoted s
p apple yrup apgle yrup apple yrup apple yrup apple yrup
chm?)e 60.77 58.31 217 59.27 2.23 58.06 2.13 571.77 1.26 58.75 1.08
(me/g) (57.4) (44.8) 3.2) (36.4) (2.0) (31.4) (1.0) (30.8) (0.4) (271.7) (0.3)
G'“°°"’:? 27.87 26.39 1.13 24.40 142 26.02 0.30 24.06 0.71 28.76 0.46
(mg/e) (26.3) (20.3) (1.7 (15.0) (1.3) (14.1) (0.1) (12.8) (0.2) (13.6) ©.1)
Saccharose 173 45.37 64.29 79.26 108.44 101.08 2075 105.67 307.88 124.60 367.30
(mg/g)" (16.3) (349) (95.1) (48.6) (96.7) (54.6) (98.8) (56.4) (99.4) (68.7) (99.6)
Total sugar
(meg/g)" 105.93 130.08 67.60 162.93 112.09 185.16 209.98 187.50 309.85 212.11 368.84

Y Contents in compote (syrup before cooking) correspond to 1g of apple.

2 Syrup weight 100%

9 YFructose(mg/g)or glucose,Saccharide)/total sugar X 100



Table 31 Effect of storage time on the sessory score of compoted apple

n=10 panelists

Storedtime 10% syrup 20% syrup 30% syrup 40% syrup 50%

0 Tweek 0 Tweek 0 1week 0 1week 0 Tweek
Tenderness/Toughness 3.7+13 40+1.1 36%+13 3415 44413 4607 46112 44+10 41112 4112
Texture preference 33£10 3211 3610 3412 3810 43+08™| 3409 3508 36038 3608
Soure 32+15 31+12 3613 30%15 32%1.1 30£1.1% 28+14 29+19 35+15 34+12
Sweety 23+12 2.3+09 3610 33+08 4611 5206 5.6+0.7 5608 47%10 54205
Sweety preference 27+10 2610 3810 38+13 3910 42406 3210 3412 37+09 3.6+08
Overall preference 26+1.1 2410 3509 33+12 37%12 40209 3210 3612 3.7+08 3507

Scales used in the sensory evaluation; 1=tough, 7=tender in tenderness/toughness; 1=weak 7=strong in sour and sweety;
1=not prefer, 7= prefer in texture preference , sweety preference and overall preference .

* Different letters in the same row indicate significant difference by Kruskal-Wallis test ( p < 0.01 ).



Table 32 Effect of syrup concentration of sugar in syrup
on physical properties of compoted apple(cooked 95°C.2.__15

Concentrati f . . - . Rup tr
:u;;n inasyor: po Syrup weight " Weight variation 2 Saccharinity pH 2‘ it?aes': /r::)s
t
°°:‘p‘,’ *d|  1054+06° 12.8+04 ° 39+01° 5.18+1.71°
ppie
25%
Syrup 748438 " 143+0.7" 38+0.1"
20% S -
omphtecl  os8x14°  156+04°  39+01°  497£163°
pple
50%
Syrup 87.24+20" 16.00.6 ¥ 38+0.1"
C°:‘°‘,’t°d 1035405 * 14802 ° 38+01° 4424107°
ppie
25%
Syrup 841429 " 17.8+05" 38+0.1"
0% Compoted
e | 103709 16.6+0.3 ¢ 39+01° 416+101°
pple
50%
Syrup 913+09¥  21.7+04" 38+01"
C°:‘°‘,’ted 101.7+09° 162402 ¢ 38+0.1° 504+143°
pple
25%
Syrup 91.7+19" 215411 38+01"
40% = y
ompote 1022407 ° 18403 ° 39+0.1° 441+141°
apple
50%
Syrup 950+13° 26.8206 " 38+0.1"

" Apple weight X 50 25)/100

2 Cooked weight / raw weight X 100

ab,c,d: According to the compoted apple, different letters in the same columh indicate significant difference by Tukey's HSD test ( p
v,w,x,y : According to the syrup, different letters in the same column indicaté significant difference by Tukey’'s HSD test (p < 0.01 ).



Table 33 Effect of syrup concentration on free sugar content in compoted apple(cooked in 95°C) and syrup

n—

Concentration of

syrup 20% 30% 40%
Syrup weight Fresh 25% 50% 25% 50% 25% 50%
Compoted Compoted Compoted Compoted Compoted

apple Syrup apple Syrup apple Syrup apple Syrup apple Syrup Compote Syrup

chmff 63.51 53.47 34.2 51.08 31.61 52.70 41,92 52.65 35.66 53.75 456 53.28 38.90

(mg/g) (59.4) (43.2) (32.1) (37.6) (21.4) (38.5) (26.1) (34.6) (17.1) (37.4) (22.2) (29.8) (14.0)

GI”°°§? 2486 17.01 11.68 20.82 12.77 17.35 15.62 19.92 15.2 19.49 17.37 20.88 16.92

(mg/g) (23.3) (13.7) (11.0) (15.3) (8.6) (12.69) (9.79 13.1) 13 (13.6) (8.4) (11.7) (6.08)

Sacchargse 18.53 53.22 60.52 63.80 103.34 66.69 102.80 79.42 157.33 70.34 142.96 104.74 22250

(me/g) (17.3) (43.0) (56.9) (47.0) (70.0) (48.8) (64.1) (52.3) (75.6) (49.0) (69.41) (58.5) (79.9)
Total sugar

(me/g)” 106.91 123.70 106.40 135.70 147.72 136.74 160.34 151.98 208.2 143.58 205.97 178.90 278.32

Y Contents in compote (syrup before cooking) correspond to 1g of apple.
2( )Fructose(mg/gXor glucose,Saccharide)/total sugar X 100



Table 34 Effect of Storage methods on physical properties of compoted apple and syrup

n=15
Storage methods | Syrup weight " Weight vareation Saccharinity pH R(u it;‘;:;;:%s
C°:"°‘,’:ed 1086414 ° 154404 ° 41400 ° 5.060.58 °
25% PPl
Syrup 62.9+4.6 ¥ 16.60.6 ¥ 6.0+£0.1 "
c
°:;‘;‘,’:ed 1139407 " 17.1£0.1" 4000 ° 4.9940.45 *
Freezed 50%
Syrup 69.8+1.9 " 211402 " 56+0.1"
» c d , :
-25°C 1week °m'°‘|’:e 100303 ° 21.0+£02 ° 41400° 5.0540.32 °
Sugar 9 app

Syrup 364412 " 57+00 "

C°a";‘;‘l’:°d 120.4%05 ° 152402 ° 57402 " 5174065 °*
No stored 50%
Syrup 59.3+10" 248+03"Y 6.1+01"
Refrigerated
& C°:""‘|’t°d 121.4£04 ¢ 173+02° 56+0.1° 5.08+0.61 °
50% ppie
5°C 1week Syrup 542+16" 228402 " 6.0+00 "

" Apple weight X 50 /100

2 Compote weight / Apple weight X 100

¥ Sprinkled sugar was 15% of apple weight.

a,b,c,d: According to the compoted apple, different letters in the same column indicate significant difference by Tukey's HSD test (p < 0.
v,w,x,y : According to the syrup, different letters in the same column indicate significant difference by Tukey’'s HSD test (p < 0.01 ).



Table 35 Effect of Storage methods on free sugar of compoted apple and syrup

n_

Concentration of

. 30% Sugar 30%
sugar in syrup
Syrup weight Fresh 25% 50% 15% % 50% 50%
Storage methods " Freezed Freezed Freezed No stored Refrigerated
Compoted Compoted Compoted Compoted Compoted
Sample Apple apple Syrup apple Syrup apple Syrup apple Syrup apple Syrup
Fructose 58.93 56.49 23.49 57.43 16.96 57.15 30.00 57.77 1.70 56.81 1.65
(me/g) (57.4) (37.5) (21.4) (32.7) (105) (28.7) (8.3) (44.6) (12) (30.1) (1.2)
Glucose 2597 | 2278 8.78 24.33 6.46 2568 1070 | 27.78 0.00 25.73 0.00
(mg/g) (25.3) (15.1) (8.0) (13.9) (4.09) (12.9) (3.0) (21.5) (0.0) (13.6) (0.0)
Saccharide 17.72 71.19 7759 93.76 138.21 116.61 320.19 43.84 14465 | 10651 131.68
(me/g) (17.3) (47.3) (70.6) (53.41) (85.5) (58.5) (88.7) (33.9) (98.8) (56.34) (98.8)
Total sugar
(ng/)? 10262 | 15046 109.86 | 17553 16163 | 199.41 36089 | 12938 14635 | 189.04 133.34

" The samples stored at each method for 1w.
? Contents in compote (syrup before cooking) correspond to 1g of apple.
3)suger weight/apple weight X 100
9 ( )Fructose(mg/gXor glucose,Saccharide)/total sugar X 100
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Fig. 1 Effect of factor on heating time, cooling time
and reheating time

! Intemal temperature of the sample at the end of cooking 2 Holding time after the internal temperature had reached 70°C
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Fig.2 Sample part for each measurement
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Fig . 3 The measurement of internal temperature



75°C~Vacuum cooking

75°C-Non- vacuum steaming in bag

85°C-Non- vacuum steaming in bag

42.6 min required to reach 75°C

[

|
42 4 min required to reach 75°C L

75°C-Non- vacuum steaming without bag 35.7 min required to reach 75°C L il
85°C—-Vacuum cooking : ; 0
19.9min required to reach 75°C H / Holding time (1min)
18.4 min required to reach 75°G_ 759
n=15

o : . L
85°C~Non- vacuum steaming without bag 17.7 min required to reach:]__qu

80

70

60

50

40

Internal temperature (°C)

30

20

10

ol 75°C—Vacuum cooking
==& 75°C-Non- vacuum steaming in bag
el 715°C~NoON- vacuum steaming without bag

--© - - 85°C-Vacuum cooking
- A - - 85°C-Non- vacuum steaming in bag

- - & - - 85°C-Non- vacuum steaming without bag
1 1 1 1 1 1 1 1
10 20 30 40

Heating time (min)

Fig.4 Time - temperature characteristics for chicken breast meat by vacuum packing
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Fig. 5 Variation in the sensory properties from vacuum packing

*® Different letters in the same row indicate significant difference by Kruskal-Wallis test ( p < 0.01 ).
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Fig. 7 The measurement of water bath temperature
by thermo tracer
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Fig . 8 Time - temperature characteristics
for chicken breast meat by vacuum cooking
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Fig . 9-1 Time - temperature characteristics for chicken breast meat
by vacuum cooking (75°C)
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Fig. 9-2 Time - temperature characteristics for chicken breast meat
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Fig. 10 Effect of water bath temperature on rupture stress and deformation

of chicken breast meat by vacuum cooking
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Fig 11 Structure of the chicken breast meat (middle section)
by vacuum cooking ( X 200)

Cross sections of the muscle fibers were viewed by optical microscopy after Masson trichrom staining .
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Fig.12 The measurement of end point temperature of
chicken breast meat by thermo tracer
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Fig.13 Variation in the sensory properties
from the water bath temperature

Scales used in the sensory evaluation; 1=red, 7=brown in color; 1=weak 7=strong in aroma and intensity of umami
taste; 1=not prefer, 7= prefer in aroma preference , texture preference taste preference and overall preference;

1=tough, 7=tender in tenderness/toughness; 1=dry, 7=juicy in juiciness .
abe Different letters in the same properties indicate significant difference by Kruskal-Wallis test ( p < 0.01 ). n=10 panelists
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Reheating method(Fig.18-1~8): water bath temperature at 85°C, endpoint temperature at 75°C, holding time for 1min
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Fig..17 Sample preparation by vacuum cooking and boiling cooking of soybeans

D Details are shown in Table 1
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Fig. 18 The retention ratios of isoflavone derivatives
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Fig.. 19 Effect of soaking and cooking time on sensory attribute by vacuum cooking

Data based on scoring methods by 15 panelists.

Scales used in the sensory evaluation; 1= extremely rigght, 7= extremely dark in color; 1= extremely hard 7= extremely soft in tenderness/toughness; 1=not
prefer, 7= prefer in texture preference and overall preference; 1=weak 7=strong in viscoelasticity , Harshness taste and intensity of umami taste; 1=not enough,
1=over heating in texture and flavor . 1) 23) 95.78) Details are shown sampleNo.5-8,13-16 in Fig. 1and Tablel

** Different letters in the same properties indicate significant difference by Kruskal-Wallis test ( p < 0.01 ). n=10 panelists
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in cooked soybean with seasoning and cooking water
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Fig. 21 Sensory evaluation of the cooked and seasoned soybeans by vacuum cooking

Scales used in the sensory evaluation; 1= extremely rigght, 7= extremely dark in color; 1= extremely hard 7= extremely soft in
tendermess/toughness; 1=not prefer, 7= prefer in texture preference and overall preference; 1=weak 7=strong in viscoelasticity ,
Harshness taste and intensity of umami taste; 1=not enough, 7=over heating in texture and flavor .

1).2)3) 518 Details are shown sampleNo0.27-30,35-38 in Fig. land Tablel

** Different letters in the same properties indicate significant difference by Kruskal-Wallis test ( p < 0.01 ). n=10 panelists
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Fig. 22 Effect of syrup concentration on weight variation of compoted apple

1 Gooked weight / Fresh weight X 100

abede Different letters in the same properties indicate significant difference by Tukey's HSD test ( p < 0.01 ).
vwxyz Different letters in the same properties indicate significant difference by Tukey's HSD test ( p < 0.01).
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Fig. 25 Effect of syrup concentration on sensory evaluation of compoted apple (cooked 95°C)

abe.d Different letters in the same properties indicate significant difference by Kruskal-Wallis test ( p < 0.01 ). n=10 panelists
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Fig. 26 Effect of syrup quantity on sensory evaluation of compoted apple

1) Syrup weight = Fresh apple weight X 25% (50%)
abe Different letters in the same properties indicate significant difference by Kruskal-Wallis test ( p < 0.01 ). n=10 panelists



