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Fig. 1 Sample and holder used hot-water cooking 7 v ¥ VHRDAE 7 v %> JEE, FIER
(1) sample: potato {diameter: 2.6 cm, length:  Bm#hs v % v 7 & LARB &< Fig. 1
2.6 cm), (2) silicone plug (thickness: 1.8 wRTEEAREN O LT, 23°C oKFT
cm), (3) Teflon vessel (I D.: 2.6 cm, O. D SREHIL, LR U0 RNET S
3.0 cm, depth: 3.0 cm), (4) TPX (methyl Pk o TRl LA e O— o NEE,
pentene resin) beaker (diameter: .6.7 cm, KUBOTA ¢f al. (1984) (2 & BFfFD RO LA =
length: 6.8 cm), (5) thern?ocouple (diameter MRS B B LCFF - oo B 4 mm
of chromel and alumel wires: 0.15 mm); set NN s .
at center of sample, (6) recorder, (7) hot DFRER T vy =2 EE (2,61 cm/min) T
water bath A LT & E OB v 5 BBISN
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Fig. 2 Relations among the dimensionless
temperature Y{—J and the cooking time
#(min)
Sample: potato of Fig. 1 (heated from one
side of base), Holder: Fig. 1, Temperature:
t,=25°C, #,==83°C
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Fig. 3 Relations among the cooking ratio x(—)
and the cooking time 8[min)
Sample: potato of Fig. 1 (heated from one
side of base), Holder: Fig. 1, Temperature:
Fig. 2, Solid curve: Eq. (2) and (4), Broken
curve: Eq. (3) and (4)
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o oC, ol—) BENMEE, NO~T ilElo%, #F obs, cal ik, WEME, FHEERY,
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b E kb THEEE o OfERS THEOSR L HEREET 5 2 Lz Lk, B0 cloh T
ECCBMEAT A — 2 OB > THE LSO EREOHEO I E Table 1 [RTHEELST A~
2 A BLUE I, BB EERTSBEBENBVISRICL logd BX W EXI0™ & LTRT,
Table 1 FRTEEIZ, (1985) 1, LHAREE IxXIX1lcem CHRE % 80~99.5°C CTiT» R s v
X SHEERTH B, R 15°C, 1MKA LCERMG-2LT, 7 yd o/ RE, BHE 5on OFERR
P55 Se— R, 7Y T IR 25mm & LREMED Ly RH OB, Kozemper (1988) &k, 1177
kst 0.95%0.95%0.95 cm CIRE % 74~85.5°C CTIfi-» oY v & IERTHD, HbE 27°C,
SSRGS LTHERGRLT, 7o X o P RBPES 76em OFBICARTI YT I3 % Lllem &L
RIEBEND L 0TG5, BEES (1980) 1, STHHRER 1X1X1em THRES 85~09.5°C 1T~
BB v R L SERTH D, BB E 16°C, 0MMARA LTSRSV ELT, 2y L REVES T
S —Tr VTS vAE 2mm & UREHENL b RD T 5, MEHE2 (1991 &, FHEEREE 0.7
cméX3cem CHEEE 85~105°C CfF - k&
BB LB Ch B, BB E 25°C, 54K
HBLTC, ZyXrrRBRERS 05em 8] THE
% 2.0cm OPHIRS T Py — E RGBS
BRI L oRD TS, WBHES (1992)
WM g (1991) T SR AashT — & &,
JBBRFOFEEELIRETH D, ARHIE
hv (1988) X, MIHHREE 0.34%3.2em % 31K
TR Licb kv A 7 v B LAk
BT Lo B ChH D, BEEYV—ET N E
FHZR O BB AR TIIE LTV B, RO
PR 30°C, 1 RiIk®m LT, 72 y%
FEEZERE 3mm OFERTT LY~ EHV
CTHOLASEFHBIEN LI RD T B,
KuBoTa et al. (1978) ik, FHUIKBEE 2x2X0.3
cm CEE%S 80~99.5°C T %Ry vx v

Table T Calculated values of the standard devia-
tion ¢ for the rate parameters log A and
Ex10-1 of previous papers

Assuming cooking-rate equations: Eq. (2) and (4), n=1

logA EX10* o

19.8745 3.457 0.5092
16.8928 3.034 0.5754
19.8445 3.466 0.5274
19.7419 3.513 0.6005
23.7782 3.824 0.1544
10.9600 1.828 0.0773

papers

Kasal ef al., 1985
KozempEL, 1988
MATSUURA ¢f al., 1989
OKkAzAKI ef al,, 1991
OKAZAKI ef al., 1992
KuUBOTA ef al., 1988

Assuming cooking-rate equations: Eq. (3) and (4), m=1,
B=0.1

logA EX10* o papers

FHEEBTH D, BEE 30°C, 149HKELTE
BEBGELT, 7 vF SR EER 4mm O
Birs oSy — BEGTE SR SRR D

16.9983 2.960 0.5952 KuBoTA ef al., 1978
17.1004 2.940 0.5558 Kusota ef al., 1981-B

where, A{min~']}, E(cal/g-mol], o[ ~]
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Table 2 Calculated values of the rate parameters L URD T B, AFEEE, (1981-B) i, ¥
log A and £X10~*and the standard devia-  #% 1.9 cm DERBE CIRIE S 16~60°C 12 5

tion o SEBIHBEY v %2 S ERTH B, LB &
Assuming: Eq. (2) and (4), n=1 Ha 29~31mm oOFRKIED Y LT
Ex10- log A o 30°C, 15MIAKGBLT, 7 v% VREBER 4
mm OPFERFS T Ly —EHGTHONR B
2 o s71 00705 wopsige k p kb TL %o
;3 1?@3 &gﬁ Table 1 iRTBHMERE o OMEO Kb,
2.5 15. 2800 0. 0924 AP TH BN SR T — & 1%, KuBota ef dl.
3.0 18.5713 0.1053 (1978) ¥ X UAfREIED (1981-B) itk 385
B () B THEAS A =& BRH T B
Assuming: Eq. (3) and (4), m=1, g=0.1 BUBIC LB v % v 7 Ol bR L B D
Ex10-4 log A o REFHR Q) EHCTHEEST A - 2RDT
1.0 5. 8619 0. 1022 V?W%ﬁ#(m%)m&%%%%ml%ﬁy$
1.5 9. 2082 0.1208 v OB R RER & AREIES (1988) 1Kk B
2.0 12.5283 0.1332 <A 7 e EMINC LB v % v S TR NIER
2.5 15.8174 0.1418 WV RIC R - TWw B2 Edibhh b, BBz,
3.0 19. 0882 0. 1481 (1992) o X BEEE L A REIE, (1988) 1k b

R, B AA¥F -l E pikECRAR
2T BH, ABEORRT — &\ Fhic iy
i Table 1 ORI H1ZHBICE ALV

AR THORITRT ~ 41k, KECELDLTWT, BRI EEEHVC logd & Ex10-4
ERBHCHE T 5 BB L R 2 S HET 5 2 LA S /e B, Table 1 A0 250 0E
ETHHBERLID, HHOLREL LI LA CRECHEIER LR L Ao, £0T, Jvdy
THERERERMA(D) & SFHKG) L LN FNEEL LT, EXI07 %0. 584 T8 2 CHMRFEE o
DEPRANCI D logd OEERDBHEET o7, ATHBCTEALAHETH L, BONIERS
Table 2 €%,

Table 2 IRTHEREE o OO 6, ~EFRIK Q) 2HE LB a1k, EX10-1 A1L5, %7,
SEMA Q) BEE LicHEicit, EX10-t F1L0E Lk ERLIVEGIERILAR-T W3, chbizk
BEFH RS — 4 LI L C Pig. 3 It TR TRER SR ORT. ~ERHRQOF NI L5
Ricig-Tod, £, BEOWHETH N T BHE S 2 — & LB LC, Arrhenius X% Fig. 4
RS, L= R~ D, MBI L 52 v % o/ ¢l o BENED (1992) L AERL 0§
AV B EMBL L 57 9% LS CEORARABEIGES (1988) 12k BEERICIFL & 5 FUBRIE BE R
2T Dy VRV IRERDBLDO LA v S B ERORV 2L LZ2DTRECHEEZ N
S

Elo, AREIED (1981-B) ic X B8R, log A LEX10-¢ & BMKEER & FRHC R ® B 21T » T
WCRF A HHHBE LTV B EELOGRADT, BELTELD, APFECRLTELFEHET EX
107 & log A ERDBHBERL I, LORE, ~EFFEHXQ) 2EE LLBEE, EX10-4=3.0, log
A=17.0331, 0=0.0625, %72, SEMKX (DN EHEE LB ST, EX10-1=25, log A=14.4919,
0=0.0331 &4 ofc, KPR L BHEE LR Y, Kusora ef al. (1978) &EIC ST Q) DN L <,
BT A F - DR EL BRI AR - TV B, Zhb b e V—EEoMREOEC A LI B30T
RV EEZL NG,

BHELELT, AvA v BRoRtic BT 2B E08E % Fig 4 wiRt, KusoTa éf al. (1979-B) i,
3%DA VA v a B R, REE 58~75°C T - L SRMLER TH D, WILRENE A5 2 — 4
HERHTBD, PRAVISAN ef al. (1985) ik, U¥ HA BT BB OWILEE 2 BE % 64~73.2°C ¢
By DSC TR TV B, 67.5°C THEHILT FAF— BT AR B0V 5, Flde, oW
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This work:
5 () Eg(2and@ 4 BRIk Tb, Dy WA E07 v ¥ 707,
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HEMN, 7R S BERDLLEDO L
ol SO REFEOR A L L - THEDB L
- Erbhb, BRI v ¥ o SRGFENE
s ) LTt ERmET % &0, HRORTRNE
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*%5 R ETY 5 a0 3. POMOBEHE I, B0l oniihil

(1/T) x10° (°K~) i bied, 7 v o SPEEHCE PIEL D

Fig. 4 Arrhenius plots of the cooking of potato and
the gelatinization of potato starch
Previous papers: (1) KAsal et al., 1985, (2)

Wl otoh, RPCHEBEEELSZLNDHD
(KuBoTa et al., 1978, KozeMPEL, 1988, [MHHE
s, 1991), 7 v % o VBRI IsUT A EE L

KozEMPEL ef al., 1988, (3) MATSUURA ¢f al.,
1989, (4) OkAzZAKI ef al, 1991, (5) OKAZAKI ef
al., 1992, (6) Kusota e al., 1988, (7)
KuBora ef al., 1978, (8) KuBoTa ef al,
1981-B, (9) Kugora ef al., 1979-B, (10)
PRAVISANI ef al., 1985

LR ECEEMIMES T 50, WIHEEE Ui
THHOF YR OB THHKAE TS
LEZBRD, £, R ERENABRT
WCEEHEEASE O oty TP EARE
TEb-1e VT4, chbEEDLSRIIE
A TEER - T BEELZLNS,

®f, MEBORE LR BN, kLT
B CABT AN TERE > T B EELBND, BEOHEITIE, BEAHNETs vx v IHES
o Tdpl &SI X R » e 0, RS NERRBIERT At E LR,

NREFHAR Q) B LUSERNR D ICKTAREAT A—F 0, m BLU B 1T, 7 v¥ v VY ROBHLEL
@%ﬁ@%ﬁﬁ%?éﬁf%%%,:nak%%ki*w¥—mﬁaﬁﬁmv#nﬁwﬁﬁwmﬁﬁﬁmﬂ
VAR TEbBLELOND, BERL - THELL{ LD T BlTH D,

KPFGE T » 72 & 5 A IESEEER G, BRI ST 2 BRT — 2 0BEN R, BohsMERLD
Febstods, EEMEEROMORELTT, ~EHEXQ) L SEWUR@OVThLrRGDED, n, m f OfEE
T2 CUFROMMS B BB 2 0rIFE LRV EF L 6h b, Wi (KusoTa of al., 1978) THRL
Fo kB AR EEER ST - T, SRS OMIE 217 C (MEHE2, 1991, 1992) B LT <o FEL
WeEZBRD, REEERENLTY v ¥ L SRERD LG HICEAEFFINQ) 0 (FREEA, 1985,
WELEA, 1089, W@, 1991, 199274 ¥), %fo, WEIEGRG N CRO B A SFRN(G) A
(KUBOTA ef al., 1978) B\ L BE SR TET5, Bz, vArO—UBEEEL D & LD D0 KRG
CEBREEE L 6N D,

APFgECrE, REEREERAIE, MBS VIESRERET - TV T, BHGOMEE T A -5 O
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~DEBELTCCRL, ik, BRENOEMOTRIC L 2BEOREOTEEMEA ENEL bR BEH, Eik(
TR X — OESEIROFER (KUBOTA of al., 1978, JUREIEH, 1981-B) ICHLTChE L Bl ot
L~ EEL NS, BT A AF-OffiR, 7 vF o VREEHREAE ORGSR, k&
< (KuBOTA ef al., 1978, AfRME)>, 1981-B), WHEMME TROIBEIZNE L (ABREIED, 1988)
RHOTRRVHEEZ GRS, BiC, M, &HFE, 72 v F  FROMYWEHER Y EELBL 505
ORIV S E 2 o h B,

i

&

BRIC KT, Py HAE0m#Eiic k57 v %7 (Kuota ef al, 1978, Z{HHE,, 1981-B) &
vA 7 nPEIBNC LB v x Ly (AREIED, 1988) 7T v ¥ L I HERORELT > T &, 7
v %y SEEROEE AT A — S ERRAR -7, MBFEORCLEZON0, 7 vX o IBERb2EED
LA r SO MEEREOR T L B0 FREGCEROBGTH - 12,

AP T, MBI L B2 v % L 2T C, BRI BRELs v& o S BB ENFEL,
TIZRT 7 v % VREXEH,

dx/dg=A-exp(—~E[R;T) (1—x)*

A=4.912X108 min~!, E=1.500x10%cal/g-mol, #=1.0
o, =12 v R SE, Mmindt v oy X v SR, TCOK): 2 v % v S EE, R=1.987
cal/ (g-mol-°K) TH 5,

AP CHONIIERE= XA F— O, MBBI L5272 v ¥ 7 80T, 7 v % v I REPREE
BTRDTE LN 2.96 X100 cal/g-mol XY b/NEARMEEARY, =4 7 vz L 37 v % L 72
T, 7y IREFERIGELETROTE SN 1.82X10% cal/g-mol OFIZEVHE 72 - T

WE APIE, FRSHEIAE—107 2 HOFHH GREAY) 1Kk 2L THAH6EKFELRE
THRE S THLSFETH B0 APRO—Hid, KBRS TIIRIUE | BIERABER—08E) (19934F)
E5TIb0THB, HEIECHCTHEEZET,

# A & =
A TRUWDRFA—p E RK@os52-% FooogEdsanes (N
by RQDAT A~ by K@D RFTA—F m RE)DAG - F
N BEfEOR (-3 n TR@OATRA— Ry : SkEH Lcal/ (g-mol-°K))
T 79%v00BE (°K) Iy vy R SRE (°C) X O yERVIR (=)
Y o EETRE () B RBDSAT A~ 8 7 v¥x /WM (min)
o REERE (=)
R
o, e PNMHE, PHEH obs, cal : MIEME, FHELME

51 B X ®
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Studies among the Temperature and the Cooking-rate

on Cocking of Potato

Ge ZHANG, Kiyoshi KuBoTA and Yoshio HAGURA

Faculty of Applied Biological Science, Hiroshima University
Higashi-Hiroshima 724 Japan

In previous papers, we have studied the cooking-rate equations for the hot-water dip-
ped cooking and the microwave cooking of potatoes. The values of the rate parameters in
the cooking-rate equations were differed. In this paper, we were measured the cooking
ratio and the temperarure in the inner part of potato dipped in hot water. The cook-
ing-rate equation obtained was as follows:

dx/d6=A exp(—E/R, T) (1—x)»

A=4.912X108 min~1, E=1500X10%cal/g-mol, #n=1.0
where, x{—]J:cooking ratio, §(minJ:cooking time, T(°K]:cooking temperature, R,=1.987
cal/(g~mol-°K). The value of activation energy obtained was lower than the value of
2.96 X 10 cal/g-mol obtained for the hot-water dipped cooking of potato slice which used
the impact-penetration method, and very similar the value of 1.82 %104 cal/g-mol obtained
for the microwave cooking of cylindrical potato which used the constant velocity penetration
method.
Key words: cooking, food, potato, rate equation





