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B A D, MM T AT RO 90%,
KT IE 50 ~ 80 % FLIE A 13812 4
fiTsESbnTws (HE - LA
1998a), it~ T, Hfi SNz B2HEoD
B 2 ME, Thbb 1KY
PRI 2 2 &3, BB E
Wz P 5 ETHRELHMETH B,
PR TR PR, BB D%
ROFFReIE I B E 5.2 B, R8T
DEOIEA DL, TEERRRL
THRIEWICEATT 2 REE S, #
EWIc B 2 REPEE 2L &R
T B O RIS REIE I B VT D,
3O LRI A 100 H %
HZ B5000%, BIFEREREE L O
BRSO DB T &
T3 (KRS 2001), 2ok
I, HEERN L ZBREOEY~D
R % LT, RHEREEC
BT 2 AR RTH S, —F, #
o TP T ORI, BT,
MKy i, 3R BT 2657,
IR, HEYE, X S IR
X B NI~ ORERAT, MR 2
Ek & R BRDBAR T %% (Muller er
al. 2007), T 6 IXEEND 50
M IR E R LD EE2%Z T %5, H
ARIIPREEHIE T % 7 D RO 2L
DPEHETHY, 7o, HIEBEMETH
JLic Bz iz X 2 50K &
W (FHFAS 1993), 2o, EIED
TR EYE b I B X CCHUER T
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1. LRICE T ZEREEDS
& - HREE L RERTFHE

B I T O 1R
JEEmICHE ) eI n, Kok hE
Hanz (FOCUS 2006),

M = Mye~kt (1)
22T, Mt HBRDORIERE (mg/
kg Wz t), M, : W (1=0) OREIEEEE
(mg/kg #+1 ), k : WEEL (day),
t: Kff] (day) TH B, 7z, BEIED
FHEPERI (1)) 1%, -1 XDRD
THREEREHCT FioEsh, &
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ty, =In2/k )
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RAKERRE 2RI £> 5 —
At
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IWTICH 2o TIE, FTREARZ I
T 25°C T 24 DR & 9 il ([#
Wk 1:5) 27w, RwT7k by
Wk il EITo %, 2 OB ML
kD, AR SN ERRIRE (C .
mg/kgizd) EAKRELUI TR T
il SN2 RERE (C,,, me/ke
W) ORKENAREEEZWS L
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3710, RETIXC,,, DHEICEH
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T L T 5720, 7=vFF D
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F7-bo LRI, REICKEL
TR EREEOZIZ T L =7 A0 (2
-3) T 5115 (PPR-Panel 2008),
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RT

Ink =InA — 3)
22T, A BERNT, Ea: 3G
ZIL¥— (kJ/mol), RIA5MFES (8.314
J/mol - K), T: ¥k (K) Th s,
K -BIZOVWTHU 72 v F 4 v Dhil%
X -2 1237, In k& 1T ORICIZEAD
WBIBAR DSR2 7200, o nzzn|
XD E D SIEMHAL T 2L ¥ — 23
hEhnz, X-2o6lclx, KK
B IF27 2 v FF v DOIEHEALT 2L
¥—13 80.6 kJ/mol LEHIN, Z
DIE LT 2V -2 H VB LT,
TR EB DRI X2 LI o HliIE
HREL %25,
t1/2(T1) = t1/2(T,) - exp (% [Tll —le ) 4)
ZIT, 4u(l) B &V 110 I,
ENFRE T BXUPTLIZBT %}

WHITH 5, WEHEALT 2L X — 135
Hrimollatick Y B 2(ti%
3 HY, BFSA (MR £ 2 4B )
@ PPR-Panel (E#REEMEZHE)
%, 53 BT 299D 7%y
bz e TR L 2L ¥ — D4 H) %
fAHT LT\ 3 (PPR-Panel 2008), fi#
WrORER, #HE3conTRIBL 2%
AL = 2L ¥ — o H L V0 BOE B
TANCHED, 5, 50 B LU 95 8—+
VA NVEIZ, ZNZh45.8, 65.4,
93.3 kJ/mol TH -7z, X o IZ[ARE
T, BEo s 7 2RlciEEt
FNVX—DEBHZMHITLTED, AV
7avay, zuaktraryiy
—avurEnoz7 227 LT7RE
BRI DM D ELHE & R TH IR
WZERRLTWS (WNEUER I
B 5 dfilx 46.6 klJ/mol), 7 &1
vgrrey B7—=%) LYY=
vy 275—=%) oMbtz L ¥ —
X, 820 F =¥ oHonizAV 7
oy a B A EE LI RV —D
SARDHPNICINE 2 2 L2, Th
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PR | |
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c 3 1
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5 3 BRI A HE % BRI
DFIRBISICIRESHE L - 2 L2k
L Cws, @EOHMEICKS L, if
ALz %L ¥ —%3 30 kJ/mol % T[]
L5 AD3, 60 kJ/mol %
IRl 235G 3 LA BOR DS R O 1
BhToOMRICEELTHES T LD
WEHDH B (Cupples et al. 2000), 7%
Bz 2L =PE 7 2=V L T
FREHNC B U T B D 43 i B 23
HExn<TEY, HEEIEETETY
VT YNT Y =X DK
FHHASOBIZBE G5 2 &G P
IZEN T\ 5 (Serensen et al. 2003),
fito>T, 7= L 7 REREAIICD
W, 206 OEEFE G I
o THELZZI b LRI N
5, =4, Lo 7 = vF4 2 Df
TG L ¥ —2380.6 kJ/mol
LEEN 0, R Toikic
AEYIH SR DBEE BUG & D b PRI LE
B, § b BRI RS DY P G-
L7-ARgtEdsm, 72 v F 4 v DRk
AT S (ML eEES 2013) T
X, 7 =¥ AU BBE LR Th Ay
fE L, ZoEls 14~ 21 H (44
g E A ) Th B T &, 25°C
IZHB1F % pH 7 oL 6 H
(ks Al ) ThH 5 Z EHRINT
WBZENS, 7xvFArotiEhT
DIHEDWEM D2 PR L 7256
LIHETT B 2 LRSS, LaL,
MUYV REESRIRAEIC K > T
RANRESIND Z EPFEINTED
(Singh and Walker 2006), 18 ffi%H
PR, 7 v F A v DoEERNC
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1.00 1.00
= (A) B @ EHEet
g e 080( ) ® | K=137ml/g
£ A [REEHT
P( =
&cwo— 0.60 - &;;225$
K L &
o y=0.426x-0.047 K,=110 mL/g
g 040 1 0.40 R2=0.334 O EHRI+®
-}\ ~ A =/
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E-3 FrZAFV-ILOTEPRERE

(A AR (Con). B SHHRE (C,on)) & IXYFREEREDER (Motoki et al. 2015 —H%Z )

B 2V DEFLGE LT L 3 ov
F—HbREEAR BN D 25, AH
TRLIKEEHRICB T2 7 = v FF
¥ DIFEA LT 3L X —03% DREAETIX
B ERARET S,

2. TEFRBRENMEPYIC
RIFTHE

TIEA VI RO BRI~ D
ZaHiis 5 ECHEELERLE LS, —
i g R oM I, Mo
MOABAESH VN TED, 20
Wi i - ERIN S, BED
BRHEO O ICE S N %R E
WTH, REPEREDERDDIC,
GEAE I h o RES I N T
w53, LarLl, HEIEELETD
FLEEDMEME NP S N B DI TlE R
$, FICHEERI T2 & HHERIRA~TAH
L 72 B3RO AOMEA~BAT T 5 2 L
PRUESIN D, 16> T, 1EW~DRIH]
(7L F7EY T4 —) Ol %A
A 550, AGRAEECHit S 7 23
T AED S Y ~BAT L 7o e
% RSO A T E R L ITREYED D B,
HFH S, BEEAEAECRE L2
2 FHHOEIRED, C,,, (HEE
BRI ORRIEITHY ) XD b, C ..
EDMITE D ECIEOMBEZRT Z &
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ZHEZR L Tw 3 (Motoki et al. 2015),
K-35 b7 ary—nLofilzid,
iAo R L 2 Ao LiETcae
VI ERE LA, oiho i
b Cpppy IR —E DM Z R L 7253,
Caer 13 TIEWAEREL (Ky) DR E VT
B rRoufiznrsl, Zhicfheaw
VP OERIELIK T L, $7%,
Bilis (1990) %, A1 V7747
7 AT B I L 7RV 74
A ) v ONEED 1K Y72 ) DK
fHREE (AR 2 1K T
ffilE) & oMT, ECHBBRZ R L
bl EHRELTWSE, 2Dk,
TR L RO~ OB ATR
ZIHIT 5 720 1ciE, FHER SR K
HUREEICE H§ 2 058035 5,

3. TEILSKHEEHEND
EEOR=FE

Coog PIFEE X O K, (mL/g) H5W]
5D TR BB, €y W Tl
DRIk HEEN S,

a

Cwater = Ctota .rl(d (5)

ZZT, a: Ky ZME L B

e (1:a) THD, DGR
(i, EHURREABKRTE & OV
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AilBREI RIS NS 70, Z2hZ
hoillfik b ko st C,, DIE
iR E X VK &, C,,,, O WE % H#E
g2 EcHEERAWNERD 25, T
HEE R, OECD (#5hEhn
BME) DT AEHA F I 4 Ic#ELT
Fhis T Y, WERRD K, 13,
FERS I A 24 IFRDANIZE 2 %
KA & IEH OB D3l Z R L TWw 5
(OECD 2000), L L, Ky DR
b2 HEN D 2 WITHEN TR S &,
HEflOREE E & ISR R B 2 DS
DI THRE I N T WS (Walker
1987; Beigel et al. 1997; Cox et
al. 1998; Cox and Walker 1999;
Louchart and Voltz 2007), fit-> <,
K, DfERZALZ ZBIE L B VEaicis,
Crrarer ZMRITHER L TL £ 9 WIiE
D H 5, HaNlBOKETH 2
Coat & Corurer PDFEMME D & K D 72 2F
W% X -4 1R L 7z, 2RINIC Cy,y,
X0 C ., DRI DRI H
Dy Coper PIHRIZC,y & EEZR D
HERLERDPBIR L T3 T LSS
Nte, £z, C,., ORI % 152
THI T 2 &, IR AR >
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SIS SIS,

o ERAL
IxEiEih 1
nERT+

-4 WERAL. REEMIELTERILICETS 13 BEOREDFREL

(A: 2HERE, B: Ki\HRE)

BMER D> & LT, EEOREH
Y PT LN T RE» S, B
DI Z DI AR NER (LS
TIEHEPINGE ) ~DOIRED AR S
T\ 3 (Alexander 2000), —f&ihi
TPIEHUS SN § 2 AL D s Bt
DRINNZ, KEIDV-I5R & 1D B
fRICH 5 2 L DBERINCE PN TV S
(Kookana et al. 1992), +HE~DOWE
BTIE% S Ky DfEIZ Lz 58 L7
-6 1 ZVIBIL AN 72 B UK & R o 72 PR
ATERVD, K b FRFH D)
TR HH U CIERRINIS IS 2 2 &3
WX DM (Walker 1987; Beigel et
al. 1997; Louchart and Voltz 2007)
KEBLTHEINTE D, WA
DRLA-WIREL DB G-3RI T 5
(3-6),
Ky =ky + kot (6)
22T, kI (=0) D K,y (mL/g),
ky : RN 22 Ky OIIER (1) TH
B, HH S AN AL B o
froh C, . BLOYC,,, ZHVT,
Fp v o WG R (K, mL/g)
PEHLZ (KX-7),
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C C —-C,
K _ sorb= total™ “water (7)

d.app = cqq Caq

TIT, Gt THEICE L7 f25
WRE (ng/gizt), C,, 1 KHOESE
RE (png/ml) TH 5, Ky, DI
RZICOWT 7L+ 7 =L ofl %X
BITRY, WERALDOES, Ky, .,
DRI A 7 < 3K -6 12hT %58
B (R RIS - 7228, K
i LB X A 2 TR R E
<, RiFzMBIBRs /R o, £,
MRRDMEE TH % k, flHIZ, WK

b <K <R AR 27 L oIETHE
otz iE>T, AERFEEEDIZ
TIEWGE Dy 1 SRR L
72 Ky gy PHMPED R C, R E L

T C e ORI DY il % 7T L 72 2
EDBTRE I NI,

4. EE{LHPERRD IR
REICKRITITHE

i & D3FEN L 7= 2 e PR o it R
TRLEXIIE, C DNEIZ 1
WG DR DO EE R Z T e H3 6,
Co £ D BHRPITKEL 72, —H,
T BT, EEEOMERICKEN
PHEKIZ X 5 TEL 2 THBATPHIR
MR LG L, o DWHKERD
FIEWAE DRERG AL OB Z T 5
EOMEIN G, B LRSI,
REL 2ODWRIZIHTIT S T ENT
X2, RONCESRE R o £FI
Wers L (Fast process), Ju>C-1-3Ek7
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—
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*RRY L
K app=37.2+13.77t
R?=0.972, p<0.001

Ok &£+
Ky app=6.59+1.311t
R?=0.866, p<0.001

ARMERBL
K4,pp=0.277+0.033t

9 19 R?=0.676, p<0.01
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T-DONF~IEELT % (Slow process),
D TS 10T B IR D R
fENT 9 28548, 202 O0EEICK
IETHE R ZN TN TER DY
Ddh s, BIFIcEs &, KXk
DRIINEZXF 7 RAOHHZ R LY —
AL DAl 2 78§ B B IS W OIS
X HFEMICHETT § % (Ten Hulscher
and Cornelissen 1996 ),
AG = AH —TAS (8)

IITC AGEF7RADAMZ RV F —
24t (kJ/mol), A H: V¥ NVE—%
ft (kJ/mol), A S: v hrut—2%1L
(kJ/mol/K) TH %, 72, AGL4
FitR% (K,, mol/mol) DI il
DEARADNIRNLT B,

AG = —RT-InK, 9)

P->T, X -8BLIUA-9 KD, 770 b
Fy7DAEHINS (2 -10),
d(In K,)/d(1/T) = —AH/R (10)

Fast process IZE 1 2 llE T~ b
QE—%EZ 5L, WHEITEOTE
- DOEH O A HEBRD T 5 DT,
AS ZADMEZRT, fE>T, WiE
FOBDETT 72 0I1CIEA H DD
HZRTRHERH S, ZDOGH, RS
FRBNTH Y, WMED LIS
TWeAE RIZMA T 2 (JLJE 1994),
Briicher (1997) & 1%, 4k % i
% 16~25 IR [ ¢ 9 L 7 3% T 3K
D) =avrD K, h, RED LR
TS B2 2 LR R LTV 3,
Ten Hulscher (1996) & 133 -10 2»
CHIMINZAHICKEHL, 1
TFKEICB 52 A HOES % M4
DA BALFWE IO W TRIT L TWw
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40

30

Kd,app (mL/g)

*

435°C
Ky ,app=1-96+2.511t
R?=0.968, p<0.001

025°C
Ky 0pp=6.59+1.31t
R?=0.866, p<0.001

A10°C
Ko app=7-60+0.4571t

0 3

6
Vt (B)

9 12 R?=0.810, p<0.001

M-6 REZEARHOLBRERE (K, CRETHE
(REfE#EICETZ 7L RS =IO

%, A HDVHfE%, KM
Az & 2008 0 %513 -0.25 kJ/mol
(CFrfLIRE R @ 2 ~ 70 R ), KBRS
/e & OERAN 22 A5 D Y1713 -8
kJ/mol (~F-#ifLIRE : 2 K~ 6 H
[, IZEAED24K5E) THDYH, %
DL EME DA D Z R L 72, F
LI 23 24 WFRATR DY ty, 138
FFEE BT 2 HELEME D
WS I F RSB TH > 7720, 200D
W& fE D 9 B 312 Fast process 23
MEOHELZZ T -bDEEZ N
%, —J7, Slow process DN IZH
7o TE, HEAEMOET VIE L
LTHOERY LY oI —5D
xDRY v —IcB 15 HELEY
HoHoEBRICEHL, AHOVY
fitizs 3.5 kJ/mol TH 5 Z xR LTV
% (Ten Hulscher and Cornelissen
1996), Fast process & 1 xf Jd [ 12
Slow process T& % K- NIL I Ot
T, OB EICHETT L, i
JEDSR K 72 B WG DM % 2
EMERE I NG, FEESIIR L B0
J£ (10°C, 25°C 8 LU 35°C) TH#
R 2 S0 U (7K i H R oD i 2 0
25°C T ), 2O efioni
Ky, pp PIERFZALICIED W T, Slow
process (2B} 5 it LD 2 % fight L
72 (M-6), WIFNDWEXIZE T
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7NV T7ZNDEK, ,, 36 125E-
THREFIICIGIM L, BME 2R Tk,
FETR TR Z R L s ARSR
1, TEENREE @ Slow process 23w
TTEEE N5 v 9 Ten Hulscher
(1996) & DIFHLZE XFFL TV 3,
—75, RO TR E X O TR
WS BT 2 53 fid & WA P O BRI A
H3 2L, Hihoiiishric
W L7zl {, &
R 70 & RIEEIE WO S - VA
SN RIED RIS (Alexander
2000), TERKIZB T 2 RED IR
DNEL, IR X D b TIER 6
DGR IE DS ITE, Tk T
& TR D BSR4y Bl | e
INBD, Kk Efizmrnd, L
L, BRI T Do
W, LRI T S O RIEE |
[A] 2 BT, Ky 350 MR B 1 i A
LCEHL, SridiEhsiE < 13Em
D EIREDMR I E B Wiz R T
(Cox et al. 1998), FE3ED LHEAEW
Doy IRFIE I ZIE D BRIk - T
%5206, MRELTK ORIM
IR T T EA %, Cox 5 (1999)
BZv=awvrifgy7suyaerzio
THmNREZEL, V¥ ax—
> a VIREEDSE S A I IR RS A
9 Ky DRIMEBENRE D72 L &R
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L7z, il T CREIRFIN 72 Ky DRI
WRED->LFEEE LT, NI
WA T, B3RO AR O oy ik
JEMSIE DR 21T 1= 2 L 2 2BIF T
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B3R IE DM F BB L T b D
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Fast process & Slow process 23545
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WNCIRNT T 5 72 12iE, RS i 2
R L EAONGWRTBBETSH 5

>

Do
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NERBR DS U % 28 2 72 D3 & FEBE) 70 3
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KR T Tl SN s 2 L5, HH
BB O TH RPN E T E 72138
TP ek 1 R 3R o -l h T D IR DS
W EIIIR S e B L iR S LD,
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