FOOD & MACHINERY FEA1HE 108 BE 2888 | 20255F 10 A | ARGRSNM

DOI:10.13652/j.spjx.1003.5788.2024.80872

3 P i I e m JBR 22 R £ SR EA I A= BY
BEE K P OE T OH BT BRRY REBRY EFAE]

CLFBM T2 Bl 22 B T RS KRN 450001 ; 2. ZEdiRl 2 0% R 48 TARBFSY B 2555 TR H RAFSE I,
L3 1000105 3. KRN KA 2Bt i me HI 450001 ; 4. PR ST RS B9 4620005
5.A M K= T 2% B TR M 450001

WE: (BRI A ER R R E B EMA TSR TP, TR AW RE [ FRIFFRH A MAERR R
JE(25,35,45,55 C) e i A& T o m B &% (LML (™8 bME) Ao BB 0 R 69 AL H 0L, 3F 3+ & A 45 47 it 47 Pearson 48 %
WM, KRR N FAER BS KA IR AR, 56 T4 B 5 37 (Arrhenius) 7 A2 fe O, BB i SR R FRM AR [ ER]E
25,35,45,55 Cl= &M T 8 A Mh 69 o' 15 5 1K 14.7940.08 4% %] 9.99+0.10,6.88+0.15,4.90+£0.25,4.114+0.06, i@
it Pearson 78 ¥ M > M, ik B A A R 4 B F 2 5 Arthenius AN R A RN — R FH A F HFAEAN A=
Ao 0100 T e 45 Ce B AR T OB B AY I R TN AL A AR AR 2 T 1%, [ B8 R A e AR A 69 3k K
K6 e Ui df T, £ 2R A EE MR T, LR EMG, THRaR AR, o Eh XA E 265 R0
AL B A TS, ARIEAL AL TN F IR (25 °C) £ T 2k R I 69 358 B 2 A 543 d.
B R M & F e B T R TR AL A

Prediction model of storage quality change and shelf life of dried pork slice
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Abstract: [ Objective] To investigate the quality changes of dried pork slices under different temperature storage conditions and to predict
their shelf life. [Methods] Hardness, color parameters (L~ value, a  value, b~ value), and sensory quality of dried pork slices were
investigated under storage at 25, 35, 45, and 55 °C. Pearson correlation analysis was performed for each index, and the key index was fitted
using a dynamic model. Combining the Arrhenius equation with the Q,, model, a shelf life prediction model was established. [ Results]
Under storage at 25, 35, 45, and 55 °C, the ¢ value of dried pork slices decreased from 14.79+0.08 to 9.99+0.10, 6.88=-0.15, 4.90+0.25,
and 4.1140.06, respectively. Pearson correlation analysis identified «” value as the key factor for establishing the Arrhenius prediction
model. The obtained first-order kinetic equation was A = A()e710 169881350 T At 45 ‘C, the relative error of the shelf life prediction model
was less than 4= 1%. [ Conclusion] With prolonged storage, the quality of dried pork slices gradually declined, mainly reflected by changes
in color, and the higher the temperature, the faster the decline. The shelf life prediction model based on & value as the key index was

reliable. According to the model, the theoretical shelf life of dried pork slices at room temperature (25 °C) is 543 days.
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Table 2 Sensory evaluation of dried pork slices
EizE0 BE AR

SWRC154)) %48 TR T (545) ,H (0~447)

FEh R A BB 5 AN e (543) , 4 (0~44))
PR F R IR 2 ARG 3 (4~5 43 ) , K 1 LB 4 TF (2~
343 ) AR STTF(0~143)

(O PRARLL G 52 (11~2043) , I (0~10 %)

PR RLEIE A KRR A FHIRLEIE (21~3543) , Bk

RIS (11~2043) , A DVF R (1~1043) , F Ik

F(04)

i 32« A 35 (11~20 43 ), it B8 8 MR 4K (6~10 4 )

T 2 b K=/ (0~543)

M RS 1 (7~1043) , WG IERORIE (1~6 43 ), ME LA

THEC043)

@k (204))
IR (354))

FIg&(3043)

Pk M, 2B % 5 R BCE 2> AR AL 1 R B R A L A5 R
— G5 3oy RN O HE A bR HEAT /IS 20 A AR RN Y
A B ke 22 BUE i TR 7S A AR B — S 5
Sy O RGN N

BT P

A=A, kt, (1)
— R B I

A= A,e", (2)
K

Ao A—FF &b 1 1) 46 5 B A A ¢ 6 18] A b 54
Bl 5

k—— v R 34

% R I I A ], d
1.3.7 Arrhenius B EUFY 2 Arrhenius J5 F 2 B H £ 0 I
L T R B 8 b R R R R S IR R T R %
%! Arrhenius J7 1% :

kzleoe’%, (3)
K

I G it S 46 b A b 3 R R
ko—ﬁﬁﬂwﬁ?%lﬁ%
J G bR AR AR
T— A R K
R——S K% %0,8.314 J/(mol-K) .
W 30 (3) W 0 ) s BT 55, A9 3 20 (4)

E,
RT’

(O H, Ink 5 UTHFALME R . @ W
TE 25,35,45,55 C F A BB AS T L{E , o LA &R R
—EJR IR Ink, B B 2R, N 3H 580 2 N 6 Ak fig B, R

WY TG AL BE L, kI/mol;

Ink = Ink, —

(4)

BRI 157 55 - 9 PO B T 8 TR R L T £ SR A TR A B

WA T ko HoT k5 B 5 RNR G W) BT AR £ 1 A
K2 0w R . IO IS Ak BB E, AR Bk RA
F(2), TSR AT AN ) W50 3 4 PR A 0000 6% 2R 1
1.3.8 QBRI S BRSO AR R 11
I 6 P ) 710 5 T B o8 PR R 0 R A B R AT DN L 7R
AN TR] il B S5 A T T A L 2 R AN W] B 2 11 e (D B Ay L
BROTHEIA , F T Q)0 5T 22 0 T ASE 7Y, 503000 AN [ U 3 2
THYBTAL . Q0 T AL AR AL 24 5
Qm:ﬁ, (5)
A

TR E T, 1 T 19 55 400 LR
Q—F I S T T A% 57 HR 30
Qo1 Tyl B2 I 15 21 19 57 4080
¥ 30 (5) 55 Arrhenius J5 AL & L 7T LA 2] 0,0 1 1
(EN/N W

E, X 10
Ql(,exp{m} (6)
I8 B A (5) A= (6) , BEAT T 4 A [7]
3G I T B B AR
1.4 HiESHT

P R B T A 3 UK, B SR LLOF S B AR 25 R OR
I-38 1L SPSS 25.0 B AR F SR R 5 22 43 M ik (ANOVA)
PEAT W FE VT, P<<0.05 M W EE2ZE S
2 #RS5nbr
21 AREENBEGTHEABIMIREEW

WL B IR A A v R R A B Hh AL B
WA Sk B, LB IR 1 T B AR IR .
25 “CF TR 21 €0 A5 A0 22 1%, T 120 d 4% PR 200 6 AR {3
F AR A8 78 35 “CF IV 180 d i 4% PR IR 1% 0 WL 5 7 45 °C
T 60 d (AR ;45 “CTR IV 130 d F1 5SS CIEEE SO d Y
WA 7E 278 BB (0, B R PEE3Z, B RIS .

22 AREEVNEEGETHEABNEETW

MR 2 fF 7R, 78 35,45, 55 “CIV7 4% 148 F 5% 1 IR v A
JE e TR e L35 CICIHE A% 4 T 4% PR A B B 7E 58 120 KK
Bl KA, H(26.396+0.269) N;45 ‘CIHE 4 14 T 5 A fili
4 B B AE 55 50 K38 B b5 KA, 24 (22.844£0.558) N;55°C
TP 55 A1 TR E 57 30 Rk Bl KAA , }9(26.7574£0.383) N,
T ZE 25 CIV LA 1R T % PR (B 3 45 28 BTt i, A
it B I AR AE 2 A B F K A A iR AR 1 IR
AU B R IR] Y FE K 2R AR R 4R R - R E S R
BRI 5S , B-TT B S5 4 PR AL, SR (AR 1 T A 4
4 i T g 7K DX 3R 5 8, R B0 1 U A T R R A A
it e v 22

85



86

iz 5 (R STORAGE TRANSPORTATION & PRESERVATION

120d

HEE 288 HA | 2025 FF 10 A | RRSHUK

150d 180d

(a) 25C
60 d

140d 160 d 180d

(b) 35%C
304d

100d 120d

100d

110d 120d 130d

( )45°C

A1

(d) 55<C

Figure 1

301

25

33
=l

il i
Hardness/N
>

10
5
0 . . . . . . )
0 30 60 90 120 150 180 210
b 5 s [7]
Time/d

B2 REVGBJEEREAE T ® A R
Figure 2 Changes of hardness of dried pork slices under

different temperature storage conditions
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Changes in the appearance of dried pork slices under different temperature storage conditions
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Figure 3 Changes of L" value of dried pork slices under

different temperature storage conditions



&M | Vol.41, No.10

LT R A B, LI I A e, o R T A A A
B 7E25 CIFAAT R I o (E N 14.7940.08 [
R 9.9940.10, 7 35 “CI LA T 4% YA 9 o (1 Fée A% 39
6.880.15, 7E 45 ‘C I 0 2% 44 F %% P i 19 o 18 W A% %)
4.90+0.25, 76 55 CI 5 5% 144 T %% 3l 09 o 18 K& A% 2
4.1140.06, I HLAS [ 5 52 00 50 72 v o o3 I 19 (0 B
] 25 b B 3 BRI (P<C0.05) o 3k S T LM o 1972 1k
550 PO rh DLAL B el AR AT G, R 7 AR Ak 7 A 1 e R
T 5 B0 1R A SR R R A M AR AR A LA AR R
WLLT 28 1 4k AR A 7o R LT 2 1, (0 1 O O o ol LA
B2 MR

161
[
12
s 81

4 - 25%C

—e— 35 C

—a 45 C

0 —~ 55C

0 30 60 90 120 150 180 210
T [
Time/d

B4 FREBEEREETHRRG LT
Figure 4 Changes of " value of dried pork slices under

different temperature storage conditions
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different temperature storage conditions
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Table 3 Sensory evaluation of dried pork slices at 25 °C

i 3 I 1) /d [EREE RS gk ST SRS
0 15.0020.00* 20.000.00° 35.0040.00° 30.0040.00° 100.00=40.00°
30 13.6340.74° 16.3841.06" 31.63+1.30° 25.0041.51° 86.63+1.85"
60 13.5640.50° 16.134+1.73" 30.50+1.41° 24.5042.00° 84.69+3.45"
90 13.00+0.76" 1550+ 1.51° 28.63+1.06" 25.75+1.83" 82.8842.10%
120 12.564-0.90" 15.3841.69% 27.2542.12° 25.5041.60% 80.69+3.95%
150 12.69+1.44° 14.134+1.27¢ 26.75+1.83° 25.2541.91 75.81410.17¢
180 11.9441.05° 14.00+1.69¢ 25.75+1.83" 24.75+1.67¢ 76.4443.97"

T AN RER A R 25 5 W (P<0.05) .
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Table 4 Sensory evaluation of dried pork slices at 35 °C

I 3 I i)/ i LS gk S JAPESY
0 15.00+0.00" 20.00+0.00™ 35.0040.00"* 30.0040.00° 100.0040.00°
20 13.8840.64™ 16.8841.13% 29.0040.93" 20.6340.92° 80.381.30°
40 13.5040.53"* 16.5041.20° 29.7543.96"™ 19.5041.20° 79.25+4.53°
60 12.75+0.89* 15.63+1.41° 28.88+1.36™ 19.13+2.03° 76.3843.70°
80 12.2541.04% 14.7541.04® 28.6341.19™ 17.88+2.03° 73.50+2.27¢
100 11.88+0.83¢ 14.1341.25% 27.6341.41" 16.38+1.41° 70.00+1.93¢
120 12.0041.10° 14384 1.41% 26.2541.67" 15.754+1.58" 68.38+1.79°"
140 11.81+0.80 13.88+2.23% 25.7541.39™ 1525+1.91° 66.6942.80"
160 11.8141.03° 12.134£2.23% 2475+ 1.67" 14.631.69° 63.3144.16
180 11.31+0.70° 11.25+1.91° 24.00+1.69¢ 13.38+1.41° 59.94+3.05"
T RS FREARE R R 2 5 835 (P<<0.05) .
RS ASTCEEEGTREABNBEERR
Table 5 Sensory evaluation of dried pork slices at 45 °C
P 5% i ] /d % RS B2 AN BPEy
0 15.0020.00° 20.00%0.00° 35.0020.00° 30.0020.00° 100.0040.00°
10 13.5040.93" 15.88+1.13° 29.3841.06" 23.3841.30° 82.13+2.53°
20 12.75+0.71° 12.13+0.83° 25.38+1.30° 20.50+1.20" 70.7542.60°
30 12.7540.71¢ 10.6341.69° 25.1341.13¢ 16.7541.04% 65.25+2.38¢
40 12.3840.52¢ 10.63+1.41¢ 21.88+1.46° 15.884+1.36° 60.75+2.05°
50 11.4440.42% 9.25+3.88° 20.13+1.13¢ 14.38+0.92¢ 55.1943.24
60 10.6340.69* 9.1340.64° 19.00£1.07 13.63+1.06" 52.3840.74¢
70 10.1940.84° 8.8840.83" 18.2541.04" 13.0040.76° 50.3140.88%"
80 9.25+1.25° 8.81+0.70" 17.88+1.25"% 12.63+1.06" 48.56+1.70"
90 8.500.93¢ 8.3840.74" 16.75+1.16%" 11.88+0.83" 45.50+1.60'
100 7.2541.04® 7.134+1.13" 16.2541.04" 11.5040.932 42.1342.36
110 6.50+1.07¢ 6.8840.83' 15.1340.83 9.88+0.83¢ 38.38+2.13
120 7.2541.28 6.0041.31 13.25+1.67" 9.88+1.36% 36.384+2.77
130 7.2541.04" 5.2541.04* 11.50+1.41° 9.7541.288 33.75+2.55'
o [RF TR A R 22 5 3 (P<<0.05) .
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Table 6 Sensory evaluation of dried pork slices at 55 °C

I 3 I i)/ % Ak 1 gk S RSN
0 15.00+0.00° 20.00+0.00° 35.0040.00° 30.00+0.00" 100.0040.00°
5 14.2540.71° 17.880.83" 31.7541.28° 23.1340.83° 87.002.14°
10 13.884-0.64° 16.501.20° 28.0041.07° 22.5041.77° 80.884-2.70°
15 12.88+0.35° 15.63+1.06" 26.88+0.83" 22.38+1.41° 77.7541.83¢
20 13.00%0.76" 10.50+1.20° 24.88+0.99° 19.63+1.06° 68.0042.83°
25 12.6340.92° 9.0041.07" 21.6340.92¢ 17.0041.31% 60.25+2.05
30 12.1940.37¢ 8.50+1.20¢ 18.6341.06% 16.2540.71% 55.56+1.76°
35 11.9440.18°" 8.134£0.99" 16.63+1.06" 15.63+£1.06° 52.3142.58"
40 11.81+0.26® 7.634+1.06" 16.63+1.06°" 15.2541.28° 51.3141.69"
45 10.06+0.78¢ 6.631+1.06" 15.8840.83" 14.504+1.20" 47.06+2.51
50 8.81+0.75"% 7.63+1.06' 13.38+1.06% 12.63+0.92¢ 42.44+1.50
T RS AR R 25 5 35 (P<<0.05) .
FT OTE25 CIOFE 514 T 58 A Il S H5 4R A9 Pearson 4 2 R &
Table 7 Pearson correlation coefficients of indexes of dried pork slices at 25 °C
D L a’ b i Jig HR 0% Sk gk
L 1.000 0.851" 0.868"" —0.937"" 0.926™ 0.8917 0.891° 0.872"
a’ 1.000 0.964™" —0.929" 0.930" 0.916" 0916 0.565
b 1.000 0.908" 0.882" 0.879" 0.879" 0.533
fifi B 1.000 —0.968"" —0.980"" —0.980"" —0.719
i 1.000 0.983™ 0.983"" 0.768°
Ak 1.000 0.946"" 0.687"
1 1.000 0.687
A 1.000
TR AE 0.01 K COUI) b S 35 AR 5 5% AF 0.05 7K CRUM ) Ltk 25 ARG
F8 TE3SCMRKEK T A ZEIRA Pearson HH X R &'
Table 8 Pearson correlation coefficients of indexes of dried pork slices at 35 °C
it L’ a’ b T S % RS 1%
L* 1.000 0.907" 0.878" —0.327 0.977" 0.935™ 0.935™ 0.976™
a’ 1.000 0.994" —0.075 0.942" 0.934" 0.934" 0.899™
b 1.000 —0.014 0.915" 0.916" 0916 0.864""
il iz 1.000 —0.346 —0.085 —0.085 —0.256
% 1.000 0.910™ 0.910" 0.942"
Sk 1.000 0.960™" 0.972""
B2 1.000 0.972""
SR 1.000

ToOFRAE 0.01 K ORI B 35 A1 3¢ 5 . 78 0.05 7K CRUI) B i AR 5C

T ALRE E,, 456 2 (5) MK (6) 15 3] 0 1B X 54 DA 14 52

S HEAT B

2.7 O, %K ZRHA o AR A
M5 2.6.2 Arrhenius 77 T2 1T A5 215 A il LA o (B4 N 5%

S BRI E,=54 910.48 kJ/mol, iz IR (6) 4> BIKAZ L) &
B AE R IR AR Y 0,0(45~55 °C)=1.88,0,,(35~45 C)=
1.96. FR¥ 15501 Qm%/\ﬁ(ii)ﬂ%ﬂr@l Qlo*ﬁiﬂﬂgﬁ“%ﬁ

W13,
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Fo FEASTCEBMEGTH AR SIEIRM Pearson 1 5 R E

Table 9 Pearson correlation coefficients of indexes of dried pork slices at 45 C

L L a’ b i i SR % LS 1
L 1.000 0.984™ 0.916" 0.364 0.869" 0.962"" 0.962"" 0.986"
a’ 1.000 0.956" 0.447 0.909" 0.984%* 0.984™" 0.992"
b 1.000 0.629" 0.965 0.974™" 0.974™" 0.950"
i g 1.000 0.749™ 0.545 0.545° 0.428
% 1.000 0.935™ 0.935" 0.898™"
Ak 1.000 0.978" 0.978""
B2 1.000 0.978"
S 1.000

ToOFRAE 0.01 A CRUID) B I 3 AR OG5 76 0.05 7K CRUID) B i AR G

FT10 FESSCEMEGETHEAMZIEIRM Pearson tHX R &'

Table 10  Pearson correlation coefficients of indexes of dried pork slices at 55 °C

B L a b fifi i AR 1% S gk
L 1.000 0.957" 0.883" —0.040 0.899" 0.950 0.950" 0.987""
a’ 1.000 0.907" —0.235 0.763"" 0.8917" 0.8917" 0.9517"
b 1.000 —0.198 0.785™ 0.915™ 0.915™ 0.895™
Tt 1.000 0.226 0.038 0.038 —0.057
JERES 1.000 0.912" 0.912" 0.885™"
Sk 1.000 0.959™ 0.972""
gk 1.000 0.972""
A 1.000

TR AE0.01 K (UM b 825 A 5C 5% 7E 0.05 7K P OBUI) |- i 2540 G .

F1l AEMEERETL .« VEREEELHIEHANZEAFTERSH
Table 11 Zero-order kinetic regression equations and parameters of L', a4, and b values changing with time at different

storage temperatures

@R R C [el )5 77 Fit WA A4, A Rk )4 & # R? SR

r 25 y=-—0.022 2x+31.702 31.702 —0.022 2 0.609 3 2.9818
35 y=—0.032 2x+31.071 31.071 —0.0322 0.767 4
45 y=—0.047 4x+29.985 29.985 —0.047 4 0.736 7
55 y=-—0.133 9x+30.843 30.843 —0.1339 0.868 4

a 25 y=—0.035 0x+14.011 14.011 —0.0350 0.714 1 3.2259
35 y=—0.040 4x+14.336 14.336 —0.040 4 0.988 9
45 y=—0.061 1x+11.655 11.655 —0.061 1 0.8252
55 y=—0.1659x+10.657 10.657 —0.1659 0.69717

b’ 25 y=—0.012 4x+10.473 10.473 —0.0124 0.665 6 3.366 7
35 y=—0.019 6x+10.635 10.635 —0.0196 0.995 6
45 y=—0.044 9x+10.194 10.194 —0.044 9 0.960 1
55 y=—0.122 4x+9.658 9.658 —0.122 4 0.745 4

2.8 HRZREATRNAE B H I8 IE He LA 50 KA o (B 4.11 818 52 JR I 28 o () 5 ST 4 AR 1L

2.8.1 Arrhenius TN ASE (U6 E % AIBTE 55 CRIM FF o {517 Arrhenius 77 F238 2= — 10 169 881.35¢ ¢%+%/T f§,
2T AT SR BRI N A B , 4 A RCE R B I E A A (2) i SRASAS TR IR R R S A G BT 2R . O
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Table 12 First-order kinetic regression equations and parameters of L', a’, and b values changing with time at different

storage temperatures

JUREE R A I UL /°C [l 5 5 WItRE 4, R Rk [l 5 R 4 R >R’

L 25 y=31.667¢ "0 31.667 —0.001 0.6123 3.0657
35 y=31.049¢ "™ 31.049 —0.001 0.789 6
45 y=29.949¢ "0 29.949 —0.002 0.766 4
55 y=30.887¢ "0 30.887 —0.005 0.897 4

a 25 y=14.019¢ “0% 14.019 —0.003 0.6819 3.4027
35 y=14.647¢ 0% 14.647 —0.004 0.990 7
45 y=11.873¢ 0% 11.873 —0.008 0.9259
55 y=10.484¢ 02~ 10.484 —0.023 0.804 2

b 25 y=10.473¢ 0 10.473 —0.001 0.647 2 3.401 6
35 y=10.727¢ "> 10.727 —0.002 0.9915
45 y=10.513¢ "0 10.513 —0.006 0.987 4
55 y=9.686¢ """ 9.686 —0.017 0.775 5

54 AT B 2R DDA Y T A L AR S X 25,35, 45,
55 “CTT I3 8 DAY I 19 0 5 0 R (i 0001 A7 S8

¥=16.134 94-6.604 58x
R=0.925 74

In(-k)

-6.0 . . . . . . )
3.00 3.05 3.10 3.15 3.20 3.25 3.30 3.35 3.40

1 000/T
B 6 ¥ MM a 154 Arrhenius ¥ £

Figure 6  Arrhenius curve of ¢” value of dried pork slices

1% PR A 0% 4 300 A A e 5 B B 4 TR L2 14

282 QO BBIMEIE @R 13 P24 0, BEIA,
ot TR G 1) B S 0T AR A7 TN , LA KGR ) o G B 4
R 15,

T TE 55 “CI L A% 41 5 4 DA I 1) g I 2 11 o 484k
SR8 FR R, € PR AR i T AR AR 50 K B WA )
Bz, BCKE 50 d W 3 IR AE 55 CIV 9 4% 1 T 1Y
PR AN L5 . T 45~55 F1 35~45 °C43 BRI 55 Al
45 CIET i 25 A 1 52 B 88 2R 31 647 O, B B 2 ST, TRt TG

R4 HABERARNERET
MxENE
Table 14 Predicted and measured shelf life of dried pork

I REA TN A

slices at different storage temperatures

R BEAMJEERRLRERETH QO EE . R BUNSRARE SRRERAL AR
Table 13 Q,, models of a” value of dried pork slices at AR BErC #/d /d 2/%
different storage temperatures a'fi 25 543 =180 —
T BE 3 il /C 0, 17 35 251 =180 —
4555 Q=50 1.8877 "0 45 131 130 0.45
35-45 Q=130 X 1.964° /10 55 69 50 38.73
FR15 BAMEARNEIRETH QRT3 HN
Table 15 Shelf life prediction of Q,, model of dried pork slices at different storage temperatures
45~55°C 35~45°C
bR IEROR EEC - — —~ —
T o 2219 /d LRI/ MR /% T e 4230 /d LERBHIA AR R 22 /%
a 25 332.23 =180 — 499.41 =180 —
35 176.72 =180 — 254.80 =180 —
45 94.00 130 —27.69 — 130 —
55 — 50 — 66.33 50 32.65
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P 55 F0 45 CRILE AT . H o {H R A5 A 7E 35~45 “CHl
FEL PN 119 Qo R85 80 X6 T 00 55 °CIE 3 4% 148 T 1 6% 2 49 ] 1%
BEAR, BRI b AN 39 5 bR 780 Sfe 351 0 6% 22 109 . 38 4 Arrhenius
RS TIU AT 0, #E 55 CI R 4% 10 b % PR o (i T90300 1Y
% A1 55 S B SR A 14 A X R 22 38.73% , 7E 45 “CIVTER
F AR R R I o (0 Y BT 4R 00) 131 d 5 S A e )
130 d AR AT IR 227 +1% LA, 5 O\ BERIUA EL i o (H 40
A 4 Arrhenius 5 42 8] 7000 A B HL A 48 Ry (4 ] i L
3 44
GRS T R [R5 I (25, 35,45,55 °C) F 44

PR 1 VR BT (L(E o™i b7 (B RIRE JE (19 75 1 R
A 2T B ORI ) A FE K R T A R R O
Gy OOTEZ T R LR R R T SR 5 T A O
AL AR v S T R, L R T v A A R R 5
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Pearson A &M 43 M7, B 58 T LA 63 W 00 o (B AE o # 0
PRI i 6% 2 100 TOUIAE 2 11 56 ik PR, R ) — G Bl 2 AR
Arrhenius J7 2 1 Q455 Y HE N7 T 5 PR BT 28 S50 0000 455 A4
M5 T A5 1 14 B 22 30) T00000 A5 8 W] 0, A 45 CIE 4% 18 R
i3 Arrhenius J7 B2 TTSE A5 A I 9 0% 48 40) T0I00 0 5 5

B B Z 0] B FE X R 25 7E 4 1% LU, 0,0 558 15 15 1) A AR X 53
FZEEE K, I Arrhenius T A BL 48 mT 5 o DL @ B 1E N 3
PRI I 0 2 30 0 ABS R 11y S R PX -, R — G Bl S AR
1 Arrhenius Jy #2 BT 45 ) 44 J7 #2 0] LU T 5 7RI 7EAS TRt
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