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Abstract: The study undertook a thin-layer hot air-drying experiment on rice, and an orthogonal testing
approach was used to explore the drying characteristics under diverse conditions of hot air temperature,
humidity, initial moisture content, airflow velocity, and tempering ratio. It compared the applicability of nine
different accumulated temperature-nutritional index (protein, fat, starch) mathematical models in the hot air
drying process of rice. The results showed that the experimental scheme was designed using Central-
Composite design, and the parameter combination was optimized through a regression model to hot air
temperature hot air temperature (T) at 38.5 °C, humidity (RH) at 48.086%, initial moisture content (MC) at
19.82%, airflow velocity (V) at 0.70 m/s, and tempering ratio (TR) at 1.45. The relative error between the
experimental results and the optimized results was 3.65%, and the relative error of the accumulated
temperature-nutritional quality model was 5.92%. Through mathematical model fitting, it was found that the
accumulated temperature-protein content was best fitted by the modified Page II model, while the
accumulated temperature-fat content was best fitted by the Thompson equation. The accumulated
temperature-amylose content was best fitted by the Midilli equation, and the accumulated temperature-
amylopectin content was best fitted by the Weibull II equation. All models were highly significant. The
optimized drying process maintained nutritional quality and improved drying efficiency. This study could

provide a new approach for in-depth exploration of the mechanism of rice quality changes and lay a
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foundation for the subsequent development of intelligent control systems.

Key words. accumulated temperature; nutritional quality; process optimization; drying model
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I BB A EAS , AT A T LR L
(TR, OUIE A5 B demy o AR ) SRk
AORERL, DUWIA AT T8 B A B B Tt
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R R IE : BT AR RE 5055, 2023 4F 10
AR H kAT

BES A alad 105 CCHEAR L& KRR 1R
Wk KR 30% (wb.), WIHRBRIERN 1%,
2% [ SR B X R S ) 5 SR FH LA 15 0 7K 43
Sy MTASCIRS BE A TR IE o 78 SCI T U iy 18 31 5L 56
PR TRREA Sk R K 4343 B AN S B I o et
KGr, DABRORIR B 5250 BT 55 9K 43 o S8 AT T
FBRER . R PRI /NIREAFERL, R
FEI L) ORI AR A Bl AR R SE R b R SR
JEREMEETER IR, AP IE R S IR
(4+1) CHYEFEF
12 NE5EE

YRS SR TR B o | BT,
20 T DL I 4 ] T AR e R b TR A B Y IR
FE MR EE . R, WERRAE SR TR S AL,

B TR AL R TR AR . PRk B 4
ZTAER0.5 °C, ML 1%, AR
HIE£0.1 m/s, HARMARBATEILE 1.

1 UFEH5EE
Tablel Other instrumentsand equipment
IR AR Al
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vt R e s
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INBLREAHL
CM-5 FERBIA G @4
Perten RVA4500 HRIFUKERE (YL
DGG-9250GD 75 Fy $AufH Ji
HA
FEH B BHEPL
08-200 HiE=\IRG 4%
TG16K &L
HS153 /K343 HH%
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13.1  HKEEITE
13.1.1 H/AKE (MC) ZSH& GB/T 14489.1—
2008 CIHURE K4 K45 K Wy i D ) I RE AR 1Y
KR, BRI AKE AT

mMc="4" My

m

A, MC REHFIBILEKE (%), mt
EBEEFE (g), md R TEFE (g).
1.3.1.2 THESKE (Mg)  fEEHTHE S
FHEE KR, HIFHAKXWT
— Mt

100 — M,

1.3.1.3 Kot (MR)  KAHFER—EHKET
TR REIR KE, HHEAXWT
Mg — M,
MO_Me

Horp, MRy t BEZIRE A KA M A RS
B KR (T, %; M MERE TN
TP KR, %,
1.3.2  BURBIEIHMES:

TR 2 X MRS T AR MY A K
BURMES B o AR A A i g 2 SR 012 2022
FE A 2 1A SRR A N F

X (1)

My x100 X (2)

MR = A (3)

ATn:Z(T—Tei)xti x (4)

i=1
Horp, ATn AREAWEETERBR, Ch; T
OMCEFPRLIREE . °Cs t AR EAM, h (&
WA FRE R 0.25 h ); Tei SA%E | ASFR IR JE A5
BRI ERE, °oC, HARIMTHIR.

T,=——C exp(-Cy xM;)-C, X (5)

" In(RH)

Horbr, RH g2 TR XS, /G
M 5 | MR E IR A MR R E KR, % (T
) C . Gy CoE s, HAESTEME A G,
HRAE A A AR X 1Y) €, =529.276, C,=52.725,
C,=0.177.

1.3.3  SEERHRARIE

E M i &% & ( Protein content, PC ) &8 GB/T
24897—2010 FR M50 FFAHRLER 10T & 2 I )
AT . BB & & ( Fat content, FC ) &8 GB 5009.6
—2016 (B A B bR & b oig 17 e )
AT, BHEEEM & ( Amylose content, AC) &
M8 GBT1S683—2008 { KoK ELHEVE R & & A I & )
AT, SZBETE N & i ( Amylopectin content, APC )
Z: M8 DB32/T 2265—2012 { fif & T K h B AE T H)
S Ve By S B e ) AT,
1.4 EWEHAFR

ABEFECR 0 G173 ( Central composite
design, CCD ) 55, BiTixil 1 59 4525 e,
Hrp g 32 A F I . 10 DMl s LK 17
AN, DA BT E 9 AR 22 1] 1) 28 R0 HE
FPURBERINT o 8 1Y HA CHE T 2 S B A N
AL 58 TR (T, 35~55 °C), =
SAXHEEE( RH, 30%~50% ) W1 4h /K 43 & F:( MC,
20%~28% ). KE (V, 0.36~0.84 m/s) LI Z&5
b (TR, 1~4), #5478 a0y BARIK P15 B e 2
TG TR 2~3 iR,

*2 ZHEEKFE
Table2 Levelsof response surfacetest factors

% e it 5 Ak i (E
-0=2.378 -1 0 1 «a=2378
THRELEE°C T 35 408 45 492 55
AHXRE /% RH 30 358 40 42 50
WIREKRI%  MC 20 223 24 257 28
K/ (m/s) \% 0.36 0.5 0.6 0.7 0.84
ZIN TR 1 19 25 3.1 4

TE: G2 LU SR BAR G SR 6] 5 T 4 A [R] £ LR
Note: The tempering ratio is the ratio of single tempering time to
drying time.

1.5 HiE4bE

BASPRE R M AE 3 WK, BEEIIE , >R FH SPSS18.0
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AT AT Ab 2
2 HER55H
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HA B EME(P<0.05), J 4000 A 2 2 ( P>0.05 ).
% 4 1530 T 40 R ) 2T R I EAR R, FR
BT ARRE B R I CV ELAE A K6 56 4 RAE B v )

M. RO WAHXEZRE, CV WS RE, EbrfElm
ZEYMENE e, HAAEEUN, RS T 5E b
Mim, CVAE— R D<12%>24,

MR ERER
Table3 Response surface experiment scheme and results

Fe T/°C RH/%  MC/%  V/(m/s) TR Dtt/min AT/(°C'h) PC/%  FC/% AC/mg/g) APC/(mg/g)
1 40.8 35.8 22.3 0.50 1.9 7.38 301.17 8.35 246 1522 72.99
2 492 35.8 223 0.50 1.9 5.28 259.86 8.31 2.21 11.82 54.85
3 40.8 44.2 223 0.50 1.9 9.54 389.10 8.45 230 11.64 82.69
4 492 44.2 223 0.50 1.9 8.22 404.34 8.38 2.49 7.52 74.56
5 40.8 35.8 25.7 0.50 1.9 9.52 388.21 8.41 295 1933 99.50
6 492 35.8 25.7 0.50 1.9 6.61 325.13 8.46 263 16.01 101.16
7 40.8 442 25.7 0.50 1.9 12.39 505.44 8.43 252 13.66 105.37
8 492 442 25.7 0.50 1.9 9.65 474.86 8.50 2.36 9.44 112.11
9 40.8 35.8 223 0.70 1.9 5.96 243.17 8.75 2.71 9.07 77.97
10 492 35.8 223 0.70 1.9 4.49 220.99 8.65 2.31 11.79 61.58
11 40.8 44.2 223 0.70 1.9 7.42 302.87 8.81 2.55 11.79 86.52
12 492 442 22.3 0.70 1.9 7.29 358.67 8.71 2.53 6.77 68.35
13 40.8 35.8 25.7 0.70 1.9 9.51 388.14 8.56 275 1773 102.91
14 492 35.8 25.7 0.70 1.9 5.92 291.18 8.49 234 1826 104.01
15 40.8 44.2 25.7 0.70 1.9 12.38 504.97 8.66 232 18.04 109.50
16 492 44.2 25.7 0.70 1.9 8.19 403.11 8.49 227 1593 118.61
17 40.8 35.8 223 0.50 3.1 9.33 380.73 8.57 2.04 8.23 115.73
18 492 35.8 22.3 0.50 3.1 6.19 304.38 8.60 222 1023 90.03
19 40.8 442 223 0.50 3.1 12.36 504.36 8.54 227 1276 96.40
20 492 442 223 0.50 3.1 7.37 362.36 8.57 2.58 7.22 81.83
21 40.8 35.8 25.7 0.50 3.1 12.44 507.55 8.67 2.32 9.30 106.67
22 492 35.8 25.7 0.50 3.1 8.37 411.64 8.74 227 12,99 115.83
23 40.8 44.2 25.7 0.50 3.1 15.40 628.32 8.61 2.02 7.18 81.57
24 492 442 25.7 0.50 3.1 10.47 514.96 8.70 2.34 8.28 106.09
25 40.8 35.8 223 0.70 3.1 8.26 337.01 8.70 2.06 6.37 109.14
26 492 35.8 223 0.70 3.1 5.16 254.04 8.63 2.02 9.53 88.53
27 40.8 442 223 0.70 3.1 9.31 379.78 8.68 223 1388 94.09
28 492 44.2 223 0.70 3.1 7.23 355.55 8.56 278 1036 70.79
29 40.8 35.8 25.7 0.70 3.1 11.31 46131 8.69 210 11.68 126.08
30 492 35.8 25.7 0.70 3.1 7.21 354.57 8.71 2.03 1823 121.65
31 40.8 442 25.7 0.70 3.1 12.30 501.84 8.66 198  14.74 91.49
32 492 442 25.7 0.70 3.1 8.43 41459 8.64 216 16.37 98.61
33 35.0 40.0 24.0 0.60 2.5 13.20 462.06 8.62 260 1520 105.67
34 55.0 40.0 24.0 0.60 2.5 5.44 299.11 8.61 2.61 13.52 96.61
35 45.0 30.0 24.0 0.60 2.5 5.49 246.83 8.64 253 18.49 124.38
36 45.0 50.0 24.0 0.60 2.5 13.16 592.13 8.61 258 14.15 107.90
37 45.0 40.0 20.0 0.60 2.5 5.32 239.25 8.46 2.02 9.93 83.71
38 45.0 40.0 28.0 0.60 2.5 9.87 44430 8.48 197  17.87 132.58
39 45.0 40.0 24.0 0.36 2.5 9.70 436.58 8.68 2.47 3.78 64.82
40 45.0 40.0 24.0 0.84 2.5 7.19 323.63 8.86 2.40 9.22 69.61
41 45.0 40.0 24.0 0.60 1.0 6.61 297.60 8.48 239 10.09 59.90
42 45.0 40.0 24.0 0.60 4.0 9.00 405.00 8.63 172 1047 94.88
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5 T/°C RH/% MC/% V/(m/s) TR Dtt/min  AT/(°C-h)  PC/% FC/% AC/(mg/g) APC/(mg/g)
43 45.0 40.0 24.0 0.60 2.5 8.13 365.63 8.80 2.17 12.58 97.10
44 45.0 40.0 24.0 0.60 2.5 8.03 361.43 8.77 2.00 8.88 86.62
45 45.0 40.0 24.0 0.60 2.5 8.05 362.10 8.73 2.13 8.78 97.73
46 45.0 40.0 24.0 0.60 2.5 8.08 363.60 8.66 2.38 10.54 93.49
47 45.0 40.0 24.0 0.60 2.5 8.88 399.53 8.72 2.19 9.00 87.59
48 45.0 40.0 24.0 0.60 2.5 7.92 356.18 8.73 2.06 10.82 92.52
49 45.0 40.0 24.0 0.60 2.5 8.15 366.90 8.80 2.17 12.59 96.50
50 45.0 40.0 24.0 0.60 2.5 7.99 359.40 8.75 2.08 8.90 87.62
51 45.0 40.0 24.0 0.60 2.5 7.24 325.80 8.72 2.14 8.79 96.63
52 45.0 40.0 24.0 0.60 2.5 8.08 363.60 8.67 2.27 10.51 93.99
53 45.0 40.0 24.0 0.60 2.5 8.88 399.45 8.73 2.17 9.15 88.79
54 45.0 40.0 24.0 0.60 2.5 8.17 367.73 8.73 2.11 10.78 92.72
55 45.0 40.0 24.0 0.60 2.5 7.24 325.80 8.74 2.08 8.90 87.82
56 45.0 40.0 24.0 0.60 2.5 8.04 361.88 8.72 2.14 8.98 96.33
57 45.0 40.0 24.0 0.60 2.5 8.83 397.28 8.68 2.27 10.51 92.39
58 45.0 40.0 24.0 0.60 2.5 8.08 363.53 8.72 2.17 9.10 88.58
59 45.0 40.0 24.0 0.60 2.5 7.97 358.43 8.73 2.11 10.71 92.92

T PRGBS T, #XUBE RH, RS /KE MC, #RRKE V. ZJH TR, BTHE D, AR AT; HP R TROBES
FEH SR PC=7.58 ¢/100 g. R & FC=1.9 g/100 g. EHEIEN AC=6.62 mg/g. ZHEVEM APC=118.7 mg/g.

Note: Hot air humidity T, hot air humidity RH, initial moisture content MC, hot air wind speed V, tempering ratio TR, total drying time
Dtt, effective accumulated temperature AT; Which is undried rice protein content PC=7.58 g/100 g, fat content FC=1.9 g/100 g, amylose
AC=6.62 mg/g, amylopectin APC=118.7 mg/g.

2.2 EEEENEEHENH 7 . ELEETERY . SCHETE MY AY "R I AR,
SRS AR . AAORUE . R R HIBEA B ER RS R RIE TR 4 Frs,

Fx4 ZHRsmAMEEFERE
Table4 Quadratic polynomial regression model
M) S E2EEEL ey R ()%
Y, =-22.9048-0.048136 7*A —0.876 145*B +3.058 61*C — 6.010 8*D

Dt , , 0.9398 7.06
+7.64116*E —0.052 790 9*A*C —0.147 053*A¥E +0.014 593 5*A% +.0.014 610 2*B

Y, = ~1532.43 + 21.250 8*A —39.705 9*B + 138.353*C —819.682*D + 299.058*E —1.653 32*A*C
AT , \ , , , 09190 7.07
—5.504 44*A*E +0.272 099*A> +0.661 016*B* —0.706 456*C +460.622*D* —1.430 6*E

Y, =—13.531+0.166 811*A +0.132 395*B + 0.942 584*C + 11.266 5*D + 0.720 474*E — 0.066 247 8*A*D
PC —0.010 073 8*B*E —0.246 8*C*D + 0.029 186*C*E — 0.807 224*D*E — 0.001 438 06*A? 0.8956 0.5380
—0.00133621*B*—0.018 016 5*C? +0.202 091¥*D? — 0.090 118 6*E*

Y, =3.172 514 0.196 69*A +0.682 91*B — 0.303 304*C + 0.072 018 6*D +0.069 834*E + 0.094 378 9*A*B
FC —0.043 437 1*A*C +0.145 768*A*E —0.158 044*B*C + 0.152 018*B*E — 0.087 835 5*C*D + 0.076 775 8*A> 0.8974 3.96
+0.107 54*B? —0.044 544 8*C? + 0.052 949 5*D* —0.036 689 3*E*

Y, =452.644—5.278 27*A —2.883 52*B —13.853 8*C — 273.98*D — 21.894 4*E — 0.059 747 5*A*B +0.076 842*A*C
AC +1.319 4*A*D +0.347 28*A*E — 0.085 776 2*B*C +2.280 81*B*D + 0.355 633*B*E + 7.333 6 7*C*D — 0.692 551*C*E  (0.902 8 11.80
+10.534 8*D*E +0.045 420 8*A? +0.065 066 7*B* +0.255 692*C? — 57.620 9*D?* + 0.200 655*E*

Y, =1577.79 —33.857 6¥*A —17.121 6¥B — 74.179 4*C + 276.713*D + 285.354*E +0.100 393*A*B
APC +0.875 235*A*C —2.921 02*B*E +10.417 2*C*D — 5.276 09*C*E + 0.091 369 3*A? 0.9506 4.57
+0.241326*B?* +1.008 9*C? —430.515*D* — 6.510 01*E

T Horh ARBEE . B AUERPIURE . CREWIHE KR, DARERKE, ERREIRIL, AP mmoyIEges (SLkr) .
Note: Where A stands for drying temperature, B stands for hot air humidity, C stands for initial moisture content, D stands for wind
speed, E stands for tempering ratio, and the terms in the formula are non-coded (actual) values.

6]



.
WAL
e e s

£32%5 2024 F B5H KFOERE
F5 BEFARBWAFESHER
Table5 Results of variance analysis of regression model

Eiz7n LS ST A A ¥y F {H P{H

LAY 277.86 9 30.87 84.95 <0.000 1 e
Dt hk 2z 17.81 49 0.363 4

e L33 14.50 33 0.4395 2.13 0.055 1 AEF

R 3.30 16 0.206 5

LA 3.753E+05 12 31273.03 43.49 <0.000 1 L
AT = 33 074.27 46 719.01

AT 26 382.28 30 879.41 2.10 0.0596 NTE S

R2E 6691.98 16 418.25

R 0.794 8 15 0.053 0 24.58 <0.000 1 BE
pC B2 0.092 7 43 0.002 2

e 4815 0.070 9 27 0.002 6 1.93 0.287 9 AEF

R2E 0.021 8 16 0.001 4

Y 3.02 16 0.188 5 22.95 <0.000 1 B
FC 5% 0.3450 42 0.008 2

A I 0.216 0 26 0.008 3 1.03 0.8773 FNTE

R2E 0.129 0 16 0.008 1

Y 659.89 20 32.99 17.64 <0.000 1 B
AC B2 71.09 38 1.87

AU 44.89 22 2.04 1.25 0.330 1 PNTE S

R2E 26.20 16 1.64

LAY 15217.98 15 1014.53 55.19 <0.000 1 W
APC B2 790.48 43 18.38

PR 557.73 27 20.66 1.42 0.234 1 FNTE >

R 232.74 16 14.55

23 I Z25HMh«

e L VB 5 RSB VE B 1 IOK S B R
PUrEvER, diRepiE R EYRE . IR, 1%
TRARE EE A, IF HE5 R B SE  Jib T 20 i Al
BRGNS, G A B T OR 5 AR i,
FOEPE ST, MM 1 O A il B F S T i
JREIUIL 23 DR R B TR 1] L BUE A S BE TE
Bt ReEEAm S, Ba e, HEE
TEM E iR, AR BAIRETE®RSHEAE, FIH
Design-Expert #{E X R AT 4L , 75 3] S5 E
RN AR TS E A A AR B 38.5 °C L #UXL
MEJE 48.00% . WIUA /K4 19.82% . XU 0.7
m/s, ZEINH 1.45, MR IE 7.48 h, AR
I 287.31 °C-h, HHFIEH 8.59 ¢/100 g, A5
i 3.00 g/100 g, HLEETEM 18.27 mg/g. LHETE
¥ 95.82 mg/g.

24 FIR-BEFIERERIERE

WG S SOk E R R SRR S E 21 9

P LR BEAOR U S2420) R MATLAB %52

WP UEAT AR LI AR B, I 45 AR TR X
T e ZECR? . o2 F RMSE, Sl % Lt 3 3T
Wrigts, ARG TR,

AR -2 1 0 A A R 3], 3% 7 W,
LA R B 1R 516 1 Page TTAS AL, A RIA H:
B3 FALDIEIE Page TR ABUR R, R
TN 0.515~0.678 FIf LA 283k FI /518 I Page
1 5 BN Z S B G R A THRAURBA . HAR
“BUR-E SRR PR AL 3 i R R R - 2R
Fra A Horp, BRRL-BR D LA SR R
{}j Thompson J 2 ; FUR-EHHEEH & B LA R
AR Midilli D5 BUR-SCHEEE S & B S
OB A AT Weibull 11 5 72, BERIERH H B %
R 8,

25 ISIESLL
2.5.1 B SEERIET R

IS ST IR SR, T BR B AL IR
25, BT 3 YOPATIR, SCIREERIE 9 PR,
SIBTRLAL, SEHE S BA LA SRR T Y iR 22
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Table6 Calculation results of moistureratio and drying accumulated temperature
TR E/h RIS K% TSR % YEiTERBR/(C-h) B TEI/(C-h)  PC/% FC/% AC/(mg/g)  APC/(mg/g)

0 21.00 26.58 0.000 0 0.000 0 7.58 1.900 6.622 118.72
0.25 20.80 26.27 9.0555 9.0555 7.59 2.141 6.684 118.54
0.5 20.45 25.71 19.100 5 28.156 0 7.60 1.918 6.738 117.01
0.75 20.09 25.14 18.843 3 46.999 3 7.61 1.919 6.822 115.93
1 19.48 24.20 36.697 6 83.697 0 7.62 1.925 7.006 113.36
1.25 18.92 23.34 35.639 1 119.336 1 7.63 1.925 7.040 111.81
1.5 18.39 22.54 34.502 2 153.838 3 7.64 1.935 7.202 111.76
1.75 17.90 21.80 33.2893 187.127 6 7.65 1.939 7.362 110.24
2 17.42 21.09 31.969 0 219.096 7 7.69 1.939 7.478 106.34
2.25 17.00 20.49 30.698 4 249.795 1 7.71 1.932 7.539 104.66
2.5 16.64 19.96 29.474 9 279.270 0 7.74 1.947 7.657 101.53
2.75 16.24 19.39 27.999 2 307.269 2 7.79 1.956 7.742 101.41
3 15.95 18.97 26.839 4 334.108 6 7.81 1.960 7.916 97.30
3.25 15.65 18.55 255529 359.661 5 7.85 1.967 8.045 96.84
3.5 15.33 18.11 24.115 1 383.776 6 7.93 1.969 8.293 96.57
3.75 15.05 17.72 22,7417 406.518 3 7.98 1.975 8.371 96.52
4 14.80 17.37 21.4220 427.940 3 7.99 1.982 8.430 94.34
4.25 14.54 17.02 20.005 5 447.945 8 7.10 1.988 8.593 92.34
4.5 14.34 16.75 18.863 9 466.809 7 8.19 1.988 9.087 89.21
4.75 14.16 16.49 17.743 4 484.553 1 8.27 1.998 9.241 89.03
5 13.95 16.22 16.439 5 500.992 6 8.28 1.995 9.396 88.85
5.25 13.77 15.97 15.2590 516.2515 8.29 1.995 9.416 87.61
5.5 13.61 15.75 14.128 6 530.380 1 8.26 2.000 9.450 87.04
5.75 13.40 15.48 12.673 9 543.054 1 8.29 2.013 9.664 86.46
6 13.28 15.32 11.779 5 554.833 6 8.35 2.015 9.733 86.42
6.25 13.21 15.23 11.258 8 566.092 4 8.39 2.019 9.758 85.39
6.5 13.14 15.13 10.680 1 576.772 5 8.42 2.023 9.833 84.08
6.75 13.00 14.94 10.216 0 586.988 5 8.46 2.024 9.930 83.71

R7 ERMBFEBRITNIER L

Table7 Several commonly used mathematical models

i) R W sh Ll ¥ WEBEE (107*) RMSE 875 (10*)
Lt iE N=aAT+b 0.825~0.876 0.572 043 2~19.537 01 2.145~52.166
£ I3 N=aAT2 —bAT +c 0.811~0.863 4.275 339~6.408 121 0.049~2.70
117 Page 11 J7 7% N = exp(-KAT™) 0.856~0.879 1.061 333~14.115 93 0.297~16.017
Rt D7 1E Page 1T 772 N = aexp(—AT") 0.515~0.678 1.034 447~12.900 39 3.357~6.710
i Weibull 75# N =aln PC + b(In PC)? 0.797~0.839 5.888 49~8.796 60 0.297~16.017
ATY

7 Weibull T 77# NI = aln PC+expl:—£aj } 0.885~0.929 1.061 333~14.115 93 0.228~12.472
£ Midilli 777 N = aexp(-kAT") + bAT 0.857~0.889 0.030 182 3~1.515 054 0.014~1.697
{}j Thompson 752 t = aln N + b(In N)? +cN 0.822~0.859 0.028 037 2~1.408 121 0.297~16.017
DB IE Page Il J7 2 N = aexp(-KAT") 0.863~0.951 0.028 037 2~1.408 121 0.014~1.60

T N RRERIERIL, AT R, RFRWTRRE, 2 RARITRRKM, RMSE FRairifEiis,
Note: N stands for nutrient output, AT stands for accumulated temperature, R® stands for determination coefficient, X* stands for Chi-square
test value, and RMSE stands for standard error.

N 3.65%, RIS GIEE REEAR—EL, IRAEPEI TR . R BIE Page Il J7 R

REAT T 488 it SR W) PR 3R B 5 B T R A BB AE, 5 S 3 -5 O = 18]
252 BIRUEGIESIR ARAXS R 22 o SR 10 fin, SERE S5 AUE

XS B R B R IEAT I, BEAL 3 AR ROAEX PR 22O 5.92%, SEE(E S UNA(E B A
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Table8 Evaluation of nutrient index optimization model
B (N) ey S ik R LR ik x> R (107%) 3% RMSE i (107*)
HEHE (AT-PC) {5 &IE Page Il 772 0.863~0.951 0.028 037 2~1.408 121 0.014~1.60
HEWS ( AT-FC) {}j Thompson J5 ## 0.889~0.953 0.054 231 8~1.872 559 0.028~2.051
HEEJER (AT-AC) 15 Midilli J7 72 0.902~0.979 0.031 712 3~1.105 358 0.024~1.697
LHEEVERT (AT-APC)  {h Weibull IT J5 2 0.873~0.941 0.061 843~2.012 453 0.147~3.017
9 MUSHIRWIELER
Table9 Test results of optimization parameters
T/°C RH/% MC/% (I;//S ) TR  Dtt/min AT/(°C-h) PC/%  FC/% ( Hﬁ‘;g ) (ﬁg% EIR 2
St S HmAE 7.48 287.31 8.59 3.00 1827  95.82
R SEH4 1 385 " 082 07 145 7.20 28692  7.92 240 1749  90.66
SR SR 2 7.64 278.65 8.38 293 17.05 9740
Wik g0 3 7.10 274.75 8.83 294  17.80  93.70
IR % 2.24 2.51 2.48 8.19 4.50 1.98 3.65
* 10 HEBIFLER
Table 10 Results of model verification
Dtt/min AT/(°C-h) PC/% FC/% AC/(mg/g) APC/(mg/g) R
5% 50 330 9.59 446.40 8.42 3.71 15.14 100.12
FHA 1 9.57 453.49 8.57 3.59 15.45 100.70
W% 0.23 1.69 1.78 3.30 2.00 0.60
A T 8.51 365.02 8.49 2.95 16.97 98.84
S 2 8.22 348.14 8.14 2.81 17.99 93.92
R/ % 3.47 4.62 4.17 4.60 5.99 4.98
R RIUE RN 7.75 321.92 8.53 2.91 17.22 97.04
SR 3 7.60 308.92 7.99 2.75 16.36 87.85
W% 2.04 4.04 6.36 5.59 5.03 9.47
TR % 4.79 3.25 6.89 7.35 6.57 6.68 5.92

RS — B . b, AR SO T
M 17

3 #it
ARWFFER TR T AR A KRS TR,

AR A I R TR SRR T T T
TR IR AR TR FERE T o XS L A
9 MNECARA, e T XS B TR AR LA I
ERIREE | b 714 IF Page 1T 870 | {7 Thompson
TR 5 Midilli J5 R FF Weibull T J5 82 23 51 %
TR -FE T . R -BE R . T4 V€ R RN SRS VE K
& AR LRI T B AL A RO . RO IE S,
RN, FIAE 5 5250 i AH X7 X858 2240y
5.92%, UEBH T 48 HH A5 L R A% A s 100 A 48 Tk
LR E R R AL ISR SRR T

BT 2 e fesot SRt TR RS, A
BT S BR A e o S BT MR R B PR TR, XA
b Az 7 4 52 B BA EE LAY 4R S (EL
Sk
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