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Water content detection of Camellia oleifera seeds based on temperature

correction and visible/near infrared spectroscopy
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Abstract: Objective: In order to solve the problem that
temperature change during drying can detect the moisture content
of Camellia oleifera seeds by visible/near infrared spectroscopy,
a temperature modified Camellia oleifera seed moisture content
detection model was proposed. Methods: Drying experiments
were carried out at different temperatures (50, 60,70 C) to
collect spectral data. By acquiring the spectral data collected at
different temperatures. the reasons why the temperature affected
the spectrum were analyzed. Then, by comparing the three

spectral preprocessing methods, using the Competitive Adaptive
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Reweighting ( CARS)
(PLSR) were used to establish the benchmark PLSR model at

and Partial Least Squares Regression

60 °C. Finally, the slope/bias method was used to correct the
predicted values of external samples at 50 ‘C and 70 “C. which
greatly improved the precision and accuracy. Results: The
coefficients of determination before and after correction at the two
temperatures were 0. 729 and 0. 848, 0. 763 and 0. 862,
respectively. The relative analytical error RPD values were 1.921
and 2. 565, 2.054 and 2. 692, respectively. Conclusion: The
modified model could effectively improve the prediction accuracy,
achieve good prediction effect, overcome the influence of
temperature, and provide a new method to eliminate the influence
of temperature when detecting the oil Camellia oleifera seed
moisture content by visible/near infrared spectroscopy in the
drying field.

Keywords: temperature; dry; the moisture content; visible/near

infrared spectrum

AR — R0 TR A Bl RHE Y AR R
ol L TR FRR RSN Wi T, 7K 43 3o 3l 5% 6 1 48 1 T
IR A EETH S, ot &k,
R, K g3 S R W 2T TR S AN BEAE . R R
TEZRIMAN T A B P RS — 20 TP K & i TR
P B B 2800 TR L K O A7) 2 5 I 2k RO
JE o FVHT R A 2ORF AR 2 ik D Ty vk O T
BB BORICT FERFE

T AR T JH O 3 B AR AR A 7 i vp R & K
LA B P BT TE BRI L LA K T A O 1
SEME R AP SR R e i i B R ST R I AR
T A TC ARG I A 2R 4 B B T8 S e i 1R
EE Ay BRI HESE T A [ )T A,

127



128

iz 5 R # STORAGE TRANSPORTATION & PRESERVATION

L AT 3 3 2T A1 O 3 ik BT TR R K 3 AR R 43 R
R G, e 70 2R 1 00 00 A 1A K 3, 20 B8 o 1 26 1k 90 %6 LA
o ERSCNAES T LT A0 1% R I S 25 K 1 A 42 B4 %
B0 A3 BRI T 326 AU45 O Ik 2k T 1) U3 o 1 R 5k
100% ., Melfsen %57 F 18 S 5F 305 21 A0 18 6 A I T 4 4
R W R B i, B 4 TN oE A SR 3k 92% DL E ., Elsohaby
ST ] 2T 1 '3 A B /s - 3Fe (8] T F5 0 1% 4 R0 4R
WIFL R 1 G IR IE , TR E N 5%,

SR, I 21 A0 385 46 T 7 6 0 45 ) S 3% 0 5 32 3R B
RE AN S A5 R R R, Hrh R R R R Y 5 R
F2U L TN S R R e A AR L, BB RN
FeiE IR A AL . MASKF KA O H 4 78 TR,
T AT 2T IR 1 R [ 43 52 K 4 B 4R 3 A8 4, J 3
O—H L F 0] UL /35 21 0 5 335 1 W e 8 B DA B ik JBE %
Az AR AR R I T A O R B AR A e G A T 4 R

AT A TR B R e ] UL /3% 21 A1 5 335 A 0 3 8T
KRB M S I 080 A DL AR . F 5 8L DR TR I B R R
V4 JH KT SR R 5 %t 4, i M — o Bt i TR A I A A i
HT] U, /30 2T A T A T A 4k S A2 3R R R v Y )L O oR
FHTT UL /305 £ 81 56 335 A5 0 i 5k A2 v dih 256 5 K S ) 3
I VL2 114 5 e L A 4
1 MES5Jk
1.1 #RIFEs
1.1.1 # 8

MO - P PEH LAY T 2K R 360 D CE AN 3 A
KR F 50,60,70 °C T #ATIER) , F 7, BEHLIEH 360 K
WU A L RN 5 TE i B BRI 4 g I AR RT R
i MO L RS BN L T R S 0 LD s Tl A AR
112 EEAURES

JEUR : HL-1000 B, TR K 5 W B < Z OG- g 5
ZEHH B AR

Y L Maya2000 Pro &I, 3% K 0 Bl K 199 ~
1113 nm. ffi H Y B 5% 4F 3% 3 0% I ROk Ok 4L, 6
Oceanoptics 2 7 3

HET46 . XGQ-2000 AL, Wi VT 1 IRAL AR A IR A ] 5

W& T RKFEJY/YP11003 B, #1171 J& B 52 ) &%
HIRAF,
1.2 RiExR&E

B B AT OGS & R A EE (B DL xR
SAFOEI ODEIEMY BT RN EY S IR
F. WOCRENN T IHBR IR 2, W16 B E e, &

7,
r=A—P 4D
T Cc—D’
.

R——M 27 B S5 4 5

B 2548 | 20224 12 A | RSV

A IE i R 2R D 4 1 R G B 5

C— i ALY 2 25 S5t 6T 5408 5

D—— bR BT 2 25 IS RS U

Se 18 SRR E ETAR LT3R 99 V6 il B 7E %5 PAT I A
hOBREAED . R HEEE FEMREHIEL) 3 em
b, B IE S 5 B s BBCHE AR R G il A%k, BT
LR IE R J7 2~3 cm Kb IR 5 I 5 618 i .

Xof A — & 43 1Y 120 KL I A% R BE BLAK K SR 5 4l
10 4, MU EE S ks 430 b 2 ok B A BE A R IR IR
50,60,70 ‘C FHEF, M+ 0d. B0 1 h BOB — A 34756
T L TR R O B, DA o T BT L e e
FA) TR B 5 A (8 % AR 5 3 K S0 o TV A T R Ok
AR 5, R 7R 5 5 i SR A I BN 8 — 1 B i
. IhFEEREEHE 10 h G2 WRERE.HT
120 A AR B KR 1 6 IE g

Sk FcHE B B A 0 3K 32 G, B Microsoft Excel
2019 i3 . 3% Jl MATLAB 2019 b, Python 3.9 4 {4 4b 3
Kb .

6
3. 4. Y BDOES 5. WEA
9. M HL

Bl wiHrEsEigeErdd
Figure 1 Schematic diagram of Camellia oleifera
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Figure 2 The original reflectance spectrum of Camellia

oleifera seeds collected at 60 °C
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Figure 3 Raw spectral curve and curve subtraction comparison
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Figure 4 Modeling results for 50 °C and 70 °C samples
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