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Nondestructive detection of internal quality of

loquat by near infrared spectroscopy
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WE. A B ;L 4k % & K (near infrared spectroscopy,
NIRS) #F 101 A deAe # F 24T K AR A 0, W43 4 o 09 7T I8 1
[E] % 4 (total soluble sdid, TSS) . [FH £ 8 A Vc & &. & 4
18 % N = 3 ik (partial least squares, PLS) 4 4] #& 5 TSS.
BB A Ve &0 RAFBA, KA T AREE A 5 5] xF TSS,

TH AR A Ve e iR E A BB AT AN, FAM k2 AH R,

4% A 0.906,0.745,0.554, A M ¥ & MR & £ (root-mean-
square error of prediction, RMSEP) 4 #] # 0.628, 0.048,

2.230, B TSS & 48 2F 4 #7i% £ (relative prediction deviation,
RPD) % 3.31, i@ £ 8 A Ve #9 RPD % 4 2.00,1.52, %
Wk ey TSS 6 R AR R T A T 5 R M, dAe 6y T

BB A Ve 2 F TR M4 sh 3 2 AT 4wl A2 A o A R
AHTH-FRG,
KB e s S 4r sh K T M B Y M5 T i AL Ve

Abstract; Spectra data of the 101 loquat samples were obtained by u-
sing NIRS and the TSS, titratable acid, Vc of the samples were de-
termined by conventional chemical methods. The mathematical pre-
treatment methods were used as spectral preprocessing options, and
then the calibration models of TSS. titratable acid and Vc were es-
tablished respectively by PLS. By using these models, the TSS, ti-
tratable acid and Vc in the validation sets can be predicted. The R ,?
are 0.906, 0.745, 0.554, RMSEP are 0.628, 0.048, 2.23 respective-
ly, and the RPD of TSS is 3.31. Thus, the calibration model of TSS
can be used for the actual detection. The RPD of titratable acid and
Ve are 2 and 1.52 respectively. The content of titratable acid and Vc

in the loquat can be tested by NIRS. However, the detection accuracy
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remains to be improved.
Keywords: loquat; near infrared spectroscopy; soluble solids; titrat-

able acid; ascorbic acid
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Figure 1 Near infrared spectra of 101 loquat samples
1 HERIZAHESE'
Table 1 Soluble solid, titratable acid and Vc contents of lo-

quat samples

414y AR/ 0 ATEERR/ % Ve/(107 2 mg - g

/M 3.700 0.033 1.396
ISP 15.190 0.396 38.045
-2 {8 8.654 0.186 8.166
o o A 2 2.146 0.101 6.748
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Table 2 Results of TSS calibration and validation models by

PLS with different mathematical pretreatments

on spectra
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Figure 2 Prediction results for TSS content of loquat using

NIR spectroscopy
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Table 3 Results of titratable acid calibration and validation

models by PLS with different mathematical pre-

treatments on spectra

FEIESE(n=066) BiE%E (=32

BRI R EWOY RPD
R.? RESEC R,? RESEP

T6 11 4k 38 6 0.867 0.038 0.751 0.047  2.03

SNV 3 0.704 0.056 0.760 0.047  2.12

MSC 3 0.703  0.056 0.761 0.047  2.12

mKfFm/ANA—4L 4 0770 0.049  0.717  0.051  1.99

— S+ SNV 4 0.763  0.050 0.725 0.050  1.95
— B S8+ MSC 4 0.760 0.051 0.726 0.050 1.95

Fd REFTAEFENESE 1 SHIE Ve B PLSEBH
A

Table 4 Results of Ve calibration and validation models by

PLS with different mathematical pretreatments

on spectra

BT FSY RPD
R.2 RESEC R,? RESEP

JC 4k 3 13 0.973  0.368 0.867 0.748  2.75

SNV 10 0.951 0.485 0.876 0.723  2.84

MSC 12 0.977 0.338 0.891 0.676  3.04

e R E/hA—A1k 13 0.979 0.325 0.875 0.726  2.82

— B $ 5+ SNV 7 0.894 0.692 0.847 0.804  2.55
— B34+ MSC 7 0.897 0.683 0.839 0.823  2.49

RIEHE =61 IEIFHE (n=230)

WAL BT ERS ; ‘ RPD
R.2 RESEC R,? RESEP
Jo Ak 0.774  1.62  0.506  2.34  1.44

9
SNV 8 0.764 1.64 0.488 239  1.43
MSC 8 0.767 1.63  0.503 2.35  1.45
R /N —1k 7 0.765 1.62  0.508 2.34  1.44
—HSH+SNV 12 0.982  0.471 0.502 2.36  1.42
—HrSF+MSC 11 0.973  0.574 0.505 2.35  1.43
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Figure 3 Prediction results for titratable acid content of lo-
quat using NIR spectroscopy
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Prediction results for Ve content of loquat using

NIR spectroscopy
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