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Table 1. Harvested numbers of experiment variety in 2021 and 2022

Variety 2021 (No.) 2022( No.)
Fuerte 10 27
Hall 17 39
Lula 15 42
Qing Jin No.2 35 29
Jiaxuan No.3 35 20
Jiaxuan No.4 8 25
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FiRi%A7(Root mean square error of cross validation, RMSECV) ~ %{H TR N7 (Residual prediction
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Fig. 1. Schematic diagram of the measuring site by F-750 Produce quality meter.
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Fig. 2. Experimental avocado varieties exterior photo.
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Fig. 3. Spectral scattering for dry matter content in 2021-2022 avocados by F-750 Produce quality meter.
(A) Fuerte' (B)'Hall’ (C) Lula (D) Qing Jin No.2' (E)* Jiaxuan No.3' (F)* Jiaxuan No.4".
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Table 2. Aiuracy of predicted mode! for dry matter content in 2021-2022 avocados by F-750 Produce
quality meter
] Measured values Predicted values C.V .2 3 4
Variety Season 0 0 RMSECV RPD
Mean SD* Mean SD %
2021 1730 254 1749 209 85.42 2.90 0.66
Fuerte 2022 2030 156 20.22 1.42 75.14 4.20 0.60
2021-2022 1949 228 1949 201 77.55 5.09 0.62
2021 1941 328 19.05 286 85.27 5.57 0.66
Hall 2022 16.46 209 16.62 1.90 82.95 5.53 0.64
2021-2022 1736 283 17.36 248 87.39 7.68 0.66
2021 2127 411 2113 384 52.41 2.72 0.47
Lula 2022 1940 383 1945 381 81.72 4.50 0.63
2021-2022 1989 395 1989  3.86 74.75 5.26 0.63
2021 1583 298 1577 266 81.71 6.47 0.64
Qing Jin No.2 2022 16.48 264 1655 230 73.85 4.83 0.60
2021-2022 1613 283 1613 251 79.37 8.04 0.62
2021 1786 196 18.02 1.65 59.75 6.04 0.51
Jiaxuan No.3 2022 1925 177 1895 126 78.17 4.49 0.62
2021-2022 1836 199 1836 158 66.18 7.53 0.55
2021 16.13 253 1611 1.85 81.68 243 0.65
Jiaxuan No.4 2022 16.40 168 1641 135 63.08 511 0.54
2021-2022 1633 188 1633 146 66.31 5.64 0.56

1SD: Standard deviation.

ZCV.: Coefficient of variation.

¥ RMSECV: Root mean square error of cross validation.
4 RPD: Residual prediction deviation.

U 22 [ L R A R L R Y E B PR B E BT S B E 2 AHRR (R BE - AHRE (% 0.9 DL E&H
"FRL 2021 R - 2022 SEEHE K 2021-2022 FERTEAFEEE ¢ 0.8 DLEER EHE 2 5} 2022 #iiE
TR 551 4 57 2021 FERE § HERER K 0.8 - RMSE (B 1 Z4H 7 &' (b th 45 1Y 2022 FE805 I ' 52
11" Y 2021 SEBE ~ 2022 SRR Fr 2021-2022 SERTAESR e B HERAA B =t 1 ' g3l /£ PRESS
{H 2021 R8I - 2022 SEEHE K 2021-2022 SR AR BdR B ERY 1 93731 5 0.62 ~ 0.80 £ 0.75
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Fig. 4. Scatter plots of F-750 Produce quality meter for avocado ‘ Fuerte’ dry matter content
correlation between predicted values and measured values.
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Fig. 9. Scatter plots of F-750 Produce quality meter for avocado ‘Jiaxuan No.4' dry matter content
correlation between predicted values and measured values.
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B IR M H i MBS BRI B & & B HIEER ARG 2 077 » slBRas A [EIHS
B EEZYVE LMD EEEREATE 790-975 nm B BA HFF I - 20K (R iR R B (E v 4Ty
HEAYER  RETALIMRROCEE R AT L RN - IR EDR S B A MR B & S A (O-H
C-H>N-H » S-H~ P-H) IRy ; FIHEH O RIGRE B 2 R - S22 R0l s S Y)Y
BRTAT S BATY MR O a8 M R FEHIRA Y A T - [ B FRDAIRS TR P e 1 ~ B P 14k R e 5
HAPRZAEREFE ~ el SR AV E %55 (Zhang et al., 2018) -

Olarewajua % A (2016)tH 7545 Hi' aH /Koy ~ H29)E Fotifis & 8A R0 800-2400 nm ; [fij
TR BRI R EEL R B B oy — BNV > 40 970 A1 1200 nm I {E /K H-OH Uit =t 1)
FH R (Clément et al., 2008; Lee, 1981) ; 900-920 nm ~ 930 nm ~ 1200 nm ~ 1750 nm ~ 2200-2400 nm 7.
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R B mAS FERERY C-H, (h4EfI4H & A RE(Clark et al., 2003, Guthrie et al., 2004; Osborne &
Kinnemeyer, 1999) ; 900-920 nm ;7 Bl S/ R E iZYE & BB n] A MR E Y 2 R EE 2 - H R
BER 2 H R T /K ORI /K I R T8 (Clark et al., 2003) - ARG 801-821 nm ~ 821-839
nm ~ 889-925 nm ~ 925-937 nm {1 937-975 nm {31 B ARz IEAE - H ALY MR I ERGAE FELRT AR5
GEIRARML -

{BAE TR RIS AES 7] - Mireel S5 A (2010)20 Fs 75 el (S TRUAIE Y B Ro 2t » TR 1555353
#riZ(principal components analysis, PCA) 34t NIR 2 RiBulde Rz B - MR N S A AERE M -
Mcglone £ Kawano(1998):% £y F A sl 24t » (A5 AT 4T/ MR B AT a2 S S E R Iy
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(&8s R RV RIS BARE D - W B A —E (BT AR k& (McGlone & Kawano, 1998) -
PRI A FEORISE 2R e A S P (] NIR &35 TR 2 L o P 2851 o B SHEDE AT EAY NIR
AIERS AT TR AY(Ozaki & Christy, 2007) -
sl R4S ST [ AR [E TS A PR (] 0 s ~ RS R FREEANE o TR
HE RS R 6 S i T DL SR A s HEHITREEL SR E T ARNARE » B hr RAEEIEE - T4
gy A s R B Y Ol & 2 DB TS Sy AR R 39 5 1T A1 Bk B 9 [ % #2 (Spherical  intensity
transformation method, SITM)#E{ T8 MRS IE WS ERCHEE R AE - Fe ORISR AR
O] (B 15-ER A B TR IR R R B il (Huang et al., 2012; Zhang et al., 2015; Zhang et al., 2014) - ifj:s,
B HoAh S R SR B SR AR 25 BEIEDE - B T AR el B 5 AU 19 5 2 R EEOHI =%
TE FRMEFLERS F3 em F i AE SR E Ryl I > BRSSOl E LAV I R A 480 2 R
AU B R R UL (E > Zy iSRRI R IE - 75 H 1R b M 85 U DA PR B R -
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Nondestructive Evaluation of Avocado Fruit Dry
Matter Content Using Near Infrared
Spectroscopy?

Huei-ling Liu %, Ching-Mu Hsu  and Chieh-Yu Li ?
ABSTRACT

Avocado was a hew fruit industry in Taiwan, that fruit quality was closaly related to maturity. In the
past, destructive measurement was spent too much time. In recent years, nondestructive measurement
technology used near-infrared spectroscopy(NIF) was very advanced, which could quickly detect traits
related to fruit quality, such as soluble solids content or matter content, etc. In this experiment, the dry
matter content of different avocado varieties was andyzed with a nondestructive evaluation by near
infrared spectroscopy, and establishes a prediction modd which could provide a basis for prediction the
avocado maturity of harvest. In terms of determine the accuracy of the prediction model, 'Lula’ has better
Residual prediction deviation (RPD), Predicted residual sum of squares (PRESS), Root mean square error
(RMSE) and Root mean square error of cross validation (RMSECV) values in 2021, 2022 and the
comprehensive data results of the above two years. Therefore, 'Lula was comprehensively considered
among the 6 test varieties. The dry matter content prediction modd measured by F-750 produce quality
meter. is more accurate; however, the feasibility of the prediction model was determined by the RPD
value as an untrustworthy prediction model. In addition, most fruit measurements are prone to light
leakage that affects the determine of absorption values, thereby affecting the establishment of predictive
models. This result indicates the F-750 produce quality meter used in avocado harvest maturity was still
needs to be accurate.

K eywor ds: avocado, nondestructive evaluation, dry matter content, near infrared spectroscopy.
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