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Determination of Total Soluble Solids and Vitamin C of Nong Khang Khok Guava (Klom Sali) by
Near Infrared Spectroscopy
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Abstract

Total soluble solids (TSS) is a quality index for evaluating fresh nong khang khok guava (klom sali).
Vitamin C is an antioxidant in guava and a substance that inhibits oxidation. The aim of this research was to
determine the feasibility of predicting TSS and vitamin C content in guava. The total of 200 samples (170 samples
for calibration set and 30 samples for prediction set) were measured near infrared absorbance spectra in a wave
number range 12500 — 4000 cm™ (800 — 2500 nm) by diffuse reflectance mode. The calibration equation was
computed by partial least squares regression (PLS). After that, the calibration equation was used to predict TSS
and vitamin C in a prediction set. The calibration equation of predicting TSS by the spectra scanning surface of
guava was showed high correlation coefficient (R) of 0.81, root mean squares error of prediction (RMSEP) of
0.61%, Bias of 0.08%, and residual predictive deviation (RPD) or value of the ability of calibration equation of 1.71.
The results suggested that near infrared spectroscopy had potential to predict TSS in the estimation. In addition,
the amount of vitamin C measured by chemical methods was very low then the correlation was also low value.
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TomlnafusiasnedaeeiesileBunaisaailninsalnd (TANGO, Bruker Ltd., Germany) s1uuun199n
WUUAZYBUNAL (reflectance mode) A IUARY 12500 — 4000 om’! (800 — 2500 nm) 4NN 16 cm™ AU 32 A%
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N1TANUIULITNNE ascorbic acid (AOAC, 1990) aMngRn? mg ascorbic acid = (X - B)(F/E)(V/Y)

ila X = 1Bunmsveq 2,6 -dichloroindophenol M Fnmenuansazane (Hanams), B = UFumsae9 2,6 -
dichloroindophenol T lmsaiy blank (ﬁ%ﬂ@'ﬁ) (Hadamg = 0), F = NaaN3u equivalent ascorbic acid / 1 NafaaMT
dye solution, E = U3u1m9184 standard (1 Na@niu ascorbic acid / 1 NadamI) b (Hadang), V = U3u1m3909
ANTRTANUFNDEN (‘fmé%u) A s lnmam (Hanang) (Haaang), Y = UTNImsueNansasasingsng (fné%u) %wmﬁl
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nslnnsnansazaafaes9@aeis 2,6 —dichloroindophenol titrimetric Tnesinndusliasunas 2 Tnaans
a1 Erlenmeyer flask 111m 250 NadART LWALLANANTAZANY Oxalic — acetic acid 5 RaRaRs MnsafaY 2,6 —
dichloroindophenol (dye solution) ﬂ?zﬁaLﬂgﬂuLﬂuamumﬂﬂ"mﬁ@ﬂ 5319 (end point)

mivlmmmmmzmﬂmmgm ascorbic acid Tmﬂmiﬁqmm:mammﬁm ascorbic acid ANNIENTY 1
Nadnfureliadans Usums 2 Nadans wnaellluansazany oxalic acid 5 Nadans wdluunlnmsméne 2,6 —
dichloroindophenol AU end point
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B TSS  wasAmi@lunadisdildlunimaaes wud1  Bunasesudsfiavanstnldiauanes
Calibration set 8¢9 6.13 — 12.00% W Validation set agflutiog 5.57 - 12.00% uazfiAnfeauuannsglugos
1.04 - 1.09% durffunnddniudaes Calibration set agflugas 0.15 - 0.51 mg wag Validation set agjluga9 0.18 -
0.48 mg LLmﬁmLﬁmLU‘LAN’]W;@WIMN 0.06 — 0.07 mg (Table 1) ANl TSS ﬁ%mm:ﬂﬁﬁmmﬂuﬁwﬂ?mm
ﬁﬁmﬂuﬂéﬁqiﬂ uiiFlafansnAAmTLEasFiuinfANANNdN AR TN (Aane, 2555)
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Table 1  Statistical values, minimum (Min), maximum (Max), mean and standard deviation (SD) of TSS (%) and

vitamin C (mg) of guava in calibration and prediction set.

Callibration set Prediction set
Parameter NO. NO.

Max Min Mean SD Max Min Mean SD
Peel 417 11.13 6.13 8.60 1.04 174 11.03 6.80 8.69 1.04
Pulp;es 548 11.13 6.13 8.61 1.04 217 12.00 6.63 8.66 1.08
Juice 277 12.00 6.13 8.63 1.09 111 11.03 5.57 8.58 1.05
Peel umnc 426 0.51 0.15 0.31 0.07 168 0.45 0.18 0.28 0.06
PUIPiamin ¢ 266 0.51 0.15 0.30 0.07 126 0.48 0.18 0.30 0.07
Juice 514 0.51 0.15 0.30 0.07 250 0.45 0.19 0.31 0.07

Vitamin C
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8333 cm™ (1200 nm) uaz 10219 cm’ (978 nm) Ineiim 6872 cm’ (1455 nm) mmmmua wmummwum O-H
stretching first overtone Lﬂumimmn@mmwm starch vi3a H ,0 LL@MW@ 8333 cm’' (1200 nm) mmmmummrau
299Usy C-H stretching second overtone {IuN1snANALUANIT8Y CH, (Osbome et al., 1993) Fafluaadilazney
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Figure 1 NIR spectra of the peel of guava fruit Figure 2 Scatter plot between TSS measured values by

reference method and NIR predicted values

of guava fruit in the prediction set
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ANNNNTAF9ANNNTINUELEHN TSS (Table 2) %qﬁmmmmnfammiﬁﬁﬂixﬁm%mwlum?ﬁmwﬁ%m
wudn aumsiafeannanlnpiniiioueniuisiunns TSS 15LLﬂuéﬂﬁqm Tnedinmsdansainasidieeduuuy
Constant offset elimination fia1uILARLLGIG 9402.5 — 5444 uay 4603.3 — 4244.2 cm™ AnANLszANBAMANTUE
299 Prediction set (R,) Wi 0.81 a3 Williams (2007) 1#83U1891A1 R 351914 0.81 — 0.90 AesaNsulsd iy
miﬁ”mLﬁaﬂLL@:msﬂi:mmﬁmﬁ'Numm LazUd ATl FUIN AN TN TideIR9ALANAN AL A NN IAD 4TINS
MUt (RMSEP) WATANAMNRANAIANINTFIU (Bias) WL 0.61 uaz 0.08% ANANAL (Figure 2) €1m3Le1 RPD
visardazifiupuaunmntessunafiauaneagunudt Savhiu 171 Gemnefe sunafieuanesgulis
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(2007) 1#aBUne91AN R 9531919 0.51 - 0.70 uansdnfupanuduiusi ldaunsninlluseansldls uazdauansliiiiu
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Table 2  Statistic of prediction of total soluble solid and vitamin C of guava by PLS models

Calibration Prediction

Parameter Factors Wavenu-1mber Preprocessing R, RMSEE Rme RMSEP RPD Bias

e (70) (7o) (%)

Peel g 10 9402.5 - 5444  Constant offset elimination  0.77 0.67 0.81 0.61 171 0.08

4603.3 — 4244.2
Pulp g 8 9402.5 - 8447.6 Min-Max normalization ~ 0.73 0.72 0.77 0.70 157 0.05
6105.1 - 5444
Juice g 2 9402.5-7492.7  First derivative + Vector ~ 0.65 0.83 0.73 0.72 146  -0.05
normalization

Peelyiaminc 3 9402.5 - 8447.6 Constant offset 0.64 0.05 0.63 0.05 128 -0.01
6105.1 — 5444 elimination

PUlpiamin 3 9402.5 - 7492.7 Vector normalization 0.18 0.07 0.31 0.06 1.05 0.01

Juice iaminc 3 9402.5 - 7492.7 No spectral data 0.25 0.07 0.38 0.06 1.08 -0.00

preprocessing

mﬂmmﬂimmmmmmﬂ (Regressmn coefﬂment) 2a91THNU TSS mnmumwmwmnmLﬂnmmm
uaﬂwu‘wwmmm@mmmmmmiwmmumu 6000 cm™ (1667 nm), 6214 cm™ (1609 nm), 6805 cm™ (1469 nm),
7070 cm’ (1414 nm) 7240 cm™ (1381 nm), 8665 cm™ (1154 nm), 8767 cm™ (1151 nm) LAz 8997 cm’1 (1111 nm)
Lﬂummmqﬂ@u‘wum@uﬂi‘”mﬁmmm@ﬂm uumm@mﬂﬁmmmﬁmm TSS TmﬂWﬂw 6805 cm” (1469 nm)
Lﬂummmﬂ@uummm CONHR wmn 7070 cm™ (1414 nm) Lﬂumi@mﬂ@uummm CH, ‘Wﬂ‘V] 8665 cm™ (1154 nm)
LL@uWﬂ‘Vl 8767 cm™ (1151 nm) Lﬂumi@mnaumwm CH, (Osborne et. al., 1993) %uﬂumﬁﬂim@mmmmﬁq
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a0l NIRS Tunnsvinungt FunaAmiudannanlnasuiiiouen e wasinduld
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