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Abstract

The study on development of Thai fruits quality assessment by non-destructive technology:
Portable NIR with 3 fruits (papaya, pineapple and mango). The physical and chemical quality
were evaluated and the related to data of fruits quality from NIRSystem 6500 and portable NIR.
The results showed that TSS of papaya and mango can use to maturity index better than
pineapple. Technique NIR (NIRSystem 6500) can evaluation of TSS value from 3 fruits during
maturity and fruit ripening. On the other hand, NIR spectroscopy (NIR portable) is low

efficiency.

Key words: papaya, pineapple, mango, quality, near infrared spectroscopy.
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Figure 3 Pincapple fruit harvesting at Chiang Rai province
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Figure 3 The spectrum of papaya fruit measuring by NIRSystem 6500 with fiber optic probe in

interactance mode
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Figure 6 The spectrum of papaya fruit measuring by portable NIR Spectrometer

(Hamamatsu)
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Figure 7 Pineapple fruit NIR spectra measuring by NIRSystem 6500

Figure 8 Pineapple fruit NIR spectra measuring by portable NIR spectrometer (Hamamatsu)
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Figure 9 Mango fruit NIR spectra measuring by NIRSystem 6500
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Figure 11 Papaya fruit firmness measuring by texture analyzer

Figure 12 Pineapple fruit firmness measuring by texture analyzer
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Figure 13 Flesh color of papaya fruit measuring by Chroma meter

Figure 14 Peel and flesh color of pineapple fruit measuring by Chroma meter
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Figure 15 Total soluble solids content of papaya fruit juice measuring by digital refractometer

2) YTinansanlamsalA (Titratable acidity) (AOAC, 1984)
3 9 v
Tasldirauveana liudaznant ImmsadranTedlnmsnon Tulid (Autotitrator,
- . % g 4 I & o
SCHOTT, Titroline easy, Belgium) fuaisazate lmfoy lansen laaanududu 0.1 uosla au
L= 1w o = = &
Tsazareinfieyiny 8.2 NunnlSuiasvesaisazats Imdsylansenlaanld udlds
4 = & A o B AP P o
Aaumdsnansanuan lmnsaldlugldvesnsadasn dviaodlulesisud niude 100
L :’ r 5 = = o 1 v r:iJ
ﬂﬁhuWﬁUﬂz‘iﬂﬂuIﬂEJL?IJ’ifJﬂmeﬂﬂ]Jﬂ1iJW]ijj'luﬂ&u ( (AOAC, 2000) (Figure 16)
a aa = o 9 g o o o aaa
1 fiadans arsazaie laney laasen lea anududu 0.1 wesia thufasen

AYINBANUNTATATN 0.07 NTW

Ysinansainlaman'1g ) = aa1udutuue INaOH(0.1N) x 1511AT904NaOH(mL) x 0.07 x100

suesidulesa (ml)



31

Figure 16 Titratable acidity determined by using autotitrator
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Figure 17 Carotenoid and chlorophyll analysis processes
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(a) Immature

(b) Mature

(c) Over-mature

Figure 18 Papaya fruit harvesting at three maturity stages, (a) Immature, (b) mature and (c) over-

mature
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TagAME1IMA T UTOUNE wazihminsafiua ey Hoszezauiuidounuiy Tas
ANETIHATATITEN 14 18.80 - 20.17 (YUANAT (FUTOUNATLH G 29.05 - 30.26 IHURIAT 1A
TN ANE 913.01 - 981.94 n$Y AUEIFY (Table 1) deRnsanihminnanzaznoiiu
Mluszuznann (mature) Lﬂusxagﬁma:ﬂ@ﬁﬂymﬁnqaq@ iosniimifananzaznevziiiniy

1 =] ' - =4 - - o 1 P ar
at1asaa3 T finaimsniaduTafui (Jszdns uaziugnassa, 2541) aeandesiuuuin
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YBIRATIA TN ILAZFUSD UM HaiuAd Juszoznaunusz oz NIMSRTyUoINaun
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o - A ~ Ag a ~ 2 o 9/ = i
wiaivla Wonaiionguiniiu USuaemishasauvannivinaiviialna) (Shewfelt, 1993)

Table 1 Dimension of papaya fruit harvested at three maturity stages, immature, mature and over-

mature.

Maturity stages Length (cm) Circumference(cm) Weight (g)
Immature 18.80 c + 1.06 30.26 a=+1.02 937.74b = 84.81
Mature 208l = 29.79 a+1.19 981.94a + 82.23
Over- mature 19.59b£1.16 29.05b+1.49 913.01b £ 107.47
CV. (%) 5.63 4.02 9.41

: Table display the value of mean =+ standard deviation (SD.}

- Different letter within the same column dencte significant difference at 95% confident interval test by Duncan method
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Table 2 Pecl color of papaya fruit harvested at three maturity stages, immature, mature and over-

mature,
Measuring Maturity Peel color
position stages IL% a* b* Chroma Hue

- i 5023¢4323 | -1631c+1.76 | 2860 c+433 | 32.94c +4.17 | 120,022 +3.82
bturs §7.562+4.01 | -07b=11.25 | 40.72a +542 | 42.19b£5.45 92.820 +15.09
Over-mature | 55986323 | 29.33a=548 | 3820b=3.54 | 48.622 £2.42 | 52.53¢=+7.25

Middle L athre 48.82 ¢ £2.77 | -15.85¢ =490 | 27.46¢c £3.81 | 32.07c +3.82 | 121212 £2.42
Wlature 573424393 | -3.04b =9.03 | 41.51a 482 [ 41.70b =8.70 | 93.54b %1475
Over-mature | 54990 2305 | 3047a £507 | 38.10b +3.73 | 49.08a 42.65 | 51.40¢ £6.60

B Rtnattite 47640 £2.62 | -1629¢c+1.47 | 2727b £3.64 | 31.81¢c £3.60 | 12098 a=2.67
Niatdre 55652 +4.38 | -407b £9.92 | 41.14a =536 | 42.51b +5.24 | 96.83b £13.18

56,768 +3.57 | 27.97a5.63 | 41.8la +4.54 | 50.38a =3.67

Over-mature

56.20¢ :1:7.42J

: Table display the value of mean + standard deviation (SD.)

- Different letter within the same column denote significant difference at 95% confident interval test
by Duncan method
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Table 3 Flesh color of papaya fruit harvested at three maturity stages, immature, mature and over-

mature.
Measuring Maturity Peel color
position stages L* a* b* Chroma Hue
Stem Immature 743824264 | -2.14c =6.49 | 39.3la £3.74 | 399lc +3.54 | 93.7la =951
Mature 63.04b +4.14 | 22.72b +5.26 | 38.86a =3.62 | 4531b 333 | 59.77b +7.01
Over-mature 53.06c+6.18 | 33.7la £3.27 | 36.83b +4.26 | 50.38a £3.65 | 47.5lc *4.05
Middle Immature 75242 42.23 | -4.87c £3.65 | 35622 +3.80 | 36.16c *£3.51 | 982la +6.22
Mature 64.42h +4.07 | 20.48b +£5.01 | 36852 +£3.77 | 42.70b #3.62 | 6176 +6.72
Over-mature | 5472 #2.05 | 32.97a =251 | 36.13a +289 | 49.0la #2.50 | 47.58c +3.39
End Immature 7491a £1.65 | -5.62c #3.60 | 3525 #3.58 | 36.0lc £3.34 | 99.33a =599
Mature 66,430 =4.08 | 17.12b 594 | 36.88b 384 | 41.05b +421 | 6529b £7.96
Over-mature 54.95c £3.35 | 31.34a £3.81 | 40252 £330 | 51.0% =329 | 52.20c +4.25

- Table display the value of mean =+ standard deviation (SD.)

- Different letter within the same column denote significant difference at 95% confident interval test
by Duncan method
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Table 4 Firmness of papaya flesh harvested at three maturity stages, immature, mature and over-mature.

Maturity stages Firmness (N)
Stem Middle End
Immature 89.25a £22.67 89.47a£14.22 77.95b £26.54
Mature 84.03a £10.82 78.78¢ +£11.84 76.18b £13.13
Over- mature 10.41b £7.06 8.11b £5.74 8.25a+4.16
CV. (%) 23.04 17.69 30.14

: Table display the value of mean + standard deviation (SD.)

: Different letter within the same column dencte significant difference at 95% confident interval test by Duncan method

auTANIUAN

= =1 3 = ny
= ‘]JﬁﬂJ’lﬁlHJ@QLLSIJQVIQVilJﬂWﬁBﬁ’]ﬁ!uwlmlﬁ (Total Soluble Solids content, TSS)
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1 4 =] ~ as =) 3 = a
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o 1 a 3 = = o :1‘ { :J 9
Tumsdmieugzaznognluuaiyanoiu szaznedesiinsnuvewditmuaiiazaiwii 1Ty
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a = Py o & Ay & = a‘ [ [ oS w oo a PN
wasuuasvealTnunaslsvad o uazaas IsWaa U Naaas uazuanaisodaiied Ay nead
3 L 7 o " as s : a =
(P<0.05) laeswauzaznailsuaunlsNuosaszyra1e 0.36 - 1.46 W lasnsu/nsinimiinegs Usuu
= '3 o ¢ A ' I 3 w o cy )
naolsflaa 1o uazaaolsvan U 554719 0.03 - 0.69 JuTasnsu/Asutiimunan uay 0.04 - 0.27
Vv
Tulasnsumnsuiiviinaa (Table 5)
A a ~ ¢ o Y - 7 .
Msivuuoslsuann Isnuosd 1JuNaINNTTUIUNITESI19UA 1S NUBLA (carotenogenesis)

£ g a = g = a 3/ v o dw 1 A v
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STULUANINUY NITATIA JTNUDLA LU AIUVBNUL DIZINANINTY (Gross, 1987) FIHANUAUNUTAY
USiaaanlsfad luma lRduulsauszozniswani1veIna 1asluse 11997905 nUBIN IS WU

- o & - & ¥ Ly -
¥ypana pas lsiadszgnadisiudwaumn Wewalleguiniu msadnas lsladezisvanas
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Taoawigra 1390 Climacteric fruit ¥4 HZAZND MITAAWAIVDIAAD JsNaauaznIsas1aun Ish

F'd [ ¢ .. ¥ 1 1 A o =3 -l = ::? y 2 Y d%; o

wovazdinsdutiu ledaaiipenisndimanuing Tavna lnvzinadu lduinniodss Yunuey
:lj J -y ] 1 dy = o = o = 9 =1 4
YOINA NIHHATIFIzozunuInvuariinisaalgalvesnas lsian uazinisaiiaun lsnuoya

1INNNHANTe1YTIBY (Birth et al., 1984)

Table 5 Chemical properties of papaya fruit harvested at three maturity stages, immature, mature and

over mature

Carotenoid (pg/g
Maturity stages TSS (%) Chlorophyll (pg/g fresh weight)
fresh weight)

Chlorophyll a Chlorophylf b
Immature 7.96 ¢ £0.87 0.36¢ £0.15 0.69a £0.10 0.27a £0.32
Mature 10.2b £0.78 0.84b +0.21 0.27b +0.14 0.10b £0.13
Over- mature 12.40a +0.87 |.46a £0.35 0.03¢ £0.02 0.04¢ +0.02
CV. (%) 8.52 28.66 7.61 5.92

: Table display the value of mean = standard deviation (SD.)

: Different letter within the same column denote significant difference at 95% confident interval test by Duncan method
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Figure 19 Means of original spectra of papaya fruit at three maturity stages measured by

NIRSystem6500

0.014
0.01
Immature fruit
0.006 cenernennenes Mature fruit
= = = = Over-mature fruit
& 0002
sy
3
= -0.002
e
-0.006
-0.01
Fi<— 678
-0.014 7 Y T T T
400 500 600 700 800 900 1000 1100

Wavelength (nm)

Figure 20 Means of second derivative treated spectra of papaya fruit at three maturity measured by

NIRSystem 6500
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Aaud U SSudud103% partial least squares regression (PLSR) W1 AumMaiigunIasgIunl TSS
YOIHANZAZND A 3 szozanuunvenalifanga Ao aumsifeumasgiuilddeyamunaiunlag
EY ad . ? : 5 3 1 4
A2873 Savitzky-Golay second derivative (20 nm average for left and right sides) TugennueInau
850 - 1000 w1 Tuwas waziia dudsedninisAuan (coefficient of determination, R’), A1A214AAA
wasunasyulunquadisaums (SEC), manuaaiaadeunasgiulungunaaeuduns (SEP)

1 4 1 1 VoA = g o = o ¥ | "o
Lwaﬂ%ﬁ%&lﬂl’E'NWEW]N‘jz‘}’i'J"IQ’F]']‘IflulﬁﬂWﬂﬂ'l‘i’JLﬂﬂ%ﬁ (’3%513’63) ﬂﬂﬂ?ﬁhlgf'ﬁ)"lﬂ NIR (bias) N1 0.92,

0.53%, 0.50% Laz 0.02% MUA1AY (Table 6)

Table 6 Total soluble solid calibration results of papaya fruit at three maturity stages using the spectra

from NIRSystem 6500
Maturity stages Wavelength  Factor R’ SEC (%) SEP (%) Bias (%)
region (nm)
Original 850-1000 8 0.92 0.52 0.56 0.04
Smoothing (5,5) ] 850-1000 8 0.92 0.55 0.55 0.05
Second derivative (10,10) 850-1000 6 0.92 0.53 0.50 0.02
Smoothing (5,5)+second 850-1000 6 0.92 0.54 0.50 0.02

derivative (10,10)

F' number of factors used in the calibration model; R coefficient of determination; SEC: standard error of calibration; SEP: standard error

of prediction; Bias: average of difference between actual value and NIR predicted value
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Figure 21 Means of original spectra of papaya fruit at three maturity stages measured by NIR

spectrometer (Hamamatsu)
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Figure 22 Means of sccond derivative treated spectra of papaya fruit at three maturity stages measured by

NIR spectrometer (Hamamatsu)
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(b) Mature

(c) Over-mature

Figure 23 Pineapple fruit at three maturity stages, (a) immature 1, (b) mature and (c) over-mature
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ANVANIIMENN
¥
- e uazuvuaRG
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vuaveanadulzsauaadlun AnueINe taztdusauna Lag ininke uaztiinunung
' A ' A 4:3; a a = a
IANA (crown) WU LHBTTEZAUUAVDINAINNAL vuavosnadulzsanislasunlasiivws Ty
1o 3 g ' :’ o o Mt ¥ '
ludanu MapyeIazidusauna muumuﬂﬁumwaamx@ﬂwﬁﬁuﬂzﬁﬂﬁmtwﬁmﬁmwzm bt
5 v '
UAVDINAIT NN BaziinNuuAnaA190g 19l ad 1A NIAERa (P<0.05) (Table 7) AN1INANAT
E7
1 = 9 1 U ) o ar 1 i
SENI19 8.04 - 8.90 IEURUAT IFUTDUHATIAITEN G 25.52 - 30.13 ruaa s hnianalnseng

s a0 1

k- '
291.15 - 400.24 n3¥ waztiminynnaiia13Eni1e 52.80 - 103.59 N5 MNAIAY (Table 8) KRR

ay a as uy a A = g =1 i
ninmadudzsauazimiingnraimuiudunaninnszuIuNsUAYDINA (maturation) (Rees et

al., 2012; Shewfelt, 1993)

Table 7 Dimension of pineapple fruit at three maturity stages

Maturity Length (em) Circumference Fruit weight Crown weight (g)
stages (em) (g)
Stage | 8.81a+0.68 25.52b=+0.84 291.15¢+34.60 52.80b=12.00
Stage 2 8.90a+0.58 30.13a+8.68 400.24a+39.91 103.59a+31.54
Stage 3 8.04a+0.61 28.44a+0.82 381.61b+37.89 97.92a+25.18
CV. (%) g7 18.05 10.49 28.68

: Table display the value of mean + standard deviation (SD.)
. Different letter within the same column denote significant difference at 95% confident interval test by Duncan method

b7
- Aufenwanazddionadulzia
@ A g d'. ; [ . [ =l 2 o - o =
naduizsaifufed 3 seozanunnvedna Wy mldonwavesdulzsanianin v

1 1 L= L= 1 1 A Y oa
uduma waaaluAIANUEIILE), A1ERAT (), AEMADY (b%), MAINE (C*) uaz MENUNIT

= 1 T

¥ ) [ o
(Hue' ) 1iafintsanmidusas i #ud1 o szozanuuAvesnamuiy A1nueEI9 mduas AAVA0Y

'
=W =

@ ] v
qarA RN A TAuAYTY vagAm anuiseanad tazianunnna198g19usTIAY NI ne

(P<0.05) (Table 8)
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¥
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wasusTu gl umaeaissusnaun uarmnasinszesrdanann Famslasunlasvesnsmlaon

D
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as A o v Y
uaziflonadulzsaiidunannnszUIUMIUALAZ SN (ripening process) YBINATULEIA (Rees et

al., 2012)

Table 8 Peel color of pincapple fruit at three maturity stages

Maturity stages I,* a* b* (@ he
Immature 28.60¢£3.72 -1.18b£1.25 7.03¢+3.44 7.17c£3.55 98.49a%7.12
Mature 38.13b44.53 -1,78b=3.09 28.67b+5.24 28.81b+5.26 04 27b+6.56
Over-mature 64.57a+3.65 2.46a+1.10 40.96a+2.60 4].03a£2.62 86.58c=1.50
CV. (%) 9.12 1.92 15.35 15.46 6.07

- Table display the value of mean + standard deviation (SD.)
- Different letter within the same column denote significant difference at 95% confident interval test by Duncan method

Table 9 Flesh color of pineapple three maturity stages

Maturity stages Lg a* b* c* he
Immature 77.36a£1,95 -1.36¢+0.58 17.36c+2.25 17.42¢+2.28 94.40a+1.62
Mature 66.32b+2.84 1.17b::0.86 37.49b=2.24 37.56b+2.27 87.03b+8.48
Over-mature 64.56¢:3.65 2.45a+1.10 40.96a+2.60 41.02a+2.62 86.58b+1.50
CV. (%) 4,18 1.16 7.43 7.49 5.66

: Table display the value of mean + standard deviation (SD.)
- Different letter within the same column denote significant difference at 95% confident interval test by Duncan method
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[
o

3 1 H
Funlzafinnuaiuiiogaga vfy 26.60 N esaanfeszeznaun iy 8.29 N uazlinidiigai
a o w & & ' Af aimyd '
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Table 10 Firmness of pineapple flesh at three maturity stages

Maturity stages Firmness (N)
Immature 26.60a+4.67
Mature 8.29b=1.87
Over-mature 7.80b=1.67
CV. (%) 21.54

: Table display the value of mean + standard deviation (SD.)

. Different letter within the same column denote significant difference at 95% confident interval test by Duncan method
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L] a
s

winy 0.14 lulasnsumniuuivinga (Table 11)
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Nadulzsa

Table 11 Chemical properties of pineapple fruit at three maturity stages

Maturity stages ~ TSS (%) TA (%) Carotenoid Chlorophyll (1g/g fresh weight)

(Hg/g fresh

weight)
Chlorophyll a Chlorophyll b
Immature 7.88c+1.30  0.45b+0.07 0.51b+0.83 1.59a=0.56 0.92a+2.25
Mature 19.42bx125  0.59a=0.07 0.98ax0.15 0.32b+0.18 0.14b=0.11
Over-mature 20.50a=1,08  0.61ax0.11 1.10:a0.56 0.00¢:£0.00 0.224b1.45
CV. (%) 7.66 16.26 6.74 55.59 3.60

: Table display the value of mean + standard deviation (SD.)
. Different letter within the same column denote significant difference at 95% confident interval test by Duncan method

NIRSystem 6500
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doyaalnau
] =] = “ ' o a YR A
nadulzsaauneaf 3 szozanuunveanaimiadlnniuA10iA599 NIRSystem 6500
' 3 1 [
U492 981001 AL 400-1100 W1 Tuiwas dlnasuaudy wufindanuiianueiniu 676 uay 978
; Y ] @ ¥ ad L. = A w  w o
uTumns (Figure 24) uaziiiaulasdoyaminainaiy 35 second derivative J4NURANINAUNAIN

4 é | =y | 1 52;
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Figure 24 Means of original spectra of pineapple fruit at three maturity stages measured by

NIRSystem6500.
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Figure 25 Means of second derivative treated spectra of pineapple fruit at three maturity stages measured

by NIRSystem6500.
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At EEua Tss 7180nmsTadaeinteq digital refractometer 1F29AUL1IARY 850-1050
unTuns Wravesaumsanga 33fia1 R%, SEC, SEP 1ag bias MY 0.92, 1.62%, 1.67% 1az 0.06

o o § =1 . o o do W 1 o
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o 9/ o v A Ao :3’ & © 3/ o 4
ATULUILNU Ym“i‘wmmcslumuammanaaummww Lmzmam”lﬂﬁlﬂums‘muwm TSS w94

redrtlusuing 3xianuulsUsiuvesan1sviuefIni1a5ou (Osborne et al., 1993)

Table 12 Total soluble solid calibration results of pincapple fruit at three maturity using the spectra from

NIRSystem 6500

ES]

Pre-treatment Wayelength Factor R SEC (%) SEP (%) Bias (%)

region (nm)

Original 850-1050 5 0.92 1.68 1.73 0.06
MSC 850-1050 6 0.94 1.47 1.48 -0.26
Second 850-1050 5 0.92 1.62 1.67 0.06

derivative (5,5)
MSC+ Second 850-1050 5 0.92 1.46 1.62 0.05

derivative (5,5)

b, o i . ~ - . o 2 e ~ . .
MSC: multiplicative scatter correction; F: number of factors used in the calibration model; R: coefficient of determination; SEC: standard

error of calibration; SEP: standard error of prediction; Bias: average of difference between actual value and NIR predicted value
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Figure 26 Means of original spectra of pineapple fruit at three maturity stages measured by NIR

spectrometer (Hamamatsu)
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Figure 27 Means of second derivative treated spectra of pineapple fruit at three maturity measured by

NIR spectrometer (Hamamatsu)
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(a) Immature

(b) Mature

(c) Over-mature

Figure 28 Mango fruit at three maturity stages, immature (a), mature (b) and (c) over mature
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PIAUDIHANZUIEA LAY AN AWEI ATUHUIVDINA wagthnvinan wu
Soszuranuntvosnamuiy vuavosranziinmlavumlaafivadnios Taofiun 1y
Anad HIANUNA 1NN HAZAMUNUIVEIHA YR T nvoenadAud Az iinw
uanAged1dITdAYMSatA (P<0.05) ANunIeHA UAITENI19 6.00 - 7.05 IFUALIAT AN
HATA1TEHIN 13,99 - 14.84 (UAINAT ANUHUINATAITEHII 5.30 - 6.25 IHUALLAT wagihmin
HATAI5E1IAN9 320,09 - 393.02 NSU (Table 13) Famsdfintuvenimiineg HoszozanuAves
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Table 13 Dimension of mango fruit at three maturity stages, immature, mature and over mature.

Maturity stages Width (cm) Length (cm) Thickness (cm) Weight (g)
Immature 7.05a+0.34 14.84a+0.86 6.23a £0.28 327.24b+40.92
Mature 7.02a+0.32 14.30ab+0.79a 6.25a +0.29 320.09b+39.87
Over-mature 6.00b+1.02 13.99b£2.16 5.30b £0.10 393.02a+64.32
CV. (%) 9.76 9.91 11.06 14.33

: Table display the value of mean # standard deviation (SD.)

. Different letter within the same column denote significant difference at 95% confident interval test by Duncan method
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Table 14 Peel color of mango fruit at three maturity stages
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Maturity stages [ a* b* C* h®
Immature 80.67bx1.04 6.45b£0.94 32.59b=2.01 33.22b+2.10 78.83a+1.26
Mature 89.13a%1.62 6.58b%1.44 34,75b+3,37 35.38a%3.51 79.35a+1.73
Over-mature 78.96c+1.79 7.78ax1.18 33.06a£2.21 33.97b+2.34 76.80b+1.49
CV. (%) 1.83 17.39 7.79 7.97 1.92

: Table display the value of mean + standard deviation (SD.)

: Different letter within the same column denote significant difference at 95% confident interval test by Duncan

method

Table 15 Flesh color of mango fruit at three maturity stages

Maturity stages TL* a* b* (& he
Immature 22.59b+0.70 0.35¢+0.57 22.03c+2.93 22.04¢+2.93 89.18a+1.35
Mature 86.68axl1,14  0.95b%1.02 26.27b=4.54 26.30b+4.57 88.20b=1,96
Over-mature 82.22b42.01 3.42a+1.48 33.50246.13 33.69a+6.25 84.35c=1.36
CV. (%) 1.66 6.92 17.32 17.51 1.82

: Table display the value of mean + standard deviation (SD.)

- Different letter within the same column denole significant difference at 95% confident interval test by Duncan

method
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Table 16 Firmness of mango flesh harvested at three maturity stages

Maturity stages Firmness (N)
Immature 71.06a+10.74
Mature 67.62a+12.04
Over-mature 49.84b£21.74

CV. (%) 24.95

: Table display the value of mean + standard deviation (SD.)
- Different letter within the same column denote significant difference at 95% confident interval test by Duncan
method

AUTANIUAN
a o B = oy - = 3/
C Saveadaiavuaiazatnila uazdSuansan lawsa e
A1 TSS YDINANZUIIN 3 SLULANVLAVDING WUIT A1 TSS NILOTNDUNALA TLUZHALN

LAY RSy i EINAUATIAY 13.64% 12.36% uag 17.08% M1ud19Y uazinuuanaiaotiedl

o

a o XY 1 L 4 U ﬁ‘} g ! 1 ’
Woddymaada (P<0.05) A1 TA Ifanas dloszoyanuunvesraiiniy Tasiisyozaounaun

=

Mgafiaaniify 2.01% uazszuzndwaunimiiiiga iy 1.19% uaziinnuuansisedisl
a

z2h

a

o/ o L Y-} é 53' r L)
YA NIT0RN (P<0.05) (Table 17) mﬂmwwfiummm TSS 1AZ NMIAADNIUDIAT TA UDIHD
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Yo
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Table 17 TSS and TA of mango fruit at three maturity stages

Maturity stages TSS (%) TA(%)
Immature 13.64b=1.09 2.01a+0.26
Mature 12.36c+1.68 1.75b40.28
Over mature 17.08a+2.71 1.19¢+0.27
CV. (%) 13.57 16.67

- Table display the value of mean + standard deviation (SD.)

- Different letter within the same column denote significant difference at 95% confident interval test by Duncan method
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Figure 29 Means of original spectra of mango fruit at three maturity stages measured by NIRSystem

6500.
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Figure 30 Means of second derivative treated spectra of mango fruit at three maturity stages

measured by NIRSystem 6500.
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Table 18 Total soluble solid calibration results of mango fruit at three maturity stages

2

Pre-treatment Wavelength Factor R SEC (%) | SEP (%) | Bias (%)
region (nm)
Original 800-1000 8 0.87 1.03 1.3 0.01
MSC 800-1000 7 0.86 1.06 1.09 -0.02
Second 800-1000 5 0.90 0.96 0.97 0.06

derivative (5,5)

MSC+ Second 800-1000 5 0.90 0.93 1.05 0.08

derivative (5,5)

MSC: multiplicative scatter correction; F; number of factors used in the calibration model; R’ coefficient of determination; SEC:
standard error of calibration; SEP: standard ervor of prediction; Bias: average of difference between actual value and NIR predicted

value
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= 1 3 W e y ' Y
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Table 19 Dimension of green and ripe papaya fruit at maturity stage
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Types of fruit Length (cm) Circumference(cm) Weight (g)
Green apaya 20.24+1.14 29.98+1.31 992.72+83.57
Ripe papaya 20.52+0.99 A HsEEIl I 921.04+94.08
t-test(0.05) ns * *

: Table display the value of mean + standard deviation (SD.)
: ns mean the value was not significant difference at 95% confident interval by t-test (P=0.05)

: * Mean the value was significant different at 95% confident interval by t-test (P<0.05)

b

7 ﬂﬁ?ﬂLLﬁULﬁ@ﬂJ@@WﬂMﬁﬂ%ﬂ@

v
panzazneauilnNuLUwitiogeandnaNzaznogn uazuana a1l dAyn1eana

Vv ¥ bl
(P<0.05) UBNINUA N UIND Llﬁ':fuﬂ VTN IHA NaeKa uazdaowa ﬁmmuumﬁmmnmsﬂu

£ ¥ b4
A Tavusnuvanaszinnuuiuiiegendy nanwHa uazdatowa nanzaznodulnnuiuile

¥
N 82.41, 77.36 A% 74.65 N dIUNANZAZNOENNAUIUWITD (MIAY 17.34, 17.99 1Az 19.68

' 3/
N @819 (Table 20) 92wund iWonauzaznaiiiunszuumsgnozinaldanuuuuile

afnd

Table 20 Firmness of green and ripe papaya flesh at maturity stage

Types of fruit Firmness (N)

Stem Middle End
Green papaya 82.41+12.75 77.36+13.67 74.65%15.76
Ripe papaya 17.3449.83 17.99+9.23 19.68+6.35
t-test(0.05) i k 4

: Table display the value of mean + standard deviation (SD.)
: ns mean the value was not significant difference at 95% confident interval by t-test (P=0.05)

:* Mean the value was significant different at 95% confident interval by t-test (P=0.05)
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Table 21 Peel color of green and ripe papaya fruit at maturity stage
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Measuring Types of Peel color
position fruit L* % b* C* ho
Stem Green 57.66 =4.08 | -0.62 £1.36 | 40.28 +5.51 41.80 £5.57 92.48 £15.63
papaya
Ripe papaya | 58.23 £3.82 25.1548.45 43.45 £8.45 50.63£2.54 59.05+11.18
t-test(0.05) ns * ns * %
Middle Green 5749 £3.84 | -1.24 %1030 | 41.41 2456 | 41.20£10.52 90.28 +17.23
papaya
Ripe papaya | 58.34 £2.72 24.59 £7.47 43.40 £3.95 50.59£1,72 60.5449.46 .
t-test(0.05) ns i ns * *
End Green 56.76+3.58 27.97 £5.63 41.81 £4.55 50.38 +3.68 56.20 £7.43
papaya
Ripe papaya | 58.22£2.69 25.18 £6.86 43.16+3.80 50,58+1.75 59.82+8.76°
t-test{0.03) ns ns ns ns ns

: Table display the value of mean + standard deviation (SD.)

- ns mean the value was not significant difference at 95% confident interval by t-test (P0.05)
* Mean the value was significant different at 95% confident interval by t-test (P=0.05)




Table 22 Flesh color of green and ripe papaya [ruit at maturity stage

70

Measuring

Types of fruit

Peel color

position L* o b* C* he
Siam Green papaya | 62.70 £4.08 23.04 £5.18 39.97 £3.32 46.45 £2.64 60.11 £7.02
Ripe papaya 55.57 £+4.39 307655128 34.66 £4.64 46.80 +3.49 48.39 =7.52

t-test(0.05) 3 * ¥ ns .
Middle Green papaya | 64.13 =4.52 20,89 £5.71 38.22 43,10 43,91 £3.30 61.54 +7.44
Ripe papaya | 58.0425.00 20.48+5.47 36.8544.05 47.73£2.73 51.128.11

t-test(0.05) * * ns - i

End Green papaya | 65.75 =4.34 18.02 £6.37 37.65 £4.05 42.14 24,72 64.71 £8.04
Ripe papaya 58.4245.17 27.0346.10 43,12+4.34 51.19+4,73 58.13+6.73

o * * 5 *

t-test(0.05)

: Table display the value of mean = standard deviation (SD.)

: ns mean the value was not significant difference at 95% confident interval by t-test (P=0,05)

* Mean the value was significant different at 95% confident interval by t-test (P=<0.05)
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Table 23 Total soluble solids and pigment of green and Ripe papaya fruit at maturity stage

Carotenoid (Ug/g
Harvesting time TSS (%) Chlorophyll (ng/g fresh weight)
fresh weight)

Chlorophyll a Chlorophyll b

Green papaya 10.29+0.76 0.84 £0.27 0.29 0.15 0.14 £0.18
Ripe papaya 11.77+0.78 1.32+0.28 0.03x0.02 0,04+0.03
t-test(0.05) = % % %

: Table display the value of mean + standard deviation (SD.)

% Mean the value was significant different at 95% confident interval by t-test (P=0.05)
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Figure 31 Means of original spectra of green and ripe papaya fruit at maturity stages
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Figure 32 Means of second derivative treated spectra of green and ripe papaya fruit at maturity stage



73

UM SINEVINASTIY
1 g ! b
ﬁiJﬂT':TL‘ﬁUUiﬂWﬁﬁ']UﬂT TSS ‘U@QWﬁlﬁgﬁEﬂaluizﬁQTQﬂigﬂ'}uﬂ'ﬁf}:ﬂ ﬁﬁ?ﬁﬁﬂﬂ“ﬁlj@yﬁ
adnasulueennuedndy 800 - 1000 W1 Tumas udsulasdoe Savitzky-Golay smoothing (20 nm
average for left and right sides) TIUAY Savitzky-Golay second derivative (20 nm average for left and
. ¥ . . . 3 ‘ 9 s
right sides) 118 Savitzky-Golay second derivative (20 nm average for left and right sides) Tnaan11s
b4 ¥ : . = : 2 < ot as & e 2
LL”JJmﬁU@qujﬂﬂ’JfJ Savitzky-Golay smoothing 139 Savitzky-Golay second derivative AT 1B WA R,
SEC, SEP 1ia¢ bias 111111 0,92, 0.56%, 0.56% Way 0.06% AW (Table 24) tfipanin mantase
¥
Ll ot & L) ot
A7 smoothing HvzawannnuulsUsiuvesteyaminaiuiifandyyIus unIU (noise) HAENIT
3 9 ; ) i W 2 & . ) ¥ w =
n1)aedoyanae second derivative 9333800 y1A15100UATUUDY baseline LAZMTTOUNUNUVDINA
o q YN ¥ = ot 1o A A4 Y o ' o !
Ml IR aumafvuiasgiuiiienuiudunniuiiod Ui e TsS vessedialusuina

(Williams and Norris, 2001)

Table 24 Total soluble solids calibration results of green and ripe papaya fruit at maturity stage

Pre-treatment Wavelength Factor R’ SEC (%) SEP (%) Bias (%)
region (nm)
Original 800 - 1000 8 0.90 0.52 0.54 0.06
Smoothing (10,10) 800 - 1000 8 0.92 0.52 0.54 0.08
Second derivative 850 - 1000 7 0.90 0.57 (.51 0.04
(10,10)
Smoothing (10,10) + 800 - 1000 7 0.90 0.56 0.56 0.06

Second derivative

(10,10)

F: number of factors used in the calibration model; R’: coefficient of determination; SEC: standard error of calibration; SEP: standard error of

prediction; Bias: average of difference between actual value and NIR predicted value
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Y "
o o o w o Y] ey e o o =
naz 25 Tu ninushiaaaaiu asedamuiamemenn wosauiinmani s oI
i wea 1 @ 1 = ¥
nasuuasvesandanieg veanadulzsalusernamsinui e LaENITATIIADUAUNINAIY

Y
madiamiorsursusaanInsalnd desioazdoananisnaassae il
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Wasumas vaz lufinnuuanaeedeiivedagn1eaada (P20.05) uanUNUIMHANANAIAADY
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o @ 1 1 =W o=y &
ATDATZUZLIIAINITNUINED LLﬁz‘fl‘ﬂ'NllkLG]ﬂ@'iN@U"lx‘llJHElﬁ'\ﬂiy‘ﬂNﬁﬂiﬂ (P<0.05) (Table 25) 43IN17
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Table 25 Dimension of pineapple fruit stored at 30 °C for 10 days and 25 days.

Storage time Length (cm) Circumference (cm) Weight (g)
(days)

Initial time 9.85a+0.47 29.63ax1.00 514,82a+69.81

10 9.95a+0.96 28.96a+1.21 452.91b+64.00

25 9.95a+0.68 28.77a%0.95 410.64b£60.71

CV. (%) 7.38 3.65 14.13

- Table display the value of mean + standard deviation (SD.)

- Different letter within the same column denote significant difference at 95% confident interval test by Duncan method

9
B RETIRIATIATL

Y
at = i 5 v = = 1 U s @ o W
Naﬁ"l.l‘]_l$‘§ﬂNﬂ?TMLLMu&ﬁ@@ﬁﬁﬂluﬁiﬁ'ﬂﬂﬂWﬁLﬂ‘U‘iﬂ‘H"l LAZUANULRNNADYUUITIANUN I
am A s v a =] ' A{’ Y A d o ¥ =
?oa (P<0.05) Vl5$H$L§3JC°THNE1ETUﬂt'ﬁﬂﬂJﬂ’J’lﬂJLLuum@LWWﬂD 16.02 N ngmmﬂﬂ‘iﬂEWﬂ'ﬁﬂﬂﬂmﬁﬂN

q a
¥
= =] @ i 1R 6 w
30 DI QLHY T LﬂuL’J'ﬁ'l 10 ung 20 I ﬁmmuumﬁ@ WY 13.61 1Y 12.34 N 14a1AU (Table
1 J o /:y 3| o & o 9 a
26) miaﬂawmmmuumua%&Naﬁuﬂzmmﬂuwmmmzmumﬁqﬂmmwaﬁuﬂ:m Fan11vLna

- @ 7w
AMsasuunague s Usaa i uog (Rees et al., 2012)
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Table 26 Firmness of pineapple fruit stored at 30 °C for 10 days and 25 days.

Storage time (days) Firmness (N)
Initial time 16.02a + 5.93
10 13.61b £3.58
25 12.34b £ 1.76
CV. (%) 2951

: Table display the value of mean + standard deviation (SD.)

: Different letter within the same column denote significant difference at 95% confident interval test by Duncan method

= = = df s
anlasnuazatlonadulysa

= = o | g o = - 1 1 (=

mavoulasnradulzsaluszrieamsiiuinuinisuldouuilas Tagarianueang mauag
= 2 ' Y A A d? ' L AaA Y A A d o a é’ =
MAM A0 LAZMANWTUTRVUYY AU TNUNITIAAA 1HDTTULIAINISINVTAY UNBIU Lzl
ANUUANA DY ETIAYNITR (P<0.05) (Table 27)

F1 Vv 1
AT N UNUINNAIANUAIN LALMANUT59aAad FIUAELAY TIMADILALAIUTY

o ot =

AU taziinNumnA19et 1 iue A NI9EDA (P<0.05) (Table 28)
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A LA A P & g oz o A
nnmsiasundasadn)aenuazifionadulzsa deandesiud@nysingueswadulzsa fio

' '
=1 = 3/

1 = @ A as ot oA A a <3 =1 2 3 dy d'!

NzuzisudunNounNstnUInewlasndulssarsidwedtumaes uazazasuludvao AT uI UL

=1 s =1 @ ] = o A J = a Y 1 o w g o ==

NUSHE AT UAT 25 U UREINU A eNa NIZESUAUNDUNISINUINYY ilonadulesalau1)
- i o SV 4 PPl AT o ool

maed uazidvududmasutuay WonusnyuduNal 25 W FUTUNAINNTLUIUNITENYBIND

duizsa (Rees et al., 2012)

Table 27 Peel color of pineapple fruit stored at 30 °C for 10 days and 25 days.

Storage time Color value
(days)
L* a* b* G* h°
Taittal i 33.13¢£7.36 -4.45c£2.62 21.45¢+6.67 21.99¢46.90 101.15a45.14
10 51.36bx9.39 1.05b+2.28 40.73a+4.99 42.19a+4.73 74.94b+3.28
25 46.53a+2.92 1.28a+2.24 36.31b45.25 38.57b%5.25 70.38c+3.41
CV. (%) 16.25 38.02 17.32 16.66 4.90

: Table display the value of mean + standard deviation (SD.)

- Different letter within the same column denote significant difference at 95% confident interval test by Duncan method
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Table 28 Flesh color of pineapple fruit storage at stored at 30 °C for 10 days and 25 days.

Storage time Color value
(days)
L* a* b* C* h°®
Initial time 79.33a+2.30 -4.81a+0.41 26.86¢+5.19 27.30¢45.13 100.45a+1.74
10 80.31a+2.11 =4.79a+0.57 33.23b+3.32 33.51b+3.26 98.34b+1.51
25 74.72b%11.01 -3.74b%x1.72 37.70at4.61 37.94a+4.65 95.54¢+2.58
CV. (%) 8.46 24.12 13.63 13.43 2.04

: Table display the value of mean + standard deviation (SD.)

- Different letter within the same column denote significant difference at 95% confident interval test by Duncan method

AN AL
4 Y A vy = - 5
- PSnavswdeianuaiazarenhld vazlSuansed lawsala
a Ad o =1 a [ 1 1 o = a0 5
wadulzsafifusauuilunat 25 Su wua1 TSS 1ae A1 TA ADUTIAIN 1AsNAITSS A1
figairfin 12.21% nazaigaiigamiiu 12.87% daum TA difiganiiny 0.45% uazidingaminy
o vy ) o a - L oA oA -

0.74% (Table 29) naflitioaninmadulzsallursta non-climacteric Fannszuaunsiasuudainig
— w g A (s ' Al f e ' o
A3 5 5nE1n1enEamsR N HATUeE19I dedwwanemalaeuulain TSS uaz TA Uou

. 2 ya ! 2 o q Y 4
wonnigulzsadluna lifazaunsauinaiwds Jeildnszuaumameluilumsaalsveinsa

BUNI ET‘JJ Wﬂﬂ”jﬂl,ﬂﬂx‘l (Thompson, 1996; Paull and Nakasone, 1998)

Table 29 TSS and TA of pineapple fruit stored at 30 °C for 10 days and 25 days.

Storage time (days) TSS (%) TA (%)
Initial time 12.43a+1.08 0.45¢+0.11
10 12.87a+1.02 0.74a+0.14
25 12.21a+0.76 0.59b+0.14
CV. (%) 7.74 23.05

: Table display the value of mean # standard deviation (SD.)
. Different letter within the same column denote significant difference at 95% confident interval test by Duncan method
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Figure 33 Means of original spectra of pineapple fruit stored at 30 °C for 10 days and 25 days.
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Figure 34 Means of second derivative treated spectra of pineapple fruit stored at 30 °C for 10 days and

25 days.
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(P<0.05) Melioanniiandoauunnsguvestoyanoud g Tnamwizthvinng (Table 30)

Table 30 Dimension of green and ripe mango fruit harvested at maturity stage.

Types of fruit Width (cm) Length (cm) Thickness Weight (g)
(cm)
Green mango 7.19+0.33 149.80+0.68 6.29+0.34 337.30+£22.89
Ripe mango 7.04+0.21 147.65+0.85 6.39+0.23 327.26£24.05
t-test(0.05) ns ns ns ns

: Table display the value of mean £ standard deviation (SD.)

- ns mean the value was not significant difference at 95% confident interval by t-test (P=0.05
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wavzdaAufiszozrann Tanuutiuie mify 71.05 N uaslianaauilonunszuiunsgn
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o = 1 w 1 A w A I
ALY 2,53 N LA UANNUANA NN U INUIT AN IO (P<0.05) (Table 31) "INHJUWﬁEﬂWﬂ

]

e Y e s e oA
nsyUAUMIERUDINaNzsEuRamInlasu asfimTuyadnai Ianuniwiioanad (Litz, 2009)

Table 31 Firmness of green and ripe mango fruit at maturity stage

Types of fruit Firmness (N)
Green mango 71,05x£10.74
Ripe mango 2.53+0.61
t-test(0.05) i

: Table display the value of mean + standard deviation (SD.)

 Mean the value was significant different at 95% confident interval by t-test (P=0.05)

a A g 3
- Anlaspuaziuerans g

A

f ' P A A = = = a
Tusznemsgananzanaimaves donuazilowdoumlosld lufinniadediu Taoiia
1 1 ¥
AUEAS Las AT U S Ianae daumALAe AMAne waza NN ENA ALY tazaNuLANAIAY

i S as o o -y é o t:!l. 1:&61‘
DUNUUYTIAYNNADA (P<0.05) (Table 32) (Table 33) Faaaandonunsdouudasueiinyling

] =

A A & £ A Aa A A A A 1 1
ﬂJ@QﬁLﬂﬁ@ﬂLLazmﬂwa cﬁawﬁﬂgu—J\aﬂUlﬂa@ﬂuﬁlwaaﬂ LLﬁzLN@Nﬁﬁ[ﬂﬁJﬁmﬁNLﬂm“Uu YUSNLIUD

A

v s oAd A A o Y “
PEUWAUUTVIUNADY LUALIHDGNUTHADITN (Theanjumpol, 2013)

Table 32 Peel color of green and ripe mango fruit at maturity stage

Types of fruit Color value
L a* b ¥ h®
Green mango 80.67+1.04 6.45+0.94 32.58+2.01 33.2242.10 78.83+1.26
Ripe mango 69.82+1.71 10.11£0.89 38.49+3.85 39.80+£3.91 75.24+0.87
t-test(0.053) 3 & * * *

- Table display the value of mean + standard deviation (SD.)

- Mean the value was significant different at 95% confident interval by t-test (P=0.05
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Table 33 Flesh color of green and ripe mango fruit at maturity stage

Types of fruit Color value
L* a* b Cc* h°®
Green mango 82.5940.70 0.360.57 22.030+£2.93 22.0442.93 89.1841.35
Ripe mango 68.09+3.47 8.80+1.60 54.30+3.21 55.0243.36 80.82+1.34
t-test(0.05) * * * * X

: Table display the value of mean + standard deviation (SD.)

-* Mezn the value was significant different at 95% confident interval by t-test (P<0.05)

TR IRRICRY
- namendsiemaiiazmoihd wazdTnamsait lamsn 14
nauziaeRilorunsZuUMTgnTiA1 TSS WA Az TA anas uasfianuuana ey
pu1eiltTod 1Ay 19 da (P<0.05) (Table 34) cﬁa;ﬂummmﬂazmumﬁqﬂﬁﬁﬂﬁuiuwamﬂw

¢ < 1 = o
sy lamsauaznsaiay aulunansitszgnamenasu luiduihmnia (Litz, 2009)

Table 34 TSS and TA of green and ripe mango fruit at maturity stage

Harvesting time TSS (%) TA (%)
Green mango 14.00+£1.51 2.00=0.29
Ripe mango 17.46+1.01 0.23+0.06
t-test(0.05) H X

: Table display the value of mean = standard deviation (SD.)
* Mean the value was significant different at 95% confident interval by t-test (P<0.05)

b4 @
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ANE1IN ALY 476 uaz 978 W1 TuAS  (Figure 35) uaziiondasdeyaminaiuaie 35 second
derivative Sewufinianguinnueindu 506 uaz 962 w1 TuwAs (Figure 36) FafinNiANMEIIAAY
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Figure 35 Means of original spectra of green and ripe mango fruit green and ripe mango fruit at maturity
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Figure 36 Means of second derivative treated spectra of green and ripe mango fruit green and ripe mango

fruit at maturity stage
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800-1000 11 111LA3 Lgﬂm%aﬂaﬁw Savitzky-Golay smoothing (10 nm average for left and right sides)

1 s : . . i 1 3 = ¥
59NV Savitzky-Golay second derivative (10 nm average for left and right sides) Tnaanmalas

o
=1

3/ at Aad = 4 3
mayamﬂﬂmmﬁ’w Savitzky-Golay smoothing 130 Savitzky-Golay second derivative 5 1A75 M e el

' ]
=)

WoannnuutsUsmiiAen dyaasunIY LZMIINAIUDS baseline 1AL MITOUNUAUVDIAN

Ty 771 RY, SEC, SEP 1a2 bias 110U 0,92, 0.60%, 0.63% tiag -0.24% (Table 35)

Table 35 Total soluble solids calibration results of green and ripe mango fruit at maturity stage

Pre-treatment Wavelength Factor R’ SEC (%) SEP (%) Bias (%)
region (nm)

Original 850-1050 5 0.80 1.00 1.08 0.08
Smoothing (5,5) 850-1050 g 0.82 0.89 0.96 0.21
Second derivative 850-1050 3 0.86 0.81 0.79 -0.02
(540

Smoothing 800-1000 6 0.92 0.60 0.63 -0.24
(5,5)+second

derivative (5,5)

F: number of factors used in the calibration model; R’: coefficient of determination; SEC: standard error of calibration; SEP: standard error of

prediction; Bias: average of difference between actual value and NIR predicted value
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ZrumainifiodsuswsaanlnInsalnil Taol#insoq NIRSystem 6500 11039171AT04 NIR
spectrometer (Hamamatsu) éTe”laJmamﬂ%’mmaammmwmaawa”lﬁ‘lﬁ“lummw{f Fadoaiinmadsuud
Tyluirdudely drensdodiotnaliie 3 siannamadidalufeniab valn ummmm
anadudaniniod NIRSystem 6500 1ug29R21012AAY 400-1100 11 i3 e T AT e TRe
adreaumaifeynas g udrnahunasivian TSS mﬂuuanﬂummummwawamm”l@mﬂ

N15AUATIY ‘ﬁ"l]N o ’]Wlh],@mﬂﬂ'l‘i‘1’111&1{]@’38&’%?\151?]8‘]_!1\”@3ﬁﬂu ﬂaiwaumﬂmwamamammu

L MINATDUANUUI UG IVEIAUNTINIUNIATTIUA TSS YDINANZAZND

panzazneftiun I lumsna o i wesaumnRsuNAsg Y M TSS 730 1den
m?m digital refractometer 1RAY 1FU 9.12 % A1 TSS #1405 iunedasaumaiieuna g
W Y 9.32% Taefiauuandisszrieai lanms s iziiagai Idanms e (bias)
MIAY 0.20% (Table 36) ﬂmmmummuﬂﬁﬂmummmmﬁmmajmm digital refractometer 1

R ITRE GBS T Lsﬁﬂﬂﬁmmﬁmmimwmmgmuummuwumqa

Table 36 TSS prediction result of papaya fruit

Sample Number TSS actual value (%) TSS predicted value (%) Deviation (%)
1 6.40 6.92 0.52
2 6.80 7,98 0.75
3 7.30 7.82 0.52
4 7.60 7.75 0.15
5 8.00 7.60 -0.40
6 8.30 8.39 0.09
7 g8.70 8.81 0.11
8 8.90 8.89 -0.01
9 9.60 9.05 -0.56
10 8.80 8.45 -0.35
11 9.60 10.20 0.60
12 9.80 10.82 1.02




13 10.00 9.52 -0.48
14 10.20 10.90 0.70
15 10.40 10.40 0.00
16 10.70 10.45 -0.25
17 11.10 10.69 -0.41
18 8.70 12.41 3.71
12 12330 12.81 0.51
20 12.50 12,46 -0.04
21 12.80 12.46 -0.34
22 13.00 12,51 -0.49
23 6.40 7.56 1.16
24 6.80 7.09 0.29
25 7.40 7.58 0.18
26 7.60 7.69 0.09
27 8.00 7.89 -0.11
28 8.30 7.91 -0.39
29 8.70 7.80 -0.90
30 8.90 9.19 0.29
Average 9.12 90 0.20
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Table 37 TSS prediction result of pineapple fruit

Sample Number TSS actual value (%) TSS predicted value (%) Deviation (%)
l 6.60 9.23 2.63
2 7.20 9.75 255
3 7.30 8.27 0.97
4 7.50 9.18 1.68
5 7.60 6.69 -0.91
6 7.90 9.29 1.39
7 8.10 7.64 -0.46
8 8.30 7.80 -0.50
9 8.90 8.05 -0.86
10 17.20 17.92 0.72
11 18.60 18.03 -0.57
12 18.80 19.11 0.31
13 19.30 17.43 -1.87
14 19.60 18.03 AL
15 19.80 21.43 1.63
16 20.20 16.68 -3.52
17 20.70 20.86 0.16
18 22.10 17.94 -4,16
19 19.30 20.80 1.50
20 19.70 21.99 2.29
21 20.00 20.88 0.88
22 20.30 21.68 1.38
23 20.70 22.60 1.90
24 21.10 22.14 1.04
25 21.50 18.52 -2.99
26 22.10 23.61 1.51
29 6.90 6.97 0.07
28 7.20 11.60 4,40
29 7.30 10.05 2.75
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Table 38 TSS prediction result of mango fruit

Sample Number TSS actual value (%) TSS predicted value (%) Deviation (%)
| 10.60 9,74 -0.86
2 12.55 12.74 0.19
3 12,80 12.81 0.01
4 13.15 14.11 0.96
5 13.40 12.31 -1.09
6 13.70 14.49 0.79
7 14,20 13.48 -0.72
8 14.70 12865 -1.85
9 13.60 13.15 -0.45
10 14.40 14.93 0.53
11 15.40 16.68 1.28
12 12.30 21,91 9.61
13 14.70 16.56 1.86
14 15.35 14.35 -1.00
15 16.45 16.15 -0.31
16 16.90 16.72 -0.18
17 17.60 16.64 -0.96
18 18.25 18.38 0.13
19 13.70 12.82 -0.88
20 14.15 12.13 -2.02
21 13.70 14.86 1.16




22 14.60 15.36 0.76
23 15.75 15.66 -0.10
24 13.90 13.49 -0.41
25 15.00 15.99 0.99
26 15.90 15.03 -0.87
27 16.70 16.18 -0.52
28 17.15 18.85 1.70
29 18.05 17.71 -0.34
30 18.50 18.08 -0.42
Average 14.91 15.14 0.23
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