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CHR T 15 RESEEE PSRRI BG4S B RS E FEH Y - e
R EFEERAEFNS =P RR G RS @E)  FEERE
TEIBALZ YRR o Ik PR T AR (R A > 2017) - 2014 FHUSHEY)Mm
TEAE > 2016 FoepmiE FEBIE - R HEEEE AR T  BRNEREESHRE
VSRS HA B ERE HAR AT 2 B E AR -

CIRIR ORI SN B AR » AR R R AL ARSI B A AT S0 K AL
teLANEI BT B eI SRR R SR EPEBE G REE A R b 5T R E (52 2016) -
I B SRR 4H AR R P A5 2 PR SRS Al g e AR Y P Ha R | sapburn | TR
RIGEAAMEGE - 2016 5 Amin et al., 2008) - JER R LR 2 AFNERS
BIFE A ~ 7K K7 FLAVEE = ~ BERS 2 B RS L) B S 5 8 b(Jomngam
etal., 2016) - A1 - CRMEVIRBIRES RN EARFEE - AFTIEHCR ECRE
S E AT BAA RN » B =R B S ME S B E & RIBUR K 2 AL & ~ AR i
a4 GR » 2016) - TR GH 1 SR EBEBET LGN - R LSRR H A S EE
B BEREIME - AL - R EH R ERUESHE E Mg e C AR EmENEER
% °

CREEE S H RN TR R KRB S 22 - 8570 an s DR b= (e
SDFE RIS - REEIRER RIS L - BRI &5 5% FR E A ) N [F] R A
17 ERLEARERNE SRR NE - ALES B R RN ST - S S gk
Ff BAFIMRELE  [EAN > AL an i fA PRI 5 23 A AR B 9588 - T FR R TR0 %k
SAGFEITERIL - IR T mERRE - HIb » CRBREEVENHIEZERERHSE
PR AT R BIR San < B EEIEGRE A » 2013 5 550 1979) -

C R Ry A MK R (climacteric fruit) » REHF G REAERALEVIEHE
Bty o 1R A EC Ry S AR - SR AIFRGEECEET - B AT R B E (dry
matter, DM)F11& & R E /B A = S AER M - SRR B2 E S ES » Algig
SaAMEEY 2 EhEE  REZYESEZ HEECRREEIEVEN R/ LR
(Felix, 2019 ; Nassur et al., 2013 ; Walsh & Anderson, 2016) -

HA IR R B B MBI & B E R st L AR AR e 2
M < AMAESRBER AT ALY DR AT SR B RV B E R o S e Rt - A i S i B
5 b 3% (i (5 ] (Saranwong et al., 2004) - FHFERI R 2R ‘Kensington Pride’ fY5z47) B8 BLEH A]
BHEE Y aE B S IEHRNE » R R R S 258 R R TR - $2R1
WSOHE RT3 1 e B A M (el T ERJIEE - fEZAC2 SR “Klensington Pride’ £ 56 42 il AT HZ
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Y ]2 22%  (H 3R AR RV FRE AU RERRE ftf 2 o SRR EE 5] 14%05B1 0] 27T (Felix, 2019) -
ATALI MR E B HIE F(near-infrared spectroscopy, NIR)Z iR ~ FROZEEMEAYIRE)
SR - AR T O-H ~ C-H F(LEH ST AT/ MEREEAYRUL (BB
HET ) WS EEFENLEST B2 AT E MEAE & 737 (Pasquini, 2003 ; Walsh et al.,
2000) = NIR AT FEOHIC SRER R E R E B A =i e (HBIGECRR 0.96 -
RMSECV < 0.6 % ) (Subedi et al., 2010) » #] FIAR M SRR ZR 58 2 IR VAR AT
)4 5 (Subedi et al., 2007) «

Al H Y R HIE R M ALY MER B B AE J730 0 FRETTE R e 157K [H
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PEFCRFACHIRETORRE  RECRFAETEREEF HE > AXGHE
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100 F(D100) ~ 110 A(D110) ~ 120 K(D120) 130 F(D130)53HHERU » B — pi B 4
TESFENRRE 20 §H - RERRUGEL TR =UFREE T AT DE R B B I E R (F-750)
MGz EEE > FETREIINANERE  BEIREEE RERE - REEER
REEE > SRR EF5(CaCo)ERR 48 /NSRS » NVEEE S REFRER
2o BETREREFEESN - AERREE - SeAMEETEY) R A ERE -

—IAEBEBRATGE

() IENSE T A MR E B N E B2

AR B F R =GR T 4R E BN E # F-750 (Produce Quality
Meter, Felix Instruments, Camas, WA, USA)HIEFZ/EHIE » " Hat 1 90 BE 9 H|
ARG D8O ~ D90 ~ D100 ~ D110 ~ D120 J D130 SR + 75— e B4
ETIRE - BT HEEIR/NYIEE - fTEEESAERE FIOTERUGARE B RE R
&RINRIMZ B ESS (8 —) -
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B — ~ CCREE BN R AEF F-750 dTAL/MERE WS NE BEHE = -
Fig. 1. Designated positions on mango fruit for measurement and the method of quality
assessment with the F-750 near-infrared fruit quality analyzer.
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Fig. 2. Severity of resinous latex burn in mature green ‘Taichung No. 1’ mango fruit:(A)
none, (B) slight, and (C) moderate.
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EREHE - & £RE - REAE
DEF R FERENE  EHENE/ NI R FE— > DA g BISoREAL - B
RERELUFERONE » SorEAL 5 mm - SRS AR 2 R E R ER
pEEE - RELRT 2 RENREEAER  RELRRE WM& EEEREGUERTE T
EEI=NE
(UESIZEL e
RIPEER R RBLRT - RIEZHEETE - FIPFE% 1(shape index 1)=R &/
RH - HRIPFEE 2(shape index 2)=F R/ -
(TR IANEE
PR ETCHEHE R - HIFR—/ NEEHEAY R - DIs EAIBERE R FR-5120 (Fruits
Hardness Tester, Lutron Electronic Enterprise Co., Ltd, Taiwan)fC{# B 1K 0.8 cm [E[FF K EE
HellE > FAEEZEA 10 mm BRIV & > FATER AL, kg/om’ FoT -
(734 a] 3 [EJE#7)(Total soluble solid, TSS)
FERERAVAUTSCEEN 2 RAVET#IE - RS - DI 2R S
PR-320 (ATAGO Co., Ltd., Japan);J & 4& 0] /A M EH2¥)(total soluble solids content, TSS)
& DL°Brix SiEoREAL -
()"l JE Eli& (Titratable acid, TA)
HY 1 ml 5451 A 4 ml ZE887K 52 1% 8BRS EfE ] - IR A 7E 25
(Easy Plus Titrator, Mettler-Toledo Inc., Swiss)>L NaOH f2E 7% 5 & 2 55 e A (R E
el o8 LET R AEE » FBBAIELI 100 g S BRRRE A » DI% SRy -
OB R B e
CERA[EAEH H AR E It PRI - &SR b5 48 hr R HHY > HE
JRER T 5 RIFGHIRERZN Al R E P -~ ERMERFFEIH R 5 R1gF R
EfTHRECEE -
=~ REtA
A B 4 R IUE L P9 {E (mean): A AE 72 (SD) A 23 BL CoStat #AG 5T H A
ANOVA #1788 75 43 #7 (analysis of variance) J% 5z /)N B & 7= 22 i3 1€ (least significant
difference test, LSD)EE#R & R B[ 2 72 SREHE M - M DAFERA (GBS A HAH R -
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SREAERAE% D80 ~ D90 ~ D100 ~ D110 ~ D120 5z D130 > 43 Bl LAFERZIE AT LTSN
RE B ME RN E PRI e e R B E » GRS EERIT Ry 13.2% »
13.8% ~ 13.9% ~ 15.1% ~ 15.9%K; 16.3% > fE24E HERE I _EFHGE—) - B D90 £
D100 pi e R EHZY) B SR AR A= 4D » Har SR M AR E S AR =5 > H D)
D100 % D110 B HIIERE 1.1%5e > D110 & D120 2 BIERE 0.9%% > -

ERFRAEATHS a7 E 5 %It 1% D80 £ D130 {7k 14.6% ~ 15.5% ~
16.1% ~ 16.8% ~ 17.5% ) 18.3% » mif[E& HEE LR » HEHEEZZYESESS
AT 2 HZYE R -

FT— TR ET 15 AELER HEERPR L R DRI AT AL DR B B
ERFREMNZ Y&
Table 1. Dry matter content of mature green and ripened ‘Taichung No. 1’ mango fruit at
different days after full bloom (DAFB) measured by near-infrared non-destructive
quality analyzer

Days after full bloom  Dry matter at harvest (%) Dry matter at ripening(%)
D80 132 £ 0.6 ¢ 146 £+ 08 f
D90 138 £ 0.7 d 155 £+ 0.6 e
D100 139 £ 05 d 161 + 0.5 d
D110 151 =+ 0.7 ¢ 168 + 0.8 ¢
D120 159 £ 0.7 b 175 £+ 0.8 b
D130 163 £ 05 a 183 £+ 0.6 a

“Means within columns followed by the same letters are not significantly different by LSD test at P<
0.05.

—~ REINERBIER

LR S IMBEURIBIZ S THIE » 0 DR AFERE » 1| RRERURE » 2
TR AR HEg B BN B (B ) - SR E 4SS REUR » BEAE{% D80~ D90 ~ D100
D110 ~ D120 k2 D130 FRUZHVERZGR » SLRZ R BREE 5371 £ 0.00 ~ 0.15 ~ 0.45 ~ 0.80 ~ 0.95
K 1.30 » BB E A S H e RS - D80 K D90 7 4% 3R L i /i iR
NHAEE > EREAFHIE D10 BEAKGURE > D120 RERFEURBELRSI - E
BHIZE DI30 K » FFRECHERERE - HEE8REIMNEERD) -
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Table 2. Peel resinous latex burn occurrence in mature green ‘Taichung No. 1’ mango at
different days after full bloom (DAFB)

Days after full bloom Resinous latex burnt from lenticels (0-2)
D80 0.00 £ 0.00¢”
D90 0.15 £ 0.37de
D100 045 + 0.51cd
DI110 0.80 + 0.83bc
D120 095 + 0.83ab
D130 130 £+ 0.80a

“Means within columns followed by the same letters are not significantly different by LSD test at P<

REAFHEEK(C%Z D80 £ D130 #HEBHREHE - LR - RENEESREW L
JHEES - Bt D130 Ziys{E - BUREUR R ERE(CR D120 £ D130 #ifH - REEHE
B/ MITEBEER RES) -

HedE e D80 il D90 # 400 ¢ L _F > A D100 F1 D110 # 500 g LI I » D120 &Y
580 g » D130 Hil%EE 600 g DL E - REE &L, D90-D100(3% /11 73.03 g) ~ D110-D120(3% /1
62.10 g) Kz D120-D130(3E 11 55.27 g)=4HHSNNIAVIE A » D100-D110 HIJ SR E M niE s
4% 0 fEREN 9.66 g o HIEEIREE(CLANREEN - EENNE A HEEI&ES -
D90-D100 ~ D110-D120 & D120-D130 S-S AR » RS HArY B2 5 =t [5]25 BH 8
B0 - D80-D120 LA - J9A NIREAVNE I - BUR{E D80 BlZF IR RA KRR AHE -
R R IERIEA S HBmRF g 0 - 0 DUR R e R -

» RIS

RCEHERE L BRI 20 MESS - IR TR ERENRE SRR E
PRARHIIETE - FEAE R H B IR B RAR R 2 RIBEP GRIY) - ARPIEE 2 AT
FIREAE D80 LR RIEFHAAIE I - F SR A et = MR > SR A H R B 2
BT Ry IEIEIE - & RIEFIaIE I - HRERGEVETRZEIRTT » ST BT HY S M
{ERIfE R R EREVESH L — -
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Table 3. Fruit weights and size of mature green ‘Taichung No. 1’mango at different days after

full bloom (DAFB)
Days after ) ) .
Weight (g) Length (mm) Width (mm) Thickness (mm)
full bloom

D80 401.81 + 34.79d" 126.41 + 5.18 bc 8226 + 3.14d 74.16 + 2.76 ¢
D90 43498 + 60.16d 123.55 £+ 7.78 ¢ 8455+ 440d 78.05+ 347 d
D100 508.01 £ 43.35¢ 128.07 +£ 543b 89.16 + 288 ¢ 8231 + 2.88 ¢
D110 517.67 £ 6139¢ 12631 + 7.69bc 89.14 £ 3.63 ¢ 83.59 + 283 ¢
D120 579.77 £ 71.09b 128.12 + 549b 9194+ 450b 86.86 £+ 429 b

D130  635.04 + 84.21a 13233 + 722a 9505+ 434a 9090+ 438 a
“Means within columns followed by the same letters are not significantly different by LSD
test at P<0.05.

R~ R EH 15T AEEE HBESRZ R
Table 4. Fruit shape index of mature green ‘Taichung No. 1’ mango harvested at different
days after full bloom (DAFB)

Days after full bloom Shape index 1 Shape index 2

(Length / Width) (Length / Thickness)
D80 1.54 £ 0.08 a° 1.71 £ 0.08 a
D90 146 + 0.07 b 1.58 £ 0.09 b
D100 144 £ 0.06 bc 1.56 £ 0.05 bc
D110 142 + 0.06 bed 1.51 £+ 0.07 cd
D120 140 =+ 0.06 cd 148 + 0.08 de
D130 1.39 + 0.06 d 146 = 0.06 ¢

“Means within columns followed by the same letters are not significantly different by LSD test at P<
0.05.

7~ RAWEE ~ A E R & R EE R

HREAE L E FEERER  BEEREAE S HERE > RV A 2 T E
HE S WaAMER Y 2R S TR ER S ERIKEER B - RAEE DL
D80 k. D90 f5 » 433 Es 1.89 K 1.77 kg/em’ » HLFSES REFARFVER(E - D100 £y 1.61
kg/cm® % s fmf5E » fii D110 ~ D120 K D130 27 SRR BB AT B 1.45-1.49 kg/em® » 45
BT > CURAT | AR AREE RN 1.49 kg/em® A HEHEN A ERE(ERT) -
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SETEERYE BN A B H B Sm B B A REE =S > D80 K& D90 HY
SRDEVEEIZPIERS 15°Brix > mRAERERCER e 1 58 AU KBRS - RE
FY D110 B > 4ERAMEE 7S] 17.6°Brix » EEMH IS EREA AR K2 1L - D120
Je D130 7 S8 EE ) 53 71 Ry 19.8 2 21.0°Brix > ZF [T F G 157 7 SR -

R CREF 1 AEEFHEGPR AR RENEmE
Table 5. Internal quality of mature green ‘Taichung No.1’ mango fruit after ripening at
different days after full bloom (DAFB)

Days after full Pulp firmness Total soluble solid Titratable acid

bloom (kg/cm?) (°Brix) (%)

D80 1.89 + 0.56 a’ 124 £+ 08 f 0.13 = 0.02 cd
D90 1.77 £ 0.34 ab 141 £ 1.1 e 0.13 £ 0.03 cd
D100 1.61 + 0.26 bc 154 + 0.7 d 0.12 + 0.02 d
D110 149 + 0.14 ¢ 176 £ 1.0 ¢ 0.14 + 0.03 ¢
D120 148 + 0.30 ¢ 198 + 1.0 b 0.17 £+ 0.04 b
D130 1.45 + 0.25 ¢ 21.0 £ 09 a 024 £+ 0.04 a

“Means within columns followed by the same letters are not significantly different by LSD test at P<
0.05.

7~ REIFRIRMEF M E R E BB 18 AR B AR B M < MR 2 4

CHREH 1 5P EREE R ELEF HE D80 ~ D90 ~ D100 ~ D110 ~ D120 Fz D130 7 %%
FRRE - BRIUR LT Rz EBER AT AL R B an B HE BN E - RE LR
FHHER H AR PME VIBHR AHIE R B AAEEIRY) S AR A SR Z R E T8 -
PAsRHZ P S (DM) SR A A VR P 2 (TS BUE AT TER MEARRA ME AT &SRB RHZ
VIR AT A 25 S EEAHRA (R = 0.9048) > B2 S (DM)(H E7t - JrDA
MEEFZPITSS)[E R B (E =)
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Fig. 3. Correlation between non-destructive measurement of dry matter in harvested mature
green ‘Taichung No.1’ mango and total soluble solids after ripening.
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AEAEE H BB 2 RE R RO E 26k EEERIERRE AN
(V) - 55 - BiZ2E] D130 B > AVEBRERA CHEOE Mgt IEREE
"L - SEATIER N TRABE S A SEE -

B 57 i B PR B A LR - D3 4H 1 5R R B 60 EL PR s A AL - 2401
D80 JaHH 7 FH mT R 2 B SR A () DB L & - (B ERE (T 50) Sk
o EHE O RAYERE - D0 IR b TNV A EEY - REOREER
D80 R HI4H - {HEA C{RE4% - D100 ~ D110 ~ D120 Kz D130 HiAthgRrHaf 5 g (o 57
AT > BRE ALk ©

FERE R AL R NEBA IR D0 s HRAH R B S MR AE A E151> D90~D100
D110 ~ D120 } D130 RPE4H B AENER]5E s o - VIGHR ABAEER D80 K D90 Bz A
o RE R A R G5 HMAE R 2 RABEEE BIER 2 S -
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B~ R BRI A EE S HEER AR EAFRREEINE R RABEEEL -
*Before ripening : fEZ\HTERESME 5 Ripening : Bz P 48 /NIFHERZN{Z 5 After ripening :
BAORMEERICE S K -

Fig. 4. Changes in fruit appearance and pulp color of mature green ‘Taichung No.l ’mango at
different days after full bloom (DAFB) before ripening, after 48h CaC, treatment
(ripening), and following 5 days at ambient temperature post-treatment (after

(Aep) woolq [[n} Jaye sAeq

D120

D130

ripening).
*Before ripening: Appearance of the fruit before ripening; Ripening: 48 hours after calcium
carbide treatment; After ripening: 5 days at room temperature after calcium carbide

treatment.
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S

CE IR ERUS RS (R e S U S i 2 B i 2 AR U R R B VS 2 1T
AT BRI E B ER A - HERREZFIRENEHGE » P S
A8 IS S R e B R ER E T A B 0 8 Y m\bg - TR B R B
o EEC RN S T iR BRI A R (H— IS B AR E BRI
TR R DURE MR ~ AMNEIRE - RO REAFHE - RELLEETT
=((BB » 2020 ; Slaughter, 2009) » S FE L EA FHARAIFRRE > A0RE - HHRE
J R SAPTEE) » i EACHET IR BT AR BRI AE - B e iE R R T E R
AR R E B — 2R E T - WL - EARBA SR AL IR E
B ET » ATEE SRR BRI B Y — B B e I - BN 48 SR o PR BT ] B
fetmel HHH R B A B4 -

KEBERER EF 1 98 maEA SRR - WA AGERERE RN - A&
PR DU EIR 4 B HEUE BAET IR - B REIREE SRS R > DIHEIE S
HERPRIHERERS - ARELE A —1URE « A R aF 1 58 RERE HiEn
AN - SR 7 FLREREE » RE WA S HEURBEN - Nt RETTEREaH 1 90EE
HIEEASER IS0 - 4R RIFAVRE B R o8 G ERRE RS AR - A
L GEIEME T ALY MSER BB ME B ENRELYE - FEITR a9 1 5048 A
[EERURAVE 2 SR Y BB e AT A E IR Y e & 2 AR S e R B IME R R
B 80 BRI R ad 1 90 R BRI VS 2 E/LHEIE -

AIABZEfE M Rz E & BB BRI mE A S SRR M RERI 2
VESEMS  RERARRANZETAEEIZY &l RERIESIEZYES E
tLE RS MNE BT R EERIGNVE B ERERE D2 E S 2 RIEIRE —TH (S
FEATHIE 75 2£(Felix, 2019 5 Nassur et al., 2013 ; Subedi et al., 2007 ; Walsh & Anderson,
2016) » AR ESRBSEERE wE A7 730 (ERT A MR FENR M E 7%
ELE Ry SR e EE S K F (Saranwong et al., 2004) - FFZ28E0~ » BN TS 5 ‘Kensington Pride’
‘R2E2’ ~ ‘Calypso’f{1‘Honey Gold’ 2 FRUNEZ M E & & 3 Al Ry 15% ~ 13% ~ 15% Kz 15% L4
R HARE SE A RR B 2 R AR (Felix, 2019) © 55 > EEPECE &L Palmer’ A1 Tommy
Atking’ B B EIRUCEZY E & B iR Ry 13.7% K 14.4%(Freitas et al., 2022) -

CReF 1 9P RIEZY E S BB AAMEIPY S B EH S E A R =
0.9048 » FEELIAREMESE FIF - RAREHRAAMEPY & 8IRE BT - RELE
#54T1% D80 ~ D90 ~ D100 ~ D110 ~ D120 } D130 » LT IES M4 MR B e
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HIE BENS SRR E S 857 A fy 132~ 13.8~ 139~ 151 ~ 159 K 16.3% » &K
PR S pE HUR H 2B AR NI (R —) - MEELR R PR AE TRy i Ry o]
VERESE S R BRI AR » IEAN - IR BRI ER Y B thERICR K=
R 82 > 3RR 124~ 14.1 ~ 154~ 17.6 ~ 19.8 % 21.0°Brix ° 4iE AR S IETIELE
o REGARRIGZYE S E R 15.1%5 (PR A EZ Y& & 17.6 °Brix
BERRF R B MEUAIBTE R 0.8 Hi SoREh ~ SREELYEE 500 g LU b > REMHFRAENEARZH.
REHEEIES - RATEE 149 kgem® > HEFEME > WATEREERL o KIL > 43
REGEBSRMETAD MR BB NEENERZYE S EE 15%LL B TR a9 1
P RE R RIVE Z ERS SR (LEIR - BRak N EABRRE IR S
il AR TR a1 B SRR ENVE Z HIl - EIE G EHIPRICRF - 2
THREWENRER -
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Establishment of Harvest Maturity Index of Dry
Matter Content of Mature Green Fruit of Mango
‘Taichung No. 1’ Using Near-infrared Spectroscopy*

Meng-Sung Chen ** and Ching-Yu Chou *
ABSTRACT

Mango harvest maturity is a significant key to the determination of fruit quality. Mango
harvest in Taiwan mainly depends on appearance and growth days of fruit. Nevertheless, the
consistency and stability of fruit quality cannot be ensured due to the differences of variety
characteristics and cultivation environment. Mango ‘Taichung No. 1° has a unique flavor and
can be harvested for mature green fruit. This experiment discusses the correlation between
the dry matter content at different growth days and the total soluble solids content at
completing ripening by using near-infrared non-destructive fruit quality measurement. The
objective of this study is to establish a quantitative index for harvest maturity so as to hold on
to the best harvest time. The result shows that the mature green fruit of mango ‘Taichung No.
1’ has a highly positive correlation (R?=0.9048) between the dry matter content at harvest and
the total soluble solids content at completing ripening. The D110 treatment shows that the dry
matter at harvest is 15.1%, and the total soluble solids content at completing ripening is
17.6°Brix. In addition, the rating of resinous latex burnt from lenticels is very slight, and the
weight of fruit is above 500g. The peel color of fruit also changes smoothly, and the edible
flavor is good. Therefore, the dry matter content of mature green fruit above 15% will be a

reference index of the harvest maturity for mango ‘Taichung No. 1°.
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