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Research Title : Postharvest quality changes of mandarin
Researcher : Miss Pannipa Youryon, Miss Pornprapa Kongtragoul and Miss Orasa Choolaaied
Department : Agricultural Technology

ABSTRACT

Mandarin  fruit ‘Shokun’ natively growing in Chumphon province, quality
determination of fruit is at present characterized use of sensory evaluation. Quality indices
include primarily external properties, appearance, size, shape, color and flavor. Effect of

fruiting position on postharvest quality of mandarin fruit was investicated. The fruit were
harvested at 10 months after full bloom. The fruit at top middle and lower parts of the tree
were harvested in January, May, September and stored at 25 °C for 14 days. It was found
that the longer the storage period, the higher the color change (L*, a* and b¥). The fruit
harvested from the top position had significantly higher total soluble solids (TSS), ascorbic
acid, total phenols content (TP), and acceptability score and longer shelf-life than those
from middle and lower parts of the tree (P<0.05). Fruiting position had no effect on weight
loss and total acidity (TA), antioxidant capacity. During storage, fruit weight loss and TSS
remained constant but TA and acceptability score decreased. However, total phenolic
content, ascorbic acid and antioxidant capacity were increased during storage for 7 days and
decreased afterwards. This suggests that the fruit harvested from the top of the tree had
better postharvest quality than the fruit harvested from the other parts of the tree.
Harvested fruit of ‘shokun’ in January had effect on weight loss total soluble solids (TSS)
and higher antioxidant capacity.

Keywords: Fruiting position, Quality, Mandarin fruit
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4.1. Total soluble solids of mandarin fruit from Chumphon province.
4.2. Titratable acidity of mandarin fruit from Chumphon province.

4.3. Ascorbic acid content (mg/100g FW) of mandarin fruit from Chumphon province.

4.4. Changes in peel colour of mandarin fruit from Chumphon province.

4.5. Changes in pulp colour and weight loss of mandarin fruit from Chumphon
province.

4.6. Overall visual quality (score) of mandarin fruit from Chumphon province.

4.7. Changes in peel colour and weight loss of mandarin fruit at top middle and
lower part of tree.

4.8. Changes in pulp colour of mandarin fruit at top middle and lower part of tree.

4.9. Wight loss of mandarin fruit at top middle and lower part of tree.

4.10. Titratable acidity of mandarin fruit at top middle and lower part of tree.

4.11. Total soluble solids of mandarin fruit at top middle and lower part of tree.

4.12. Ascorbic acid content of mandarin fruit at top middle and lower part of tree,

4.13. DPPH scavenging activity of mandarin fruit at top middle and lower part of tree.

4.14. Total flavonoid (TF) of mandarin fruit at top middle and lower part of tree.
4.15. Total phenols (TP) of mandarin fruit at top middle and lower part of tree.
4.16. Overall visual quality of mandarin fruit at top middle and lower part of tree.
4.17. The shelf-life of mandarin fruit at top middle and lower part of tree.
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85 U3wns 1 ml wasisiisliflgumapiveadunan 30 wif deuthluiiaseiuiun ascorbic acid
TneldiaTos spectrophotometer firue1Ady 540 nm thAimsganduuasiiswliunduniu
NSINUMTFIUVEY ascorbic acid AIUTNTY 0 5 10 20 30 40 50 waz 60 Hadans
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8) AnuannTalumIAueyyadaTy

nsannaisandulagld Methanol Wudvhazane Tnelddu 5 n$u waw fu Methanol 50
findans Yulviazidem homogenizer mﬂﬁguﬁ’ﬂﬂLW%&Q‘LﬁMﬂmSﬂE]Uﬁ’JEJLﬂ%"ENCentrifuge Yransaiai
lauvihnisnaaes ansannaIndu 5 Nadansnaunu 1 JadluansDPPH solution waulwidniu
P Vortex udnianinAganiulasieirdasvisible spectrophotometer fufifiaansenindu 517
wlums 16 A, ndudsieligumgiveduiiin Wuan 30 wifl daniadgandusasiae
\A304 visible spectrophotometer  1AfA1As, wdrduaesidusnisduds opPH AUGAS
(Supapvanich et al., 2012)

DPPH radical scavenging activity (%) = [(Ag = Asp) / Agl x 100
1 < @ I al =l

Ay = AINTPANGULAIYBWIBE1N 0 U

Aso= AINSAANELLAIYDIFIBENIN 30 U

9) Total Flavonoid content
nsanaa1sandy laely Methanol tWudivinazaie Taeld & 5 ndu way Au Methanol 25

fiaddns JulfaziBun homogenizer antuilunisdlianaznousieindos Centrifuge 1hansafiai
Wuwvhnsvaaes  DwWmasatnaandu 0.25 fiaddns Beansaethndu 1.25 Daddns Wy 0.75
fiadans NaNO, aududu 0.5 % wanlsfidriufisld 5 undl iy 0.15 Nadans AL, Pauadu10%
ntudn 0.5 §adans NaOH Arududy 1 Tuand Vortex ’Lﬁ@"xﬁuawnﬁuﬁ’mﬁwgmﬁuumﬁaEJLﬂ‘%'m
visible spectrophotometer finauenandu 510 wiluins (Slinkard et al., 1997; Supapvanich et
al,, 2012)

10) Total phenolics determination

nsafinansendulagld du 5 nSu weudy thndu 50 Saddns Juasien Homogenizer 1y
wisdlinnpzneusieadesCentrifuge Mntuhansataillaninismaass  asafmeindy 1
faddnsnannuans Folin-ciocalteu reagent 10% 1 §adadns vortex id1use 30 Wiy
NaC0,7.5 % 2 fiaddns Vortex Iﬁﬁﬁuﬁ'ﬂﬁhﬂmﬂﬁuumﬁwLﬂ%‘m Visible spectrophotometer i
AvmeENIAaY 750 urluuns (Supapvanich et al, 2012) ntun3enans Gallic acid daduans
‘fnueyyadasyanesgulvillannududu 20 40 60 80 uaz 100 Nadiniu/Aaddng hunindigandu
wassEIA3es visible spectrophotometer ﬁmmmaﬂ?ﬂ'mﬁmfTuLﬁ'aa%me’]wmmgwmmvﬁuﬂu
Y84 Gallic acid (Slinkard et al., 1997; Supapvanich et al., 2012)
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NAN1539Y
4.1 Mmsveaesil 1 msAnwquawdulunuludmiayums

17 v w ' ' a P ¥y
Anwaunwdulynuludmiagums sanwuimansnaasanuin Usinavesuwdsfiazansinla
[ ! @ W 1l i aa [¥] @ o [ [ |

vasdulvnunsunsfvinmliianuuensanisaidnierdsnisiiusneidunat 7 uay 14 Yulsiwu
ANUUANANNEDA (Table 4.1)  Usunmnsavesdulnunsunisiiudnudvsunansalifag

1 aa L7 [ a [ (Y] 1 o ] al oA q' .g =
UANANNINSATR AN8UAINTSIAUTNEWTULIAT 7 JUNUI #39814 B C D E IuSununsaiiuauiliaiig
wWANEN919E8R WatAusneidunal 14 TunuindusuansaRuT UL LUNUAULANAISN1 @R R
sEMhamaMsHae (Table 4.2)  Ysinadefudvesdulununounmsituihwliinuuenanadi
AENFRINNTAUSAENTUNET 7 FUnudn feog1e C JUSHdm I ALTudALLe AR NETR

1 =l ow o s nl c] s U 1 LY 1 = £y - Y =l a' dy =l
pg1aildodAgde Waiusnwndunan 14 Junuda ded1e D SuSunavedimdudiiuduiaing

WANAIINIE ARRTEWINNRI989N15VRaea (Table 4.3)

dwdenvesdulenunsunisiiuinvimudiAeuadn (L) wasArauludvies (%) 1
fianuuansnamnads wandesmaiivineulunal 7 funuin fegs D Seiauaing (L) wazen
auudivdes (b*) voaudeniinuuanalanisainegalitvdAydausidendainnsiivinm

[ @ i 1 aa o 1 I < al < E

Wuna 14 Fuldwuanuwsnananeadfiupiuadng () wazArrnuduingss (b¥) vedulynu
Tuusiazuvandn (Table 4.4)  dndidevesdulunuisunisifiuinvimuinranuadng (L) waze
armludiniios (b¥) liflauunnsiamsadd wudeidudundsmsifiuinm 7 was 14 Ju
(Table 4.5 )

N15UBUSUNNNUSTAMAUNAAIUANYDUTINNBUNITHUSNEINUTY A78819 A SIn1580uSU
U O: =l 1 o e I al Q s cil 1 = L) dJ ¥
AUATNYDUTIININTIFRTAuuansamvaifegrefidedrdyde Wudsanudienuinvidunian 7
JUNUTT F29879 A dn158USUNUsEaALNARIUAINNTOUTIY TAIILLANAININIIER AL 198

Weddgualiendinisiiusnendunet 14 Sunuin nseeudumelssamdudasuainuyousiuly

PUANHLANA VIR ATEWINMAINISHER (Table 4.6)
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Table 4.1. Total soluble solids of mandarin fruit from Chumphon province.

Sample Total soluble solids (°Brix)
Day O Day 7 Day 14

A 11,75 12.36 14.23
B 12.81 12.15 12.63
C 12 11.78 18.26
D 11.28 10.60 11:20
E 11.00 11.65 13.40
F-test ns ns ns

Mean with different lower case letters within the same column are significantly different (P< 0.05)

Table 4.2, Titratable acidity of mandarin fruit from Chumphon province.

Sample Titratable acidity of mandarin fruit cv.
Day 0 Day 7 Day 14

A 0.42 0.35° 0.65
B 0.46 0.56° 0.53
£ 0.47 0.49° 0.58
D 0.37 0.45" 0.54
E 0.46 0.49° 0.60
F-test ns g ns

Mean with different lower case letters within the same column are significantly different (P< 0.05)
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Table 4.3. Ascorbic acid content of mandarin fruit from Chumphon province.

Sample Ascorbic acid content (mg/100 g FW)
Day0 Day7 Dayl14
A 99.96 157.33" 125.17°
B 112.45 150.80" 126.32"
£ 114.50 172.26° 154.82°
D 107.66 142.69° 161.06°
E 101.73 138.31° 137.23%°
F-test ns = -

‘Mean with different lower case letters within the same column are significantly different(P< 0.05)

Table 4.4. Changes in peel colour of mandarin fruit from Chumphon province.

Sample Day 0 Day 7 Day14d
h Lt a* b* h LY a* b* h L a* b*
A 90.67 55.03 -0.84 44.10 88.91 57,510 0.90 a7.54°° 9234 5272 -1.18 41.44
B 94.87 54.96 -3.39 a2.11 8591 46.57° 3.19 31.94° 89.29 49.52 0.35 33.90
& 97.69 53.71 -5.54 40.81 84.94 51,387 3.03 37.43%¢ 92.15 53.58 -1.09 41.90
D 35.52 56.15 -3.18 45.83 90.55 58.81° 0.77 49.52° 92.27 49.61 -2.46 34.41
E 93.80 48.19 -1.40 35.69 92.16 49.32° -1.98 33.49° 99.13 57.56 -6.79 50.76
F-test ns ns ns ns ns AR ns i ns ns, ns ns

Mean with different lower case letters within the same column are significantly different(P<0.05)

Table 4.5. Changes in  pulp colour and weight loss of mandarin fruit from Chumphon

province.
Sample Day 0 Day 7 Day14
h | a* b* h L* a* b* h L* a* b*
A 87.76 60.29 0.54 13.02 §3.86°¢ 57.11 1.68%° 15.29 83.54° 57.01 213 17.67
B 86.11 58.29 0.99 14.47 87.30%° 60.48 0.71b¢ 15.40 82.69° 58.44 2.24% 17.12
C 84.96 54.16 1.35 14.94 82.16° 55.60 2.30° 16.12 83.03° 59.10 2.18° 14.75
D 86.53 56.81 1.15 14.78 89.48% 57.13 0.11¢ 12.77 88.19° 60.93 0.47° 15.70
£ B5.71  55.16 1.23 1426 8577%P¢ 5813 117%P° 1466 8588%° 6029 1.17%° 15.03
F-test ns ns ns ns “" ns > ns ¥ ns J ns

Mean with different lower case letters within the same column are significantly different(P<0.05)
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‘Table 4.6. Overall visual quality (score) of mandarin fruit from Chumphon province.

Sample Overall visual quality (score)
Day0 Day7 Day14
A 3.87 3.11° g2
B 3,71% 3.00° 3.4
C 3,00 3.44° 3.0
D 2.62° 1.88” %2
E 2.5° 2.44° 2.6
F-test s % ns

Mean with different lower case letters within the same column are significantly different (P<0.05)
4.2 nMnaesdl 2 nMsiAsunlasganIwesHadulny

Huifeamadulenueny 10 weu nawdades aadw eidles Smiaguws Tesifuinefeu
o d o 1 EJ o v U o
UNTIAN WBAIAN waziugney Asunusnsifiuiielnndu UShagen nans wasiudaswesadiu
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-] 1 o 1 dl A o o < = - 1 ]
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Wer lngunfwdenvesdufiaigiuteivgnluwniousiididuakays,  1999) dwduns

a a e . e o o | & w Y aa o P4 & w '
Wasuwlasdwdan taafian L* WNTw tHessainneaumsinusnunaduiddeiwsdlafiusnuisiuld
AMUtLTeEdenanailnsannnisaatedivssnaslsiad ag1slsfnnunuinedvides (b*) wazan
ANNETIN(LITANENRUS Y A(LY) NnganmsvaaesiuTuantsy diuf h* waz chroma dia

P ' & w Y aa A ol g w ' YV alal o -1
anad 1o INNaUNSINUS N Naduildden wiilanusneeiull naduildwdsaduiu(Table 4.7)
=] J’ = (Y] al oA = | e o as g s L |
Adleluseuiueguiiidiviiosb) nounsinuinwaan arevdimsiiuine 7 Juuas 14 TAnd

] o

Wiana(b*)votodAalNuau JANULANGASADR dIURILMNNISAANG NARINUSIINUEBANUIT NBUNT
divsnunilandivies (b*) gege FveadledAniiutu drusumisnisiona wuiwSnneeuigede i
ANULANAIEndINsiuSnwTuna 7 Tu uasdiniindundinisiudne 14 Juadwdeao®)

& a ] aa ' aw o w oa
waallonnyengedn lnnuuanaatifedaditudAtyde (Table 4.8)
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Table 4.7. Changes in peel colour and weight loss of mandarin fruit at top middle and

lower part of tree.

Treatment Day 0 Day 7 Day14

h L* 3 b* h £* a* b* h I a* b*
Season
January 93460 4744 .1g4a 29.19b  9219b  a7ab g8 29.91P 89.55b 47492 0118 30.87P
May 115088 4892 15930 30368 114748 501880 q572b  ags3@b g11478 5248 14760 3ggra
September 116078 4979 -1700P 35308 112508 51508 -1130P 38958 111,592 52242 1421 39552
Fotest o - 5 - > : - W i W & .
Position
Top 98732 5011 6212 35068 96870 51058  -4.39 37528 9395 50.83 -2.988 3791
Middle 106258 47.11 1020 3079 104678 490680 869 31.36P 103078 49.16 -887P 33.00
Lower 108578 4798 1105 3021 107258 a72gb 909 3100 104618 49.60 -9.71b 34.20
F-test " ns i > A a ns * = ns L ns
Season* Position ** ns > ns i ns ns ns ns ns " ns

Mean with different lower case letters within the same column are significantly different(P< 0.05)

Tabled4.8. Changes in pulp colour of mandarin fruit at top middle and lower part of tree.

Treatment Day 0 Day 7 Day14

h L* a* b* h L a* b* h L* a* b*
Season
January . g7.72 58248 (632 1319 85350 55.748b 1372 14.808 85350 57.743 1.25 15.342
May 89,29 57498 02630 12060  g748® 57078 06ab 12740 871680 58468 073 15,533
September 90.11 51180 -0.02b 19.168 89948 52180 Q9P 15130 gs1gb 51220 060 14,03b
Ftest - . . » = " 5 . 5 . ne W
Position
Top 87.48 5686 0692 17298 8591 55.97 1.328 15608 86.0 56.45 1,08 15.878
Middle 89.70 5881  0.13P 12032 88.20 50.68 0.52b 13090 86.08 55.24 0.98 15.262
Lower 8936 5350 0200 12550 87.50 54.19 0.63b 145780 87.82 56.45 0.59 13810
F-test ns ns * * ns ns * i ns ns ns Lt
Season* Position ns ns ns ns ns ns ns ns ns ns ns ns

Mean with different lower case letters within the same column are significantly different (P<0.05)
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nsgeyiieuni

= g ar = i/ 5 [} s
nsgadsuvinvesnmaifiuiesdulynuic 3 duszezian (Unsen wguaia wasiugisw)

mevdsmsiiusneniunat 7 Ju Weufueouiiiesiguinsgaydetmingsiign uaviinisgeyde

Umtinifinfiupuszegnainaiuing Sanuuandrsmsaifednaiidodfyds dusumianisin

A NUIHAINEIUAVeRU In1sgaidedindngeda dauunndtameadinndiusenuay

v 0
o s a

daunane uasdnsdinsgydsihminfuiuaievdnisiivinyiduna 14 Yu uinendnisiu

or

o

fnwndunan 14 Ju nmsggdeihwinudlifruunnsnmisadi (Table 4.9)

Table 4.9 Weight loss of mandarin fruit at top middle and lower part of tree top middle and

lower part of tree.

Treatment Weight loss (%)
Day 7 Day 14

Season
.January 6.623 13,752
May 5.37P 10.74b
September 6.663 7.66P

F-test i i
Position
top 6.218P 10.62
Middle 6.05b 10.46
Lower 6.682 11.07
F-test i ns
Season* Position 3 =3

Mean with different lower case letters within the same column are significantly different (P<0.05)
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Uunaunsaounguaiauiinnaniauingn sesaanfsifsunnsiauwaziuetsy Faagwuin
USununsalufauunsnan wasngqunian svanasniendinisiiusnendunat 7 Sulas 14 Ju us
nsfufenfieuiueisy SUTuiunsafinunndu amendsmsfvsnenduna 7 3y uazanas

s L L2 ] o i a ] a ol e A
mwmmalﬁmﬂmrﬁunm 14 U ﬁ?UﬁIWLLVIU\‘lﬂ'ﬁWﬂNﬁWU’J’]UiL?mU@ﬂﬂJUﬁﬂﬂJﬂ‘iﬂuqﬂWEjﬁ 4

= l:d L s s 1l 1 o a
USununseanaudofusnendunan 7 u uas 14 U walddanunena1amie@d®d  (Table 4.10)

Table 4.10. Titratable activity of mandarin fruit at top middle and lower part of tree.

Treatment Titratable activity (% malic acid)
Day 0O Day 7 Day 14

Season

January 1.498 0.64P 0.7b
May raRa 1.482 N34
‘September 1.23b 1.562 1,442
F-test *% *x *%
Position

top 192 1.24 1.09
Middle 1.46 2 1.20
Lower 1.43 1.22 w5
F-test ns ns ns
Season* Position ¥ ns ns

Mean with different lower case letters within the same column are significantly different(P<0.05)
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< o %
USuuasndenazateun

msifiuifeluieunnsnay fusinaveudeiiasansthriounsifusnvunnilan anendns
usnwidunan 7 fuuay 14 Hu fudnameaudsiiazaeduinduy winuinlufimuunnsemns
an a'aumamﬂﬁ?ﬁLmu'qn155mwaa':}Uﬂawﬁﬂ%mmﬂuaauﬁaﬁaxmaﬁwmnqﬂ 7098911 AD WAL
uaffugneu fusinaigedunievdsnisfusnenuna 7 5 was 14 u feuunndmnsadiots

TuddnyBa (Table 4.11)

Table 4.11 Total soluble solids of mandarin fruit at top middle and lower part of tree.

Treatment Total soluble solids(°Brix)

Day 0 Day 7 Day 14
Season
January 11.822 11.392 12.042
May 10.04b 10.47° 11.052
September 9.02C 9.99b 10.50P
Ftast *# o -
Position
top 11.824 11.398 12,043
Middle 10.04b 10.47b 11.052
Lower 9.02¢ 9.99P 10.50P
Fotest ok ¥ %
Season* Position ns ns ns

Mean with different lower case letters within the same column are significantly different(P<0.05)
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a a a a g o - o a |a a a a i g W a a a a
U'il.f'm.nmquusﬁﬂqiLﬂULﬂEJ?IULG]E]NHNEJ"IEJ'U;J'U31]']‘EUPJW'Tl]u‘ﬂﬂ@url'ﬁLﬂUiﬂU’]uqﬂq@ U

Fu1nTumnusegnaIn1siiuinw aendsnisiiusnedunan 7 Junas 14 Yy Jauuansnanig

8 waansuminsianadiunaadiinifiudunnan aevdimsiuinvilune 7 u uay 14 u

JUsuaAaTuTunTy  walldauwans1an19ata (Table 4.12 )

Table 4.12 Ascorbic acid of mandarin fruit at top middle and lower part of tree.

Treatment Ascorbic acid (mg/100 g FW)

Day 0O Day 7 Day 14
Season
January 127.82C 138.61C 138.58P
May 158.25P 176.21P 229.302
September 202.682 232,392 222.048
F-test *x * -
Position
‘top 167,562 183.92 200.93
Middle 168.603 188.96 199.67
Lower 152.60P 174.33 192.94
F-test &E ns ns
Season® Position ns 7 ns

Mean with different lower case letters within the same column are significantly

different(P<0.05)
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AMuENITalun1dayyadase 1nes DPPH

Awansalunisiueyyadase 1ae38 DPPH  wudnisifuifealuiiounnsiaud
AnuasalunsiueyyadaszuIngn seamfe wawataNLaziusey JUuiainduny
sseznaINsiiuing mevdnisiuinvidune 7 Yu waz 14 Ju Serauandonneaddd  dou
KavInFiansianadunansiinnuanunsalunsiueyyadassunngn mevdimsifiuinw 7
Fu firngedu uarshamdmsiusnvibunm 14 fu nevdinsduinw 7 % uas 10 Sy udlis

ANULANGNIVNADR (Table 13)

Table 4.13 DPPH scavenging activity of mandarin fruit at top middle and lower part of tree.

Treatment DPPH scavenging activity (%)

Day 0 Day 7 Day 14
Season
January 6.492 9.72ab 13,632
May 5,722 8.14b 7.782b
September 4.79P 12,682 5.97P
F-test P ¥ t
Position
top 5.76 11.03 7.05
Middle 5.83 10.45 721
Lower 5.48 9.06 10.42
F-test ns ns ns
Season* Position ns ns ns

Mean with different lower case letters within the same column are significantly different(P< 0.05)

A &)
1424473
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Usunaunanlauaes (Total Flavonoids)

:J | a ' [ a a I3 -
maiuinelutinfounguaiaunsunisiivinw duiunamaliuseduings sesasunie
L a s LY = < =
LaﬂUﬂUEJ']EJULLﬂﬁlJﬂi'lﬂll ﬂ']fJViﬁ\‘iﬂ"liLﬁ"Uﬁﬂ‘Eﬂ 7 U ﬂ']i'Lﬁ‘ULﬂEl"J‘UENL@ﬂUQJﬂ?'TﬂNLLﬁ%Wf]“t‘JﬂTﬂiJﬂJ

USunnanas uaauiuenguduSuaiiutu vasnisiAusnel 14 U weuunsiauinanliuess anas

'
Q. W a

WaungunAuasmauiueey dUsuaundu dauusnanadfegaidoddyds saaindumia
MsAanudn wankaduasnaunsiuing Susmaataueesunnga wdsmsiiusw 7 $u nn
gansnaasdiuinunaliusedanas ndinsiudnw 14 Tu naanfuniensiaNg diusenuas

drunanafivSunaudindu winaandiuaeiiusunuanas SANLANANNNERE (Table 4.14)

‘Table 4.14 Total flavonoid (TF) of mandarin fruit at top middle and lower part of tree.

Season® Position

ns

ns

Treatment Total flavonoid content (pg catechin/g FW)
Day 0 Day 7 Day 14
Season
January 2.03P 2.04b 3.21P
May 658 5812 11.392
September 6.137 8.382 iogs12
Flteef . - *x
Position
top 16.96P 6.74 12,778
Middle 14.61P 3.88 9.66aP
Lower 37.902 6.74 5.06P
F-test & ns *

ns

Mean with different lower case letters within the

same column are significantly different(P<0.05)
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‘Usunauuoaa (Totals phenol)

msiiuiesludoutugioy fudunufiuedntounisifiuinuminga sesaun feiiey
wguAIALLAzNNTIAL vdINsALEnw 7 U msfuieludiounnsen wgunieay fusinafiues
anuiiudu WWeutugeuiiuBinuanas udinmsfivinowm 14 fu Uinafluednifeuunsiauuas
wqunANanal udfussuivty SauuandnmneaiedreditoddyBe daushundsnsiiona na
nndursduaniviinaiivednneunisiivinuvags wdainsiiuine 7 Su naaindiugend

USinaanaaisadntos ndsnisiiusne 14 Ju Usunaiuedniunndy daniuuansanisadiogna

'
o

UviudArya (Table 4.15)

Table 4.15 Total phenols (TP) of mandarin fruit at top middle and lower part of tree.

Treatment Total phenolics content (me GA/g FW)
Day 0 Day 7 Day 14

Season

January 0.19b 0.23b 0.18¢
May 0.21P 0.262 0.22P
September 0.23 0428 0.28%2

E-test & - "
Position

top 0.21@ 0.19P 0.23P
Middle 0.19P 0.19P 0.22P
‘Lower 0.228 0.228 0.258
Fetest e =~ .
Season* Position b *¥ ns

Mean with different lower case letters within the same column are significantly different(P<0.05)
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A15EBUSUNIUSELAMFUNEAIUAIIUVDUTIN

msiudslufeuinsieuiinsseuiumeszamduiaiummumeuntgidn so%aan fe
WeungunAuuaziug1ey nMendinisinviluna 7 fu ifeuunsaunasiugisufinnsensuma
Usvamduiadiunnureusivanas wasndamsiiuing 14 u maftuileats 3 dassseznaniinns
gouTUNNUsTaMANTETINANAY TAUUANANNNEDRA dIUNAIINFAIUNUINITAANG WUIWAUSIIU

von feunafuinwiiniseeniunassamdudaduaurousingen wdensiiuinw 7 Yuinns

'
a

gaUSUNNIUTLAINANUAINUTBUTIANIL YEUAUSAY 14 Ju Tinnseausunsuszavaunaniy

ANUYBUTINANAY HANULANF19ETR (Table 4.16)

Table 4.16 Overall visual guality of mandarin fruit at top middle and lower part of tree.

Treatment overall visual quality (score)
Day 0 Day 7 Day 14

Season
January 3,208 3.07 2.348b
May 9 215 257
September 2.200 3.08 1.75P

F-test i3 ns *
Position
top 3.458 3.878 259
Middle 2.863b 2.91P 2.29
Lower 2.52P 2.5P 2.06
F-test 3 % ns
‘Season* Position ns ns ns

Mean with different lower case letters within the same column are significantly different(P< 0.05)
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(Table 4.17)

Table 4.17. The shelf-life of mandarin fruit at top middle and lower part of tree.

treatment Storage time (days)
Season
January 14.58°
May 15.80°
September T74%
F-test hj ¢
position
top 14.65
Middle 156918
Lower 16.7°
F-test i

A

Season* Position :
Mean with different lower case letters within the same column are significantly different(P<

0.05)
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Effect of Fruiting Position on Postharvest Quality of Mandarin Fruit cv. Shokun
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Abstract

Effect of fruiting position on postharvest quality of mandarin fruit cv. Shokun was investigated. The fruit
were harvested at 10 months after full bloom. The fruit at top, middle and lower parts of the tree were harvested
and stored at 25 °C for 14 days. It was found that the longer the storage period, the higher the color change (L*,
a* and b*). The fruit harvested from the top position had significantly higher total soluble solids (TSS), ascorbic
acid, total phenols content (TP), and acceptability score, and longer shelf-life than those from middle and lower
parts of the tree (P<0.05). Fruiting position had no effect on weight loss and total acidity (TA), antioxidant capacity.
During storage, fruit weight loss and TSS remained constant but TA and acceptability score decreased. However,
total phenolic content, ascorbic acid and antioxidant capacity were increased during storage for 7 days and
decreased afterwards. This suggests that the fruit harvested from the top of the tree had better postharvest
quality than the fruit harvested from the other parts of the tree.
Keywords: fruiting position, quality, mandarin fruit
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Table1  Changes in peel and pulp colour and weight loss of mandarin fruit cv. Shokun during storage at 25 °C

Storage Fruiting Peel colour changes Pulp colour changes Weight
time (days) position L* a* b* lL* a* b* loss(%)
0 Top 48.81 3.90° 33.49° 56.57 1.28 15.43° :
0 Middle  46.71 -3.47° 26.23° 60.11 0.29 12.32° -
0 Lower  46.80 -5.94° 27.77° 58.03 0.30 11.79° <
Top 49,11 4.66° 34.96° 55.68 2.32° At 6.41
Middle  46.63 -2.88° 26.63° 55.58 0.85° 13712 6.68
7 Lower  46.50 -5.42° 28,12° 55.94 0.92° 13.41° 6.75
14 Top 48.45 6.87° 34.59° 59.45 1.40 15.49 13.47
14 Middle  46.18 -2.26° 27.04° 56.29 1.30 14.97 13.90
14 Lower  47.83 -4.28° 30.96™ 57.42 0.99 15.60 13.81

Means with different lower case letters within the same column are significantly different (P<0.05).

Table 2 Total soluble solids (TSS), titratable acidity (TA), ascorbic acid content (mg/1 00g FW), total phenol
(TP)(LLg/GA/g FW), DPPH scavenging activity (%) and overall visual quality (score) of mandarin fruit cv.
Shokun during storage at 25°C

Storage Fruiting TSS TA Ascorbic TP DPPH Overall
time (days)  position (%) (%) acid (%) quality
0 Top 13.02a 1.56 29.60a 462.50a 6.13 4,252
0 Middle 11.47b 1.50 23.44b 375.50b 7.43 2.91b
0 Lower 10.00c 1.49 22.57b 408.37ab 6.56 2.41b
Top 13.37a 0.60 31.47a 475.92b 10.89a 3.90a
Middle 10.30b 0.63 27.72b 408.98¢ 10.50ab 3.22a
7 Lower 10.25¢ 0.69 24.53¢c 558.97a 7.96b 2.00b
14 Top 13.60a 0.65 29.33 341.45 7.88 2.28
14 Middle 11.96b 0.66 25.63 371.18 7.29 2.42
14 Lower 10.21¢ 0.71 27 .32 399.52 7.70 2.28

Means with different lower case letters within the same column are significantly different (P<0.05).
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