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Effects of pretreatment temperature and polyethylene baggage on coloring and quality of
ponkan mandarin (Citrus reticulata Blanco) fruits during pretreatment.
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ABE, REAEE (anViE) BEBIUCREORER L HEHOGEGREZHE L.
0%, FFHEEXED, 7I/HEFHIBELZANT, ETHEEOHEEICAE L.
FHEEIX128 1 BOUERA12A168 T TO16HM, 128 18HIN#ERA 1 A 4 HE TD17
HE, 1H8HIUERA1A22HEFTO4HK L L, FRUEPH S HHBCTRER, £6
B, REOBETREBIUVREOBEELREL 2. FEREHICIIRASRES, BE (Brix),
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PR BIERERHC X Y Brix T, HEMEE130.156N-NaOH FHIFHEETHEL 7 L~
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TERL7zo R OFHBITRT 2 & 058 (3,500rpm, 105) 8, EEAEZ10BICHRL,
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B2 PREELRIIFLUVEBEODEENSRUOHCODREKEICRIFTEE (1994-1995)
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2o FHERBEE LTId, EBR1LFAMICAT, 15CHBIUBCOIRERE L. E512,

Table 1 Design of pretreatment (1994-1995)

Treatment Storage temperature Polyethylene bag
4C 5C None

4P 4C Baggage

15C 15C None

15P 15C Baggage

25C 25C None

25P 25T Baggage

Harvest day; Dec.10 and 28

BFFHEEXICEI0.03mmORY) TF L Uy BIIREZTETIXEHBIEX DO 2 X2 7RE
L7z (Table 1), KIHEHICKHERAB» OEZBCPRABEORELZ24E T ORM L 121, BE
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WEAHXIC AR TLRIICREE, FRE, RAEE (9 ViE) BEBIUCREORIEL
EREHROBERREZNE L. 208, 79X FHIRERZANT, ETFREEDOK
BEICAE L7, FVLFLVRIIEIEB/HP LD 4 REBICEELT, AELL

FREBBIGI2H12HHER12H268 T TO148 8, 12H28B IR 1 B12H $ TD16
HEE L, THRUMPH HHBTREE, F6E, REOGENREBIVREAREZH
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‘@ EOWRERSLE (Fig2), WHEHIRICESI1TE @ HOBEIZEL o7, FHEEIMN
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Fig.1 Effects of pretreatment temperature on coloring of ponkan fruits during pretreatment (1992-1993).
A: Harvested on Dec.1, B: Harvested on Dec.18, C: Harvested on Jan.8.
% % represents significant difference at 1%level.
Different letters within same columns represent significant difference at 5% level.
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Fig.2 Effects of pretreatment temperature on ‘a’ value of color difference meter of ponkan fruits during
pretreatment (1992-1993).
A: Harvested on Dec.1, B: Harvested on Dec.18, C: Harvested on Jan.8.
* % and * represent significant difference at 1% and 5% level, respectively.
Different letters within same columns represent significant difference at 5% level.
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Fig.3 Effects of pretreatment temperature on weight loss of ponkan fruits during pretreatment (1992- 1993).
A: Harvested on Dec.1, B: Harvested on Dec.18, C: Harvested on Jan.8.
* % and * represent significant difference at 1% and 5% level, respectively.
Different letters within same columns represent significant difference at 5% level.

Table 2 Effects of pretreatment temperature on rind oil spot(%) of ponkan fruits during pretreatment
(1992-1993)

Treatment Dec.1? Dec.7(6DAH") Dec.11(10DAH) Dec.16(16DAH)
Harvested on Dec. 1
4T 0.1 0.5 0.5 0.5a
15C 0.2 0.4 0.5 0.4a
25C 0.1 0.4 0.5 0.7b
Dec.18" Dec.24(6DAH) Dec.28(10DAH) Jan.4(17DAH)
Harvested on Dec. 18
4C 0.1 0.5 0.6ab 0.5a
15C 0.1 0.6 0.5a 0.4a
25C 0.1 06 0.7b 0.8b
Jan.8* Jan.13(5SDAH) Jan.18(10DAH) Jan.22(14DAH)
Harvested on Jan. 8
4C 0.1 0.4 0.7 0.6b
15C 0.1 0.4 0.3 0.1a
25C 0.0 04 0.2 ‘ 0.2a

. Harvested on Dec.1l, ¥ . Harvested on Dec.18, * | Harvested on Jan.8, ¥ . Days after harvest
Different letters within same day columns represent significant difference at 5% level

HY, 4ACFERTIE 2 HOERBEEI/NS ol WHEANOXEKZIT &, 12H18
BINERTFRBEMbO @ HOEBRIRDKE D72,

FREMTOBRELEGICOWVWTASL L (Fig3), WINON#A TL25CTFRE TCORE
PHHOTKEL, 121 HIERB X C12H18HERTII 4 CLISCTFRERICARTHERE
WCKEDo7, ACTFREXEISCFREROBICIIAEREREZERI P72,

TP OREREE (INVE) OREREEIZDWT Table 2 178 L7z, 128 1 HIUH#E
FREL1ZHIBHINER TIE, 25CFHERTRD aINVEOREHNS L, 4 CBIVITFEK
OV LEBCRERIE o2 —F, 1A 8 HIERE T4 CFRRD a N VEREHIR
bE o7,



BAEA - BEEL - EAH— - NIOBZ - 458

Table 3 Effects of pretreatment temperature on fruit qualities of ponkan after pretreatment (1992-1993)

Treatments Decay(%) Fruit weight(g) Frit weight loss(%) Flesh percent Color index” Granulation® Brix(®) Acidity(%) Brix/acid
Harvested on Dec.land analyzed on Dec.16

4C 0.0 126.9b 2.0a 78.1a 2.8a 0.5b 10.9a 1.24b 9.2a
15C 1.7 132.0b 2.1a 77.2a 4.0b 0.4b 11.3b - 1.07a 11.0¢c
25C 3.3 112.1a  15.8b 82.5b 3.7b 0.2a 12.0c 1.20b 10.2b
Harvested on Dec.18 and analyzed on Jan.4
4T 0.0 139.1v 2.0a 75.7a 44a 0.3 11.8a 0.93b 13.3a
15C 3.3 139.8b 3.2b 75.1a 6.8c 0.3 12.3b 0.83a 15.5b
25C 1.7 114.3a  21.5¢ 81.6b 5.8b 0.2 13.0c 1.00c . 134a
Harvested on Jan.8 and analyzed on Jan.22 :
4C 0.0 140.0 2.0a 70.9 6.6a 0.3b 12.8 0.91 14.9
15C 5.0 146.9 2.3a 73.0 7.7¢c 0.3b 12.9 0.85 15.8
25C 8.3 137.1 7.70 74.2 7.1b 0.2a 13.2 0.84 16.0

* Granulation ranked 0(no)-3(severe), ¥: Coloration ranked O(green)-10(full color)
Different letters within same day columns represent significant difference at 5% level

Table 4 Effects of pretreatment temperature on sugar constitutents(mg/100g) in fruit of ponkan
after pretreatment (1992-1993) ‘

Treatments Sucrose Glucose Fructose Total
Harvested on Dec.land analyzed on Dec.16
4T 5.49ab 1.57a 1.77a 8.83a
15C ; 5.61b 1.37b 1.97b 9.31ab
25C 5.18a 2.14c 241c 9.74b
Harvested on Dec.18 and analyzed on Jan.4
4C 5.5 1.57a 1.77a 8.83
15C 5.3 1.61a 1.82a 8.71
25T 53 2.02b: 2.25b 9.56
Harvested on Jan.8 and analyzed on Jan.22
4C 6.3 1.82a 2.07a 10.19a
15C 6.6 2.04b 2.39b 10.98ab
25T 6.4 2.27c 2.59b 11.23b

Different letters within same day columns represent significant difference at 5% level

THRTROREMEZHA DL (Table 3), WTFhOI#EHTH 4 CFRERX TIIEHRRE I
ELBE LD o7, 12B 1 HIVHERE 1 H 8 HIER TIZ2sCR TISTX & 1 R ER
PEL, ZAISHINERCRISCR CHBBEDREN S 1 o720 RARITFRYHPORE
BEPREVWBCFEXTEI o7 T LY DORERIT, WTFholU#EHIZH 4TL15T
FHRXTHCTFRERIV IR, 12A 1 HIERL 1 ASHIERTIIZOEIAETH-
720 BEE (Brix) 3V TFNONEHR L H2BCTRTRIBEBL, RTISCRTHY, 4CTRT
CBbESo. ZLT, 128 1 BIER L 128 1SHIEER T 3 MBERBEIAETH - 70
WERSEZ, 120 1 HIUER L 12B 18H IR CIIRBEHMICEREL2EZ,XH Y, 12H 1 AL
MR T4 CR>2BCR>ISCROME, 12818 INBRTIZ25CR> 4 TR >15CRDJET
Holz. BWERIIT12H 1 HIERTIRISCR>25CR >4 CROMETSH ), MBEEIIVS
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Fig.4 Effects of pretreatment temperature and polyethylene baggage on coloring of ponkan fruit
during pretreatment (1994-1995).
A: Harvested on Dec.11, B: Harvested on Dec.28.
* % and * represent significant difference at 1% and 5% level, respectively.
Different letters within same columns represent significant difference at 5% level.
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Fig.5 Effects of pretreatment temperature and polyethylene baggage on ‘a’ value of color
difference meter of ponkan fruit during pretreatment (1994-1995).
A: Harvested on Effects Dec.11, B: Harvested on Dec.28. v
* % and * represent significant difference at 1% and 5% level, respectively.
Different letters within same columns represent significant difference at 5% level.

hHEETHo72, 12H18HIHERTIZISCRT2BCR E 4 CRICERTHEIZE 272
1 H 8 BIVERTIR2CR>1I5CR > 4 CROMETH o 7278, MBMEIEETIR»r o7
FRETRORTOBEMBE 2 A2 L (Table 4), 12A 1 HINERTIIBCROY a5
(Sucrose) EEIIM 2 X X D {EA 57245, T FUHE (Glucose) & HBHE (Fructose) & EHM 2
XEDIARIIEL, REEELLCR TR EI -7, 12A18HE 1 A 8 HINHRTII,
TEOHE, REBIUREERIISZTCETROIEL, RVTISCE>4 CROMETH o7
Y aBEERIIUEBICEN D572,

HER2. PHEBELRVIFLUVAKOEENARUAVORESZHEICRIZTTEE (1994-1995)
FREELR)ZF LV BEOFEFREDOEBIIRITTREICOWTFigd IR L7,
12811 HIER T, 15CELZE UTH) KTEHEREOERIRDKEL, XKW TISTKRY
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Fig.6 Effects of pretreatment temperature and polyethylene baggage on weight loss of ponkan
fruit during pretreatment (1994-1995).
A: Harvested on Dec.11, B: Harvested on Dec.28.
% % and * represent significant difference at 1% and 5% level, respectively.
Different letters within same columns represent significant difference at 5% level.

B UTaE) KThole COMROFERTROELIIMIXI ) DERICRETHo
720 25CHX L 4 CHMERCIIFROERIE,LTHY, TNHD4RITIZENF LD o7, 12
A28HINERTHISCHEROERDOERIMX L ) BARICEREFTH o720 KT, 15CE
EXTHY, COMXOEBERZAEEICE P>, 12H28HIERTIE, 25CFHERT4T
FRX L) DEOINRIFTHo7. 25CETREBXTAEX L) IEFERFBFTH o298,
FOEIENTH o720

BEMEWOBEFTD @ EOWBEALL (Figh), 12R11HIERTIZFREIMP15
CTHE TR, L2 XICERTERIIEL o7 RVT, 25CHRE >15CHEX >
4 CHRE>25CHEEX >4 CAERDIETH 7228, 25CTHEX, 15CEERB LIV 4 THRE
LOBBCHERBL VA TCRERLOMICIAELZZEN -2, 12H28AIEETY,
LCHE TFRPFTORELR @ EIAKBICERL, X L) DBFERICEDI o2, R\
T, 15CRER, 5CHRTHRY, COMROBICIIERLZEIIEDLr 572, 25CRER,
ACHREB LI EEXTIE @ HOERIIS 7 '

FIHBPORESE DR Z Fig6 (IR L7zo 12H11BINER TR THEXOBRESRE
AFERDKEL, FPHERTHEATIEI%DIBELZ. RVWT, 15CTHREE 4 CTHETHY,
RYVAEXRORBEEINEP o7, RVEBEROBRESREFIIZBC>I5CT>4COHTH-
7225, WERBIS%UT Lo 7, 12A28B IR TIX, B5CHEOBESESIT12A11
HIHER L FABRICBRICHERTHREICPORIBICRE , FERTRETIZ613%ICD %o
720 L2L, ZOMOTFRERXOBEREEIZIZHIIHINERICHRTHSL, 15THREXE 4T
BXT2.68%&E253%ThHY, NI BEXTII25CXTL.65%, 15CXT1.33%, 4 CIXTI1.25
%TdH o7 |

FHREMPOBKREL RTAEE (I ViE) BEOHR %L Table 5 1R L7z, 12H11HIX
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Table 5 Effects of pretreatment temperature and polyethylene baggage on decay and rind oil spot of ponkan
fruits during pretreatment (1994-1995)

Treatments Dec.117 Dec.16(5DAH") Dec.20(9DAH) Dec.26(15DAH)
Decay(%) Rind-oil spot(%) Decay(%) Rind-il spot(%) Decay(%) Rind-oil spot(%) Decay(%) Rind-oil spot(%)
4C o 1.39 0.0 1.72 0.0 1.39 0.0 1.17bc
4P 0 1.39 0.0 . 1.64 0.0 1.61 0.0 1.32¢
15C 0 1.25 3.6 1.39 3.6 1.47 3.6 0.97abc
15P 0 1.14 0.0 1.57 0.0 1.57 0.0 0.93ab
25C 0 1.32 3.6 147 3.6 1.18 3.6 0.89ab
25P 0 1.25 3.6 1.36 3.6 1.04 3.6 0.64a
Treatments Dec.28" Jan.3(6DAH) Jan.9(12DAH) Jan.12(15DAH)
Decay(%) Rind-oil spot(%) Decay(%) Rind-oil spot(%) Decay(%) Rind-oil spot(%) Decay(%o) Rind-oil spot(%)
4C 0 0.15 0.0 1.09 0.0a 1.22 0.0a 1.27¢
4P 0 0.58 0.0 1.00 0.0a 1.18 0.0a 1.14bc
15C 0 0.22 0.0 0.94 3.6a 0.97 7.2a 1.07bc
15P 0 0.23 0.0 0.67 17.9ab 0.59 21.4ab 0.55a
25C 0 0.05 10.7 0.91 10.7a 0.91 14.3ab 0.77ab
25P 0 0.21 17.9 1.04 32.2b 0.83 32.2b 1.04ab

Z: Harvested on Dec.11, ¥: Harvested on Dec.28, *: Days after harvest
Different letters within same day columns represent significant difference at 5% level

Table 6 Effects of pretreatment temperature and polyethylene baggage on fruit qualities of ponkan after
pretreatment (1994-1995)

Treatments Fruit weight(g) Fuit weight loss(%) Flesh percent Color index” Granulation®  Brix(°)  Acidity(%) Brix/acid
Harvested on Dec.11 and analyzed on Dec.26

4C 133.1a 3.6b 77.1 3.9b 0.00a 12.6bc 1.02ab 13.2¢

4P 163.9b 2.0a 76.5 3.8ab 0.34bc 12.0ab 1.04ab 12.3abc
15C 155.1b 4.1b 76.8 6.3d 0.19abc 11.5a 1.12¢ 10.9ab
15p 124.6a 2.3a 76.8 4.4c 0.06ab 12.3abc 1.23d 10.5a
25C 128.0a 6.1c 74 3.8ab 0.00a 12.9¢ 1.01a 13.2¢
25P 162.4b 2.7a 75.4 3.4a 0.38¢c 12.4bc 1.05b 12.7bc

Harvested on Dec.28 and analyzed on Jan.12

4C 154.3 2.5b 75.2 5.8ab 0.25 13.3b 0.90 15.3

4P 150.2 1.3a 74.0 5.5a 0.22 12.8a 0.93 14.2
15C 159.6 2.7 74.6 8.1d 0.34 13.0ab 0.84 15.8
15P 151.4 1.3a 75.5 6.8¢c 0.16 12.8a 0.87 15.5
25C 160.6 6.1c 75.6 6.1b 0.31 13.3b 0.82 16.6
25P 162.9 1.7a 74.1 6.0ab 0.22 13.1ab 0.83 16.1

% Granulation ranked O(no)-3(severe), *: Coloration ranked O(green)-10(full color)
Different letters within same day columns represent significant difference at 5% level

BRETIITFRMBES HEIC2STHEX L 1I5CRE THEBENZ.6%RBEL, TOHRBHMITE
B Dol aNVERFRAGBESTCHE,IEDON, 4TEEK, 15TEEXB X
V4 CHRETRIB MR Lz, 12A28H IR TIX, TR 6 HERIIIEHRIZB[ TR
DHTRE Lo ZOHIT, 25CAERTR2%EBOEHBL, KOTISCLER T
EHBIR2EBEISHBRICENZFNITINE L U214% L E L, B CHRXTITIFRBEBENE
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FRERTEEORERZEICOWT Table 6 1Z7R L7z, 12H11HIERTIX, REEITLH
KEICHEBRREN Do 288, FREELR)IEOFRIIL—EDHEIIIBO LN Lo
2o BEFFRETFRHEEX L IBER TR BEXICHRTHERIIKREP o2, 72, P
BEFNBVIEIEBRESAGIIKEL, AROTFREEMEZIAER Th o7z, RAITMHEARIC
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Summary

The effects of pretreatment temperature and polyethylene baggage on fruit quality, especially on
coloring of peel of ‘Yoshida ponkan’ fruits during pretreatment were examined. These experiments

were conducted during two seasons from 1992-1993 and 1994-1995. The optimum temperature, and
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harvest stage for pretreatment and the effect of polyethylene baggage during pretreatments were
estimated based on the results of these experiments. As a results, ‘Yoshida ponkan’ fruits harvested
at 3-5 color index stage and stored at 15C for 10-15 days pretreatment is colored more compared to
25C and 4C. Polyethylene baggage at 157 is effective for prevention of weight loss during
pretreatment, however degree of color acceleration is lower than non baggage fruits. Pretreatment at
257C is less effective for coloration and higher weight loss and decay percent durihg treatment than
15C, and fruits at 25°C wilted severely during pretreatment. Pretreatment at 4C had no effect on
coloration and also caused more rind oil spot occurrence. FifteenC was the best temperature on fruit

quality after pretreatment.



