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Effect of Paper Bag Types and Harvesting Dates on Skin
Blackening and Fruit Quality of ‘Chuhwangbae’ Pear Trees

Choi, Jin-Ho - Yim, Sun-Hee - Kim, Sung-Jong - Kwon, Yong-Hee -
Lee, Han-Chan - Jung, Seok-Kyu - Choi, Hyun—-Sug

‘Chuhwangbae’ pears (Pyrus pyrifolia Nakai) were investigated on how types of
paper bag and harvesting dates influenced on skin blackening before harvest as
well as fruit quality after harvest. Experiments included four different types of
paper bags (NP/YP, GP/YP, NP/BP, and NP/RP) and five different harvesting
dates [160, 170, 180, 190, and 200 days after full bloom (DAFB)]. NP/YP and
GP/YP indicated for newspaper- and gray paper-outer bag, respectively, with
yellow paper-inner bag of the both. NP/BP and NP/RP indicated for newspaper-
outer bag of the both with black paper- and red paper-inner bag, respectively. The
NP/YP (newspaper/yellow paper) showed high absorbance and air and water vapor
permeability in the bags, while the NP/RP (newspaper/red paper) resulted in poor
physical properties in the bags. Fruit enclosed with NP/YP resulted in the absence
of skin blackening, but fruit with NP/RP bags had the highest skin blackening
(12.7%). Occurrence of skin blackening was concentrated on the middle and calyx
end-part of fruit region. NP/RP bag treatment was likely to increase fruit weight,
firmness, titratable acidity, and fruit surface color. Harvest at high relative
humidity in air increased skin blackening of fruit. Later fruit harvest, such as 190
and 200 DAFB, increased skin blackening, fruit weight, and sugar content while
decreasing fruit firmness and titratable acidity.
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& ARk Vs =7} EHJJ—«] Wl (Pyrus pyrifolia Nakai) I oA 19T o] FA3 37
o] vf HAE HMF3HEA, FE7} 13.0°Bx oo HA IF0] 405 g 494 o) <37} 7}
B5 B Qloh ‘—%%LHH’L Aaret vszgk 109 T FEEE FE e Fo R 3
Fol B AT AHEeA EaxsEo] lojA 3ol Hojd Aoz IR UTHRDA,
2012). ‘3l = Aol gl ek Blarste] ZEjdEoly et eolE 5o 4kst
=2 o]l AHo R FobM HAVISAFSE S87HAVF Aval & & Uth(Park et

al,, 2012). SpAIRE ‘i S A 67 STt 8 & A T v ALFES E4
g 23, #FAFSHATE oF 10% oF #FEHo] ALFLAS A= Fag el
(Choi et al., 2013).

HIEH @GS 2 AAZANAN £ =95 W 239 $HE 3] Yy F9
=] Aslste Saae] Fado] e, 25-309 Alold] wHAo] kg B THCoseteng and
Lee, 1987; Lee et al., 1992). vl F& FAAANE == ‘Al_T’_’l/} ol A ]S v WAy
o] UrE‘rMLHl TrEHXHHH"] v A WR7E FFEAS W SHEESe ASEATHLee et
al, 1992). =8 % 10C ool A 7~1047F FH3 A AHS 2
T 225 1JHO‘ 1CH XAs] w30l A2A4717C) 3t ],
2 BEY B}(Unpubhshed paper). TE3F A ] Wl AukEA] 2 o) st
o] F7tsta F7|7F AH ol FJUFEE EE F YA 75 F AT 28T
BAEHE FAAAY Ao 4o FokChoi et al, 2013; Kim et al., 2003). 325k
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m=Z YAE o7 AuiE ek Aol 3 H 201332 Aful 71 7H4L~10
v 21C2 Ad 30d7F Ha 33y =9 vlust

A Az o] #ZEJTHKMA, 2013). AHI717F Z 0.1 mm ©]%F
HI7E & AFE F 63Y R 201299 729 Bk AA dehdoh
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T 609 Foll BAH 715 AAlE R WA(SA)7E AR |EA A|(BA)7E AEA]
o S NAZ T8 GuHEAE ZH2 NP/YP, GP/YPE %o 3E713t9ith e A7t A%
AolHA WA7F 43 Ao w GE 2] E 742 NP/BP, NP/RPE 3}93\‘:}. o]-&¥
BAGTA 190x215 mm)= B AT, Sl FHE R, 3 FF 48R4
Aoz FARZ F 185 HfAY stth Ao BAE AASIAL FAAA FH
SHAE Sete® AFEAUT FYSAATL HAE RS AR, T, AFFE U
o] WHABIE (%)= 7153t Th

Yo E-A o B4 ZAHE A, A9 FHEE 550 nm Hol A At WAE 3
St A9 F7)142 dAv]E|(4340 automatic densometer, Gurley Precision Inc., West
Berlin, USA)Z 100 mLe] Z7]7} ERah=t] 4955 Al7ksec)S 9ok WA ZALsH
Aok FREAEE 7 B FHEA Gm’) TAC FHEHE 75719 kg o R 9
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e Fgue] A ?ga% 90l FEate] WA LR BAEHF(9L 7153t
Aotk F2Y ArN)E Fale 01]/\1 3 7919 A9 5 gHA ZEial 8 mmo]
probe’} F2E E4574 ](Stable micro system, TA-XT2, Godalming, England)Z ZA}3}$
ot AEE g3 AR REFS FEste] 2HFEANI, Atago Co., Tokyo, Japan)=
FE(SSC, °Bx)E SASATE HA 9] AE()e HFS ol&std STRTE 408 AT
% 0.IN NaOH= pH 8.17kA] AA st AlfAE 3HFs 71502 ALtet At o) aS Az}
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3. #BATNT AolAe] AN EH 43 F AAER HHE JF

Tk 3 160, 170, 180, 190, 2002 (160, 170, 180, 190, 200 DAFB)oll =27 4=Afol A
o) HuFH 48 F HAFA WP JFL VAL AS AU FA9) 7S
Wateh £ 2 AR1S) PG oSSR WEN B BALE A3 4

FRA (A AAANA)Z W) F 602l Aistel oz Bus] 1S
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4. A8 EA

A 2R (45 A x18F) 22 FAQZ AT H 7t oA A5 #AHEA L
2 SAS(SAS version 8/2, Cary, USA, 2001) T2 O F 95% FFolA Duncan’s New
Multiple Range TestZ 43} Th.

1. EAEF7E F8olA e Fu a3zt £3 & FAFHel vA] = T

HFAEA 9 FRE= ANAE WAR = N EANP/RP)ZF 7Hd =9kaL, 447
WAZ g P A(NP/YP == GP/YP)7F 22 AFS HAtKTable 1). F3EC F
IHe A7 R =7 Yol 3R £ AR U
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Table 1. Physical characteristics of double paper bags used for enclosing of ‘Chuhwangbae’
pear fruit in 2013

Absorbance Resistance to air-permeability Water vapor
Paper.bags (Abs/550 nm) (sec/100 mL) permeability
(outer/inner) Kke/mi/d
Outer Inner Outer Inner (kg/m*/d)
NP/YP* 1.74 1.57 17.2 6.4 0.14
GP/YP 1.76 1.48 68.2 57.7 0.11
NP/BP 2.09 1.44 19.0 12.3 0.15
NP/RP 2.45 1.87 138.0 46.5 0.07

* NP/YP indicated newspaper-outer bag and yellow paper-inner bag; GP, BP, and RP are the acronym for
gray, black, and red papers, respectively.
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EAAA/ZAHATE Z42E L3E 0.14 ket 0.15 kg B, F71=rF & BAV FEF%
T& Frhe ol ZAaet YASATHChoi et al, 2013; Kim et al., 2010).
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201139 AJ& B TH(Choi et al., 2013) HF < 6%9] Thh 2o ZWy8S HPYEH, o
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Table 2. Occurrence of fruit skin blackening of ‘Chuhwangbae’ pear trees as affected by
paper bag types in 2013

Paper bags Fruit skin Distribution proportion of skin blackening (%)
(outer/inner) blackening (%) Stem end Middle Calyx end
NP/YP* 0.1% 0.0° 34.2° 65.8°
GP/YP 1.5 0.0° 30.0™ 70.0®
NP/BP 9.6° 0.0° 316 68.4°
NP/RP 12.7° 0.0° 27.7° 72.3

* NP/YP indicated newspaper-outer bag and yellow paper-inner bag; GP, BP, and RP are the acronym for
gray, black, and red papers, respectively.
** Mean values (n = 72) within each column separated by Duncan’s New Multiple Range Test (P = 0.05).
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Fig. 1. Occurrence of fruit skin blackening of ‘Chuhwangbae” pear trees as affected by
paper bag types in 2013. Fruit A, C, and D were enclosed with outer bag of
newspaper, with inner bag of yellow color for fruit A, black for fruit C, and red for
fruit D. Fruit B was enclosed with outer bag of gray color and inner bag of yellow.
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Fig. 2. Occurrence of fruit skin blackening of ‘Chuhwangbae” pear trees as affected by
outside relative humidity (RH) at harvest in 2013. Different lower-case letters on
each datum point at each hours after harvesting indicate significant differences as
determined by Duncan’s multiple range test at P<0.05 (n = 72). NS, no significant

difference.

B2 Wi F714d0] va et o] V7t Srtekal, 1xg oA S
o] Z7lsle] A¥rl Aoyl 4# A gth(Hayashi and Tanabe, 1991). 2 Ao M = 57|
do] Wojzl= ARAYA/ANNAE Hehg FAollA B HF(502 g)o] FHHoR F
718t tH(Table 3). A=A &/ AW A &2 HhA 2] S g F o] BE(33.3 N)&F 4AFH=(0.194
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Table 3. Fruit characteristics of ‘Chuhwangbae’ pear trees as affected by paper bag types

in 2013
Paper bags Fmit Firmness Sugar Titr:at'flble Hunter value of fruit surface color
(outer/inner) weight N) content acidity
N (Fw, g) (°Bx) (%) L* a* b*
NP/YP* 4855 32.3% 13.8% 0.196° 53.6" 5.01° 23.7%
GP/YP 492° 30.4% 14.0° 0.188° 55.8° 5.68° 22.6°
NP/BP 490° 29.4° 13.6° 0.180° 55.5° 5.82 24.9°
NP/RP 502° 33.3¢ 13.7° 0.194* 56.0° 5.93¢ 24.4%

* NP/YP indicated newspaper-outer bag and yellow paper-inner bag; GP, BP, and RP are the acronym for
gray, black, and red papers, respectively.
** Mean values (n = 72) within each column separated by Duncan’s New Multiple Range Test (P = 0.05).
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o] Y= AA v F 19027} 2009(190 DAFB, 200 DAFB)ol| 4=2513& w 30%0] 717k
Ao SR B QAL 1709 ©]31(160 DAFB, 170 DAFB) =25k spael| = Ei= 4]
okt oAl 7E 713t A EEE AR Agete] EPids S A et 52
Aoz ZAWshs IS W} WA 7K (Choi et al, 2013)0l] FFS FUE Aoz FoHETh
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Fig. 3. Occurrence of fruit skin blackening of ‘Chuhwangbae’ pear trees as affected byhar-
vesting at days after full bloom (DAFB) in 2013. Different letters above bars
indicate significant difference between treatments as determined by Duncan’s
multiple range test at P<0.05 (n = 72).

Table 4. Fruit characteristics of ‘Chuhwangbae’ pear trees as affected by harvesting at
days after full bloom (DAFB) in 2013

Harvesting date Fruit weight Sugaro content Firmness Titratable acidity
(Fw, g) (°Bx) N) (%)
160 DAFB* 387d** 13.1c 33.8a 0.239a
170 DAFB 423¢ 13.7b 31.4b 0.234ab
180 DAFB 491b 14.1ab 30.7bc 0.231ab
190 DAFB 536a 14.3a 29.4c 0.209b
200 DAFB 542a 14.5a 28.7¢c 0.201c

* DAFB; days after full bloom.
** Mean values (n = 72) within each column separated by Duncan’s New Multiple Range Test (P = 0.05).

v S AT REEH YGE AXEA FTFst ol= Aol fEE= A AL SsA
g AT HNS ®ol=u|(Biale, 1964), Tl ¥ 2002 (200 DAFB)dll =83t 32 o] HF3
o] 542 g0 2 7} =¢ta, 74 we](160 DAFB) 483k #palo] 387 g0 & spF ok
(Table 4). AtZte} vZ7FA 2 o] A9-% A% ATl 7HA9R e S8 3{5H =7}
Zasla 714k BalE o] el Zvkske A% Bty gEAd YhKim et al.,
2014; Wang et al, 1972). & AN T FFA 77 AQALDS4E HA9 der} Zrlaeta
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