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IYMEISEIYS D GSOITL, PN I S HE
SZEYS LIS CFELNSHTE AL

Abstract This study evaluated the effects of four different gibberellin-pastes (GAP)
on fruit quality and storability of niitaka pear in 2014 and 2015 consecutive years.
Pear fruit stalks were treated with dongbu GA gold, nebaekeo, busa, and GA
hyeophwa-pastes at 35 and 37 days after full bloom, respectively. After harvest
time, the fruits were stored at 0C for up to 180 days. In both years, fruit weight
was 6.2-21.3% higher in GAP-treated fruits than the control fruits at harvest. In
2014 year, flesh firmness was higher in control (70.6 N) than the GAP-treated
fruits (54.4-64.6 N) at harvest, but it was not different in all treatments in 2015
year. The titratable acidity (TA) at harvest was also higher in control than the GAP
treated fruits in 2014 year. The soluble solids content (SSC) at harvest was slightly
lower in control than the GAP treated fruits in both years. During cold storage,
flesh firmness was decreased in all treatments, whereas the fruits treated with
nebaekeo GAP had the lowest flesh firmness (39.4 N) after 135 days of the storage.
TA was a slightly higher in control (0.19%) than the GAP-treated fruits
(0.14-0.17%) after 180 days of storage. However, SSC was higher in the fruits
treated with dongbu GA gold and GA hyeophwa-pastes than the control fruits
during storage. Therefore, GAP-treatments increased fruit weight and SSC than
control, but flesh firmness and TA of GAP-treated fruits were reduced after 180
days of the storage.

Keywords fruit weight, GA-paste, pear, soluble solids content, storability
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2 &5t |7k sk, £3], F40] BlE sfoll= 2714
of| o v $Eo g FrTt A5lEE 5 4H S0l
oF AH=o] YTHKOSIS, 2021; KREL, 2020).
olggt TAIFZ A HsiMe = - 38T Wl &5
AelE st 5 AEiAIA Aol DaskRt Al &
Y] AT A S 1T 1 24 JjAlo] oF7]
2ol @olAle AHdH-S ARESHo] T gt P4t
718 24sh= Wio] 2851 lti(Shim 5, 2007).
A EE 2 AZ0] Aol Hofshe, ESE B Q] nl<FAt
oA =] AR E FX15k= A7} 3lol(Heddend}
Phillips, 2000) =HjollA= “Aar" B} 27]|&5et Ay
A FHowE AR EARl AMF™(gibberellin,
GA)-pasteS ARESIT Ut} H]Q] GA-paste A Al7]=
350 et AlEEE FA71 B & 259-359 Ateld]
1 =25 Foto] A&H 08 FgH oA dHAHY 2
TE = ok, 7071 5-79 ' gAA = B
7F AtHKim} Lee, 2009). £3], ‘A3 v} 730 GA-
paste Ad= T AR 5 F71et HEo] BAFE H|H o
2 Erxzo vidn 7182 43S u|XHA(Choi,
2004; Zhang &, 2005; Zhang 5, 2007a; Zhang &,
2007a) 3= 271 9 £7127022(Youn 5, 2000b) &
ol Al R ARESHL It} 1=y A7 A B8 i
A9 A=) AstE|aL, HighEo] @4o] 7ot 5 AE
d& AstA7IE FeiE EaEAHChoi &, 2011). 18
U oA=& GA-paste AH9] 233} gHefo] thE A&
S°] FEEL AT o5 AFEY Fol| gt Aol=
TgE H7b gl
webA 2 A= ol AlEEL Qe 459 GA-

Ol

paste Al A3 vijo] AHejote] & A HAFA} A
A “]X]t IS B, Jeddo a8l &
WS AEStIA} oh

2.1. ez

2 A2 A5 AFA A s7lA HPERl W
Moz At Qe A(16¥d) B F52 R
St 223l AHAY Fo]AE(GA-paste) A= 4
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A7k E RS tpoR 7 e 55 suEoe
3ot T 3L PR $81E JE0R 25
B2 09 1680] £7] SESI9T, ABL 2UH2014-
20154) SFstsAch ALAG FAL 53 FAEOA
WolE Wola W AHRES AsT YRR ALES
i

22 /(/5-/1-'7’3/ al Ifxfx]-/
GA-paste Ag&= &

AZE(2.5% GA3+0.2% GA47, FarmHannong Co.,
Seoul, Korea), Y¥i#(2.4% GA47, Yooill Co., Seoul,
Korea), ¥AK1.35% GA3+1.35% GAs7, Samsanseong
Co., Zhumadian, China), GAE3SH2.5% GAs+0.2%
GA4+7, Kyowa Co., Tokyo, Japan) 5 GA $o] &
470ALY] AES AMESFITE. GA-paste AEA]7]|& 2014
doll= T & 35921 59 1599, 201590 9 &
37991 59 200l 42 Aol 9oF 25 mg AEHES T
ottt AZRAL 2% 04£0.5C, AdEE 90%= 4
g5to] 180¢7t A1FotHA 459 7HE0E HAELS &

Azt

Aol gol ARSI Sle B

2.3 ZfAl E& A}

I A= A% 11 mm plungerg ©|-8sto] 4
TA(Compac-100 1II, Sun Scientific Co., Tokyo,
Japan)E AR AAS AA & AT 33] 7579
= Newton(N)2 &2 H7|61lth. A7 Ate= AR 273
71(DL-15, Mettler Toledo, Greifensee, Switzerland)&
olgst % 5 mlol SFF 45 mLE MY 0.1 N
NaOHZ #74 & Apitoz gHibstlal, 7H41ld
T 5 YAEFGEA(PR-201e, Atago Co., Ltd.,
Tokyo, Japan)E AREsto] S4oe). g HA=FS 7}
AZ 3.2 L 8719 21 HAF] ohF 2A17F ¥ headspace
oA 1 mL 7IAE AFT &
(FID)?} Porapak Q column(G3591-70014, Agilent
Santa Clara, CA, USA)& &FsH
gas chromatography(GC 78204, Agilent Technologies
Inc., Santa Clara, CA, USA)Z S4sIct E4x2H2
injector, oven, detector <X+ Z}ZF 100, 90, 200C &

flame ionization detector

Technologies Inc.,
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Ao, carrier gase He, flow rate® 25 mL/min®
2 oItk 3gF2 olgdl EAaTe] S e e
2 1 mL 7FAE AF3t & thermal conductivity detector
(TCD)2} Porapak Q column(G3591-70014, Agilent
Technologies Inc.)& ©]&3}9] gas chromatography
(GC2010, Shimadzu Co., Kyoto, Japan)& 43It}
EXHZAL injector, oven, detector <=+ Z+ 100,
90, 100C& A3}, carrier gas= He, flow rate:=
12 mL/minC & s}9ith. JAEH RA: 52 UHT
50744 SRHE(2502h) 08 FARE SFRlAL, UHA| 54
< 571 A 3HHE(153) o ® FSHoiTt

2.4. 7474

24zt Aage] TR HA
Sfste] A3t BE T 5Y FEHE 2N Uz
(109 7H8) W@712, 445, RAZHS ZASHGL 7]

SRR 2014493 201582 71 dHOIA, 223 &
7130 718 EE ol8ste] 22 30| BHAE &

skt

2.5, &4

£ AgA BARAL SPSS ZZIH(IBM SPSS
Statistics 25, SPSS Inc., Armonk, NY, USA)S 0]&73]
Hom, ANOVAE A § A8 HAEE FARY
5% Duncan 59 AE2E ZolE st

3. 2t ¥ 1F

3.1. Git 2t J1MR20! bl
A9 201493 201599 59 AeRE 9Y A<
S5 A7HA] st d2AI7S BH(Fig. 1(A) and (B),
v 3HA0] 27} H|t7]Q] 749 SheRE 89 kel B
2 2014499 440.4 mm, 2015¥90%= 80.1 mmZ W&
2polE B, AZRAZEE 2014H0= 209.94]17H0]91 7,
2015800l 299.7A1Zk0.2 90|17 o ZAQich d81 &
9] W3k HH(Fig. 1(C), 201493} 201540 Ha7]
22 59 3¢5H 79 7= 2 Aol7t fidey

7
4 ske i E 8¢ Skl Bat7]22 201490= 23.9CH

094
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Fig. 1. Changes in the environment conditions as precipitation
(A), sunshine (B) and temperature (C) in 2014 and 2015.

3, 201590& 26.2CE 2.3C © &2 HFS EYch
o 250] B AZEE AA7] $9 IAEd e X
= YR T2 F3Fe] ¥ & ALE 4HA 3lol(Han
5, 2013), 2015°] YxA|Zko] 90A1ZE H ZojA A
o] Hltho] tha [T AAFERAR] AoE FFEHYH

3.2. 8 A 24 54

‘A3 o] GA-paste AEY FHGAZTE(2.5% GAs+
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0.2% GA4+7, Korea), A (2.4% GA47, Korea), FA}
(1.35% GA3+1.35% GA4s7, China), GAESH2.5% GAs+
0.2% GAss, Japan)s ¥730] E23t & 8 A EH
S ZAFYTHTable 1). 52 201490E FAE 7
620.8 gol1, GA-paste AYTFE2 699.9-736.5 g2
2 IFo] FA o] H|gte] 6.2-15.7% S7FotaL, £l
dlEiA =271 7360.5 g0 & M B SV Edth 11
2|1 201599 A E ] TF2 624.9 g°IUL, GA-
paste AZFE 716.9-793.9 g2 = 20140l H|s}o]
12.8-21.3% ¥}5°] H 7ok A2 Eoilth = A
GA-paste A&} “AIAL H Tpof] =32SHH GA Aol A
&z 07 ZFEoZH(Youn 5, 2000a; Youn 5, 2000b),
A A 5= F71et HEo] R Yo gk PIAH
Al Y IEE X5k 837 9L2K(Choi, 2004;
Nakagawa &, 1973; Yuda 5, 1984; Zhang &, 2005;
Zhang 5, 2007a; Zhang 5, 2007b), GA &5Fof & %}
o|7} gt SFATHKimI Lee, 2009). 121l AlZE

Table 1. Fruit quality attributes in niitaka pear at harvest

g HA)7] 0|39 A= 2EHTHE RA7) B2
Fol o & AoE ¥#fA SlthHan 5, 2013). IHER
GA AeF-EolA FA o] Hlst HF-2 JF7I6IAL,
2014d09] Hsto] 20159 %] IHgo] thah F71sE A2 A
w3y, AT, EY B 5 ofd 7HA 8”1E0] AT
20159% 89 2F<¢o] 27t &1, YxFo] Uy A
O Z(Fig. 1(B) and (Q) 2015¥ = 7|ArzAo] v} A9
Hldol] gt dAx70] HE Ao AHH
IO A= 20149 %0= FA 2= 70.6 Noj| H|
oto] GA-paste AEFE2 B5 70l Wt 54.4-64.6
08 BT ZHAsIg oy, 20159 kol w50 $71519
S0l zto]E Ho|z] Forrt. Tyt vuiA A roflAlgt
2UZF ATT} 54.49} 44.4 NO2 R% ZHAstqch 18
T A AE ALE 20149EolE FAFE7) 0.23%
Ao GA-paste AYFENAME= 0.15-0.17%= B5F
A5, 20159 = = HElA Aol H4 At
£ 0.13%= Haoks 23s 2tk 121 7184 19

Treatments Fruit weight Firmness SSC TA Ethylene production Respiration rate
@ (N) (°Brix) (%) (uL/kg/h) (mL/kg/h)
2014
Control 620.8£12.7°" 70.612.6° 10.740.12° 0.23:0.01° Trace 5.08£0.13°
Dongbu GA gold 675.6+8.5° 64.6+3.4° 11.1£0.13° 0.1620.01° Trace 5.1140.09°
Nebaekeo 736.5+10.9° 54.440.7° 11.140.10° 0.1540.0° 0.2840.06 4.9240.03°
Busa 699.9427.4% 62.240.5% 10.620.25° 0.16:0.01° Trace 4.96+0.03°
GA hyeaphwa 661.8+9.1° 60.4+1.6% 11.30.15° 0.1740.01° Trace 4.9140.04°
2015
Control 624.9+33.2° 51.8£2.0° 10.940.18" 0.16£0.02° Trace 10.0120.05°
Dongbu GA gold 716.9+28.0° 50.0+1.2% 12.0+0.19° 0.16£0.01° Trace 6.83+0.03°
Nebaekeo 735.5+43.0% 44442 3° 11.840.37°  0.13:0.01° Trace 6.64+0.04°
Busa 743.5¢47.2° 50.2+1.6% 1176012 0.15:0.01®  Trace 6.9610.07°
GA hyeophwa 793.9+95.9° 52.5+4.2° 12.240.61° 0.17+0.01° Trace 6.67+0.04°
Treatments (A) "2 NS ’
Year (B) NS
AxB NS NS NS NS?

"Different letters indicate statistically significant differences at p¢0.05 based on Duncan’s multiple range test. Values represent the mean£SE (fruit

weight, n=250, firmness et al., n=15).

Insterisks (™ or ™) indicate statistically significant correlation at p¢0.05, 0.01, 0.001 or 0.0001, respectively.

INS, non-significant.
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& T2 20149 =0l mlu)gk Afol& T, 20159 %
L Bxgato] vlste] ZRCGAZEL GAFSH A gto
57kt AL, B2 GA-paste A 2504 ZolE HO]

gy,
2 G, dxgo] FEsto] WS Ao E I
I3 7H8A 118 = FFo] GA-paste A=A thd
71 AL I X3 A s o SXEH Ao
2 wtE| 9 tiHedden®}t Phillips, 2000; Nakagawa 5,
1973; Yuda &, 1983; Yuda 5, 1984). T3t ojg# &
A A9 TASHA Ak, TFFE A tof] Zol&
Holx] grol T EH|EY A9 EAS E2H(Jeong
5, 1998), Tu|e}t I WH9] o S TAYsHA] kot
HA R H]AA]).

wapA] 2 Aol ARGE 47ALolA] AB4ERE GA-paste Al
E52 2979 AY Ay A wf 3o vt 7184

LFE FF2 S7RINAR, A=t A4 Al tha d4

3.3 A& It & 2 E4

GA-paste Ao W2 £ & A v 2HA] A7 7]
Zhol mE A 9] FEHSE FAFS AT A9 A
T ¥Wsks EW(Fig. 2(A) and (B)), A% 7|7to] dojd4
2 4= AS B, 201495= A% 90Y7HAl=

A2 B0 A=rt #94AL, GA-paste A FE2 Ha

Agts A% 1359 o] Fol= 39.4 No& 7P w2 7
TE Egon, T8 201580% YEjA AgFolA o
Al 22 AT g Hof fARE A3Z Btk Al oA
GAss7, GAs, GA3+GA4r paste A2 Al AF Z 1419
BEE GAwOIA 7P R, GAs+GAgy SE&AT =
FAZET thd 2otk 5t thLee 5, 2017). webA]
2d719] GA-paste A2+ 719 A% F A9 Hxe= Y|
Hj#A A& AlQjstale ZolE HolA] Yoyt FAje
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Tof| Hlgte] HAGE AL I Z7o w2 Ylloleta
T, Choi(2004)Y] A+AIIAE GA-paste A2] I
ASolA A A7t FA o] Hlste] Fhastylthi
St}

27 A= 201499 B9 58 Alollis FAE7E0.23%
AT, A 180Y o]Fol= 0.19%E tha FAsdch 1
AU GA-paste AEFE2 £ A9 0.14-0.17%% ¥
A2 vlote] FA ] Wra, A% 180Y Foll= Aol
£ Holx| ggtout viujA AlEo] 0.12%= @A 5] 7r4st
£ A% EYhFig. 2(C) and (D). I 2015¢ 9=
201493 2] BE AGE 7o BAE f8S Hol
A] gko} Aolg HolA] ottt 7H8A 1P E TF(Fig.
2(E) and (F)) A% 7|7to] Aojd4E S7lol= B B
al, 2014¥0= A% 1359 0|5 GAFZIe} SHGA
A2 F-E0] 13 °Brix OJA}o2 EQtou gE AT
=2 12.5 °Brix °stgtt. 123 2015\0]& FA ¢
o] Hsto] HE GA-paste AZFE0] =341, 53] GAE
3} Al$o] 13.2 °Brix2 7V 2 AT B} Lee &
(2017)9] AFAT A& AT v A GAs+GAur A
T= FA L Zol7t YA, GAgwy A FolA= 239]
2] ¥ A3E BT ofo] B AFZTtel= Aol B
k. o]2]gk 2o]i= GA-paste Ao W2 £7|E71 A
7 13 E Aol vAE Q¥ AN, 59, 2%,
URAIZE, A, 281 F3ES Il A9 AdEet o

8919 9Jsff AA=]7] 2ol LAt

It
In R

(0]

ogal WaA(Fig. 3(4) and B)H &S (Fig. 3(C)
and (D) 53} Ak 4% 7|7 9 1 LAY oju]s}
9T BE HTE 7= Folsh ggleh. AT W &
291359 I BFHel Yol(eong 5, 1998) =
3} 5 2T} GA-paste AT 48 4] A
o7 YT, A 717 BN ARG RATH F
42 Hol EEUFSYY AT W S4L By 290
o) 349] A9 GA-paste A2 F 7144 B IS
o] Wigo] s} HEAL AN HfE HaEg
ARHChoi 5, 2011), & ZAE ol Z4L WAy
2] PSR DA,

webd A7ANE FU HE, AT e HEEA
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Fig. 2. Effect of GA pastes on flesh firmness (A, B), titratable acidity (C, D) and soluble solids contents (E, F) of niitaka pear fruit
during storage at 0:0.5°C. Values represent the mean+SD (n=15). Different letters @ at same storage day indicated statistically
significant differences at p{0.05 based on Duncan’s multiple range test. NS, non-significant.

2 FAHE fote] GA-pastes AFHEE 79 HHiA
(2.4%, GAsy) AFL I 52 ST A% 5 =
7b AEH 0 R FAadhs AYE Hol F40] o]E o=
477] oo HET 4 9lon, GAFSIS} FHGAZ
T(2.5% GA3+0.2% GAss7) xl%— 58 A19F A7 4590
M 7H 1P g A=t A fAEE AgoR

Z7|AAS BEHoF ALS £ QS AoFE FAHHL

https://www.ekosfop.or.kr

1z
Al

A

I BAL AE(1.35% GA3+1.35% GAwr)Q] 9= 3}
45 SHoA o2 AHelTadt Solet AolE HolA] ¢
of AFHE Aol EA7F §l& Aoz waEIH nEt
A AT BE AVARS BA 07 SH GA-pasteS
A 2|5}A] ek HAPA Ol ALv]o L3ksla] AAsH= Zo]

SRS BT, 24 93718 B2 BA9e %
o7 o AL GA-paste A2 oA 8of 2 A=A
697



Effects of GA pastes on fruit quality and storability of niitaka pear
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Fig. 3. Effect of GA pastes on ethylene production (A, B) and respiration rate (C, D) of niitaka pear fruit during storage at 0£0.5C.

Values represent the meantSD (n=15). Different letters @

at same storage day indicated statistically significant differences at

p¢0.05 based on Duncan’s multiple range test. NS, non-significant.

£ AT 201493 201597 AT vio] 459 AJH)|
A (GA)-paste Aol wE 3+ A] FAEA T} ZAFA
o] A= kS FHtIAF AAISHTE GA-paste AT
+ T # 359 € 370 B A9 7o EE?—GA%E
vleiA, FAL 281 GAES AES =X, 83

AL 0TolA 180¢€ &<t AFstsict. 2¥zt 2+ Al 3}
32 GA-paste A7t FAg 3o H[sto] 6.2-
21.3% A& F7kstsinh. A9 A= 2014¥0l= 74
29 70.6 NoJRll, GA-paste AHZF=0lA= 54.4-
64.6 NOZ Z4st3l o, 2015W ko] Alo|& HolA| o
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Atk A A= 201440 FA 2ol Hlste] GA-paste
A2 FEolA TASAAT, 7HA3 1P E 2 20149
7} 20150014 GA-paste A2|-E0] FAg|+tof| Hlsj o}
A 37HE AFE Bt A2AR 0 w2 A5 W
35 By, A9 A= BE AFolA A% 7|3kl F
7gtol| whet ZrAshe A3E BAa, o] A AT
A7 1359 Fol= 39.4 No & 71 oirh A4 A
A2 47k GA-paste Ag4=0] Hlof =2 AFS &
R, A2AE 180¢ Fole= FAZF= 0.19%A 2
GA-paste HZF= 0.14-0.17%= ZAor¥Th 184y
7MY 13E A GA-paste A7 & BFE B2
AL, E0], GABS} SRGAZE AHe+E0] =5t o
2tA GA-paste A5 FA 20| vlste] 25 & 7}
|4 13E Aol S7IeIIAIRE A 180Y Foll= o

1
L
1
L
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