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Effects of plant hormone treatment on aroma volatiles in Satsuma mandarin
(Citrus unshiu Marc.) fruit

Matsumoto, Hikaru
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Combined treatment with GA and PDJ is effective at reducing peel puffing in
satsuma mandarin (Citrus unshiu Marc.). The present study showed that the treatment affected the
content and composition of volatiles in juice sacs of satsuma mandarin fruit and especially reduced
the accumulation of dimethyl sulfide, which is one of the key compounds responsible for producing
off-flavor of satsuma mandarin fruit. The effect was due to GA, and PDJ had no effect, but PDJ
seemed to enhance the effect of GA. This effect was observed not only during maturation but also
during storage.



DMS

Cheng et al.  DMS
SMM
et al. 1978

GA PDJ
Yamaga and Makita 2023
GA PDJ

Manabe 1975; Sawamura et al. 1977; Kwak et al. 1990;

S- SMM

DMS Sawamura
DMS DMS

Osajima et al. 1985; Kwak et al. 1990

DMS

GA PDJ

al. 2021

DMS

GA

GA PDJ

DMS
GA PDJ

GA PDJ
2015

1ppm GA+25ppm PDJ 1-25

50 12
1 2

PDJ 3.3-50
2016

SPME

DMS

Wang et al. 2015; Wang et al. 2020; Tyagi et

GA PDJ
PDJ
2
DMS
SMM
GA PDJ 9
3
1ppm GA+50ppm PDJ 1-50 3.3ppm GA+50ppm PDJ 3.3-
4
2
lppm GA+50ppm PDJ 1-50 3.3ppm GA+50 ppm
PDJ 50 ppm GA 3 1 3.3 5ppm
12 4
9

Makita and Yamaga 2004; Sawano 2010; Sato et al. 2015

9
10 11 11 12

DMS SMM

SPME GC-MS SMM



80 LC-MS-MS
GA PDJ GA PDJ
Sppm GA
50ppm PDJ 2 5ppmGA+50ppmPDJ 9 1
4 1 3 @ 7 )
4
1ppm GA 1ppm GA 50ppm PDJ 9
1 3 1 2 @ 7/ )
4
2 3 11 12
GA PDJ
Hunter a/b 2015
3 GA+PDJ 1-25 1-50 3.3-50
2
2016 PDJ 50ppm 3 GA
GA+PDJ 1-50 3.3-50 5-50
1-50 3.3-50
1-50 1 3.3-50 5-50 2
0: 1: 2: 3 11
GA PDJ
1 2
Makita and Yamaga 2004; Sawano 2010; Sato et al. 2015
GA PDJ
(A) ‘Okitsu-wase’ 2015 ‘Okitsu-wase’ 2016 ‘Aoshima’ 2016
10 “'0‘,‘ ‘33’3 = :‘8 10: 10:‘. * ?-;
e g{l ‘Cf’o ‘g'p g- g_g,&' R
= | I i ’ 7 4 7 4 o.Ql
z 61g / 'I' 6 1 6 1
3 3] ° s i ] 4 ]
B 3 3 3 1
2 02 —e— Control 2 2
1 ==0==Treatment 1 1
0:—'>>> o2 == o2z 0 0 > o O > » O
22227 3222 G222 552 532
125 1-50 33-50 150 | 3350
(Bl)o ] ‘Okitsu-wase’ 2015 o5 - 0o . ‘Acshina’ 2016
084 . « 2 06 1 0.8
o 06 -ff ﬁ o 04 07
2 044y s S 1 o
2 02 - ,P' i a"o gf) 05
= 004/ / ¥ 7 0.4
02 {3 ¥ 02 4 03
04 1 —e—control . 04 1 02
06 1 «-0=--Treatment 06 - 0.1
-08 oD 2> > D 2 > > n 2 > > -08 bDTo > > Do > > DD == > 00
8233 18233 3223  |83222 |88222 133222
125 1-50 3350 1-50 33-50 550
1 GA  PDJ
Hunter a/b
n 8 12 *t 5



(OMS)
DMS 30

DMS

‘Okitsu-wase’ 2015 ‘Okitsu-wase’ 2016

3.0 1

1.2 1

‘Aoshima’2016

40 P
35 4 ] . . 25 Y10
3.0 1 x 3 > .
T 25 97 . * 2.0 - * ., 0.8 -
<20 1 . * 15 {* * x ¥ 0.6 4
: ;3: dé o 1.0 -i‘f/i §—{/é 04
‘ -5~ - : 1./
313 % i—éo’ i'o'dé 2(5) 0-g-° 0-5-2 2% 22 §’% oS0
AaYzo® [8@¥z® @Yo dd s |dd s AT ag” (&7
1-25 1-50 3.3-50 1-50 3.3-50 5-50 1-50 3.3-50
—@— Control ==0=--Treatment
GA  PDJ DMS
n 4
*t 5
DMS
2015 1-50 3.3-50
DMS
1/3 1/5 1 25 11
11 2016
1 50 1/3 1/4 3.3 50 1/5 1/7 5 50
174 1/17 3.3 50
1710 1/23 GA 1
50 11 DMS 11
9 GA PDJ
DMS DMS
PDJ 50ppm GA 1ppm 11
PDJ  25ppm 11
3.3 50 11
DMS 0.33u g/kg Cheng et al. 2020
DMS
3 17
DMS DMS
DMS
DMS
GA+PDJ
DMS
DMS 2016 1 50 11/9
1172 1 DMS
2
DMS GA+PDJ

DMS



DMS S- SMM Met
DMS SMM SMM  Met GA+PDJ
SMM - Met GA+PDJ
SMM
3 Met SMM
Met DMS
‘Okitsu-wase’ 2015 ‘Okitsu-wase’ 2016 ‘Aoshima’2016
0.6 1 L . 071 . 0.6 -
054 * * * 0.6 A o 0.5
W 04 {glo o‘ﬁ::tg ;:gﬁ 03 1 5P {,_—3(?; 3 o |5 et
g 03 04 10 o-? 03
2 02 03 1 0.2 A
= 0.2 A -
0.1 A 01 - 0.1
0‘5‘,>>> s=zzz [B22z2 0.0 0.0 1
S¥ck |S¥ck |sdck R A N A 48 |ag"
1-25 1-50 3.3-50 1-50 3.3-50 5-50 1-50 3.3-50
—@— Control ~ ==O-- Treatment
3 GA PDJ SMM
n 4
*t 5
GA PDJ GA PDJ DMS
GA PDJ DMS GA PDJ
GA PDJ DMS
DMS
5ppm GA 5ppm GA+50ppm PDJ
DMS 50ppm PDJ
DMS PDJ DMS
GA
1ppm GA 1ppm GA+50ppm PDJ DMS 1ppm GA
10 DMS 11
1ppm GA+50ppm PDJ 10 12
DMS
GA PDJ DMS GA PDJ
GA PDJ GA
GA GA PDJ 3
DMS GA GA PDJ
DMS
DMS
GA PDJ
DMS
DMS
GA
PDJ

DMS



Hikaru Matsumoto, Yoshinori lkoma 91

Effects of Combined Treatment with Gibberellin and Prohydrojasmon on Volatile and Dimethyl 2022
Sulfide Content in Juice Sacs of Satsuma Mandarin (Citrus unshiu Marc.) Fruit During Maturation

The Horticulture Journal 345-355

DOl
10.2503/hortj .UTD-364

2023

2022







