(BE KBk #5307, p.55-61, 1980)

AUHVBEORKCTHT BT AL JL (2-Chloroethylphosphonic acid) MIBORE

FEARSCH - P GRA < RFOSCHT « = AL
( RREEBRLE)
WIRI544F 8 190 %

Effect of Ethrel (2-Chloroethylphosphonic Acid) on the Maturity of Ponkan-Fruit

Fumio HasuinacA, Yasunori Nisi, Fumiaki YamMaTo and Saburo IToo

(Laboratory of Postharvest Physiology and Preservation of Fruits and Vegetables)

#

WaEHED v F Y THLEVY N VBERBRTEI2
Arr#EINs. BHTRBELABRFIREELTNS
ZAMST, BRAFA TRV, =2Lr (2-
chloroethylphosphonic acid, = F v ¥ Z4A) B IT
kB EmEENRS SN, ERAMKIADDHEY. L
PLEMSHEERGMHE THILIFL V) Ve
y354=<%5Y w7 (non-climacteric) RHETH5BH
vEVEICELTREROEARE (Juw 740D
SR UAZRZOHEREHE DB O L TENSDS,

YryvavIihvReFYy s vOERTIABRLE
HIRAH 2 EDICHEPBROBIBESL LY BRUA
uF A FOEHMN HH LY REBBRESINLTY
5.

HN VREICHT BT A LA REHRIIAEGRE
YHME L THEINR TV 30 TY, FEHSEELL
TRENRP T2 2F L v OERAOHEREH S 2
2+ 27 DITHBR E B LAV RRETE -7
DTHY, TO—WERET L.

=
a

EBRMEEKRUAE
EREBEX EHOE Y vETTR VIV BARRY
2 BEEIDH T > TiTh - 7o, 1976 BII2BELF VA
v (Citrus reticulata Blanco) 10 i %% L,
A 100 ppm R BIME L7 (1A 1H). BEKEILS
AR A 10812 200 ppm D = R v vEHE T i 5
mE L7 (10A26H). xBX 3 RBEED,
BT LT 2 HME 2 TEX20ETOOREE

ALV

IR LV

AP O—PIICRERFIEE ERE) ©BkE %
g,
* BES 4 — VEE

55

R LTCHIE L. 51T 10°C & HiRK
g L BREL O AT R L T L. %
B3 HAAMEDOREBIAZOTFHEEIT A -1O BRI
BLZdDTH 5.

FFRN L REOFRBEHO B LR ARG (BF
B ND-K6B #) CHlEL. " FPa—-¥—T
BHEHETL, BonRitiKowTpH 2 -2 (B
B M-78) ¢ pH 5K O01IN KEg{k> ) v AT
pH 82 3 THET AT LITk-> TRELAE L7k,
F 727 v N—354 b IR-120 (H) 2@ L7zD B Lo
HWEETEBERDT.

P RO E ¢ &L (3,000 rpm, 104) L7 R 5
ml 27 ~x—=54F IR-120 (H) BXUT v¥—7F
4+ IR-45 (OH) Il L7z0 B 100ml IKER L.
kb 02ml 7213 05ml & & - TEHEEEL,
YTV, NFYFRAFAIVIVFY, FPYAFT A
pysy (10:2: 1) BLUANREREEILT n-F
a4 v (2mg/ml) &t TMS {L#l% 0.2ml mMZ,
HETIONER L ABORISEEDL, 1ol 27
z2r7ua= bty 57 (B GC-4B &) |[THEALK. 5
% Silicone DC-527 (Chromosorb W) % #M L7z 3
mmx3mDAF Y LRATLERBV, 190°C 12204
MR R, 44 5°C T 270°C ¥ CHRE L. 44
VtBREBTHEL, r-JsHBEA v T4
(ITG-4A #) 2 TK®D, THEERIOEMLL
BRERIOVESRYER L.

LBR CBRRLEBARHIC, rrg—rvEERAW
THHr L.

By ENASDS-RY) T 7 I A TIFSVE
SkBIZL D B EBRED R v 7 H R BB B
Lz, 3 TRABIUREDT € YBIKEMED, T
® 100mg |2 0.1M 7 = vE+ b Y v »@HEK (pH



56 HKSCH - W AR - KRISCH - (FRE=ER

6.0) 5ml £z, 5°C TI2BEMR->TE vV B %
ML, B EBERRBARABE L. 2578
SkB % E (SPG-1400) 122X 1mm @ 10% # 0
HE /ey (pH8.8), 20mA T 4 MRWkE L7z DB,
ARV =T NN TV TN—TRNIENR P 2
Bl

X B # B

1. RE®CHITIHE
(1) Affife 19764 L197TTED £ v H Y 20D
REOEOFHEE Fig. 1 ITRLT.. —BIZ LD D

60

501

30+

20

Hunter color values

10+

-10+

1 1 1 L i ] 1 1
1 15 29 1120 261 15 29 1320
Nov. Dec. Oct. Nov. Dec.

1

_20 1 1

Fig. 1. Effect of Ethrel on the color of ponkan-

fruit.

Left : 1976, Ethrel 100 ppm
Right: 1977, Ethrel 200 ppm
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Fig. 2. Effect of Ethrel on the color of ponkan-
peel during storage.
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B—8 Room temp. test

EL7OBEPL, #IT10°C KEDIEL % o7r. &
TLafidRUEL, #il - REXIELEL, 10°C-
WX BRETH -7, SHEMLBIIEE -« o
XYEE « MEBXORELD 5L %710,

2. REOHRICHITEHE

(1) fA%E BBRLEEOEHEKRELHE L
TekER%E Fig. 3 IR L7, WEEL Y T2 L
MBBUIAMX ORMEAE Ld - 7. 19764E K311 H
FRIZESBIZE L0 bbTHITRY L, nemp
BRENMTE L CREENSg U LML T, £
NoE R+ 5L NAXE WUEKXED 8D LI
o, MEBROSHPEHEAERLZ A% % B8
Lic, 1977 E 3R UL, BERXO KA S 58
LCwi-.

(2) RAHE =R LAMME2EHETHITR
WROBY, T2bBREBOMMBEEIZLD, b
BRAMHEX O RHRIT ELBEX LD BENE I T Hotr
(Fig. 4. FPHOAMLAEE (3 BI5AM) 1En
RORAEMERR L DKL - . X SIII977ERE
SR UK BABEXDORERBEEFNC EHBD SR,



R BV REORBITH T S T R L v (2-Chloroethylphosphonic acid) QLI &% 57

140+ o
N —
120 \\\\\\\ \\\\\ A —a
\\\\1\

1 - \\\\\-\\\
w 00 e,
£ 8o}

1)
g‘ 60 1 1 AL 1 1 1 A 1
= 1 15 29 1120 10 1 15
;:_f Nov. Dec. Jan. Mar.
z 140+ N
% AN
= ROy
o 1201 NN
S NN
< ~8
100}
80F
6 .l L i i 1
0 261 15 29 13 18
Oct. Nov. Dec. Jan.

Fig. 3. Effect of Ethrel on the average weight of
ponkan-fruit.

Top : 1976, Ethrel 100 ppm

Bottom: 1977, Ethrel 200 ppm

March 15: Sample with drying pretreatment (49,)
O—O: Control A, a: 10°C storage

@®—@: Test 1, M: Room temperature
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Fig. 4. Effect of Ethrel on the ratio of flesh and
juice to the whole fruit.

O—O: Control A, a: 10°C storage
®—@: Test 1, M : Room temperature storage
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Fig. 5. Effect of Ethrel on Brix in the juice of
ponkan.

Top : 1976, Ethrel 100 ppm

Bottom: 1977, Ethrel 200 ppm

March 15: Sample with drying pretreatment (49%,)
O—0O: Control A, a: 10°C storage

®—@: Test 1, M : Room temperature storage
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Table 1. Effect of Ethrel on titratable acidity, total acids and pH in the juice of ponkan
D Titratable acidity (%, Total acids (%) pH
ate Control Test Control Test Control Test
(1976)
Nov. 1 1.34 — 1.60 e 3.08 —
n 15 1.14 1.03 1.55 1.41 3.30 3.45
v 29 0.78 0.82 1.08 1.09 3.60 3.60
Dec. 11 0.65 0.67 0.96 1.01 3.70 3.65
Jan. 10, 10°C - — — — 4.21 4.20
Mar. 1, 10°C 0.12 0.12 0.47 0.49 5.30 5.24
” RT 0.23 0.23 0.64 0.67 4.90 4.82
Mar. 15, 10°C 0.15 0.15 0.56 0.55 5.11 5.17
” RT 0.24 0.24 0.69 0.73 4.83 4.93
(1977)
Oct. 26 2.07 2.22 2.15 2.56 2.88 2.72
Nov. 1 1.70 1.66 1.92 1.97 3.05 3.05
n 15 1.39 1.26 1.59 1.44 3.08 3.16
v 29 1.11 0.95 1.29 1.18 3.22 3.33
Dec. 13 0.97 0.83 1.25 1.10 3.45 3.57
Jan. 18, 10°C 0.81 0.74 1.07 1.04 3.86 3.83
” RT 0.79 0.77 1.04 1.01 3.88 3.89
RT: Room temperature, March 15: Sample with drying pretreatment (49,)
Titratable acidity was expressed as citric acid.
Table 2. Effect of Ethrel on the sugar composition of ponkan-fruit Ethrel : 200 ppm
Jan. 18
Sugar (%) Oct. 26 Nov. 1 Nov. 15 Nov. 29 Dec. 13
10°C Room temp.
Flesh
Fructose C 2.08 2.28 2.37 2.29 2.56 3.02 2.67
T 1.87 2.19 2.14 2.36 2.49 2.92 2.90
Glucose C 1.86 1.70 2.01 2.02 2.00 2.26 2.55
T 1.63 1.79 1.71 1.95 1.96 2.18 2.62
Inositol C 0.08 0.08 0.07 0.08 0.12 0.13 0.12
T 0.07 0.08 0.06 0.08 0.12 0.11 0.12
Sucrose C 3.83 4.71 5.31 4.90 4.78 5.42 5.82
T 3.59 4.65 4.58 4.28 4.37 5.02 5.09
Total sugar C 7.85 8.77 9.76 9.29 9.46 10.83 11.16
T 7.16 8.71 8.49 8.67 8.94 10.23 10.73
_Red. sug. C 50.2 45.4 44.9 46.4 48.2 48.8 46.8
Total sug. T 48.9 45.7 45.3 49.7 49.8 49.9 51.4
Peel
Fructose C 1.01 1.93 2.24 2.85 3.72 3.67 3.63
T 0.86 1.97 2.31 3.09 3.78 4.07 4.07
Glucose C 1.29 1.84 1.89 2.08 2.99 2.90 3.14
T 1.03 1.65 1.77 1.84 2.85 3.06 2.95
Inositol C 0.12 0.13 0.12 0.14 0.16 0.15 0.17
T 0.11 0.13 0.14 0.14 0.18 0.15 0.17
Sucrose C 1.19 1.14 1.01 1.15 0.69 0.37 0.38
T 0.82 0.84 1.28 1.19 0.76 0.39 0.42
Total sugar C 3.61 5.04 5.26 6.22 7.56 7.09 7.32
T 2.82 4.95 5.50 6.26 7.57 7.67 7.61
Red. sug. C 63.7 74.8 78.5 79.3 88.7 92.7 92.5
Total sug. T 67.0 73.1 74.2 78.8 87.6 93.0 92.2
C: Control, T: Test
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Fig. 6. Effect of Ethrel on the total nitrogen of
ponkan, 1976.
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Summary

The purpose of the present investigation was to determine the effect of Ethrel (2-chloroethylphosphonic acid)
on the maturity of ponkan fruit (Citrus reticulata Blanco). Ponkan fruits sprayed with Ethrel (100 ppm, 200 ppm)
were picked successively at an interval of two weeks, and the composition of fruit was measured physically and
chemically as compared with the untreated fruit.

1. Ethrel at 100 ppm and 200 ppm accelerated the degreening of ponkan fruit. The fruits stored at room
temperature and 10°C had a tendency to enhance L, @ and b values of ponkan peel more rapidly than the values
of the control fruits. Especially, the increasing value of @ was higher than that of the untreated fruit throughout
the storage period.

2. It was found that Ethrel enhanced the average of fruit weight as well as the advancement of the fruit
maturity, and the amount of increase reached 5-10 g per fruit as compared with the untreated fruits.

3. The Ethrel-treatment of ponkan fruit was proved to have a reduced ratio of flesh to the whole fruit. The
Juice content per fruit increased after two weeks and then decreased gradually and became lower than that of the
untreated fruits. The contents of titratable acidity and total acid showed the least amount of decrease with the
treatment of Ethrel, while pH increased a little.

4. The ponkan treated with Ethrel at a low concentration of 100 ppm showed the increase of Brix value
(0.5-1.0 degree) in the juice. This tendency became more pronounced during the storage. A high level of
Ethrel (200 ppm), however, decreased slightly Brix value of ponkan fruit. The composition of sugar changed
relatively with the level of Ethrel, and the ratio of reducing sugar to the total sugars changed according to the
sucrose content, because sucrose content was effected more remarkably by Ethrel, while the other sugars were less
effected.

5. 'The total nitrogen of the ponkan peel increased, while the flesh showed a decreased value than that of
the control. The protein distribution pattern showed that the maturity of ponkan fruit could be accelerated by
Ethrel.



