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Studies on Saving of Calyx Removing Labor of Strawberry for Processing— |

Calyx Detaching Force of Strawberry

Masanori Miyazaki, Seiichi Miya and Kazuo Yabuuchi

Summary

Calyx detaching from strawberry fruits requires much labor at the beginning of processing.
With the purpose to breed new varieties of strawberry with calyx easily removable by slight
power, some factors which affect on the detachability of calyxes were investigated employing an
instrument for measuring the force for detaching. The instrument was devised combining a 2 kg
automatic weighing machine with a stop indicator, a fruit fixing fitting and pulling device.
Calyx detaching force was found to relate to the shape of the fruit to be measured. The force
for necked fruits or for small fruits was lower than for no neck fruits or for large fruits. The
force was also different among varieties of the employed strawberry. The force for wild species
was below 100 g, that for var. America for processing was 300 to 400 g, and more 500 g for table
strawberries. As the ripening proceeded, the calyx detaching force decreased and it was found
that the amount and quality of pectin change in different patterns between calyx and pith around
the part where the calyx was torn off.

MTAAFITICBNT, ol RIS EELEOE IbicEEdT 2 EERLIBEEDO—2TH
5. DPEDOA F IO HHER, Eic D BREaHN, ~k &R ERBELLDL, FH5
W TR < 5L, A0S THTFEM > TREDOHZWHEST 2 ik (~Ac B RBIcAg
FETHRICET) REBTREROLATHS. LArLLINbE oM EYHEEL, cOT &hi—
MRS ORERBEERTACLOTERORESAHEBICEE>TWVAE. 2078, ~7HD
BERAFIREONE, S50 ERIEEOUBSHBLEITNTVS. HAETI, WL LU~
IO PEREZRMINIZITIEE S LT 2RABHEINT VLRI, COBEOREEIE 1T T
DWICHELTHEN. 22T, FETREDOHEZNMI 2 M TEhiE (NoidBRicET),
AT ERERARET, WS NS EROTFIEIC<TH b TE B3 EEA, FFRINHEATHEL 5 RE
OHERPLHEIETEOWHEL 2 BT AR L Z U, AT, ~clin (AN AE2REL LD 28
TICET SN OMEHESREERL, ~ 7l ERIE, B, ABELoBBEIH~Z L L biC,
T EENERAL DR LR TS - /2.

= B A &

. aE
MWFFEFREI T RN L MTAERE T72 ) 7], HEaHRE TEx8E], H4ER TEMC]



[§=]
=1

MTRA F 3o~ (EE0H g3 A20FE—

(East Molling Clone of Fragaria vesca) 7 |%
U &9 53250F 7% Mtk Lic., BERIATEEN
SlEEclET 500, BEEA 2em BEE
L TIRREEL 7.

2. NcEEnHORIEE

~fc#th AR NET A8, B 1 Ofii 5l
EamalEm L. 2kg HOEB) FIMFEEH WL,
TOHBRICEXHAE D, REMESEE
S ETRHOTFIcIRE L. REFMES
Al EREOH UANKTEIEREICHD C
BB XU~ SR HET S
7 EDBED, REZMOLICES, MOTFIC
Wlc~fic L BEi%Ea w7 TEEL, 202 v 7
3 [olin g IC Higg X 7. [MREE % mlfiE LT
MABIRD, ~cBRENSENIMDS 5 4
MEEEEHTHRALD, ~klEh e LTED
L7z, BI8E D S 315~208 TH Tmm i)y
MIcHliR-7c. AmTRlELICEZ A, BEO

; 5 & sl Plate 1 The instrument for measuring the
BNE LUDT DIEBEDRNT A 55& e force for detaching the calyx from
K& SEKEIED SN OT, MERIC IR strawberry fruit

KeRELIUHET SEBETHH L,t Db, MELE. SoCERONCEBEL, REFOH
G, RORZOAMNBERELE D SO RFEEBIK L.

3. NEHNHERELOBBRICONTOREE

O~ MR )2 RE Licksic, RE, REHEY (27/32), ~NebEEBBIUHT &
BEZHEL, HEREBZERL L.

4. NfEENELIOERZ

[TAY A BERZSOT, BERNC~cHEN ) & RAERE CREWmOMEZ LT
e 2HETIEESIE, ~ENRLOEFURZBE L. 51K557 4 YYURY O~=
PF ) v, vF=vALy FREAEBIUKEHFOE Fo* 5 3 Y—8EIEY 24, B
mEicTHEE L.

£ R B B

1. [7XUR] OAEEND

[TAY)A] ORBREZREENRICDY, SHRFTEEEOEVCTHELLOL, ~fclih
NEEL, R1OFERSBONL., ~HNTEKRKE, MNELBIETEEESNELLSICD
NTKRKELBY, ~FlbeHERTREREIL-/. i, NEOANKEEN R, KBIck~T/A
Eofc, ZLELITAVA] ORFZEZIHEE 10g PIFT, BT LEMBVCELE, COY
T o FEHE~ oL 112 300~400g THAH EHF A,



28

Table 1 Relationship between the calyx detaching force and fruit shapes of var. America strawberry

Degrfedof _Lafge fruit I Small fruit B
necke Ratio of | Diameter | [ Ratio of | Diameter
type of d (t:aac]f;?n Fruit hight to | of marlk d ?e?cli?n | Fruit hight to | of mark
ruit Pf e E| weight | width of | of calyx et - Bl weight | width of | of calyx
<" fruit | detached | 'O7¢¢ ) fruit | detached
g g mm (24 g mm
Remarkable - — — — 220 6.1 1.01 5.0
Moderate 320 9.5 0.90 | 5.3 290 i 0.94 4.8
Slight 370 113 0.82 5.6 320 7.0 0.91 4.7
No neck 570 11.0 0.87 5.5 350 7.5 0.90 | 4.8
Deep-rooted
calyx 700 12.7 | 0.92 5.6 420 8.0 0.92 4.8

and fruit shapes of var. America strawberry

Table 2 Coefficients of correlation between the calyx detaching force

Fruit shape

Coefficient of correlation

Fruit weight
Ratio of hight to width of fruit
Diameter of mark of calyx detached

Degree of necked type of fruit
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Table 3 Relationship between the calyx detaching force and fruit shapes of var. Hoko-wase strawberry
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[ Large fruit Small fruit
Degree o — : Py : -
d Ratio of | Diameter Ratio of | Diameter
ne‘;l;icmti{pe de?;cl ﬂi{n Fruit hight to | of mark de?aaclf:i{n Fruit hight to | of mark
it €1 weight | width of | of calyx ficn €| weight | width of | of calyx
fruit detached = fruit detached
g g mm g g mm
Remarkable 470 11.9 1.18 G.1 380 7.3 1.12 4.7
Moderate 620 12.9 1.09 58 470 6.7 1.03 4.8
Slight 710 12.6 1.09 6.1 580 7.6 1.06 4.8
No neck 950 13.4 1413 6.2 670 7.9 1.02 4.9
Malformed 890 13.5 1.03 | 7.0 — —= — i =
Table 4 The calyx detaching force of the fruits of wild species of strawberry
Calyx Fruit Ratio of hight | Diameter of | Hardness
Variety detaching w:;u hi to width of | mark of calyx of
force CHE fruit detached flesh
i ; _ 8 g mm g
E;l:éal\%ol«:l\:zrég) wie ok Frignan 105 1.9 2.5 1.30 10
Frazier’s runnering alpine
socdling (OO 80 1.9 2.5 128 10
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Table 5 Diiference of the calyx detaching force among strawberry varieties

Variety de%agﬁ{ng wi?;irl}:t Variety de%?ggng wiﬂ;i:t
g | g g g

Fukuba 530 7.3 Blakemore 410 5.9
Harunoka 970 2 Fletcher 650 9.6
Hotta-wonder 760 15.1 Earlymore 340 5.5
Benifuji 500 740 Empire 445 5.2
Benihime 760 8.5 Torrey 630 11.4
Yachiyo 580 13.1 Earlidawn 360 5.4
Hoiku 700 10.1 Sparcle 520 9.9
Okitu No. 16 670 11.6 Redglow 690 28
Kurume No. 9 1100 16.9 Surecrop 360 T2
Morioka No. 17 760 121 Tioga 600 11.9
Kobe No. 1 880 11.9 Fresno 840 11.9
Koro 920 13.0 Stelemaster 470 9.7
Kogyoku 1020 11.8 Siletz 420 6.2
Donner 680 11.5 Pocahontas 660 12.9
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Table 6 Relationship between the calyx detaching force and ripeness of strawberry fruit

| var. America var. Hoko-wase : var. EMC
Ripeness f Ca—lyx ] Calyx ] Calyx
detaching Pé?rﬁn:ﬁs detaching I:I)?Tf}”eﬁs | detaching H?rﬁmﬁs
force & force &5 1 force Q-es
g g g g g g
Mature green 840 285 860 — 620 550
Breaker 605 180 980 430 430 —
Premature 470 116 880 230 120 160
Full ripe 325 100 580 120 100 10
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Plate 2 The section of the calyx detaching part
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