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Studies on Sugar Pea Varieties for Canning- |

Relation of determination of harvest time to the

quality of peas with brine grading.

Shinzo Kunisato, Seiichi Miya, Hachiro Sugihara

and Kazuo Yabuuchi.

The present study was undertaken to determine the suitable harvest time of peas for
canning. Four varieties of peas, mainly the Okitsus. were examined in 1970 and 1971 as to
the yield and quality.

The maturation of peas was found to be highly sensitive to the rainfall at the pod-swelling
period (during the full bloom to the harvest). It was found that the difference in the rainfall
at the period caused 6-day delay of the best harvest time (in 1971 comparing to that in 1970).

The best harvest time for canning was found to be within 1 or 2 days.

On brine grading peas floating in 3 % salt water were the best grade for canning and
could be qualified as “Fancy” class. However, the quality of the same grade was poorer as
the harvest was delay.
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AHHEARERZOREE L REOEERH ST, RERBRE THERE N the Okitsus A5FH
REEAON, FBTIIREERN2~3EER -7, REFHRERMNE LT, REMEX
Z1EKT2EMIECENTLHETATROKRESMELL S, cok>7% 1 BREZZORE
OREVESEETHY, SHLBULZELETIXERHMETHS. TCTARETCRXEELZ LM
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1. 8¢ £ R &
Okitsu No. 1
Okitsu No.4 ) the Okitsus
Okitsu No.5
17.2 |

2. #® B H &%
f@dE 1969F11A 1 B
19704104 308
R N:P:K=8:11:11kg/10a (1969, 1970)
HEEE 19694 BERT 1.5m, #kRJ 0.1m-.---Okitsu No.1, No.4

19704  ®EfS] 1.2m, #kRG 0.1m-----Okitsu No.1, No.5
# #1.5m, »# »Q.1m----- Okitsu No.4, 17.2

3. & H B =&
3—1 & Kk | 3

FKITTEL &y Deveveesrerersnsees Aclass
3HBBIEHKICEL S D Bclass
6 ZEEKICEL b D--+-- Celass
6 BEEkicibts b @+ Delass

-2 mEHME R
BRFEBEARL, Kbk, 90°CLL 553EH AHNBRRETSIF A ki 195 ABHEL,
TR (5B 2%AK) TMABRKR 121°C, 1598BE L.
3—3 J\EHFF X b
7 AP OBEES LTHERESHR S » A Bl AAETEY, 5 ABAORATE,
SWRETRALL.
34 B W F &
T — VARG EE--- KE1: 1 ThEYFA4XUIEHK 50gic 80% © £ / —A100m £
A, WBEBHET1REMRRES, ®FELEEE 75°C TRRNE
FYFY, R BB UIEE 20g% D, K 80me BMA, FE VF4 XL, TN LD
12.5g & DB KPT 305 mimt, % Somogii H:THIE.
RIEHER - Tra— L REMER%E Kjeldahl #
I H - T v 3 — A RIEY B ORI E Kieldahl 7,
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19704, 197EOEHKBOE (e Okitsu No.1 DB # Fig. LicRLA., [ROELIZHE
FHickERERSONT, BESNORENEH®#OS5 A5 BNSI10REOFHRBITHE T, 714
O 3~5ClEL 1 ->Ti5, ABHIIIAEL BRSNS SN, TIHFOFBETTH -
fo. BBEEMIGEEIic 4 Aditi & b 5 AhEEDKH30 8 R CRITESRNIL TOENS A2 B, TIER
5H1HKAONKEN I -0h, BEROELR TVETRENE—7 %D, TIHETHE—7
OR->EPULHOHMBERT SR E47EBD, D the Okitsus DEEMOLLSRED
MFIER LT, 19658 & D the Okitsus OBIEROE(EHEL T8, Kik, HEER 714
DEA4ATHEL, TOFEOXIBHOE—7 26 OMERRRA LBV . HFEDT v Y OBREEN
TH555B81BHHEIC. 1 Bic 30mm 2B TEHOABS SN LM TOFEIIEZETNNT . SEBEL-
YOERIBRROEBELERxNE (Fig 1).

WREMARET 57D, TOERIBESNO
FOREZAMBIC IO RAEEWEL, 5A218 150
LD 1~2 HEHRTREERG L. 2RED oy
BRATOLOEOEEI0KRY, ENHEOE o
CRRULED o BMAIORHSEricBRL

‘\z'axéllzer of flowers . Tempcrazt;{é

[i} T R s "
182022242628302 4 6 8 10]2hl416182022242625301J3 5 0
B

FRETLTEREL., REF I UEKHEIIC April o teu Nodl une

. . Fig. 1., Pea’s anthesis' and average of
L BRUOBFRAMEZHAEL . BER O atmospheric temperature in
kitsu No. 1 & Okitsu No. 4 ZAL, REOK 1970 and 1971

RiiTable 1—a, —bizRL, HKBINCLZEEROMME Fig. 2—a . —bit&ARLI.
Bh, COEMNCIVBONALESRORKNEAHBREL, KEDIHITHEHCHEL .

Table 1 —aiz &1 T, Okitsu No. 1 QISR 6 BIELY, BMML DR S RBEBIXRBREM
L.5A28B L O IRRIZ A 3 CEHREZR LT A BHAORNORBRON & D&l Z T
L BRESERBIEELTH CEERLTNA . EIC5 A28 L DB HICRBICHEM L. &30
-2 ORB—BFRLAEL T AL THA ) EABIMNCEDELEMTICEL TS A, Belass
OREANE RN P TR BORBERTOIR5 AVANBEOLOTH 5. Fig. 2 —a 0EHAET
KEARBERNBENOSH5AH TH5828BDA . Belass OIRERHEHEH <, C,Dclass DRI
ATEREBREERECELB5NE,  C, Dclass OFRUMONEICII AL, AEDET
R, WESMOEMRSHESEETH S, #£-T. T0FED Okitsu No. 1 OIRHEERELIZ
5ABNM528BEETO4 IFNIEBONE LB NS (Table 1 —a, Fig.2—a),

Table 1—b, Fig. 2 —biz 13+ % Okitsu No.4 L WEDE(L, HFDHEFTIZ Okitsu No. 1 &
R OMmEZRL, WHEEHIE Okisu No.1 EREL < 5 A58, 0280 T4 HEREH o1
M5 ABAMES X Okisu No.1 XY 2 AREHR LA Shr:, X, Okitsu No.4 {3 Aclass®
HENBORBERL, EFICLLOEOIHEES > Tz, (Table 1 —b, Fig.2—b),
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Table 1-a_ Yield of peas suitable for canning on different harvest times.

Okitsu No.1 1970

Yield* Weight ratio | Weight of Peas suitable for
—— = of pea per.

Date Pods Peas pod pod canning A, B class
5/21 1718 40¢ 23.4% 4.38 34.08 85.0%
/23 235 68 28.9 4.7 57.0 83.8
/25 366 147 0.2 6.1 121.5 82.7
/28 434 186 2.9 7.2 142.0 77.4
/30 452 204 45.1 7.5 89.0 43.6
6/3 440 212 48.2 7.3 47.0 22.2

*

Yield from 10, long stems.

Table 1-b. Yield of peas suitable for canning on different harvest times.

Okitsu No.4 1970

| Yield* Weight ratio ] Weight of Peas suitable for
-—] of pea per.

Date | Pods Peas pod pod canning A, B class
5/21 227¢ 598 26.0% 4.58 53.4¢ 90.5%
/23 294 87 29.6 4.9 82.5 94.8
/25 470 178 37.9 5.9 134.0 75.3
/28 390 191 49.0 5.6 113.0 59.2
/30 406 202 49.8 5.8 69.3 34.3

6/3 453 230 50.8 6.5 9.0 3.9

* Yield from 10 long stems.

Yielg
Yie]dg 240~
220 220
200+ 200
180 180}
160 - 160
140 140k
120+
100+ 120
80+ 100 B
60 801
40+ 601 /
40 . 401 ;
0 - 201 PR 7
Date 31 5% 5% 5% % 9% ol I el R hed B
OKitsu NO.1 1970 Date 3% 3% % %% 2% %
CH-Aclass 3B class FZ2C class MR-D class OKitsu NO.4 1970
Fig. 2-a_ Changes of pea yields and the Fig. 2-b. Changes of pea yields and the
rate of their brine grading on rate of their brine grading on
each harvest period. each harvest period.
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Table 2 {2 718 @ Okitsu No.1, No.4, No.5, 17.2 OIREOR (b L EAEINC L 5 2 S

REONHELI-bDTH 5.

TOFEDEER L DXL Z Table 2 KA o3 MRELTREL

PDTHEN HERIFEFICRY > TLUE 57 . BH . Okitsu No. 1 DWHEEI X 704 TIZ5H26H
R EBOoNIWTIELBOTRNENOE 1B D B4 TRESEML, HENTRIGER
WMRERO 5 A31E HRizZ ORI H AN S pdtbh 5 .71 @ Okitsu No4,No. 5,17.2
2% 3L07hd 5 ALHORHERERENOh TR £, - TRMEMIZOkitsu No. 1 &
BISASLIARZO®RIch 2 LHEEEN S . L L. Okitsu No 4D WHEH T TOEDHE & Ok
isuNo. 1 XD 2 BREREA SNZDT TIETIE S5 ASIBMESEEN (EFENTRAEREEMN
67.3%% b, TORMIRREBELSZLH0N3) TRUV,IEASHZ (Table2).

‘714 Okitsu No.4 DULHEEN 25 A31H &{RET 5 & ,Okitsu NolDifilfiiz6 A2n &1 5.2

Table 2. Yields of 4 pea varieties for canning on different harvest
times and the rate by their brine grading.

Okitsu No.1 1971
Yield" Weight of brine-graded peas® Peas suitable for
Date Pods Peas® A" B" cH Db canning (AélaBss)
5/21 2,6978 873¢ 2488 644 ¢ 208 2.58 8928 97.5%
/24 3,870 1,418 822 489 75 65 1,311 90.4
/27 4,654 1,795 430 1,051 151 205 1,481 80.6
/3 7,993 3,554 286 2,425 566 360 2,711 74.5
Okitsu No.4
5/21 1,9398 5618 418 618 588 158 5028 87.3%
/24 4,125 1,328 190 816 139 115 1,106 81.3
/27 7,443 2.641 190 1,662 570 290 1,852 68.3
/31 8,445 4,013 684 2,692 949 392 2,760 67.3
Okitsu No.5
5/21 3,2378 9908 2628 6158 908 56 & 877¢ 85.7%
/24 3,256 1,174 759 389 22 41 1,148 94.8
/27 6,443 2,435 1,018 1,124 194 190 2,142 84.8
/31 8,593 3.661 308 2,671 404 361 3,383 80.9
17.2
5/21 1,6258 6228 2338 2978 728 418 5308 82.4%
/24 2,535 1,001 605 439 66 36 1,044 91.1
/27 3,735 1.698 689 744 175 148 1,433 81.6
/31 6,647 3,245 820 1,898 487 165 2,718 80.7
1) Okitsu No.1, No.5 : Yield from 4.8m?

Okitsu No.4,

17.2: Yield from 6.2m>

Sifted in 7.1mm diameter sieve.
Pea’s weights after brine grading were slightly heavier than

brine or water.

See Table 4,
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SOBMEER TOEELELT 6 BMBEO#TAEBNILCEERLTNS, T Y FYDREOET
KRBERASBER TSR LB LS AONTH BRI, T0EE TIEDRESS B L, H
TEESMAN, BHTESY, BIERTH I 0N LE CORE LARAKE BRERR FHKE &
A RELRUEDERA SN MdTe, ULhL, BIERNEDREENEZ CORMEES 5L, TOR
30HEIOMT TOEEDORFHERMN 74mm T 1 HOBFHE 15~20mm O A2 BTH B4, TIH
B0 COME0BTER 221mm & TOEFEOM 3 EEL £, 1 BOMFE 20mm A1
H,40~70mm O A3 HEAZ SN B . COMEEDORTHBEDO K ELESI 6 BHOREEROTIE
HUERTH B LEEINS. B, KOBADHMETES &, REOMETHIE LS EHE
ENTWAED, X, =¥ FYORERIHKYEESICHRT 2 S8mLS D, BRI, S
FTOLEAMCELEBEINDT, 0B LoFHLE kG EHEHTI LI -RE BE
BEL I 27 &N EEHSH B,

HEREMURBOREENFLTF A P - THE L &ER% Table3, 4Rl B2HKKEBNT
the Okitsus DR 12, Bitting? MALEHKR TEARNT B L, 3L AL Fancy class KD,
ZOREBRD BEHSE LSO TTXLOT, HKEORBEZRTTILBHSE LS,
Table 3 12 19684EIC 775 »7- b DT Bitting” OEAGEMIC L 2 BN OWLE 1.00 2IF, 1.00~
1.04, 1.04~1.07, 1.070l kDR ¥% Table3 DTFTRICH B &5 1h EHL, MIicdLr,
B’, Clclass {3 Flavor @S CkER L, Dclass o302 H#i¢, B, Cclass ORICBREEDL

Table 3. Panel test on canned peas stored for 3 months in 1968.

. 2) - 2)

Variety Grade? urg?(l)(::ni ty Shape®) uﬁi]}?)l;fnity Flavor® Total

A 5 4 4 5.0 18.0

Okitsu No. 1 B’ 5 4 4 4.5 17.5
C’ 5 4 4 3.5 16.5

D’ 5 4 5 2.5 16.5

B’ 3 5 5 3.5 16.5

Okitsu No.4 C’ 3 5 4 3.5 15.5
D’ 3 3 3 1.5 10.5

B’ 4 4 4 3.5 15.5

Okitsu No.5 c’ 4 4 3 3.5 14.5
D’ 4 4 3 2.5 13.5

1) Grade was determined by the specific gravity of brine-graded peas in the following basis.
A : below 1.000
B’ :1.000~1.014
C’ $1.014~1.027
D’ :1.027~1.042
2) Score of canned peas was made in the following basis.
a) Color uniformity “5points” (=the full number of points) was given to the deepest
green and uniform color of peas.
b) Shape: 5 points” was given to the roundest peas.
c) Shape uniformity ¢ “5 points” was given to the best uniform shape.
d) Flavor: “5points” was given to the most delicious peas.
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Table 4, Panel test on canned peas stored for 3 months in 1969 and 1970.
The score is average of the two years.

Size and
. Color?» » -
Variety Grade" H . Shape® Flavor® Sirup? Total
uniformity uniformity p

A 4.25 3.75 5.00 5.00 18.00

Okitsu No. 1 B 4.25 3.88 4.00 4.50 16.63
C 4.25 3.75 3.50 3.25 14.75

D 4.00 3.7 3.00 2.00 12.75

A 3.50 3.7 4,25 4.50 16.00

Okitsu No. 4 B 3.50 3.75 4.25 4.50 16.00
C 3.50 3.75 3.00 2.50 12.75

D 3.50 3.50 2.50 1.50 11.00

A 5.00 4.00 4.25 5.00 18.25

Okitsu No.5 B 5.00 4.25 4.25 4.50 18.00
C 5.00 4.00 3.50 3.50 16.00

D 4.75 3.50 3.25 1.50 13.00

1) Grade was determined by the specific gravity of brine-graded peas in the following basis.
A : below 1.000 B :1.000~1.021
C 11.021~1.042 D : above 1.042
2) Score of color, size and shape unifomity and flavor were made in the same basis of
Table 3.

Sirup : 5points was given to the clearest sirup.

2OMEHBEH SN, FE-T 69, T0HFETIE Aclass IZHE 1.00LIF & 68F &AL 7245, Beclass
IIHE 1.00~1.021, Ceclass {3 1.021~1.042, Dclass {2 1.042 L L& UTHKESFE 7. C
D 2 HHD Panel test OILEEFI L2 DAt Table 4 TH 5. B Cclass DO D%
-2 L0, <ORKH the Okitsus ORAREICHL THADO TR E Bbh 3,
the Okitsus OFERIZEEA 5 &, BTENo.5 ELEL, No.4 H30piu . Flavor &3 R
ZREHT, BEEATLLDOH, 5 No.5, No.1, No.d DIEE# »7- (Table3, 4).

Table5 —a, —bix Table 1—a, —bizHF2EKEBHICL B Sample 258 L, Sricltl
1bDTH%., BHAKEBIMCLZREL class ORNTHRESR R 3Ic>0T F v 7 rsEn
L, Fy7vaeBROBNKE LY, T2 REEBERS L7, XORTAI—0
REENHHEML, FAEENMTERENEAR SABAAMEZRL, BMICE s ERAMKEICE
TLTH B oN3 (Table5—a, —b),

2B TREDOREY Fancy class [T AREL LT, 7o —wRiGHEREN 13%
PIF, Rtk N aiat: N 2.0 GIEmBY TR O B8, TOFEDRR TR, Okitsu
No.l RF ¥ 7 V@B 0.73, Ta 2 -V REHEE 14.5%, RiEtENUUHEENL 2,348 F
R Fancy class &#& Hh, Okitsu No.4 TRRF v 7 0@ 0.53, 7o — A RiEHE#E 13.0
%, AEHENSTIEMEN 2.00 LT &7 -7,
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Table 5-a, The components of brine-graded peas" on different harvest time.

Qkitsu No. 1 1970
Alcohol’
Total Starch . Insoluble Soluble Insoluble
Grade Date Starch sugar |/Totalsugar '?Zg}gk}: nitrogen nitrogen |N/Soluble N

5/25 2.25% 6.53% 0.34 9.3% 0.509% 0.459% 1.11

5/28 4.24 5.83 0.73 14.5 0.691 0.307 2.25

A 5/30 3.12 6.40 0.49 9.0 0.620 0.452 1.37
av. 3.20 6.25 0.51 10.9 0.607 0.406 1.50

5/25 2.49 6.64 0.38 8.0 0.474 0.451 1.05

/28 2.91 5.29 0.55 12.5 0.641 0.274 2.34

B /30 3.69 6.87 0.54 11.7 0.615 0.463 1.33
6/3 4.01 6.47 0.62 14.5 0.808 0.383 2.11

av. 3.28 6.32 0.52 11.7 0.635 0.393 1.62

5/25 4.58 4.23 1.08 15.6 0.738 0.420 1.76

/28 5.55 4.69 1.18 19.5 0.988 0.349 2.83

C /30 5.99 5.06 1.18 20.0 0.950 0.362 2.62
6/3 6.75 4.95 1.36 20.5 1.117 0.319 3.50

av. 5.72 4.73 1.21 18.9 0.948 0.363 2.61

5/28 6.75 3.87 1.74 22.5 1.167 0.313 3.73

/30 6.97 4.18 1.67 24.5 1.132 0.380 2.98

D 6/3 7.89 4.12 1.92 25.0 1.294 0.343 3.77
av. 7.20 4.06 1.77 24.0 1.197 0.345 3.47

1) Peas were stored and frozen until analyzed.
Table 5-b. The components of brine-graded peas! on different harvest time.
Okitsu No. 4 1970
Alcohol
Total Starch A Insoluble Soluble Insoluble
Grade Date Starch sugar |/Totalsugar u;zg}gkle nitrogen nitrogen |N/Soluble N

5/25 2.95% | 8.80% 0.34 12.0% 0.680% 0.367% 1.85

/28 2.93 6.87 0.43 13.0 0.661 0.356 1.86

B /30 3.03 7.86 0.39 13.0 0.681 0.387 1.76
6/3 3.95 7.44 0.53 11.7 0.722 0.361 2.00

av, 3.22 7.74 0.42 12.4 0.686 0.368 1.86

5/25 7.08 5.01 1.41 15.5 0.712 0.349 2.04

/28 5.16 5.27 0.98 17.5 0.848 0.362 2.34

C /30 6.18 5.79 1.07 20.5 0.944 0.319 2.9
6/3 6.27 5.62 1.12 16.5 0.843 0.301 2.80

av. 6.17 5.42 1.14 17.5 0.837 0.333 2.51

5/25 5.53 5.21 1.06 30.0 1.247 0.431 2.89

/28 5.88 4.12 1.43 19.5 0.965 0.380 2.54

D /30 6.93 5.00 1.39 23.0 1.167 0.343 3.40
6/3 7.74 4.58 1.69 26.0 1.157 0.240 4.82

av 6.52 4.73 1.38 24.6 1.134 0.349 3.25

1) Peas were stored and frozen until analyzed.

—314—



Ef B

VAW —E—XEEMIP/ 2T X MCEROBRAZN & 3 LEREARERORLE
TERSEE, THETRELE EFASMARORIENK, ERBKICERHOEEZRLET.
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HEEOHZMET » FYOD the Okitsus 28T, MIAKBELALBRHEEELTO 1 ERED
BAREERS XCEBRENICEY 2 RE KEDHEBE, choDORMEICHELEKEHNORKEOD
BHAZTR -0, COBERBIIERIFITRERTE2LDOTIEL, IokE{oBi%:
BBETS.

UL, Yafi—E—REFEMTEENE LRSS JOWEN, REOHEERRICEL LR
RRICBNTEELLEVRE L OOV EASPPHRILL - T L Bbh %,

REGoREICR, BESZEAORBHITCORBLIDGIEERICABRLIGAILST, ¢
DOHETREFEOEZERLI-T6RADTHEELTHADT, COMUNOBMBERBEENMKET
5, BLIOBHIKEROL RN R TRERETEICERIVBENET ST C EMWET
HrLEbDNS,

BEOFHEZBLSRMBT MR 1~ 2 B0EAWHIHL EEIN IO TREREZRET S
CERTEETHY, BET I L - TRERABEOMERN X O INEEEN T ToMEE L RO
EXZHBE L TELCENBVLETHH D,

BEEOR%E LToEKENOBRIFICHENT, KITiEd 3 BAEAICTFEL D% Belas L7
MDDV F 2 PPNEMS S ST Faney class £ATEL, A, Belass My a7 —E—2
8@ Fancy class & LTOREORR LN B THS S, C, Delass REABEOBEEEMIEOT R
EEZDLEND D,

MITAGEEE LT the Okitsus 2EMT 354, 1ENE, M523 24EM0BRAAL KX
HEEIRTALENDSE, X, WLARHEOER HERRIT~FEHELTIE, the Okitsus &b
BHT, MHRTHY, RRFEFOHHHONEETN A,

L3 #

Yo —E—REFMAZ ¥ F9 & LT the Okitsus 24 » TIMT kI ICE L7 00EE LT 1A
WHEE TR, TOREMOREERS XCANENCE 2 E RECHDE. chodRicH
L7-EABIDTRITZMA -,

1) RENORERRE UC, BEENEOIREN COLMKSDEBMAKEL, 224/
BREOECIHYEEYIC6 NOTAMNEL .

2) BRADLVWEEBESZLAohIEHR1~2B0BITH 3 LilEsh-.

3) EROBRE L TOEKESTIE 3 BAEKICHE ( BE M Fancy class & UL TRADOH IR
Bets,

4) HAEMCEZEL class OFFTHRERZBIZTIKONTREDOE TrE LI,
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