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objective, since few Japanese chestnut (Castanea crenata) cultivars have easily removable pellicles. So far, the
removal of the pellicle from the kernel at the selection stage of chestnut breeding has been evaluated using
roasted nuts, but this treatment is laborious and time-consuming. To develop a method for quick removal, nuts
from eight cultivars were deep-fried in salad oil for 2 min at 190 ‘C. The time required for removal of the pellicle
using a paring knife without damaging the embryo was 3.1 min (average of eight cultivars) for fried nuts, 13.3 min
for raw nuts, and 11.2 min for roasted nuts. In addition, there was a high correlation in the time required for
pellicle removal between the fried nuts and the roasted nuts (r = 0.868) and the raw nuts (r = 0.929), indicating
that the oil treatment was as the effective as other treatments in identifying varietal differences. The present

results indicate that the method of frying in salad oil is effective, simple, and rapid enough to discriminate chestnut
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A Method for Quickly Removing Pellicles from Chestnuts by Deep
Frying in Cooking Oil

Moriyuki SHopa, Norio Takapa, Toshihiro Sarro, Yutaka Sawamura and Kazuo KoToBukt

Department of Breeding, National Institute of Fruit Tree Science
National Agriculture and Bio-oriented Research Organization
Tsukuba, Ibaraki 305-8605, Japan

Summary

The easy removal of the pellicle from the kernels of chestnuts (Castanea spp.) is an important breeding

genotypes. We therefore named it the HOP (High-temperature Oil Peeling) method.

Key words: chestnut, Castanea spp., pellicle , HOP method, removing pellicle, breeding

T ORISR ¢ 1393

(20054E11H 7 A3 - 20054:12H 16 H 2 5)
Y28 MhRRRESERBRGAESCS 905-0012 TR AT
¥ OB (IBURRESARR  405-0043 (LBUR AL
Y4B REIRZITY > IR



22 SRR FERT IS A

*

[l

ZiR> 27V (Castanea crenata Sieb. et Zucc.) 1FFNE
JFREDORBE L TH< Mo SN, EETTOE I
ZE/N U CEBi b L7z BRI TORILFIF & U THHEEE
INTWD. 7z, JuddtifEn» s midEESICES £
TEEMITERE SN, RSN S /s ERBoh TR
HFVHE, U TICRNTE=ME HDTND iR
1978 ; BMOKFEAMEHE, 2005). ZHR > UIEKET
BRLUTRT LM, EERDONZD O INLH
JFEFE L THRASINTND, B H R O R0
TEOEEERD, HEREZERSELIERESE>TW
% (F5, 1982 ; A, 1951 ; HEiRS, 1998).

ZART ) OEEHENREETH D DI, RFEDRE
IPE> TEZHARNICES R 7 = / —IUYEREL, IR
MRANEWRERESED I EITRERAH D EIN TN
% (Tanaka &, 1981 ; WM -7, 1992 ; Tanaka -
Kotobuki, 1998). LU, EEH T =/ — )L OERORE
B EB IR EMENEEL, Favds sy
(Castanea mollissima Blume) D7 =/ —)VEREIZZ
R ERRTHRLS, ZOZENRIZZKR T
EH L TF a0 7)) OEEHEENRIFCHBE
HTHDEHESNTNS (Tanaka 5, 1981).

IO, BEHEIECENS 2 & U THRERIFIHA
SEMTF TV 7 OGN TONZN, 71
G RNTFITHEL, RENZR T UITHRTMIT, U
MBIEMEITSE D T ENS, DOET ORI
THo (IR, 1989). LEN>T, ZHRTY DK
FEMEOSERZ 7 Y OFHEAREOOED LES TS,
HF S (1981) BLUES (1982) 3Favdr sy &
ZR T OfEMMIEZE FEMITHNT, 25 DR
KPR UG T TEEZERLUZHERNS, =
R T 5 A T TR D BT S FEE AN TRE &
7852 e L TWS., MNIATBUE NS - AW RE:
TE PE AN R R BT ST Tld =R > /) & F o
T 7)) OFEEMEEZER L, OB S ER M
BN RHEDORILEED TNEN, BIED LA, K
RO DOBERFHEMEICENS BEDOERIZITE > T
W,

ek, BRICHBUT HEEHEMEOFMIIL, BEETY
EIERR L TZDHES 2 HE L Tz, Tanaka 5 (1981)
W, BEET VR T TRHETHDICEL LRfa 2 3
TLE®DE, £ OFERHBINES U TOR
R ERAOEE T ORS & OMIZENTNEDHBEN S
BIEMS, BEETUERWSZ ETY ) OEREMEKRIC

%55 2006

B LR L HEOHRERT I ENTELEERL
TWwa., LNL, ZOBEZIICKDiHEIE—RHZ0
30 FREE D AL M 2 B9 % iT, HEEBERk (R
FEEMEL2/NEEEBHITHBRL NSRS B T
BN 5720, —EICERORHEEUET 25513 H
Fla SBEICAHT THB < BEN D D HEENBEMTH o 72
Z DEHMIMFE T LR O RHE & HIN [ TRl 9 2 B D
HHBEEOBGITHET T HHIIKERERTH-72. T
Di=h, EEHEEOSEE BN & U= BE R OS5
FATE%, BB EZENRD SN TN
—RIZTVIZBA L TEINTVDN, KIKEDOH S
ZUEEER TIEIRAMTHITZ0WbY 55T /) &L
TERLZENDHD, ZORERPHPNPLT/AR>T
WaEWnS FAE). I T, AT IOHTI U %
AW R R ENEROBISITHEA TE 50 EMNID
WTHRET L 72,

HHELUVAE

1. ERICH T D RERMEE &SRR EEEOBEF
REORE I DY 52 2 E 2 L.
SRV R CHRREAET, K, CER,Fauady
JURE ‘S 15, BLE360°, ZA U EFay
I 7)OMRETHD "Hi31E (68—6° X ‘M
BE'), ‘68— 6 (‘BE1360" X ‘gpERLAE’) ‘Fh3 B’
(ZRHAERE), ‘©—8 7 (‘#1480 X ‘BEHD
6 i, 3 AMONHEEEZOEELIOREZMR L. B
FEOREBIIREP RN S HEEL 2357 1 alDERE
BERERNSHE LR OREREDOLERN ST L.
Bz D KFEId Tanaka 5 (1981) D FiEICHE-> T
W—IFA T EHWTRADERZEE DTS Z /¥
REHETHOICEL M TELE

2.®\IFTVEFIA L EEREE

1) B A OREIFE 3 & OWLERE O Rt
REEHE L) AR B L =60 (B
T, BT ETB) ZHWNRI 21 B R %72 5
B0, BT AOREIRER 3 Z OWLEE
WZOWTHRH L., ZFR> 700 BJR, Faud
770 M 360", BIOZAK T EFayTY
70 OMifE MERE (CEFEREA XFaudsTU) ©
IHEEHOREIORZMRK L. SREOREZRELE
%, HROBKHEE (771 —2 U ZXAE—, T-FAL
H#, DF7914Yv—&95) 2HWTHEALZI—>
FANFICREZRE L2 WK E LT, BB



IEHS : BRRAMZRARA U 7Z2 ) OB HEE 23

DIRELMIT150, 170B K 190C E L, MNEEFRFEIZ 1,
2, 4BXV8HELEARIZRZEZREL, Thenm
B 2T 2. NEYLERITER THS Lz, H
5 (1981) OHIEIHESTIIN—YF A T &N TER
D H| N[ 2 U 7z

2) /T T BRI U =85 R R O 2 4 okt

BT BRI U T B B2 iR D2 4 12 D W T
T 5010, ERBIOEEET Y OB LR & D
E{To /2. MBIII= R 70 M CRIgE, CEA,
FawIr 7Y W BE13607, ‘BE377T BLUOZK
STVEFaUITY)OMETHS HK3lE, ‘63
—6’, ‘M35, ‘©—8" D5, 3ZRHEETNT
NI0RHERAL /2.

BTV, BEERELZZIOCOI—2F 1))
I 2 IR EZBE L TER L. BEE UL, H5E
Z [HEEBEREE] P TRTHRINU 72KD 0 2@ EiRinL
BINS30MMB L 21, TN —YF A TICXOREE
FrRELUTIERR L7z, ARIFIREOREZE TN —YF A7
ICEOBREL TER Lz, 4 DOREIZOWT, LEiko
FE TR O R Rz IRe i 2 E L 72

s0r

r?=0.0478
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Peeling pellicle time (min/fruit)
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1 ERICETBRRRMEE LR R REF R OBR
ARITHB T 2 RERME & BEEH B D BI R % Fig.
TITRU Tz, REDOXKMERE & 3B R ERE R D HHBE FR B
0.219TH D, FELMBEIZED sSNEho7z. LN
STUBDHRAETIIREDORE I ZZEETITHLH K
HoREZTI L ELE.

2.1%1F UV EFIA LB MEE

1) AP A ORI R B K OWLEE E O mEt

£ AR A DR R[] 35 o OVILER P & 34% Ry 1) e ]
L DBEfRETable. 11277, AR E170C T 2 4
W %175 R OPE MR & i 5 &, ‘EHR T
WE—RH=04080 M 5725, ‘BEL360° TIE—Rbiz
N387M51.25, ‘MHEHE TIE—HEbHz052H005
150 E7R 0, WINORES AN ZITS T EITX
DAERK O EEFHERMNKEICERI N, £, I
BURFINR U Chiud & 0 @il TUEE U 7= 558 12 R R IR
MNERE S N7z, 190C T2 RINEILIES 5 Z & T, #&
B OF RN AR E i LT CER TIl3154%, ‘8
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Fig. 1. Correlation between surface area and pellicle removal time of chestnut
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Table 1. Times required for pellicle removal using a paring knife after deep frying (min).

Heating time (min)?Y

Cultivar 0il temperature (C)? 0 1 2 4 8
Kunimi 150 184 = 5.1 15.2 £ 5.0 10.2 £ 1.5 59+ 13
170 40.8 = 5.7 19.0 = 3.1 72 £ 0.7 6.3 = 0.6 6.7 = 0.8
190 99+ 1.2 6.3 £ 0.8 6.1 £0.8 39+09
Houji 360 150 46 £ 05 1.6 £ 0.3 1.3 % 05 1.1+03
170 38+ 05 0.7 £ 0.2 12+ 03 0.6 £ 0.2 0.8 +£04
190 0.6 £ 0.3 04 + 0.1 0.1 £0.0 0.1 £ 0.0
Hayashi-amaguri 150 2.9 + 0.6 2.6 = 0.6 2.7 £ 05 15+ 04
170 52+ 0.5 2.8 £ 0.6 15 £ 05 02 +0.1 1.1+04
190 2104 15+ 04 2208 19 £ 0.7

ZTemperature for settings on the machine
Ymean £ SE (n = 10)

Table 2. Times required for pellicle removal by using a paring knife on raw, roasted and fried nuts (min).

Peeling time (min/fruit)

Roasted/Raw Fried/Raw
Species Cultivar Raw Roasted Fried
C. crenata Kunimi 40.8 £5.7 104 +£0.7 6.3+0.8 0.25 0.15
Oomine 39.0 6.0 52.1 +28.2 9.3+1.9 1.34 0.24
C. crenata x C. mollissima 68-6 72427 71+1.1 2105 0.99 0.29
Hayashi 3 gou 2.6 +0.6 33+0.8 0.9 +0.2 1.27 0.35
Tsukuba 31 gou 4.7+0.7 58 +0.7 35+0.6 1.23 0.74
Mu-8 6.1+1.2 8.8+1.2 14£05 1.44 0.23
C. mollissima Houji 360 38+05 0.4+0.1 0.45 0.11
Houji 377 25+0.2 =0 (Bt 0.28 0.20

Mean + SE

Roasted: Nuts were roasted in a chestnut roaster (containing heated small stones) for 30 min with occasional addition of syrup.

Fried: Nuts were deep fried in salad oil for 2min at 190°C.

+:360" TI310.5%, ‘HHEE TII288% I Nz
F£72, 190COELHETIIBNWT ‘BER OF T2
M, 400, 8 oI TENEN—RbHZD
6.3, 6143, 3.95r&, 24[LL AL TH, B#iH
BRI REEHI N>, 2O EMNS, ER
FTEDEZ < DRMETMT 5721213 2 53 LL Lo hnzk
WBRERNWEEZEZ SN, TNLBOBIT Y OERIZE
AR TOMBLEL 2190C, 250 D&M THOY I & &
Li7Es

2) BT BRI Ui RO Y M ORgt
BT ) EBEE D) DR H R & bl U 7= 4
FHEICHWE 8 WfE - BMITHBIT 2 R0 DERH
BRI 0 Pl A B Tl313.3%, BEE VY TlE11.2%,
BT 7 T30 E/so 7z (Table. 2). F7=, £V

DRI Z 1 E LGS, BEE T 1130260 5144,
B VIR01In 50748720, HF7 U 2AWEEE,
B 7 VICHAR TR D ERRTOREHENAETH->
oo BT EAR OB H IR O M OB R
0.929ThH D AEEKME 1 % THERMHBENRED SN, X
7o, BT T EBEET D) O R R ORI O FBE 7 5
130.868 T D A H/AKUE 1 % THERMENZD 5Nz

BTV L B TEEOHE 2To 2 “#h3E’
DORFEEZFg. 21TRLEZ. ZOXDITHEEFHEMED
BWRAFETIIE R 2 RAD S8 2ICRET 2 2 EAVATEE
ThoTz.

= =

I, RFRERMSEEMSRESNIEEE 7Y ETN
HHERE 2 OITEERNICEN, 7 0T E L TOR]
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Fig. 2. Chestnut kernels of ‘Hayashi-3gou’ whose pellicle was

removed after deep frying in salad oil for 2 min at 190°C.

Mgl 2 KRE<IEF7=. UL, TORBOIFEA
ENEHNNS DEARTH D, ARENICBTZZYUD
AERB LB RBEOEMIZRE T OV THWARN. &
DOEMEL TR T ) OB H SRS TELS, M
TR CEEHEICH N EET DI EMS X ME &R
LTENETFONDS (HF -7, 1992). 5KV
U O OBREICIINM TRARRE Z LR EHI DS
FEDNHWSEN TSN, ZOHETIIRADOHEEED
MEO~2% TH DT EH R U MITEO T A NEIT
DN TWS (A, 1951). ZDZHR 7Y Oz H
FtEZEA ESE 520103, HEHEOHREICKL DTk
EEMICEDHENEZSND (HF - 7, 1992).

ZO5b 7 ) OFHLHEOSEICEL TIE, REO&
TR tE % U BITE E THRL PSR AL 7R En < Dy
OHEPRFINTNS. EEICR> TS, KT
U LKIESIRICRIE S 2 H1E (g, 1979), /KAEK DK
Bk ERIA LGk GRE - B, 1984 5 MW - F
(hr, 1985 ; FJIl, 2000), MNE/KZMES U TEE ORI %
IO HE (5, 1998) REMKEISNTER. Lo
L, INSOHETIIER ETRICHET 2 2 ENEE
THh-7z0, RARBEIBEEMHELTLES EWD
RN otz —F, HEBKERCTUELZREEZT A
7 OIS 2 51k (BEF, 1992) RV ZiRE) S B7s
INSINEMIE 2175 Z Sk > CHIEZEET 5 4% (I
A, 2000) BEIFEI NI, FREkIR iR & L5 -
L7720, HEZRET S 72D O NI BRI 5 LB D RF
MINEWREDREND B.

D), BERHEEICEND R T Y HEOE
RIS N TNSD, BIED & ZAERHEIEICEN
oAU BEOERICIIE > T, ZoHBE

LT, BEREEOFMIT—EICZEDORMKER D HE
N B 7D ERFENRD 5NBN, HEkOfixs )
12 & DU RH B M DR RAE N BHETH D, ZEOME
REW S EBEOFRTIEZORETFRICHH LIT< W
MNEFEND., THVoHENS, BEOSHICHEM
TEDEEREEHIEOMAENEEN TV, £ T,
ARHFE TIIHEMIC B DR R IEZRHET 2
W, BIFZMEOEMIMERH L2 inEEIC D W TG
L.

Tanaka 5 (1981) BIUHAF - F (1992) 1F#eFIpL
ORI —R T ERGRF 207 7Y LD MR
M5, MEMICESGH Y /- )VOEHEERICE L WHE
DHBIEERD, TNNERHERICEEL TNWS T
EERLT, HEEOHBIIREDORETSI LD bR
MBI EIND EEAL. AIRICBWTS, FE
DFRMEFEE BRI E ORI ZFAE L2FiR, W& D
FICAESMHBEIERD 5NN 722 ENG, BEEREDOH
KRG ZRHMET 2 I1I2dh /72> T, REDOKEIIZZEICA
NHHEHEIIMD THRNEEZ 5N,

RKNTEH T 7D VERRIRE D s ] 35 OV B 2
FURER, K0 &R TERRERIMET 513 &1k HH R
MAVEm SNz LaL, 190COLHETTIZ 2080
INEL THEEHLREIZIZEAEED SN0 /20,
LR DM A IR TR - BT 24D B B EREE
HITEH T 2861213, 1908, 2 MO mEuLeE ¢
T BERT 2 EMNRBERNTHD EEZ SN

I SIBIT T R U7zl H RO Z S BT DN
THRHT 57201, =K7Y, FaudszZusiN
SRV EF a7 OMEEMEAL T, BT
) EREE T U BIOEROB LR LR Z i LUz, =
DOFER, WINOME - RMICONTH, BT EH
WBHZETXOENMTORNEMNAEE R0z, £z
HIEVLER DHME B BEE 7)) DIERL & FL 5 2 D KR
THROEDHSNERD, WEHEIEELTHITS U %
WS Z EMRHENTH 5 LNz

—J, BT OBEHEREEZR T, Fau
I 7UBXOZR T EFa v 7)) OMERM
R LSS, Favds7UBXOZR T EF
a3 ) OMERHEORE I ERERIZ =R > 7 U &
O HMIHICE N 2. ZORRIZHEF S (1981) 2MWEE
TJUERAWTU TR E B L TWS. £k, HITS
D EERBICBIT I U EHEE T O H E R oM
DOFEAREA0.929, 0.868&FNTNHEKUEL % TH
BRAHENRO N2 ENG, BT TUEZD Ok
FIE DG EE L THWD Z ENARETH D Z &N
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oM Emo Tz,

AIEIT K o TEEZ D FEE MR E S 4 % B 13N B
I X BB MIKIT & o THARINRER D R7s 5 RN &%
FBOHBENEZ b7zd & Bbns. ZORTHITZ VI
WMZEEHT 572DI/NEEERT 2870 ST
Y7 MANEETH O, O EDERH LMD -
IZDORN>TNBEEEZSNS.

AREBRICHWET 54 v—I13, T 2HEN I2LE
Miznizd, AT DZRERICKDIMIROZILOEINK
L RBAENEND D, FITHRATIRERELMED
Bt L7z 25, 300gD 7Y #190CICR%E L7z
TIAV—ITHRA LSS, RIZ27#12168°C £ TK
FL, 445%IC1IS5CETLEA L. —H150gD 2 V) %
BALZSHAEICIT 1 08IC178CE TE F L 21313180
CEMRDIENTE L (F—FAEM). ZOEDIMED
bzl - RMECT—E LT DI, AT DY
VDOEEDHDNIREEFRCICT 20ENH D Lo L
EEOBEREABRICH W TIL30gZ 8 2 5 K ERHEAHE
IT5-4T, 10gATO/NRRMOZLHELS. ZDK
DISINRRIMICBNWTRRRMEFEORFEZHNTH
21T D 72 DITIF30RL LORENNRFE LD, DED
BTN UDFHTERWERRKBRICB W TIIHENT
W3, E£72, 10 THIB00g & KB THTR OB Lo K &
W CERT IZBNT, 190C 2B XK UN4 530 nELER
TH LRI ENZNG6.35r, 6.1 E1FEAEEMNAS
NEMo7/=Z M5 (Table. 1), 190°C, 2 4rRid e
IR TR ERARMIC TR MBAN BRI NTNWSE EE
A6N5. Pio TARMIEICBNWTIY, REORZZITHE
5T, WITNOMRHE - FHEBIOROREEZH NS Z &
& LAk,

INSDT ENSEHMZEFF U7z K 3 Rk 3m e
QUIRIRF RAZNE <, FRFRIC B D RO R EZUITT 2
ZENHEETH D, ERBIVEEE V) OHERKHED
HBEBEWI ENG, BREICBIT2MEHLEELTEH
NTHDZENHSNERSE. 22T, BHMZRH
U 7= 35 # 2% 2HOP (High-temperature Oil Peeling)
EEAMT, SBIOFEERHWTELHEEO RED
KORMEAEREZHSNIT 2 EEHICHERICBIT 5
B DR AEE L TR L TW PETH 5.

1% £3
1. SRR ) OWEREEERFET D201, 7Y

REZBHMTINEL 72T L 217 D TiEZ M
AMlee A, ERHTOMRERENETH >/

%55 2006
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R TH 5 SNz,

2. BT, BEIZ)BICERZEHWZGE DMK
FIRER D LU 21T o 2GR, BT 7 U 2 WG
MidiE<aD, BT EAERBIOEEE S O
R R ORI N2 A BB s k.

3. D LofRENrSERMERNA L L HEERITERE
BT 2R HEEOFMHEE L THRITHD, Z
D }iEZHOP (High-temperature Oil Peeling) &4
sz &EL.
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