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A Method for Quickly Removing Pellicles from Chestnuts by Deep
Frying in Cooking Oil
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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
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
genotypes. We therefore named it the HOP (High-temperature Oil Peeling) method.
Key words: chestnut, Castanea spp., pellicle , HOP method, removing pellicle, breeding
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ZiR> 27V (Castanea crenata Sieb. et Zucc.) 1IFNE
FREDRB E L TH < Mo SN, EEITTOE I
ZE/N UGBl L7z BRI TORILFIA & U THHEE
INTWD. iz, JuddtifEn >3 SICES £
TEREEMNIZERE SN, BB 5 Ao &R oh TR
HFVHE, U OITRNTHE M EEHDTND (S,
1978 ; BEMOKFEARKEHE, 2005). ZR > UIEKET
BALUTETZLUMC, EEEONRD O AN TH
FRIE L THRA SN TS, B H R QR0
T EOEEERD, HEEZERSELIERESE>TW
% (F5, 1982 ; faAk, 1951 ; HikS, 1998).

AR O HEINNEE TS D DI, RFEDOREH
IS THRAMNICES R T =/ —)VINERL, N
MRAEEREFESTED ZEITERNH S EIN TN
% (Tanaka &, 1981 ; H" - &, 1992 ; Tanaka -
Kotobuki, 1998). L2L, EHMT =/ —)LOEFORE
BIdES X EMENEEL, Favads sy
(Castanea mollissima Blume) D7 = /) — )V ZEfEEIT=
R ERRTHIRLS, ZOZENRITZKR T
EHRUTF oI OEEHEENRIFTH D1
HTHDEHESNTNS (Tanaka 5, 1981).

DD, ERFEEICEND Y &L THEYEN
SEMTF TV 7 OFBGRBENTONZN, 71
FINFITHL, RENZKR T VIZHART/MT, L
IMBHINEMEITE D ENS, DINET ORGSR
THs (R, 1989). Lo T, Zih>7 U DK
FIEMEOSERZZ Y OFHBAREOOED E/E> TS,
HF S (1981) BLUES (1982) 3Favdr sy &
AR OfEMREE BMICHNT, ZN5 O R
KPR UMEZT> TREZERLIZERNS, =
R T U5 A T TR M D BAT 72 S FEE R AYATRE &
252 EamRBLTWS., MNIITBUE NS - AW RE:
TE PE AN ISR R BT SE T Tld =R > /) & F o
T 70) OFERMEEZERL, OB S #H M
ICENRROBKEED TNDN, BEOLZS, K
RTHDOEZH L EICTEN 2 MO FRICITE > T
2%

ek, BRICBT DL HEMEOFMITIE, BEETY
ZERL TS ZHE L TWz. Tanaka 5 (1981)
&, BEE TV ZEFA T TRHETEOICE LR Z X O
TELIzbDE, A7) OREREB I U4 T ) TOR:
B ERADEETORE & ORICZENENEDHEENH
L2EMS, BETUEHNWDZETY Y OEARFKIC
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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 18.4 £ 5.1 152 £ 5.0 102 £ 1.5 59 £ 1.3
170 40.8 £ 5.7 19.0 = 3.1 72 0.7 6.3 = 0.6 6.7 + 0.8
190 99 £ 12 6.3 + 0.8 6.1+ 0.8 39+09
Houji 360 150 46 £05 16 £ 0.3 1.3 £ 05 1.1£03
170 3.8 =05 0.7 = 0.2 1.2 = 0.3 0.6 £ 02 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+ 05 2.8+ 0.6 15+ 05 02 +0.1 1.1+04
190 21 =04 1.5+ 04 22=x08 1.9 £ 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 72127 71+1.1 21£05 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 47107 58 +0.7 35106 1.23 0.74
Mu-8 6.1+12 88=*+1.2 1.4+05 1.44 0.23
C. mollissima Houji 360 38=* 0.4+0.1 0.45 0.11
Houji 377 25+0.2 =+ =+ 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%, “FRHZE' TIX28.8% ICfEME = N7z
F77, 190COELETITBNT B O ELERIZ2
AR, 440, SO MBNE TENETN—RHZD
6.35, 6197, 3.9570&, 2R LU TH, #H
ERRIIAE<EHINENo/z. 2O &5, HEHiF
HMTEDL< DRMEZFNT 57201213 2 73 BL Lot
TR ERNWEEZ SN, INLBOBTZY OERIZE
A TOMBEZ190C, 20D ETITOY & &
L7z

2) BT ZRIH U 7B BE D 2 4 R O
BT ) EBEE ) DB B % LB U 72
FBICH W 8 il + RIEICHBIT B —RD72 D OBLEH
REFR O EITA R TIFL3.35r, B2 U TIid11.2457,
HF VU T334 E7xo 7z (Table. 2). 7z, A&7V

DL Z 1 E LGS, BEES 1130250 5144,
BF 702011005074 730, BF T U EHWESA,
HiZx 7 VITHARTE 0 ERRTOMEHE N fETH -
oo BT & AR O R H R o R o A B R E
0.929TH D AEKUE 1 % THRERMENROD SN, £
7o, BT U EHEE ) O IR ORI O AHBE R %K
130.868 T D A H/KkUE 1 % THERFMENZED 5Nz

BTV L B TEEORE T2 35’
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Tholk.

= =

T, RTPBRALEN ST INLEE T ) HEF)
FAEE 2 OB RMICEN, 7Y OILEE L TOR|



EHS - EAmER L2 ) O H & % 25

Fig. 2. Chestnut kernels of ‘Hayashi-3gou’ whose pellicle was

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

FAOnlRel: 2 KE<ET7Z. LirL, TOERBDOIFEA
ERNN S DA TH D, HARENIIBIFSZUD
AFEREP XOREREEMEOEINIE O TN, Z
DOEHEL TR T ORI N TES, M
TR TR R LT NE2ETHIEME A MEER
LIENETFENDS (AP - F, 1992). 5K
U DR ORREICIINYM TRRARE Z LK EHID IS
FTENHNWSNTWDEDN, ZOHETIIRADHE-EED
ME0~52% THBHZ EHZHR T UMILAED I A MEIC
DRMoTWDS (K, 1951). ZDOZHR 7Y Ok fzH
Bz m bS5 20I1203, MEHEOSHEICK D HE
EHERICLDHENEZS5ND (AP - 35, 1992).

ZO567UDHEHFEOHEZEICEL T, REOR
r e th 2 UL ICHIE £ THAL SR AL S < Dp
DOFEPRFINT NS, EEICRS TS, KT
U LKESIRICRIE S 2 416 (g, 1979), /KZEK DK
Bk e RIA L=k GRE - B, 1984 5 &H - 3F
th, 1985 ; BJII, 2000), MEIKZEMES U TR OFIE %
1o 51 (Eis, 1998) mEBPmMENTER. Lr
L, INSOHETIIEEZTRICHE T 2 T LK
THo7D, RREENPERANICHELTLEI ENVD
REND o7z, —F, HEKERCTUELZREEZ<A
7 OWALEES 257 (BEKS, 1992) EME Z i8S B/
MEMBEYRZITS Z LIk > TR RET 205 U
A, 2000) HEIFESI NI, FREkIn iR & s 8
U720, FH 2T 5 72D O HNELREF =058 5 UL D IRf
MMWEWZEDREND 5.

DD, EEHEEICENS R T HEOF
BRI SN TNDD, BIED & Z AR LR L MEICEN
2R U MEOFERICIEE > T, TOHME

LT, ERHLEORMIT ISR DR S KB
IND B I DR IFIENRD 5NDM, EROFEE 1)
12 & DU B M DR R E N BHETH D, ZEOME
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TE DR IEOMBENEEN TV, £ T,
AL TIIHEMIC B DR R LR E T 2 2
D, BT YMEOEMIMEFRM L2 INEEIT D W TR
L7.
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7D BERT 2 2 EMRBIRMTHD EEZ SN

ISIHT T U BRI U2 RO Z 4 IC DN
T 572012, =K7Y, FaudrzZUysLWN
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