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%8 #R (Short communication)
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fERARDFZOEBHAMEOETALZ HWIC, A =7V = (Juglans mandshurica var. sachalinensis), 't X7l
2 (Juglans mandshurica var. cordiformis), X7/ A (Lithocarpus edulis) \C DUV, FEHID IR
#BER (AT, EXIV) RERSHL. BIROFMER it (FE. R iRl A=7V=3
EEATINWIRI TR DL, VY, Bk @R, VYA VORIV Y ¥ T IV (Juglans regia) KD & &
L TNV ARFGR VA RWPMMIO T IR LD & @mholze A=V IFy-Fadzo—)LbeEex =3
VBDEMMED VI HE D EEL, XTNVARBEZXI VK EERXIVCH T LD b Eh oz, &
HRICHNT BIENTEIOE R (BEER) ZA TV 373.6%. EXTIVIT72.1%, I TNV A353%ThHo

7zo
F—J—F: F=ZFII, XTI,

LI

AROFRIFKEGEZER L LTHLI S AFICHH
TNTWVWB, X)Ly F IV (Juglans regia) DX 9 IC
NES LT fiEfd & I TR b S h el e Hhud
(Pollegioni et al. 2015), XA X I 7 F vV (Macadamia
integrifolia) O X ST EZGHICK I LN EATZHEE H D
(Nock et al. 2019), £V 7541 (AT A ; Castanopsis
cuspidata) X k= F / F (Aesculus turbinata) D X 51T d < H
SR ENTE DAL LICE TE> TR
WAL E, RABREDBRHALNS,

HATIE., AREITH 5L IZBTAEORDEZNEHF
HEn, BETt OB LRI BED > TWS (I
thr 1982, &1l 1997), ZDOHTE, ZIVIROA =)
3 (Juglans mandshurica var. sachalinensis) & A7)V 3
(Juglans mandshurica var. cordiformis) DTEH 7 )V 2 2ff1Z
B S0 2 OIS R B O Bk & LT OF)
ANBEL AT, —RNICHET 2V v IV IR
REODEHNBIEKR LV EHLENTV S (HADEE
IEREETFHEZE S 1984, HAO BTG RERITHE
ZEHE 1986, HADOBEELEILRFEEZEE 1990), T
NHOMERZIVIEF, AFR, HRE, FBRTEER
WNEL FIZWATRTE, TT<AH->THE LWL
K] 7z [< BH0k] EPESHIKE H O B4 RIRICH]
HENTE (Bl 2017), A=V OR &) O
WK LB 2D, e ATV R TIENA S £miE
WHEMNTH2 XARD 2008), mifdiiEH /N >, JbifgiE.,
AN PUEL JUNDILTFDNIR VP E A i HE L.
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1) BRI EWIZEAT ZEMZARLE « SURZZENITZE AL

2) BRUFA R B BE 2 > X —

3) AU ORI BERERIA

4) ENZERBIWTZEAT BT ) R« (REERRIK

5) MR BEFERT S SZRT

IRTII, BRIV

AFEL I ENTVE T L H B (KD 2008),

IV IFFRRCEEICEARDERELTHSENTWY
%o ZIVIIIMIC K o> TRER T ORI ERIZ 2D, &
SO AT IELTNE TORERIE KT
UKo TeAEEL BBEL. KBV, ) (N 1986,
THE 2016, FHEH 2017) CREMARERLK (T3 2016). KRV
T/ =)V (FHH - HE 2015 Z0RELTED, 2%
TR R I VEEDMERERDEIZ, €423 VER
ZoHt LT THE (2020) ZFRDTHRE SN TWEN, N
Ty TIWVIRKIEAIVT T L, VY, SREX I VBN
BETHZH NS (Bfar tins 2010), 12k 7 )V
VBT E NS DRFEZROGTHERDEOATREMED
H5,

—H. THFRORDRIIE, 2=V RELBRICT
TIREZRBEETEHEDE RN DIEVEDEDND
D, WINEKNELE TEEZAR L LTHHI N
T &7 (KA 1982, i 2021), & > = hAin { LS
LTERLYTWITFROARDHICIE, HRPTLAL B
EEINEEEE 2 W Vg (Castanea)y D, W T 51,
XTI\ A (Lithocarpus edulis), 77 (Fagus crenata) 75 £
METF 5N (Kl 1982), HTEEHEK - JUNICE4T %
HABEEEOS 7 /35 A (I - #ERE 2011) &, K&k
YA ZXDORDFE (B Z KREICHEA L, BRI Tl
<HBHAFHEL I, BUE TN RO H A & Uik
ENBEEEWMTH S (XKD 2008), BRFITERTE
h, BEEHEIC WIS 0iTiD LT, B
NS DHRIT NI ATHIZELELTELED, HICO
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WTBHE EZEo 72D 9 % (%EH 2001, KR 2007), T4
WAER A TE Th oY) EMHEN\HERTELNT
Wiz b H B (YEH 2001), T NYAITDOWVTIEAD
TFRIOBRFEE, RAKIEVICEL T EDHENTVS
A I 1982), 2 X TILRE X 2 VHHDOMERNE RV,

Dbz & Z AR Tl EROBTERDFEOBHE
HE L TOMMEDHEIHMEICET 20, £=7IV3,
ATV, T INYA DIERARDFIMZ MR, —fiEx
BRADWCIMATINE TMEFDIFEA LTI AT IV
R A IVESHL, AN CIEE (A, FRD oA
DEOME LT B, iz, TS ORITRD R % HL
DERVWTHLBRITZ2HENHZ T D, FEITEE Gk
DR OB ZFHIL, SERICHT S ERIL (FEERR)
IEDOWTEMETT %,

MR- T3k
KM O A = 7L 2 1E20204EFKIC 48 B IR 75 1 ) BB
PEABA JE A K I IR R T R L O2 I T, & X 7))
SFFERK O R S IR AR RER R BAIT E A D1 EHN T, < 7N
T AE 2021 RIS TR D < X TH O BRI S WFZEATAE N
THRINE NG Z iz, 7))V 2 2/ Id EREU%2~3 7 H
MEREZENRBEEEOFE E., T /30 7 XL,
KD TRV R 2D Rz, REZEN0IC
FRZET B0k A TlidklzE iz, SfEonf
HEEERD B2, ZIVIF—DF D, BN EEFE

Table 1. The method used to analyze each nutrient.

LIfEh S, RAERRE UIROG R 7 LWz,
—Ji. XTNNYA GRS, REATE & RERREZ O
T—DOFOEEHBE L, ATV ATIIDE
BEOHBADOHFIIE THR L7,
FREBZODMFIEIFEA & UTHARBMIEMER D&
CCEBRFAE 2020) ITHEED Wz, T2 AE < B-LIEIRBER: (24
BFaxib)ickb, SoNMEEERICHkT 25EH
BRI W RAERZERICN L. AR MEEHER )£
(2020) ICHEU Je 22T X S BHBE R B Z T Uz, T T
T, TERZIV 28T TZDfhoF v ] ©s530%, Ik
e E L BB E LA OV TOHIED T TRV T
INVART 7 4V MMl6.25% RE L Uiz, lRE DTS
. BEMZ R LIEBMICHNS Y2 FI)IVT—T )
&3V 7 A L—itiiz 7))V 228, KoHBEZVE
S W BB fRIE R TNV A Lz, ZOftho
HKEBERICOWVWTIE VIV 2 < T /3Y A TR UnHir Fik
ZHWWIz (Table 1), 7&d6. A=)V 2O R "2 K
CIEALTIMRE LTRENZIT A>T, £z, B
AIVAREDS BLF /—bE y - AaF UIEENENE)
VIR & EEICE L, ROFEIFIFEAEGENTY
BWEEBZONTET ENDMIRRNE LTz, T8
ADEL VDOV TIE, DT FRARDITIZE A LR
HENHHAE FEENMD THENEEZ SN
EMBOHTRGENE U, 2 TDORELZDDIHTIE I
MiENBM I BHF 2 > 2 —SUNATECICRHH L 72,

Item Method
Macronutrients
Water Air drying method
Proteins Combustion method (modified Dumas method)*
Lipids Soxhlet extraction method by diethylether for the two Juglans species;
Acid hydrolysis method for L. edulis
Carbohydrates Difference method: 100 - (water + proteins + lipids + ash)
Ash Direct Ashing method
Dietary fiber (soluble and insoluble) Enzyme-gravimetric method (modified Prosky method)
Minerals
Sodium Atomic absorption spectrophotometry
Potassium
Calcium Inductively coupled plasma atomic emission spectrometry
Magnesium
Phosphorus
Iron
Zinc
Copper
Manganese
Selenium
Vitamins

Vitamin A (alpha- and beta-carotene, cryptoxanthin)
Vitamin E (alpha-, beta-, gamma- and delta-tocopherol)
Vitamin K, (phylloquinone)

Vitamin B, (thiamine)t

Vitamin B, (riboflavin)

Vitamin C

Vitamin B,

Folate

High performance liquid chromatography

Microbiological assay using Saccharomyces cerevisiae ATCC 9080
Microbiological assay using Lactobacillus rhamnosus ATCC 7469

* Nitrogen-protein conversion factor: 5.30 for the two Juglans species and 6.25 for L. edulis

1 Analyzed as thiamin hydrochloride equivalents
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Y AP 3

FZTIVI (n=441) ORATE ERICOFEE (g) DY
il (FEHE(R 72) 1ZZNF1N6.9 (0.97). 1.8 (0.36), & XF )L
I (n=416) XZNFN55(1.3), 1.6 (0.52) T, &CIKKB
WCTAZTIVIRN ATV I KD HEICED > K (Fig.
Do BFHEMRICHE T2 ANV L AT IVIDRDE
HEROPEMEIFZFNENTI g~9.5 g, 5.3 gbEEINT
BO (THE 2016). SEGEHILA =7V IERRNS
DTH-oT, ENTAFARERVY ¥ TIVIRMKD Y
JWIOBDEERIZ, 9.3 g~16.9 g (5 1986). 133 g
~14.4 g (F¥ 2016). 12.6 g~18.9 g (7 HH 2017) TH
D, SEFAXRA =TIV ID15~2M%, e XFIVID2
~IEREETH o Tz, FEERICH YT ZROERILDF
Y, A=V 273.6%. EAXTIVIT2.1%THH, T
BE (2016) DFER (A= Z IV 2747 %~71.7 %, L ATV
748 %) XKD EDOITHIED > Tz, NIV ¥ TIVIRKED
JERT B O E R LEIZ42%~63% (HTH « [ 1960). 42.3%
~56.2% (N 1986). 54.8%~61.0% (T-% 2016). 47.4%
~63.4% (FHH 2017) LIEAH B EDDIEKT IV KD
L TI~3ERRER . HAREMEERERNK 72 £20209: 5
U\E]) CTERRIZEE 2020) TlE. IV v ZIV I RFEOFE
FRIIH5% TH D, TNOSDFERNE, Xy r FIL 3
RREHNRTAZ NI L AT IVIFUAY Y OFEER
WNEL, BREDELTIEIOREDTHS T EHUdD
THER T E T2,

XTI A (n=100) DREEFE EMDER (g) DF
Pl (e 22 13 ZFNEN3.4 (0.41) £2.2 (0.24) THo
Too BEFERICHE T 2R DOERILDFIIMIZ35.3%T
HY. BWDBENT )V IFUCLENDZ LIS MTBH T DI
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Fig. 1. The weight (g) of the entire nut including
the shell (a), and the kernel (b) of J.
mandshurica var. sachalinensis (var.
sach.) and J. mandshurica var. cordiformis
(var. cord.). The asterisks (***) indicate
significant difference (p < 0.001) based on
t-test.

e DT FRORE @k ZEE) oERIE, »
INELEDLE. S XF T (Quercus crispula) T19.4%~
21.1%., T (Q. serrata) T14.0%~17.2%. 7 XF (0.
acuitissima) T13.2%~18.2%. 717 (Q. dentata) T12.8%
~218% TH 5 (M 1942), WIRERTIIZNZTNROP
mL7&ED. S AT T T34% (1l 1997) & %0 1d34.0%~
49.1% (5 1942), 35 7T22% (81l 1997) H B Wi
23.6%~50.7% (45 1942), 7 X FT44.0%~51.8%. 71
T T30.8%~51.7% (A 1942), 7 FT35% (HH 1943)
TH%. AU TIEHFEBEDOS TN A Ok Z vz
FOHMIIRTE ARV, TNV A DFEER ML
DOARDFEXD & E L HIRGOM L R B L FAFEDDOP
KT ehRE NIz,

FZTNWI L RATINIORERTODHRERE . FH
JE DRSO (T3 2016, 2020, USDA 2018, SRl
A 2020) IZDWT, —M%AIT (Table 2). 2 T )L (Table
3). EX I (Table 4) I CLLMICIENS, A =7 )V
L ATI IO P72 B (T
% 2016) &AM 2R L, 2B OO IT/NE
Mo Tz (Table 2)o Tz, Ak L H AR OM TR D
HEICRKERAZZA NG 5Tz, ATV AT
V2 OEHREE VT ¥ TV R/FE K O BIREN PR
L, dEKED I T F IV S (Juglans nigra) S°INZ—F
Y (Juglans cinerea) & [ARRICTz AE S BN E Do T2, K
NN EFESFE & LER TR 5 Tz,

RV 2ICE IR I XTIV D EEICTEN
TWz (Table 3)s NIV v TV LD TIER T 2
T L, VY, gk Hith, U AVoEHENEZL, /O
TIVIENZ—F Y DB TE AN T LOGEE
NEhoTz,

TER7 VMR X I VERMKT S y-ba T o
O—)b, EXIVUB, (F7IV), EXIUBMEBEILHE
FNTWVIE—., EXIVADREKD. X I VERMK
IT5p-FaT7za—)b, EXIVC, ERXIVK, (701
F /N FZTINWIDH) EER FELL I THh o 7z (Table
4 BRI VEHDS B y- a7 2 a— VOB
7% (TIE 2020) IZtEXRPREL, a-. B-. §-FaTx
O—)VFFIFAMTH- Tz AT INWIDy-FaTx
O—)LECZI VB DOEGFHERIFNIVIY IIVIvIay
IWIKDERREDN T, TER2EDOE 23X VBDOHEIFH
7V I3 L AN TRRMNMEAND D > T Tl B
i, oy 7V enNx—Fv v XoEL, 7ay
IWILHBETH- T,

TN A DREHMR L, 7T RO
E CEH 1942, 1943, #a1li 1982, H-H 5 2017, USDA 2018,
R E 2020) IZDOWT, — ST (Table 2). 2 %
Z )V (Table 3), ¥ & I (Table 4) I3 TLL RIS
b0 TTHORDFEDHE NG E L THEMELNTZDE
27 V& (Castanea) h5 7V (C. crenata)y, Fa IA7 7
U (C. mollissima), I—mr1v 87V (C. sativa), > JH
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Table 2. The macronutrient composition of the three wild nut species analyzed in this study and previously reported values of
the same species, genus, or family.

Water Protein  Total lipid Carbohydrate Ash Dietary Soluble Insoluble

Species Preparation fiber, total ~ dietary fiber  dietary fiber Reference
2/100g 2/100g g/100g 2/100g 2/100g 2/100g 2/100g 2/100g
J. mandshurica var. raw 48 24.9 60.2 74 2.7 6.2 0.5 57 This study
sachalinensis
raw 4.7 23.8 61.5 7.26 2.8 na na na Chiba (2016)*
J. mandshurica var. raw 42 223 63.1 78 2.6 7.1 0.5 6.6 This study
cordiformis
raw 4.7 23.7 61.6 7 3 na na na Chiba (2016)
J. regia raw 39 15.8 67.8 10.6 1.9 na na na Chiba (2016)*
dried 3.1 14.6 63.8 11.7 1.8 7.5 0.6 6.9 MEXT (2020)
dried 4.07 15.2 65.2 13.7 1.78 6.7 na na USDA (2018)
J. nigra dried 4.56 24.1 59.3 9.58 2.47 6.8 na na USDA (2018)
J. cinerea dried 3.34 24.9 57 12 2.73 4.7 na na USDA (2018)
L. edulis boiled 37.6 2.8 0.7 57.7 1.2 11 0.5 10.5 This study
raw? 39.9 2.5 0.7 54.8 1.2 0.9 na na Matsuyama (1982)
C. crenata boiled 58.4 35 0.5 36.7 0.8 6.6 na na MEXT (2020)
boiled and 86 0.82 0.19 12.6 0.33 na na na USDA (2018)
steamed
raw 61.4 2.25 0.53 34.9 0.91 na na na USDA (2018)
raw 58.8 2.8 0.5 36.9 1.0 42 na na MEXT (2020)
C. mollissima b::;:izgd 61.6 2.88 0.76 33.6 1.14 na na na USDA (2018)
raw 44 4.2 1.11 49.1 1.67 na na na USDA (2018)
C. sativa boiled and 68.2 2 1.38 27.8 0.71 na na na USDA (2018)
steamed
raw, unpeeled 48.6 242 2.26 15.5 1.13 8.1 na na USDA (2018)
C. cuspidata raw 373 32 0.8 57.6 1.1 33 na na MEXT (2020)
C. sieboldii raw? 36.6 23 0.5 58.9 1.0 0.7 na na Matsuyama (1982)
F. crenata raw 30.00 13.00 23.23 30.82 2.94 na na na Iwata (1943)
raw 6.3 22.7 49.9 17.3 3.8 na na na Ida et al. (2017)
Q. acutissima raw? 493 2.1 1.9 442 1.3 1.2 na na Matsuyama (1982)
Q. crispula raw? 26.2 4.6 1.1 64.6 2.1 14 na na Matsuyama (1982)
raw 41.17 3.29 1.86 50.63 1.70 1.35 na na Iwata (1942)
Q. dentata raw 40.13 3.74 4.70 45.39 4.42 1.64 na na Iwata (1942)*
Q. gilva raw? 37.6 1.6 2.1 56.7 1.2 0.8 na na Matsuyama (1982)
Q. glauca raw? 41.1 1.8 1.9 52.7 1.6 0.9 na na Matsuyama (1982)
Q. myrsinifolia raw? 40.7 1.8 2.0 52.7 1.7 1.1 na na Matsuyama (1982)
Q. serrata raw? 28.1 2.9 1.7 64.2 1.9 1.2 na na Matsuyama (1982)
raw 39.72 3.15 2.27 51.06 1.92 1.88 na na Iwata (1942)

* The values were averaged from the original study

Table 3. The mineral composition of the three wild nut species analyzed in this study and previously reported values of the
same species, genus, or family.

. . Sodium  Potassium Calcium Magnesium Phosphorus Iron Zinc Copper Manganese Selenium
Species Preparation Reference
mg/100g mg/100g mg/100g mg/100g mg/100g  mg/100g mg/100g mg/100g mg/100g  pg/100g

J. mandshurica

e raw 3.1 564 83 254 590 37 42 15 49 nd* This study
i ar’”‘c’(’)’jjf;(‘)’:;;i raw 2.6 539 85 242 570 37 35 1.4 5.8 nd* This study
J. regia dried 4 540 85 150 280 2.6 26 1.21 3.44 na  MEXT (2020)
dried 2 441 98 158 346 291 3.09 1.59 341 49  USDA (2018)
J. nigra dried 2 523 61 201 513 3.12 3.37 1.36 39 17 USDA (2018)
J. cinerea dried 1 421 53 237 446 4.02 3.13 0.45 6.56 172 USDA (2018)
L. edulis boiled 23 493 38 47.7 60 0.9 0.59 0.6 5.1 na This study
C. crenata boiled 1 460 23 45 72 0.7 0.6 0.37 1.07 na MEXT (2020)
b;i;fnzgd 5 119 11 18 26 0.53 0.4 0204 0576 na  USDA (2018)
raw 14 329 31 49 72 1.45 1.1 0.562 1.59 na  USDA (2018)
raw 1 420 23 40 70 0.8 0.5 0.32 327 3 MEXT (2020)
C mollissima ~ P0lled and 2 306 12 58 66 0.97 0.6 0.249 1.1 na  USDA (2018)
steamed
raw 3 447 18 84 96 1.41 087 0363 1.6 na  USDA (2018)
C. sativa boiled and 27 715 46 54 99 1.73 025 0472 0.854 na  USDA (2018)
steamed
raw, unpeeled 3 518 27 32 93 1.01 052 0447 0952 na  USDA (2018)
C. cuspidata raw 1 390 62 82 76 0.9 0.1 0.36 2.72 na  MEXT (2020)

* Detection limit: 0.1 pg/g (ppm)
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(Castanopsis) W5V TSI A L AA T A (C. sieboldii), 7
FI& (Fagus) 579, 3+ T )& (Quercus) 57 X,
SXFT, AT AFAHY (O gilva), TTHhY (0.
glauca), > 713 (Q. myrsinifolia)y, A5 TH5, ¥ ¢
W E N TR OB D DRIRIC R R > Te7ed T F Rt
DN SN LIz, TN T, AT, ELEEDH
HAZFICS CTRIMATH KIS ERNET S C LI
BEONRETHD, T2l L. KM THON LIzaiTle~ T
INTAD—RIEIE, EDRETHHLIzEEZBNS
BEEREZEOfE (K1l 1982) & LERIKDEIGEZBHIF &
WEEDLLEN STz, TNV AIE IV, Tx
WFE=FE UTIHE & A G ib DIk
LY OEENERNSEN > Tz ThE, IBEEAE
CHOGHRMNZWT T ZRFEEALEDT FROARD
RICAHADNZFHETH 2 (G 1943, HHD 2017), ¥ T
INAWREITIVIEETRBEVDRLZI X TIVAEE
N, o7 IR (T VEEY TIIA) LT B LRI
WM AN EEICTEN TV, EXIICDNT
. TNV AREEIVKEERIVCOFHEDNY
TIVAMRICEL . ZVBEHNRTERENT EHR
ENTee JUTRFYUFUEL- AT =), §-
Fa7zu—)VIE FRERL N TH -7, HEBOMHEIE Y
VERY 7 IV A4 KD B>, ERITKAEETH
O, 7V ERBENTIFFHEZRITETLTWSZ M,
AR Z A T B TEME L T o T ATREMED D %6
PLE, chETHEHOEhoTlzA =TIV B X T
VI, RTINVADIZT)V, URI VG EWMERES
DIEMNH S M & 75 5 oo R FEHIOE WO DI DV
TIEHET ORI S D S EIDHT LT AR ARD I3 X
flhd 7 )L I 7 & FISE N2 DL ISR 2 IR E R
BRZEBEICZLENHALN RS T, B, BTN
PR, RV 2D, EED 2 VI A T NE )L
X TNV I ORVIEEE LEXTY ) — )V 75 & O]
HeaRhAE D& e < . BIRIAG GG O E & MKMER AR
ENTWVS (T 2016, 2020), (EHRD 7 )V 2 20EH, HER
PP O RFIC BN TRV Y Yy SIVI LD B R
HORIETIHFENZHENNH S DI1E, BKO 2] A
DFENRKELEHEROZVIRY (F5K 2021) 121X T,
DR L I RBER T DENEEEL TV SAHEEEL D
2o

AWIFEE. ISPSRIIIER20H0439735 & UM &K T H ER B
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Nutrient composition of two varieties of wild Japanese walnut
and Japanese stone oak

Takuya FURUKAWA"", Tomoyo F. KOYANAGI”, Saiko SHIKANAT,
Makiko SEKIYAMA® and Toshiya MATSUURA”

Abstract

We analyzed the nutrient composition of two varieties of wild Japanese walnut (Juglans mandshurica var.
sachalinensis and Juglans mandshurica var. cordiformis) and Japanese stone oak (Lithocarpus edulis) to reappraise
their values as food resources. We evaluated previously unreported mineral and vitamin contents, and compared
those with that of other species within the same genus and family. The Japanese walnut varieties showed higher
magnesium, phosphorus, iron, zinc, and manganese contents than the Persian walnut (Juglans regia), whereas L.
edulis had higher manganese and copper contents than other Fagaceae species. J. mandshurica var. sachalinensis
had higher gamma-tochopherol and vitamin B, contents than other walnut species. L. edulis presented higher
vitamin K, and C contents than chestnut species (Castanea spp.). The proportions of inedible parts to the total
weight (refuse proportion) for J. mandshurica var. sachalinensis, J. mandshurica var. cordiformis, and L. edulis
were 73.6%, 72.1%, and 35.3%, respectively.

Key words : Juglans mandshurica var. sachalinensis, Juglans mandshurica var. cordiformis, Lithocarpus edulis,
minerals, vitamins
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