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Abstract

To evaluate all Fortunella 6 species introduced into Japan as a genetic resource for breeding, we investigated their
morphological characteristics and fruit qualities. A high diversity of the morphological characteristics of leaves, flower and
fruits was observed among all species. Novel characteristics such as extremely small fruits and deep red-orange colored fruit
skin of the Hongkong kumquat (F hindsii (Champ. ex Benth.) Swingle) were observed. The juice sac and peel in the
kumquats showed a relatively higher sugar content than those in the satsuma mandarin (Citrus unshiu Marcow.) ; however,
only Hongkong kumquat had a very low sugar content. The Changshou kumquat (F obovata hort. ex Tanaka) had a
particularly high sugar content in peel. Although the major organic acid of kumquat was citric acid in juice sac, the ratios of
quinic acid and malic acid were hightened in the peel. On the other hand, the f-cryptoxanthin content in the whole fruit was
higher in the Hongkong kumquat, oval kumquat (F margarita (Lour.) Swingle) and round kumquat (F japonica (Thunb.)
Swingle). Moreover, the Meiwa kumquat (F crassifolia Swingle), which had the best taste quality, had lower DPPH radical
scavenging activity, and the Hongkong kumquat and Malayan kumquat (F polyandra (Ridl.) Tanaka) had hig her DPPH
radical scavenging activity than the others. Thus, these results suggest that five wild species except the cultivated species

Meiwa kumquat of kumquats have important traits that may be useful in the future breeding of kumquats.

REGH VX VHEHORTRLNETHLLOD, B
(PIVRFETSNRE) #EETELIEDNF U VIE
WWoRETHL, RAETIE, FHIFE (2,608¢1), H

&

& v v (Fortunella spp.) &, 371 %t (Rutaceae)

il

I Y HEE (Aurantioideae) (ZJE 9 A Hp EI G HR I #E O H
PR R TH D, EXRWIIEEZTHL T v F VR
(Citrus) & 717 % FJ& (Poncirus) % MATH ¥ F U
LmrEns (1,2). BOKEETY A T — %2R TH 5
=7, TYTETERBET Y7 RHERTE i w <
DONDOIERMGEDFEE SN TBY, FHNLEFRRDS S
B T OB EL MR & S bl (3,4), XbFao
[H1EH ofxkEd) & L T ORI % REFRFANOFH S
Twb (5). HAENCBWTY, ¥ VEMWE, 7
xR VE L) RN SEME RN R B i <, B S

N7z, HhbERE LTSN TE . £/,

ORI PR R R

R R R REAS AR AN T I R

* ORI R R A YRR

WG T ZHE—  e-mail: yk964422@tsc.u-tokai.ac.jp

R (9091 B X URERE (87t) 7 &0 HEyiRmE
BRMETH LI CRARFERE SN TEBY (&
MK, http://www.tdb.maff.go.jp, 20184F i 4 g A8t
AEBEERA), TOMBIIERLZIILO, HEA,
Y= L= N, REN BEBREKRATH L.

XU VgL, HH (6,7) & Swingle (8) 12X~ T
GEENTBY, fiFCLINEFITINF U H v (R
polyandra (Ridl.) Tanakal, ~ )V ¥ ¥ 7 ¥ [F japonica
(Thunb.) Swingle], ~ X % ¥ % ¥ [FE hindsii (Champ.
ex Benth.) Swingle], = > R 7 ¥ ¥ % ¥ (F crassifolia
Swingle), 7% ¥ % >~ [E margarita (Lour.) Swingle]



LHE— - R

BLWFa v T aF Y (F obovata hort. ex Tanaka)
OF6EHSFIET A, Lo, FOETHEERHE LT
FRE SN TVWEOE= Y RIF DA THL. T
72, 20004E LM%, F o oMl LT Z AR (9),
‘AKEFE5(10), WALLADITISN (11) BIY
CEAL (12, 13), "EEREZAL (14), CERER (15)
BLO AR (16) REVBHFENTVELELOD,
NOHIEFE=VRIF U v OBEDL Y REDOZHED OB
ENZHDOTHL. ZOLH, FrArOFFTEHIT
BHEIE, =y RYF 002 THEICEE L T2 0530k
Thab.

RO »xBEMEE, EEME TREHREE, HEN
B L OMHNE 7 & OFREREMERHERE, FIBME, Milks &
OHFEME 7 SO RIFIIFEZT TR <, BEEROE T
DICEY, EFRERRIEICAE B L BESEAICITD
NbEH1h>T&7: (17,18). p-7) T FH v F
JiE, W UERVICEBILEENSIUT A FO—fET
HY, BREAEHEHAZ I LD, B O LI
PEHETBY (18,19), 20I5FEIZY y Y ayIh Y
B TR EFORDV S A T B S Lz
LT (20), RN L L TOREIE T 5T
W5, Fe, R T —NRehuas /A FHE 7R
J A R, KMk, €93 CBLUPLEYIVER
EOPBALTEE AT A WHEIE, FIROER & 7% M
WF - 7)) =PIV LEEEHET L EEZLNT
BY, WO h rF v EIZB W THERALIG O R
MPTFbhTws (21-23).

Lotk OB LF L H L BEEFRT 57201213,
¥ VBB AEM (R CIREAECTRFERE SND =
YRYX LA VUMD ST EIRT) OBEEERELTO
FHEALEART R THLHHOD, ZNHIxd 5N
EHIIRO TZ L\, Z 2 TARIZETIE, Foh v Eil
W6tz oW, % B LXUOREORRENELIT) &
b, REOFMEFEL L CEERks O~ N T
74 — (HPLC) ZH\W7-4E L AR O &= &Ml &
OEFREREE ORI E L CTREFDL-7) T+ FH 2 F
vEmENE LR, 72, ViR LEO TR AMRAL L
T, 11-Y7x2=)2-¥271) vk FJ )L (DPPH)
T INNVEEROWEERTo72. EHIC, INHORFR
NoFx A VHEMOBMHEEM L L COWRMEE ZE
NELL7.

M#EBLVOHE

KE

HA~ > ey sy — (BREBREIKERST)
ROBEASENGEA SN T WL FHNF Iy (K4
Malayan kumquat), ~J)VF > 7% ¥ (Round kumquat), <
A ¥ v 71~ (Hongkong kumquat), = ¥ R ¥ % »
(Meiwa kumquat), F # % > % >~ (Oval kumquat) 3 X
NF 3w 2% %~ (Changshou kumquat) O ¥ >~ 7
vEeEMH LA pr) T ERH T UERE
DPPH 7 ¥ 7 Vi LR DMEIELALTIE, MR & LT
v ray Ih Y FEEM (Satsuma mandarin) (C.
unshiu Marcow.) B £ U F % F (Trifoliate orange) [P,
trifoliata (L.) Raf.] L7z, &b, ~AF o>
2B U CUE AR DZERE (F hindsii var. chintou) % FI\»
7.

FRERAE

% AEBIOREORERELITo72. EITEHAL
PERZIONMERL, TR, FEE EEROIHHZH
ETBEEHI, NTOFMAEMR L. AWM % #
895 LFEKEC, 7 BPRAICEIAE L2 LA 10/EH W,
fet, 2F (GCemfERORKER), ER% v
B, HETWE, SRR OMHE L BT B X e IR
O BHHZERE - Bl Lz 1 APmaiceest L 28
F(ZHAE) IR L, RS (AR E/ERT CR-
300, I=H IV KR—IVT g v T AAER), BE
EOEE 58, —REEHL)OHETHEBLOHETED
6HH WALz b, MEHFIEFRIT, 10% A7 10—
AL 1% FEREFEML - EREM FITIEm T EIR L
25T - Wy RI1OWe MR #252, U Bt (BX-51, 41~
SRR RA) TT1RED 72D 300 0fERK 24 L,
5 AT - 72,

B LUFRBREEDAE

TERETAAS & [ | 72 R 2 A & RS,
REVFAX LT 2D, 80% Ty / — )V THIt L
045 um DAY TL VT4 NI —THBL, IR Z
AR, IS (20000 OFEICHEV, HPLC & HwvC
(Bt %% © Shodex RI-71 (RRFIE TéRN&H), #19
2\ @ Shodex SP-0810 - SP-G (WAFIFE Liksaxtt)) B &
O B & & (Mt 2% © GULLIVER UV-970 (H A&46
BAX & 4L), 7 9 L4 : Shodex Ton Pak KC-811 - RS Pak
KC-G (MFIETLHKASH)) 2l L &b, BB
5 8T - 7z.



X 0 VIR KEY) O R EHT

B—U VT XY FUOEEDHEIE

SREFAT & [RIRFNCUHE L 72 > 0 VB ) 6 Fl oo
ENOHETEREE, REERERZFTTICTARE LT
P L7z, SR S oo B 0g 2024M BT T —
WV, 136 MAKERALA ) 7 5T AAL (56C, 2043 1H)
L7z, WiEFciE Lok 017MIEE/LF M) 74,
2- 7087 —n2mL B LOBEERZ TV i n-ANF v
(1:9) #W15mL &Nz, #0558 (3,000 rpm, 1 45[H)
LCEREZA#E L7 2512, KEZEERZF IV n-
AFHY (1:9) #WIsmL T2EFMEL, Ailiz0—%
) —INAKRL—%— (35C) TfzE L7z, Thzex
5 ) —=N25mL TEHL, 02umdD7 4 V¥ —THid
L7zboxafrakte Lz, BEMHIET =MbY
AF =7 bhFeRFa77y (55:40:5) &L,
AENEA20 uL, 7 AE30T, ¥t 1.5 mL / min DM
5E 44T T HPLC 4047 (Mt %% : SPD-6AV (FRA &4t
B #ERT), % 9 4 ¢ Shim-pack GLC G-ODS (¥4
FEERIERT)) 21TV, MREREICE -2 ) T
MRV UFUERYER L. B, #B 3 KET-
7.

DPPH 5 ¥ hIJLiEEBEDBIE

Frh vENEY 6 HORFE BT 2E) 2BITAH
BALIEE ORI & LT, —&BIBIEL72ZHH (24) o~ A
su7L— MNEERWEHA L, DPPH 7 2 7 ViHRRERIE %
1To7. ISR E%80% T & 7 — )V CL05 Il L
045 um O 7 4 )V ¥ —TH# L7z, #&w D200 mM 2-N-
ENT AT ANT & Y (MES) &£20% T %
J =V EINZ7ZMHTE21.2 mM DPPH  (RIJEHIEE T30k
A&t ZRIL, RE 05 MEER, 56 ER
IMMUNO-MINI NJ-2300 (V¥ =X v 27 4 v % —F
¥oa FIVRASHE) T520 nm OWEE 2% L, Trolox
(=T Ry F T xS AaH) MYEE LT
ML 72, b, RAERBRIZ T T,

S

F 0 VBN OEOTERM AT o 7o (K1),
BHEEEIEL, o2 Ih IS o
AR LY, FHNFTH 931458 mOMEL, F 3
AR S IV N K Rl Y I/ ARl Ay AV Ry S
N ENTETICBVWTHIE SN RER, S0 V)8
W CIIELBEIN o7, ML, v AF U,
FHANF U BIOTIVF Uh AIBWTEE S,
IR AF DA ORI T2 A LTz

F 2 VBN ORAERE, v avIhy (5
H) £ ho5F (4H) LHEELT, 6 HUKEEED)P-
7o, EHII, 3A ALV RV BN ) L% %
J7z (R2)., FrAavEMWeETIE, FavyaF
VN YIRS R o b 00, BEMEICKE
HEBIIRON P U VBHMOIEDOKE S
X, v vavIN Y EDEBRINS ol XAy
BRWNTIE, TN FU Ay (246 mm) 5T AF
Ay (75 mm) FTHROKE SITEHENAL NI
WIRACIYRIRIL, v VBRI CEEE e RIS
Nadrolz. —H, FERFEFRIL, v AF 2 2 D58%
MOEFarlaFrhrD349% F CHMERSKE
noiz.

F 0 VBN OREOERAE LT o 724 (K1,
M2, £3), 6T XTHEZTNENOMINFE R ERE
R R L7z, £9, REBIEE, v AF A Dalf
H395TH V), MO L ) REDS o 72, REDOKE
B, wrvavIh eI s FLIYVEEIINE o
P XN ORTE, FavVaF s unw gk
WOEL, Y AF U UPL3g LI TH o7z BRI,
ZHDOLHIZTIVF U H UA1008E D HL, FHF
YA YDTILLIEMEN o7 RADH L & HIZoWTI,
FavTadrhyPRBIEEL TV, ZRITKL
RAFUH TV EBEMO= Ry X H  ORATII

Table 1. The morphological characteristics of leaves in 6 Fortunella species, Satsuma mandarin and trifoliate orange.

Genus Species Leaf length (mm) Leaf width (mm) Shape indexx L?af Strex?gth of

of leaf blade wing spines

Malayan kumquat 99.8 + 11.0° b’ 32.7 + 45 ¢ 314.5 £ 75.3 none +

Round kumquat 439 + 46 f 176 £ 2.0 e 245.1 = 40.8 none +

Hongkong kumquat 60.6 + 6.8 de 21.0 + 4.2 de 292.8 + 42.1 none + +

Fortunella Meiwa kumquat 63.9 + 84 cd 270 + 3.1 cd 253.4 + 57.3 none -

Oval kumquat 748 £ 84 ¢ 271 + 2.8 «cd 278.9 + 40.8 none -

Changshou kumquat 689 + 6.0 «cd 421 £50 b 164.9 + 14.9 none -

Citrus Satsuma mandarin 1282 + 122 a 51.7 + 5.1 a 248.8 + 20.2 exist -
Poncirus Trifoliate orange 496 + 55  ef 26.6 + 3.6 cd 187.2 + 13.3 exist ++ +

* Avarage * standard deviation.

” Different letters represent significant difference in Tukey’s multiple range test, 1% level (n = 10).

* (Leaf length / Leaf width) x 100
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Table 3. The morphological characteristics of fruits in 6 Fortunella species, Satsuma mandarin and trifoliate orange.

Fruit size (mm)

Shape index Number of seeds

Genus Species Fruits weight (g) Diametor Hoight of fruit per fruit Seed weight (g)
Malayan kumquat 149+ 1.0 d 26.2+0.9 e 270+ 1.7 e 97.3+6.2 5706 b 0.11 +0.02 b
Round kumquat 7.8+£09 ef 242+14 e 241+16 f 100.8 + 4.6 3.1+0.6 bc 0.11 +0.02 b
Hongkong kumquat 1.3+02 f 128+12 f 122+10 g 105.2 + 7.1 2.5+ 0.5 bc 0.10 £ 0.02 b
Fortunella Meiwa kumquat 161+1.4 d 29.2+32 d 31.6+1.6 d 92.2+ 7.7 53+12 b 011002 b
Oval kumquat 14.0 £ 0.8 de 253+1.1 e 356+1.8 ¢ 71.1+4.38 3.7+06 b 0.09 + 0.03 b
Changshou kumquat 26.7+2.6 c 352+35 ¢ 36.6 +3.7 ¢ 96.4 +4.7 3.8+0.7 b 0.22 + 0.05 a

Citrus Satsuma mandarin 135.4 +13.6 a 90.4+1.6 a 63.0+2.2 a 1434 +4.1 0 c —
Poncirus Trifoliate orange 46.7+37 b 44309 b 43312 b 1025 +1.4 290+74 a 0.22 £0.03 a

* Avarage + standard deviation. The fruits of kumquats were completely colored in mid-January, and those of Satsuma mandarin and trifoliate

orange were harvested in early November.

” Different letters represent significant difference in Tukey’s multiple range test, 1% level (Seed weight n = 50, Others n = 15).

* (Diameter / Heiht) x 100.

Table 4. Total sugar and organic acid contents of fruits in 6 Fortunella species, Satsuma mandarin and trifoliate orange.

Total sugar content (g/100 g F.W.)*

Total organic acid content (g/ 100 g FW.)"

Genus Species - - -
Pulp’ Pericarp Pulp Pericarp
Malayan kumquat 4.30 £ 0.60° € 10.60 + 0.63 ¢ 2.29+0.16 ¢ 0.20 £0.11  b-d
Round kumquat 11.34 +0.89 b 14.47+1.56 b 1.38+053 d 0.15+0.13 d
Hongkong kumquat 1.07+£0.07 f 459+0.09 e 1.76 £ 0.20 cd 0.38 £0.07 a-c
Fortunella Meiwa kumquat 1371063 a 15.070.30 ab 3.66 £ 0.37 ab 0.39 £ 0.06 ab
Oval kumquat 9.00 £ 0.78 ¢ 12.15+0.84 ¢ 222+0.18 ¢ 0.17+0.03 cd
Changshou kumquat 9.51+0.23 ¢ 16.63 +0.89 a 3.09+029 b 0.21+0.01 b-d
Citrus Satsuma mandarin 5.84+0.33 d 6.88+0.18 d 0.49+£0.01 e 0.24 £ 0.07 b-d
Poncirus Trifoliate orange 4.82+0.47 de 242+0.13 f 419029 a 0.58+0.13 a

* Avarage + standard deviation.

” Different letters represent significant difference in Tukey’s multiple range test, 1% level (n=5).

* Total amount of fructose, glucose and sucrose.
" Total amount of quinic acid, malic acid and citric acid.
" Pulp: juice sac, Pericarp: flavedo and albedo.
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Fig. 3. Comparison of the sugar composition in the pulp and pericarp of 6 Fortunella species, Satsuma
mandarin and trifoliate orange.
* Each sugar content / total of three sugars X 100 (n=5).
* Juice sac.
* flavedo and albedo.
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Fig. 4. Comparison of the organic acid composition in the pulp and pericarp of 6 Fortunella species,
Satsuma mandarin and trifoliate orange.

* Each organic acid content / total of three organic acids x 100 (n=5).
* Juice sac.

* flavedo and albedo.
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Fig.5. Comparison of the f-cryptoxanthin content in the edible part of 6 Fortunella species.
* Different letters represent significant difference in Tukey’s multiple range test, 1% level (n=3).
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Fig.6. Comparison of the antioxidant capacity (DPPH radical scavenging activity) in the edible part of 6

Fortunella species.
“ TE indicate Trolox equivalent.
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2. INHDZENS, FUaYIREEMENF YT V)
HPIZ BT 5 L EO DO E Y 155 2 L AUR
mIhzz, T TARMETHONHRZ S L1, ¥
71 6 ENTNDORR L SBROFEIZOWTEEL
7z.

I, BEHETHL VRIS R, REOKE
KEREOHEREOEIZF > VB OHRTT 7Y a2
TR NIRRT 2HEHICE L, RAOHEEHRE=EIE
wbEhol., ZVRIF VN COENTERIZ, EA

MWZLA LRV, REISH L TRADEEG) D%

BELEOREEFEDINT Y ADRBNI LICE LD L%
bbb, —h, —REHHOMETHIE 53MHL
HNF 2T ANIRGTE L, EFEEEECH L4-70 7
FEH U F &R L DPPH T U h IV iH L RED R AE
HEIZF o VRPN TR DRV A R L7, b
DZENSZVRIXF U H L OL5HROYBELE LT,

FEMS L, EEEEBIEZIAESELZENETOENL,

NS OB A ZRE L5, HENAL 2 TFEEH
WCHESHSNTWS, BIzIE, JUES (25) 1, MR
FUNYOBEHEME LT, =V RIF U VBROIEAN
DANEF L EFYH) COREBELEIZLY, £{oNW
fERB L O TR R L RO EES 2 7 2B L7
S5, A5 (26) & Nukaya 5 (27) 13, Z#h2h
Z VR RV O LS X T R R L LT
TR & OREARIIZSHED S, BB O R O S
L7z, S, =Ry ¥ 9 v OGO FRE
MRsfk (28) & TRHAOSHEL Y, 1RO THEEED EW
SRR HIFEL A FER LTS, 72, U

CHRANO 27 7a—F & LT, Yasuda 5 (29) 1,

X VERMETHL ER Y TRy
FUh U EDOTRAMOIERIHEL D, SR E S5
D RHUE % IR SRR OSERR 2T L7z, Cheng 5 (30)
i, MiE A EEHWT, Sy RYFU e N Y
T ALY LR ORI MR 2 (R L T .
ZURTF VN OFENTRERE E BB E L ToA
A—VDEEEEETLE, XU COFMISHL Y
Hadlhe LTRSS TV EEZLNS.

B RO C L AR L K S TB Y, JE
WX v Y HiE (Protocitrus) (BT HYAFX U H VT
HHD (1,7), #iLld DNA - Fefafk L XL OFZEIC B
WCHMDF o v ERL LT EDRENTW S (3],

32). AW THAE L2~ A 2 h v OTLREN 2 BB,
o 5fEDF 7 v LIFRE SRR o Tz, Rl 7%
bor LT, WOTIEWHRETRBOORE Y
AL, FUAVBO6HEDOPTR-2) TN XY FUEE
b E <, DPPH 7 ¥ # VB D BRI & b 5\
MTh Y, BOVEREREEY AT 22 LAVRE I,
VAR, A FVEMICBWT, R R AL O X
) == HRERLEE A, MEROEI LY X5
HELZVEO—2TH L. HERIZH LD, INHDE
BORIERENDEANIFES Tl> VS, O LMD
B oA v EREICE > THRABZERTHL LEZ N
5.

TVFUAH AL, BEETHL VR TF o H K
WTRA L REOHEERDP L Do 2DIZR L, ZhbHD
Mamidmdb P, KBERLAEZ 512, -7
T hEHrF UG L DPPH 7V H IVIHFEREEOMHEIZ =
YRYFR VA EDEEANCH o7z, IS DFERD
SinBEHCIEIFEFICEATHLIENEZS. LoL,
ROV F A PEEIECIA, e R ED.8% Lo F
DA EHAREF L RN EDPHE L THWS & &
IZBEE & 2 %, Takami 5 (33) 1F, T OREEZ Wik
THEOIW, “WFrhrE FHA—TV FL Y
EOMMERLE 2 ATV, TURR O AR AR & 1 L 72,
¥ 72, Nukaya 5 (34) &, ~VF 25 v OBRLIEICT
Ve F BT, A LD AEm TRt Eo m TR
DFBIIHIIL, =Ry X2 2 L O TEREA
BERENTWS, TNHDIINICIVF U v afliofz
He e BEREFEM ORI HASN TS,

FHX AL, B LN VB 6 I W
—HEWZRTETH Y, HIIMEREZ1T) E TR
OTEELVETH L, FEEIZ, THF 2 et
IR = Ry X 00 ML, =R OR T
DYV RHEEDL T OFRICEII LTS (10). AR
JEDTLEERE O R TIE, O ) REMBOF > 7
YEVHIEL, RAEWOMOF O H v EIZRL B
HThotz. Tz, +HFXhDp-70) T I F
Y&, DPPH 7 ¥ 1 VIHZEREIE, LD ICHEMETH 5
ZURIF VAV ERBLCE AR ZR L. I
DZENLLBFEEME LTOffifEdbm <, s L
TS A2 ETH IR F 2 ¥ R R RADF
ZHEGTHDEEZLNS.

FHNE A L, FEOE) KE CHEWEEDS,
DF I H I ERZVWRETH L. 72, REDIE
M=V RIFR P EEBLZb0D, ZoEERIE~
AF U H R o7, —F T, DPPH 7 V)V
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HEREPZVRIF A D2 ERR LTS Enb,

et > CHEMOEM & LTHMTE 2RI VR
Mahzz, S50, [RESM] & LT—Kkit@T 2

FavTakyhoid MoF s h LS B

KECREOWEEDI RO EPo72. L, FELZE
WORH IS L EEFNTwizizo, EAEHE LT
BARMETHA. LhoT, {tkEh)~—~L— %
T Lo LT HIMLMPBIEE S L CORMMICRES NS
LERONG, FHNFH EFarTdarrn v,
FNFNRF AL ETALDBMB L OF 2 » OFERH
MEEEZzonTBh (1), EFO5TFFHFE (3L
RYARRIGHT (32) OFR2LINS 2T v F

VEXF U VHOBMMETH LI EDTRBENT WD,

FDI, INSEXFUH R UEFY EDOR LA
19 28T, MBOHEZHETLH2METN ¥ FVHOTFK
B Db Lz,

DibE D, HOENZEASNIZF 0 VBRI 6 1
L2 nd 00, FERLEOEMIFHIC LIRS
5 EpMERRI N, REMER, BEETHL =
Ry X2 MO 5L ) BTV 2As, KRR
FORTHFEENLB-27 ) T X FrEaEE, U F
VEDBEME L SN TV D 2N O ERT
DPPH 7 ¥ 77 VildZ:heid, T RCOFEMIZBVWTZ »
RXF Ay LDEENEZ R L. 20720, B
FIZZURYF D 1THIKFEL TS 2 VBl
IZBWT, FEMEARE L CHVD Z LT, R
MR/ T T 4 1B AT OB E v h v
OFEAWREIC R D EBb b, 5%, Zhonxr7

VIBFEWIZOWT, BIAE - IHER] & & o KA R D221,
Bf - RAIZBU AEAMNOR-2) 7 hF U F U EE,

R T /)= VERBRED XY FEMLFAELIT) FET
HhH. Fiz, TR IENR L - PERILEEIC BT AT
1, KENE - IREMEO SN2, ABTS % H-ORAC
 EOWEEE BRI RE LD,

I

RiIEZ BT 2 I12H 72, HELYIMF 2 SR HETH
WZHAR Y F) vk 8 — DR B OBERICIE  LH
L LT3,

C 3 3

TAENCEA SN TS X5 Vg (Fortunella) ¥l
WOoFETRTCEBFHDOODEEERE L CEHET 572

BDIZ, ZI5 OTREAIE & REFFEIZOWTHIF L
7o F U VIENY 6 EOMIIBNT, ¥ EBLOR
EOREIFEHB OB NERRIER A SN FHIZ, v A%
> %1 v [F hindsii (Champ. ex Benth.) Swingle] (¥,
FEWWNSRBBETH L L) |2, oML HEFEICRL L
R A A LTz, &0 VB OREONEE
w2, RFREREFEOMETY >3 a8 Y (Citrus
unshiu Marcow.) & 0 E\EAIDSE 5 IL72A, <2 F >
AN DOBRMMNEEZR L, Favyaxrhy (E
obovata hort. ex Tanaka) 1%, FRZIZB W CTUHFIIZE WS
wmERNLI. F U VB ORNI BT B EEA TN
37 T URTH o7z, RETIEFFIRE Y » TROE
assEmLsz. -2 T hEdhrFrEmEIE, v AF
Yh Y, FHF2A Y [E margarita (Lour.) Swingle]
BLU~NV* v H » [F japonica (Thunb.) Swingle] T
BV R L7z, & 512, DPPH 7 ¥/ IVIHEREIL, #%
HTHbL=VKRIX 5 (F crassifolia Swingle) 1
WO, ¥ AF A EFITNF T Y [F polyandra
(Ridl.) Tanaka] TEWEHAZRLZZ. 25 OFERIE,
Fh VR RS RAERE X N BT S LT
BELVEEZETAI L ZRIEL.
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