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Abstract: Lycoris genus is rich in flower types and colors, and anthocyanins are one of the important factors
affecting the flower color diversity of Lycoris. In this study, RHSCC colorimetric card and color difference
meter were used to classify the flower color of Lycoris plants, and HPLC was used to study the components
and species of anthocyanins, so as to further analyze the relationship between flower color diversity and
anthocyanins of Lycoris plants. The results showed that the RHSCC and CIE LAB color measurement sys-
tem could divide 83 Lycoris accessions 8 color respectively. Cyanidin-3-O-glucoside and delphinidin gluco-
side was the main component of petals of Lycoris accessions, the second was delphinidin glucoside, and
the last was pelargonidin diglucoside. Lycoris germplasm resources were divided into two groups light col-
or series and dark series by CIE Pearson correlation analysis of lab parameters and anthocyanins content.
The first group light color series, whose total anthocyanin content (TA) and cyanidin-3-O-glucoside had no
significant correlation with color measurement parameters; and delphinidin glucoside had a significant neg-
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ative correlation with b” and C”. Pelargonidin diglucoside had a very significant negative correlation with L"
and a’, and the significant correlation between L" and C". In the second group dark series group, TA content
was negatively correlated with L, significantly correlated with a” and positively correlated with b” and C; cy-
anidin-3-0-glucoside was negatively correlated with L, significantly correlated with a’, and positively cor-
related with b” and C". The results can lay a foundation for the study on the formation mechanism of flower
color diversity and flower color formation mechanism of Lycoris genus.

Key words: Lycoris genus; flower color diversity; anthocyanin; correlation

1755 & (Lycoris Herb) N4 74 £H Amaryllidaceae)
ZAFEAR BRI, AR E, R4 h
208 (W 2009), EFREAT 1ISAFIAITAN LT, T
AL 2 Fe, BT, o) ZH1ER
MREFACEAR T B TE A AEBE ML A 8] B 28
FAAE I T A, & F, R FE . Ak, T A
B E RS A FE AR, BAEE.
S RIR . ST AL, IR 25 M6 IT 25
PIR GBER A 452008) 0

AL OEEZ R, G40 R, HOR
MEGR, &F & O E AR, HididFpE
FNFAZTER T 2 R A OBA B E A MR, K
KEE 7 A BEYME IR . 2RI, K
T B A AL €A S R 4R (S0 3 A o s A 4
BRAC IR A6 C TR RS DG &5 ) Ji DR RN 1 428 6 R ) ) 20
WA CE B LL552013; ¥ 175552015, VFHRIH2014;
BE¥A552019), (EXTTE AR FE 2 R0 A 58
VIAE IR ) 52 00 5 T0 605 I AH DS ME IF R AT IR AT
TRV

et 2 MEEYEEERE —, Z2HKREH
Tl 5 25 o B R (RHSCO) M 73l (22 4
Z(CIE Lab)Xt 2 # UL 8 MW AE 9% 1) 16 Rt 47
FEA0 32, FERT AL R 6 R SORSE 20 o3 Hi FRE 7,
WX B A TG L 2 ARV EEAT VAN . Bl S O
S AR R AN JE R, i ROBAE R B AR
(HPLC)F i 1% H AR MS) S T 2 Fholl 3 A8 Y48
HME RGBT, #— D THEa R A
WL, RIACt 2 FEPERITE (s M 2 5
BAHICIENR K, a0 H ZEA BT B B e e (o 32
T R TR A -3,5- WURR] ) il AL R 2 95 -3, 5 U1 6
1, 16T T PR 5 A8 0 26 R R vk 2 I A
K(EWETE2017); e W F AL 6 2 FEVE I 22

WO N R L ZR-3-0- LM . REEER-3-0-
> 70 260 W R % ZE 2 -3-O- 3R B R - B A B
1, HBEEIX =Mt & m s in, Wi s
o0 5B AR AT (5252011, FIATHEE 0. B2
T G B R R AR T R 20 o 4L e W B 1) H
LI 7R 21 (AL 2 FE Al (T [ 51 62008) . It
HERT AP (K 55 5520155 HEHEEE2017) WUE 1(2F
72 55 2020) A i 7€ B 34 (SR 09 22 55 2012) 5 WL 5 HE )
[P AE €0 52 10 1) 45 SO BT FE R A A8 (0 R AR R AR
PE J A8 BT (1) 73 A 5 a8 BEE T B FIE R B At
NT PR A R B A B 2 R A
fith, A 70 K HRHSCCH . 8 2 £ 7 &
T R B AT 532K, FF R FHHPLCH Rt —
WF 50 A B RURP 2, 30T A s SR AR ) T €
2 FEMERIAE (A8 S (A8 (T IR AH M, TN A 5
JE LI 2 A 71 LR AL 4+ 8 R
Fo B E FAE SR

1 BRI 75k

1.1 IERESIE

RGBT W LA MROK 25 0 5 & R A ol
JRYR A, F20184E7-9 H A wr @ MY B AL, %
PAEKBBEMER, MBI AR BEIIEES
FE L, SR A RS AL A 55 8 A ) A I 50 4 k83
W (GR1), B 3~5 9 AL MARAE T OREF 48, 10 A
595, T-80°CUKAH-TE & .
1.2 tk@FME5E

o FH % ] 52 5% [ 252 23 L R (Royal Horticul-
tural Society Colour Chart, RHSCC) X} 7 77 J& tE 4
B YD E . 5B RGN, BT
T R[] 5 A2 5 RHSCC 5 H, AR 45 b a4 1 3
B, F Bt R b s BT Ak 6 1) AR S 3R s A8 T 11




2026 TP A B 244 www.plant-physiology.com
x1 B AFEMHRERER
Table 1 Information of 83 Lycoris germplasm resources
i 5 s A fets  RHSCC | %% st A fets  RHSCC
1 FLAf##-1 (L. albiflora M 155B 43 KAEGF (L. longituba) BT 69A
Koidz. -1) 44 KEfAFL. longituba) R 14D
2 A EAER-2 (L. albiflora -2) Sk 155B 45 J-13 (L. ohsumi) wEE 17A
3 FLEAA#E-3 (L. albiflora -3) SEEN 155A 46 LA (L. radiata) SEEN 155B
4 FAAAf7-4 (L. albiflora -4) Ska 155A 47 B R(L. radiata) i NNI55A
5 H.EA#E-5 (L. albiflora -5) SEEN 155C 48  [F{t A (L. radiata) SEE) N155C
6  FL.EA1#5-6 (L. albiflora -6) [=RE) N155B 49  fi7#[L. radiata (L'Her.) Herb.] FAR ) 50D
7 FLEAA -7 (L. albiflora -7) SEE) N155C 50  fwi(L. radiata) AR 44B
8 HAHA#5-8 (L. albiflora -8) A NN155D 51 AL radiata) ARE) 45C
9  FLAAf#-9 (L. albiflora -9) St N155D 52 fazi(L. radiata) 21h 49A
10 fF1 (L. hayspernigo) St 155A 53 figs(L. radiata) AR EN 43C
11 §FT (L. hayspernigo) [SRE) N155D 54 fii(L. radiata) AR 44D
12 SLA-11 (L. albiflora -11) A 155A 55 Fisi(L. radiata) 4ifs 42B
13 FLA-17 (L. albiflora -17) [=RE) 155A 56 fiR(L. radiata) AR 51A
14 FLA-18 (L. albiflora -18) SR} NNI55A 57 fi#s(L. radiata) AR 39A
15 #.A-16 (L. albiflora -16) M NNI155A 58  fiwi(L. radiata) AN 45A
16 F.HA(L. albiflora) O 8B 59 fi#(BAk) [L. radiata (Changhua)] 404 45B
17 #.145-5 (L. albiffora 5-5) Al 5D 60 HEn(F1E) [L. radiata AN 44B
18 #.[42-3 (L. albiflora 2-3) L 5C (early flower)]
19 F.AH2-1 (L. albiflora 2-1) i 5D 61  fi3:1-5 (L. radiata 1-5) AR 52D
20 ALEAEFL. albifiora) ¥ 2D 62 AraixHHRAE (L. radiatax ae 54
21 F.A2-1 (L. albiflora 2-1) A 6D L. sprengeri Comes ex Baker)
22 HHA(L. albiflora) MG 20B 63 s AEspS-1 (L. sprengeri sp5-1) SR 155C
23 A.AAFR(L. albiflora) KD 160D 64 WERAE(L. sprengeri) FARED 38B
24 FLEAFFE-4 (L. albiflora 1-4) A NN155C 65  HERTE(L. sprengeri) FARGE) 38B
25  ZHWZE[L. aurea (L'Her. Herb.)] A 4B 66  HERALGLIN) [L. sprengeri AR 38A
26  AHE(L. aurea) i 4C (Jiangsu)]
27 RBHWE(L. aurea) WM 17A 67 HARAG(L. sprengeri) KM 65A
28 RBHWE(L. aurea) WM 15A 68  HARIL(L. sprengeri) KO 65B
29 ZHWE(L. aurea) P& £, 25D 69  #ARAE(L. sprengeri) Kt 73D
30  HEAFR(L. chinensis Traub)  4541(%  58C 70 HERAE(L. sprengeri) WO 68A
31 I EAFR(L. chinensis) i 5D 71 $ERAE(L. sprengeri) Ry 68B
32 HEAFR(L. chinensis) i 5D 72 ¥RERAE(L. sprengeri) Ry fm 70D
33 HREAFR(L. chinensis) WM 21C 73 ARG sprengeri) BLIAM 65A
34 HEAFR(L. chinensis) i 17B 74 ARAG(L. sprengeri) St 63C
35  EAFR(L. chinensis) M 17A 75 HERAE(L. sprengeri) 2ot 69B
36 HEATFA(L. chinensis) RS 21A 76  HEAFR(L. chinensis) st 17A
37  HEAFE< AL chinensisx P& {h 29C 77 AL, sprengeri) K2 186B
L. radiata) 78  HufmAE-1 (L. sprengeri-1) KE 186C
38 FA.HAA (L. hayspernigo) SR N155D 79 AR A wR(L. sprengerix e N66D
39 W3 (L. hayspernigo) S REN 155A L. radiata)
40  FAfpr(L. incanata Comes ex (4% 62A 80  EIKAl(L. squamigera Maxin) =R N155B
C. Sprenger) 81  E KA. squamigera) O 65B
41 K% (L. longituba Y. Xu ¥ {h 56D 82  4L¥EAFR(L. haywardii) ARE) 50B
et G. J. Fan) 83 /N FE(L. radiata var. pumila) Rt 58C
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RHSCCHH, #fi & Ho P& €4 R G A1 25 5 (Voss 1992;
Wang%5:2004).

K 436624 (NF333, Nippon Denshoku In-
dustries Co. Ltd., Japan, J:JiC/2°), {#%CIER (O R 4;
W REAEIATE IRt . A FRARIE I3 S 1E, f e
HH e SR AR IR S AN, AR R 5 b, T+
I A AR, KRS DN HEAE IR 55+ 228 LT
IA=AE|Saskz 15 Vel el = 2 3: V&= R S L]
REIGIE . WFFEWL ) L (a)RITEE D)
8, ARG T H, - 5H R (C) R (h°).
C'=(a"+b"); h°=arctan(b’/a"). L. a Fb ¥
I 52 5 SR, BT S (6 4%2017)

1.3 BIeBHEIENE

g T 0, 2% 00 8 R 288 i) S ot g S ), 83y A
o J R o U AL O 0 7 i 8 € R 21
13 ¥ i 122 4T J8 48 €2 7 (total anthocyanins, TA) i HX
(EE BRI S52005) 0 A e P 9% Joi Y58 PR 6 0 A ot 76 9
R T IS R PR (£0.2 g)o IIAT.8 mL
PO (FF 9K 2R R =99:1), A FEM B A EE
FH & FUIBES F1 /S 20°CHfE 7530 min; -6 037.2xg 261
T, #0015 min, HUEWE; BN E 7 A HL0.5 mLiR
BOBT-2/2 mLE 0 o, 705 il A pH=1.0fK Cl-
HCIZ% 1 FlpH=4.5 (1] L TR BN - VK LR 2% M3 0.5
mL, 787045 2], pH=1.OMIHF: i 5 i G E S0 min,
pH=4.5 {1 FF i 2 T 8 % 5 B 80 min. £ B i
BEFLINFE200 L, BEAAE I3 FL, PLREIBGR(H

S E T ARSI R B A
feEFHSEITEAR:

A:(ASIO_A7OO)pH 1_(A510_A700)pH 45

C (g:LY=AxMWxD,/(ex1)

I =0 H(pg g H=CxV=1000-m '

Ao ANOEEE, CRIEGBFIRE, MW N
QIR H F-3-O- M BT 4 T-8(449.2 g'mol ™), Dy
MG EL(2), e NRZEAG R -3-O- & KEH BE /R
I Z%0(29 600 L-mol ™), 1 :FE (cm), VR TE (A
FEMGBARFA(L), myFF b Joi &

1.4 HBEMESEEHHPLCHIE

IR S A BT PRI, 13 FH Agilent 1200

T R 5 R G036 [ Agilent A ], DU JCHRE AR,

H 2SR, AR, I REARIE E KN
5101280 nmAbic UM, BEATIE O & EiHHA,
3R B P A (R 452013) . 43 #r 2A:
3% H: Ay Ultimate LP-C18, 4.6 mmx*250 mm, 5 ums,
BN A AN H BEVE W, T3 HHB N 1% F R (A:B=
5%:95%). #1IE N30°C, JiiE: 1.0 mL-min ', BEFE
5:10.00 pL. 37 min[al B W46 564 R HFRAE S
g EVET RO e T (ngg o

PRAE i R B2 2R -3-O- M BT . RAEZER I
AT 257 R T AR HE B R -3-O- ] 0 W I T ) b A
Y5 o
1.5 BHES

R H Microsoft Office Excel 2007 J Origin 9.0
BEAT B B S AR 1. B HIPASW Statistics 184K
PE, SHMESHL . o b H BT IR B, SR
F WardiE AT I HM 53 B o X5 A [A] €8 R FNAN [F]
A B S A T B AT 7 2 i, IF
X S HHE REAT B2 /R 38 (Pearson) A 4 70 #r (V&
££2017),

2 SLERLE

2.1 AFnBEYMREREESHEN

XoF 8347 1 o S AR A S B IR AT B R LA
B HEY 2RI CRE R |, LR
DA et . WIREBWE, AmEiEdniiet
FEMER IR 2 FE 1, AL At s
L, . RGOSR A, ALl K.
ZLH. RAMETHE RN E AL,

RIERHSCC LY 8l 5 18 . 45 R (R 1F2) T
W83 an B AL 5 N F E(23)> 4L B (19> 45
21 f1(16)> 15 1. (10)=H5 35 L (10> 1R X (A Q=15 1
Q> A(]) MR, H H B R34, 4954
R BRI 1/4 (2).

FIFCIE Labil 44 22, ¥ s Jm AE Y A5 52
PR ESEL . o b EARHE AL B G R I,
B IE sy 83, Bl A, M. AEf.
IR . KR, BB EES). #—
% H R T R I, 8 MR Z (B IFICIE LabZ 4
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#*2 ETRSHCCHL&FNEMAFEIEY
MRZFRIEE A
Table 2 Flower color classification of Lycoris
germplasm resources based on RSHCC

BR RSHCC mb PR A
[EREN 155A-NN155D 23
A 160D
lisqi) 25D-29C 2
A 2D-11C 10
iy i) 14D-21C 10
FANEN 38A-56D 19
AR 58C-73D 16
RE 186B-186C 2
M 83

o, REA, FEA, 2ERASREARR, O
RIS B, AL RIS R AR W Fa (L
FEEDME, 40t MM O R T i
R, M AGRBAG B, KREOREGOKLEGE
JE B BAR, BB R I0b B, BB A RINCTE
CEEM) &K, HUONa e, LemAaa, &/
k. KEOMAR, XU BRHSCCLL R
HCIE LabP o8 R KT R S5 RATRES A 2 5%
2.2 AREEYMRFERNECRESHEEDH
fEa Fb" A R IR E L(E1-A), 175 B0 %
PHAE X EE R P AAEL I IVRIR, £
RIRBAT A RPAEFIRIROBERL, TH
LA, ARt O DR R
MK O RO RSINFE M S ATt R R A

F B MAEBURIR; 18 KK Aian
R OIS ARSIV R IR, T J5 s fr
BEENANEAGH ARG R, o LR
RO, RIBEE 2052 (350, 5B % kN (E1-B).
FEO L YA bR i (B11-C), T € 2 1 3 5 A
SR Z BRI R A . AR R E
8 C 53R L2 MAFER (B 1-D). RAEC
FLAE B A AR B o0 A, TR L0 2N 2K 58
VRBEL R CE 38 KA /N, HAR BN, AHE
. BRR . AR AN R, AL
FEQD: L'=—0.17C+83.22 (R*=0.26); 2K BEMEh
BT 1R, HCOML & BEFE ML KRR, HE
REK, @i G, R, KEOMZ a4 R,
A LM TTFE@): L'=—0.61C"+74.34 (R*=0.68).
23 ARnBEYMRARTLEEMESEENH
AR BB & R, kA REER210 A
R ST R B MR E BT (RY).
Hrp & &R m e OH & K5 R -3-0-H & b
HF, T e R 2 ] A R R A 2 20U A
TEEK. £EA. A, BA. Kk, 3K
P RN 2168 2R 1) o S R0+ S50 G 0 1) 3 Fofr 4 5 EF
BCAy, TR E R 5k RV e H S =
WA, IS R GEAE-3-O-F G B A Kl &
HEFET 2L AT . 705 R 0w JEm PR R
O R E B (TAKIKA: 4 >8> [ k>
B> > K E > A6, HPRIOERTA
Fiik1 668.09 pgg ' (FW), il A R IEEFF RS
BAUNS548 ngrg ' (FW). R4 3=-3-0- 1 & Fitr

#*3 ETCIE LabSHBA DTN ATFRMHREZFRLEIHIFR

Table 3 Flower color distribution of Lycoris germplasm resources based on CIE Lab parameter cluster analysis

(S B L a b ' he
A 23 82.88+1.19" 4.17+0.63 33.12+1.81° 33.46+1.84° 83.12+0.88"
[SREN 5 84.15+4.20° ~0.63+0.25" 9.40+1.80° 9.45+1.79° ~85.26+2.40"
SEEhARe) 15 77.98+1.89" 9.49+1.98° 13.95+1.51¢ 17.5042.16° 60.26:+4.25"
) 5 46.99+3.13¢ 39.53+3.00 —1.58+2.21°¢ 39.85+2.88° -2.81+3.53¢
KEE 13 65.25+2.26" 17.42+1.84° —4.28+1.49° 18.48+1.98° —12.34+3.97¢
I 9 70.62+1.59" 29.1942.02° 65.90+1.64 72.17£2.26" 66.35+1.04°
FARE) 11 44.51+1.90° 45.65+1.47" 20.18+1.36° 49.96+1.87° 23.60+0.82°
P IREN 4 60.34+3.23° 8.93+].84° —12.70+1.73" 15.74+2.06% ~55.37+5.77°

FFBAEH T HEATEIR, FFIRR NS FERE S T A Duncan’sie 3 £0.05 L H AP F e 2R R F. K4F .
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Fig. 1 Flower color phenotype distribution of Lycoris germplasm resources

4 ETCIE LabS ¥ AFRMRERECEHAES

Table 4 Anthocyanin components of Lycoris germplasm resources based on CIE LAB parameters

RAE I (TA) & &/ REHZRTE/ KRR R/ KREEIER B/
BR eV R . o N )
pgg (FW) pg'g (FW) pgg (FW) pgg (FW)
A 5. 11, 20, 45 5.48+1.12° 1.83+0.81° 3.56+1.52° 0°
=RE) 10, 24, 47 93.22+42.70° 80.85+2.68" 8.28+0.53" 4.09+0.22°
sy 41, 72 198.46+42.44° 181.26441.48" 12.56+0.73" 4.6440.24°
i 40, 73 318.224241.49" 303.26+239.36" 12.78+3.88" 2.18+1.86™
REA 21. 60. 69, 78 26.47+3.89° 21.5043.66° 4.85+0.60° 0.12+0.12°
P 50, 79 73.82+12.96" 50.96+11.78" 4.93+0.51° 17.93+1.70°
a4 50, 83 1 668.09+570.86" 1 658.22+573.79* 6.12+0.83° 3.76+3.76"
pANEEN 18, 38 30.76+6.44° 22.20+6.14° 8.55+0.30™ 0°

F P AR A T AR AR, B2 RE DB F KR E S F i Duncan’sth i £ P<0.05¢9 £ F 2 &,

BERIKUON: >R 0>AWE>a0>EE> 2.4 AFBREYMHREIRCIE Lab2 B 5 EEHH
t>REE>A A0, HhaZaRGEFYESE XA
165822 pgg ' (FW), B m T HMAE R, R AR JE A B R UECIE LabZ AU 56 0 H
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(1) Bz 7K b (Pearson) AH G M AT 4347, AT LK F 55 @
T AP BT G2 UE 73 PN R ERE(GRS). S — b i
HEHTAS WA HRA BEM KM, REH
F-3-O-H % HE T 5 ) 2 B A R 35 AE O
R K AR 5hCT R B E S KL
RXEE P SL MR E K, Sa EWEE
IEMIE, MECEEMI. 8RB B ats

TASLREEFMK, Ha' B RE EMEH, 5b°

MCEM R IEMIE REHR-3-0-H A HEFS
LW 5, Sa £ 8FIEHEE, 50 AC 2
R 25 T AH 9% A B 2 T ) W R R AR R
BT S5 BB W A
3 Wit

A0 72 WL TR i My R B YR 2 —,
CIE Lab a4k £ 52 H BTHEYAE (0l 2 8 )
J7¥2:(Hashimoto 2000) . ASHF 7T Hh %6t 83447 i JE 4
WIMR RN LT, o'y b S BT B2,
ARRERP B BEIR N A Ry R, R
IREAL, FBM, O\ KEm R,
B RER WA TR AT SRR
() 7 AE B 2 (R R, AR 8340 s i ot % YA
TP (CT) 5 7 B (L) AE — 4k B v (1 0 A R A, AT DA
D8N B R o NP R IRHE, 2 KB LI
S5 R YB B A R R B R T e 5, R AR —
KA. FLAG. PRI R0 %R
W, B R A, KEG, RO a R
T

p=al
S

OSSR AR BEIMER . W)
T P pHAE Je A2 17 20 B TSR 5 2 2 485 ) 25 22 o
RZ AR, ML RS REENTWHER, L5 R
Moy K G 2/ D ATE R R IR, Ra R
AR B (AT 224520125 2R 52452008, i
2:2012; #E 22 FEt#62016). BF 78 8 9 K 3
F-3-O-B-LILNET . REH K-3-0-p-H H b
REAG 2 -3-0-[6-0-(E)-p-7 5.k ]-B- 21 FLREFF &
S8 LA A0 6 AR I 3 B T 1 Ay, AR
B AR B A8 I 1 40 (R B (25 7520193, b),
TR T 0T K B A e R YR ) A € U R A b R I,
RIEHG 3 -3-O- B G B 2 A e 2O R 2
i, SORPAEETSENMKREEZEHRES
F-3-O-HE W H JUT, APFIEHIE I, PR
e T, SEAHLEMESH L. o, b\
C'Z MG MRRMZER. B—LKBHT
R E RN, et ERD>, R RZ%
BB & p R L R R AN S A S 4
FHRME . BB SRR RIRMIE BT S ER S, 5
FEREAEL A W5 AR, Sa's BTRICTHE
TR e, Hodh b A CTY B 3 M KT A B B
E SRRy YRR R b A PR B AN o
Je R R -3-O- I E ML, Ao BT IR I
R B REHR3-0O-RBERENARREE T
B, TEI IR0 R (COBE G R 2250 & -3-O- % B FE AT
(Tt A R T, 5L R E A SR, A 2
W r) H 5B A ) A6 1 5 A6 G I AH S PR
W T 65 A — 8, A 50 Jm AR Rk B e

RS AFBEEYMRZIRCIE LabSH 5B HIE /REMEX M 24T

Table 5 Pearson correlation analysis of CIE Lab parameters and anthocyanins in Lycoris

HH MEZH RACET  RERZE-3-O-ME R CHOE R AT R E N &

R L —-0.399 —0.343 -0.119 -0.795"

a’ 0.105 —0.034 -0.165 0.904"

b —0.413 —-0.470 -0.623" 0.651

c ~0.341 -0.401 ~0.566" 0.703"
R L —-0.844" —0.841" 0.439 -0.319

a 0.712° 0.710° 0.274 0.301

b 0.820" 0.823" -0.372 0.242

c 0.776" 0.773" 0.285 0.311

*RAAE AR K RILE| LK (P0.05), A AA AR K R LM FAF(P<0.01).




BRSO B IR (2 R S AR AR SR A B 2031

T BRI AR B 78 DL AE (7 1 B A BE
5E FEA o

i BT, fias e EE, REHK-
3-O- I EIMEH A SR IAE I 2 (0 1) 2Ry,
FUON R E R, CIE LabZ 8 501 &
B B IR AR S A 23 R A e A A 5 R
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(S5 RTE ¥ PR I K ) /R SIS
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SACET IR A 3 -3-O-m B i & =5, CIE
YRGS SR TE 3 I ETE ¥ IS ENI Wi S Rk
R OR 2 35 20U %l B 5 0 € 2 0K B 28 A G
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