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Elderberry & &ftAclA #H@we ¢=3o™ Europecl At A8 AsAt(tMM o £ gioh
Ze $dA BHE SHST A BE, FH 3 =4 e HgFE Bl Kojvdl TE BE BEARK
ma A RS, 42 19958 green colour 2 FAstEn MR, Y3 #Ee Bdiol doste T4
o] Sof AojA FhiM: Mo Wtk REHE FEY KRAHGBEEZA TER= piENezes T2
jam, jelly, pies, juice, wine & ool oAk #AFEH= 1941 £ Andross7t vitamin-c SFEH
25-~30mg/ 100 g olekn B3 Mot 2 A9 vitaminold &M minera ¥ BEEE A7 #EHL W)
gtk A BEAAE XESEMBY minerals, vitamins, 1L BRKRBESY BES RlEstd &3 2
o EEE dolth 1) H&Ed Elderberry B2 mineral o) 11 Eol &fH de v Ca: 0012 %, Mg:
0023%, K: 010%, Na: 00019%, Fe: 0.0009 %, Co:00002%, Zn:00004 %, Cu: 0.0001 %, P:
0.036%, Mn:00006%, 1:1x8/8 %o % &FS Atk 2) vitamin Fix 5 ol aHHY Uxw
o, vitamin-B,: 0.1#€/ &, vitamin-B,: 0 54g/g. vitamin-C:0.3me/8, niacin: 14u8/8, choline
chloride : 0.3mg/2 &2 =161 Atk 3) Fibwels FB BRE2A HEH: 1.10%, fat:026%, car-
bohydrate : 6.9 %, pectin:0.76 %, tannin : 0.89 %, ash: 0.80 %, water : 90.9% glul 100g & 343
calg et 4) Gy Rie FEe KRBEE HAEE 523~530my & 23

ABSTRACT

The elderberry was known to the ancients for its medicinal properties, and in Europe the inner back was
formerly administered as a cathartic. The flowers contain a voletile oil, and serve for the distilation of elder-
flower water, used in confectionery, perfumes and lotions. The leaves are employed to impart a green colour
to fat and oil, and the leaves and bark emit a sickly odour, believed to be repugnant to insect. With its unique
flavor and natural food colour, commercial processing companies used the fruit mainly in the making for jam,
jelly, pies, juice, and wines. Its vitaminC content is reported by Andross (1941) as 25-30mg/100g. Harvesting
and processing have been mechanized to some extent. However, the cotains with nutritional value has not been
reported yet. In the present study the various contains with nutritional value in the fresh elderberry juice is
reported by the quantitative analysis. In this study results obtained can be summarized as follows. 1) The fresh

elderberry juice contained following mineral elements; calcium 0.012%, magnesium 0.023%, potassium 0.10%.
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sodium 0.0019%, iron 0.0009%, cobalt 0.0002%, zinc 0.0004%, copper 0.0001%, phosphorus 0.036%, manga-
nese 0.0006%, iodide 1ug/g. 2) Five kinds of vitamines were also found ; vitamin-B, 0.lug/g, vitamin-B, 0.5ug/g,

vitamin-C 0.3mg/g, niacin 14ug/g, choline chloride 0.3mg/g.

3) Fresh elderberry juice also contains crude

protein 1.10%, fat 0.26%, carbohydrate 6.9%, pectin 0.76%, tannin 0.89%, ash 0.80%, water 90.9% and 34.3
cal/100g. 4) The absorption spectrum of the purplishblack color of fresh elderberry juice has a peak between

523-530mm.

Key words: elderberry {(Sambucus canadensis); nutritional value; mineral elements; vitamins; spectrum of

food color.
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elderberry © @ European<dl (Sambucus nigra
L2t @ American elder (Sambucus canadensis Hes-
se) ¥ @ Blue Berry elder (Sambucus cerulea Raf.)
Seol ¥ HEHZ FHA=Z 9o Caprifoliaceae
o) Sambucus®ol 20 Kol FradMol qAck X H®mX
M= 2 ol AE 7 KEEEol A+  American
elderberry & FHinol #H PR E WA oo &
#S vt Qlou otz 7| elderberry o} g ¥ BE
Hell Hal #HER v 2ol AM, K ARAAHE &
B mineral ¥ vitamine 2831 & BEFE: 7
%, 153 KRER akzd e Hz U W
of 2o @ME o8 Btk ovd SLEXEAA
£ ice cream, jelly, jam, pie mixes % juice,
candy, home wine & KR HAGBFERZ A K3 &
HR Ha doid z s BRE XYL da%
FEL HAA e dedAx B#e A%
ML ERAA “elderberry jam” 3} elderberry
juice 7F EEER ST U AxHo=
HEE L FRAAY ol AdHor FHEs
7ol ol2gon 2 WREMEMIS H& LEYL HE
olth #3 ¥ X fiH2l anthocyanosidt ¥BE#Ho
2 EppEMo 2 EMmM, WIEFK, OB, 522
Ha AstE, S, MefFEL &8, vitamine-p
Brh 2~5189 AEA ®old MK & FA
& 2che AAAdol wax WERRAAME 2 FRO
EEE HI 9o, ¥ BEMEozA HIEA L
A3 e HMRCEESY ggeld el EIR{uol
7‘:H E‘v\_‘: H}' ir/‘:l.z.a,",&lo,ld,ﬂ,lﬁ. 17,22,23,24,28)

o] v

elderberry

B R %

% T ARSHS SO fiEe A 20w

chg3 2o,
elder B-& elder berry  Caprifoliaceae 2| Sam-
bucus B2 20 o] UvdH, BN RE

(fruit) 24 FEMR =Hz U+ BEL 1) European
elder (Sambpucus nigra LYEM §% 2 Africa
jeEset 75 Asia bl BHES4 =3z Ao 2)
American elderberry (Sambucus canadensis Hesse)
+ dbskel HAt# Nova Scotia ®H-E| Manjtoba 2}
Mol Florida ¢ Texas Hi G712 BARSHE U
o, REel Zx FHE Fon Ao FH¥ (bet
ter—flavor) 7t #3l #%FS S nigra Bt £E
ftol H4 @2 zleoz #3zith 3) blueberry
elder (Sambucus cerulea Raf.)+ 1t¥F 2] British
Columbiaol4 California ¥ Mecontana ¢l ## et U-
tah ol HRIME =l Ax RKL American
elderberry Rttt & Hojzlnl= 4ol (cluster) 7t 32
% o] ch®

webd FiE 3ffEol RES MM HEE=R
BER =la dor EX ol Ed A fh17 EEE
= EREY e EERSR Ut HEY fHHro=
A 8. migra + stolon ol glel S. canadensis &
stolonell {&3sled WA UstA Edole] HE (shrub)
| o} fH S cerwea & W T UFE2A BHE
15mol ol&ct® elderberry MAL F =2 §.cana-
densis 24 JbFE hRE ESf 9¥E Indiansl
ofstod (Lipel AT Foll #HiEslel RER FAHY
o £3 BEMACE i elder B A oh &
HAEY 3} olE elderberry 9 ¥ Epko =
ztebel BT 2% HE7R 2m o4 AEA Ha
off $ & &4 ol(large flower clusters)~ 5 A~6H
ol BR{EEI™ 7 Bl et RE A%< S ca
nadensis+ purplish black ¢l 3, S. cerulea = blue-
black, S. nigrat black color & & BAHYP
K4 Ev BHE REE2AE S racemosa L. (Eu-
rope), S. pubens Michx. (North America) §°1 4




44 ¥ #%. Elderberry(Sambucus canadensis) RRS SHEA Hild

i, dizmr] RE(Salmon-Red) & HEA N =}
2t U+ S schwerimiana Rehd. 7} €l Fol of
+ szt Fn obEhtd FRE ¥A %o RRE
o e BHEE oEch UM HEEHEAME S can-
adensis B¥H KEER 4o+ form g &I
Aot UH S. nana = dwarf type °li, S. maxi-
ma Schwer © B&7t BRIz BASL Z4olet #
E4 ol (cluster) 2 H&3IH, S geutiloba E. & B.
= A ot oh$H, S. gurea Cowell & =
&6 ARERE (golden yellow~leafed) ol RE-L
EYFwolch S chlorocarpa Rehd. o] ¥& #HHE
el REL #&Boith M red fruit color +
S. nigra®t 22 A S. racemosa & S. pubens 7}
A 204742 olE KM WEEE Us A
o2 #hs 3 o

sk BEe FAAd HAAME b o

elderberry+ o dl 9% 6 T4 #HT FHE
E BEKHAH K& HARSAS ok Ritter & Me-
kee’® £ elderberry ¥ REe MENRS HALE
#ste] *Improved Elderberry ” ta 3t HfhH ol
1890 ol Ohio # Brewenoll A #HIE=ld-8& 8f
Y@, 1920 ol New york ol “Adam-

s#1” 9 “Adams #2° & 218 SHEE BANA
“New York Fruit Testing Association® ol A #{H
& uh B0l 2 BRA 4ol (fruit cluster) 7
acke Aol WAL S. cerwleaold ARSI “Su-
perb® 2t HE-2 1921 4 Luther Burbank ol %3}
W BA7ES REE W smiivt EEDolztn stk
2% R.D. Way* & 248 HAEe 4&He
b, 2 & elderberry £ A2 BHERESH
fhEEEe FRles & WXt S canadensis
+ #4e BEREC 27134 o152 Indian 59l
2@ QAevH £XE FASY st 2 F Euro-
pedl BEREL ouMYe T2 HAEFo2H
2EE BHAAM 2uol olB2rAX ALHoz F
Attt 1960 EEEAlE 2000~2500t & Ui
@@, FEH#E Northwestern Pensylvania, Ohio
2 New york M2 sof UAtk® EEZ 1974 o
e dhell ol FE@4el Central Oregon, We-
stern Nova Scotia, Central Michigan ol A= &g
7t Ha ddoh BEE Addes fEEHI A4
1068y o @ 20,000t £+ 40 million pounds
Jb EEY EFEEEA Famd oA AdA AW

Ha-2 1,000acres ol ol23 Ut HZE elderber-
ry &2 1 pound & 28 ¢ olch R H-2 elderberry
MLFEFEGALANA F 2 “elderberry jelly” & # 238}
=dl #olHl, elderberry juice & M¥EAA H#HE
-9 th7l gelatin 3 HAHNA “jelly "2F &A juice
& e RESEHS EREHEE sty da
e o &+ home wine2o 2 EFMAHx Atk “Vi-
no Corp.” fit+= #Ei>t & home wine AT
EOAETEC T4 HEML Sot ik o FAg
“home wine” B+ €M item 2 & HEREA o
t-dl, 2 o dried elderberry & H®H (KM o
Fwflz A83ted, “home wine”o] 4= oo
ABE ez drh k2 iteme elderberry 2| %
i #s Zul® fresh elderberry € “home wine” 22
BiEsts A& BESe Aolth elderberry & BT
&t X2 “Smucker Company” “Vino Corporat-
ion”, “Showering Ltd”, “Canada Agri. Res. Sta”,
Ohio Agri. Res. Dev. Cent., Cornei Uniy. &olc}!219
U R. D. Way® 2 o 2lsld £FHNAE A4
ol HEEE ta Ao obx7tx] WA SN EA
B Aow HE HFHRL G stol Foby
“jam”, “jelly”, “pies”, *juice®, *wine” 5% %
e EEMEZ Ycb® ¢/ Andross? €
1941 £ elderberry 2| vitamine-C+ 25~30 mg/
100g o8 ¢dl ¥ Axn, 2 A:s Xkl #HE
v ok W EES 1974 4EE BEL vl
ot EENAE elderberry o WM& mIL7=
9 #H & FrMHisted FHsz A®

# %2 Jeldl e 1978 F4E  HERM A
elderberry juice*2} “elderberry jam” o] H&{b=
Act ERZW = 19654 Cornel XBH e R. D.
Way 2%-B “Adams # 1, “Adams # 2" “Johns”,
“Scotia®, “York”, “Ezyoff”, “Kent®, “Victoria”,
“Novd” % O SR 54 HEE HASY &
EhrgEdARe AA RLUSEA Rpe &, = 8
fEH: BB KARAREER FAMKE @50 v
3, B elderberry v ZEMCR L I =24,
shaly, BEBE Sol = Ak

zapAel got@ol¥ e HEIA BHA REZFH
anthocyanocide Mt AH& A&ty BHE Wi
Fch elderberry RE& YR ol FAE % K
¥ 9] anthocyanocide ¢ R+ BBMo2 W ER
Brhos BEY HE7 Udgo #8pd 83 &
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Ho1AFoN K Aol MBEeRe $4 stz F
34 & Hi#AlA vitamine-p (flaron) Btk 3~4
o HEZ =& o2 fHE SMME, BERK,
LKA, Bk 9 @RREE(GE, MBRE, SEHMK
ol FHot Az, £ A+ vitamine-C 7t &
REE odAteH U EMEAded EA
ZldEla ek

¥ ffE 9 HEZ (Cytology & Breeding) 9 #F
Fe2AM 19704 Ourecky'V £ XXM il
7t 18 (2n=36)] Ho 22X §. canadensis, S.
nigra, S. simpsonii, S. williamsii 59 4ol %
I, n=180¢l3 2n=38M3 A& S. buergeriana,
S. miquelli, S. kamschaticd, S. melanacarpa, S.
sieboldiana, S. stberica, S. mexicana, S.callicarpa
S.racemosa, S. aborescens, S. cerulea, S. glauca
% 1284 #Eix US& Bz sArh 19684
Hounsell® & S. sieboldiana ¢+ S. racemosa var.
arborescens + 2n =238 ola §. canadensis X S.
pubens 2 hybrid & 2a=237 1", %3 Sambu-
cus pubens Hade= 2n=428tm sgch 1955 &
Slate? = New York Geneva o4 k" “Ada-
ms* 2} Oregenoll A4 R S. cerulea o} R
BEH&ol A4 UHZEUHY hybrid BFE A4 A
4 ddov, RES B4 KR HMEHEE
RABEY v Aok New york Exp. Sta.2 Way?ed
+ 19644 “Adams #1"7 “Adams#2” % “Ezy-
off ool REEME MiEstel BIKSRL 8, 1900
sl F 88 42 3 2 holl M 14 EHRE —K
@igstd e, olzlol w2 “York™ Sifficl™ ZAH
EHol 4% wazct & *“York” o MZEe
bush typeo 2 HiSHREhol A 714 2+ KHR
E Wu BRI RELoE ol BHAARY

1959 4£ Eaton® & Kentsville 9|4 “ Nova * ¢}
“Scotia® & Hastd 08l S. canadensis (2n =36)
X S. pubens (2n=236) XPHFEL Kt 1954
ol 1000 BFE $FAA 19554 BMMEER
AAA 3ELN RIIE AFHAt TH ET
“colchicine” & BEE S tetraploid & FFsido
U o ER Rlgan HAKEEGAA F, BRE S
R ohe EHREES RENA KEY HRLKEE
BR stk & 1959 4 “Scotia” & “Adams” &
B HRAXEEDAAH BRsldd v £E FHE
qtol #s) EETl o8 F .o Pensylvania Agri.

Exp. ol A BB &R Ked 2& #HESF o
4 Bl 332 sugar® SFEo #e ez 9
3ich, Eaton® & Ontario 2] Waterloo County ol
A BAREES Rik HHEsId Y *“Johns* stz dh&
aEg& Bk stk o1z “Adams® SR 2
A BEgEdol Y =ded BRA EX S0
as B#rl B8 EHEsty #XSch 4W LEmE
“3 HNAE “Johns®, “Scotia®, * Adams® 7t
RN 3t MEHERFoR grsizic
Craig® = 1966 4 Canada 9] EHBH-& “Kent”,

“Nova”, “Scotia”, z28]x *Victoria”7} ¥%rttzn
&tk

¥ elder berry B2 H# (Breeding Objectives)
€ 1) £ KTY sizest 231 2) & &
o Ax(BE), BEY 2 3) BESo (fruit
cluster) 2l sizeZt a9 4) EBF =7 Ho A
& 7 5 HEZH#HY A 6) FHel az Sl
AX BREEY 2 7)) WB7 RS HXHol
Wt REFo| Bo| Pel=aly sl 277 #HA
b s A G A % A 8) MMC BH—% A
(Bl Folet B4l Aol o SRR WHEHT -8
Z) 9 FRAKQ g2 HH HRBel U EE
o} Kfsol 38ln FHfaol F2 AS EHE A 10
gtk (astringency) 7t Az #HE S stol $o9 &
Heol %% 2 11) Rrol BESIH WHERKAAY
B EEHE mIg o @S 2 o3 12) WK
ol A% A 13) virus HEROl w2 14) EEel
BLol BRIl @t ERMe| Folg o]l glol
BEY T U€ A, Hi Ao 2 RSOV E
Il e A (birds) €9 HES ZDE &HF
%R E$ o] (pendulous clusters) 7t =+ BEMQ
type & BAZAA BRY HFE MY 4 oo
ot a8ja B RESOIV 3a #HES K
ol oo MIK EFE RESBEY o BE (7
BHI?Y 3 jam, jelly, o Lol mI#s
mstEol 2 REY HRol BRI kP

UH EEXE 1965 FHLH S canadensis & 9 &
Sfol WY BEN REHARS @sld K€ ¥
H @it HRE S RKRBEHBREE, B
ik KRR BRBEE™, elderberry BEFzf
B KREMAmAH HHE'®, elderberry £d o2
B ORAEH SEE', aRAR REE'S, WEED
Fo KIFE WEESA L * elderberry HitiphT & ¥
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dtsted gadiel etk 2eu ol AR ¢ derberry
off B& (LB ER BRE ool ®ER
ub glo] oldiol Hohe] IR sEFong §

#5he wolr

HE % Bk

#EH A elderberry RE- KB WESMHA
T “HAEBWER" 5EEY Udv Sembucus canad-
ensis ¢ HIEHE sF4oceReH 8AK~ 9 A LA
R 2 HIst] Tkedl wid gxlol Fist
o |~2C ®wBE RESIRAGA itk RER
BrEdte] BET F BFEStE £33 00lm 2779
Hydgton e NP P BEHA RS o
< o BHEE vtz gAY SirKR 45d
o},

1. elderberry £i+2 BEMAMKK

Lo ol Y RH-& b2z protein, fat,
carpohydrate, pectin, tannin, ash, % calories&
0,22 vitamine 3 mineral® KAISTS Hik
4 HEBSITRA A Aol

2. elderberry 42| amino acids 2 FH KR
Lite}h zol olv] #EHEH EH-E sHxlm amino
acid 9 4 && At esl BEBHFl Ktk

3. elderberry juice 2| S
Lioe}l ol vle] MER elderberry juice® &
Ristd “Cary 14 Automatic Recording Spectro-

A EE. ElderberryiSambucus caradensis i i ol Halod

photouwcter” = SrHidtach 8o BE S SRE

S GRiol rrE Zlolele  ME
VE Briel SE e v ER
paESE 8/ 30H(B), 98 58
(C) % ZBR srapse bosbgd o

Y 8

R 2 BE

1. elderberry jnice 2| #BE®

—EES viamine ¥ mireral & T BE
« Table 1 3} 3ol

F RiL Kol 90.9%, crude protein 110%,
fat 0.26 %, carbohydrate 6.9 %, pectin 076 %,
tannin 0.89 %, ash 080 2 AK4rol HL Mol
i A BEFC 1F 501U °9 pectin}  tan-
nineol EobM BkAe £& jelly o jam B F
WA A Bolw dugke 343 calory & ER2
gl gfhdel Beath %W vitamin € vitamin-
By 0lug/g, vitamin-B; 0.5ug/g, vitamin-C
U 3mg/g, niacin 14 ug/g, choline chioride 0 3mg/
g2 2 5HE2 vitaminol H% £ U A WS &
HH Y 2 2ol ik 289 elderberry &
EHEME & 1941 F Andross 7t #ER vitamin-C
A8 25~30mg/100g & Table 19 vitamin-C
AHRU 03m/g @ Wi 2 4FRE 24
oA ol A iR Aol vt @A HEEdt A

olub siliel & EES &€ poETh TH
minerals & 28 ¥ ¥R+ caleium  0012%,
magnesium 0.023 %, potassium 0.10 %, sodium

0.0019%, iron 0.0009 %, cobalt 00002 %, zinc

Tadle 1. Proximate composition of fresh elderberry juice.
(Unit : wt %)
Crude Carbohy- . . (Cal/100g)
Water Protein Fat drate Pectin Tannin Ash calories ect
% % % % % % % cal
90.9 1.10 0.26 6.9 0.76 0.89 0.80 34.3
Vitamin B, Vitamin B, Vitamin C Niacin Choline Chloride
Vitamins
0l rg/g 0.5n8/8 0.3me/8 14pg/g 03mg/g
Calcium gﬁiﬂe’ g?lt:ls' Sodium/| Iron |Cobalt | Zinc | Copper 1;23;’115 fodide 2/]1]:5
Minerals
% % % % % % % % % lng/g %
0.012 | 0023 0.10 } 00019 |0.0009 | 0.0002 ]0.0004 | 0.0001 | 0036 # 000086
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00004 %, copper UULU01 %, phosphorus 0.036 %,
iodide 1ug/g, manganese 0.0006 % ¥ 1189
mineral o] BEA §FHL Uv BAHEY
RS o o

19844 128 47

2. elderry juice2 amino acid 2| ik
elderberry £ amino acid® 4/ % B}

SHEE M MRt Table 29 o

4 alanine 62 59mg, arginine trace, asparatic

Table 2. Composition of amino acids in fresh elderberry juice (a. a.npg/100ml)

Alanine Arginine }[\&scli)gratxc Cystine i}g?mlc Glycine Histidine | Isoleucine | Leucine
62 59 Trace 4833 Trace 34.11 5.68 16.49 14.51 82.66
Lysine Methionine }l’he_nyla- Proline Serine Threonine Trypto- Tyrosine | Valine
anine phan
25.77 Trace 23.33 8.20 100.57 Trace 3.19 2.72 19.48
acid 48.33mg, cystine trace, glutamic  acid o BEE SHsld ¥ FAI}E Fig.l~A, 1~B,

34.11 wg, glycine 5. 68 mg, histidine 16.49 mg, iso-
lysine 25.77
23.33 g,
theronine trace,

leucine 14.51 mg, leucine 82.66 ng,
mg, methionine trace, phenylalanine
proline 8.20 mg, serine 100.57 mg,
tryptophan 3.19mg, tyrosine 2.72mg, valine

19.48mg % 189 amino acid7t BEsiA &%

g9 9+ BHRAR BEJ PH=EdA

3. elderberry juice 2| 218
X elderberry € F¥E®RE UJEtWz Qo o
A 2HES AEHED e 9o X HirdA
= RES THBE 88 25H(AYR =z 8A30
B(B),® 98 5B8(CYR EH3A juice?] taH

1~C & 2o & RIEH odeld £E BF
ok tiHel Zetyd weld S BEE geide
o 4 Stk Fig, 14 88 25 H(A)Y #H$+
maximum peak”t 523my & S gey 58 5
8 A 308 #M®M™A (B)+ maximum  peak 7}
526mp o2 Aol HFtd 2 grol ARE AYE B
Aok T REFol MMl FE=EHE 9858
(CHoll A AL maximum peak 7} 530my &
HdF 3 gled TH 2588 Lo A BRE
G5 KLEG o AsA Helku 2 KESRE 55
mgoll A 530 me 7t 1 R IEE A Molx
guovd KRaEMaXERcz FHsaid 85 30
Aol £& Aog yarh

.\ 400mpy SOQ Mu g ‘ \400mu 500 600m
i\ ' ' Y 03
\ 00, \ /W“"‘«.

NS
g

\\ FARITI

0.7,
\

\ s \

06\

\

\i”/ 05 \\

\ =\
04 . - \
TR
0.3

Fig, 1-A. Collected period : 25th, August.(max.
peak 523my). Absorption Spectrum
of elderberry juice color.

Fig. 1-B. Collected period : 30th, August.(max.
peak 525mu)
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\ 400mpy 500mg 600my

0.8 %W + +—0.8

\ 07
\ e,

06 ‘l j 0.6

T \

0.7

05 \ 0.5
0.4 E‘;\L u4
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Fig, 1-C. Collected period : 5th,September. (max.
peak 530mg)
® *

LiEel SHRERE AAL ade B o
2,

1. elderberry ¢l B2 SEBEEH) 2% &
i JE IR ol ok,
2 &Fd WmAE Kkirel 0 9%E A Ha

protein, fat, carbohydrate, pectin, tannin, ash
A= 2den 1008 " 34.3 calory 24 E#@ 2
8 BAEHE I

3. vitamin & vitamin-B,, vitamin -B,, vita-
min -C, niacin, choline chloride % 5 A&EE~7 ¥
of E/EY Sk

4 mineral-® calcium, magnesium, potassium,
sodium, iron, cobalt, zinc, copper,
iodide, manganese % 11 {2 B4l
A+ alkaly oIt

5 BHe KR¥E# anthocyanocide+ 7A 25H
24EH 1 52 HRYSFS @M AT HyE ¥
olgd 2 BES 523mu ~530mu Atolel UTh

phosphorus,
4 5o

5 B X ®
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