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I. On the Carotenoid Pigments of Sweet Potatoes

Yoshio YAMAMOTO and Yiichiro ToMmrta
(Laboratory of Living Science.)

I E

HHERM EOREE o s ¥ ABITIEFEL LC B-carotene ik % = » BELS 1 babh
THEL.D MHEFBT 52 21X DC 5w r o Sgrps 509 BHIF L\ b T b, 2900 s
VERT2L5TH5.9 o, = DILHLD Bh> 155 2 AU HTED HH1 0 3 Bk 5, LA L &
BIUBH, T ORIERR O EF Iz o\ VCRERICHER I A S b o\ L 5Tk B, £ THERLE
L CDFENEFHIT 5iE—r Lt TR CRBAC > E EBAA 1L & & U 1 o
T, ENIRBEHD carotenoid pigments % partition-% ¢ column-chromatography L iids|
LTHHIL, Sz~ b TR T TSR 2 St 2 -

II Carotenoids D B

1. B2FomH. ’Fﬁtﬂ%%&ﬁ"ﬁ?@@@k#GE/C@?@L%”C’—“%&“Z'?SEK%U'Cﬁof:. b ace-
tone (TR AH KA M % C ether IC857 L, ether XA D 5 2% KOH-CH,0H %55
—RKEIEIC T L, KT Na.SO, 1ok 5. D ether % CO. Gifiduc TIE
T ether % E{%#%, p-ether WAL, 909 CH,OH M2 THIKRDSE AT 5 . [CoEx-2ze |
&, p-ether F4i2 CH.OH—, CH,OH i p-ether G#uR Ui 3% PLE DB Gl 4
ST %72 CO.gas F7:13 H.gas K[ TP,

2> UCARE L 7eiiiE p-ether %o¢ CH,OH L = hE R g LR DE .

2. BMT~5ILEEE (epiphasic Figments) osn= r &5 4. EGT p-ether Eixokpkm
K%, COgas HuzZ CIREESS L, column chromatography i< X i 41 L 7= DD chromato-
gram %733 & Fig.1 ©41< ©% %. Column I CEBOEAIZ MgO—fEsi4- (1:1 ) % Hius p-ether—
acetone (9:1) CREBL 7. 145 Hh 7 fractions A, B, C%y'Dit $HIZ Ca(OH).~fE4- (1: 1)
(column II {+ Ca(OH). »2) % BoRAC v, BB column IT 13 p-ether, III 3
b-ether-acetone (97:3), IV i1 D-ether-acetone (9:1) % V7.

3. X%/ —1EeEFE (hypophasic pigments) osn= p&5 4. k58 CH;0H #1 =
HUC ether %N € 3% ether fic BITEE, ether Rik /kitBisk#s, CO. gas St
TG L, p-ether WZiENL, Fig. 2 25307 Vil 2oka chromatography = o
SHIL 7.

4. £EBROBBA~S FL. Fig. 1 RO 2042 O L 22 LSRRI LE 5 U prether pite
HELLOTHE, CS, EmL, Ft# QB-50 7 spectrophotometer LD R~ 2 porsy
W& frot# 8% Table 1. R L7z,

169




rose (18)

pale
orange (25)

yellow (40)

pale
yellow (20)

orange (70)

yellow (20)

Fig. 1. Chromatographic separa
Column I. and 1V. Develope
I1. with p-ether

1L with p-ether-acetone (97 to 3)

The figures in ( ) designate thickness of zones, i

Fig. 2. Chromatographic separa
Column I. Developed with p-et

I TR X2 AC LD

205 X 17mm

300 x 27mm

W

N

D

7

N\

1V. Ca(O0H)o

210X 17mm

w

Y

1. Mgo

greenish
yellow

faint zone

yellow

pale
orange

180X 15mm

I. Mgo

100X 10mm

e

1.ca(0H),

IL. with p-ether-CH;OH {99.5 to 0.5)

C
. -
7

6 unknown

5 unknown

N

neo-f-carotene
pB-carotene

2 neo-f-carotene

1 «-carotene

tion of the epiphasic pigments.
d with p-ether-acetone (9 to 1)

n millimeters.

13
12
11
10

9
8

unknown

unknown
unknown

flavoxanthin

unknown
unknown

lutein

tion of the hypophasic pigments.
her-acetone-CH3;OH (80 to 15 to 5)



e
L
3

LL[ EF. . 171

F oo W HM I8

Table 1. Carotenoid pigments found in sweet potato (Hayato variety)

Pigment | Name ~ Absorptipn maxima in CS,, mu

: Author ! P. Karrer?
1 a-Carotene 510, 478 | 509, 477

2 neo-B3-Carotene 504, 480~484 )

3 pB-Carotene 510~518, 484~486 | 520, 485, 450
4 neo-R3-Carotene | 454~456 |

5 unknown | 480, 450~452, 428 ~430

6 unknown } 476, 460

7 | Lutein | 507, 475, 445 508, 475, 445
8 unknown ‘ 507, 477, 452

9 ‘ unknown ] 450

10 | Flavoxanthin \ 476, 451 479, 449

11 \ unknown I 502, 472

12 | unknown —

13 ; unknown 452~454, 426~428
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£ D a-carotene L¥sizxh 2.

Pigment 3—#ifiit{ 25t s h (0B THOT, TR A0 HEE R SR
B-carotene T H WK L » A(1FHL B-carotene L XD D3, AHREIEED 7o DR =~ 7
MDA T I D7D TRDBHHAC L D HEEE L T-. /¢ bbAROF L CHCL 1Kk s 7n Lk
RTINS SR IS 2 47072 & = 7, &l B-carotene DERC L B L= D

Pigment | Added reagent o
No. 1" Conc. H,S0, | SbCly fuming HNO;
3 blue dark blue blue-» green-» dirty yellow

LIrL7s230, RERO OIS B-carotene D4 7 i & W WEEL DT E Bz rechromato-
graphy 12 X b A3Hi#y 4 HiSE 2400835 L hexane M T B A~ 7 bob Al U e R,
absorp. max. (% 480~482, 452~453 s Wl b, Zechmeister 5%z #1112, all trans B-caro-
tene & absorp. max. (¥ 478, 452 mu 125 b molecular extinction coefficient % Fig.3 o
I SRS L WA~ L7z, WE, Fig. 3 ©424n<, 320 mu 1= peak A HbALFA, ZAULES <
AEEEHFUZ all trans B-carotene 7t SAARBMALL 7o o924 U te “ Cis-Peak 7" 3 Hih %
723, GO X it ¢ Cis-Peak” DNEX R O MIA (in hexane) 725, 142 (£2) mu
DEMHCEH 5 L\ 5. DT, & OBAICIITED |- 336~342 mp W DETE DAY, EEN T
BIARDAL 320 mp 1> CHE b FH T\ 5. & D s B L T & itz Bz n
B-carotene LUt B0 AHOILIEC X B & DTIETe 5 5 .

Pigment 2&4——’r?fﬁ>?§0)%243{[}h%}}ui?ﬁﬁfﬁiﬂ}]’éibotﬁi, chromatograms _-o> {2 b 3h
R gEfsine all trans B-carotene I b FMALIC X > T 4 U 72 neo-B-carotene T 5 5.



172 Aefkfag L v 2 T v IcBIT oS (55 13R)

Pigment 5 & 6—pigment 5 &
B-carotene YR\ TEMICZ <, ab-
sorp. max. (¥ 480, 450~452, 428~
430 mp T h, O MPLHELIUL
flavoxanthin & T\ 573, parti-
tion test (X REMATT D EZOM
W ATH 5. pigment 6 1% 476,
460 mp AN S D PERIZRER D A
Hchot.

2 . Hypophasic pigments. Pi-
gment 7—A(nF%E MgO column T
SRRSO R L ok Ehic R
0 300 200 =00 #: CaCO: column =T CiHs TE

- wavelength (mz) BH % L H—DnFEF LD, D
Fig. 3. Molecular extinction curve of pB-carotene Wfﬁ‘f\‘@ﬁ/lﬁ&i 507, 475, 445mp T

(in hexane) lutein OSCHkE™ & X —F L.

. _._. Author (sweet potato) . A
___Zechmeister (fresh soln. of all trans —ff%ic hypophasic pigment e
preparation) #7c & 1% xanthophylls Th %75,
e xanthophyll (lutein) AV ERAs B HAE LTl SR D HF 2 TALFRD:
lutein Tk 5 = L IZfEE V7o,

Pigment 10— 350 B ik X HARI MR 75 peak %%, absorp. max. (L 476, 45lmu
i H. 5 b, chromatogram B O SR O X b, flavoxanthin'® (479, 449 mp
in CS, soln.) %% bk . flavoxanthin 23413 (BEA) RN UCAAET B & 5 e
(TP EM S T L 5 T B, C OFOFEMSRL CHEMESNTH 2O ThE & SR E T o
carotene Zi% lutein k v “WINCAERLICD D INTDNE N TIE X BICH RO & HHEIL.

Pigment 8,9, 11, 12 Rt 13— v @ absorp. max. (& Table 1 DU T B DY, At d il
QBN LCHET S E TR R b e r.

‘X101

mol
lcm.

E

v = £

2k (B A) B carotenoid pigments % parttion— K.O¢ column-chromatography i<
I 0ARIL, FRDOE AL PSS L ST RAOFED R A AR DOFHH A AT,

1, HEho3ERS L LT a-carotene, B-carotene, neo-B-carotene, lutein %0 flavoxan-
thin %37z, = O, neo-f-carotene (L all trans B-carotene X b SpiERffC EMALL T
B Lic b 0T b, flavoxanthin i@ oW TRIE AN & LTHHET 2 INEIN LR OBE BT D

9. EEffaZEfksmE B-carotene Th D, T a-carotene, xanthophylls (Fiz lutein)
ERCE .

3. FoficHIR A 7O OFE R RO, (1955 4 9 H 15 H)

e BRI 2948 114 2 B HABEHE S AAZEAKIC IS\ CRITL T

HA IR B IS, BN A A TR S A 2 R L ARG O o T R SR
S ey S N e sl [ i R



ML R 38 8 o« o | # — I 173

X B
1) L. S. Parmer : Carotenoids and Related Pigments, New York (1922).
2) F. L. MacLrop, ef al.: J. Agr. Research, 50, 181 (1935).
3) M. B. Marrack : F. Washington Acad. Sci., 27, 493 (1937).
4) VEH, VUG 2 HEEOAR R o, 19 (1948).
5) B. D. Ezrrn & M. S. Wiccox : Food Research, 13, 203 (1948).
6) F#r RFEL
7) P. Karrer & E. Juoker : Carotenoids, New York (1950).
6) L. Zrcnmerster & A. Porear: J. A. C. S, 65, 1522 (1943).
9) L. ZrcuwmeisTer : Chem. Revs., 34, 267 (1944).
10) P. Karrer, H. Satmon & H. Weurnti : Helv. Chim. Acta, 12, 790 (1929).
11) T. W. Goopwin: The Comparative Biochemistry of the Carotenoids, London (1952).
12) P. Karrer & J. Rurscumann : Helv. Chim. Acta, 25, 1144 (1942).

Résumé

The present report was undertaken to study the carotenoid pigments in sweet
potato tuber (Hayato Variety).

The method involves: (a) partition chromatography beiween p-ether and 9094
methanol; (b) chromatographic separation of the pigments utilizing magnesium
oxide and calcium hydroxide; and (¢) characterization of the pigments by their
spectrophotometric and chromatographic properties.

The results obtained were as follows =

1. Five pigments were identified as known carotenoids, namely «- and f-caro-
tene, neo-B-carotene, lutein and flavoxanthin.

One of these, neo-B-carotene, was secondarily formed as the result of isomeri-
zation from all trans B-carotene, and it must be further examined whether fla-
voxanthin is the normal composition of the pigment in the sweet potato tuber.

2. B-carotene fraction constitutes the principal part of the total pigments, and
next «-carotene.

In contrast, xanthophylls (mainly lutein) were present in small quantities.

3. In addition, the bands of seven unknown pigments were found.



