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A Simple Spectrophotometric Method for the Estimation of
B -Carotene Content in Spinach Acetone Extracts

Masayasu Nagata
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BRIZEB- a7 rEELDETIIaT ) A R
BEWCEEN TS, I, AuT /A RBREEEER
OFBhle LB R T LA L
7Y, tHaEieELbEYy (World Cancer Research
Fund / American Institute for Cancer Research
Food, 2007). T b w7 /A FEREODITITIL,
BN v b7 T T 4 — - BRSO (LCMS)
REERE, BBRESFEE - EEEMHOBNDL LI
725 T & = (Matsumoto &, 2007). FDO—JF T, B3
ORI EE, MEMER L, EREICS R
EALBRERER I 0T ) A FOMBEERBEORBNEEN
T&ETZ.

EHOIL, smargakruanT N bORHE
AT S AOENERALT, ARMEROFERE
DWICEN S, TNENDOREZHEETS7nm7 4L
EEE (Arnon, 1949) OFREZILE, SMFEMALT,
b bREOZaa T 4N E Y I JRE O R R EE
i CkHED, 1992) B XY, =P ZEEND a- b
BTy, B-AnT rBIVY N OEEEEE LR
FELTE GkEB, 2007). IO OHEE, —KH
ROYFEERE AV, SoWEE L L Ten#kEs 2 < b
75 74— (HPLC) Z#rRICHRE L7z 5
FHRET, EARMICEZABOSHRFETHS. KHAL
(1992) » VY aXvERERELE, AERER v FRK
DFEK 5, 1999) <, RO RELE O
(Sakamoto %, 1999) EIZHWVWLIL TV,

WEERAW 7 on 7 A VOEREICEL T, =
NETIZbFEL RWENRINTE (Arnon, 1949
Inskeep ®, 1985; Porra®, 1989) 2%, Zh b Fik
ERULCYUOB-AuT  RECHEERICERL
TR, B, R L YT D B n T R
3R 5 12 DIZIEHPLCE AV T LR RIZ20~4053 D4y
PEMALECTH oD, £E, SKEFEHAWTL
SRETCHEERTE A HEEMBLEOTRET S.

I #HEEIUVAEZE

AR VY 7 (Spinacea oleracea L., FFE'T A 7V
(BT, "B (XX AFEE)) 1L, HRIAETNE
BT (Z2) OB T, EITHRIFICE VBB L. Aoy
VO, BROOFEICHTTIEREEL, 3 A18ENL
5H26H FCUNERIMEE 2 CTEADRR DR EE
7o, S RTEUEHY, BB IOETZEREL-FENERE
L, 20X, EOHLOREZRIT, 5mmBEICHEIL
TELLEEL, 3g&0mLOT T AF v 7w LB I
RLT, H9HrET—30CTHRIF L (n=28). BFEDH
Hi, 3goREPLTE M 2AWVTERBIZENEL
IR ETHERYIRLATY (HE 5, 2002), 100mLIZER
L7z, Moz EEEHPLC (Shimadzu LC-104,
B Y —TSK gel ODS 120T (4.6mmID x 250mm),
AF = 1.0 ml/min, BYNA T ) P—X
DiodeArrayDetector L-7455, 350-750nm) (2L Y 7 &
a7 gNERaT ) A4 ROREZRE L kKBS,
2007) . E7o, oYtER (BEHMEBY - X

T514-2392 ZHIRETZRITEAEI60
B - RORKRRE - REMETEF — A
TOAMEO—EIE, FRICEERZEEERFRSTRERLE.
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GeneSpec III) 12 &£ ¥ 350~750nm® A HPGIL A~k
NMEBIFEL, B-haT rREHEROBRFHIHWE.

T R UBIUAL i, FEMERORERE
v, GEERL, B-huFy, suaroNa (7
BLIHK) Eraa v up (ZubIhk) ont
NhFYeHEED S 0% v,

BEEYRSHTE, Excel 2003 (w4207 M) OF
Py — (EREHT) TIT- 7.

m # &

HPLCIZ L 2 FHBIRSITICED, UL vy vics
FNBERGEE, suuT la, saaT 4lb,
B-HaF, VI THBHBZENHEBILE, £ZT,
rsaaZ g4 NEakbh, haT A REp-ruTri R
FE LT, 3AHRICEMLLLETVIC L HEERE
BatlLiz. Bih, 3 20GFESOFREBINARY hL
FHIEL Figl), 7097 4/ a ORISR EICR
I ARNARE (1%, 1lem) %1020, 7 a7 1 /LbDK
AR Bz 31T A WRIU%R S Z575 & & % (Anonymous,
1984), & 612, B-HuTF O453nmil BT 2 WINFR
#2592 (KB 5,1980) 23b, Z/ua 74 VEDERY
DD 22 DB R I B 479nm O W IUR$K 2306 % E L L
72. Table 12T FNENO QIR 22 BRI
B (479nm, 645nm, 663nm) (2B HAEHEL L=
AR (1%, 1em)ZAWT, FEEICBTWEE L
BFEREE (%) OGN (Eq.(1)~(3)) %87z
Aurs = 33 Coma + 206 Coms + 2306 Char - Eq. (1)

Ags= 218 Come + 575 Comn + 3 Chow - Eq. (2)
Asss = 1020 Cona + 85 Cons + 4 Chcn - Eq. (8)

721U, Ags, Asse AeslTFNFH479, 645, 663nm

WZBTAWRETH S, Coms Coms CocalTENTFN Y
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Fig.1 Calculated absorption spectra (1%, lem) of
chlorophyll &, chlorophyll & and B -carotene
in acetone.

Table.l Absorption coefficients of three pigments.

Absorption coefficient (E ™4 ;)

Pigments

479 nm® 645 nm? 663 nm®
Chlorophyll a 33 218 1020
Chlorophyll & 206 575 85
[~Carotene 2306 3 4

= B~Carotene, chlorophyll # and chlorophyll a have
absorption maxima at 479, 645 and 663 nm.

nmT 4 g, saaz g )h, B-haT o DRE (%) T
HD.
INHOREB-A T U OREIZOWTER - 78
L, BEOBMNZmg/LIZFA25 L, B-TuT  RE
DHEREIZEq DICLVRDHZENTES.
B-H v (mg/L)=4.338Am— 1.5835A45+ 0.1980As:
--Bq.(4)
ORI, ZEBEOTE N HEY (n=28) DBLE %
RALTEET D L L b0, FURBOHPLCAHHHE &
DOEGRE Py 45 EFig20 X 51tk »7-. Eq.(4)
THEIND -V o7 VREOHRKRMEIE, g-huTF
YPSME b T A L RT TR A REDBRNEENT
WBEBIT, EEO b uT U RE LD G MEIC -
fméEZ BN, iZL, HEAESr=0.992& FEHEIZ
BV, Eq.(4)2EE EEFCTHET I EICLY,
HEOBWE- o T  REHEREHE D Z & AHE
HEZR L, MHICMRILE IR L72Eq. (5) & /=,
B-71 17 (mg/l)=0.854Am— 0.312Acs
+0.039A5:—0.005 -+ Eq.(5)
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Fig. 2 Scatter plots and correlation of calculated
B -carotene concentration with the Eq.(4)
versus measured concentration by HPLC.
@, Leaf; €, Stem; ¢, Whole plant (edible
part).
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TORTHELZB-IuT RE LHPLCOMHE &
OB A Fig 3loRd . ElME & HEME O BERITIC
L DHHBIMREIT r=0.992 Th o /o, [EROEMERZE, W
HTREWTEHFREZE (Root Mean Square Error;
RMSE) 130.0096mg/LTh v, EEFEEEOHERL L
THHRBEELF b0 EEL b

v 5

ZOREERT L0, 20BOFRT LY IO,
ERIOARHEEENHES LB 2 AW, g-Hn
FUrERE, ETEL, ROTaEk, EThhdbor
(Fig.3). BADIMOREIERAND ZET, BEWVE
BOREMMNE LN, Z OFBEM TSR - T
b, HMEAXTRWERBESE ORI 00, ok
ULy RIS LA AR L B A BN, B
FEIRFELEESERE, MBS RE CERIEET
I, HEERX~OBAEZEHNRHER L TB LERH S,

EBT, AESWLERY LY UTE, FADEN
BEHZ L B-ArT U EBRbEWEENRD LN &
Wb, vunZ ia, bkB-uTl, ViArE
BROMBMEETAS &, ZHEHIERITHNT Lavbho
72(Table 2). ZOZ &k, B-IaF RN TA izt
DOHhuT A KR, ()7 ua7 2 LoMRERREHE
BHRELTHN TS Z &, () RBEEAKOES
BRI BEREREFR-LTWE 2L, 261, 3)
SEMEBEED DA REE A RET 2HmEL L TND T
Lip ¥ (Malkin5,2005), EREPO 77 10k
OIFELENAERNICHBE SN THDZERNERIZH D
LOEHEAND, RULV Y UOIEICHEI R I
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Fig.3 Scatter plots and correlation of calculated
B -carotene concentration with the Eq.(5)
versus measured concentration by HPLC.
@, Leaf; ¢, Stem; ©, Whole plant (edible
part).

Table.2 Correlation factor (r) of each pigment

concentrations
Chlorophyll & B-Carotene Lutein
Chlorophyll a 0.984 0.993 0.997
Chiorophyll & 0.975 0.988
B-Carotene 0.988

CERBOEIZOVWTIE, ARLEIRUDETIEHD
WERDHDHD (ARS,1991), a7 /A FEEOE
Rz oW, BT 30 28E (KERD, 1956 ;
Pandrangi®, 2004) &, AU LY yORE—]—
TG EAEBD Lotz (Bergquisth, 2007)
LT B R EEMS DR S8, kY san
TANDSRE B e T o EBEOEERNS I &
T, EEFMmIEEE LCoIA b TE S,
AEIBHSE LI FIETHE, BRI T D ERERE
OESCENSFE L=y v a7 1 VD545 % AR
2T MADBELGIWNT, BYOHSPLIeT D
HENEHRTHAIETR- I uT UEREEVIEET
RG22 ENTE. §F, Jnar 4 vEgaws f-
a7 OEENEVEBICH D Z LB LN
Z e, A%, T uve T o VEROIEMEERI EMD
LR-uTrEROWEDWRIC/RD b LHEEEN
7z

FO—FT, ruaziva, b, B-haT AT
A EINZT 4 B R CRBROIREHEER 2 (B L 75
B, B- AT rRECHERENRE RbRho
= (F—=FEW). ZoZkid, EBROGRERIEEHEK
EFNEOTHEERL, FEELTORREZRTHOE
Ez bhiz.

i

vV # E

sunzgkiias /A FOFEBILASRS o
BNEFRABELT, AYLrryYuoTrTw b rEBED
479, 645, 663nmIZBITHRKENS B-hu T RE
ERERCHETIMEERELHE L. -7
VIREOHEEN, HPLCHOWE & OMBIHRE () B LT
EHERRFE (SENIL, UTDLB0THD.

B-H T (mg/L)=0.854Am— 0.312A4:
+0.039A46,—0.005
(r=0.992, SE=0.0096mg/L)
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A Simple Spectrophotometric Method for the Estimation of
B -Carotene Content in Spinach Acetone Extracts

Masayasu Nagata

Summary

A simple method for the estimation of f-carotene concentration in acetone extracts of spinach
was newly developed. The principle of this method depended on the difference in visible
absorption spectra of chlorophylls and carotenoids. The concentration of J-carotene can be
obtained through the calculation with the absorbances at 479, 645 and 663 nm. The equation,
the correlation coefficient between prediction and measurement (r), and the standard error (SE)

are as follows.

B -Carotene (mg/L) = 0.854A4—0.312A:5+0.039As:—0.005
(r=0.992, SE =0.0096mg/L)

Only an ordinary spectrophotometer is necessary to use this method, and it is easy enough to

be used for many samples.
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