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Studies on Daily Intake of Annatto Pigments for children
by Market Basket Method (FY2014)*

Yukitoshi NAKAMA, Ayuko KOJA, Tomonori TAKAMINE, Natsuko KUNINAKA™ and Satsuki SAKUGAWA
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Abstract: Daily intakes of norbixin and bixin, the major components of annatto pigment, were studied as a part of the collaborative
researches, "studies on daily intakes of food additives”, performed by the National Institute of Health Sciences and five local
institutes of public health in fiscal year 2014. The market basket samples were analyzed and the daily intakes of norbixin and bixin

were estimated as 0.015 and 0 mg/day, respectively.
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2. BB

B EERIEE OFRELIE, IRSIATHEOE AN E SRR - e
WHIEET D7 — 212 553 & [E LR 3R AL B LA AR RS2 T 23 E
L7 TR A M ETICiTo 2. AL’
iz 172, ®EOKRMEIT 263 T, ZhER 1LITRLE T
OO/ LTz, SHORMIIS IR Z
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Ern, AT 2EMITTE HRY kg 80 2 3R
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—TRMFEZ IR kL. RELEABE T Z
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£ 1. FAECHNZEMEOSELTC 1 HREE
& 1A fidk MBE% 1 AMARE()
1R AR AR 33 49 337.4
28 B 26 39 84.8
3 Wb 6 12 311
M 15 17 34.4
Tl 524 4 4 1.0
41 el 12 18 12.1
L 4 8 12.8
P 1 3 0.8
5 B it 8 10 9.0
LI 13 25 65.3
6 B opERA 3 3 18
HH 23 51 36.3
7HE S 3 3 1.9
S 19 19 6.0
TR 2 2 0.1
&t 172 263 634.8
3. W
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JNERT B IO oY, B EK
RS OIS T2 5 L Cniei2nie b
DEPNZ. Th b OREELHRICONT, FERELOH
BE % [RIRFSERT O R 10 E R RIS TE  (QNMR
) ZRAVWTHEZEL CW=REWzEZ A, /e
XU OMEIL 15.6%, EX U 21X 346% ThH o7, ek,
SINTIC I T, BEYE S DM 2 100% & AR E L CHEYEIR
FRAATV, AR M CRIE L7z,

(2) ZOfthatIRE

BB 5 2 0% Waters #1484 Sep-Pak Vac C18 %, [
FEFR A AW BRI, 288K KOV HPLC OB I
EEIRIR 7 v~ 7T 7 R, T OMORISE TR A
ER L7,
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(1) SEAREMER
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2. [ 2 12 6 BESUE O WA EBRYAR D~ 0~ b
77 LNt SERIOSHTCIEBERIZHEY, ZFhEND
B O Y — 7 OmEE» D, REEZFHE L 239,

mAU
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X2 H#EeRHAH /IEXT D 156 wglg, EXFTY
3.46 pg/g FMBHED Y O b5 5 L.
(a:trans-norbixin, b: di-cis-norbixin, c: 9'-cis-norbixin,
d : trans-bixin, e : di-cis-bixin, f: 9'-cis-bixin)

(2) ¥k

ARTRANL 2012 FEEOFRA 9 & FRRITAT - 72, Tk %
4 312, HPLC O4firdefba#& 2 (R LTe.

2. HPLC &St

a2 Agilent 1100 series DAD G1315A
VAN TSK-GEL ODS 80Ts
(TOSOH, 5 um, @4.6 X150 mm)
B TER=FUL—
0.01mol/L kY 7 )vAalfE (7:3)
BT LR E=¢l
VitH 1.0 mL/min
A 10 pL
R 454 nm
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HoMLHESH—ELEEM 29 (NKERF 49)

—~FH> 5mL
REDCHA4 X (3min)
=D EE (3000 rpm, 10 min)

~FHUE (BRE) “EY

Bt (BrZ) L£EHR&

“A%TUEZTIK-70%THR/—I)LiAK 1mL

ZRIMFTAFYUBRE (10 min)
«BHT - A&/ —)LiB#®& 1mL
«—1%NH3 - 70% T4/ —)L 6 mLx3 Tt
(EfcrLEDEFIE 6 mL, 8 mL @ 2 [H)
=4 B (3000 rpm, 10 min)

ABKT20mLIZER

S5EEMELY
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#eg
Hh<RE, LEDORGTIAR
«—1%NH3 - 70% T4/ —)LT

Y <]

20mL IZES
=D #E (3000 rpm, 10 min)
LEHEAIB (HHK5A)
(AHEMNBEDFY LI-GEIT,
A%K%E5mLEIRT S)

5mL 53 ER

Cl8 h—hrYUYThI LA

—#BK 15 mL

(Fr—2)

—A32/—J)L 5mL

—ZBK 5mL

78K 10mL

«—0.001 mol/lLTFA = A2/ —J)LiA&® 5mL

BHR&

0.001 mOlILTFA = A4/ — LB CEREIZSEmMLIZER

T4 I A —/NA4T)L (PVDF 0.45 pm) THi#@

HPLC/DAD

X3 7+ +b—BXROWE

m #HE
1. BMEERIEEORINEINE, kT R
BB O R MBERIEREI N D, T h—BRERSOEH
BVER FIRAN & 2 2B 2 it LI 1 >3 o
W, JIVEFVUBLUOEXR Y OBENTNEEYE
MR ORAET 10 pg/lg (FIEEFHR BT v EF > v
156 puglg, ¥ 346 pglg) (275 L 2ZEL, iR
IEGRBR 21T - 72 (n=3) . FINENLGRBR O R % % 3
R LT, F72, MHTRBLOVERTREZ A ARTEH
B QIS) EiiRs a~ N 777 ¢ —mHICHE, 1EYE
W
HOBVIBELEAIZL Y RDIZEZA, /VEFV T
B TR 0.01 ug/g, EE TRRE 0.04 pglg, B3 v THiH
TR 0.04 pgly, E&E TR 0.20 uglg &7 o7z,
2. AR BURHIE RS
BREAGEI OB ER R EFK 4 -5IR L. JLEF
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), FLgo 7R CRIME - B - WEEE) 2 OB
Ih, 1-3#EMLIFME IR -T2, BEXF VUL, T
RTORMHEPOBRHIN ol L ORERE L
WCHRELEEREZRG6-TIRLE. JLESFY U OR
mFER DS HEOFET 6 FEn b2 <, 0.230 mg & 73
D, BIED 73%% o7, BN ORBEE T, HA
250.042 mg LB <, RWTHLEE 0.021 mg & 722~ 7=,
iz, &N, REOREI»HITBRH S e o7z, X
AT N T OB TR FIRA Ch o7z, RdEE
AREBLOBIERE RS FHE L2/E (1-67%) @ 1 ARRiE
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WAIRE  FE2RE 3 B o ARt 955 B %5 6 Bf o7 RE
FHRIE LT s WHEE -5 i - AR - Wb - BRI ER
B ] B MFEEH A - N L LSs| B - et
JAExL L 97.9% 96.8% 95.9% 95.2% 90.7% 94.2% 73.0%
ExL 88.8% 88.9% 80.9% 76.1% 77.8% 85.1% 70.6%
4 FREBAR - BRI L eV G4 R, ND. B TR (0.01 uglg) Riifi, tr: JEBRE (ng/g)
5 1R %2R 55 3 B 5 4 R 555 B 5 6 F BT HE
HERE FHERE LT - WHE - T i - AR - WO HERE - PSRy 5
Bk B - W -9 FL3E LSe! B - v
FLIR N.D. N.D. N.D. N.D. 0.123 0.283 0.093
(= N.D. N.D. N.D. N.D. N.D. N.D. N.D.
HA N.D. N.D. N.D. N.D. tr 1.098 N.D.
) N.D. N.D. N.D. N.D. tr N.D. N.D.
Rk N.D. N.D. N.D. N.D. tr N.D. N.D.
TR N.D. N.D. N.D. 0.081 0.213 N.D. N.D.
2] 0 0 0 0.013 0.056 0.230 0.016
# 5. AHERARI - BERIE R U U A AR, ND. : B TR (0.04 nglg) Al (ug/g)
LR 552 1 5 3 B A RE 55 ¥ 5 6 HF 9T RE
HERe FHRRE LT o WHE - T - AR - OB - RFEH - B
Bk B BH-MEIE OB - FLE LSe| B - v
FLIE N.D. N.D. N.D. N.D. N.D. N.D. N.D.
(= N.D. N.D. N.D. N.D. N.D. N.D. N.D.
HOR N.D. N.D. N.D. N.D. N.D. N.D. N.D.
N N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Rk N.D. N.D. N.D. N.D. N.D. N.D. N.D.
L N.D. N.D. N.D. N.D. N.D. N.D. N.D.
) 0 0 0 0 0 0 0
6. AHERAR - BERI 2 L E X1 HREBEE. (mg/ A/day)
BAIRE 2R 55 3 B 5 4R 555 ¥ 55 6 HF TR
1] FHRIE LT - WHE - B WARRE - EDMEEE - RIEE-HE REIE
okt o - MIE . RE - I L ErE OB - e
FLE 0 0 0 0 0.009 0.011 0.001 0.0207
il 0 0 0 0 0 0 0 0.0000
WL 0 0 0 0 0 0.042 0 0.0419
N 0 0 0 0 0 0 0 0.0000
Ry 0 0 0 0 0 0 0 0.0000
R 0 0 0 0.002 0.016 0 0 0.0179
] 0 0 0 0.00035 0.00416 0.0087 0.00012 0.01341
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F 7. BEERIR - BRI R0 1 HRERE. (mg/ \/day)
BLRE 2R 5 3 Bt 04 B 55 B i 6 B W7
FRURE AT . WHEE - T g - s - R - REE-HE BREDE
4 \ B ‘ \ ‘ o \ s
Ok ¥ - REISE OB - U LA B - EEE
FLIR 0 0 0 0 0 0 0 0
ilid 0 0 0 0 0 0 0 0
HUR 0 0 0 0 0 0 0 0
I 0 0 0 0 0 0 0 0
Bl 0 0 0 0 0 0 0 0
G 0 0 0 0 0 0 0 0
) 0 0 0 0 0 0 0 0

#8. T h—OEEDETN b o T BB O IR, B huT A FEEEEART /A FOFE, T T h—EET T h— k.
N.D. @ bt TR, tr bR, R RO WAL « pee

BRI4  EEE o FoR JEXTL ExT i 1i5Ed B BE B For N EFTL ExRTU
FLbg it piica K5 H N.D. N.D. I 5f 7 — ALKk 7 N.D. N.D.
ALt 28 PSS | 7 N.D. N.D. IR 57 T RTAA 7 1.61 N.D.
FLIE T 28 =53 7 0.24 N.D. 7)1 U 5H T RTA A 7 2.03 N.D.
i A ARLMFIEZ 7 N.D. N.D. 7)1 57 V7 N7 U—2A 7 1.50 N.D.
kL 51 F7 KT AR 7 2.31 N.D. 7)1 61 bbi 7 N.D. N.D.
AL 5T U RTA A 7 2.03 N.D. 71| I (5 va—hr—% 7 N.D. N.D.
FLE T i T2 KT AR 7 0.61 N.D. ) 61t va—hr—=x 7 N.D. N.D.
FLIETHT 57k vy —y b 7 N.D. N.D. NS 67 Frrovy— 7 N.D. N.D.
FLIETHT 5i VA2 RN 7 5.74 N.D. R IR 20 KELH 7 N.D. N.D.
FLIE T SHE TAAINY 7 1.89 N.D. Felr U 28 Ry 7 N.D. N.D.
ALt 6FF boi 7 8.31 N.D. R IR 20 ZDfho 7 N.D. tr
FLE 61 r—% Ko 7 0.12 N.D. Fo R b 20 Z o 7 N.D. N.D.
L (i RT3 7 N.D. N.D. R 2R ZOho 7 N.D. N.D.
kLR i3 ER A | 7 N.D. N.D. RIRFIR 2R SN2 | 7 N.D. N.D.
ALt THE LT 7 1853 N.D. B8 20 LS ANE | b N.D. N.D.
i 7 20 Z oo 7 N.D. tr R 20 hHES T A 7 N.D. N.D.
(I=xis] 20 LS ANE | 7 N.D. N.D. Tl I Pt ALnEiEz 7 N.D. N.D.
& 20 A VAR NT—A 7 N.D. N.D. R IR Lt N SR E 7 0.54 N.D.
fili 5 i 28 S T A 7 N.D. N.D. Folfy IR ARE FEANT. 7 N.D. N.D.
BT 2R FEA » 70 A 7 N.D. N.D. R 57 F7 KT A A 7 2.31 N.D.
i axE ALEIED 7 N.D. N.D. JEIRF UL i3 T NTA A 7 2.03 N.D.
{(Ik=xit af DI EIFE D 7 0.36 N.D. SRl i 5ik TAATY—LA 7 0.73 N.D.
i 7 5H TA R Y — I 7 0.25 N.D. R 51 VA RN 7 1.59 N.D.
{(I=xis 51 Ya—2s =LA 7 N.D. N.D. SRR 6t Ya—2sJ—A 7 N.D. N.D.
& 6l AANATVL—UFvh— T 1.13 7.67 R IR 61 Va—27)—A 7 N.D. N.D.
HUTHD 28 Zfho 7 N.D. N.D. Tl I 61t Va—7U—2A 7 N.D. N.D.
BURER 28 PSS | 7 N.D. N.D. R IR 61 =% Koy 7 0.11 N.D.
FOH 20 iR T A 7 N.D. N.D. FR IR U 61 =% KFfvw 7 N.D. N.D.
HRER 28 FEA » 7oA 7 N.D. N.D. R (i =% Ktuy 7 0.13 N.D.
FOH 20 ~vHa= e ANRT T 4 7 N.D. N.D. SRl B 61 IRT RS 7 N.D. N.D.
HORCER A ALrziEz 7 N.D. N.D. Sl i 61 X LT 7 1.88 N.D.
HURUHD Pibics G 7 N.D. N.D. R 61t Frooey— 7 N.D. N.D.
HUTAR 354 FIRTAA 7 2.31 N.D. RES T pisa Do # N.D. N.D.
HURER 57 TAATY—L4 7 0.29 N.D. AU 3 S AVE | 7 N.D. N.D.
HOUER 61 i Ay 7 33.27 N.D. TR YL 20 P T A 7 N.D. N.D.
U 67t a—hr—% 7 N.D. N.D. TR AT RLPEIED 7 N.D. N.D.
iontils 61 Ya—s—h 7 0.17 1.50 TR P23 PN FIE D 7 0.54 N.D.
HOHR 6FF NB =l 7 N.D. 0.26 TR A NI 7 1.00 N.D.
FOH i3 vy M 7 N.D. N.D. TR 51 F7 KT AR 7 2.03 N.D.
HOHED i3 ¥y T —H 7 1.88 N.D. TR SHE VTR U—h 7 7.17 N.D.
HURHD 67 Ty 7 N.D. N.D. R 57 TAAINY 7 0.32 N.D.
HUTHD 61 Frroey— 7 N.D. N.D. ThR L 61t Va—7U—2n 7 N.D. N.D.
HURER THE Ea 7 N.D. N.D. R 61 vt 7 N.D. N.D.
) 20 RELH 7 0.20 N.D. TR i3 TV 7 N.D. 0.77
el 20 v ha= e ANRT YT 4 7 N.D. N.D. B THE TR 7 N.D. N.D.
TEBEED S EHH ER D b2 B mBEREEF o 7 20 IR (83%), I mT /A RBRORROH TR
Mo EaAEEEZF - 1018, FENLRDEZ 1 AER b 49 B RH 7 BR (14%) 725 0.11 pg/g - 33.27 pglg O
BAERIL- 121 Lz, (ERIAMITA 0 IKT, 0 JNAEXVURRHE SN SHEENE ST L DI,
2 BlA Lo R 17 iR %2 R e 73 ik o i & A6 FEOHEE A (33.27 pg/g), FLIR 7 BEOF LT
Tolce 2A, 77 F—GRORRDH - - i 24 ik (1853 uglg), FLIR6FEDH HL (831 uglg) 72 ENH
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ST, EX UL, 6 EED 4K 5 0.26 - 7.67 pg/g 1 6HEDAANAT L —2 T v H— (167 uglg) Tho7z.

HER, 25 3BENTF h—BEER, LBENT =
F A ROAFEFRR T, BbEMH->T2bDIL, I

# 9. fERIESEIEME,HHEL LSRR - B L e B R

- B E R D EBIR D RS T b D (pg/g)
5 LR 5B 2 R 553 W 5 ARt 5550 5 6 If TR
RS BRI LT s WhIH - T A - R - WRERE - RIS - IR
Bk i B MRS P - IR FLE HrHE 5 - B

LR - 0.002 - 0 0.251 0.049 0.120
e - 0 - 0.007 0.004 0.013 -
T - 0 - 0 0.042 0.845 0
=] - 0.0004 - - 0.100 0 -
Eits - 0 - 0.010 0.126 0.017 -
T - 0 - 0.047 0.235 0 0
ST 0 0.0004 0 0.011 0.126 0.154 0.020

# 10. R ESHIERD SR LB R - B2 B &,

- KRR EBRDERESED ST b O, tr: R (ug/g)
51 RE 55 2 o 3R 5 4T 5 5 ¥ 5 6 I 5T RE
1B AR AT - WHIH - & BITH - AR - WK - RS - B
HOEk FH - MRS A - I FLH A HH - g
KL - 0 - 0 0 0 0
e - tr - 0 0 0.086 -
BT - 0 - 0 0 0.020 0
| - 0 - 0 0 0 -
i - tr - 0 0 0 -
e - 0 - 0 0 0.036 0
ST 0 0.000 0 0.000 0.000 0.024 0.000

F AL AR HEM SR H U2 BE5 - R L BT v 1 ARIEERE.

- R E A DERI R R <, BEUES Omg/ N iday 72D b D (mg/ A\ /day)
FIRE 2R 5 3 RE 55 4B %5 Rf % 6 Rf 557 R
PEEE FHuRRELT s WHEH - T AU MIRE ROERE - RSEEIPR RERE
s ] B RESER AR - S AL Lo, N R

LG - 0.0002 - 0 0.0186 0.0019 0.0010 0.0216
e - 0 - 0.0002 0.0003 0.0005 - 0.0010
O - 0 - 0 0.0031 0.0322 0 0.0353
%) - 0.00004 - - 0.0074 0 - 0.0075
Fit - 0 - 0.0003 0.0093 0.0006 - 0.0102
e - 0 - 0.0012 0.0174 0 0 0.0186
ST 0 0.00003 0 0.0003 0.0094 0.0059 0.0002 0.0157
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F 12, fERIESREE D bR L7z SRR - BERI 5 o 2 1 H i .

- xR LR B N R, FEED 0mg/ Nlday 7D b O (mg/ A\/day)
WAIRE 2R o5 3B 5 4 B 5 5 B 5 6 BF 57 Rt
RS B LT s WhiE - T faiE - AR - EDBER - RSEEC-EPR RERE
#ok o FE - FEFE M - UM LI LS R R85
FLIR - 0 - 0 0 0 0 0.0000
e 0 0 0 0.0033 0.0033
H 0 0 0 0.0008 0 0.0008
)| 0 0 0 0 - 0.0000
It 0 0 0 0 - 0.0000
e - 0 0 0 0.0014 0 0.0014
Tt 0 0.0000 0 0.0000 0.0000 0.0009 0.0000 0.0009
fEBI A D FHE BRI /L EF 0 1 HiRERE EX UM E NS, BURK, i 6 BED 4
ONHIEIL 0.0157 mg L 720, BERIBUELD & R 7o fadE RIEDAHTHY, 1 HBEIEOFE)#EIE 0.0009 mg T
B 0.0125 mg LV @V ML e o 7e. (@RI B A bofo. BBERNZIE, AlE, Wi, B ORI HRERE
L7z v EF Y ORBIRUEIZES T 5 BMEERI 0% 5% MEMo Tz, fEREDHFE RO e % v v ORI
5.5 L, 5 #EA%0.0094 mg (60%) , 6 #£7% 0.0059 mg (37%) G BILATHABUR O E & T IRAN & /e o 72,
ThHY, ZD2 OO TRED 9T%%E HD T\, Fie,
BRI RS &, Ht, LR, IBONEIC R EREN S vV &%
Motz 72720, JAEXVUERMBICE S TEARIC 1. SHrEICONT
RELELDERALI, FHEBOBEREREIL, 1-2 4841 5FE (GHAEE - FLE) oV TiEA~F I THIET %
DEHOFENKRE L, ZORENLT LS, ik k L&, MR E Y —RICEELIRENR R b, 2012
LEBMEOEBENEKIEL TS LTV R0, R (RAXR) ETIEAONRWERTH 27
AR AN FE LRI L EX L ORERIGH & W, BEEZ B L. BOTIIARE & FUE OB B
R GRDT b D LT 5 &, 5 RECIIRER] MN1:36 Tho/DIZHKLY, /IETIEL: 72 THY,
REHL V@L< A2, 6RETIHERVMEL ooz, EBHIC5 RN S~ NI ARRE X 0 b FEOBIREIS 23K & )
FETIE, ERESL SIS b0, FERIEEHT ol ZOZENDL, HEARDOZ LRI BFIZE Y [EE
ERBRUT L2272 DRE Mo, 2D &b, LIZEBEZBN50, BEBICOWTIIRATHY, 5%
FERE L CTERESRICED D 5REE 6 BEOEISN, B DR EET 5.
SIEE it & A1 £ 5 TR L7z,
#13. 7 b—FERSO 1 HEREOHE (mg)
R 2003 2007 2009 20107 20127 2014
JEXRT Ly A (0mELE)  EEE 0.016 0.024 0.015 0.016
{8531 0.028 0.065 0.014 0.015
N1 - 65%) AR 0.008 0.008 0.013 0.013
{8531 0.008 0.016 0.021 0.016
(S BN (20 mELh ) AR 0 0 0
1) 0.002 0 0.0001
WL (1-65%) AR 0.059 0 0 0
{531 0.028 0.001 0.0003 0.0009

TN OB R & KRR O DI L7 fE
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2. BIEOHR

2003 FEERABENLD ) L EF T, BX U OERE
OB EH 13189 23450, 2009 FEFED B0 & b
WTIEKRE RESIR ONT, BRI X 5 2l THERB
LTCWa. 2009 4EEDEF T ATONTIE, ZOEIR L
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