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Extraction and Detection Method of Lutein Ester in Bakery Food
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Abstract: In order to detect the lutein esters in bakery products and select the extraction solvents without ether, this paper
studied the saponification time, KOH concentration of lutein esters in bakery products, and the extraction effect of different
extraction solvents. The results showed that the optimal conditions for detecting saponification of lutein esters in baked food
were: 2 g sample (batter/dough), 0.2 g BHT, 10 mL absolute ethanol, 10 mL 60 g/100 mL KOH aqueous solution, shook at
room temperature for 3 h. The extraction solvent cyclohexane:n-hexane: ethyl acetate=1:2:2 was the best extractant, the
recovery rate was 94.31%~103.83%, and the relative standard deviation of the precision experiment was less than 5%.
These indicated that the method was suitable for the extraction and detection of lutein esters in baked food.
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1 MRERE
1.1 MRS

M RARE WU E R R R A
RS &) (IRAT AR BT R ER Al 98 Jbanifs
TR A MURTANRDRE 45 SRRy, NIRRT
BR 2N F 5 Crisco A B yH 32 [E J. M. Smucker 2y
s TR FHER  ThERAEH R E RN B, LR
WAV AT FRS 7] RIR S B hh g, T i A
RS &l A d TRy bt B A B 7l &4
e Srprall, R ORER) fh2AFR A ;5 2, 6-25L
T (BHT)  4#rall, it vamkA:feplk-if
RN Jo/K 25, FRJERCT ik . F e PR ke, 1E
bt ks, dbnEEHERHE A R /] 26k 53
Hral, 65T BB A BRA Bl 298 2. . AR
SYAITAL, 48 S (R A 2F 50 28 75 I 8E AR UESS
97% 4lifE, 3€[E] Chromadex 2\ F] .

HMG600 FImAL  #EEG Hauswirt 2375 FTEERS
T-PHRE TJsF B GHTTT) 23 7l KB5010 PRy g HAAkDL
IR SIS A PR F]; RE-52AA FEREZE KAL i
WAV EAINES) s ME203E 4307 fEEFEL
FIHTAF]; TDZ4-WS BLOHL WIrE M Es e 4 A
BRASHE]; W2695 @SR AH A Bl R RS e
MES, FZE Waters 23F]

1.2 XWHE

1.2.1 FESbEE SEEHIAS 122 &% El-Sayed MPY
HIRERERIRIVET ISR, K 90 g S BRI FTHE,
INAEA M EZERAY B A 70 g HEFD 1 g £
i 30 g 7K; i 130 g AIRATEREA R 4 g YT 8y, FHHI
JIBAEE; B A B ALY, 25 4 P4BERE S min, 56
5 P4FE 10 min, HilBSCEDS

AR T2 A B T 2™, % 165 ¢
ANk ifk, 5 0.06 g M KGR EHIRA; 180 g
SRR 2 g £ 90 g ANRMHE SN AThAE ;s InA
110 g AIRA AR ST 5 A BRI, 5 4 £
$HE 5 min, 55 5 PHEFE 10 min, HH B0

PETHI4 T2 29 Zou 2509 BRMEDET- i/
FFHER, FREL 0.05 g MR ERIEH S5 20 g
N HIRA); 75 30 g 4IbBE. 1 g £ 0.8 g BRFRA
. 0.4 g BREZ S 16 g K it PE; AHH IR,

5 70 o KA S ER BRGNS TR & s AT, ) T BEEE
EE OIS S A A
1.2.2 PR DM E KA R
WS B T TR A O B — 2 i Y 2 R IR T A
F 0.1% BHT Je/K Z g, fieidil 0.5 mg/L M-85 2 W5
ZEW, T 0.22 pm Je it g, JE T
1.2.3 RIS IEIE M K ERAY R LR,
WERRFREL 2 g FE& RIS ) T 50 mL 2045
d1, LA 0.2 g BHT H1 10 mL Jo/K 2B, YRI5 .
A3 BB 10 mL 20, 40, 60 g/100 mL KOH 7KK,
IEPREZ 1 min {R5), FIBAVELEERE S TES IR R 43
SR 1. 2. 3. 4 h, FFE 5 FAT.

AL RIRERIIA 10 mL ZEBGHED YR 5 min
J&, 4500 r/min B5.0> 3 min, BRI 2 K, &I
B« ZEBUSBIFRES L 10 mL 7K BE%%, 4500 r/min
B0 3 min 432, BMEE VR 1K, AIFAPUAHE. 7E
KR 30°C THEREZE A =TT, HH 0.1% BHT ZBs)Es
W P 15 S o8 R I P 925 Vs fi AR T ), I e A T
25 mL fEEAEEH A, i 0.22 pm JE IS, AT AR
S3HT o
1.2.4 FHBUFHIIHE  WH 5 mL 0.02 g/100 mL K9
I FE R L BRI T 50 mL BG4S, A 10 mL
60 g/100 mL KOH, 10 mL 0.1% BHT JC/K 2.1, i
BEYRT 1 min IR2), =R F 24k 3 h, DRSS PAT
5 K. BALE AR AR ERIA] 1.2.3,

SR ERR PO FLNARSER | IR, FEHGA 5
R ZREE LR 1,

R FEPURFIRR

Table 1 Extraction solvent
Eaindesilluea BERIRZ il
HEBURFIAR R o ke IECkE: ZFROER=1:2:2
FERUR IR 2 ATk 1E Dbt RE=2:2:1

IEC ke AE=7:3
IECkE: LFRLTE=7:3

BRI A3
BRI FR 4

1.2.5 Ay

1.2.5.1 =80 WA 3% 75 HPLC-PDA 4% 14 %
Venusil XBP Cy, 4341 (5 um, 250 mmx4.6 mm);
FEIEL: 30°C; P shAH: B /7K (88/12, v/v) AT JLRUT
FEFE; 6 PR, 0~18 min, HI /7K 1 100% 725 28
10%; 18.1 min, I EE//K HH 10% 254 25 100%, 15 B8
10 min; ¥3%: 1.0 mL/min; #0 9% K . 445 nm; PEEE
i 50 pul.

1.2.5.2 BMEEEESEIE

x= XV, 1 ® (D
m F

2P, X ORI BRI i, pe/gs m 3R
NEERL R, g5 ¢ FN AR E - ZR A3 O RE R AR
S, ng/mLs VORISR R OE AR, mL;
F 2R EOE R AR S BT isURRE e R S X
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B 2R 5 S A AR I g T AR -GS AR A g T A, R
H sz 2 204 T AR LA R Ee Tl AR T A AR A FR
B AHFET T R ER S = LR R T
1.2.5.3 e RbaAEIZR  HEFIFREL 5 mg P RbR
HESN, LA 0.1% BHT LB WA T2 45T 25 mL
kRS, BOH] 200 pg/mL FRUESE W . BERGEEG
fif T —80°C VKA. MELHE 200 pg/mL T ELEL 100,
250, 500, 750, 1000, 1250, 1500 pL F# E 10 mL
PR OAEEIRT, JH 0.1% BHT ZEESARGEZS, 15819
FEMRCA 2.5, 10 . 15 . 20 . 25 . 30 pg/mL BYFRAE
W o FEASTRA B (i B R ARMEROH 0.22 pm JE T 5
g, AT TSN . DABRUE TAER 00 B A i Al
b, WEETR S PAAR AR, il 2 rbrii i 26
1.2.6 Jrikirar SRR IR OS2 B AR AR
PPN T2,

43 18] 50 mL &5 .04 i A 2 mL 30. 60,
90 pg/mL M B ZEARbh, F 10 mL 2585 F/RAUE ik
60 g/100 mL KOH, /il A 10 mL 0.1% BHT JC/K Z./iE
J&, WERPRY: 1 min 57, HH 1.2.4 G5k H i A2 BG4 57
R Z VAT IR . ZE/KIE 30 °C e ZE R T,
JH 0.1% BHT Z B8 WIHE e BRI IR 1 Vi ok
W, LSBT 10 mL AR D, B2 AT 3 2H.
1.3 HELIE

JH SPSS ARG HEA T 30T, FEE T L TR
Sy AT BT R SRR 3R U7 22 43 pr v B R R i,
P<0.05, U E A REHEZER .
2 ZFER5VHE
2.1 MEZRENECEREMURERD T

JH 20. 40, 60 g/100 mL KOH /KW 4y BIAEZE
W FHEAT 1. 2. 3. 4 h B4R, (BRI R S
i< aniE 1 s, B 1 45%0, 1~4 h 60 g/100 mL
KOH Ak F ARG . 26 mRI A O b 24k
ok R S TR,

&l 2 i 20 g/100 mL KOH fLAk Jo MRS ]
A TR AR TR AT PR B A 8 28 2 s i I A, 1tk
FAE T PR SR I 2R AR T A A 2
AT s CAnBEiETh . 450l AR BEFE 2 BEH 14
SIGYH, AR 2, DRI P o BRI R R Ak
AT B B TR] A HERS, 1 SR A 0T B T DA
b, BT DAHERT XA S AR i, KOH AR s+
T RIEORTE =g [y e N P S (i e R (B P A )
KT MR 72K 1 74 40 g¢/100 mL KOH 4%
PER R AR ISR DR R B e T Hm
P KOH S5yl mi25 R ERMHE R, rafbsk
144 60 g/100 mL KOH ., 3 h BI85 25 (10 & =ik B
KAE, Z It T .

MIE 3(A) AT LIE Y, 1% 1E 2 4 R, Horp
d WS TR ) BHT, T BEAS 25 2R R Al 2 Ak i
Skt R AR E TP AR . ShRiE R R
P ETEEIXT L, B a W e Ut 2R . B R IRS

2022 4F 1 H
400 - (o)
% 350 - . .
2300 — 1
EIJHH 250 | )
i . —=— 60100 mL KOH
+ 150 —— 40 g/100 mL KOH
2 100 - —— 20 g/100 mL KOH
ig -
.m_\] 50 A — e
0 T T T T
1 2 3 4
BARIE (h)
400 (b)
% 350 4
&
=300 S S —
I# 250 b
{%ﬁ 200 ] . == 60 g/100 mL KOH
i —— 40 g/100 mL KOH
T 1504 o —— 20 g/100 mL KOH
£100 e °
o 504
0
1 2 3 4
2AkEE (h)
800 1 (c)
700 -
=0} =
= 600 -
] ]
i 500
5% 400 - 4
ﬂE‘ 300 - Pl
I 200 - " —=—60 g/100 mL KOH
é L —e— 40 g/100 mL KOH
@ 1004 —— 20 g/100 mL KOH
0 TR =
1 2 3 4
SBARIE (h)
B 1 AHEEAAZATERE () EEH(b) . YA
() EZE W& &

Fig.1 Lutein content in cake batter (a), egg roll batter (b) and
biscuit dough (c) in different saponification conditions

2 20 g/100 mL KOH RALS5 MEERETII (a) | 55 10TH
(b) AT AT (o) PRI T 85 2 L i ]

Fig.2 Lutein ethanol solutions extracted from cake batter (a),
egg roll batter (b) and biscuit dough (c) after 20 g/100 mL
KOH saponification
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Fig.3 HPLC chromatogram of lutein ester extract(A ), lutein
dipalmitate standard(B), lutein standard(C), 0.1% BHT ethanol
solvent(D)
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Fig4 HPLC chromatogram of lutein esters in cake batter (A),
egg roll batter (B) and biscuit dough (C) after saponification
with 60 g/100 mL KOH for 3 h
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Table 2 Extraction effect of different extraction solvent

systems
AR A FR N #F A ik (pg/mL)
W A IEC ke ZBRCBR=1:2:2 25.31°
A2 ke 1 e =221 25.50°
A3 1E O b =723 24,05
G4 IOkt ZIROEE=T:3 25.13%

TE: AR T RN 25 A B AR R Z (A7 35 122 57 (P<0.05)

TEAWUS R, JUHORSE AU (18 5), %
PR 2 32055 H B S iy =253 )2, HL b a])2 B s
Go XPrpialZ G A B, $EAT 1.2.3 R EES T
IKIEVEABR T R I AN Sr)2, TN - KA LA
HHE, S N . B e A — e R
K, iR 2z, HIEC et T B $2, S IFAPIAH.

aeees

e ey e

ey

e

> 2 y
P 5 ANTR]ACIGR R — AR ORI
Fig.5 Effect diagram of different extractants during the second
extraction

PRI DT il 21 A6 Bl A 25, AR HGR] 1 F 2 JCER R
255t ZEEM L SR 34.5 °C, 2R Z BRI 2SR
73.94 °C, J& AR MAb 20, amad 36 3 X b A HGR
BAS, FEBUAF 1 A IRAR . 57 1, SEPEAEEGR 1 8
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Table 3 Comparison of extraction solvent cost

S R i&f&g& *forlﬂﬁg% L%
HEGFI RO hE: IEChE: ZFBRCER=1:2:2 466 27.6
FEWGA2 PR b 1E e N Ei=2:2:1 137 81.1
EFRAERGH b B b ZE=1:2:2 169 100

23 FELMTERE. MR

E 6 Fis, FEETERTE 0~30 pg/mL U FEINZRE
X B BUF, PETFR N y=174.31x—15.898, AHC E %K
RP=1. HYEAHBR M EME L S/N=3 I}k B, 75-5)
I EE IR PR g 0.5 ng/mL. FEFRJ7EEE S Pt
HE IR BR A 3 ng/100 g, £330 (1) 38, KRR
A1 0.012F pg/mL(F AR IE REL, St o 05 m A

5% LS T AR T A EL AR TE B ), O<F<1), i 5518
AR TRD, AEUKS HY PR A7 78 22 S5, DU JH: 2% 22 Wl RE N
HPLC AR S AN A], LA RA AR AE T AR A ™ A
HOME AR, A BRANE S SRS MR A5G, I SR
TEAE B TR A B — BRI A 56
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Fig.6 Standard curve of lutein

2.4 FEENERFIEEE

MFE 4R, AR IEC K AR O
BE=1:2:2 2 B[, it 25 2 I3 S 94.31%~
103.83%, FHXTARAE R 2Z 349/ VT 5%(1.78%~4.08%) o

K4 W EFE BRSO LA A

Table 4 Lutein spiked recovery and method precision results

G T & S plES7 35S IR A bR R 2
(pg/mL) (mL) (pg/mL) (%) (%)

1 30.0 2.0 5.77 96.18

2 30.0 2.0 6.12 102.01 206

3 30.0 2.0 5.98 99.72

4 30.0 2.0 6.17 102.78

5 60.0 2.0 11.99 99.91

6 60.0 2.0 12.08 100.63 178

7 60.0 2.0 12.32 102.69

8 60.0 2.0 12.46 103.83

9 90.0 2.0 17.34 96.31

10 90.0 2.0 18.65 103.61 408

11 90.0 2.0 16.97 98.00

12 90.0 2.0 17.64 9431

3 g

TE X R B P B R R A SRR SRR IEA TAUE
5%, 19 B A 2 ALt ] 2 3 h, KOH /K e )&=~
60 g/100 mL. UbAb, il X FAS [F) 25 BG7s 751 19 26
RN, ROk IEC kS RO TR=1:2:2 ZEHRK
SRECAE, BN AS LU FEIARBEAR T 72.4%, 1207
N 5 R S AR R PRI 2218/ N T 5%, [BDIACE
94.31%~103.83%, FBHIZ 7 1R B0 o

S ik
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