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Optimization of carotenoid extraction process of Kiwifruit
by response surface methodology
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Abstract: To establish and optimize the extraction method of carotenoids from Kiwifruit, carotenoids
were extracted from the flesh of yellow kiwifruit Jinshi 1° by ultrasound-assisted extraction method.
Combined with a single factor test, the OD,5, value was used as the detection wavelength to optimize the
extraction conditionsof carotenoids in kiwifruit flesh by response surface methodology. The results
showed that the optimal extraction process parameters of carotenoid from kiwifruit were as follows: ex-
traction solvent ethanol-acetone mixed solvent (volume fraction: 2 ¢ 1), extraction time; 33 min, ex-
traction temperature; 55 ‘C, liquid/solid ratio: 16 : 1 (mL : g). Under these conditions, the extraction
content of carotenoids from kiwifruit was 70. 04 £0. 66 (ug/g). The process is simple, fast, stable and
reliable, and can be used for the extraction of carotenoids from kiwifruit.
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Fig. 1 Full wavelength scanning of kiwifruit extract and
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Tab. 3 Response surface data analysis table
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k2% 6.05 7 0. 8649
KW 4.03 3 1.34 2.66 0.1840
iRz 2.02 4 0. 5053
MY 10516 16

L FR P<0. 01, * 7R P<<0. 05

3.4.5 R pERALKE R IIE MR Design ex-
pertl2. 0 FAFEIT, R BRI T 235
B ] 33. 166 min, WRHE 16,199 ¢+ 1(mlL ¢
@) LE-NEIARFL 2. 289 ¢ 1, AT 445 Y
AT BRI S 8UE I Dy - S B ] 33 min,
WORHEE 16+ 1(mL * @), ZECTREIAR L 2+ 1
TEZSENIERE b 64T = KR & R E i, 25 5
R A TRk A N R AR R

(70. 04 +0. 66) pg/g. S HMAE N 71. 185 pg/g HH
b, HiRk 22 /N 5 %.

4 it

ZIREARETE T AR BT i AR 5
Fb B IBOHR S | 12 BT [ 0V Ak b 45 B PR 3R X i A
BRI B N ZHRICE 1 0 2 ) AR R0 45 R
T L FE TR A v S S S AR BBUA ) L Ik Ak
PRUETR AT B L U ANAS L 688 T 55 CHE N i
FEFEEGERE  7E IR Al e IO R | SR e D
TN TR A FR L A8 — 28 43 B, B T Box-Be-
hnken % #E47 T 2RI, S EE E G
BRI A] 33 min, WORHEE 16 ¢ 1(mL ¢ @), &
TN ERRER LG Sy 2 ¢ 1, 34T = IO 50 0031, 45 51
R RERE 2 B N R AR I 5 (70, 04 £
0.66) pg/g, SHMMH K 71. 185 pg/g FH L, Hik
22/NTF 590 16 A A5 0 55 SRR 25 R K, TR I i
T EL RS ] {5 B ELA AR R 0 R A (L o 3 A
FI RGO BRIk 52 i 280 8 D R iF AT 4R
BT 2058 a2 B PR 3 FE S I g0 Tk vE 4% T it
AIFRICSRAT s IR WO B e i A S BAR XS 42, 9F
RITBRHIEEA S N BRI 0y & . AR5
WP BEA T LT AR B L B G T Rk ok Rk
3% BRI, B 5 ) 5 8 R R P A B R AT BRI
AH LGB 1 45 Ty s il B, O HL AT AR TR R 1
TR B s R R e 1 TR AT AR I T AR A, S5
E ARG A H AR Wi I T 9 T 85 M 1 X 52
R AT, HH 3D B4 e e [ R om Bk B
R L2 5 FUI AR 22 8] (9152 22 /N T 526, %
TR O EA AR AT AT, AT A BRAGER th 28 8
B PRIU AR A S KA % 2 BRIk A TR
WFSEFIR AT — & AL

S

(1] PNVEFH, J5 449, 38 E BRI R B 0% I5 00 DR A7 5
SRR s PR 4) , 2020, 21, 1483.

056002-6



%54 Z R.E.AE@ERABRBERERAY FERRLIY % 59 &
(2] BV, BE, His, 2. BPUE (Actinidia Lindl. ) netic study of the ultrasonic-assisted extraction of

[3]

[4]

[5]

[6]

7]

L8]

[9]

[10]

[11]

[12]

[13]

[14]

YR % & R PPk LT SR A 24, 2019,
36 1214.

B, 15 B RBRIERE S RN GO 19 A2 4~ R P UL
HREFFHID]. M & ool K, 2017.
KitE, HiE AR P AR B L
‘Hort16A’ %Iﬁ?ﬁ@ﬁjﬁiﬂﬁﬁ?m?ﬁﬂ[ﬂ. T ) GER
5B, 2018, 27; 1.

Xia H, Wang X, Zhou Y, er al. Biochemical and

molecular factors governing flesh-color development

’J\

in two yellow-fleshed kiwifruit cultivars [ J]. Sci
Hortic, 2021, 280 109929.

Eggersdorfer M, Wyss A. Carotenoids in human nu-
trition and health [ J]. Arch Biochem Biophys,
2018, 652 18.

gkEe, B, TR, AF. W NSRRI Ak
FRMT 2] & T RHE . 2019, 40: 199.
Lima RD S, Nunes I L, Block ] M. Ultrasound-as-
sisted extraction for the recovery of carotenoids from
guava’'s pulp and waste powders[]]. Plant Foods
Hum Nutr, 2020, 75; 63.

HRWRaE, AR, RN, 55, GO B 2R U AL
B D RBAR RS EAEER L] R
5%, 2018, 39: 27.

BaE T BCEE, W, . R R B A R B
W MR T ZAAL) ] &k Tk RHE . 2020,
41. 162.

faf g, PhEIE, ARZE 0, A5 RS b RIRRLY
OIT RS HE LY . A2 4f . 2018, 53: 700.
C S, Chakraborty S, Deka S C. Opti-

mized microwave-assisted extraction of bioflavonoids

Mangang K

from Albizia myriophylla bark using response sur-
face methodology[]]. J Food Sci Technol, 2020,
57. 2107.

W R, B, A W R A SRS i 2
KEELZLT] N RZE2 M HARLERR, 2020,
57: 791.

Hadidi M, Ibarz A, J Pagdan. Optimisation and ki-

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

total saponins from alfalfa (Medicago sativa) and
its bioaccessibility using the response surface meth-
odology [J7. Food Chem, 2020, 309: 125786.
Muhammad U, Sagib J. Lu Z X, et al. Ultrasound-
assisted extraction of carotenoids from carrot pom-
ace and their optimization through response surface
methodology [ ] ]. Molecules, 2021, 26: 6763.

Li N H, LiJ, Ding D X, et al. Optimum parameters
for extracting three kinds of carotenoids from pepper
leaves by response surface methodology [ J]. Separa-
tions, 2021, 8. 134.

. BOENE, I, S R SRR EE R S
hREE MR TR L EZ, 2013,
1. 11.

WA . VPR, BEA, S5 AR RIS N R
AT 200 R ohsei e L) ] M K224 &k
W5 AERRRER . 2021, 42; 93.

THUR, Babeld, FBEEHE. . na Rk oAb b,
R BCT 2o 5e )] & 5o 5 &, 2015,
36 24.

AR, 22303, NIk J 8 bRk
YR BT ke LT, R Dok B 4L, 2021,
42. 403.

Feki F, Klisurova D, Masmoudi M A, ez al. Opti-
mization of microwave assisted extraction of sim-
mondsins and polyphenols from Jojoba (Simmondsia
chinensis) seed cake using Box-Behnken statistical
design [J]. Food Chem, 2021, 356; 129670.

Brazil N T, Medeiros N B, Fachel F N S, et al. Op-
timization of coumarins extraction from pterocaulon
box-behnken
trichomonas vaginalis activity [ J ]. Planta Med,
2021, 87. 480.

/N, ZR], gk RERISEH D R AR
RERFHWE AL b EIRE, 2018,
31: 11.

balansae by design and  anti-

L e s e S

t SIAAXHER:

t o
t
459-

e

o

I: %i’ bil5
056002,

t

B2 TKRERER. AR NI UACBRBRBRE N DR 0T ] IR FARBRA AR, 2022, i

t

. LiL, Xiong Y, Zhang Y Y. et al. Optimization of carotenoid extraction process of Kiwifruit by response sur- +

+ face methodology [J]. J Sichuan Univ: Nat Sci Ed, 2022, 59: 056002, +

e en e en e e e s s e on e en e s et s s e on e en e s X

056002-7





