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Study on the Extraction and Physicochemical Properties of

Lonicera Maackii Fruit Pigment
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Abstract: Studied the extraction and basic properties of the Lonicera Maackii fruit pigment. Results show that the
optimal extraction conditions are as follows: extraction temperature 80 ‘C , extraction time 45 min and ratio of material to
solvent 1:8(g/mL); and the pigment exhibits a poor stability to sunshine, heat, VC, hydrogen peroxide and sodium
sulfite. Glucose, sucrose and citric acid as well as the metal ions of Na*, Ca>*, A1°" exhibit no negative or little effect on the
pigment stability; the pigment preserves red color at pH= 3, and in neutral and alkaline environment the color is com-
pletely destroyed. The result indicates that the pigment of Lonicera Maackii fruit has basic properties of the natural pigment
and can be used as natural pigment resources to be developed.
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Table 1 Table of orthogonal test factors level for

511nm

pigment extraction optimization process

ZSA
K — N o
FEWRIE /C SR ) /min BB (g mL™)
1 60 15 1:3
2 70 30 1:5
3 80 45 1:8

1.4 BENREMN
1.4.1 pHMEM & FRE I h

I 6 RS AR 5 mL, T LAZEIRK G B
F 15 mL, FAEZERFRAEERN 0.1 mol/L M HCI Al
NaOHAE HpHIH41.00, 3.00, 5.00, 7.00, 9.00, 11.00-
SRIG . £ 380 ~ 600 nm T8 Bl I I a2 LR IS
THENH AR ORI ) A Ot 4 (A
SEPRIAG, 511 nm, SOLAMERE DS LL
Ay RN ERFEBABOCEEED), R WESC SN
AR BB f £ 2R £ AR AR I
1.42 A EFHEEG IR

B0 mu MR, JFHHZERKERE 30
mLo BURBIFII G, 400l E T 5 AMT R E 20k
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SREETHBES .

1.4.5 BT RAFE LRI G YR

B3 mL KSR, IERZRBKTR 1 f5, &
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JEMA 3 mL AR B B RS RR AN Ve TR, e
3hiE, WEH 4, FEERBERMZE.
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Fig. 1 Absorption spectrum of the pigment crude extract from

Lonicera maackii fruit
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Fig. 2 Absorption spectrum of the purified pigment from

Lonicera maackii fruit in distilled water
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Table 2 Results of orthogonal test
A BRBUREE ) BRI, C BHRLL

U min (grmr) PEY Au
1 60 15 13 1 0.435
2 60 30 15 2 0.691
3 60 45 1:8 3 0.946
4 70 15 15 3 0.632
5 70 30 1:8 1 0.976
6 70 45 13 2 0.440
7 80 15 1:8 2 0.798
8 80 30 13 3 0.560
9 80 45 15 1 1.171
K, 2.072 1.865 1.435 2.582
K, 2.048 2.227 2.494 1.929
K, 2.529 2.557 2.720 2.138
R 0.481 0.692 1.285 0.653

M2 2 FR IEACIRIR 45 50, ARG oA 2208 R
) i 52 ) 45 R L A SR S 8 R DK S iR AR I IR R IR
JFR/NE: C>B>A, BENE L > B[] > 3 Ok
g ISR B AR L ORI RE L ZAHE R
C,~B,-A,, ZITRIRIFEAR o TXHG, RIFRR
TN 80 °C . H-IBUN AN 45 min . FHE LN 1:8. 1E
ZLERNT, MBI T WM E R
11714
23 ERIBZRTBENREM
23.1 pHAL# ¥

1 1.00~11.00 Y815 IE 15 4R 2L A R S ZoRG il
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Table 3  Effects of pH value on the spectral property and
the stability of pigment

pH fi Ra) . Ao
1.00 b EAN N 371 0.715
3.00 R T - 0.155
5.00 %A - 0.100
7.00 W4k 401 0.365
9.00 W4k 404 0.347
11.00 LR S 426 0.339

R A IR S A SR A DR AT RIS P A I e 1S gl A<
IR ] e B
x5 gtREWMERBEENZMN
Table 5 Effects of sunlight and ultraviolet on
the stability of pigment

HARSESE I [R] /g
0 5 10 20 30

i H

HIZE 3 AlHL, AR RO RIS pH (H
BTk, Ha RO W R 2R 4, B
(RENE SR FAN NI B -F g R TR Saak g A 1 O S B DEA P A
N, ARBRIARTE pH < 3 B REIRFFAL
BEeE, [HAEPYE . Bk T RE R e . |
I, RS RN pH < 5.00 MRREARBE S b
B TSRS
232 BEWIRH

S P A il HE R 4 AR A A RS R AR E MR
Wi 25 RN 3R 4 PR

®4 BENBRREMHZME
Table 4 Effects of temperature on the stability of pigment

a B E/C

B TE] /min
60 70 80 90
0 0.732 0.732 0.732 0.732 0.732
20 0.699 0.690 0.695 0.678 0.644
40 0.703 0.705 0.694 0.660 0.592
60 0.698 0.698 0.715 0.642 0.569
120 0.707 0.741 0.751 0.596 0.484

R 4 AT, e il AR B s (] B 0o £ R A
PEXAAE—E PR R . 7E 70 CHRIUFT, BRI
FasE, HBE R A28k, HiREEH 80 CHi9o CHY,
02 T VR W O B i o RA e [ S T ek, He
MELLEARIR, BRI . 24 R G4
RS SRR, 7R IR i g0 C
DL A e T R
233 ERaGFH

S BT AT G RERT R A Rt KRR E R
M 45 R4 5 FioR o

g s, AREALCTIE 30 d, BAHEIE
KA RS, HWOGRE R R o RS AR
TEIEZE 8 h FAMGHT , WOBREE UL A AR/ N i
8, (BERRE AR KA D EL, RE5 R 4

Astiom 0.681  0.659  0.623  0.610  0.590
& et ke Bmas Mat kBaa

22506 B )/
0 2 4 6 8

Asiim 0.720  0.716  0.712  0.712  0.730
pigel Was mae maea hat pae

234 EBBIEBTHHH
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Table 6 Effects of metallic ions on the stability of pigment

N T M/
0 4 20 24
PO ML 0.724 0724 0.724  0.726
Na' Mee 0721 0726 0.725  0.715
Mg M@ 0715 0719 0720 0.711
Mn?' Mmee 0712 0716 0.718  0.701
Al* ME @ 0724 0726 0.730  0.717
Fe”' Mee 0727 0731 0.737  0.725
Ca® ME @ 0724 0728 0.732 0.722
cu? ML 0719 0718 0.717  0.709

H# 6 PIVBIETE 1, s X ama A
R R PEREE WA B2 o A A G & m Eh
BT, AR E 48 h WSRO
JEAE A/

2.3.5  AALHI A R 49 %

S5 AR AT FIE SRR X SR AR R
e RE T 2 45 R LR 7 .

F7 SUFTMZEEFEREEENZM
Table 7 Effects of oxidant and reductant on
the stability of pigment

H,0, A& Na,S0, A&

(N Ji R

0 511nm Eﬁé . -1 A5||nm Eﬁé
% (mg'mL™")

0 0.749 Merfa 0 0.337 M
0.1 0.378 IRMLL{ 1 0.348 IR L8
0.3 0.180 T 3 0.208 L
0.5 0.148 T 5 0.174 X @
0.7 0.143 ¥ & 7 0.147 X @
0.9 0.141 T 9 0.139 LK@
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Table 8 Effects of glucose and sucrose on
the stability of pigment

] 25 4 Ak 2 THE B Ak 2
SRR E B ff, SRR R E i 4
(mg *mL™") st A 4p, (mg mL™") "™ sk
0 0.749 L@ 0 0.749 L@
10 0.740 MG 10 0.745 MG
30 0.739 ML 30 0.747 M@
50 0.736 ML 50 0.740 LG
70 0.733 M@ 70 0.741 M@
90 0.747 Bae 90 0.739 Bae

i 8 "R, TE—E BTN, BN
25 W 0 TR X €5 2% T VR WO S (B L A 52 i
VR B AR KA U, 33 3R I 0 2R 7 Bl R R
b P AR E -
23.7 AFERERAVC WA

S FTIHATIRIR A v R R A A RS R E
PRS2 R WK 9.

F9 TEBMVCHEBRBETENIM
Table 9  Effects of citric acid and VC on
the stability of pigment

45 1R Ak FE v ab#
TR i TR i
(mg . TT]I:]) 511inm Q ,ﬂ: (mg . TT]I:]) 511inm Q ,ﬂ:
0 0.749 Mt 0 0.749 M@
10 0.731 M 10 0.718 M
30 0.743 M 30 0.681 M
50 0.745 M 50 0.664 M
70 0742 Wat 70 0.637 M@
90 0.757 M 90 0.623 M

P o h AR, BT EAE 10 ~ 90 mg/mLEH
AR A TR X 0, 38 AR PR VA S . (L8 IR B
VC M 10 ~ 90 mg/mL BIER, HIOL A

HREAR, HE BB R AR,

3 g
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