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Extraction of Red Pigments from Seedcoat of Black Soybean and Its Stability
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Abstract : The red pigment was extracted from the seedcoat of black soybean, and its extraction technology and stability were

studied. Results showed that the red pigment’ s being extracted by acidic ethanol for two hours at 60°C is facile and with high

extraction rate (17.36% ). The red pigment which is extracted from seed capsule of black soybean is steady in heat, sodium

sulfite, sucrose, benzoic acid and some metal ions, so it can be used in functional food additives, health medicines, cosmet-

ics and so on.
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L2800 B M 2B s - AR (12 100) 5 IV #h AR (1:200) 5 V: &
SAAEH1(0.01 mol + L7") VI &4 4LH(0.05 mol - L")
I . distilled water; II : acidic ethanol; I ; hydrochloric acid (1:
100) ; IV: hydrochloric acid (1:200); V. sodium hydroxide
(0.01 mol - L™"); VI: sodium hydroxide (0.05 mol - L.=")
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Fig.1 Absorbance of red pigment

extracted with different reagents
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Fig.2 Absorbance of the pigment
extracted at different temperatures
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Fig.3 Absorbance of the pigment

extracted at different times
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Table | Effect of metal ions on the pigment
EEET A {H A value 4
Metal ions 0h 22 h 46 h Phenomenon
Na* 0.781 0.738 0.764 P& 21 {0 %5 X Orange-red solution
Mg * 0.753 0.742 0.733 P& 21 {5 %5 X Orange-red solution
Ca®* 0.667 0.153 0.260 17O W Brown solution
Fe* 0.747 0.532 0.502 A6 2R WU E Black flocculent precipitate
Fe2* 0.690 0.680 0.717 27 ¥ 46 75 7k Reddish-brown solution
Cu** 0.749 0.641 0.592 ¥ £1 (% %5 W / Orange-red solution
Zn** 0.778 0.708 0.920 % 21 {5 %5 M Orange solution
Xt HE CK 0.830 0.730 0.790 P& 4,7 W Orange solution
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Fig.4 Absorbance of the pigment under
different illumination time

2.5 REBRABS pHHXE

H1E 2 nl 1, PR B 0T 8 2 21 8 R A S M AR K
Al pHAE T WA R KB, 4 pH =5 B 27
@, pH <4 ISR RN, NI, RE L6 RTE
PRAT A P A9 2o 7 L PR 55 LAY pH 3R 8
2.6 TEHS(EHHA) ERERM(ERFA) X E

ERARE -0k Al

H1 2 3 Al R, 2068 3R 78 UK I W A 4l
IS, Ho Bl A 4 A 70 Tk 58 19 38 DR R il B () £ i

Fig.5 Absorbance of the pigment

under different temperatures
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Table 2 Color of the pigment under different pH value

pH 1~2 3~4 5 6~7 8~9 10 ~11 12 13 ~14
Bl HEEANEN kae Tt TR WK e AR Ty BAKRE el
Color Red wine Light red Colorless Light gray Dark gray  Light redbrown Dark redbrown Yellow brown
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Table 3 Effect of different oxidants and reductants on the pigment of black soybean

e i A (AT S R A (3 JEH )

)

Hydrogen peroxide (oxidant) Sodium sulfite ( reducing agent)
Time/h
0 0.15 mL 0.5 mL 2 mL 0 10 mg 25 mg 50mg
0 0.155 0.147 0.151 0.150 0.153 0. 146 0.150 0. 149
12 0.154 0.124 0.117 0.086 0.152 0.145 0.149 0.147
24 0. 146 0.114 0.044 0.033 0.153 0.148 0.151 0.148
48 0.156 0.033 0.030 0.026 0.150 0.148 0.150 0.147
x4 TEAREERE.FFRAXNBERCZNZN
Table 4 Effect of sucrose and sodium benzoate in different concentrations on the pigment of black soybean
i ] FH RN Sodium benzoate
Sucrose
Time/h
3.0% 6.0% 10.0% 16.0% 0% 0.01% 0.1% 1%

0 0.154 0.155 0.152 0.155 0.142 0.141 0.143 0. 147
12 0.154 0.153 0.154 0.154 0.145 0.145 0. 147 0. 147
24 0.155 0.156 0.155 0.154 0.141 0.143 0.144 0.143
48 0.157 0.155 0.154 0.152 0. 140 0.142 0.148 0.144

3 &St

GER KW, BT A R RO AR R IR R
S, B O R 1 £, R BUR BETE 60°C 247, 48
B E] A 2 b, M SRR N 17,3 g - 100 g7, MR
FAAEN Na® Mg Fe’ " #ifa & , % Fe’* [ Ca’" |
A" Zn®" Cu® " MR R 5 BB 4T €0, 3R 0] 1R R 1Y)
FasE PR 22, R IW) pH (E T 2 B[R] 1 B0 5 %t 3 45
LR AR e M 2, B 3 ok S 1k S0 B 1 189 o AR
USR] 1 208 K, R o 30 42 B S X O BRI R
P g 22, B 25 6 BRI () 0 AE <, R €k B W
{FLR: PR T 2T 0 3R AR M AT, i AR L £, T B
AR Ak 5 o B R A 1 R R AT, — B
R A AN i ol 2 38 € 2 WD A Ak 5 b R B A 2
TR A R PR T o TR 2 £ 38 AT 5 W o A
AT 55— S VR IR RS e R

&% ik

(1] Jerknt, 9300y, Ao, BE R K2R 4 Mk %ot
G AR MR AE AT (D], i Bhas, 1999, 20(9) « 9-12.
(Long S J, Ma W L,Nong G R. Black soybeans pigment and pol-
ysaccharide on whole blood chemiluminescence and inhibition of
reactive oxygen species [ J]. Food Science, 1999,20 (9): 9-
12.)

[2] Wik BOTRMEIII]. ERIA, 2003(12): 64.
(Shang D D. The charm of black food [J]. Chongqing Workers,
2003(12): 64.)

[3] Z53%, WA, A B gERNRaan” [J].
B YR, 2003, 32 (4) :56-57. (LiCS, PoY L, Cui X
D. On the nutrient-rich " black food" [J].
Technology Horizon, 2003, 32(4) :56-57. )

(4] FKhifE. BEEABRMEIFOELHZFAHELI]. S ERE
Al ,2003,15(2) ; 40-42. (Lu H. Black soybeans advantage of the

nutritional value of protein and the use of countermeasures [ J].

Gansu Science and

(8]

[10]

[11]

[12]

China Business,2003,15(2) : 40-42.)

EifpsE. BEORMBBR L BATE RO ARI A T]. % M
T2 Be 4k ,1998,19(2) :81-85. ( Wang T. Black soybeans pig-
ment extraction, physical and chemical nature of the research and
application [ J]. Luoyang Institute of Technology report,1998,19
(2):81-85.)

FEREVFIEIL. SRR O RZE R 1]. &
2£,2005,26 (5) :158-159. (Gao Y X, Xu Z H. Food security,
natural pigment research [ J]. Food Science, 2005,26 (5) :158-

159.)

H % ,2009, 30 (10):168-171. (Li Q F, Wang J T. Advances
on research of natural red pigment from black soybean[]J]. Food
Research and Development, 2009, 30 (10) :168-171.)

Hrded: 0 AR, . MUK ORRBEONEMITRLI]
PUAE R 22741 - [ AR B R, 2004,34 (3) :320-324. ( Mei J S,
Li L, HuJ S, et al. The research of a method in distilling the pig-
ment of black soybean [ J]. Journal of Northwest University ( Natu-
ral Science Edition) , 2004 ,34 (3): 320-324.)

FERE R, 2R, A AR A TR TR 2 00 3 4R TR 5 e R E
PR A3 [T]. [ b o 2 412, 2004, 19/ (1) :48-51. ( Cui C ],
Li F Y, Li C H. Study on extraction of pnaseolus red pigment and
the pigment stability [ J]. Chinese Cereals and Oils Association,
2004,19 (1) :48-51.)

REE, R RER, S RULERORINTZ KA
PEBRABTFE (] A a3 n 5, 2009 (1) :86-90. ( Zhu H
D, Zhang H, Zhang M R, et al. The study of black bean red ex-
tracting from black soybean and its physical and chemical proper-
ties[ J]. Chinese Food Additives, 2009 (1) :86-90. )

R, RTTE X5, 55. S W RR CR S A R T
AL T]. 4l TR 24 4% ,2009,25(2) :273-279. ( Li D J, Shun
J F,Liu C Q,et al. Optimization of technology for ultrasonic-assis-
ted extraction of pigments from black soybean hull[ J]. Transac-
tions of the Chinese Society of Agricultural Engineering, 2009 ,25
(2):273279.)

FEE, T2 Y. R E A ORI RIS 28
REM LT Z LRI T]. £ 5256,2006,8(5):3941.
(Gao X Q, Wang R L, Yang J P. A comparison study on extrac-
tion technology of black bean peal red pigment between microwave-
assisted extraction and traditional extraction method[ J]. Food and
Drugs, 2006,8(5) :3941.)



