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Effect of metal ions on the color parameter and antioxidant activity of bamboo leaf flavone solution
Y1 Xiang', HUANG Tiangi', CHEN Keyu?, WANG Li’, SHI Peng', LUO Gaojian', TONG Guogqiang', YANG Qiang'*

(1.Jing Brand Co., Ltd., Huangshi 435100, China; 2.School of Food and Biological Engineering, Zhengzhou University of Light Industry,
Zhengzhou 450002, China; 3.Jinpai Moutai Town Liquor Co., Ltd., Zunyi 564500, China)

Abstract: Using bamboo leaf flavone extract as raw material, single metal ions AI*', Fe*, Cu®, Na’, K', Ca*" were added to react with bamboo leaf
flavonoids in ethanol solution, respectively. The color parameter and stability of the metal ion bamboo leaf flavone composite alcohol solution under
high temperature conditions were determined. Then the intensity of free radicals in bamboo leaf flavone solution and metal ion (such as Al*', Fe*") bam-
boo leaf flavone composite alcohol solution was detected and compared by electronic paramagnetic resonance spectroscopy. The results showed that
AT and Fe*' could rapidly complex with bamboo leaf flavonoids and cause extremely significant color changes in the bamboo leaf flavonoid alcohol
solution (P<<0.01); Cu* only complexed with bamboo leaf flavonoids under high temperature conditions, resulting in significant color changes (P<<
0.05). Na', K, Ca* did not complex with bamboo leaf flavonoids and did not undergo color changes. AI** enhanced the electron distribution of bam-
boo leaf flavonoids and improved their ability to remove DPPH- and O, -, but weakened their ability to remove OH -. Fe** simultaneously weakened
its ability to scavenge DPPH -, O, - and OH -, due to its oxidative activity and damage to the structure of bamboo leaf flavonoids. Therefore, it was
determined that metal ions AI’* and Fe*" had different effect on the color difference and antioxidant activity of bamboo leaf flavonoids due to their dif-
ferent influencing mechanisms.

Key words: metal ion; bamboo flavonoids; color parameter; antioxidant activity
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Table 1 Information on bamboo leaf flavonoid-metal ion composite
alcohol solution samples
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24 200 10 99 mLA% M E iil-+1 mL Fe .ot Z hr i i i
3# 200 10 99 mLAT I #E i+ 1 mL AL T 2 b i 7 T
a4 200 10 99 mLAT M- B Fi+1 mL Cuff ot Z bs IR
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Table 2 Color difference of samples in metal ion—-bamboo leaf
flavonoid complexation assay

G L¥i a*{i b*{H AE

1# 99.77+0.02a -0.92+0.01a 2.43+0.02a

24 49.76+0.30b -2.31+0.23b 58.41+£0.32b  75.07+0.21a**
3# 99.44+0.25a -17.43+0.23¢ 37.94+0.12¢  39.16+0.01b**
4# 99.74+0.10a  -2.40+0.06bd 4.23+0.15d 2.33+0.08c*
S# 99.78+0.04a -0.72+£0.03ae  2.52+0.07aefg  0.22+0.06def
o# 99.80+0.10a  -1.13+0.04afg  2.62+0.06afg 0.31+0.02ef
T# 99.82+0.12a -1.19+0.05ag 2.58+0.04¢g 0.34+0.01f
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J& T RN AT 23 3 1 B 66 25 5, I VR INNa™ K Ca® 4 &
B R SRR A I R S YR
2.2 & B F -4 et BB R A 5 R A ik 5 B

R T T AN 4 @ S T 5 T I R 2 1 4 BN
T FE A4 CHY 7 3G IR 46 o g2 7 d, I X L
FASRE S I A5 0 5 1 B (0 25 5 S5 R DL AR3 ., i3
AL RE S 1A RN 7 dJE @22 8 0.24 B IA A i
R S = S WA N TV S RV - 7 N7 N VR
[FJRE  FF A S# 6# THAEFH R PR35 T 22 I 7F0.2 22 47, Uk
BiNa" K" .Ca> % J& B 1 0 S5 A 2 5 77 i 8 i & A2 2% 6 I



2025 Vol.44 No.12

174 Serial No.406

China Brewing

Application and Technology

D7 O AR LA S5 R LAY I T S W A B AR AL R
S AR TR0 T S 0 22 {6 2.39 , 1 T IZ kR i R G B (0,
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AR FRE , B AR R K, R IE, 1T LG E AP,
Fe* 2 P (1) 547 3 B 2 A= 2% 4 O, 5 Ay F 45 4 4
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Table 3 Color difference of 7 samples after high—temperature
acceleration reaction
g5 K e B L*{H a*{H b*{H AEfE
R 99.77+0.02  -0.92+0.01  2.43+0.02

e

1# 0.24+0.04
Ji#EsE  99.67+0.05  -0.98+0.03  2.66+0.04*
JERT  49.76£0.30  -2.31+0.23  58.41x0.32

2# 35.94+1.20%*
J#giE  74.48£0.53% -6.56+0.49% 32.67+0.54*
JERT 99.4420.25 -17.43£0.23  37.94£0.12

3# 3.44+0.30%*
Jmi#Es  99.42+0.41 -16.11£0.33 34.76+0.31*
JERT  99.74£0.10  -2.40£0.06  4.23+0.15

4# 2.39+0.20%*
Jni#s  99.62+0.27  -3.85+0.19*  6.13£0.21*
J#ERT  99.78+0.04  -0.72+0.03  2.52+0.07

S# 0.37£0.10
JEERE 99.68+£0.10  -0.95+0.13  2.24+0.09
JIEERT 99.80£0.10  -1.13+0.04  2.62+0.06

6# 0.25+0.11
RS 99.83£0.13  -0.89+0.07  2.55+0.16
JEAT 99.82+0.12 -1.19+0.05  2.58+0.04

T# 0.21+0.03
RS 99.83£0.07  -1.08+0.13  2.76+0.09
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Fig. 1 Effect of Fe* and A** on DPPH- (A) OH- (B)#0, - (c)
clearance by bamboo leaf flavonoids
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