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Fig. 1 Degree of hydrolysis of quimoa albumin at
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Fig.3 Change of reducing power of quinoa albumin

during simulated in vitro digestion
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Tab.1 Contents of free amino acids of quinoa albumin

during simulated in viiro digestion

10> mg-mL ™"
IR LRI AE) /h

[UES 1.0 2.0 3.0 4.0 5.0
Asp — — 0.556  0.664  0.804
Thr — — 1.235  1.484  1.725
Ser 0.150  0.215  0.338  0.468  0.532
Glu — — 0.101  0.113  0.128
Gly 0.105  0.155  0.187  0.269  0.304
Ala — — 0.260  0.315  0.367
Tyr — 0.342  0.285  0.240  0.291
Phe — 0.151  0.110  0.081  0.102
Val — — 0.144  0.174  0.204
Tle — — — 0.049  0.060
Lys — 0.013  0.023  0.022  0.028

AR 0.255 0.876 3.238 3.879 4.546
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Fig.5 Free amino acids content of albumin during

simulated in vitro digestion

M 1 Al FERSMEAE T~ 5 b, BEF T AL

6] A 2 T AR PR B B g K e R R Val & Ala 75
RN, M 1,44 2.60 pg-mL THE
2.04 3.67 pg-mL ™", 5 WTLIE B S LR
B ETHEYY 575 8 A K R - ] il 200 KAk
HEBARRL, 75 B AL R (2.0 h) BF A& =R
8.76 pg-mL™", 28 i) AR B K % )5 W3 &2
5.46 pg-mL ™" HJE PR AT BB 2 A VR A A5 1
Yy o 2 AR , Val  Ala K PR
FRIAETESE o T Ik B 50 A B /R bt Ak
PP AR RAIME L L RE 0 7 A — s B
IR B i N RAE 7/ R K ) NP B A A = 52 =N
A RAFER .
2.4 EUFFYMZRERTR

THALF= Y OB R AL EE W 6, BLIHE AL
FEMIIEE THE (1700 ~1 600 em ™) 404, 1531y
AL B 1R T AL =) — B S ROEIE , LR 7,

04r
03
i
202 | ‘
g /\x/ ‘/\“
) t I ] ‘\
01F 4 oA
—6 N A 4 “\
N ¥ Ik
4000 3500 3000 2500 2000 1500 1000 500

olem™

1.34.5.6.7.845%1°%72.0.3.0,0.5.1.0,1.5.4.05.0h [
ALY ,2 iR
K6 AN EAMELIHA LI
Fig.6 FTIR spectra of quinoa albumin and simulated
digestion products
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Fig. 7 Deconvolution amide [ spectrum of quinoa albumin and simulated digestion products
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Tab.2 Secondary structure composition of quinoa albumin and digested products %
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Fig.8 Microstructure of quinoa albumin and stimulated digestion products
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Antioxidant Activity and Structural Characteristics of Digestion
Products of Longli 1 Quinoa Albumin in Vitro

JIAO Fei'?, YANG Qian’, YANG Chao', GAO Juan'®, ZHANG Zhaoyun®,
ZHANG Zhihua*, YANG Fumin* "
(1. Jinchang Food Inspection and Testing Center, Jinchang 737100, China;

b

2. Gansu Quinoa Product Quality Supervision and Inspection Center, Jinchang 737100, China;
3. Gansu Institute of Business and Technology, Lanzhou 730020, China;
4. College of Food Science and Engineering , Gansu Agricultural University, Lanzhou 730070, China)

Abstract: To study the antioxidant activity and its structural characteristics of albumin from Longli 1
quinoa seeds, quinoa albumin as raw material, the antioxidant activity and structural changes of quinoa
albumin during in vitro simulated digestion were analyzed by Fourier transform infrared spectroscopy and
scanning electron microscope. The results showed that the degree of hydrolysis of quinoa albumin and the
release of free amino acids increased significantly with the digestion of pepsin and trypsin, reaching
39.60% and 45. 46 mg/L respectively at the end of simulated digestion. After simulated gastrointestinal
digestion, DPPH+ and ABTS" - scavenging rate, total reducing power, Fe’* chelation rate and Cu’*
chelation rate of albumin digestion products were 58.43% , 79.51% , 0.280, 66.84% and 15.74% ,
respectively, which were 34.85% , 68.62% , 0.179, 54.52% and 7.76% higher than those of
undigested albumin. In the whole process of simulated digestion, the content of B-angle increased
significantly, while the content of a-helix and random coil decreased first and then increased with the
passage of digestion time. The content of B-fold increased first and then decreased. Scanning electron
microscope observation showed that after pepsin hydrolysis, the digested particles become significantly
smaller and disorderly arranged in a dense structure. The surface area and the pore size of digested
particles increased. The research results were aimed to provide a basis for the further utilization of quinoa

albumin of Longli 1 quinoa seeds.

Keywords: quinoa albumin; external digestion; degree of hydrolysis; antioxidant activity; structural

change
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