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Preparation of Chenopdium quinoa Wild peptide by Aspergillus liquid
fermentation and study on its antioxidant activity
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ABSTRACT: Objective To study the effects of liquid fermentation conditions of Aspergillus on the yield of
Chenopdium quinoa Wild peptides, to optimize the preparation process of Chenopdium quinoa Wild fermentation
broth by one-way and orthogonal tests, and to investigate the antioxidant activity of the optimized Chenopdium
quinoa Wild fermentation broth. Methods  Chenopdium quinoa Wild was used as raw material, after
saccharification and liquefaction, a single factor experiment was used to investigate the effects of inoculation ratio,
inoculation amount, fermentation time and solid-liquid ratio of Aspergillus niger and Aspergillus oryzae on the
polypeptide content in Chenopdium quinoa Wild fermentation broth. The orthogonal experiment was used with the

polypeptide yield of Chenopdium quinoa Wild fermentation broth as an indicator to optimize the fermentation process
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of Chenopdium quinoa Wild peptide, the optimized Chenopdium quinoa Wild fermentation broth was also studied for
1,1-diphenyl-2-trinitrophenylhydrazine (DPPH) radical scavenging, hydroxyl radical scavenging, and superoxide
anion scavenging capacity. Results The optimal conditions for preparing Chenopdium quinoa Wild peptide
fermentation broth were an inoculation ratio of 1:2 between Aspergillus niger and Aspergillus oryzae, an inoculation
amount of 8%, a feed to liquid ratio of 7%, and a fermentation time of 48 hours. Under these conditions, the peptide
yield in Chenopdium quinoa Wild fermentation broth was 37.73%+0.70%, and the half maximal inhibitory
concentration (ICsg) of Chenopdium quinoa Wild peptide fermentation broth was 89.02 pg/mL for hydroxyl radical
scavenging, 403.2 ug/mL for DPPH radical scavenging, and 568.44 pg/mL for superoxide anion radical scavenging,
with scavenging rates of 92.34%, 87.56%, and 67.50%, respectively. Conclusion After Aspergillus fermentation is
conducive to the degradation of Chenopdium quinoa Wild macromolecules and the transformation of small
molecules, Chenopdium quinoa Wild products rich in small peptides and antioxidant function can be obtained,

providing data reference for the development of Chenopdium quinoa Wild fermentation products in the future.

KEY WORDS: Chenopdium quinoa Wild; Chenopdium quinoa Wild fermentation broth; Chenopdium quinoa Wild
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Fig.1 Chenopdium quinoa Wild fermentation flow chart
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Table 1 Orthogonal test factor level table
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Table 2 Basic component content of Chenopdium quinoa Wild (%)
% HE B 53] K43 TE K
B 14.00+0.14 6.75+0.21 3.65£0.21 66.20+2.14

22 EAMEENESERSHT

e 3 PR AR S OR i R B & IERESE 48 h TN AR
IR G, 55 R H i A R RO L, RN i R
TRV R S Y T B i, R AR A RRTE A i
JE A R T R A R . R AR, SR Ak
IR LU A R AR UM . PR R A e,
rh P AR B S, 4r SR 334.67 U/mL Al
215.23 U/mL, B 25 0 78 & 19 22 ) BE S B AT AN
) P A 2 I, ELAS [R) T A B TR A il 2 a0k — A5 i
IR, I RT3 22 26 0 R e T i

* 3 EBHEEU/mL)
Table 3 Protease activity (U/mL)

%if% ROV IR PR Wﬁ%S%%
RAEFh 0 0 0
iR 28.53+1.56 40.63+1.90 215.2343.50
BihaE 52.17%1.50 99.07+1.30 334.67+1.60
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Feilhy 1:2 1 2:1 A p AL A K I P KA A BN
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P K PR B B R TR I o Pl P B O R 1 W P T B oK
2 T 2 A T A v, DRI 2 (1 K FRE 058, P 2
i S B R A R BEROR UK I BRI 47 s e R i
BRI . N SR IR L 101 USRS
KA ERERN LGN 1:2 1 3 ANH R T IEAR LI
232 wHEEMNESKERGH A
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2 RHRAR B, SR il A R R 32 R W b R 7 A R R

L FE T REER RSy, TR R i 8 i g A8k
W Z, 3 A T AR SR T A T i DT A
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Fig.2 Effects of inoculation ratio on the yield of peptides
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Fig.3 Effects of inoculum amount on the yield of peptides
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Fig.4 Effects of material liquid ratio on the yield of peptides
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WE s Ui, WA hEE & RS R I, 22537 & R
AR R R LT TR Y, FERRE L RE 72 h i), 3
R A KA 2 Bl 27.81%, T & T 24 h i), 28 %
TR KA R IR AR 18.6%. KW 140k, 125 1A
AR TEAY, WA YA R AR, kA AR,
Wi & BRSO RE S, M HEGEIS 2, AR 3
BHE oKL S PR TS S IR, 7 A AR AR
FIER A AIERRACHY), FE T KRB
I PEHE R B T] 48, 60, 72 h VE N IEAZSEIAY 3 ANk T
24 BELBIZERSIWERSH

MG B N R eI o SR, DABE I e W IR AS 2R A P4
FebR, MFHEERhE . R EL . RN ELE] . REEREE T 4 B

3 KFMIER LT, LA R TR 4 FIFk 5, 40
% 5 PR, FET R R RN R AN B P<0.01, &
WIZA AL 0 2, ULRIZE RS R Ry, RS SRR,
UROSESOE TH AR TINEESOEERTE S A NE TSP NIN
I 2 R/ I HE H 5 DR 3R X8 22 K I R IR 2 1) 5 i
Wiy . D>C>B>A, BV & BT >3 F L A>BHE >
W R RIRER R L ARG AN 4,B,CiDy .
LEE SIS, 4,B,C3D, Fl A,B,C Dy BIRTE R e K4
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Fig.5 Effects of fermentation time on the yield of peptides

S X A 0L 1 2 2 AT R 5200, 6
W% M A,B,CiD, F1 A,B,C,D, W K 18 % 4> 7 K
37.73%+0.70%1 36.33%=0.65%, VL 4,B,C3D; 1EH fit
BT Kol oA, BIEERNE 8% . BHELL 7% . BihE 5K
HEEHAP EL B 1:2, e 1E] 48 ho

F4 EXIHRENSHR

Table 4 Orthogonal experiment visual analysis table

SLE A B c D [INCESZ
1 1 1 1 1 36.48
2 1 2 2 2 16.80
3 1 3 3 3 24.06
4 2 1 2 3 2731
5 2 2 3 1 37.54
6 2 3 1 2 23.12
7 3 1 3 2 22.62
8 3 2 1 3 28.47
9 3 3 2 1 26.03
ki 25.780 28.803 29.357 33.350
k 29.323 27.603 23.380 20.840
ks 25.707 24.403 28.073 26.613
R 3.616 4.400 5.977 12.502
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Table 5 Orthogonal test analysis of variance table

I3 22K i 227 J5 #il 1 g ¥y F B E

BEEALR 1004.833 8 125.604 389.301 <0.001

i 19656.296 1 19656.296 60923.232 <0.001

A 68.393 2 34.197 105.990 <0.001

B 90.097 2 45.048 139.624 <0.001

C 165.672 2 82.836 256.744 <0.001

D 6880.671 2 340.336 1054.845 <0.001

2 5.808 18 0.323

Bt 20666.937 27
B Bt 1010.641 26

H:: R?=0.994(R %5 R*=0.9920).
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DPPH( R TFIRE A 254 A HLIA R o2 —Fhis
ER A FECT RE G, 7E 517 nm ARG A BTG
BRAIAFFERT, DPPH [ BE FRE O, T g A8 vk, B
K M Ak ARG BE A /DN, LI R AR v 1 AR B S T
X L FRUE A AR e R BRI, FZ R AR A iR mT
Kl B R EATEBRIEI, N SCI AR S AT R AL RE T BT
AALFERR DPPH MiE R s R B AT SRR . 1 1E 6
AR, FE— R N R ) PR S DPPH A py it
HREREMCR, MEEE R WG TRER 1000 pg/mL A
DPPH H HILERRAE SItRoR, 4 87.56%, VC X} DPPH H fi &
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