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Quality analysis and storage stability of Arachis hypogaea L. natto
during preparation
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ABSTRACT: Objective To investigate the effects of Bacillus natto fermentation on the quality characteristics and
storage stability of Arachis hypogaea L. natto produced from red Arachis hypogaea L.. Methods A novel Arachis
hypogaea L. product, Arachis hypogaea L. natto, was prepared through fermentation using Bacillus natto, and its
quality characteristics and storage stability were systematically evaluated. In this study, the protein content, fat

content and flavor compounds of Arachis hypogaea L. natto were determined. Sensory scores and L" were monitored
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during the storage period. Additionally, the levels of total volatile basic nitrogen (TVB-N), amino acid nitrogen and a”

were assessed. Results The results indicated that compared with unfermented Arachis hypogaea L., the protein

content of Arachis hypogaea L. natto decreased to 25.84%, and the fat content reduced to 17.72%. Fermentation

promoted the production of alcohol and aromatic compounds, resulting in distinct flavor profiles characterized by

sourness, saltiness, umami and bitterness. During fermentation, lipolysis produced linoleic acid, leading to a

reduction in fat content. Moreover, some free water became less mobile, transitioning into weakly bound water. Over

time, the sensory score and L” and b" of Arachis hypogaea L. natto declined, whereas the levels of TVB-N, amino

acid nitrogen increased. Conclusion Bacillus natto fermentation significantly alters the nutritional composition and

flavor characteristics of Arachis hypogaea L. natto. sensory quality deteriorates during storage. These findings

provide a theoretical foundation for utilizing Bacillus natto in Arachis hypogaea L. fermentation and offer new

insights into developing innovative Arachis hypogaea L. products.
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Fig.1 Nutrient composition of Arachis hypogaea L. treated in
different ways (dry weight)

22 AEEARTHRENBTFESH

e 2 B, BrAER LA A H AR R 5 A PR AT 4
HETE WIC, W3C, W6S, W5C, W2W Fll W3S f£/#s i
i WA 25 AR/, R BEIE TR R ALy 51 & AL 5 1
YRR IE: 16 AR 9 S A8 2 B KRR T B
2T+ W2S/W3S WR{E, 74z DU FEILEE | R O BEAERESS
R F5 DT AR & A G AL (W3C i qH), &
S . 2- IR AT R . AHA R S AR AT R
P ERvE AR R M AR ik, & T o A A E A T XU
VI 2, TR IR KRS TR LR, B



184 b A T A A %16 %5
e
R
W5S ‘;:gqu‘
A 8 REFPELE B 160 wtf JE
wic // HENE @ = EHE
w3s 4 WSS e 120 AL
21’60 B w RAERE A
40V ;\-o\ lﬁfﬁiémg
X =

W2w . W3C S sof

o

@]

Ay

40 &3
W2s < > Wes OO
‘ / e
/ ’ \ 0 L 1 1 1
0 WIW L \V;EE\{ 0 10 20 30 40

wiw 25 WIS Swsc PC1 (99.98%)

B2 AR AT AEE R T S A

Fig.2 Electronic nose analysis of Arachis hypogaea L. treated in different ways

BT RBEAGAE R W E I RFIE . L F SR 2 1 5 Fh
FE S MAF 5 5085 2834 3 WL 40 BT (principal component
analysis, PCA), HH % 1 FRAIZE 2 TR0 B 22
IR 99.99%(F& 2B), ik B2 KT 85%, UitiHE
if PC1-PC2 i1 4k 51l mT LAAR G b A QA it 1) A
SURRIE . NE 2B TR AT LU Y 5 FiRE Ak F 2R — S0, FE5
ZRIAREIRLE, Ul AN R Ab B vk R 20 A KUK Bl 2 B0
Z5M, IR . RIS Z IR s B, U
R RN, SAe4d . AN T AR B RIT,
VL BT Z AR M M 220K, AT AR R A 7E & T
T e A A RO i T S 3O
23 FAEEARXTHREMNBFESH

WE 3 PR, AAed . BT KR4 RRRETE
HEIX 4 FIORF S AR IR IR A Bt 25 S NI S, AR AR 9N
T 5HAh 4 FALE AR AERE 2, 25 E

(7S
20
JA 10

r/NEN

K3 AR AR By 3T FEAE R 35 2

Fig.3 Electronic tongue analysis of Arachis hypogaea L. treated in
different ways
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Table 2 Types and content of free fatty acids of Arachis hypogaea L. treated in different ways
i i 4 B WS IR IR % #/(mg/100 g)
=] N et & T —
Asyiac it ZEAE RiEFhied: g e
241 ND ND ND ND 0.28+0.01°
A HER ND ND ND ND 2.55+0.18°
+ HAR R ND 0.46+0.01° 0.15+0.01° 0.15+0.01° 0.46+0.01*
T R 114.61+4.50° 139.374£2.73% 111.93+2.88° 112.96+2.78° 112.75+3.55°
TE xR 1.120.01° 1.5740.12° 1.120.01° 1.5740.12° 1.120.01°
kiR ND ND ND 0.26+0.01° 0.13+0.01°
=R ND 2.10+0.06° 1.75+0.03° 1.050.05° ND
Z kiR ND 222.92+7.02° 595.70+11.55° 664.61+12.04° 664.61+12.04°
TR 721.00+9.03° 876.75+6.49° 706.60+5.77%¢ 714.60+6.11°% 699.00+8.76"
SR 13.09+0.62° 13.09+0.62° 12.04+0.12¢ 13.61+0.13° 15.45+0.49°
IR 2.17+0.01* 1.79+0.05¢ 1.53+0.06° 1.79+0.05¢ 1.92+0.01°
ME-11,14-— B — I IR 1.79+0.05" ND 1.43+0.06° 1.07+0.05¢ 1.43£0.06°
RIATHI ND ND ND ND 588.59+6.57°
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Fig.7 Changes of sensory scoring, TVB-N, amino acid nitrogen and colonies number of Arachis hypogaea L. natto during storage period
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