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Optimization of Maillard Reaction for Flavor Enhancement and
Electronic Nose Analysis of Lanmaoa asiatica Enzymatic
Hydrolysate Seasoning Qil
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(1.Yunnan Academy of Edible Fungi Industry Development, Kunming 650221, China;
2.Kunming Edible Fungi Institute of All China Federation of Supply and Marketing Cooperatives,
Kunming 650221, China)

Abstract: In this study, the freeze-dried powder of Lanmaoa asiatica enzymatic hydrolysates was used as the main
material, and the optimal preparation process of Lanmaoa asiatica seasoning oil was obtained by optimizing the Maillard
reaction conditions. The response values of the electronic nose sensor and the sensory evaluation scores were used as
evaluation indicators. Single-factorial and orthogonal experiments were used to optimize the preparation process parameters
of Lanmaoa asiatica seasoning oil. The results showed that the optimal preparation process was as follows: Mixing the
freeze-dried powder of Lanmaoa asiatica enzymatic hydrolysates with corn oil in a ratio of 1:40 (w/w), adding 5% glucose
and 3% L-glutamic acid, and conducting the Maillard reaction at 140 °C for 40 min. The seasoning oil prepared under these
conditions had a rich and harmonious aroma with a unique flavor of Lanmaoa asiatica. Electronic nose analysis identified
sulfur compounds, nitrogen oxides, aldehydes, and ketones as the main aroma components. Quality testing showed that the
seasoning oil met national standards, containing 3693 kJ/100 g of energy and 99.8 g/100 g of fat.
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Table 1 Orthogonal test factor level design
K%
KV mEmRIR R RBHREE R
(%) (%) () (min)
1 4.5 2.0 135 40
2 5.0 2.5 140 50
3 5.5 3.0 145 60
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Table 2  Electronic nose sensor types and performance
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Table 3 Sensory evaluation indicators and scores
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Fig.1 Comparison of response values of electronic nose
sensors for enzymatic hydrolysis products of Lanmaoa asiatica
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Fig.2 Comparison of amino acid nitrogen content of enzymatic
hydrolysis products of Lanmaoa asiatica
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Table 4 Effect of response substrate moisture content on
response values of electronic nose sensors

KN
(mL)

0 25.23£0.24° 8.00+0.04° 81.43+£0.26" 5.27+0.01¢ 37.06+0.14¢

1 44.08+0.54" 12.54+0.08" 111.40:+0.68* 7.88+0.06" 51.54+0.29°

1.5 28.2120.23" 10.10£0.04° 96.97+0.74° 6.19+0.02° 42.39+0.17°

20  25.56x0.30° 8.50£0.01° 87.16£0.93° 5.47+0.02° 38.77+0.21°

2.5 17.35£0.21% 6.61£0.03° 77.73£0.98° 4.17+0.01° 33.83+0.22°

3.0 10.85£0.05° 5.78+0.017 55.09+0.18" 3.58+0.01" 26.22+0.08"

TE: FISVEARFR ARG TR 28 53 35 (P<0.05), #5~FK 111
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Fig.3 Effect of moisture content of reaction substrate on
sensory score of flavored oils
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Table 5 Effect of vegetable oil type on the response value of
the electronic nose sensor

FEA W5S N WIW W2S W2W

KM 18.25£0.02¢ 9.25+0.03¢ 72.73+£0.31° 4.21+0.01° 31.89+0.05¢
AR 20.87£0.04° 10.61£0.04° 79.98+0.24" 5.14+0.01° 36.26+0.06°
TooKiH 32.89+0.04° 13.72+0.07° 104.80+£1.23" 6.22+0.01° 46.54+0.77°
MM 28.66+0.13Y 14.67+0.07° 103.54+0.55° 6.37+0.02° 45.52+0.12°
ZEAEKFIM 20.442£0.34° 10.65£0.23° 79.83+1.07° 5.01£0.07¢ 37.23+0.28°
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Fig.4 Effect of vegetable oil types on sensory scores of
flavored oils
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Table 6 Effect of reducing sugar species on response values of
electronic nose sensors

5 WsS WIS WIwW W2s W2wW
N 5.21£0.01° 4.15£0.01° 46.06+0.24" 2.44+0.01° 17.26+0.06"

HI%EBE  26.93+0.01° 11.7120.16" 106.68+1.03* 5.60+0.05" 46.39+0.06

’l‘*’? lﬁ;?*ﬁé 17.06+0.30° 9.62+0.01° 76.06+1.09" 4.67+0.02° 35.65+0.32°

**f%lﬁi’;‘.ﬂ*ﬁ 8.96+0.05° 6.95+0.04° 53.64+0.37° 3.66+0.01°24.38+0.11°

A *ﬁfﬁjs“?’ﬁ 5.62+0.01¢ 4.7240.04° 39.01+0.04° 2.63+0.01¢ 16.51+0.02°
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Fig.5 Effect of reducing sugar types on sensory scores of
flavored oils
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Table 7 Effect of reducing sugar addition on response values of
electronic nose sensors

NI
(%)
3 30.8620.22° 10.97+0.15° 96.96+0.47° 5.84+0.04° 45.860.21°
4 33.65+0.40° 10.76£0.03° 99.12+1.11° 5.95+0.02° 47.61+0.34°
5 38.58+0.68" 11.90+0.03" 135.27+1.81" 5.96+0.03" 56.14+0.49"
6 29.94x0.37° 10.10£0.07° 99.68+0.83" 5.47+0.01° 46.57+0.31°
7 23.85+0.49° 9.1240.02° 99.58+0.61° 4.62+0.04° 44.11+0.47°
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Table 8 Effect of amino acid type on response values of
electronic nose sensors

FIER W5S Wis WIW w2s W2W

AR 10.63£0.04° 13.05+£0.12° 39.70+0.31¢ 5.64+0.01° 25.61+0.02°
WEBR  16.60£0.04° 15.15+0.12° 54.05£0.27° 6.39+0.03" 32.52+0.02°
HEBR  18.50+£0.23" 11.66+0.10° 70.80+£1.00° 5.28+0.01° 36.11+0.23"
L-BAM 19.58£0.39" 8.60£0.02¢ 94.84+1.29" 4.16+0.01¢ 42.26+0.40"
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Fig.7 Effect of amino acid types on sensory score of
flavored oils
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Table 9 Effect of amino acid addition on response values of
electronic nose sensors

i)l
(%)
1.0 25.48+0.32° 10.90+0.02¢ 75.26+0.64" 5.39+0.01¢ 41.22+0.20°
1.5 31.64+0.05 12.53+0.09° 85.36+0.17° 5.94+0.02° 45.97+0.05
2.0 36.61£0.29° 13.11£0.01° 87.21+0.63° 6.71x0.01° 47.24+0.15°
25 49.59+0.60° 15.46+0.19" 98.94+0.83" 5.94+0.01° 64.16+0.34"
3.0 33.14£0.34° 13.26+0.03" 91.31=£1.02" 7.03+0.03* 48.11x0.19°
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Table 10  Effect of response temperature on response values of
electronic nose sensors
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Table 11  Effect of response time on the response value of the
electronic nose sensor

iy}
(min)
30  44.54+0.32° 11.24+0.05" 99.78+1.06° 6.03£0.02" 53.32+0.19°
40  43.38+0.18° 10.70+£0.14° 105.46+0.77° 6.07+0.05" 50.35+0.17°
50 52.60+0.47° 10.73£0.02° 138.70+0.93" 6.26+0.01° 60.89+0.21°
60  36.95+0.21° 10.73+0.19° 94.78+0.88% 5.74+0.04° 48.41+0.17°
70 36.96+0.32° 8.38+0.04° 92.71£1.13¢ 5.52+0.01¢ 45.54+0.18°

W58 WIS WIwW Ww2s wW2w

Hoyy
(c)
120 63.41£0.25" 13.76£0.10° 110.92+0.84° 7.42+0.03° 59.85+0.13"
130 59.91x1.12° 14.07£0.01° 111.31x1.21° 7.66£0.04° 59.42+0.55
140 64.15£0.24" 1527+0.11° 115.57+0.92° 8.51£0.04" 60.19+0.15
150 43.34£0.69° 12.55£0.03% 95.00£0.72° 6.69+0.04 48.68+0.42°
160 29.88+0.34% 10.21£0.05° 81.01£0.49¢ 5.60+0.01° 36.90+0.33°
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Fig.9 Effect of reaction temperature on sensory score of
flavored oils
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Table 12 Orthogonal optimization test results
e A I B HHmR  C finv D S ﬁ%@%ﬁ%
)1y A I 1) TREE Wi 7
1 1 1 1 1 160.94
2 1 2 2 2 152.65
3 1 3 3 3 125.74
4 2 1 2 3 172.32
5 2 2 3 1 171.36
6 2 3 1 2 169.07
7 3 1 3 2 144.76
8 3 2 1 3 157.23
9 3 3 2 1 192.97
K1 146.443 159.340 162.413  175.090
K2 170.917 160.413 172.647  155.493 A,B,C,D,
K3 164.987 162.593 147.287  151.763
R 24.474 3.253 25.360 23.327
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Fig.11 Comparative analysis of sensor response values
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Table 13 Physicochemical indicators and nutrient
determination results

Bhn il FRifERRAE
5% B = (mg/kg) ARAGEH <20
4 (mg/g) 0.21 <3
A E (/100 g) 0.03 <0.25
LIk 7k%){é+§%ff+7i%( 2/100 g) 0.05
ZKIFEE (ng/kg) 8.8 <10
TH(mg/kg) KA <0.1
% (mg/kg) 0.0057 <0.5
HHhE R EB, (ng/ke) A H <100
fiE= (kJ/100 g) 3693
FEHFi(g/100 g) 0
£ % 5 (/100 g) 99.8
KA E 1 (/100 g) 0
(/100 g) 0
3 g
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