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Taste intelligence analysis of fresh edible peanut kernel based on electronic tongue technology
CHEN Xiao-shu, LYU Yong-chao®, LI Mei=jun, ZHAO Yue, SONG Zhao—feng, GAO Hua-yuan’,
ZHANG Zhi-min, SUN Ri=dan, NING Qia, LIU Hai-long, LI Chun—yu, SUN Xiao—ping
( Peanut Research Institute, Jilin Academy of Agricultural Sciences. Changehun 136100, China )

Abstract: Peanut is a high—vield economic crop with rich nutrition for both food and oil. It contains abundant
nutrients as protein, sucrose, fructose and glucose. However, the evaluation of its taste characteristics still needs da-
ta supporl. The taste index data of 33 fresh edible peanul materals (including 9 cultirars and 24 advanced lines from
Jihua 02=1-4 and Zhonghua 26 cross) were collected by Tastes Sensing System (TS=5000Z). Principal component
analysis (PCA) was performed to evaluate and identify 5 basic tastes (sourness, sweetness, bitterness, saltiness and
umami) and astringency. Through the testing of peanut samples, it was found that bitterness, astringeney, umami,
saltiness and sweetness were effective taste indicators of peanut samples. Through PCA analysis of effective taste in-
dexes, saltiness, umami and sweetness contributed more to the first principal component, and =altiness. umami and
bitterness contributed more to the second prineipal component. Nine varieties, ineluding Fuhua 1, were signilicantly
different from TC strains. When TC1-24 was separated by PCA clustering, umami, bitterness and sweelness contrib-

uted more to the {irst principal component, saltiness contributed the most to the second prineipal component, fol-
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lowed by bitterness. The PCA clustering analysis of 9 peanut varieties showed that saltiness contributed the most 1o
the first principal component. followed by astringency: and sweetness contributed the most to the second principal
componenl, followed by astringency aftertaste and bitterness. About hitterness, TC20-24 had the highest value of
bitterness between 6.5 to 7.0, and the bitterness of other varieties was below 6.5. About astringency. TCS and TC6
had low astringency and aftertaste—A, cultivar HTH and HZZ had the highest aftertaste—A, and these of other variet-
ies were between 3.0 to 4.5, About sweetness, SLH had the highest value, while HZZ had the lowest. There were 16
varieties with sweetness value above 21, and most samples of TC strain had higher sweetness value. About umami
and saltiness, 9 varieties and TC17, TC18 and TC19 had low values, TC20 to TC24 had relatively low values, and
other TC strains had higher values. The umami and saltiness of JH403, JH43, JTH1 and JTH2 were close. and their
umami and saltiness were the lowest. Through electronie tongue technology, it could concluded that taste indexes of
fresh edible peanut are mainly umami, sweetness, saltiness, bitterness and astringency (aftertaste). And it might be
viable to quickly and truly evaluate the taste of fresh edible peanut without statistical analysis and modeling, for
breeding new peanut varieties with high sugar and high protein.

Key words: fresh edible peanut; electronic tongue technology ; kemel; taste; principal components analysis
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Table 1 33 fresh edible peanut varieties (lines)
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HLUEEFE Heizhensho (HZZ)  HUAE Black  TCI17 £ {5 Red
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Table 2 Sensors of electronic tongue
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Basic taste (relative value )

[ { CPA i)
Allertaste [CPA)
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BRI T (R R )

Umami sensor
R A (CTO)
Saltiness sensor
AE L ER 2R CAO)
Acid sensor
W R CO0)

Bittermess sensor
B R ARL)
Astringent sensor

AR (GLL)

Sweelness sensor

Umami Camino acids and nuecleic acids )
SR E AR T LR T A )
Saltniess (inorganic salt)

A A R A LR R A AR )
Acid Lacetic acid, citric acid, tartrie acid )
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Bitterness { bilter substances , pt-n'r.iuﬂi as rich at low coneen-

trations )

T R O I | W (R T S )

Astringent (astringent substances is perceived as a pungent af-

tertaste at low concentrations )
AR R B = A

Sweetness (sugar and sugar alcohol )

Umami richness {sustained perceived umami )
y ¥
N/A
X
N/A
b (] e MUY B — A ) )

Ritter aftertaste ( bitterness of t__',t‘ni"lill fomls , as beer, 1-1»“&1]
HEE: [l ST AE 2 B AY )
Aftertaste (tea, red wine, etc, )
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Table 4 Contribution rate of taste index of 33 peanuts
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Fig. 1 Radar map of peanut sample based on RefSol reference solution
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Fig.2 PCA analysis of 33 peanut samples
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Table 5 Contribution rate of taste index of TC1-24 2.3 BRRIEIRMIEEBE
kit 51 FHiak 2R 2.3.1 Eek AekfeEehweRadibis HIER
e - — I T2 2 P AT R R AR TR TR 5
K Bitlerness -0.574 759 0.295 766 e P . .
g e B A — R . WIS AT, TCS  TC6,
§HEE Astringency -0.183 166 0.033 6dd . o )
FE 1B Aftertaste—A ~0.115 826 ~0.016 387 TFIEI,TCI 1.TC12,TC15 FI TC16 ¥ M fie /M 4.5 LA
fiE: Umami 0.747 736 0,154 466 I" sTCI -.1"[:4 :'1(:3-.1‘[:]{}-.1'[:'3 ;H-T ]L]4_rl'.!i'%j@4 5~
MUk Saltiness 0.020 321 01.933 572 5.0,TC2.TC3.TC7 .5 AEH 25 . & 1€ 43 A EA
Alluk: Sweetness 0.250 435 0.125 32 MR N 5. 0-5.5, TC17.TCI18 . TC19 . $: 4k 1
FHIE(E Eigenvalue 1.650 719 1.525 463 SR ETE AE 403 (0 K 5. 5~6. 0, Uk
G ik Contribution Rate 44,111 462 40,764 291
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Table 6 Contribution rate of taste index of 9 peanuts
including Fuhua 1

R a0 e a2 ER
Taste index PC1 PC2

WK Bitterness 0.054 781 01348 059
T Astringency 0.244 78 0.008 252

T B [0l Aftertaste—A 0.149 476 -0.371 731
fHF e Umami 0,154 081 0.0044 997

L Saltiness 0.943 763 0.013 197
FIH: Sweetness 0.017 561 0.859 304
$HE{H Eigenvalue 3.658 111 0.555 009
Gk Contribution Rate 84.596 807 12.855 872
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Fig. 4 PCA analysis of nine peanut varieties
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Table 7 Data variance analysis
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a2 Standard deviation of all samples
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TE R B R

Note: Average® indicates the root mean square
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