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Abstract: Objective In order to solve the problem that the quality standard of formula granules can not identify whether the raw
materials are processed, the electronic tongue recognition technology was introduced to excavate the “processing trace”, and the
electronic taste recognition method of Pipaye (Eriobotryae Folium, EF) formula granules (EF-FG) and honey-fried Eriobotryae Folium
(HEF) formula granules (HEF-FG) was established. The taste values of EF-FG and HEF-FG were quantitatively characterized.
Methods The electronic tongue technology was used to detect the six taste values [AHS (acid), CTS (salty), NMS (fresh), ANS
(sweet), CPS (general), SCS (bitter)] of EF-FG and HEF-FG. The paired sample t test, principal component analysis (PCA) and
orthogonal partial least squares-discriminant analysis (OPLS-DA) were used to analyze the data of various taste values obtained by

electronic tongue technology. Results The paired sample ¢ test of electronic tongue showed that EF honey-fried had effects on the
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changes of AHS (acid), CPS (general) and SCS (bitter) taste thresholds. PCA is helpful to identify HEF-FG and EF-FG. OPLS-DA can
be used to construct the taste discrimination model of EF-FG and HEF-FG. The interpretation rate the model for X matrix (Rx?) is
0.978, the interpretation rate for ¥ matrix (Ry?) is 0.852, and the predictive ability (Q?) is 0.788, indicating that the model has good

predictability. Conclusion The electronic tongue technology can objectively show the difference in the taste of EF-FG by honey-

fried using digital display, which is helpful to effectively distinguish EF-FG from HEF-FG, and can be used as the exploration

technology of “processing trace” of HEF-FG.

Key words: electronic tongue technology; Eriobotryae Folium; formula granules; processing trace; taste characteristics; honey-fried,;

principal component analysis; orthogonal partial least squares-discriminant analysis
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Table 1 Information of Eriobotryae Folium medicinal herbs, and Eriobotryae Folium decoction pieces, honey-fried

Eriobotryae Folium decoction pieces, and its formula granules samples

HEAE Pt s e J7 AL
ZikHit s HEAT AT AtiEH (= P AT (05 MD
20220001 YP20220001 YM20220001 P20220001 (P1) M20220001 (M1)
20220002 YP20220002 YM20220002 P20220002 (P2) M20220002 (M2)
20220003 YP20220003 YM20220003 P20220003 (P3) M20220003 (M3)
20220004 YP20220004 YM20220004 P20220004 (P4) M20220004 (M4)
20220005 YP20220005 YM20220005 P20220005 (P5) M20220005 (M5)
20220006 YP20220006 YM20220006 P20220006 (P6) M20220006 (M6)
20220007 YP20220007 YM20220007 P20220007 (P7) M20220007 (M7)
20220008 YP20220008 YM20220008 P20220008 (P8) M20220008 (M8)
20220009 YP20220009 YM20220009 P20220009 (P9) M20220009 (M9)
202200010 YP202200010 YM202200010 P202200010 (P10) M202200010 (M10)

R, Fribfa, PRFFROIIRS SR 30 min,
o, AFF 2 RE. JEMT 80 C N IRAGIUEE ,
ANWIESELE &, 1’21, T 80 C FIE T, N
Bk RLE B (ISR TRE-HR 1D, ',
#ki, B3 EF-FG J HEF-FG.

22 BFERAKN EF-FG & HEF-FG BI8 Fiibk
2201 HFEEARNAME RHZEBAKF 0.01
mol/L ThER/K 4T ASTREE 7Y B -1~ TP 187 1)
PRAE, 7F 20 CIAEE NIEAT . 200 Ab 385 AR i
AT, AN 80 mL, X &—FhikFf
HBEAT 6 IRINEE, &R IEAT I & IR (] A% SR 38 3k N
RPN 2 5 120 s, TEEEZE BN 1 1/s.
FZERKPEIRIASL 4 K, BEANBRERIN TR 220 30 s,
PAER SR 4 URAIE AT SR 1R 25 R A~ S0 A S 25 vk il
NAH o

222 HEHASERBIHA  EE R AR T
KR FE-HR 121 AT, ARYE B SO i i
J7 BRI R IR R AR R =12/ T B R E X RA
BENE, v 2R O 7 0k R REAE R R AR 2
B=12/TFBEX R BNEXS/6, THHEHEAR
e 75 0K P 25 AR 24 B CRRAEAE RO, 25 R LR 2.
53 R R & (R0 REE 7 Bk R G =50 &
&=, FEE A 80 mL 1A 7818 /K, 8 4& 30 min (I)
F 100 W. 4% 40 kHz), EZAZE 100 mL, #HE S
min (FJ3 100 W #1%E 40 kHz) 1§32, 3 000 r/min
B (BO¥EE N4 em) 5 min 5, JEE, HugriE
T, BIAS CHER B B B AR R A2 25 2R 0.02
g/mL, AH [F AL R R 5 S AU O HR R

F2 HMAEHRAEAHENHELEREENEE
Table 2 Calculation results and sampling amount of raw

materials of Eriobotryae Folium decoction pieces

Miml TEAE RWEIRRETSH BURRS
kit s g R A 24 g g
P1 14.052 1 3.558 2 0.562 1
P2 15.672 8 3.1902 0.626 9
P3 13.2400 3.776 4 0.529 6
P4 13.548 4 3.690 5 0.5419
PS5 13.998 7 3.5718 0.559 9
P6 15.798 8 3.164 8 0.6320
P7 13.828 2 3.6158 0.5531
P8 13.656 7 3.661 2 0.546 3
P9 14.656 7 34114 0.586 3
P10 13.414 6 3.7273 0.536 6
M1 20.629 6 2.0198 0.990 2
M2 20.789 8 2.004 2 0.997 9
M3 213912 19478 1.026 8
M4 27.9893 1.488 7 1.3435
M5 234126 17797 1.1238
M6 20.029 6 2.080 3 0.961 4
M7 23.362 3 1.7835 11214
M8 215109 1.9370 1.0325
M9 27.7319 1.5025 13311
M10 22,6934 18361 1.0893

MR R E LB 6 ¢ 5).
223 FEMTERESEE HT B TEHE R,
R EIRE MM, PR NS KRR S C ) Rl
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B HM 1. 5. 10 20, 30 mg/mL, HEREDE,
Huhy MR, 25 RR\ YT EIRE 20
mg/mL B, 7E %GR R AR X 3N H %A A2 5, dRik,
H 20 mg/mL 1E 1% S50 AL A RE & T IR .

224 RIRLE  /rEL EF-FG Al HEF-FG % 10 it
BEATISE, #WRiE (B (AHS). J&Wk (CTS). ff
R (NMS). JBFH (CPS). #fik (ANS). 1 (SCS)]
M) A 1A~ H4{E LR 3.

# 3 EF-FG K HEF-FG &IKEMRE (n=4)
Table 3 Each taste response value of EF-FG and HEF-FG (n = 4)

USELTIVAIE]

S ELTIVAEN

i
AHS CTS NMS  CPS

ANS SCS

i
AHS CTS

NMS CPS ANS SCS

P1
P2
P3
P4
P5
P6
P7

329821
3206.16
3269.40
3267.48
3294.28
3276.27
3287.81
P8 3238.74
P9 327581
P10 3 332.66

2 869.20
2 823.54
3041.25
3122.15
3150.93
3 100.19
3096.13
3117.18
2 888.53
3 043.67

1625.51 1444.71
1550.37 1531.54
1761.38 1420.38
1902.14 1522.54
1918.07 1564.49
1936.12 1596.04
1955.22 1622.79
1 894.06 1567.46
1597.14 1309.32
1734.05 1446.82

3413.00
2996.07
3 836.61
3966.09
4 026.67
4011.38
4036.70
3993.25
3401.97
3803.22

372431
3516.40
3 892.17
3 864.41
3 884.37
3 858.92
3 859.82
3 809.81
3 669.95
3737.92

M1
M2
M3
M4
M5
M6
M7

2 758.96
2790.63
2 402.03 2 869.73
2735.22 3070.08
2 823.04 3 020.97
2 848.89 2961.38
2 836.60 2 889.99
M8 3033.69 2989.61
M9 2827.53 3027.30
M10 2504.41 3 007.92

3084.11
2984.27

1725.75 1288.77
1671.22 1363.39
1507.68 1057.99
1 640.19 1 240.40
1732.10 1361.55
1 817.32 1448.22
1 867.29 1495.48
1799.30 144481
1709.88 1350.98
1671.65 1173.83

3968.74 3 530.73
3762.18 3 531.75
3537.42 3 146.02
3734.67 3456.38
3 817.55 3515.64
3 853.70 3522.05
3 826.19 3497.57
3798.51 3 669.73
3957.09 3544.29
3734.18 3 441.58

2.3 EF-FG 5 HEF-FG & KB ERLTH) ¢ 1018
f# ] SPSS 26 A, BN 2 A S

il ity B4 8% e SAE B R AT IO FEAS ¢ R, 45
RIWF 4, Hh AHS. CPS. SCS XN P 15 21
fICT0.05, FHIREA B 5 R 5 T ] BT 77 M0k
()R 3 Fh ks AR EAT Gu it = S, AR
KT IR 3 Fh IR A RE AR AR .
2.4 EF-FG 5 HEF-FG 945
2.4.1  TCO7BURARHIEBER AR SO0 g DL
B A AAAR G, FEARARE & R e RLE E 2484 R 1E,
3513 EF-FG M1 HEF-FG [fuiMktaarr, 455 K
1. HEF-FG [ AHS. CPS. SCS WRMH X 15 B A5 8 &
%%, 5 EF-FG X3 &%,

#* 4 EF-FG X HEF-FG &W&N M ER Y ¢ 4R
Table 4 Paired 7 test results of each taste response value of

EF-FG and HEF-FG

e X 22 B .
A —— g R P AE
FEIME ReERZE T E
AHS  518.58 62.10 8.350  0.000
CTS 3474 48.02 0.720  0.488
NMS  76.95 43.01 1.790  0.107
CPS  180.07 34.93 5160  0.001
ANS 5053 128.11 0.294  0.702
SCS  296.23 65.60 4520  0.001

AHS
1.3 500

—/\— HEF-FG

Bl 1 EF-FG 5 HEF-FG $3{EEkis S &
Fig. 1 Characteristic taste fingerprint of EF-FG and HEF-
FG

242 WHESRIERS 98 (principal component
analysis, PCA)  fii[f] SIMCA 14 #/F, %} EF-FG
Al HEF-FG 2 HAFEARBEAT PCA, SR E 2, 4%
R 2 HFEARLT 2 MARTTAL, FHAAEERA
WZER, 51 ERGT RIS 2 F 0 AR ok R
¥4 96.90% (>70%), [Ft, EF-FG # HEF-FG 1]
078135 = s il s
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Fig. 2 PCA score 3D diagram of EF-FG and HEF-FG taste

2.4.3  HLE SRR AT R/ =3I - ) o A
(orthogonal partial least squares-discriminant analysis,
OPLS-DA)  f#iff] SIMCA 14 ¥4, ¥ EF-FG 5
HEF-FG 2 /MFE A (1) 4 Wk T8 e SAB 3E1T OPLS-DA £
L, SR IE 3. MK 3 HakEL, EF-FG #il HEF-
FG B AITE 2 MAFENE, % SRR . 115
BT X FEFEIRRERE (RY) =0.978, XF Y HiPEM)
fRBER (RY) =0.852, ZMTISFRES (Q2) =
0.788, KU T ZAALA FE i TR PEAT (B 4).
PLAF & H % M % % (variable importance
p@mmmVW)>1%ﬁﬁﬁ@ HHEAFEA ¢ far
e Gtk EZ R, ikt 2 M ERREY
(B 5), 72572 AHS. SCS, ASLIGHFfR&MtT,
OPLS-DA i ARBEW N} EF-FG 5 HEF-FG HL 5%
P 1) 45 FEAT A R
i E SIS HIR S R . EF-FG R RIE N
2947.21~3 602.15, &K FEME A 3 403.63~4159.99;
HEF-FG FRWR BIME N 2 480.49~2 947.21, FEIRHE
N 3137.02~3 403.63. 4 3 #iLIiE, EF-FG 5 HEF-
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Fig. 3 OPLS-DA score plot of HEF-FG and HEF-FG
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Fig. 4 Model validation diagram of OPLS-DA
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Fig.5 Replacement VIP diagram of OPLS-DA
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3 g
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B -5 5 BT 2 A5 B AR MR et — 20 9t .
PCA. OPLS-DA iR A] LAsZI EF-FG 5 HEF-
FG PR IR ], 2 PRy o] IAH B30 UE. 256
L4 BRIy EF-FG ¢ HEF-FG BRI | 51 BRI 1E [X.
B, 3 fLIRUESE RA TAHRIX A . B, B
FEAR AT DB b WA AR 3 3 5 0T LA P 5 i T
Vs, AT LA EF-FG 5 HEF-FG 3T 20550
PUS TR 22 e I EENZ, RER
B, o 2 (R 5 b 2 o 8 O B P 5 B VAR OG,
SR —F B & 015 BARBLS16, (B X ST DA
FEGURE VP @ N B 538 TR, RS NIRRT
W FTAN T 1) A5 T HERE 25 Pk Re, R 2T

%7k AEXS EF-
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