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Analysis of flavor characteristics of herbal cultivated Tremella fuciformis

based on component difference analysis and intelligent sensory
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Abstract: Objective: Clarify the flavor characteristics of Tremella

fuciformis cultivated on herbaceous substrate, Methods: In the

study T. fuciformis cultivated on herbaceous substrate was used
as the research object, while samples of yellow tremella and
white tremella cultivated on conventional substrate were used as
controls. The differences in flavor composition between them
were analyzed using high-performance liquid chromatography and
Headspace Solid Phase Microextraction Ggas Chromatography
Mass Spectrometry ( HS-SPME-GC-MS). And combined with
intelligent sensory technology. its flavor characteristics were
According to multi-dimensional evaluations

analyzed. Results:

such as fresh and sweet amino acid and flavor nucleotides
content, taste activity value and equal freshness concentration
value, and electronic tongue, the {reshness intensity of this herb's
tremella was lower than that of yellow tremella and white
tremella. The results of HS-SPME-GC-MS analysis showed that
82 volatile compounds were identified in this herb Tremella,
which were higher than those in white Tremella (71 species) and
yellow Tremella (49 species). The main compounds were esters,
accounting for 16.9% ~22.4% , presenting a strong floral aroma.

At the same time, 26 characteristic aroma components of
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Tremella, 9 unique components of white Tremella, and 4 unique
components of this herb Tremella were identified; In terms of
aroma substance content, this herb Tremella also holds an
advantage. Conclusion: The traditional Chinese medicinal fungus
has a light taste and a strong aroma, making it suitable for
developing and preparing beverages, while yellow white fungus is
more suitable as a dish.

herbal cultivated Tremella;

Keywords: Tremella fuciformis;

flavor; electric tongue; electric nose
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IK 43I 58 AL s MA100 Y, f8 [F Sartorius 23 7 ;

B0 ML Allegra 25R Centrifuge %1, 2% [# Beckman
ANHE

#aiKE %  ELGA B, 55 H ULTRA A ;

WAH 8, 1% . Waters E2695 Alliance B, 3& [ Waters

microextraction-gas chromatography-mass

BE 29/ | 2024 £3 B | BRENM

B A 2L 354X : Waters 600 B, 55 [H Waters 2 7 ;

TR BRI R B 2996 ), 2 [ Waters 2T
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1.2.2 WS -HTRWE Z% WK BED 87
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i EE W, A 0,22 pm BCALUE B, BRI L A3 SR 1
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1.2.3 $#HERMFES NS HSSPME-GC-MS ll 5 &%
75 SCRETT I 43 BT RN BN A B L WA B T, SR T 2
AR AR HC— A 8 35— 1 36 0 2 R (HS-SPME-GC-
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A5 mL KA 10 pL &R (AR Y100 png/mL) i IR
A, TRZSHE T 55 C 44 F 4 30 min. ¥ 75 pm
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P HI B A2 B A8 E AL IF HEAT AR, 1 AL R B TR e T
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130 V,C00 F1 AE1 80~160 V,J5 u] #E47ME ., S50k
B E 5 WL IE TURIETE 90 s FRUETE VR 2 A 3 B TE Lk
120 s,2 K (30 mmol/L 44681 4-0.3 mmol/L i 41 B2)
ME 30 s, @1k 1 s, FE MM A 30 s, bRfETE YRR 4 A1 5 4
FEBE 3 5.2 Mk (30 mmol/L S 44 4 0.3 mmol/L
AWM E 30 s,
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1.2.5 HFESH RAEETE RS R 1.0 g #
EE T 20 mL TSI, H 4 A PTFE % 3 #8019 3 7 %
L ERIE 10 min fEI . DA TS OV ERA L IER T
ECRFERE S 160 s, ARG L 0.3 L/ min, 55 £ 1 0] 24
10 s, I PERS[E] 60 s. FEAHEMER 6 U IR E R 193 IR
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Table 1  Names and performance description of
electronic nose sensor arrays
Fs &I &5 44 B & W R ek e i
1 wiC e S
2 W5S REAEY
3 W3C HEAGEHERAEY
4 W6S R
5 Ws5C o A Joe e O A R
6 wi1s RIE SN
7 W1W ALY
8 Ww2s [l NS
9 W2w HUBR AL & 0 05 7
10 W3S KaEbE ke
1.2.6  ZEEEHRE(E A 46 ¥ {H (equivalent umami

concentration, EUC)J&48 100 g T ¥ & A7, £ ff ¥ i A B
5, % A 2 R 81 (monosodium glutamate, MSG) ) & £
Fon, Hitg AN,

Y = Dlaib +1218( D aib)(Daby) )
v

Y—%*fﬁiﬁﬂ EUC {fi,g MSG/100 g;

R Fr i, AN R A R (Asp) AT

iz (Gl u>,g/1oo g

B SRR (5-GMP) LT

M(”’—IMP> #I‘El“ﬁ&(% -XMP) Fl g 1 B (5-AMP),
g/100 g;

b, L S LR A X MSG 119 8 1R B BE (Glu
Asp N 0.077);
BHRAZ B A X 5'-IMP 1 {8 (5'-IMP K 1,
5'-GMP H 2.3,5-XMP } 0.61,5-AMP 4 0.18) ;

1 218——WpIm)/EHI % %
1.3 #HE\aE

M A Matlab 2020b, 4= Bl = ( https://www.
bioincloud.tech/) 15 B 43 ¥ = F & Ml TBtools & T. K. 17
Al AL 2B, FI ] Excel 2019 #1 IBM SPSS Statistic 25
BEAT RO 53 17 F0 A0 3 BCHE Y LA X 8 £ b v e 25 R OR
FH Tukey HSD # %5 # 47 W3 1 43 H7 (B ZE K P<

ﬂ‘jl’

BABE . ANERAINERERBENAERERENKFEN S

0.05),
2 HRRSIR
2.1 REHREKRES DT

1 I DB 7 56 0K 35 PR, HE o B ok 0 I AR AR
Asp.Glu & JiF B & W2 UL & 5'-GMP.5-IMP, 5'-XMP
M 5-AMP S5 RS 5B R, R 2 PR, NE A
BB 3 PR EAE S A A M R — = 5 Hoh
MR (Cys) A A& TR (VaD) Fl 52 2R (Lew) ¥ A& 45 . G
RR (MeO) AU TE B (48 H b A 4 1, 81 2R (Lys) Fil 57 52
ARl W o3 HIE O ERFEME ARFE PR D, f£5
wORH, A OE R AR R M RS
(8.33 mg/g) , HX AL WARH-(7.69 mg/g) » A BAR H 1Y
A% (7.37 mg/g) s 3 PR H-rh ¥ LUK &M (Arg, 1.51~
2.52 mg/g) M Glu(1.03~2.12 mg/g) & = H & . 1 & B A
U T B PR 3 AE 2% o S 0 T RLTST L U T AR o A
B Rk, X T R R A BR R L i R G R N IR A AR IR
FHELL Glu FiH &R (Gly,0.42~0.43 mg/g) N ., Bl

U3 AR H Y A, LA REAR HORD B £ AR B4 0
42.3 Y1 105.8 %6 , H I T U, 3 0 4R A o o R 55k VR T
R R A By R VR SR TE 3 R AR R E R R
B #F(P<<0.5), B H Rk Z R A K,

5% T A S Yy L R ) L T AR OR T G CRIL
TR+ S H B ™) 8 712 L 7R R BR DA O & S Y
ik, tHER 2 AU, 3 FRE S TR 6 i B K R BT AR i
5Fh,5-XMP BR4b. WEES 5B H iR B L R A R
e (1.09 mg/g), Holk B AAL H (0.67 mg/g) . H 4R
B RAK(0.36 mg/g), Wb — BRI .5 -CMP &
HAAX EE (0.10~0.45 mg/g) ; E WAL TR M L 5'-GMP
S (0.06~0.29 mg/g) A BT WoR HA R R
VR L 76 20k & SE R 55 10 U W) AR FH R TT DA 0
BEILTEEEILAHZ &, B 5-IMP 4, # AR H b
5B R O R O R T LA R AR B S R T
R A 1 R B (0.40 mg/g) HE A B (0.18 mg/g) F1H
AR H (0,18 mg/g) g 122.2% % 45 B IR Al LU % f
B A A At T R R S % £ O T A VRAT
2.2 SREFE B L R 4 B A 2 R 1 P A0 B R 58 FE T A

TEWR T BE A (taste active value, TAV) A LI H] T FAE
B — b B W X AR R Y ST R, TAV << R 29 T X
RE GG B DTk, TAV> 1 KRG soik, HoTskE S
BAEIEAHG, a3k 3 PR X Glu, Arg M1 His, A X A1 &8
BWE MRS A AR le B TAV BT 1, H4r 518 3.43~
7.07,3.02~5.04,3.00~3.90 F1 1.44~2.86, Ui B Glu Xf
TFERAE B R ATk, T Arg B AR WA STk, (B2 H
A LA Glo i 35 B 18] 7 7= A 4 A B gy sk, 5
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Table 2 Analysis results of free amino acids and 5'-nucleotides in the T. fuci formis samples (n=3)

mg/g
AW (AL EAS N X REN [ERCR:REN R H
T 8 S L TR RA&HEM Asp” 0.514-0.02¢ 0.764-0.14* 0.67+0.12°
22 5 iR Ser” 0.06+0.01° 0.0240.00¢ 0.0940.01%
AAM Glu*® 1.0340.16¢ 1.4940.25° 2.12+0.32°
HAM Gly* 0.42740.03" 0.454-0.02° 0.434-0.02"
1% % His 0.72+0.07* 0.6040.03" 0.7840.14%
AR Arg 2.5240.06° 2.2440.26" 1.5140.11°
T &AM Thr 0.0340.00" 0.0440.00" 0.25+0.16°
HWER Ala” 0.1440.05" 0.0140.00°¢ 0.40£0.11¢
fili &R Pro” 0.0340.00" 0.06+0.00" 0.68+0.14°
L E @R Cys ND ND ND
% % R Tyr 0.364+0.02¢ 0.03+0.00°¢ 0.28+0.06"
4 AR Val ND ND ND
H i 2 2 Met ND ND 0.2940.03
AR Lys 0.104-0.01% ND 0.0840.01"
AR 1le 1.30£0.36" 2.5740.54¢ ND
TLHEM Leu ND ND ND
N R Phe 0.15+0.03® 0.0640.01° 0.11£0.08
AR B 7.3740.60°¢ 8.33+0.75° 7.6940.32"
Wi 5 AR MR 5-CMP 0.42+0.02¢ 0.10£0.00" 0.45+0.02¢
WRF R 5'-UMP 0.0740.00" 0.08=40.00" 0.244-0.02¢
B Hm 5 -GMP# 0.06£0.00° 0.1140.01° 0.294-0.01¢
WLFH R 5'-IMP~ 0.074-0.00* 0.0240.00" 0.02£0.00"
AR 5'-XMP# ND ND ND
MR 5'-AMP# 0.050.00" 0.0540.00" 0.0974-0.00°
WA R o i 0.6740.05" 0.36+0.10° 1.0940.07¢

T R E SRR B R 5« AR LR 5 ND Jy AR A 5 ) — 47 AR 7 1R [ %

NESEF(P<0.05),

A His F1 1le %5 75 WA Tidk . B AR Z &R (Ser) TN &R
(Al Fl Gly 8 TAV<<1.{H'EN15 IMP Y[ /5 1 8] LU
SREELRUY AR FHIR TAV BCRIAT LA B, 8 (6 5 6
BRE R g,

5 A% R 5 B IR U R 1 T IR PR 4 v A P T
Wk A 32 B R 2L 0T LU 3 EUC 93— A A 3 SR 3EAN B
B EERR SR . A HF DM EUC PFAr SE R R BE 4> 4 4 4
K. >1 000,100~1 000,10~100,<C10 g MSG/100 g.
B AREL AR RS @ AR H R EUC X LL LI 1, /] L
B A AR R R s O R R (P <
0.01), HAbTF45 3 47K, 53 WA~ B i ) Ak F 5 A% K F- .
25 LTI A SE T EE R ) B S B TAV DL EUC %2
A BE A M & B G AR BB A S L S A PR O AT
Pk XA A T AT H R A AR B 2T I R A R

BAR 4 ) AR B L 7R R AR S, S ) T
Y.
3 SREHREFEIN

WP 2 Ca) 7 - AS [l B H R i 22 e O WD A L A7 TR W
A HRER Y B F . R A 3 R4 43 7 (principle component
analysis, PCA) X AN 5] 88 H-AF i 1Y Wk 2R A7 2F — 25 42 38 4
Br. &5 5% a0 2(b) iF 78 . £ L4 1 (principle component 1,
PCL) 5i#k % (5 kb 47.4% . F Wi 4> 2 (principle component
2,PC2) TTHR A i b 25.3 %4, BT P A> o> R AR TTER R o5
P 72.7% T LAF O TR RE G ) AE T R 22 . ROARER
IR R 22 R K (Bl ik PCA AT 42 48 3 48 1 22
St L BN [ BR T8 X B AR 52 O DT KRR R A AE 25
Y. BRI R S L T A A R O A B R X
5555 Mt MEUCTE N 85 R AH W & s AR E B A — 2

b

Do
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Table 3 Threshold values and TAVs of taste components

in the T. fuciformis samples

s BfEL/ BTG (TAV)
(mg+g ) ARPH [OMEH #EHRE
RAE R Asp” 1.0 0.51 0.76 0.67
225 R Ser 1.5 0.04 0.01 0.06
AAEm Glu* 0.3 3.43 4.97 7.07
H4#m Gly 1.3 0.32 0.35 0.33
21 %M His 0.2 3.60 3.00 3.90
AR Arg 0.5 5.04 4.48 3.02
IR Thr 2.6 0.01 0.02 0.10
N Ala” 0.6 0.23 0.02 0.67
fifi %/ Pro” 3.0 0.01 0.02 0.23
PR ERR Cys — — — —
fi% %M Tyr - - — -
SRR Val 0.4 — — —
IR & R Met 0.3 — — 0.97
WA Lys 0.5 0.20 — 0.16
SR 1le 0.9 1.44 2.86 —
SRR Leu 1.9 — — —
RN A Phe 0.9 0.17 0.07 0.12
BA¥MR 5'-GMP* 0.125 0.48 0.88 2.32
WLHF AR 5'-IMP# 0.25 0.28 0.08 0.08
IR 5'-AMP# 0.50 0.10 0.10 0.18
AR TAV B — 0.62 041 138
fERR Y TAV BRI — 4.80 6.79 10.32
T R AR TR B TR 5+ R R — 7 B %
AR E S TAV jT:(zElJrﬁ

DR AT AR (R L T B 5 A B R 2 R LD A B
FRAE Y — S8 IR W) BT A8 B 7 S Ak o 6.
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Figure 1 EUC values of the T. fuci formis samples
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WHEAFWT KB EMEGYFHF LI BTH®, B
b W vl REAE S 4% BR 25 4k & 1 1) 7 22 o [ 44 % XU BR T i
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A WA i o E R (14,23 %) AR X 1 £ R B
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Figure 2 Results of electronic tongue taste analysis and PCA Biplot of the T. fuciformis samples
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RET AR SR 4 BT 7R, % 4R B RE T 25 1% Ja% 45 min oy A 23 ) DL
B 5Ca), Hirf WIW ., W5S . W1S Fll W2W %545 J8 28 i) 1 77
TE2% 5 . BT PCA B2 %391, PCL Hil PC2 1y 57 ik %
di LA 77708 10150, R TTEk B ik 87.8% , KT
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Figure 4 Types of aromatic compounds, and relative content of the T. fuciformis samples from GC-MS

x4 REBHEELESHS

Table 4 Characteristic {ingerprint of the T. fuciformis samples and its aroma components

ﬁ\ﬁ/(ug c kg™ h)

1 B8 i a] /

£ R &Y 2 IR FRAE
min WEME HERE ARHRE
1 4.3 o e 2.26 3.38 9.73 &
2 4.6 7 N 0.99 1.65 0.89 J
3 6.9 2-F JE 0K g 0.29 0.69 1.56 1550 JJ Bk
4 8.8 %* 0.39 0.44 0.28 35 7 b
5 12.6 3 1.33 1.41 0.99 35 0k
14.6 (=N 2.48 4.67 1.60 H R
7 16.8 e 5 1.31 1.53 1.22 05 7 Ik
8 17.2 1,3- LS 1.88 2.02 1.91 J5 R
9 20.6 O R H g 0.45 0.36 0.36 A K Sk
10 23.3 2- 1%, H2 10k IR 0.07 0.28 1.56 RE
11 24.9 3-3F [l 0.12 0.15 0.09 T8 7k IR
12 25.1 1E LB 0.20 0.47 0.21 T i oA
13 33.7 R R 0.06 0.07 0.09 FITRE AH ) 7R R
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