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Taste and Flavor Characteristics of Peony
Flower Tea under Different Soaking Methods
YUAN Qin-gqin',LIU Wen-ying"*

(1.College of Agriculture and Bioengineering, Heze University, Heze 274000, China;

2.Beijing Academy of Food Sciences,China Meat Research Center,Beijing 100068 , China)

Abstract: In order to acquisition the taste and flavor characteristics of peony flower tea under different soaking methods, the
sensory characteristics were analyzed.Four kinds of tea liquor were prepared by soaking in the hot water for 30 s, in the cold
water soaking for 30 min,1 h and 2 h.The main flavor characteristics and similarity of tea were analyzed by electronic nose, the
taste characteristics of tea were quantified by electronic tongue, and the volatile organic compounds of tea were quantified by
thermal desorption and gas chromatography mass spectrometer.Results showed that the main flavor characteristics of tea liquor
soaked in hot water was similar to that of tea soup soaked in cold water for 1 h.Tea liquor soaked in cold water for 30 min and
2 h could be effectively distinguished from tea soup soaked in hot water and tea soup soaked in cold water for 1 h.There was no
significant difference in taste characteristics between different preparation methods, except the sour, astringent and bitter
aftertaste. There were more alcohols and esters in the tea soup. With the extension of soaking time, the contents of esters and
alcohols in the cold water tea soup gradually decreased, while the contents of alkane gradually increased. Combined with the
main flavor and taste characteristics, with the use of cold water soaking for 1 h instead of hot water,the peony tea had a similar
flavor, while the sour, astringent and bitter aftertaste improved.
Key words: peony flower tea;hot—water soaking; cold—water soaking;main flavor ;taste ; volatile organic compound
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1 #MRl5RE*®
1.1 M5

FHFFAE T 2019 4 5 SR A 1E TR W 4T
Bel , 2% Scilikor s, H AR ICT, B S o 100 H 5,
0 T F N R T VR H AR Insent 23 F
2—- R -3 - FEH (99.9% , CAS 5 13019-20-0) 33
[# Sigma Aldrich 2% ] ; 40°<(99.9% ) Jb5¢ Wi I 4n
B A BRA T

Cascada BIO 4li7K#l  3&[E PALL /) w]; BSA822

-CW K°F  ZEZFIHI B 22 A RS F]150.22 pm
g MR 3% E PALL 2\ "]; PEN3 B F & fE[H
Airsense 2\ m); TS5000Z BE %% 4t & 4¢ H 7

INSENT 23] ; Gerstel TDS 2 H S B #EAERE 72
[ Gerstel 2] ;GC-MS BEHAY & EFEB KB
FHOPED)ARAH

1.2 ZWHE

1.2.1  #EPHESMRWE S WRIESHScuk 11 ]y
25, a5 4lisK ( i Cascada BIO 4liKHLHI &, 5
L2 <2 pwS/em) B LB 1: 100 (g/mL) , R FHMIKE
HLRNYR 7KIR UL PR A 5 1k, b B IR T v A 7K
30 s Jg o g BUE WM, & 7K 7 2N AE R ML 30 .60 N
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120 min Ji5 i 98 BCHE @ FE & 23l bRid oy H
C30.C60 F1 C120,
1.2.2  AEFFIES R ST i W75 SRR B
EB AN TR) A4 B ) 0, B8 1% 1R 51t VR A4 19 AN 8] B 5 45F
PEPT MRS % SCHk (18,24 ] 7 %, B 50 mL ¢
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WEE _EALIR
1.2.3  HFHES EMRRR S R BFRAE
AN G RS 23 B X AN R 04 4 BT 7 A i 6, AR 3 A IR
T 5 00 5 5 25 5 AT DU PR S 00 32 44 XL
WRAPAEFEAT 22 5 P 53T o
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TR 4 C R

FEF & TAESE D IR IR BE O 50 °C L 9R 3)
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AT 5P o
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1.3 HiELE
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N SPIME = ARAE2E . JE ] Winmuster #7770
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Table 1  The flavor characteristics of different tea soups
FESL 4
H C30 C60 C120
iR IED -2.0903 +0.0000" 6.7291 +4.0634" —2.5877 +2.5952" -2.0511 +1.0168"
TrRAE —0.2423 +0.0000 —-2.3559 £5.2510 0.16778 +3.2891 24305 £1.2624
A 0.2403 +0.0000" -0.0783 £0.2816" 0.3895 +0.1300" -0.5515 +0.1645"
N EIRE 0.3190 +0.0000" -0.0256 £0.0175™ -0.2787 £0.0708" -0.0146 £0.1349™
Vg [l R AE -0.0074 +0.0000 -0.0002 +0.0789 0.0093 +0.0585 -0.0017 +0.0659
fef i 0.0120 +0.0000 -0.0015 +0.0087 -0.0029 +0.0337 -0.0076 +0.0467
FEpE -0.0008 +0.0000 0.0001 +0.0043 0.0000 +0.0179 0.0008 +0.0126
S RAE -0.0009 +0.0000 0.0001 +0.0086 0.0000 +0.0022 0.0008 +0.0050

R R PR R ZOR A B 2257 (P <0.05) , ThrEFR R B W 12257 (P >0.05) ,3 3 [,

{H JBCBRAE | A AE N T2 5 B 5 ¥ UK IR MU A8 17 B TR AR
B 22 B0 Ay B 5 12 90 1 ) 2 B T AR 1 a3, V231 60
120 min FRAGH 17 15 #OK IS 55 7 0 R R 1H 48 M AR
L1 ¥ /K IR I 120 min 3RA5 5577 B A SR 0 L BR1E,
¥ IKIZ WIS 17 1 5 R [l B B I F #OK R 55 7,
JEHIZ VS 7KL 60 min FRAZZIG R R W .

BEREREE MR EENEEZ —,
i 0 75 B 2 0T 2R ARG, R e e R A T E Y
R PE S 12U 7 2R (R 6 45 1 5 R R G B
W, 35 AR B AR K R R M s Ta] £ 52 0 21 B AL G 2K
B R R 5S 22 1 A AR BT T L X e )
JFIER G IR R B R R, R 1 R,
12977 T A 6] 23 77 A AN [R] 59 o B 45 vk, DA b T AR
YT 2 0 e BEAT AN [W] 77 5 B0 1 W] B AR R
T X B B AR AR FEAT TR, 2R 5 R AR i R
PRSI S A PR A g e, BB TR BT R
AR , T LA FE &1 33 117 35 W 25 17 IF Lk # i 5]A
TH 2 H AT S
2.2 HAEEFIAHHE KRR

FEPHAEZS T B EARXURFFAE AN & 1a J7 7R, PCI
FPC2 Jy ] 7 22 TRk 2R Sl 92.50% 1 5.72% , J7
2 BTN 98.22% , UL HH &4 72 i #4972l 4 i XL
BRAFAE, HLLL PC1 3=, Tl Bl 1b n] 50, 4% 7= 54 78
LD1 1 LD2 J5 () R TF 2ZZ 5Tk F N 76.61% , /T
85% WS FRAE , RN i 2 Al 43434, I AS e 1 2
PRI RIX 5. B 1a 1 H 5 C60 7£ PC1 0
PC2 Jy[m) I BLA $ KRR BE 8 & ] i, #OoK IR )
WA 5% /KIE L 60 min 2537 F AR XBR FRRAE 25
FHAL o
2.3 HRAEFZNELZEEIMAS
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2P 15 PRI T 6 FRERZS Y BT 3 P OT iR
Yy )i 34 FHEERYH (29 Rl Py i (13 a2k
Yo, LIRS FIER 2 ) i A 25 f S m i i 3 2 .
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Fig.1  Analysis of main flavor of
tea prepared by different methods
7 :a.PCA 255 b.LDA 45
72770 FNT7 B, PURPIR AL TT SRS A B A A
TrON 1= BEEE 1= =3 — i 2 - PN A -1 - g 2 -
—1—FIRNEERE o, B ALK OB SR O A AE
2 -2 B IERA S AR |l AR PR A
RS —6-RMR . (E)-3,7- “HH-2,6- 0
(Z2)=3,7- "I RE-2 6 TG ORI KL
2,5 I3 Ui | F R B A B — 55 2 2L |
15—\ Bk I R TR K LR —4— - DO B I 1
S O TR T TR AER I R R TR S R
MG RN IE A7k
Horp, 1 B 2 X o0 AN [R] 2= 75 S 255 ) 28 53 1) 5%
BEALG W)™ 51— 3 05— 3 — TS A BT 0 48 14 AR A A
MR T S e Y RN L 2 AR )
PR 2L 2 T % 55 B R AR KU B S5 5 O e st
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Table 2 Volatile organic compounds in different tea soups
en i (pg/pl)
A HRETE H 30 60 C120
3t Tl 2,004 £2.834 0786 +1.112 - -
(R)= (=) 14— -8+ fidh-1-FE  0.152+0.215 - - _
(R)-( +)-B-FFHE - - 33023276 0915 £1.292
(S) = izt — o e s et 0.094 £0.015 - - 0.035 +0.004
(Z2)=2-2FH-1- - 0.296 =0.009 0.161 £0.228 -
(Z)-STlE-3,7- —H H-2- -1 - - - - 0.072 +0.102
12- A 3-E,E-2, 13— /\ Bk -1 - 0311 £0.028 0519 £0302  0.416 0.195 -
13— L he 1 - - 0.896 £0.274  0.336 £0.475 -
1— B 27311710 2979 +3.890  0.161 £0.227  0.093 £0.132
1-FHE-4-(1-FHRLE)-1,2-F 2 B - - 0378 £0.534  0.400 +0.566
1- Tl - - 0.036 £0.050  0.089 +0.026
1 - f-3- 0.169 +0.239  0.057 +0.007 0.082 +0.015 0.064 +0.002
2,6- —HH-1,7-F 43— - 0.639 +0.904 - -
- FE-1- 0.091 £0.014  0.035 +0.049 0.029 £0.041 0.045 +0.017
2-Z&J7—1— i 0.206 +0.291 - - -
pJENE - o P SR L 2.623 £3.101 0.078 £0.110 0321 £0.454  0.584 +0.284
2- L HE OB - 0.041 +0.058 0.029 =0.040 -
3-(TUBSEER) -1, 2-TH % 0.581 £0.821 - - -
3,7- R I-6-F -1 - - 0.648 +0.917 -
-2 3— 31— g e 0.603 =0.852 - - -
(40 Fir) 8- BE -3 4- - - - 0.109 £0.154
DL 387y it 0.131 +0.185 0.101 £0.143 - 0.218 +0.073
o, a—4— = H FER O T - - 0.153 +0.021 -
o,p- W HIAK B 0.116 +0.163 0.330 £0.467 0.093 +0.132 0.128 +0.181
o= AT 0.286 +0.404 - - _
A I Tt - - - 0.060 +0.085
KB 0.155 £0.031 0.142 £0.006  0.115 £0.007  0.093 +0.002
icyiqit 0.027 +0.005 0.021 £0.000  0.009 +0.001 0.009 =0.001
R -2— I SL I 0.059 £0.084  0.280 £0.396  0.229 +0.053 0.314 +0.128
by 0.150 £0.008  0.200 +0.018 0.121 £0.016  0.138 +0.001
I i f - 0.043 £0.061 - -
| = e 0.022 £0.031 0.014 £0.020  0.009 £0.013 -
+ i 0.095 +0.093 0.075 £0.041 0.010 £0.014  0.041 +0.007
RS - 1.292 +1.827 0.051 £0.072  2.020 +2.857
X -9, 10— P&+ /e -1 - i - - - 0.162 +0.229
FrnE 0.005 £0.000  0.003 £0.000  0.001 £0.000  0.000 +0.001
T 0.014 £0.001 0.005 £0.000  0.002 £0.000  0.002 +0.000
A5 Jis — 6 — Tt 0.332 £0.469 - - -
S 0.146 =0.206 - - -
e 0.190 £0.268  0.249 +0.048 0.088 £0.125 -
(E)-Fl5-10- g —J75-8— Tk 0.113 +0.159 - 0.344 +£0.487 -
10—+ —BRMi TR LR - - - 0.002 =0.003
17— /\ B - - 1.323 £1.870 -
ivgs 2- TR R B Y i - - 2.545 +3.599 -
(8 i) 3,7- "W N2 ,6- IR ILEE RN IR - - 2.010 +2.843 -
3-¥A3E H AR - - 1.122+£1.587  0.001 £0.002
W — 6 — 3 1.666 £2.356  4.819 £0.976 1429 £0.782  0.004 =0.006
BT HE-4-F2F-4- B IO -5- 1R - - 0.503 =0.711 -
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PoSE=N
A HIT AR H €30 o pbg/uL)cm €120
(E)-3,7- —H3-2 6-3 " JilE 0.031 £0.044 0043 £0.004  0.022+0.004  0.017 £0.003
(7)) -2- Bl 0.623 +0.881 - - -
(2)-3,7- "W -2 ,6-3¢ _Jis 0.036 £0.050  0.037 £0.053 0.046 =0.005 0.087 +0.123
10—+ /\ B S s - - - 2.042 +2.888
14—+ BRI s - - - 0.060 =0.085
3— 31— i - 0.252 +0.357 - 0.269 =0.380
. AR 0.043 £0.060  0.063 +0.003 0.089 +0.005 0.096 +0.014
(%ﬁ) W 0.113 £0.160  0.136 £0.193 0.137 £0.194  0.210 £0.046
R -2- A 0.157 +0.221 - - -
+ - - 0.037 £0.052 -
PR BT - 0.187 £0.264 - -
R - 2.128 £3.010 - 1.795 +2.539
BB - 1.909 =2.700 - -
EC B 0.045 +0.063 0.433 +0.612 - -
B - - 0.325 =0.460 -
2,5- " HIIL-3- O 0.005 +0.001 0.565 £0.774 0258 £0.364  0.359 +0.506
2-T-Fi - - 2.340 £3.309 1.450 +2.050
i 4— 21 - 0375 +0.530  0.580 £0.820  0.370 +0.523
(6 %) B-5% 4R 0.343 +0.485 0.337 +0.477 0.234 £0.332 0.219 £0.310
FH 35k 47 0.065 =0.001 0.080 £0.015 0.054 £0.008  0.056 +0.001
i - 0.600 +0.848 0.346 +0.490 -
o (=T B - % 0.042 +0.060 - - -
?ﬁﬁ 6] —H - 0.408 +0.248 0.134 +0.190 -
R - - 0.407 +0.575 0.977 +1.381
10,12+ Z Rk =K 2 TP S - - 0.182 +0.257 -
10, 13— /\ Bl I 2 ' g - 0.260 =0.368 - -
11,13— —F2 51 DU 5— bR iR B B - 2.026 +2.865 - 1.073 +0.485
12, 15—+ /\ B 431 /P g 0.226 +0.023 3.385 £4.293 0532 £0.140  0.483 +0.456
2,2- " HIFLNFR -4- H 3 R FL g - 2.188 +3.094 - -
25—\ — 4T Y g 0.153 £0.216 - 0.321 £0.221 -
2- T HR T - - - 0.063 +0.089
3-IRRIL B -4— | =k LG - 0.093 £0.131 - 0.345 +0.488
A4 FR IR R TG - - - 0.053 +0.075
6,9,12,15 18- Z+ i FL R T i - - - 0.164 £0.232
7 H-Z— | DU -1 - B 2, TR TG 0.461 =0.652 - - -
_— 9, 11=+/\f I R 1 i - - - 0.300 +0.425
(34'3;;) 9\ 12— B i I g - 0.785 £ 1.110 - 0.890 +1.259
9~ /\ B R~ (Z) - -5 T i - - 2.151 £3.042 -
E—8— I JE—0— 1 MU - 1 - i £ FR i - - - 0.401 £0.567
7,7-4 16—+ /\f —Jfi—1- B L TR B - - - 0.131 +0.185
7R FHE i 2k P R PP - 0.629 +0.890 - -
2 —4— T UL 0304 £0430 0228 £+0.322  0.370 +0.523 0.199 +0.282
R Ay e [T - 1.483 £2.097 -
TR TR S S ik 0.160 +0.227 - 0.271 £0.010  0.077 +0.109
ek B e 0.106 +0.149 - - 0.365 £0.517
LRGN AR 0.529 +0.748 - - -
e PO R -2 KL H g - - - 2.032 +2.873
FH % 55 1R TR - - - 2207 £3.122
2 P T 0.996 +1.409 - - -
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g3k
s 2 i (pg/pl)
HH HIT AR H €30 €60 C120
MU 2, RS TR TR 0.164 +0.231 - - -
BRER T /\ ot JE A5 TR - 0.115 +0.163 - -
X R-2- RS T R - 0.085 +0.120 - -
- TR T He-2- - 0.091 £0.129  0.145 +0.034 -
(32 H) S L TR ROE - TR LS 0.677 £0.032 0.795 +0.337 4.560 +2.368 1.374 £0.212
P RS ER f T TR 1.061 £0.753 3.028 +1.157 1.135 £0.148 0.661 +0.106
LTRIK LT 0.074 £0.105 - - -
ST 0.163 +0.231 0.319 +0.451 - -
SR 1 2.035 £2.156 0.373 £0.528 4792 +1.651 1.207 +1.707
L I-3 (ke ba 3k ) - 75 e - - - 2.164 £3.060
1, 2- A A 0.240 +0.339 - - -
1, 2- A 3he - - 0.890 +1.259 -
1,3,5-=HH#-2-+ /\J3t-F b 0.357 +0.505 - - -
132K -+ ke - 0.844 +1.193 - .
1- I 3—6,7- "5 24 BIA[3.2.1 ] ke - - 0.270 +0.382 0.171 £0.241
2,6,10, 14— U 3Lk 0.082 £0.116 - - 0.204 +0.288
2,6,10- = H 3E— |- pudsg 0.045 +0.064 0.074 +0.104 0.113 +0.026 0.048 +0.067
2,6,11,15- 9 H 3475 h - 0.040 +0.056 - -
2,6,11- =H A"k - - - 0.204 +0.288
2-FFH-1,1,10- =H 3-6 ,9-FF5H T k¢ - 0.069 +0.097 - -
2-R(IE) Tk 0.175 +0.247 - - _
2R -1\ - - 3.112 £4.400 -
ek 3—%%—5;3\?%—%{% - - 0.116 +0.164 -
(29 ) A (R-2- IS L) 32k 0.157 +0.223 0.288 +0.407 - 0.074 £0.104
5,8- " F-1T "k - 1.997 +2.825 - -
5N HE- 28 )¢ 0.146 +0.207 - - _
6-H -1\ %t - - - 0.589 +0.209
T-CHE T - - - 0.222 +0.313
9- L HE- 75k - 0.541 +0.764 - _
AT EiIE e - 0.047 +0.066 - -
LR S 1.863 +2.634 - - 1.998 +2.826
FA LI ot - 0.060 +0.085 - -
+ P 0.075 +0.106 0.097 +0.138 0.146 +0.207 -
+H b 0.040 £0.056 0.064 +0.091 0.164 +0.007 0.176 +0.068
M -2, 3- TR e - 0.486 +0.688 - 0.972 +1.375
TIEFR N - - 0.099 =0.140 0.136 +0.010
o AV 0.114 £0.029 0.130 +0.008 0.218 £0.056 0.100 +0.141
ETEdE 0.068 +0.097 0.097 +0.138 - -
(E)-B-Z#ha - - - 0.202 +0.285
(Z)-3,7- —H3}-1,3,6-1 /b =) - - 0.126 +0.178 0.129 +£0.182
1= (1-TAHLE) - 3R O M 0.185 +0.261 0.271 £0.383 - -
2-JR M - - 0.130 +0.184 -
2- PRS- 4 - 0.486 +0.687 0.423 £0.205 0.099 +0.140
K 3-H3-7,7-4,6- ki g 0.076 +0.108 - - -
(13%) 5—(1- TP ) - 1,3- Rk —Hs - - 0.170 +0.240 -
Z,7,7-1,4,6,9- JL2 UM - 1.261 +0.467 0.167 £0.236 0.254 +0.359
Z,2,7-4,6,9-T = - - - 0.847 £1.199
a— R 0.145 +0.205 - - _
B- IR - - - 0.536 +0.758
B s - - - 0.194 +0.274
A - - 0.161 +0.227 -
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Table 3  Different volatile substances in different tea soups
i (pg/mL)
H C30 C60 C120

(2705 11.292 £3.475 9.081 +1.544 6.808 +3.761 5.530 £3.930

iR 24 ot 1.779 +1.258 4.819 £0.976 9.276 +1.697 0.007 +0.004
B2 4 i 0.414 +0.487 1.957 +2.645 3.812 £2.954 2454 +2.375
B2 W) 1.047 £0.702 5.189 £6.658 0.667 +£0.329 4.575 +£0.719
Ha2s%) Ji 7.104 +4.427 15.862 +7.410 14.459 +6.834 12.026 +1.102

T RIS 0.042 +0.060 0.408 +0.248 0.541 £0.383 0.977 +1.381
T2 3.362 +3.881 4.834 +2.998 5.128 +£3.033 7.055 +7.515
Il 2y I 0.406 +0.574" 2.018 +0.512" 1.177 0.212" 2.261 +0.457"
BEE 27.754 +2.647 44.136 +16.635 43.750 +22.884 37.426 +2.929

JELT G o P SRR AR R o 22— R R L 2
TS P TS 2T 258 (A AR AE A 1 43 22— 1% 5 B s
Vil 5 3 V25 rh e B AR AR R

HIEPOKE S G D AATE N IER Y A (R)
— (=) —14— 38— /Nt —1— P 2 2843 — 1 —
a— PRV B AR M — 6 — B R IR -2 - S M
(1-T B — 28 H I BRER TS L PO 2 B W o
Wt LR AR ZBR 1,2 FR AR e 22— (OF) Tk
S5-I FE—B$ ke, 1 R AER K IZ A5 D AT HE I R
AT ISNEREE 2- RN EE-S-F O FK-4-E Z,
Z,72-1,4,6,9- JULZS DU, Ui BH IR A0 1R B8 X5 2K 1 45 &
PRI 25 I R

PPt PHE S T TP R Y R A R L, Hk)E
B2y [0t N ot Je 2 ) Jot 5 T FE ¥ 7K IR 4 P AR 2
RS ERZEMLE RIS R A B A . B KR Mt
FHESZ T BEIS Y AL T HOK R A5, B S =
LT [a] B9 FE K, W2 W) o B9 & R W R R 5 22 A
JZ, R KR LR AR 25 1 A B e 2 I & i 38 1 T A
FKIZ A, E 25 v 4 s ) 1) B, 52 B0 SR 3 G o )
B BKBWIRBTEREY R SRR, ST
POKIRUIET , HE B R Bl TR 0 B TR ST K, B 4 5
TRERIaH, B IE LY RS, R A
2z Hh, HoAth R A Y R Yy A 3 (P >0.05) P22
5, HA#UKE A FHE S I R S R S B K,
{H 5% 7K 60 min A W35 (P >0.05) 157K
V2 30 min AR 7KIZHL 120 min 25970528 ot & &
P2 i FROK L 25 (P <0.05) B 51 /K2
60 min A W E 225 (P >0.05)

PUKIZ UL EE 7 TH 1 Y S BRI, B kIR
WA P IE KA ML) & B Bl 25 1= 0 B a] B9 ST 4,
SR BT AR A S, B KIZ L 120 min FRAESS
G R T i T ROKIR M ARAGAE 5 BT
AR E R Y R S A B ZE R (P >0.05)
3 it

NIRRT 2% ) 4% 2% 1 8 B B B 1 U TR R
AE AR SRR TR, #K I 578 /KR i
60 min 2577 2 A UK SR AE 45 SR ARARL, B A 2 3 R 45
SHARL . PR IR U TN K IR AL AS 17 T P R AE L 7R
IR | YRR IR o] I A | £ R AR L = 8 B RN Rl (L | 3

BEAT I 22 5, 2 /KR UL 30 min 2897 R WR B e v , ¥
KIZ UL 60 min 25 37 v IR (0] R (E A, ¥ K =
120 minZ8 7 i A F A . ¥ /K2 U8 4 30 min B
AENS A5 5517 Y TR DR AL IR , ¥ /K ¥R L 60 min %517
5 RORIZ UL 7 KR AL, 75 v R (1R A7 B4 T
R T7 AR 23 52 i) B 4 K W) T o, S
s AU 22 B, BRI 45 25 P XU i 0 2 B 41K
Ve IR IR UL 45 e M AR i o 5 i 5 B R 38 T A AR
FRPSE

PR A ABL A 25 R 32 T J7 1 5 8, ¥ K IR i
60 minZs {7 HAT 5 FOKE AR AR KR EFAE , HL
TEPRMR o IR [B1R AT T2 71, 3 B T 2EA T 4 PR AE S
i A o
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