MK EEBHE Modern Food Science and Technology 2025, Vol.41, No.10

HIRE S e XM S mBR T th

TEE, =W, RE, KUF, 5&5%%“ T, EHUE T
(1. A R K F R FHE HE LKL EFE FAHY ) iR JMLﬁﬁﬁﬁm¢m,@@k*4wum
(2. % M%%ﬁi‘frﬂ/\wﬁ)ﬁﬁ’%ﬁ%mﬁﬂ)ﬂ/\lﬁ RIE, #HeKiy 410128)
(&ﬁﬁﬁﬁﬁﬂa%%%@mﬁﬁWﬂmﬁm%%z,%%&w4wmw

THE: AT - RH R RGBS, EHRLAR THBOR. BRNL. Dlff i EA R4, BT
T AE AT T EBF M1 (F B HOL R K =13:8:8:1) . ZEFGEDEFSEZNE, EA i, HoksE R,
B, AR EREY, Ml By A5 A A0 By @M T HAbBe b s, By 6Kz B4 ﬁ%wm”%%wAaﬁ4n%
TIEBIESEH 1624%, REBEEH 8.62%, HEAEH 0.58%. M1 95 HWEZUAmE, B, HRE. BRE. Kk
X, BEABEREAL, LFTHEH TR, £F80. 2R (DA, RCBERZLIZEARS. RI\BEZZNEGNOEUTF
AEFGE, MI FAEXAE Ty A#E. REFREEZL. ZHATRFE T ARG, M EHFRE T LGHFEF 3734 T
#1h E 3%,

KA BOR; R SR BTRE; FA

DOI: 10.13982/j.mfst.1673-9078.2025.10.1055

Development and Quality Analysis of Compound Rose Tea

DING Mengmei*, LI Na', MA Rongrong®, ZHAO Yigiao', ZHU Minzhi**', WANG Kunbo"**"

(1.Key Laboratory of Tea Science of Ministry of Education & National Research Center of Engineering and
Technology for Utilization of Botanical Functional Ingredients, Hunan Agricultural University, Changsha 410128,
China)(2.Yuelushan Laboratory & National Key Laboratory for Tea Plant Germplasm Innovation and Resource
Utilization, Changsha 410128, China)(3.Key Laboratory for Evaluation and Utilization of Gene Resources of
Horticultural Crops, Ministry of Agriculture and Rural Affairs of China, Changsha 410128, China)

Abstract: To develop a flower and fruit compound tea beverage based on white tea, white tea (Shoumei), rose, jujube, and
pericarpium citri reticulatae were selected as raw materials. The optimal formula, M1 (Shoumei: rose: jujube: pericarpium citri
reticulatae=13:8:8:1), was identified through sensory evaluation and orthogonal optimization. The tea infusion produced by this formula
exhibited a bright apricot-yellow color, a harmonious aroma, and a fresh, sweet, and mellow taste. M1 formula demonstrated superior
performance in both aroma and taste compared to others. This formulation achieved a water extract content of 48.70%, amino acid
content of 4.11%, soluble sugar content of 16.24%, tea polyphenol content of 8.62%, and flavonoid content of 0.58%. The aroma
compounds in M1 included ethers, alcohols, olefins, acids, alkanes, esters, and aldehydes, with key volatile components such as
methyleugenol, citronellol, o-farnesene, (+)-limonene, and phenylethyl alcohol. Based on the aromatic characteristics of the key
compounds, the aroma types of M1 can be classified into three types: sweet, fruity and floral. This study not only enhances the flavor
profile of white tea but also provides valuable insights for research and innovation of the floral tea industry.

Key words: rose; floral tea; quality characteristics; electronic sensory evaluation; aroma

FR BRI R, P ERA R, A EARDI . RYEERMEZ. MM T TN ER, A
KA ANAZRET . A4S RN, ARES2H. DR, EMRES MRSy, BATUE. 5T

WS HEA: 2024-07-22; f&EIAHA: 2024-00-23; 1#ZHHEA: 2024-09-26

E£&UH: BRTOAELFLITRITE (2022YFD2101102) | iR & =l fI#4EIE (2021NK1020-1) « AR5 E EARELF BRI (202202AE090030)
MR KR FHFHBFARRBIE (2022xczx-088)

EEREN: THE (199%6-) , &, MEHRE, fxAE: ZMNISMREREE, E-mail: 872831268@qg.com.

BIREE: KiaEK (1986-) , 5B, #BL, iR, #AxAE: FMHMISRELSE, E-mail: mzzhuen@hotmail.com; HEIERIEE: EE (1974-)
8, #t, ¥R, WRAE: FHMIS5REEE, E-mal: wkbool63@163.com



MR ERmEE Modern Food Science and Technology 2025, Vol.41, No.10
BRI B, AL R, ARESER, WA RN E . REMEE, 10ERR
MR INAE, WEA HE R AT,

A (8 ZRFFHEY A (Ziziphus jujuba Mill.) IJTFEERBE S, HakH, iR, HR. B, 0%,
AEMFRS, FRMmeiohg®, a ks, SRmEmks, 58 KEEEEREY (E2h
PR, FRESEYEER C. M ER AL I E R R 2R, RS, WAL &
FEHEEE. K. B, WK, BB R REES RS FER RS, BAe A S ERHEA B (Rosa rugosa
Thunb.) (THEAERE, ok, S0, EE, AT, BB, EATAMAR, A, HRrsheel. B E s
B, FEHEE RS SR, XL T T BRI R S M B R AES . hAh, BB
HEE 2. Wi, EERMEERENR, BAFEERERME. BREOVEERMEYIR (Citrus reticulata
Blanco.) A HORESAR RN IR AR B . HRE . 3, PRiR, Bi. g, BAEAUEM, BREAKKD)
Bl B EEIREME A OIS AR R 2 R A . BRI E SIS R, WIRE R,
WM. B, F. HENMEESZMENTY,

B NATT0S A RRER i ) 5 SR AN BTG A, 2 DR 4IRS 11 TR A 25 ) 1 R T 52 52 381 B 22 SR « SR
BP0 2R i LA R TIT 30 AR AL AN D RE R TR oKk . 208 BUR SBRZAE T B W AE R %R R
Bl &2 BREFR, HEM, BAihg B RX =MERS AR T ER RS NEE BRI
RS, DA R AN R 2 B R TR K, AT LA 2 N, SIANEER. Z0AURIR BEIX = B A s KUk A
TRAEThREMITE R RE, PR — M BRE G5 . AT AAMFEE TERNFEIMNOK, HETER
(7= S AL, RN A8 28 7 b e o1 B R SR AR IR SCH¥

1 MR5REE

11 AR50

F4%-2018 758, tadtmd; BERAE, (WARFR; 498, Brsdsde; MR-6 B0k, RIS . BRI
FHRS . HEAREY . Wl 0. BRRRA AN, Bi=WH. =&UkER. WRERER. BER oo tra, T E %
AR PR A A

YS6003 tZE X, HERYI=IRA T UV-2550 KAy T, HAEHE:; DK-24 fHiR /KB, i
55T, SA402B 5 (Fl4s AAE, CTO, CAO, COO, AEL1f&&#%) , HA Insent AH]; HL T FOX
4000 %% (FiL#% 6 N4 8L 4% P40/, T70/2. PA/2. P30/1. LY2/G M1 LY2/gCT) , ¥ E /Ry
ATl HS100 #EAESE, 3% Alpha M.O.S A#]; TRACE1310-1SQ S AH itk -5 B F 154X, 35[H Thermo Fisher
Scientific /A ] ; 65 um PDMS/DVB [EAH#H kL, & E Supelco 27 .

12 REBF*E
121 REFL
%3 GB/T 23776—2018 (Fmt e s vE ) P, s P R EAIEERS (30 20 « 7th (30 43 Fsk (40
) ZAET, B35, BURsr (GEWER D .
F 1 HREAUHRREITLERE

Table 1 Sensory evaluation standard of Compound Rose Tea
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A RAR F BRI RALR, FEAE R A% 20~30

A BEBERFLR. REOFAEK, LRA%R 10~19
REFR IR LR, HEHER, HH% 0~10

AEEH, EW, RAZSFEREFE, HFRAZ 20~30

e HENa, EN, FAREFE, BERRE 10~19
HETHE, BFEREN, Fik 0~10

ok EAZRTE TR, BRMLLR, hEA Fo ey o 30~40
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EA R B R R, BORALR, ThK 6ok —F R R 8 20~29
B2 et B v R, BORALR, TR Y ERE A R AR S 10~19
ez Kot B R u R, REMAL R, Rk 0~10
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Table 2 Factor level table of orthogonal test (g)

KF A%
A B C D
1 08 08 13 0.1
2 09 07 12 0.2
3 10 06 11 0.3
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Table 3 The type of aroma corresponding to the electronic nose sensor
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Table 4 Sensory evaluation results of orthogonal test

¥ AR (304) Ae (304) ok (40 4) “n
a% ik L iFiE o iE o

M1 HAA 29 B, PR 29 R, SFREE 37 95
M2 RED 26 %, Bz 26 RAS, K 28 80
M3  HRAEFD 25 &, BURMYR 19 5 B oA R 28 72
M4 HREAFR 25 %, Bz 26 i 9 & A 29 80
M5 BORLAEAR 27 %, AR 28 BUORHRE, KRE 29 84
M6  HREAR 26 %, Bz 27 i 9 & A 28 81
M7 HEAFR 27 %, BR 27 AR, BEE 28 82
M8  HAAER 26 &, BEHRWE 19 vy & 84 21 72
M9 RER 26 ¥, BE 27 HW9A, #EE 33 86

R5 BIREAUFERRBLER (B9 MEDT

Table 5 Range analysis of orthogonal test results (total score) for Compound Rose Tea

KI5 A(4ak) B (¥3%) C(HA) D (FRA) o
M1 1 1 1 1 95
M2 1 2 2 2 80
M3 1 3 3 3 72
M4 2 1 2 3 80
M5 2 2 3 1 84
M6 2 3 1 2 81
M7 3 1 3 2 82
M8 3 2 1 3 72
M9 3 3 2 1 86
K1 247 257 248 265
K2 245 236 246 243
K3 240 239 238 224
Kl 82.33 85.67 82.67 88.33
K2 81.67 78.67 82.00 81.00
K3 80.00 79.67 79.33 74.67
R 2.33 7.00 3.33 13.67
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DOFEFAELEZER (P<0.05) . AEMI-M9H, M4 (0.28) ML, M7 (-0.93) LR M6
FEfer (20.05) , HREM4A (17.97) , MMIFBEERIC (11.61) 5 MIFBHZERE (94.12) &, HIKGEM9
(93.10) o 577 1) 55 R 375 W i 1 e 2 Il ot O 1Y) B B s o 6 S [ AR I 7+, MRS 7 PR 25 3 35 B eI
Wi, SmaitE, SR5EETE 2.

1 M1-M9 357

Fig.1 M1-M9 Tea Soup
F 6 M-MRFEBELR
Table 6 Results of tea soup color difference in M1-M9

5 L* a* b*

Ml 94.12£0.46"  -0.67+0.05" 11.61+0.27"
M2 92.16+0.46° -0.19+0.04° 15.99+0.23¢
M3 92.49+0.42%  -0.14+0.04° 14.88+0.17°
M4 90.87+0.05¢ 0.28+0.01° 17.97+0.01°
M5 92.47+0.41%  -0.33£0.04° 15.66+0.19¢
M6 91.24+0.08° -0.62£0.01¢  20.05+£0.01°
M7 92.90+0.50%  -0.93+0.052 16.77+0.26°
M8 92.75+0.40%  -0.53£0.05%  16.59+0.25°
M9 93.10£0.40°  -0.46+0.05° 14.93+0.21°

E CUOREMRGEE: 0~100 ATh L E G L arRAMRNLILGE: EAATLE, JARTRE; KA
Wkt EEE: EMEAT]RE, AMEATEE. RRADBFERATHALEREMZF, P<0.05.
2.1.3 RF) B ALA T F dn R AR AR e AT

KB Y RZE AT R R B, HS BRI R T R s R 2, REERD
(1) JE R FER A R AR B, R — e FE R BB T 2t it . IS IR . A2 W Fa A m] I P 4 Al
O3 R A AR T R ) TR R o U B R SRR AL S I R () AL R, KW, B AT
EWREOEEYIR, TR 257 R B, SN S KR SR A B, TR T %%
7B B R .

I3 M1-M9 F KR W B R EIR . K2 W BRI T RS B R AT R A b, SR LR
7. HHER T AHL, EBIEEE AR ML-MO 1, KRS R (P<0.05) ff 47.92%~51.50%, H A& &5k
& M4 (47.92) , SEERETZ M8 (51.50%) ; AR EE (P<0.05) 7£ 2.98%~4.11%, H & EHIKKHA
M4 (2.98%) , M1 BRI & Eim (411%) 3 KREZMEE (P<0.05) fF 7.92%~10.17%, HH&EHRMKT

£ M9 (7.92%) , M2 ALl & Efm (10.17%) ; & & (P<0.05) 7 0.42%~0.58%, H. A& &K
FIE M9 (0.42%) SEHRENIZE ML (0.58%) ; mliAEMME&E (P<0.05) £ 9.63%~21.45%, H.rh&EHRK
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f1/E M4 (9.63%) , EEmEERINMS (21.45%) o Xf bb &AL AN IR] 5o 1O 2 8 ST i Ee s, ML A
BRI ) & B m, ARSI S B ET, IR ERAERYI R E s, SR B S L, S
DU, BRI, K ML E i e .

Fz7 M-M9BIKREY . EERE. XL, B, ATEMHESE W

Table 7 Contents of water extract, amino acids, tea polyphenols, flavonoids and soluble sugars of M1-M9 (%0)

pE Kz B4 R XEEy % R TR MAE
M1 48.7040.42% 4.1140.20° 8.6240.04¢ 0.5840.01% 16.2440.11™
M2 50.100.34° 3.6940.03° 10.1740.04% 0.5340.01° 17.1540.45°
M3 50.340.04% 3.3410.02% 9.6440.09° 0.4740.01% 14.0341.42¢
M4 47.9240.28° 2.9840.10° 9.090.03° 0.4620.02% 0.631.08°
M5 50.880.40% 3.2240.16¢ 9.9040.07% 0.5040.01° 21.4540.36°
M6 49.2449.29¢ 3.49+40.04" 9.7440.07° 0.5640.02 14.880.96%
M7 49.050.37¢ 3.5340.02™ 8.6440.04¢ 0.4540.01° 17.9749.03°
M8 51.5046.15° 3.5440.02 8.5840.14¢ 0.4840.01% 17.5340).85°
M9 49.1240.18¢ 3.5940.02° 7.9240.34° 0.4240.01f 20.3446.18°

E: AR BFEEATHEERFZRER, P<0.05.
22 MI5HFBWEE R RG S BT RE

22.1 M1 5% %50 A e

F AR TT M1 A REZH I3 )8 HEAT LB, S5 L] 2. Bl 2a. 2b 1 2e AT%1, M1 (P<0.05) 7K
B, WEEEBRNTEMRES B E T AR (P<0.05) , B M1 25700k 54 B LIRS, 7834
Wk b2 Lh g e A A L B ] 2¢ A 2d WA, 35 (P<0.05) ()25 2 W FH 3l 1 5 & 0 & 1 ML (P<0.05)
LA AR L JE 20k, ML B TR R IR SS, & YRR, Gy pE o ez .
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Fig.2 Analysis results of the contents of water extracts (a), amino acids (b), tea polyphenols (c), flavonoids (d) and soluble sugars
(e) of M1 and Shoumei
E: AR BFEATAELEN LR, P<0.05.
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Fig.3 Analysis results of M1 and Shoumei electronic tongue principal component analysis (a) and radar map (b)
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Fig.4 Analysis results of M1 and Shoumei electronic nose principal component analysis (a) and radar map (b)
23 M1An#k gt £EH R RAE A
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BTk (B 5) o MLIUEINH 89 AUy, 7RI 72 Fh Uy . M1 EEARJEIE N T 17 Fif
FARSY o XK FE TR TRk B T 408 B FRE, BT T T ML R URHE

RNMURIAR JE v 32 E AU AR & 8 SR b R o ok, 758 o i Oy £ BRI a2k
WK BRI, XA G T ZEINRE AF . KB SR ORE 5 R, B LA R
MEAL S I — SURRBE R Y R A S OB ) (R TR ARBRSE, B Lamans-£
% 2 T AR A S A AL A & AR AL

M1 3R OEREES . B2, IRRs. TR bk, ERSE. Mk, MRAIERE, XeiEYFE
EIERA . AEFNCRAE . Kb, BERETh T EB P BEEA T & MEE & UL R EYInES
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BE, FEEIATEEMEE, FHIENEBEEE, SRR NE)-rEn TR RN T A RE: TR
FHEEINHEFNEEE.

ELBFIEF ML AT LUK, PIEER SN EGY) LR EER . H P BARERAER) R 07 i AL
Yy (RRIEHLD | BRI EWH o8B R JE AR S BN 5.25%. 4.38%A01 1.24%, TAE M1 XL
0.28%A11 0.64%41 0.24%. Hk, M1 Hilif e RENIEEFRASU T A HEE. FFRE a-ik0e i 5
VIR AR S B e 48 L FTIR, fEdar &, BB LUE, ML IESUFIERAE T BB . EHEIR
AARBEMALF A L, 8N TEENIRE, X385 58 0E SRS T RS i i R H S
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Fig.5 Total ion chromatogram of M1 (a) and Shoumei(b)
&8 FEMM hEZEFS AN D ERFHERA
Table 8 The relative content and characterization of the main aroma components in the Shoumei and M1

M EEI%
—— X#&

et R ARGEIE/s FLEAA W 4 AR A AAFAE
A& M1

49.556 AR AR B LB A REAmmAA 289 265 [18]

42.819 P AR B LB RAE. & - 247  [19]

48.347 AZAR B T 85 A, dhfgk 581 213 [20]

523 15.833 B LB HIFER A% 1.9 178 [21]
36.630 N-F AR 2R R F B F B #HEER - 158  [22]

41.425 Z BRI B a2t BE 541 0.99 [23]

51.618 I 5tk B2 F By KA, gk 0.66 025 [20]

33.802 HRF BTF& 1.04 012 [24]

27.446 5B ArARA . WA 017 1263 [25]

sk 21.794 ENa: WA A 6.42 4.88 [26]
KW B A, HE 156 - [27]

28.539 Aot B2 BORIEA 061 421 [28]
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21.056 FAEEE A 6.24 0.90 [20]
42.114 B XA AREE HAE. A 0.61 - [20]
21.232 ZAFAEEE A, & 1.26 - [29]
19640  RAFEBERAMY (KA ) N 525 0.28 [30]
2, 2, 6-=F - .
24,687 R R 414 075 [24]
6- T A v9 A -2H-7k 7 -3-B%
it 45.696 HAEEE A Kok 1.69  [31]
23.709 S AR, A 0.78  [31]
47.026 A ) A, FE 371 096 [30]
e 39.799 B-%F £ BT LA RE 438 064 [26]
37.464 a-¥ % 2 BT LA KE 1.24 024 [20]
40.589 o-iE R BG4 501 [32]
Wike £ 17.529 (+)-APAEH FE. A4 490 [25]
18.994 A A WAL, KEE 0.93 [23]
bk 55.121 —+¥k% Jig ek 2.78  [30]
42.148 A AEBR B Ak Ak 2.84  [33]
P ES 15.074 B Bk 450 070 [21]
24,791 FEg FB&vk 1.05 [34]
Bk 33.429 TAE RART FFA 1.38  [35]
40.668 2,4- =& T KKy KBy Ak 0.57 - [29]
Bt & 36.136 TAE T B THEEA. #E - 1334 [35]
Er R AR E,

3 #ig

LR E ARSI, RAAM R E AR FRILLHLAE, JFHEEBN AT e, HA
L TR AL I R i = 2524 B RIS A N IR R AN A B S G, e i e R e VPN T AR R 1k B
M, HiE TR E SIS RAER T M1 CGF J8 B 204 BE i =13:8:8:1) , %L 7 & IRAERFE, 7y #
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