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Abstract: ‘Ming guan’ is a new excellent albino tea variety bred from the descendants of Bai jiguan. In order to explore the
quality difference of Ming guan multi tea processing, the fresh leaves of Ming guan were used as raw materials to make the
corresponding tea types according to the processing methods of green tea, black tea and white tea, and sensory quality
evaluation, aroma and taste analysis were conducted. The results showed that the aroma of Ming guan green tea was tender,
floral and fruity, with a mellow taste, the aroma of Ming guan black tea was sweet, floral, with a sweet taste, the aroma of
Ming guan white tea was millets, floral, with a fresh taste, and the different processes of Ming guan tea had their own
unique floral characteristics. Among the aroma components of Ming guan green tea, terpene aroma components with floral
aroma were relatively more abundant, followed by ester aroma components with fruit aroma, which played an important
role in the formation of the aroma of Ming guan green tea. The representative aroma components of Ming guan green tea
were leaf alcohol ester of foliol caproate, 3-hexenyl caproate, 2-hexenyl caproate, nerolidol, leaf alcohol ester of butyric
acid, olivetol and a-farnesene, the representative components of which were mainly esters with fruity aroma and alcohols
with floral and fruity aroma, creating the characteristic of Ming guan green tea floral and fruity varieties. The representative
components of Ming guan black tea were dihydrolinalool, a-cephalene, f-Ionone, y-cadinene, methyl hexadecanoic acid and
benzaldehyde, which were mainly terpenes and alcohols with floral and sweet aromas, contributing to the floral and sweet
aromatic characteristics of Ming guan black tea. The representative components of Ming guan white tea were geraniol,
myrcene, 3-carene, linalyl acetate and linalool, and the representative components are mainly alcohols and terpenes with
floral aroma. The non-volatile components of Ming guan green tea, Ming guan black tea and Ming guan white tea vary
greatly overall. The content of catechins, anthocyanins, some flavonols and flavonoid glycosides (quercetin-3-O-
galactoside, quercetin-3-O-glucoside, quercetin-3-O-glucoside 7-O-rhamnoside, etc.) in Ming guan green tea was generally
higher than that in Ming guan black tea and Ming guan white tea. The contents of theaflavins, phenolic acids, a few flavonol
and flavonoid glycoside compounds (vitexin-2-O-galactoside, vitexin-2-O-rhamnoside, apigenin-6,8-di-C-glucoside,
apigenin-6-C-glucoside, etc.) and some amino acid compounds (L-phenylalanine, L-tryptophan, L-isoleucine, L-valine, L-
aspartic acid) in Ming guan black tea were higher than those in Ming guan green tea and Ming guan white tea.The content
of some amino acid compounds (L-arginine, L-glutamine, L-lysine, L-histidine, L-tyrosine) in Ming guan white tea was
higher than that in Ming guan green tea and Ming guan black tea, which may be affected by different processing
technologies. This study could provide a theoretical basis for a comprehensive understanding of the chemical basis and
quality differences of Ming guan green tea, Ming guan black tea and Ming guan white tea.

Key words: the albino tea; Ming guan; green tea; black tea; white tea; aroma; taste
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Hl 1 Eppendorf; MM400 B {%F RETSCH;
CBM30A HEEURAHERE H A HE; 4500QTRAP
ER K T3 (tandem mass spectrometry, MS/MS) 3%
[E SCIEX.

1.2 SEWHE

1.2.1 FESEEIE B RhAT —2F e e AR BE
SR (EFS>IE BT L a2 GER >R
— RE-RET) 28 GERSHET) 0n Tk 5351
il FE LRSS (MGL) . & 541455 (MGH) F12 576

Z2(MGB), 1. R, B~ BT 3 4 R Ee AR
Giv=IN

1.2.2 BEHIE  ARYE GB/T23776-2018{45HHRE
FPE I Yy i P, AR R A 2 o B AR Bk
A B IEAEISINE | e TR BT
JiG 5 R4 A T PR TR

1.2.3 FERMERSTIE PRSI ETALIE: B ELE

—80 °C VKA, H P AWHEFIR IR G5 . M4
FESTET SR FREE 22 1 g, S35 A4t Fil NaCl
VWA 10 pL Z31% BRIV, 4= H sh T as [ AR i 2E
HY HS-SPME #ATHEASZERY, LIt GC-MS 4517 -

{CERAGIMN 2544 (GC-MS): ¥ 120 pm DVB/CAR/
PDMS #HSLAE 100 °C R ARSI A PR 5 min,
TWiZs WL 15 mine FEATE 250 °C NEDT S min,
%451k DB-5MS B4 41(30 mx0.25 mmx0.25 pm),
BN L KT 99.999% & 4l 210, 1H A
1.2 mL/min, {EST RS 250 °C, MESRESH TGS, HE
R 3.5 min, FIFFHE: 7€ 40 °C £-¥FF 3.5 min,
¥ahinE] 100 °C.(10 °C/min), #nE] 180 °C(7 °C/min),
FJEHESINE] 280 °C (25 °C/min), 443 5 min., Bii%sc
4 BT FIR(ED: BFIRIEEE A 230 °C, MUk
FHELEESA 150 °C, ik {32 O &2k 280 °C, F-FRE
Hok 70 eV, AR SRR (scan) , Brigd 14
JEFEIR 50~500 m/z.

EME . BT T MWGC Bois 8, SFREAR
AR R T T B e BT . ST REAR Y
FELUTT IS E 55 R T 25 TS E R T PR EC X L,
HATFT 40 v, I B R BHaEUE 2., My
HERA R, HEBR IR BHE B T3, Mass Hunter X2
A AN EIREAS T LR S SO, e S T T
FE I PR AR S FIAS IE TAE
1.2.4 dAEFERMERIIE ARSI RTAIE: ¥ 3 g 2%
AR 5 mL B0, ZE A4S 0.02 mbar., —50 °C
PR IR TN PR R T . R AR S F RS B
B R AT IRy K, FREXL 100 mg B3 K, % F 1.2 mL

70% HIBESE R H o 30 min % 30 s, HE 6 IX,
SRIGAE 25 °C #7520 min, 12000 r/min, 5.C» 10 min,
P FIEFE AL, 0.22 pm TR UE, R THERE
HEA, XF = AR ASRE LA T = UCRAE, 45 5 P 58
AR AT DTSR FH B AR T 43T -

AL 5K M 25 42F (UPLC-MS) : 8,34+ (Agilent
SB-C g 1.8 pm, 2.1 mmx>100 mm); i shAH: A 4148
gk, WA /K I 0.1% HEZ, B A1 205 ; PR Es
JE. 0.00 min, B #H 5 kb 5%, 9.00 min P, B #H 5 o2k
PEHEINZE 95%, 1 min 4EFF7E 95%, 10.00~11.10 min,
B A 5 F BEE 5%, 5% &= 14 min - 4 ;
0.35 mL/min; £E#& 40 °C; PEFER 4 L. JRI% A1k
BTUR, IR mESS s USRS 550 °C; B TS5 HL
(IS)2h 5500 VOIEEF15i5)/-4500 V (11 B T 5
B FIRAMA I(GSD B E N 50 psi, KA I(GSID
A 60 psi FIHT S (CUR) BEE N 25.0 psi, I ELAH#E TS
FHESHIRE N . = FE UKF (triple qua-
drupole, QQQ) B H 10 umol/L RN LA
AT VR RN T B A UE, TELRPEES T HF(LIT) 45X
T 100 pmol/L TN B A T AR VR AT
FEACUE, QQQ FHHH R — H PULRAT T 14 22 W W
I (multiple reaction monitoring, MRM )&, Ffi58 &
SR AR (RS o 18 ad 25 9% F i (declustering
potential, DP) FlI7ilf & i ( collision energy, CE) fi: 1k,
SEMLAS T MRM B X DP Fil CE. R UeE7E
BB P A, FE B B I I — 2H A5 R 1Y
MRM X

MR GBS dl L FeAR B TR AR AR
AFTEIAN my/z {8, R a5 4 (DO 2= P HAA BRA H]
F BRI 2R A B I o T 4 2 . AL
= DA B Y 22 S WAL= (multiple reaction
monitoring, MRM) X ¥ 472 &, FRAF A RIAE
A A B I L T AR Sy, B e AN AT
A AR R4 0 BT L A TR TE o
1.3 R

B AREF S AT B SR T A —
ferE Bk, BRI R S B i A T —
AR R, W 430G TR LA B TR RR, 45 5] 45 Fh
TR 53 AR B

K Graphpad prsim8 ZA:3EF AR B 25 2R
JH SPSS 22.0. SIMCA-P 14.1 #4137 E 5537 o
2 HBRESH
2.1 EEEZFRLREREST

AEE #HPEEE R AT UL(R 1), ZIEat 5 (MGL) Y

%1 MGL, MGH F1 MGB HJJEE 1T

Table 1 Sensory evaluation of MGL, MGH and MGB
Aok SN 7R R AUS g
MGL MBS, sk sk, Wlse Ay, B WJsE, 67 )5
MGH MBS G M RS, BRI, BRI, 5 R LIS i, EER D i FMERL, BAI5E
MGB RN A, (2 L1 ] s Ak HRE TS () 2T, ALAELAL EFE, A7 =R 228, AL, BOR
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B 1, ARHE BT EE - Ak G IR BE B TR L W TETRRSE
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BRSNS B E /b, (B ARSI R RIS S48 E
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SRS AT AT HI (A 3), 55— FE S 46.24%, 55 =
AN 36.79%, 5 — B 55 ks — 3
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Wl AL
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Q 5.0
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Fig.1

& o0r = MGB
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iz 40 A
HE
E a
= 9
§ NI
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K2 MGL . MGH il MGB 7/ it 53 5%
Fig.2 Aroma compound contents in MGL, MGH and MGB
TE: Al —f5bn AR 7R R 22 53 3% (P<0.05)

Total ion flow chromatogram of volatile fractions of tea samples
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Fig.3 Principal component analysis of volatile components of
MGL, MGH and MGB
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23 ERZFAFTEELMASENSEERST
2 2 W8 MGL., MGH Fll MGB 2 [d] 1) F 57
LSRR SR 22 5, 7E MGL iEF=Ur 1, A
AT DG AR Er ok, Ho 2R A R
BRI SRSY, X TEer A B I i 2T
fEA o MGL AR MET L5 2 Rl . &
i -3-CL TR . O BR-2-CL IR . P AEAUEE . T FR I I
P . ORI | o-vWedaas . P AR & B Ak S
Yk R EENE, AR B EY 6.57%. HE
— B FH SN CUR-3- VTR . CLR-2-CUASTR . FRAE
AU T BRI NS . BOEEE . a-TRWRIESAH T S
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o, IS0 R AR AR S B e SRR A U, A
Pt Gt SRS, RIS o O R P P S B iR 2 /R P A
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AEERE . AT XA ARSI BT

L TTERYC, O lR-2- O A IR A AR D, kA
MGL FSNS AR & B e, T IR Epe 2 B
BRAEE T, WY R AR IS E a-ikWekET S, AR
RS LA AT HA (A R o LA AL R A B8
JM T, LT MGL B3R WA SR

£ MGH EFSUES, A BRI
BT RS AT 5 3R, X MGH &I A
AEZEAEMN . MGH TR/ —E05RERE . a-
FAAS | p-55 5 22 p- KRN . - SPRHT G . 2
S, P S E R I S o O R,
SRS BT R 4.37%,. HE—F/m S a-bIA
I B-ERID L p- AN L SR R . R
=T MGL 1 MGB. 7E MGH 1UCFEMEFS 84,
WS o A AT 48 22 i A R ), s R A
AT oMK, BAS L RN p-FEAn
IO, AR | BRI LT PR LY, R SR
UEAT I RIS A 7S R FR R, [ o an 5L
A A A RO, AR R S DA HA 67
A A S o AN 4 I R =2, it JR MG 23T A A 2
PR . SO Rl p-45 % LW b A RE 4T 2
FEARENEAER, X SRR R A — B, LT
MGH {638 HAT A AR SRR

TE MGB &8s h, A B SISk
SRS SRR & AR, X MGB & SUTE
WEABTEEMEAH . MGB R4 - dEnEsE, H
I 3-B A . LRI . DA . Hoh wR UK
Sy AR E R AR S A, (USSR
FEN 18.4%, WM E—LF/ B H . 3-8 .
BRI RATS | D5 R B AH X & B B3 w5 T MGL FI

%2 MGL. MGH #1 MGB H 2R U153 2 5
Table 2 Differences of important volatile components in MGL, MGH and MGB

. F 4% (MGL) FIL1 5 (MGH) P4 (MGB)
T ZRYIRAK VIP{H
U THI AR A B (%) [LE3TiTpA A B (%) [LE3TiTpA A B (%)
1 CRRMEERE  6.96x10%1.05x10° 6.57 1.92x10°+2.62x10* 0.14° 4.89x10%£2.27x10* 0.03° 3.87
2 CR-3-CUAHEE  3.62x10°+7.36x10° 3.40° 8.51x10°£8.91x10° 0.06" 1.55x10°+3.59x10* 0.09° 2.80
3 CR-2-CUARHEE  2.15x10°+4.70x10° 2.01° 1.53x10°+3.23x10* 0.11° 2.07x10*7.92x10° 0.01° 2.10
4 FEAE B 2.19x10°7.91x10° 2,03 2.98x10°£7.76x10* 0.22° 2.55%10°£6.08x10* 0.14° 2.01
5 TRMEREE  1.02x10°+1.70x10° 0.96 1.82x10%*+2.42x10° 0.01° 9.00x10°£0.00x10° 0.00001° 1.49
6 RS P 1.64x10%4.76x10° 1.53* 5.33x10°+8.72x10* 0.39" 1.07x10°+9.88x10* 0.60" 1.63
7 o-TEWENE 9.83x10%+1.46x10° 0.95 2.88x10%1.22x10* 0.21° 1.53x10°+3.73%x10* 0.09° 1.20
8 TEJTREEE 2.44x10°+3.71x10° 2.30° 5.94x10°+4.42x10° 437 2.73x10%£2.42x10° 1.55° 3.32
9 oM 1.35%10%3.43x10* 1.29° 3.36x10°+4.14x10° 248 1.40x10°+1.63%10° 0.79° 2.52
10 SR 4 5.25x10*+4.62x10° 0.05° 1.48x10°+2.74x10° 1.08° 1.22x10°+2.51x10* 0.07° 2.16
11 P-FEAA 4.78x10°+3.39x10* 0.46° 1.40x10°+1.51x10° 1.04° 6.63x10°+7.38x10* 0.38° 1.65
12 TRmTPHE  7.45x10°+2.21x10° 0.70° 1.81x10°+4.27x10° 1.32° 1.50%10°4+2.29x10° 0.85° 1.49
13 AR 1.63x10°+4.72x10* 0.15° 2.41x10%42.77x10° .77 2.07x10%2.20x10° 1.18° 2.24
14 i 3.31x10%+1.86x10° 3.02¢ 1.02x107+1.74x10° 7.49° 3.25%107+4.12x10° 18.4* 7.03
15 A kM 1.89%10%4.89x10° 1.84° 8.93%10°+8.75%10° 6.58° 1.96x107£7.68x10° 11.13* 5.24
16 3-EE M 1.50x10%1.74x10° 1.43° 4.21x10%5.36x10° 3.11° 9.04x10%+3.89x10° 5.14° 345
17 LEIGRENR  6.53x10°£1.17%10° 0.63° 3.01x10°46.62x10° 2.22° 6.74x10°45.33%10° 3.82° 3.08
18 Pl 2.41x10%4.55%10° 226" 2.12x10°%2.64x10° 1.56° 4.54x10°£6.20x10° 257 226

E: Al — b AR PR R 22 5 B35 (P<0.05)
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Table 3 MGL, MGH and MGB non-volatile differential substances

MGB 2 AR FZEARAFE

£ H 25 (MGB) B a2 (MGL) FEL A (MGH)
5 Z RV VIPfH

I T AL Aver+SD I T AL Aver+SD I T AL Aver+SD

ILERRGILAFE RE

1 JLEFE(C) 9.59x10°+8.65x10° 3.17x10™+2.01x10° 9.81x10°+9.94x10* 3.07
2 F LK (EC) 2.33x10%7.61x10* 7.77x10%4.96x10° 5.21x10°+1.91x10* 1.50
3 WETILAKZFE(GO) 7.84x10%+3.32x10* 4.00%10°+2.08x10° 3.88x10%+3.81x10° 1.13
4 FKEEFILEE(EGC) 1.87x10%6.66x10* 6.62x10%4.60x10° 1.02x10°+4.96x10° 1.42
5 FILEREETIRE(ECG) 2.09x107+1.36x10° 3.60x107+3.15%10° 1.03x10+5.05%10° 2.76
6 BEFILEREE TN (GCG) 4.68x10°+3.97x10° 5.86x10°+7.72x10° 1.31x10°+1.35%10° 1.19
7 RKETILRRERE TR (EGCG) 5.16x10°42.62x10° 7.11x10%4.83%10° 1.52x10°42.09%10° 1.31
8 HHE(TF1) 3.86x10%1.80%10° 1.49x10%1.46x10* 5.23x10%4.19x10* 1.06
9 AW ER-3,3- R -0-T & TR 8.10x10°+2.18x10* 2.78x10%+1.56x10* 4.35x10°5.19x10* 1.18
10 AR R-3-W B TR (TF-3-G) 1.41x10%3.17x10* 4.54x10°£1.90x10* 6.27x10%3.94x10° 1.39
11 IR 3R E TN (TF-3'-G) 1.70x10%3.13%10* 4.99x10°+1.84x10* 7.44x10°42.41x10° 1.52
12 BEFHFEIET R B4 4.39x10°4.96x10° 8.70x10°+5.42x10° 1.52x10%+1.22x10° 1.46

pENa 5.75x107+3.82x10° 1.10x10%+8.19x10° 3.95x107+1.83x10°

T B 2

13 IR -2-0-2LFURH 1.94x107+2.68x10° 2.66x10+7.46x10° 4.56x10+1.83x10° 3.02
14 Witz % -3-0-2FUR 1.19x107+1.06x10° 1.88x10+£9.30%10° 1.29x107+1.42x10° 1.49
15 Wi Bz % -3-O- i B 9.13x10%1.94x10° 1.29x10+5.98%10° 1.01x10™£2.45%10° 1.12
16 Wi 2 -3-O- i A -7-0- RAMH 2.79x10"+8.15%10° 3.12x107+2.88x10° 2.63x10+2.17x10° 1.14
17 Wi Bz % -3-0- AR 2.16x10°6.27x10° 5.57x10%6.75x10° 5.03x10°4+2.42x10° 1.12
18 Wi Bz % -5-0-B-D-Hi &Ml 1.28x10"+4.67x10° 2.30%107£9.22x10° 1.82x10™+1.87x10° 1.85
19 IR -2-0- A 2.56x10+4.23x10° 3.15%107£4.71x10° 4.83x107+2.54x10° 2.77
20 FrR 5 -6,8-—-C-H A 3.60x10%3.05%10° 6.76x10°£7.96x10° 9.76x10°5.90x10° 1.46
21 FrRER-6-C-HI M 1.86x10°+5.79x10* 2.49x10%1.93x10° 4.98x10%1.64x10° 1.04
22 FTHER-6-C-P R 1.81x107+1.49x10° 2.54x107+1.78%10° 3.09%107£1.74x10° 2.10
23 T2 -6-C-Phr {FORiH -8-C-ai A M 1.20x107+5.24x10° 1.57%107+9.70x10° 2.08x107+1.67x10° 1.74
24 1148 13-3-0-(2-0O- 2. ) gl 1 2.87x10%1.37x10° 8.99x10%6.57x10° 3.59x10%3.35%10° 1.44
25 1125 W3-3-0-(6-P k) - LA 3.83x10%+3.44x10* 1.06x107+4.40x10° 6.66x10°£1.98x10° 1.51
26 12 -3-0-(6-%i 7 5 Bt ) A 4 B 6.04x10°43.51x10° 1.41x107+8.13x10° 7.68x10%£2.32x10° 1.64
27 125 r-3-0-(6-B & Tk ) VLA 4.28x10°4+2.20x10° 5.61x10%7.41x10° 7.45%10%3.52x10° 1.03
28 LI 25 B-3-O- R s 1.92x107+8.17x10° 4.54x107+2.46x10° 3.68x107£1.29x10° 3.05
29 125 Br-3-0- 2 ZLBE AT 6.57x10°+8.52x10* 1.56x107+1.11x10° 7.71x10%3.45%10° 1.75
30 LR -3-O- A 1.49x107+4.03x10° 3.19x107+1.62x10° 2.08x107+6.32x10° 2.37
31 IR 1 -4-O- i 4 M+ 9.63%10°+5.88x10° 2.10x107+8.09x10° 1.28x107+1.09x10° 1.94
32 ILZR - 7-O- A M 6.92x10%3.97x10° 1.59x107+1.44x10° 7.53x10%2.68%10° 1.75
33 Wt -3-0-2LF b 7.10x10%1.28x10° 9.55%10°+3.53%10° 9.10x10°£6.95x10* 1.65
34 Wit 3R -3-0- L 2B 17-3-0- F 2 Hl 7 6.14x10°4.93%10° 6.72x10°5.96x10° 7.05%x10%£7.21x10* 1.44
35 Wt -3-O- i A 1 7.05%10°2.26x10° 9.80%10°3.90x10° 8.68x10°+8.41x10* 1.67
36 Wt E-3-0- 25 & W i 6.15%10°2.64x10° 6.98x10°+3.33x10° 7.92x10°£7.03x10* 1.45
37 SEHIIZR-2-0-REAHE 6.33x10°3.09%10° 9.77x10°+7.45x10° 1.62x10™£6.90x10° 1.85
38 SEHI R -4-O- AT 9.55x10%3.68%10° 1.33x107+5.52x10° 2.59x10"+1.47x10° 2.39
39 SEHIZR-7-O- A b 2.04x10°1.05x10° 8.17x10°+5.02x10° 6.34x10°4.23%10° 1.48

Mt 2.63x10%1.36x10’ 4.33x10°£2.62x10’ 3.96x10°+2.21x10’
40 1-O-Xf & S BEZE TR 1.39x107£6.66x10* 1.76x10™£5.21x10° 2.33x107+8.41x10° 1.81
41 3-0-HIR T 7.23x10%4.65%10° 9.07x10°+5.61x10* 3.25x107+3.15x10° 322
'y} 4-O-X & T BEZE TR 7.65x10%+3.69x10° 6.20x10°£2.34x10° 9.61x10°£2.66x10° 1.01
43 SRR 1.84x107+8.05%10° 3.21x107£9.17x10° 3.92x10%£2.22x10° 2.90
44 BETm 6.53%10°5.65%10° 2.37x10%1.35x10° 1.18x107£1.99x10° 1.68

5o

5.37x107+2.27x10°

5.92x107+1.86x10°

8.11x107+1.84x10°




294 5 Tk BB 2023 4F 12 H
k3
P45 (MGB) FEs%(MGL) ZEL 4 (MGH)
75 ERYTAK VIP{E
I T FH Aver+SD I T FH Aver+SD W T FH Aver+SD
R siveN
45 L-F 4R 8.89%10°43.19%10° 6.64x10°£2.26x10° 5.13x10%1.07x10° 1.16
46 -7 e 2.69%107+2.32x10° 1.51x1074.06x10° 2.51x10"+7.16x10° 2.00
47 L-#15401 3.10x10+2.88%10° 1.74x107+2.61x10° 2.80x107+1.25%10° 2.13
48 L-5 2R 1.62x107+5.97x10° 4.99x107+1.70%10° 4.16x107+8.10%10° 3.53
49 L- AN R 3.10x10%1.16x10* 2.75x10%+5.88x10* 3.38x10%1.07x10° 1.07
50 Lt R 2.01x10"+7.31x10° 1.53x107+8.92x10° 2.14x10"+4.61x10° 1.37
51 L-S#e AR 4.70x10%3.64x10° 2.17x10%+1.34x10° 5.68x10°+6.22x10° 1.03
52 L-i R 1.58x10%+6.55%10° 6.10x107+2.88x10° 8.01x10°+1.18x10* 6.13
53 L-HE 1R 4.13x10°+2.98x10° 2.98x10°+1.98x10° 2.73x107+3.05x10° 1.07
54 L-Fs 2R 6.60x10"+3.87x10° 2.56x10+2.44x10° 2.73%10"+3.05%10° 4.06
55 L-RA&RAR 1.82x107+2.09x10° 1.17x10"+5.90x10° 2.28x107+8.70x10° 1.83
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