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Abstract: To explore the quality and material basis of Shoumei white tea from different varieties of tea trees, in this study,
Shoumei white tea made from the raw materials of Fu'an Da Bai (FA), Fuding Da Hao (FD), Meizhan (MZ) and Fengqing
Da Ye Zhong (FQ) were analyzed for their quality using sensory evaluation, high performance liquid chromatography
(HPLC), headspace solid-phase microextraction coupled with gas chromatography-mass spectrometry (HS-SPME-GC-MS).
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Orthogonal partial least squares discriminant analysis (OPLS-DA) and its permutation test were used to distinguish the
differences among the samples, and variables were selected based on the variable importance in projection (VIP) values and
P-values. The results indicated that there were differences in both sensory evaluation and physicochemical properties
among the white teas processed from the four varieties of tea trees. Each of the Shoumei white teas from the four varieties
of tea trees exhibited good sensory qualities and distinct characteristics. The water extract content of the different Shoumei
white teas ranged from 45.48% to 46.89%, the tea polyphenol content ranged from 16.79% to 19.96%, the caffeine content
ranged from 41.34 to 56.61 mg/g, the total theaflavin content ranged from 3.31 to 8.22 mg/g, the total catechin content
ranged from 143.90 to 165.62 mg/g, the non-esterified catechin content ranged from 21.55 to 36.01 mg/g, the esterified
catechin content ranged from 114.14 to 134.16 mg/g, and the total free amino acid content ranged from 30.35 to
38.31 mg/g. Furthermore, differences in the content of non-volatile compounds were observed among the different tea
samples. A total of 57 volatile compounds were detected in the four tea samples, with a total concentration ranging from
121.63 to 203.43 pg/g. Among them, alcohols and aldehydes accounted for the majority. Significant differences were
observed among the tea samples in terms of the aroma profile, types, and concentrations of volatile compounds. OPLS-DA
based on 93 compounds from the four tea samples was employed to effectively differentiate between the tea samples and
identify 56 differentiating compounds (VIP>1 and P<0.05) that significantly contribute to their quality characteristics. In
conclusion, different varieties of tea trees have an impact on the quality characteristics of Shoumei white tea. The findings
of this study can provide data support for quality control of the four types of Shoumei white tea.

Key words: tea plant variety; Shoumei white tea; sensory quality; high performance liquid chromatography (HPLC); gas

2024 4 8 A

chromatography-mass spectrometry (GC-MS)

S, AH]FiE 5 Koo fm ah s, R4
APAZAED R, b Ef gz 2 |
SRS PRI PR Ay BTS2, )RR
FWIN T T 208 A% T 2 Re i BUREER) . BB &
ZehrE R E P — S, RERE LIS — 2 =
pumt i FR 2 200 L T RS SEREE TP Ak,
H A1, B G A= X L Y M Agsy (o BT 385 S Rk ET
A S TEAE A A S B R R P, T4 1 5 Sl 5T
R O AR R I B ER RS T

5 BT AR B ORI T A58 AN R 4,
TR AR i R R ik 25 i o B 25 S 1 L R 22—
4T, FZE TR, BEE LSRR, sz
Z5(FD) | # &R (FA), XA LASAF R FASCHI
i (MZ) &2 E R AR, o, #8225 (Came-
llia sinensis var. sinensis ‘Fu’an dabaicha’) ZEAAEA:,
2R Es, ikl 2SR IR, HARRF®, LIRSl
22255 (Camellia sinensis var. sinensis ‘Fuding dahao-
cha’) f P LIy JFORHIN T 0 L A%, Ba SR mE
FEAE T £ 32 T B B Gt 3 5 (Camellia sinensis
var. sinensis ‘Meizhan’) M-S iE . W& EET, H A
MG AR SRR, A S I T AR oA R
FEMY RS KINF (Camellia sinensis var. assamica
‘Fengqing dayecha’) (FQ)1E R 2= R Hi 7 R 55 5%
E, HA sk, mHBigeik, 2R, BB 20N,
Bt i R i B AP N IS S = LT K 2 E e T o B =
R AR & R, RUBR I AS 3 Wi A R AR
WY, SR, £ _IRZmh S il 75 8 IS S BT
RO LU K AT e IR

ARWFFELL FA. FD. MZ F FQ 3t 4 - i Fh
fEnt Sy OB R E A, SRR E VI koL
JBCE W T 5 SR A R O AH 4 1 (High performance

liquid chromatography, HPLC ) X HAEHE & M1k 24 il
SrOLASZRIS . iF S E IR 51 ) BEAT3RAE, SR DES
[& #H % #% B (Headspace solid-phase microextraction,
HS-SPME) 455 A 1% -5 115 B¢ JH (Gas chromato-
graphy-mass spectrometry, GC-MS) 53815 & b &
YIRS EE. A, g5 G IER RS N 3 ST
(Orthogonal partial least squares-discriminant analysis,
OPLS-DA) NI B4k 1, I TS i i s 245
#r (Variable importance in projection, VIP){EFll P {&
Tiehr i 22 SRS, BEL 4 FrFF)E s
FRARFAIE i B G 47, BRI B =L Ail, ATl 4 Fhis)E
A5 Y i B R PR RS S5
1 #REEE
L1 MRISER

gt Mk A FamA ket RERE amEE
ZM A BRI T SR, T 2020 41 5 H #E47 R4,
SRAMBRER Sy —2F = P, SR RS AN T T2
CRIE—->ZFE W - TR T amBEE I ERA
FHIVE AR B A3, 6T 25 CEESAE T 14
A, ZEE BRI, 1 40 B i S A SR A % B
FET—40 C ARAFH TS50 e . Y&+
JLZ% # (Gallocatechin, GC) . JLZ% # (Catechin, C) |
2L (Epicatechin, EC) . &% ¥ JLASE (Epiga-
llocatechin, EGC) . & JL 4% X % & T MR i ( Epi-
catechin gallate, ECG) . % & T IJLXAE BB FILNS
( Gallocatechin gallate, GCG) . JLZE R ¥ & TR 5
(Catechin gallate, CG) . FREE FARIEE TR
(Epigallocatechin gallate, EGCG) . % & T £ (Gallic
acid, GA) . KA Z MR (Aspartic acid, Asp). SFioZ L
(Isoleucine, Ile) . 7524 & (Threonine, Thr) . 5% 24 R
( Leucine, Leu) . #Z % B2 ( Serine, Ser) . & 2 2
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(Tyrosine, Tyr) . HZ 2 (Glutamate, Glu) . 2N MR
(Phenylalanine, Phe) . H%&l& (Glycine, Gly) . N&E/R
(Alanine, Ala) . 2H &2 (Histidine, His) . 2} Pt & BR
(Cysteine, Cys) . i & 2 ( Arginine, Arg) . %l & R
(Valine, Val) . Jifi & & ( Proline, Pro) . K & [t il
(Asparagine, Asn) . 2% (Glutamine, Gln) . 5%
2% (Theanine, Thea) . (2[R (Tryptophan, Trp) . #fi
241 (Lysine, Lys) . 5 #{ % (Theaflavin, TF) . 252
2 -3-I% & T ARME (Theaflavin-3-gallate, TF-3-G) . 4%
B2 -3 B T LR (Theaflavin-3'-gallate, TF-3'-G) .
Z5 B R W & F MR S ( Theaflavin-3, 3’ -digallate,
TFDG) . ¥ & T2 (Gallic acid, GA) ¥ kst 2l
JE = 98%, 3£[E Sigma Aldrich 2\ H); & A LN . vk
iR . HIE, SAbal. S . BRI S M. kI E —
. BRI A (LB AR al) . 2N (sl |
DU (et AR TR = A R F 5 B
=W SrHTal, iR AR BRAE] S R
IR g, 7 ERE A E ARG R A A
C8~C32 [EMkeiRiR G  ulksl, HigZwskdqb
BHARRAHE S

UltiMate 3000 =280 FH (AL SEEIFEER K
IRBIR 2N F]; Synergy™ H1 4T BERFAR X FERA
BRAE]; HWS-26 HREVEIEZKIAS  _igSHiRERAL
an AR FB224 W7o R Bifggk T E
Bl R Fl; AQ-180E Z5T A eIl &
MR R L AT B2 W15 SHB-TIT G EF Kk 22 FH B 25 28
FEMA IR T A PR 2 ] BYJ1-05L-AD M4tk AL
HRAEGIK AL IR T ARG RS F]; SPME #EAERS . 50/
30 um DVB/CAR/PDMS #Ht3k 3£ [E Supelco 2
Fl; QP 2010 Plus “UAH @G- BB HAEHE
ATEIR
12 SERHEE
1.2.1 BE®HIE ZSHR{GB/T 23776-2018 A5 EE
PR IPEERY 5 RT3 P, $HTEAR
FH 5 &S ZiEAs i 4 ko
1.2.2 KEFHPNxE SHECGB/T 8305-2013 4% /K
IR YHEA I e
1.2.3 FZmmixE =R {GB/T 8313-2018 A5t
AL U LA RIS E B R i YA il ™,
1.2.4 VTR WIHED . Zs8 240 53 M LAS R 55
THalE  ZPFEC(GB/T 8313-2018 525 Z My Fil
LB EZEE BRI i )0 34738 ek
1.2.4.1 FESHEIS  FREL 0.2 g XAET 10 mL B0
i, FUSEAE 70 °C FHREFY 70% HEE 5 mL, $iFk
JESLEIEE A 70 °C JK¥ 10 min(5 min $#iEPE—%0), %
#H )5 3500 r/min =50 10 min, F{HE®EAZEE 10 mL =
AT, EE FIAREE, 697 FIER, €4 E 10 mL,
BUCAE S BEWRE 2 mL, hn k8 gl K 3% B 2 10 mL, i
0.45 um AU, A BERERRERN

1.2.4.2 HPLC 43 M7 &1 43i% 41 : Ascentis®RP-
Amide #E£ (25 cmx4.6 mm, 5 um); W sh A A: 7K 2&
fiz : /K (500: 1, v/v); i shAH B: gli O ; Fii: 1 mL/
min, FERFAIEE: 35 °C; BAEEVENEFR )T : 0~15 min,
15%~18% B; 15~25 min, 18%~35% B; 25~33 min,
35%~40% B; 33~35 min, 40%~45% B; 35~38 min,
45%~15% B; 38~45 min, 15% B; PEAEAFR: 10 pL;
Rl +e: 278 nm.

1.2.43 EMESEEST FUHBRAES 90 B B[]
X IEA T e, SRR T E

1.2.5 UFE SRRl S EFNS (it
ATHE ek, BRI

1.2.5.1 FESHIE FREX 3 g 258 F 500 mL #EJEHH
h, Jinh MK 450 mL, Sz BIEE AR K s, 12 4E
45 min J5HATIRUERIE, IPEUEREE A 500 mL A&
A, A HEIE R ES ZE 500 mL, #2214 . e
M B 800 uL A% #E U . 400 uL DNFB F1 400 pL
0.1 mol/L, pH9.16 [J Na,CO,-NaHCO, 2% ' #& T
5 mL BB, IR E T 60 °C 7KIHR PG
60 min, B H FHRHIZE =, I A 1600 pL pH7.0
KH,PO,-NaOH Z& P& J= i i€ 1 min, it F W5 520
15 min JEWH 1 mL RV 0.22 pm 54
1.2.5.2 HPLC 43Mi5&fF 341 Agilent EXTEND
C,5(4.6 mm=250 mm, 5 um); WL 3AH A: ZFR4N: U
Z PRI =(4 mmol/L, pH5.7): (95:5, v/v); iah4H B:
B 7K (8:2, viv); BEEVEIARIT: 0~10 min, 5% B;
10~13 min, 5%~15% B; 13~24 min, 15%~18% B;
24~30 min, 18%~30% B; 30~50 min, 30%~65% B;
50~52 min, 65%~5% B; 52~60 min, 5% B; ¥t i :
I mL/min; FEAEEE: 35 °C; AT 10 puL; £
P 360 nm.

1.2.5.3 EMESEasdr FUHBRMES 0% B8 B[]
X FEIEIEA T RE P, SRR T E

1.2.6 #HERMHEAGYIE SEEHS" T IEREE
k.

1.2.6.1 FEfhiils  FREC1 g Z5FEE T 40 mL THiZs
ZEWOML T, A 2 g & ALEN . 5 mL ¥ 7K A 50 pL
50 mg/kg AT (C,HD;0,) PRI
ABREPE T JE G BT T 35 . FFLe GC-MS #ERE T
A4k (260 °C, 5 min) J& 1 ZEHEHE A FZEBUR T, T
60 °C JKIEAHFEAST 5 min, Z5HX 60 min, B AEHUEHT A
SAHEREIAE D, AT 5 min.

1.2.6.2 GC 441 DB-5MS A B 41445 (30 mx
0.25 mm, 0.25 pm); FHREFRIF: 40 °C £A45F 2 min, LA
3 °C/min B FE FFHE] 85 °C £+ 2 min, LA 2 °C/
min [ FETFE 110 °C )5, LA 10 °C/min BT
% 230 C FF 2 min; 2R 4E2077(99.999%) ; Vit
3#: 1.0 mL/min; JE JJ: 50.5 kPa; Ny BEkE, HEF)2E

j&: 3 min[lg]o
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1.2.6.3 MS &4 HETFHE; BTFREE: 70 eV; 5
FURIREE: 230 °C; 2 HVREE: 230 °C; Br e 4L .
m/z 40~400; FLZ5 2G5 5 T-IRFe 5=,

1.2.6.4 EPESEmsAT @l NIST 17. LIB FrifE
TR g E I TR R, e AR AT 80% 1Y
&Y, FEARYE C8~C32 IEMkbekai T E L SR faTs
%% (Retention index, RI) Jf 5 3Cwk RI FbXF (SCHk RI
KR T https://webbook.nist.gov/chemistry/), H:H11k
B R AR EORYE (1) 3507,
C-C, )

Cn+l_Cn :—EQ (1)

K n R EFELG C, S 1 4R B B E],
min; C, Wik 5 FE0A n (19 15 44 % ke 10 4% 88 B 1],
min; C, | BRI TECH n+1 BYIEAGLEIE A LR BE )
[E], min,

TG & R A AR B AR AR IE AR PR (2)
TR,

R g~
Rt T
X N Y T'ig‘ I
A e R G
X (2

RI=100n+ IOOX(

1.3 B

ARSI B YR 3 IR, S5 R P I{EAPR
WEZE” F8; >R IBM SPSS Statistics 24 JFFT8A IR
J7 2857 HT (ANOVA) FIXB 1 22 5 b e iar 46 i 25 14 45
T (P<0.05) ; 3 A Origin 2023b 2=l A3 R &5 SR
TBtools £ F4El; R SIMCA 14.1 #H47£ 54811
53T
2 ZERE5Hh
2.1 AREIFMEMEEBRREFITERS T

B PR AES S B Pt pRER S DNy RY I EL ST =X B8
P EZE M, 3 1 A R BT AN [ AR S R ] Y
FFIE AZEVE MR 51595 . 4 DRV A

53HEF 7 FD>FQ>MZ>FA, ¥ F 85 4%, {H 4 4~
Fh 2 (8] B9 45 000 PE S A 22 55, R R LA .
FQ #MRHe R, HETE N =E 5, FD 5 J8 H 25 I,
15 i, PR EAN 98 HL YT REC5H; FA IR 58
HFE HIFREES, MZ 7EEM S B0 ek, (1 4 4>
BREAERRE VRS o 25 (P>0.05) . /AL,
FD 738 IS &Ll E, AR A M7 FA 2 & AT
HAE; FQ W& H2F i MZ LA EEIFR A,
1555 .35 T HA AR (P<0.05) . 4 DNESHETEZ (G
Y B B (07 —2 X 1), Hidh FD Fil FA (4
IR E ] S, JFAEAS Sy D 2
(P>0.05); MZ Z RN HHSE; FQ A (s 5L .
TEANE |, FD. FQ Fl MZ 3 81 Ky 2F i 14 A &) %%,
FA K sk, fEAMNECE L, FD A8 A2 2%
(O LR RS, FQ TASCUPETREE, MZ T A (i b
£a, 1 FA TAS OISR S R, RIAESR, SO B0
AR, R FQ Fl MZ T A5 88, #4343k T FD.
FQ MERESHK, 852, 85155, AT HoAh 3 A4~
=, 8 (85.20+0.45 43) o 4 Fh A A ZSTERVE
e 2 S B AT BRJE H TOR R S T A
H) IR HA 22 ST SN RE TR PRSI R
BH, 4 DA AT E ARERE R L HA R
Iy P o

22 FRFEMSEMHEEBFRIEZELHUEYEANSS
=0

221 KiZHPE RN FEEMR R R TR
mrhaEE R AR S LR SV E I EE R, 2
Bl JLASTFIEES 2 B IRAEY. 4 DR 2
BB Y i PAFEZE S . KB A bk
VR PN )RR, TR S 1 VR R P VA T G )
YEJHVS, aniEl 1 T, RIEYETE A3 TR B Y
T XS AR E(P>0.05), Hih FQ & &,
S 46.89%+0.71%, X Al 585 FQ &bty F ik
R =G S B2ARAA P, FD & a ik, ok

F 1 R 1 R VP

Table 1 Results of sensory evaluation in Shoumei white tea from different tea plant varieties
_ FEfh
=7
FD FA FQ MZ
B (30%) PP (LY B R R [EAERC R I E R REEH] TERAC R H iR A% H R A
144 N
R Y] 85.20+0.84° 84.40+1.82° 84.00+1.82° 84.60+1.52°
S (25%) PP ZEMEARL SR, (ORSRACEETG WK, CURRE ST, fEAt  ZENTIERISIE, A, (BETRGE  ZEM RIS, AT, (BRLk
I YS! 95.00+0.71° 84.80£0.84¢ 92.00+1.41° 86.00+1.41¢
- PP 4iiE | T K R HEEF P Ny
FR(25%) .
P (43) 90.20:+1.48° 89.20-+0.84° 90.00+1.41° 93.20£0.45°
) PP oS yibe FoS ik AL LRI 5
W (10%)
P (43) 94.60+0.89° 95.60+0.89° 81.20+1.79° 85.40+0.89°
R (10%) PP B, BRI SE, BESI5E AR, MR, AT % AR, B, A5 B, w4k, 5155
) R I Y9) 84.80+0.84° 80.80+1.10° 85.20+0.45° 80.60+1.34°
By ) 89.80+0.97° 86.46+0.89° 87.46+0.90° 86.78+0.70°
He# 1 4 2 3

T FPRE—ATARVNG PR 2257 W3, P<0.05; #2~%K3 .
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Fig.1 Water extract content of Shoumei white tea from

different tea plant varieties
F: EHA RV ING FEFOR 257 2, P<0.05; B 2~ 6 [,
45.48%+1.45%, X5 F5FTEP R T AERY B ot ss
SAH—3K
222 FREMET RSN REWMIRIERSIAGEIRY)
oA, X 2 O A AR, anlEl 2 A)
1, ASF SRS B AS 215 1 16.79%~19.96%,
HEF i FD>MZ>FQ>FA, H:tP FA 4SS 2 &
T HAL =2 A5 (P<0.05), HA A REEZ IR G
I EME2E R (P>0.05) o BERTIIFSEIA ST i it £
P73 e X R W BTAFAE— R 52, 2P iy 2
PUIsE 2 B, MRk i dE e . PR, 25RE b 2 Y
AL My & ] SRR S ) ST B M T 25 1%
TE GBI g T 4 ARG T S B 1 2%
It 5 G RLR S 0T i 3 A — 5 K

EEFD
IFA
EHFQ
mMZ

a a a

KL
B2 AEZR SRR IE F2R R 2 0
Fig.2 Tea polyphenol content of Shoumei white tea from
different tea plant varieties

223 WETREESIH  GA BAITHEZEAE

BRISY I, X H17 I BRI B Rk B — 2 5 . 4N
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K3 ANREIZEMEFEEEZREE TR E

Fig.3 Gallic acid content of Shoumei white tea from different

tea plant varieties

& 3 Fras, MZ FAZSAY GA & &8 1.56+0.01 mg/g,
b 2 T HA 1 5% (P<0.05), B S )& FQ. FA. FD,
H=F 23R R (P>0.05), GA (KU Il 58

A5 EER, 3X SECE H PR R FD 2R T A T
B I — B, IR FELE R S R AR IR A T s

—F

2.2.4 WHESK S ESHT  IMERIDE A T i —Fh 2

BEAYIRE, B IRIRER, SAT SRR S 2R

G ARARIEN S AnEl 4 BT, ARE iSRS e e

= FUER A HEE 8 FD>FQ>MZ>FA, H:f FD {250
HETH 2 B f e (56.61+1.15 mg/g) , 5 FQ #& M1k
(55.61+0.96 mg/g), & Z [ ANAFAE B FHE2E

(P>0.05), FA FASFmE (I (41.3420.23 mg/g), X4
SRS ECE HPPEE IR 2K, B FD T BRESSR I FA TR
BEEG. TRALEEPY LA i = A S IEURHIN T

55, Hon R SIS L 2.90%~2.48%, 42 2 45T
LA 15 8= 298 AR R G ) I T s
P HERR &l 2.75%~3.61%, - iR4RIE P K iy

SSAEMEEDR B LA i PASTSEASRE, X T e SR

FEBRUERIASAR SR 22 55 G

6or ENFD
50 + TR ﬁgg
3 0| i |
I
=l L

9| ‘H‘ w ‘” w ‘U “‘ \U ‘H‘

°l 1l
T
4RI O O 2

Fig.4 Caffeine content of Shoumei white tea from different tea
plant varieties

2.2.5 ZFSWEMAS TR SIE R IEHEAG
BE | S RERNEE I RE Y ORIl — P8, aniEl 5 TR,
SREAS B R MBIy 3.3140.11~8.22+1.07 mg/g,
& FQ, & K/IMKIR A FQ>MZ>FA>FD,
FA 5 FD A5 3 B A Y, ANAE7E b P25 55 (P>
0.05); TF F1 TF-3'-G 7E & & tH = 2K HEF i FQ>
MZ>FA>FD, Hitf FQ 5 MZ ZEI22 5%+ R W3E, FA 55

10 M FD

I a MCFA

I 1FQ

8t M MZ
g6l

utz]

4o 4
2

%%é TF TF-3-G TF-3-G TFD

K5 AFZR R AR IE 2R R R A O
Fig.5 Theaflavin components content of Shoumei white tea
from different tea plant varieties
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FD Z|a]2Z 54 3 (P>0.05); FQ ) TF-3-G &=
FHABZKFE(P<0.05), FA K=, MZ 5%; 7E 4 Bl
ZsH, MZ 1) TFDG & & Er, P20 1.3 mg/g, FHak
J& FQ. FA, FD A, ¥4 0.51 mg/g, UH HAT B
225 (P<0.05)

22,6 JLEFRERMASF TRV JLERE THE I
G, 2T EA 12%~24%, S20H 4505 E
AP 6 R, JLZASE AR E RIS FD>MZ>
FQ>FA, Hi FD & feEs, ik 165.62+4.62 mg/g, 2
J5oh MZ(155.71+4.96 mg/g), H —3& 2 [8]JC g 2k
255 (P>0.05), T FQ 1 FA &%, (H =35 = |
T F 2255 (P>0.05), FA 5% {KJ5 FQ Fll MZ ¥
B EE T (P<0.05), X 5 /MR (i oE 45 5
FARL. AEEERY LA R & NS BIMIRHE Y 2 FD>FQ>
FA>MZ, &K 21.55~36.01 mg/g; e LGS E &
FE 114.14~134.16 mg/g, H:tf MZ>FD>FA>FQ. N
R AP 25 JE I AsAEER AL LAS R S I T i
LA ER & i, MRETY) LS SRR I 2 AEsank ot
LD ISP AN VR R, X 5 A7 R P I E SR A R —
., 4 PNEEFER EGC. EGCG. ECG #H43 & e,
GC. C. CG &Mk, H CG ZFJEEFE N 0.4~
1.88 mg/g, i EEM 0.24%~1.21%. 1£ FD.FA. MZ
1, EGCG J& & edie i LA A, 400 LS
IR 62.84%. 69.97% . 68.54%, MiTE FQ # ECG #
EGCG & &, ECH CH & EAEZEEH s T
EGC, #JHH i & A 2%, X nT 1545 T RO Fh

180 ¢
160 |

140 |

120 |

o
100}
A
I

b 60+

40t

20

EE R T = R R R I LG R ER Y . Ak, FQ
ML R BB, MAs e R SRS e T
TEZE RS Ty A e 2 i ) L2 3R 2 i S8 AR TE
BRI, et ib— LI &, SFBULSES
HORRERY, RIRSIEGEE IR 4 AR AR E I
TEILAS R B N 8 AP LS R AR S & FIFFEAE 22
5, HS5RE SR HAA — o i AH G ME, BARR I R
FD AT BRIR T FA 5 BEES, FQ WL BRI E, MZ I
SRS, 455 LA R BN 8 Pl LA K A & i A
HFEHEN EGCG J& 45 i R 1 4 )i Je il 2 —,
M FQ MBI IE T e th T & & ECG T 3801
2.2.7 VFEERRMA S RITPT U A AR
J . B MRS AR P X st i BT EA WA
m, [R] SR A1 A 5 R 5 A A T SRR AR (a1,
LB an Thea 15 A8t b s & 1 RRER S SRR B AR 5S
M F = EE R R B, Glu, Pro Fl Asp 2552 W 55 H-2%
BRAGEEIRR D 2 gk 2 iR, 4 AR A
Fepg BERAE 30.35~38.31 mg/g, fixm N FQ, Z Ak
i MZ. FD F1 FA, 4 D454 Thea F1 Asn &
&L b RMEERR E R 12% LA E, T Gly Fl Leu &
=D, a5 A BEIERE BN 1% A4
Asp. Ser. Thr, Ala. Val. Cys. lle. Trp Fl His 7F
4 DA I RIS AT AN [E], (B FEAS H SRR Y & b
BIKTF 5%,

Asp. Arg. Phe. Lys 1 Ser 7& FD H1(1% & &2 155
FH A AS AL, 1T Thea & B HefIk, Hir Arg & & &

ILARA S
Bl6  AREZH AR LR R A0 B

Fig.6 Catechin components content of Shoumei white tea from different tea plant varieties
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Table 2 Free amino acid component and content in Shoumei

white tea from different tea plant varieties (mg/g)

LF B FD FA FQ MZ
REHER Asp  1.09£0.18"  0.8240.12" 1.00£0.11™  0.59+0.03°
BHEM  Glu  1.75£038°  1.28+0.14°  1.98+0.21°  1.40+0.09b°
KATERE  Asn 6.2120.80™  3.73£0.35° 5.8240.14°  6.95+0.36
ZE M Ser 0.70£0.10°  0.61£0.04°  0.62+0.02°  0.64+0.02°
BRBME  Gln 2.35£0.44%  3.67+0.77°  1.80+£0.06°  3.24+0.54®
HERR  Gly 038£0.01" 0.37+0.01™ 0.39+0.00" 0.36+0.01°
JVERR  Thr  0.29+0.03°  0.23£0.04°  0.71£0.02°  1.00+0.01°
JH&ERE  Pro  1.79£021°  1.05+0.08° 7.07+0.42°  1.64+0.33
AW Thea 634+129° 7.68+1.16™ 8.67+0.16°  8.24+0.1°
KiEM  Arg 2234065 1.96£0.34® 1.49+0.02°  0.30+0.01°
WER  Ala  0.97£0.09°  1.12+0.06° 0.85+0.07°  0.95+0.07°
WM vVal  0.61£0.13°  0.44+0.06" 0.73+0.03*  0.75+0.03°
HPERE Cys  0.10£0.07°  0.01£0.01°  0.82+0.08°  0.00+0.00°

y
FEERR e 1.53+0.32°  1.04+£0.13°  0.46£0.03°  1.64+0.12°

SRR Leu 043£0.15°  0.32+0.04°  0.46+0.03°  0.39+0.05°

BER T 0.26£0.07°  0.22+0.10° 0.86+0.07*°  0.22+0.07°
P

HEFR  His  0.93£0.19°  0.46+0.03° 1.20£0.08°  0.85+0.01
KNEBR Phe 2.18+0.31°  2.06£0.30° 1.21+0.07°  2.01+0.38"
AR Lys 1.76£0.54"  1.55£0.12°  0.59£0.06°  1.44+0.21°

y
BB Tyr  1.10£0.19°  1.73%021°  1.58+0.22°  0.88+0.08"
IS8y 33.00+5.60™ 30.35+3.73" 38.31+1.04° 33.48+2.02%

FA 25 A E(P>0.05), Tyr S5 Mz JC i &

22573 (P>0.05), Phe Fl Lys 5 FA F1 Mz JC g &2
F(P>0.05), 1AM, BSR FD FESL Thea & HEHUIR, B
TERCE | FD S SN N s el 3¢, X ] e 54540
Sra FEPR T AL g B E S HAD A S P A DA
JHA X, FA # Ala, Tyr 5 Gin i FHABEHE, H
T Ala 5 HAMZRE BAT W2 E22 5 (P<0.05), 11 Asn.
Thr. Pro. Val #l His & & o I F H AL L (P<
0.05), B AR B8 S L A B AH bb T A A5 R 4 /b,
{H Gln F1 Ala 1] 5 Thea FpAEIEE 58I EELR, B FA
VEWRAH IR SRR H 3 HLA R A 55 . FQ 1 i 2 B 1R
#ig5H Thea. Glu. Gly. Pro. Cys. Leu. His 5 Trp
T e T IS AE A &, L Pro. His. Trp #
Cys .35 T HA 25 4E (P<0.05), T Lys. Phe, Ile.
Gln 5 Ala & &K T H AL IS, Hrp Ala & i 5
FD fl MZ G827 (P>0.05) . X F FQ i,

B0 Thea A5 FIFH0HImmmEmL . JLASE Iy k1987
WA, ISR, PGS 2517 BAARTEE, T FQ 7E7%%
BRIl f AR A R B TR H YRR SR . MZ [ Tle. Thr,
Asn &35, 1M Asp. Gly. Arg. Trp. Cys. Tyr & &
BAK, Horp Thr, Asn 25 5 T H AL A FE (P<0.05),
Ile &5 FD Jo i FHMH:2 5 (P>0.05), AR
b, FRICARIEIL, 33X S N IR SR A e AR R
23 FRFMSEMEEAFEZELMLEYEANSEE
S

ANEIZA SR R BT E A IR A G
RGP RN & AR 22 5, ST 2B
TR EAA 2Z2MRY . RFEZF A E A5
PR A S A RS & g IR AN 3 s, 4 DR
FErp ARG Y 57 FhEE ARG, B FREESE 17 Fh,
WESS 13 Fl, B2 S 6 B, WS 9 Fh, B2E 5 Fh, Js 28
4 Fh, EAEAIAZE 1R, BESE 1 R, B3 1 B, HiA,
4 DHPEIAT R RIS ) 20 P, ALF5E B i
IFRERE K AR ALY . AKAGTR T | o- 482 221 p-25
WL WRAE, IR R T 758 A h SR Y
Wy At o fEHERMEA G IS b, B
(30.61%~40.63%) FHEE S5 (18.75%~22.45%) b &8
o EeE s, IR A R SR E T4 A —2L U
BRSNS WA i 75 8 B ) o Bkt

RNRISAEE RGN A S & DA
25, FD. FA, FQ. MZ %4 49, 32, 38, 37 B4
RHAGEY), o FQ MFEEMALG Y B it i, N
203.43 pg/g, i FD S B ARIE L LGP R EE:
Z B SRR (121.63 png/g) . TEETHE RV
G b, FEA D5 AR R R RS F 1 25
B 2 FD A EZHE LML A& Y, FD JIr2 809
A ] 585 S ISR 2 P P 2t 3 v At
ZRE(P<0.05) H IS F i S A4 (ML 2% 5T 52 4350000
TREACEO, FA J2 B HAT 45 A& i KAz 12 H B
FIAE IR A (8 IS 2H R AT T 7K AR B B
WA IR 2 FQ b RE M A&, X
5 EE TIPS AR SECT ST gt HAH T, B
TR K AR AR . KA R T R i 1 AT e S A
r S . AR DY AR A AR R AR
WGP T MZ F P sskat, iRk G2
FIMAERT, X5 MZ 7ECE # PFrh i ah R —2,
WS HE & PSS IT IR Ls AR, A, 4 5%

3 ONFEZE AR IS AR S o S

Table 3 Composition and content of volatile compounds in Shoumei white tea from different tea plant varieties

. \ " it (pg/g)
5 HFR CAS% SCHRRIT HHRI
FD FA FQ MZ
1 IO 66-25-1 819 802 0.960.24 - - -
2 2-CL M 505-57-7 850 846 - - 2.18+0.47" 1.03+0.12°
3 JI5i-3 - £ 4 928-96-1 858 858 4.06+0.38° 1.80+0.03° - -
4 IEC B 111-7-3 866 865 - 0.23+0.06" 0.32+0.09° 0.47+0.10°
5 i 109-52-4 878 878 0.39+0.10 - - -
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g3
e ik CASH  XRI ORI AR sis)
FD FA FQ MZ

6 CR TR 106-70-7 927 924 0.15+0.04°  0.10+0.05° 0.44+0.17° -

7 wAIZd 142-62-1 959 951 7.65+1.79°  12.61+0.38"  12.53£1.96°  1.33+0.29°
8 g 100-52-7 970 956 6.96+0.85°  4.96+0.09°  3.29+0.78°  4.20+0.89"
9 B s SRS Y 3338-55-4 976 972 0.74+0.25 - - -

10 1= 0531 3391-86-4 981 978 0.98+0.26°  0.86£0.02®  0.79+0.24™  0.53+0.12°
11 B-IRN 127-91-3 990 990 1.89+0.66 - - -

12 B-HHEN 123-35-3 992 991 - 3.92+0.42° - 2.13+0.78°
13 (B)-2-(2-1 45 ) ki 70424-14-5 993 996 - - 3.95+0.54 -

14 (E,E)-2,4- B )it 4313-3-5 1008 1008 0.81+0.21° - - 1.05+0.11°
15 R -3-CUTR 1577-18-0 1021 1020 2.8140.93° 5.14+0.63" 4.04+0.25° 0.59+0.28¢
16 (=) 5989-54-8 1031 1023 - - 4.01£0.77° 1.07+0.20°
17 AR 100-51-6 1034 1030 10.78+1.42°  9.24+0.41°  6.66£0.96°  5.76£0.77°
18 R-2-Cfe 13419-69-7 1042 1041 3.25+0.92° 7.62+0.33" 8.28+1.50" -

19 KL 122-78-1 1044 1045 2.80+£0.54°  2.4140.12°  2.74+0.32° 1.7240.34°
20 RN 2167-14-8 1046 1046 1.4240.24°  2.56£0.10°  4.38+1.47° -

21 7-C i 695-06-7 1047 1048 0.80+£0.20 - - -

22 A TR 98-86-2 1059 1058 0.15£0.10% - 0.27+0.11°  0.23£0.13"
23 (E)-F5p S A (e 22 ) 5989-33-3 1070 1064 3.50+0.47°  13.27+0.46°  3.72£0.84°  15.88+1.74°
24 BEmR 111-14-8 1078 1076 0.58+0.15° - 0.49+0.27° -

25 (Z)-F5 A (i 2 ) 34995-77-2 1087 1081 4.90£0.63°  11.53£0.84°  531+1.24°  11.57£1.34°
26 3,5-3F -2~ 38284-27-4 1092 1094 2.04+0.15°  2.97+0.05°  2.90£0.45°  1.31x0.31°
27 =y 29957-43-5 1110 1100 2.06£0.84°  1.32+0.17°  0.94+0.14°  12.84+0.96"
28 oy A 78-70-6 1110 1097 6.56£1.43"  8.03+0.23"  40.30+4.41°  11.26%3.16
29 KB 1960-12-8 1112 1021 - 9.61£0.24°  7.44x025°  13.27£1.57°
30 FRRT g 111-11-5 1129 1128 0.11£0.11°  0.46£0.04>  0.80+0.61°  2.27+0.53
31 REALRE 1786-08-9 1147 1145 - - - 0.13+0.08
32 (E,Z)-2,6-T- —J#TE 557-48-2 1148 1159 - - 0.04+0.03 -

33 (E)-2-T-1i% 18829-56-6 1156 1163 0.25+0.06™ - 0.39+0.12° 0.17+0.11°
34 (2)-3-T-H-1-B 10340-23-5 1156 1161 0.48+0.15° - 0.68+0.29* -

35 (E)-J5 s ety (Mg 250 ) 14049-11-7 1163 1171 1.11£0.10°  3.40£0.17°  3.20+0.33"  10.35+0.82"
36 (Z2)-F5tm A (MR 2 ) 23007-29-6 1164 1165 3.66£0.48°  7.33+0.89°  2.44+0.71°  9.92+0.81°
37 -3 95 3 T i 16491-36-4 1188 1187 2.61+0.58 - - -

38 KA g 119-36-8 1190 1190 6.5140.74°  17.61+1.12°  14.78+2.18"  11.92+1.48°
39 2,6- —HIHE-3, 72 T-2,6- . 13741-21-4 1194 1194 0.14+0.14° - - 13.96+2.08"
40 a-FATHEE 98-55-5 1195 1195 0.59+0.14° - 5.66+1.66" -

41 LT ACTE 116-26-7 1197 1203 0.04+0.01 - - -

42 L 112-31-2 1207 1203 0.2240.08°  0.41+£0.03*  0.35+0.06* -

43 BN 432-25-7 1223 1214 0.19£0.04*  2.08+0.43" - 0.58+0.2°
44 Lic2i A 106-25-2 1228 1222 0.48+£0.05™  0.90+0.03" - 2.2240.63°
45 (2)-3,7-ZH 3E-2,6-F Il 106-26-3 1240 1240 1.08+0.05° 1.49+0.46* 1.71£0.16° 1.614+0.54°
46 Aotz 106-24-1 1255 1250 6.92+0.86°  14.91x0.79"  11.06+2.16>  38.13+7.52°
47 a-W.L 3R T 4411-89-6 1273 1269 0.16+0.06 - - -

48 T 112-05-0 1278 1274 2.14£0.64"  6.67£0.31°  6.68+0.86" -

49 (2),(2)-3-CJme-3-C Ml 61444-38-0 1389 1384 0.160.04° - - 0.61+0.34°
50 SRATER 488-10-8 1394 1394 2.14+0.40°  2.65+0.25° - 2.77£1.71°
51 a-48% 24 i 127-41-3 1426 1417 1.24+027°  1.85£0.23°  4.54+0.87°  1.15£0.48"
52 B-EEE LT 79-77-6 1477 1473 7.46£1.50"  10.39£0.95°  12.38+£1.90°  4.03+3.28°
53 2,4- BT SRR 96-76-4 1512 1501 3.63+0.82° - 10.95+2.65°  2.74+1.69*
54 ST Y g 25524-95-2 1518 1514 0.20+0.06 - - -

55 AUk P TR 17092-92-1 1520 1524 3.06£0.92°  9.58+1.21°  7.57+1.98*  4.11+1.87°
56 ES/N 77-53-2 1596 1607 9.66+2.22° - 5.22+0.40°  0.88+0.31°
57 AR R 5 TR 84-69-5 1868 1856 1.15+0.29* - - 1.17+0.53

T RO PR B IREL “—"Fon Rk o



%453 55 15

BE A AR SFIAEIE A2 BT - 291 -

PR R A G Y O e AR R 22 5, WA i
TE MZ(38.13+7.52 pg/g) Y& 18 i 25 v T HAth 28
FE(P<0.05) H & FD(6.92+0.86 pg/g) B 5.5 fi%; FQ
PR DA 5t i 2 v T HAth — 2 125 (P<0.05), 5 H
AR ZE LN 3.58~6.14 155 MZ H 52 75525 14 T4
TERMTFRFERE FD 19 20 £%.

I GC-MS S5 A1, AFEIESHE R Y5 E A4S
TEFER AL G IR LS 5 &b DA 2S5, USSR
FEFRUATAE 22 5, 33X 5 BRIP4 08 X 4 iy Rz 5 5%
E PP ST S e —E
24 AEFEMEMEBEARZESUFEITEFZSH
2.4.1 OPLS-DA X VIP 4r#r RHZIu8iT 58
XIS SRS AR N T 2R AT AW
PR B —FiEa$s, Hir OPLS-DA Jl i % £4dis
EATA W B ST e TR o o RS A R
A BT (A B SR IR e Y 4 SRR SR 1 Al
43, FIFH OPLS-DA %| 4 Ak it 93 MeG)
B UEIT 4T, H OPLS-DA 1343 EI WIE 7. AEILS
R R 4 75 S S 0 AT PEAS TR DX 0 HLAT ety 1) IX
41 (95% A5 X 0], HAU G S5 R°X=0.887. R°Y=
0.991. 0*=0.978, fUEE5 R AT 4 H B BGR TN B
J1, RER T AN [RI A St A 18 22 S5, 22 B ZOARE i Floxed
5B A T AR ) o

\ o
15 Bra
10 FD2 Mo
s FDI @m MZ
= FA1@FA3
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Fig.7 Score plot of OPLS-DA for Shoumei white tea from
different tea plant varieties
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B LA S, MO nT SR R8T 2SR 51 49
#T. #£ OPLS-DA 3|5 R H VIP EH>1 I8 &
P<0.05 bRk braz b Gt . ANEZER SR
R A e 56 B VIP {EH>1 H. P<0.05 1Y
WEY, IR R LG 23 Bl R HEIRG Y
33 Ff,
242 WBEFIME S NiE—E5E 56 Fi VIP
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Fig.8 Model cross-validation results of OPLS-DA for Shoumei
white tea from different tea plant varieties
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TE B B RRRNE ST, 36 a-PATHEE(RE) .
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B (BT . ) . 2-CmiE R W H) . (E)-2-(2-
P FL) i (R L HFEAA) L 3,590 -2 (F
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B . OB (RRER) . 1R (BRBR) FII 2,4- AU T FEIE
CEBYSR), X b S5 BT LITEE . AL RTF AT
SRR, i FQ MUARNERER =2/ 17 Fib &4k, £
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TF-3'-G, X b 54 T2 AP A 32 (AN 215
BIHETR . ECG. C. GC Fl EC £&), X 5 HAERVE LFr
FEEN HH R R A R H TSR AU R EAR — B, 7E MZ
EGC. EGCG. CG. TFDG. GIn il GCG #t 6 Fffb&
YA B T L TR A i (O E R AR, 17 (B, E ) -2,4-
BRIGIE(HE . /) AR R S TR &
SR . EIFRERE(ORE . AEE) F(E)-J5 Rl b ik
Py (Mg ) (P67 ) I 4 Pl S8 E ) MZ 19%F
MEFESAEY), X LEAEWRIE R MZ IR B A
—EVEH .

IR GE R IR, ANFISR SR 7R B AT
JREFAE AT BE S5 4% H B EL IR E S VI S R o
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Fig.9 Heat map of characteristic compounds of Shoumei white tea from different tea tree varieties
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