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~24°N,100°~101°E), F 2018 4F 4 H Rffi— 2 —
MR KT BREE TR N 2 AR
HAERBIER 1,

1.2 &F

N, N-H 5E Wt e (i 2 ) O (i
49 ) UKEEIR (i aige) WP B (g aig) B
(GrHTEi g ) BRIR BN AR AR W S A B
BT = A AR R | T K
HEWE RmiiR , g E 2 ERARIA RAR . RIL
HKE(EC) REEFILER(EGC) JLERE(D,L-
C) REBETFTILEREE TR (EGCG) & ILA
EERETH (ECC), WEBTILREKE TMIH
(GCG) RA&HR 25K HFER HEAR AR
e K& o a iR AR R SR F L

MR AR AR HEAR AR R E R
SRR RN ARR R RS E S, 22 Sigma
/NIEIN
1.3 {5 E&

LC-2010AHT =5 %0 AH 3% 4L .UV -2250 #Y
LN R .GC/MS-QP 2010 A (2 1% - i
TEGCAL, HAEE A DSY-2-8 RUK 8y, 7
M [ A A BR 2 ] MS204TS/00 29 H 143 #1 K F
2% [# Metttler Toledo 23 7 ; AccQ.Tag™ & 35 4%, 52
Waters 28 @ ; ECOSIL Cg B85 FE, P E CNW 2
Al
1.4 Fik
141 BEHRIWIHE = BE X GBT
23776-2018( %% 8B a7 ¥ J7 1% ) Fil GB/T 14487-
20174 MV E PR RTE ), B 3 44 Lol A Bx A
i HEAT 100 2313743, I 4 BRI A L 8 43 (L
=N x25%+1% 14 x10%+ 7 ' x25%+ 1 W x30%
+HEX10%) .

142 FEAARSEN L KZ2HS% GB/
T 8313-2018(A MM AL R BT Ik
W53y ik AT e |, KR Y 22 GBIT
8305-2013(z5 7K W ) rh i J5 i g AT 0 A | Ui
BERAMR B ES% GBIT 8314-2013 (2% WiE4A
LR S L) T T A HEAT I A, AT MR R
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Table 1 Raw material information of dried green tea
samples at different altitudes
o Gy 5 # A /m
W1 1 400~1 600
w2 1 500~1 800
w3 1 500~1 600
W4 1 500~1 600
W5 1 600~1 800
Wo6 1 700~1 800
W7 1 800~1 900
w8 1 800~1 900
w9 1 800~2 000
W10 1 900~2 000
W11 1 900~2 000
W12 1 900~2 000

AT L 0 75 R 47 I 2

143 LA ZEL5r ALy &7 il
SEJTIE SR FH OO 3 1 R R 6 FhOL A%
#4/y (EC .EGC.D,L-C .EGCG .ECG .GCG) .3 Fif
A= Wy 4L (R | R T B A e AT R R
s A TEFE N Cig(4.6 mmx150 mm) , K 7
£ 278 nm, #EAEE 10 pL, HE 30 °C, ##E 1.0
mlL/min, FSIAH A RAB4EK R B N N,N-—
FH 5 T R e | PP DK PR TR 5 VB (V v e
VotV osme=39.5:2:1.5), VEBLALREE . i shAH B 41
1N 9%, 10 min J5 TN 14%, 27 min J5 T+ 2
36%, 1#4F 4 min, ffi)5 T 32 min fF % 9%, & 37
min BF45 5

1.4.4  FIEMRA ek SRRSO €
P E 18 FhE LR 4L 4, (i &0 (il b
5 Waters ACCQ+Tag™ (3.9 mmx150 mm,5 wm),
R K 248 nm, AT 10 pl, AR 37 C, Ji ik
1 mL/min, MW &1H A N 10% ACCQ.Tag™ ¥ , i 50
BN 60% M. VEMEREE . JshAH B #1146 N
2% ,15 min B "+ 2 7% ,19 min B [ F+ £ 10%,
32 min i F T+ % 33%,34 min I T2 100% , {4
¥ 3 min, B /5 39 min B &2 0%%5 5 .

1.4.5 ¥ KR e Oy i

1.4.5.1 BRSO FEEL R F [F] Ao 28 18 A% ik

(Simultaneous distillation and extraction, SDE) $
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B KRS . A (2 000 mL) H 2% 25 ke by K
50 g fIZE MK 1 000 mL,B i (250 mL) 3 A 2
fik 50 mL, 76 A I A 4R 1 (50 pg/mL) 1
mL, 35T AR IR S A A A B L, A R
PRFFRO IR S B R 50 °C, 7818 45 min, YA A
W, A TG K NaSO, J& 7E VKA H i B ad s o v
TEH WA M 45 1.0 mL, £ GC/MS 2381 .
1452 SAHEEFM R RTX-5ms 1% &
04 (30 mx0.25 mmx0.25 pm) , FHEEFEF .
HEIR 50 °C, AR 1R 4 min; (£ 1F 2 °C/min FHiE 3E X T+
HHZE 150 CHAE 1 min; FF 5 °C/min TFEE K T}
A 180 CHAIRE 5 min; FR¥F 10 C/min Fh i K
T 2 280 CAH-E 30 min, FEFE TR E 210 °C,MS
PR FE 220 °CL 4T e 1:10 JERE S 20 N,, T
0.7 mL/min , MS #& ]

1453 k&M HBFRERE 70 eV, HE
EI, BRI B 200 CHEFE G 2 pL, F 3 .35~
500 amu , %5 71 ZE i B [H] (Solvent delay)2.8 min,
1454 mEW5E&ST HIFEILEER R
(NSTO5sLIB) £ GC-MS 434 3R A5 i I i K a5
SCHRAEGT BE IR 45 4 53 DU e B Sk dEA TR, &%
A OGS 5 5 W) 03 1853 14 53 B 45 SRR AT 20 43 L3
Y TE FENRAIE B8 1 AT R B SRR o3 R AR B
Vi) 45 7 THT HEA T LA, B LAk 2% a3 o R FH e 1T AR
H— bk fr e B Hr, TR A A5 B AR
(e A G B TR AR E )

1.4.6  E b ¥ B 53 B R H Excel \SPSS
25.0 Simca—p 14.1 FAFHEATE 5347,

2 HEHRERWH
21 AREEBERZEAMMESENRE BRI
BCE PRSI 2,98 A HR %R
ARV 3876 85~93 Z 18], B AR 0 =
T R G A% S A 2 B B AR
[Fi) T3 4R 1 2= pg R v IS 95 2% 3 €6 R V8% R 25 R A
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(WT~W12) F BRI Ny BERCSE BT I R0 B 0 52
VAR T g 1 6 60 T IR T B A, R IR AT R
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W7~WI12;W1~W6 H)7K = 4 vl wl g | o gk |
AR A L Al LA R S DL RLR
RN ERET WI-WI12, 1 5 24 H iR M LU
R TR 5y & i (B AR ) ¥ WI~W6 kT
W7~W12,

F 4343 (Principal component analysis,
PCA) J2 ] FH B 4 JE B 224748 g (R AR e ME R A
Geit o A i J7 070, SR Simea—p  14.1 # A4 %)
12 AR RE Y 34 Fp 32 22 A Ak 48 bR E 47 3 B4 4
B, 25 R R PCA BERULER R 2 A F i, 45
F&HCR R*=0.671, FW 2 4T3t Bity 251
BREE 67.1% , Ho Esr 15 FE850 2 40
46.2%,20.9% ., H PCA 1353 (Kl 2) il & 5,12 1
R X 20 1 &, W1~W6 4380 T 4 1 1E 4l 7
], W7~W12 30T E s 2 Fulior a4 PCA
S5 DR 12 AN ERE LU 1800 m i A4 A R
4, W1~W6 JHFIK 1 400~1 800 m(H1),W7~W12
iR 1 .800~2 000 m(H2) , X 5 /8 E 5 P45 Wy

AN
H o

Tt e H1 A H2 22 Sk A A4y, i
it OPLS-DA #1530 #7 & B, OPLS-DA #5574 #] £5
T8 R?X=0.457 ,R*Y=0.815,0°=0.745, F W%
RURRE 45.7% X JEES 81.5% Y MM, Q> Jy wil
TR, VA IZ AR BLAT 74.5% ) UM 1, anfEl 3
fis HL 5 H2 72 Y FEFE B IXp I, i — 2D
B H1 A H2 SRR AE R R AR 22 S 0, A iE B
BEARYRG e AT X HEAT Bk 5 (K 4), 45 R 1B
R QP ERIE/NT O, RIS AL
G VIP>1 454 S—plots, ikt 16 FlhfRfE4E 22
SAEARSEAR, LU VIP H i RS/ NHE PR O H =
M AR AR FRAR RER ILER SR,
KW MaE L WEm s A kRS F
AR KELY ECC RAHR ANAR KE
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Table 4 Differential volatile substance

%5 1% G &Y 19 /min CAS ¥ i VIP & A
V38 28.055 334-48-5 IR 1.4293 -
V16 23.433 102608-53-7 o 4k B 1.3978 HA
V23 11.993 124-19-6 £ 1.3836 bioks
V21 7.590 6728-26-3 RS 1.3771 FH A
V20 6.820 111-71-7 LS 1.3514 biokcs
V28 8.136 123-66-0 T B LB 1.3324 R A
V10 16.598 20053-88-7 iR 1.3180 biokes
V34 32.66 84-69-5 ARE W T B8 1.3036 A&
V3 11.008 111-27-3 -2 1.2870 R A&
V17 24.491 40716-66-3 B X 76 A B 1.2824 A
V6l 29.695 1117-52-8 % Rk A R 1.2658 A
V55 20.599 23726-93-4 X & LA 1.2437 -
V14 21.146 106-24-1 Aot 8% 1.2414 bioEs
V50 5.458 141-79-7 4k 3— X 2R 1.2158 A
V35 33.509 7361-80-0 TR T BS 1.1531
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Analysis of the Difference in Sensory Quality and Main Biochemical Components of Yunnan
Large Leaf Sun-dried Green Tea at Different Altitudes

Chen Jinhua'??3, Li Juan'?®, Li Shi'??3,
Jiang Hongjian*, Zhang Qinghua’, Liu Zhonghua'*?
(‘The Key Laboratory of Tea Science, Ministry of Education, Hunan Agricultural University, Changsha 410128
*National Engineering Research Center for the Utilization of Plant Functional Ingredients, Changsha 410128

Li Qin'2?,

Huang Jianan'*¥,

Chen Hongyu'?, Xiong Ligui'*?,

‘Collaborative Innovation Center for the Utilization of Plant Functional Ingredients of Hunan Province, Changsha 410128
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’The Development Service Center for Local Industry of Yun County, Lincang 675800, Yunnan)

Abstract In order to understand the quality differences of Yunnan large leaf sun—dried green tea at different altitudes,
the sensory evaluation, high performance liquid chromatography, simultaneous distillation extraction/gas chromatography —
mass spectrometry combined with principal component analysis, orthogonal partial least square—discriminant analysis and
other techniques and methods were used to compare the sensory quality, major biochemical components and volatile com-
ponents of Yunnan large leaf sun—dried green tea at different altitudes in Wuliang Mountain. The results showed that the
soup color of sun—dried green tea (HI1) from 1400 m to 1 800 m was lighter and brighter; the astringency of sun—blue
tea (H2) from 1800m to 2000 m was reduced and the umami taste was enhanced. The main biochemical and volatile
components of H1 and H2 were significantly different; the contents of water extract, tea polyphenols, total catechins,
gallic acid, phenol to ammonia ratio, GCG, ECG of H1 were significantly higher than those in H2; the contents of free
amino acids, theanine, aspartic acid, glutamic acid, glycine, lysine, isoleucine and phenylalanine were significantly
lower than those in H2. In addition, there were 17 volatile components in H1 and H2 with significant differences,
namely, n—decanoic acid, chlorophyll alcohol, nonanal, trans—2-hexenal, heptanal, ethyl caproate, dehydrolinalool, di-
isobutyl phthalate, 1-hexanol, trans—nerolidol, farnesyl acetone, damascenone, geraniol, 4 -methyl-3 —penten—-2-one,
methyl linolenate, di-n-butyl phthalate, and nerolidol. This study will provide some reference value for the research on
the effect of altitude on tea quality.

Keywords altitude; Yunnan large leaf sun—dried green tea; quality components; principal component analysis; orthogo-

nal partial least square—discriminant analysis



