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1 #REFE
1.1 R 5K

AT A 2 W S R (C. sinensis var.
sinensis) “ Yo 5 2 57 (FZ2) “HF 7 (SCZ) | “ii
7K 917 (WC91) . “H 2% 1087 (ZC108) . “#i4k 117”7
(ZN117) “ME 45 4 57 (WC4)  “RE M Flv7 (ZYZ) B
T2 AR A B2 Be 2% ST T 5 bR i 4
AR Fh (C. sinensis var. assamica) ¢ B JE KM
(MKDY) ,“Y67K 3 %57 (QS3) . “48H5 " (Z)) . “ =4t
147 (YK14) . “=91 377 (YK37) . “= 3t 437 (YK43)
WM T A RBBEA MBS ABTT2028m T
AR (BN P SRR A (A A R ) )
Wb T2 B RO B #Be s - OF IS T s 2B R
“EPAS R BB Tt B S RO T S A
0 48 ARAFEZSE WO T 9 A 0 AN A 5 HURE 3y
E AT A,

BB T AR A & A i I SE T Sigma 2
A A AR RORE AR LU AR R A [ OB TR
ARAFFEH LA B
12 NFEH5iEHE

AR50 r AR I i 43 A f ] SOME € 3 B a
B¢ AL Agilent 7697A -7890A ( 32 [# Agilent 7
) ) 5 A I B BB 43 H (F F VR - DU AT - AT
B[] 5 3% A Agilent 1290 —Agilent 6545 1LC/Q -
TOF (£ Agilent A H] ),
1.3 BHMERIAE

2% SCHR T J7 1SR T TS [ AH £ 2

(headspace solid phase microextraction, HS —
SPME ) XA i i #5 & PE ) I R AT W B 21 45 h
(45 A PE W B4 O 8 . MERR AR 0.2 g 25
AL IMA 10 mL 7K (55K 1:50), F 70 CKE
A5 5 min J5 , FH 65 pmol/. PDMS/DVB SPME
# W3k (92 [F Supeleo 2~ H]) F 70 CAK W B 30
min, Ji T GC-MS 43#7 .,

i A 2 R AR BRI )] R RN B et A
Ky e S5 FREL 0.2 ¢, IMA 5 mL # 4K, F 70 CK
W 5 min J5, FlH 65 pmol/l. PDMS/DVB
SPME #£ Bk T 70 C/K B W M 30 min, f5 T
GC-MS 73#7
1.4 GC-MS i BEMELXEREE

MBS AL Agilent 7697A-7890A T

ABEFE A R b, b SOH g A
DB-5 (30 mx0.25 mmx0.25 wm; 3 [E Agilent 2%
"), RAMA W, FE A 1.0 mL/min, 25N &
A, OIS THER Y . WIRIEE 50 C, fREE 1
min; LA 10 C/min #% EFHE] 100 °C, HARAEE 1
min; 5 A 4 C/min 3 % T+ 3] 200 °C, AR5 1
min; LA 16 C/min 3% [ F+ 2] 280 °C, IffR$E 7
min,

T M B UG NIST 5048 7 k& W 14 i 48
H (retention indices, RI) KFruEN . F0FEEE &
J7 3 R A P AR v i i, VERRER 1l 300 we/
mL 7 M EERRAE S INA 5 mL 3% 10 mL #4liK | F
70 C/K V-4 5 min J5, FIHAHF SPME 2k
F 70 CAE W 30 min S5 EHLA T B B R
TRk . R RE v 0 TR b ot 06 TR
Z W A i, FLr LR A i ROR
Hwg/L, it g SRR O pg/g (BEHEL
fresh weight,FW),
1.5 HFNEBEEEFRN

I FH UK S R L 2055 T R R
R, WERRFREL 0.100 g, 357 BN A 750 L Fi¥e
M 0.1% MR I, 8004k 15s Ja A 15
min, J5 7E 10 000 v/min F &0 10 min, B35 W
B 10 1505, R 0.22 wm A5 HL 2 38 Bt 5 8 |, IF
T AE BT 2 AT
1.6 UPLC/Q-TOF % #f

Agilent 1290 8 = HOBKAH (151X 45 & Agilent
6545 LC/Q-TOF PUZ AT €47 B[] 5T 3% A H T+
fn R A O SR AR OB b B M A Zorbax
revese—phase £ (RRHD SB-C18 3x150 mm,1.8
wm), & 74 Dual ESI,A AHPERL N & 0.1%
HR 1 2R K B AHBE W & 0.1% R 1) &
Ji§ o LC-MS/MS iz 47 i & i S0 18] 24 35 min: & 96
5% B 1%+ 8 min; /5 10 min P B AHESE i 5% L
FHE] 45% ;5 min N B AR 45% 1T 5] 65%,
IR+ 4 min;3 min N B A8 M 65% F B 5
40%;3 min N B A EE DN 40% T 2] 5% , T O-+E
2 min, WA K 0.4 mL/min, K5 PERER N 2
pL, (g 3R 35 °C, MS REFR N 1 spec-
tra/s , KL A 100~700, Auto LU T MS/MS
KAEFN 2 spectrals, BT IEAEE AE R Y 25 Al
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07.00 WA ) FEATAL G W00 23 A o BF v B i A
BB T AR v MS/MIS W 8] R AT e, Il i
SbrE g A W T G e R, SRR
A pglg (FW),

1.7 EMBEYEREEERGESHES T

F FH T Jik M 35 TPTIA  (http ://tpdb.shengxin.
ren/ ) AR A5 < EF A4S L7 A BE TR 20 41 B RHE . Mk Al
Xia ZEUIHF 5% 45 R o, UL 4] €SS2.0 it
A 72 AMEERE A B S 3 S S R 4 AU
BB &5 U AT (http < //pfam.xfam.org/ ) 3R 15 H A
S K T BE Y BRLRE 2 A BR JEk PR R B 2 A
it JE A

SR TR I, I SR ROT R R B
PBIN21 # 4% , DAACKHT TR A1 5 19 388 1% % AL 1R 3R IR IF
1R FA AR E I Bop 3 d R iR B, Horp
PR ZZ ik (MES 10 mmol/L, MgCl, 20 mmol/
L, ZBET &M 200 wmol/L) Ak B F H- Ay BH o4 X}
R IR I 1 2% 35 % ¥ (Sweet Basil ) & M B 4 0 il
LR ObGES M Ay P Xt B8 K ik s 38 1 i
RWFE G, FRHC0.2 ¢, il A 5 mL H 4K 2L k& 200
mg/mL AR2000 ()" #&¥E B ) T 37 CAR -1 20
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(a) AN [ 25 AR it o o 5 I AR 0 B 2R 0% S5

min J5, FH 65 wmol/l. PDMS/DVB SPME % Hit
3k F 70 CAK B W 30 min, J5 T GC-MS 437 .
1.8 HIEHH

K1 SPSS 19.0 H A4 X648 56 B 5 (1] 119 22 S
PR & )7 220 M (ANOVA ), Hohig 885 3 0 i
N B 25 S (LSD) , LAKS 36 A [7) BF 5 6] A
F 1 (P<0.05) , AHIKAEI M GraphPad Prism9
1 (GraphPad, USA)5E .,
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By B AE R 32 DUBE T A0 A R 40
B DR RO R AT, 2005 70%~78%"
R EER R 2R AU HT T A A
FOME T TEAS [F) 20 b ] SRR TRl 2H 2 B
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Fig.1 The accumulation patterns of geraniol and its primeveroside in the fresh leaves of different tea cultivars

and in the different tissues of the SCZ cultivar
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WTE 3 Ay lsrh iy S E oy 5 (Bl 2), ol
SR AR WCA, TE 3 H 0 UK A e A A
ik F) 8.01 pg/g, MHTE2 H G A b & & H
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B R RN T 15 1%, RIEREE T kg
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90% , bifi & T i PR S | 77 it B A ROE A i — 0
KA, K W e mUi , HA B 3.8% (I 3a),
X5 O R IE S A 2

DL 1L M X 6 A2 W)l Rl 20258 S 1) (8 3b)
ARG 3 M 25 SR R 6 A S Rh 4 25 h At i
R R o WC4 SR 2T 5 b i A i R
FHi T H eSS (E 3b), SEITEARER
WC4 P x K HEMHES EREG, AN
187.34 pg/L, ik hy SCZ L5550 , & Bt & ik
49.27 we/L; B Fh ZYZ 213525 1 v A I 1>
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Fig.2 The accumulation patterns of geraniol in the
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3.2~75 pg/L, AN EBF5E T BT B A R 25 57,
A 3.2 pg/LIM, 40 we/L"™ 75 we/UM, 45 L.J.
van Gemert 1 FRTE |, it CE P IF5E £
A 7 1 I B 1R 6.6 /L, R AR AR5 v L IR
H 6.6 pg/L 153 T HFMHEAE 6 MAKG T
G PE(E (odor activity value, OAV), Z55%H,
WC4 fi Bl 2T 2555 1 vh B i B A0S M B s,
28.38, Hk ol SCZ %517, 0 747 (Kl 3d) . — kA
FEALEY OAV (H>1 XK &S A STk, i
FEARDGE ) 6 N AT, FBE OAV A
¥I>1, 2978 3.93~28.38 , iX 3R I A M B X 21 %X R
¥4 LA B TR
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S

BT AR, BRI 72 M E kA
P2 L, a5 B R R IR TIRE M
i 2 R il PR 5 A AT DG I A By, A B AT 4
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Ao AHIEGE R B A AS TR 41 208 B v B i A
BE 10 B i 55 45 0 L IR 36 38 5 4T Pearson A
KM (K 4a) , 253 BRI 7 A5 E
SR SRR i 5 ok SR MR AT A AR b B E A
X, 9k €SS0012478 (R=0.984),CSS0006343
(R =0.865),€SS0007975 (R =0.978),CSS0012706
(R=0.979),€SS0013756 (R =0.817),CSS0027229
(R=0.820) #ll CSS0025755 (R=0.984), H h
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Fig.3 The contents of geraniol and its primeveroside in the processing stage of Keemun black tea and the tea infusions

of six black tea samples and the odor activity value of geraniol in six tea infusions
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Fig.4 The identification of geraniol synthase candidate genes and the functional verification
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The Accumulation of Geraniol and Its Glycoside in Tea Plant and the Contribution
to the Aroma of Black Tea

Zhou Hanchen, Yang Jihong,

Liu Yaqin,

Wang Hui, Lei Pandeng”

(Tea Research Institute, Anhui Academy of Agricultural Sciences, Huangshan 245000, Anhui)

Abstract Geraniol is a monoterpene with a rose trait. This study aims to know the accumulation patterns of geraniol and

its glycoside, and the other is to know the contribution of geraniol to the aroma of black tea. The result showed that the

CSS (C.sinensis var. sinensis) cultivars possess a higher content of geranyl primeveroside than that in the CSA (C.sinen-

sis var. assamica) cultivars. The amount of geranyl primeveroside in tea young leaf was highest among all tissues of the

tea plant, while tea roots had the lowest accumulation of geranyl primeveroside. The fresh leaves of the tea plant in

March had a higher accumulation of geraniol compared to those in other months. Furthermore, the results showed that

the odor activity value of geraniol in six black tea infusions ranged from 3.93 to 28.38, strongly supporting the potential

contribution of geraniol to the aroma of black tea samples. The strong coregulation was obtained between the expression

of seven terpene synthase candidate genes and the accumulation of geranyl primeveroside. This work gives insight into the

accumulation patterns of geraniol and its primeveroside and promote the research about the biosynthesis and regulation

mechanism of geraniol in tea plant.

Keywords

geraniol; geranyl primeveroside; black tea; odor activity value; terpene synthase



