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Biochemical Basis of Regional Differences in Quality of Fenghuangdancong Oolong Tea
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Abstract: In order to explore the biochemical basis of regional differences in the quality of Fenghuangdancong oolong tea
in this study, fresh tea leaves from five Baxiandancong mature tea gardens located at different altitudes ranging from 300 to
1 100 m in Fenghuang town, Chao’an county were analyzed for biochemical components. Results showed that there were
significant differences in biochemical quality among Baxiandancong tea leaves from different altitudes. Compared to low-
mountain tea at elevation of 300—400 m, the difference between high-mountain (800-1 000 m elevation) and mid-mountain
tea (500-700 m elevation) was relatively smaller. Biochemical components of high-(mid) mountain tea leaves, such as
water extracts, polyphenols, caffeine, soluble sugar, catechins, flavonoids, and gallic acid, ester-type catechins (EGCG,
ECG and GCG), etc were significantly higher than those of low-mountain tea. High-mountain fresh tea leaves contained
dehydrolinalool, cis-linalool oxide, neroli, a-terpineol, L-parsley alcohol, 2,6-dimethyl-1,3,5,7-octatetraene, trans-f-
ocimene, cis-f-ocimene,terpinene, D-limonene, 3-ethyl-1,4-hexadiene, tetradecane, f-ionone and benzaldehyde significantly
higher than those of low-mountain tea. Low-mountain fresh tea leaves contained higher levels of f-linalool, trans-nerolidol,
cis-3-hexene caproate, cis-jasmone, ketones, indole and O-ethylmethylbenzene. These results can provide a reference
for further study on regional differences in the quality of Fenghuangdancong tea and modified process to improve its
low-mountain tea quality.
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Table1l Information about test point locations at different altitudes
T FrER AL R R, R
H1083 BEMFE  E116°39' 07, N23° 57" 57, 1083m #4330 m’s #1202

E116° 39" 15, N23° 57" 96. 885m A330m’, 41202
E116° 39" 95, N23° 58' 00, 708 m #330m’s 41204
E116° 40" 73, N23° 57" 58, 540m A330m’, £20a
E116° 42" 14, N23° 55' 27, 362m H330m’s 41204

H885 R T
H708 RTGRASE
H540 KBTI
H362 LA

1.2 AFI AR

L. FBE. AR5, IKESER. 2R 4l (A
o) RETTRHE R A Rl AccQ-Tag™
WA fTAERFIAHE FEEWatersA ;s FrdEMH98.5%
L-B4HE. 98.0% D-Fhifrisi. 99.5% D-KH. 99.5%

D-FHE. 99.0% L-HFEHE. 99.5% D-H &P, 99.5%
D-JERE. 92.0% D-ZZ2FHE. 98%% & T2 (gallate acid,
GA) . (=) -REBTILEFE ((-)-epigallocatechin,
EGC) . 98%JL%%% (D,L-catechin, D,L-C) . 98%
(=) -REETILEERKETIEE ((-)-epigallocatechin
gallate, EGCG) . 98% (—) -RIJLFE &K
((-)-epicatechin, EC) . 98% (—) -FILFXRKEFR
fi& ((-)-epicatechin gallate, ECG) K HESigmas 7.

LC-10ATVP & 2 AH 51« TRACE GC 200055
AR . TRACE DSQ M B ilk-Fiis e £
Thermo Finigan /A &];  [FEIAHHEERUY 3£ E SuplecoA A
1.3 5k
1.3.1 eI

2012—20134F, EEDLR SAA —RMHERER
1 2R3, 4 HSETRS, KOs B T 7705 2945 min)s,
W KA 1.5~2 min, BUHMEEAE, REETH
BT MRS CHT (FKE3%~4%) , Hil#E
TR B, T T sy & & .

1.32  Afbpisr Sl

KL & ErE: ZBGB/T 8313—2008 (At H
REZMALRRZRTEMRN L) 3 KREDEER
M5E: ZIRGB/T 8305—2013 (Z%: KEBRHWME) ; &
B SERIE: SEGB/T 8314—2013 (I%: WEERE
BB RIED « RV TERER R b 0 B SRR
&R i,

133 AEdagEz

K = 80RO i i

JLZRFH S AV E 2% 1. Shim-pack ODS C,
i FE (4.6 mmX 150 mm, 5pm) ; AEE30 C; KBEE
WeK278 nm; WBIAHANIK: BB A H I - - K
BEWZ (40:2:1.5, VIV) s 1.1 mL/min; BREEVE
JBLAR 7 928 min NN AHB HH 14 %38 N 2234%, SR )5 DA
14% ) LB AR FET min, HEFEEELO pL!Y,

WRMRMA M ELM: AccQ-Tag™ i i
(3.9 mmX 150 mm, 5pum) ; 37 C; MWK
248 nm; ENMAN10% AccQ-Tag™, FENHIBHN60% 2
Ji§, VE 1.0 mL/min, #6EE8EBLFE 5 N HT37 min, AMHH
100%38 /0 F0, FH{#452 min, 39 mindMNZE100%, HEF
4 min, HEFEE10 pL"",

AL 2 2 W E 25 F: Shodex NH2P-50-4Efh
Wk (4.6 mm X250 mm, 5 um) , NH2P-50G 4Af{f
PR (4.6 mmX10 mm) ; WM AK CAH) Fla
& (BHD 5 BHELEBFEF HN0~14 min, 85% B;
14~16 min, 85%~70% B; 16~28 min, 70% B;
28~32 min, 70%~85% B; ¥ 1.0 mL/min; i
20 C; #EFEE20 pL; ZARGEUNRINS S5 FER
F£30 C; EAEIRETO C; /<K 11310275 P,
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KSR % - R I o AR #10.0 g B RE
BT500 mLERUES, MA—EREZEMAK, 50 C
AR, 5 min5 N ZEHCL 80 min 5 2E 4T AR
R M. W e S E: HP-SMSHPE 3L BN
(30 mX0.25 mm i.d., 0.25 um) ; #SEFEOEEN
230 °C; FHEFEF: #EFE)SE T230 TS min.

FRE A PR EIE; B FIRRE230 C; BT
REET70 eV HHHEVEFES50~650 u; AN E4iHe (4i)F
>99.999%) ; ii#l mL/min, AN/ HEFREHE R
1800 V: &S FIsHAL 100 mA.

1.4 BEESHT

K Excel 2007. SPSS Statistics 17.08HT 854811 &

Z E LT

2SR50

2.1 AN[AFHEAR R R ) \ ALl H A Sge el - S IR S Ak
T 5 FABFERTT, X SLU6 e 4% el - PR I i 3k
17 TR E, 45 R K2 ~4,

£2 AREBREE/\IEAEEIBEERSXBRpHE
Table2 Contents of soil main nutrients and pH values of
Baxiandancong tea gardens at different altitudes
THEEERR TR (gkg)
25 R sl IR
H1083 4.89+0.05" 1.37£045 0.3940.09" 8.05+0.54" 30.99+12.46°
H885  4.75+0.15" 0.84+031" 024£0.07° 9.31+0.60° 17.72+5.16°
H708  4.64+021"° 131£0.10° 0132003 6.01+0.25" 37.10+4.18
H540  443+0.19" 0.78+£032° 0.16£0.05° 6.51£0.96" 17.71+8.04°
H362  4.01£0.16° 0.92+030" 0.54£0.03" 4.83+£0.20" 18.29+6.19°
e XEs, n=3; [/ FEIEAFE IS TR R 2 R
(P<0.05) . FIA.

B pH

£3 ARBREE/IBENKERBFFIEYT RLRSE
Table3 Contents of soil available nutrients and mineral elements of
tea gardens at different altitudes

S BRAGE HABSE ENEER HIESR BNERR HIGGR
e (gkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

2.2 NIRRT (A A Ry B R

£S5 ARBRXE/\IRAGFEEER R AR S SR LB

Table5 Content of biochemical components of Baxiandancong tea
fresh leaves from regions at different altitudes
%
Bt KW AR KEWEY  AEMERE EER

H362  26.70+0.09° 2.02+0.02° 43.18+048" 3.734+0.03" 2.9240.03°
H540  344740.10° 247+0.04° 46.14+024° 2714001 3.37£0.08°
H708  30.924+0.28° 2.46+0.01° 42.08+0.72° 2.3740.00° 3.46+0.00"
H885  28.63+0.19° 2.20+0.03" 44.84+0.72° 2.86%0.01" 3.10£0.08"
H1083  32.860.28" 2.1840.04° 48.15+0.72" 2.8040.01° 3.16+0.05°

BRI KR . LW, LR, T
WL SRR S (A B e SO A
TP IERY . M FES TN, 7R R4 Al s A
B I A PR SRR A R 2 26.70% ~34.47%, &
HFR2.02%~2.47%, KIZHHWI42.08%~48.15%, Wtk
W2.37%~3.73%, HHH22.92%~3.46%, WREIERIL,
ol R A A M 2 Sk BT, AL
Fo PRSI RN ERRA, BRI
Ko mUER TR AL S, Al
BEMHKI I, S M, TV LR A R
23 ORI AR L A S REf A A 205 5 2

F6  AREHRKE/ BN FEEH R EYE, GATE
Table 6 Content of alkaloids and gallic acid of Baxiandancong tea
fresh leaves from regions at different altitudes
%

LR A DI ] Kl GA

H362  3.947+0.035° 0.010£0.002° 0.008+0.000 5 0.04340.005"
H540 4.712+0.031° 0.006%0.007° 0.007+0.0004" 0.061+0.006°
H708 4.465+0.018" 0.01240.008" 0.005+0.000 3° 0.039+0.008"
H885 4.070£0.055° 0.00140.003° 0.00940.000 3 0.060+£0.005"
H1083 4.528+0.016" 0.006+0.004" 0.007+0.000 4° 0.055+0.007*

KT FRABHRXB/ ARG FLRRAS R

HI083 0162004  1031£170° 117.96£560° 117.1316.42° 17.1812.64°  37.23%3.65"
H885 0094002 935214 148074654 11893+637 9.54168" 3639+3.58"
HI08 0154002 771183  7825+315° 151.80£051° 11524193 23114189
H540  0.12£001° 10003209 122224388 162474603 11.97+0.53" 2235+1.75
H362  0.12£003" 34.19+391° 77.11£285° 7870£366° 738E118" 47224273

x4 TRBRSE/IANFEEFRTRER
Table4 Contents of soil mineral elements of Baxiandancong tea
gardens at different altitudes
mg/kg

SRE AAEIGE AANBGE ARESE ARESE BNESE AE0E AWRR

HI083 0232007 2005£1.62° 45420.69" 0324009 0861005 60023451 149£006°
H885  0.2810.09° 11.71+1.26" 1153153 0152009 030+0.03" 593.35+5.86" 0.83+0.04'
H708  0.1510.04° 36.87+1.57° 0.94+0.10° 0115003 046+0.04° 331624403 096+0.03°
H540 0242003 2057+1.36" 4.95+0.62° 0.08£0.04" 044+002° 449314602 1.0320.04"
H362 0.1740.02' 3423175 2.854020° 023+0.05° 0274003 271.08%321° 1.10£0.05°

Table 7  Contents of tea catechin components of Baxiandancong tea
fresh leaves from regions at different altitudes
%
S EGC DL-C EC EGCG GCG ECC I E#EEE

H362  0.8820.09" 0.13+001° 0351004 368+0.08" 1314002 058002 693
H340 1092005 0.09+0.01° 045001 6.0740.02° 2404007 1051008 10,65
H708 0752001 0.10+0.00° 035004 701£0.01° 270£0.05 1212003 1210
HS8S  0.462001% 0.08+001° 0281002 3914001° 1141004 0651003 652
HI083  0.65£0.02° 0.10£0.01" 04320.01° 7822001 2231003 1.32+003" 1261

Z5 T e P A A kL O R OB AT AT e
WA S R R, N2%~5%; A BB, KA
0.05% /A7 WA BN T A, H0.2% /4.
FOTT AN, AN [FIEHR M IS ) \ Al B A e v (i e 5
3.947%~4.712%, ZIH 7> m il >R R rE S
AJ AL B B N0.001%~0.012%, b & E1XT0.01%, GA
T E0.039%~0.061%, AN [EEER IS 2 RN
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KRR LA FRHA»AHEED,L-C. EC. EGC,
ECG. EGCGHMGC 6 M¥)ii, AEGCGH & . ME
LA, AR PR I\ Al B AR R LR R A B
43 5MN6.52%~12.61%; EGCGH & N3.68%~7.82%;
EGC & ®N0.46%~1.09%; ECGHfN0.58%~1.32%;
GCGHEN114%~2.70%; il F il iEnt (1) LA &%
S, EGCG. ECG. GCGH & TR Z%; MEGC.
D,L-C. ECH &, WHHhIfie 2 FH5/N,

8 ARBWREE/ BT EERES SR

Table8 Content of soluble sugar components of Baxiandancong tea
fresh leaves from regions at different altitudes
%

BEAH Sy H362 H540 H708 H885 H1083
R A= 0.005 0.005 0.003 0.002 0.001
[EENA(SE T 0.011 0.070 0.032 0.064 0.030
N 0.001 0.000 0.000 0.000 0.001
P 0.022 0.000 0.006 0.015 0.010
HEEpE 0.048 0.044 0.030 0.019 0.041
% B 0.320 0.419 0319 0.327 0.355
TEAE 4.038 3.888 3.248 2.568 3.558
En 0.059 0.086 0.000 0.000 0.016

FUVE TR R R i B B ARy, 2 E I LR
FI AL, X R IR AR RN, W]
EVEREAL > B s CRIAIRE . UM, 2R . OB
CRUZERE. PTRfrms. HEeb. M. KD o MRS
FRR A [ A 3 \ Al P AN 25 i - e T P
B ERIUR LA > >l g, PR, wE
B AR HERRES ERGE, WERE. BIRARE . K
B RpE S BRI,

£9  FRBRXE/ NG EERAS R
Table 9  Amino acid contents of Baxiandancong tea fresh leaves from

regions at different altitudes
%
R H362 H540 H708 H885 H1083
REAHEH  0.088 0.154 0.133 0.115 0.106
Y7 0.032 0.068 0.093 0.073 0.041
B 0.063 0.089 0.084 0.079 0.076
HaE R 0.006 0.004 0.005 0.005 0.004
HAR 0.008 0.026 0.035 0.045 0.026
KRR 0.022 0.020 0.017 0.018 0.025
TR 0.014 0.014 0.014 0.011 0.004
R 0.020 0.021 0.018 0.021 0.020
it 2 R 0.023 0.026 0.008 0.008 0.011
RER 0.373 0.501 0.321 0.231 0.267
PR 0.001 0.002 0.005 0.0001 0.003
I 2R 0.008 0.004 0.009 0.013 0.012
TR 0.004 0.002 0.006 0.007 0.004
EER 0.002 0.003 0.003 0.004 0.005
AR 0.011 0.014 0.015 0.013 0.012
AR 0.008 0.012 0.013 0.013 0.010

R 0.000 1 0.000 1 0.000 1 0.000 1 0.000 2
KHER  0.053 0.032 0.045 0.041 0.040

FEE R R IER A 202, BEENARER.
KA RABNE . BEAR. AaEik. BER. 2
AR NEAR. BEAR. 4R, HEAR. BREAR. H
AR WER. AR, FAER. 2R, Foadik
18 fill. ZIEMR LA EER, WEHFEIR, A rp E Bk
VIR, RO R RS . AR AL\l
B NS T 2R R S B N0.231%~0.501%, il 2>k
W >EILE; Hd, RER. REEHKR. 288K, 5K
B EAERR. WER. HEReERE, NEEAS.
il I ZREE R R AR 2R TR REIR. HE
. REAR. FraRsELES TR,

24 FHRYIFA

10 FREHERAAE/\ RS S RET SRR
Table 10  The relative contents of aroma components in Baxiandancong
tea fresh leaves from regions at different altitudes

%

o o AN i
L i H1083 HS885 H708 H540 H362
1 i S5 R 26.03 3079 2191 23.62 544
2 2,6- - F3E-1,3,5,7- 3% DU 709 805 779 653 207
3 J-B-% s 698 511 450 534 411
4 LN 688 249 743 678 3222
5 T i 397 309 206 202 051
6 P-Fi R 386 386 450 395 10.72
7 Jig- 28 A 7 Ao 378 441 358 526 192
8 Egiai 258 229 213 324 0.68
9 D-FriE M 255 236 205 143 091
10 S - P TEAUEE 253 145 269 375 836
11 % 246 196 268 227 130
12 -t i 240 189 141 204 057
13 i-B-2 ¥y 233 259 199 166 0.70
14 JIg-Z T 227 126 319 232 691
15 o-VE el 194 172 271 214 236
16 3-23-14-C 0 172 177 106 111 034
17 Uk 1.67 237 230 168 0.6
18 L& Frims 1.56 242 149 120 046
19 2-HEZE 143 175 373 282 116
20 IK B 138 314 193 249 110
21 B-EE T 131 203 218 167 0.64
2 BT TER 130 110 167 106 181
23 2-OMEE-LI-THEE AR CAE 121 103 1.07 141 158
24 K 121 176 148 155 059
25 SRR N R 086 107 1.62 136 043
26 3,5-3F ZJ5-2- 081 111 094 085 027
27 B-IFTERE 081 086 081 080 031
28 CIE VAR 3 0.80 034 076 087 1.04
29 L-E W 072 059 1.07 084 046
30 R 067 073 064 082 037
31 R-T &M 0.64 054 062 047 080
32 JIFi-3- CLJ CLRRTER 060 039 053 042 108
33 +-tk 051 062 066 040 020
34 2,3-F - D T 046 058 083 057 022
35 +- U 040 053 085 059 028
36 JIi-3- 4~ R 036 052 064 052 045
37 % 033 060 033 028 020
38 B Ay 031 036 041 027 0.1
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) . R KAy HEPIBEIESE BRI ZE R
B A R SR AT o AR RS RO (R A0S 1] 40 2% P 4
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HHEE. 3,7,11,15- =+ AR R . KR H ER S50
BN G BB BB R m40% L P fEwidk. Y
JEEGEZRFAIX,  Amb o (O unmEss . 55 2 W & = bR
FESE BN, A 2 WA BR800 mi ik B & &,
FMHECE . B BERBE IR AR A
H5RZWMCAMUTY, ml R EEN R E S S8
W, SE M, LA S E & e s Er s
PP, X BRI AR, AN [FAS X R AR R R A A
FBIANTE], LA b o 52 b3 v B s e AN R AR ] . [
I, PAZREEH A S G, B A vHE A S AN 7] T 4
B A AR I 25 . AR SIS X\ AL B A R 5T

KL, sl Hl s R AR M. R 2. ik
Bl LR, HEREAMES BEKGA. BB LA
RO ERE S TRWLZAE, KWL )Ab 5 A TR B 1 m] i
PEVE SR O RE . RIATRE . R ZEEESAS T ER
o (RO IR R RBERY AR, AR
RERMR OiERE. BADTEEE. I-A ik 05 R,
TERE . o-Mii e L-FFFIGEE) « WY (2,6-—H
$-1357-F VUM -B-Z I -B-20 Bhlds . s
D-¥riMf 3-2.35-1,4-C 0% « Uk BT E. 2K
S o IR LR R p- D5 MR . S -FEAEAURE L JIi-3-
O RIS . M-SR R0 . Pl e R 2 05 2R 2 1) A X
FEIE . AT A [ MR JEL B I 5 I A A R Sy B
ZESEIIRIR, T B MRS IR 22 R R
AN E PR SR 0 AR IR Z R AR, HRL AR AR L,
il ml A E e L EpHAE E, AR ER S,
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