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ABSTRACT: Objective To demonstrate the feasibility of using methyl f-orcinol carboxylate as a marker for

identification of “tech cong” tea, and establish its detection method. Methods A detection method for methyl
p-orcinol carboxylate in tea was established by using QUEChERS technology for sample preparation and gas
chromatography-mass spectrometry for determination. The content of methyl f-orcinol carboxylate in teas and
Yunnan Ramalina fastigiata was analyzed. Common teas were scented with Ramalina fastigiate by simulating the
counterfeiting technique of “tech cong” tea. Subsequently, the content analysis of methyl S-orcinol carboxylate and
sensory evaluation were carried out on the scented teas. Results Methyl f-orcinol carboxylate was identified as a
characteristic component of lichen-based fragrances like oakmoss extracts and treemoss extracts, not a natural
constituent of genuine old-bush tea leaves. It could be transferred from Yunnan Ramalina fastigiata to ordinary tea
leaves through scenting, imparting an “old-bush” flavor. A total of 31 samples labeled “old-bush Shuixian” purchased
online were tested, and the detection rate of methyl f-orcinol carboxylate was 58.1%. Conclusion Methyl S-orcinol
carboxylate can serve as a marker for identifying “tech cong” tea. The gas chromatography-mass spectrometry
method combined with QUEChERS sample preparation can detect the content of methyl S-orcinol carboxylate. This
method can be applied to the authenticity identification of “old-bush Shuixian” tea, which is of great significance for

strengthening the supervision of the tea market and cracking down on the illegal counterfeiting of high-grade tea.

KEY WORDS: methyl f-orcinol carboxylate; “tech cong” tea; “old-bush Shuixian” tea; Ramalina fastigiata;

identification; marker; QUEChERS; gas chromatography-mass spectrometry
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JH5 2 A 25 AR R A 555 AR AR B L R 4D A < Bk
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Fig.1 Chemical structures of methyl S-orcinol carboxylate

1 MR5ERZE

1.1 #&m. 5 5EE
111 # &

ARG T ZWOKANEEN 5. ANAERIECT ).
A PR AR ES SRR ST 40T (1) 8 ik
PR FoR 4R B R IL YT, EAEE . ROERTD
LA 4 NAZEROKAZE L3, AL 2 A3,
FHFE 1 HER . (2) 4 3R = F AERTEZE I [ LR
VEH 4 DAFSEZR R, (3) 5 ok Em KAzl 5 ik
FILZET HEHE L (4) 31 BN ES LG A HE 5 .
1.1.2 &A5E

R (i, HigRE T SAERGRAR); LR
fif(Eikat, £E ACS RBMLA ), 25 8 4k
Milli-Q RGiHil15; p-5 BRI P ERLLE 99.9%, Jtr=
WA A RN A RS R, TOKBRIREE . BERREA( e, 7Y
O Bl 2% B 0y F R A Al ); N-§ % 2 = % (N-propyl
ethylenediamine, PSA, 40~60 pm). +/\GiEEEGREM(C g,
40~60 pm). 1821k K 2 (graphitized carbon black, GCB,
40~120 pm)(3E E LR RHE A FRAF).

7890B-5977B SAHEIE-FIEAYL | (1% HP-5MS (30 mx
250 pum, 0.25 pum)(GEE AR A BRAHR); XK96-A i
TR 5138 (CL T B R 27 B PR WD), 3K1S i 5.0 L
(ff [ SIGMA 2 ); EJ816 ZHLUSHAL) MoTHE ALK

WA B WD), BSA623S HL T RF-[RSEE 0.1 mg, A
Bl ER AL ) A BR 2 7 ]; TurboVap AKX [FEZR ST A5
(EH)A R A, HN-LZ6 PR¥ 28 (LT 284 FRA
Ao

1.2 XWHE

12,1 $ft R Rxdh A AR T f-5 LB T ES S04

(DR A B

PRAERE SR BC ] : ERRFREL 0.01 g - AR R R H
BebrdE, BT 10 mL AT, O OBRER, ENR
59, il 1000 pg/mL ABRIERESSTE, T—18 °CIRAAE 1 4,

FrvfE R RN AT A5 0.1 mL _ERARERE R
F 10 mL FRHH, HZBROFMBEZ0E, 1585k
JE 10 pg/mL ARifEHR AR, T 4 °CIHRAE 3 .

FHARE TAEE AL 1 2R 258 4 b o o )
RGE RN RS, BUH AT R BE 450 5. 100 20, 50,
100, 200, 400 ng/mL BIFRHE TR, FECELH .

(2)Ff A b BE

L& MK I 7 (1.1 10O Y 23 v 4 o &
300 g, ¥3E)E, i 60 Hifi. mmAAERAE[1.1.1(2)E T
VU SRR Sy, BiR)E I 60 Hif, 45k SHC1~4, T a5 HEf
FREUAAE(AERTE 2.00 g HifEnt - 4.00 g, K5H1%E 0.01 g)
BT 50 mL BREELLE Y, 10 mL KIRHERS), #E
30 min, AIIA 15 mL ZJEE . 6.00 g JTo/KBREREE . 1.50 g
w4, WIZUPRY 30 min J5 4200 r/min 250> 5 min, WL
8 mL FIEWANE NS 1200 mg MifESE . 400 mg PSA.
400 mg Cg &% 200 mg GCB A 15 mL $RL .04 1R e
JR%A] 1 min, 4200 r/min 2.0 5 min, #EFRE 2 mL _EiEK
F 15 mL #O08EH, B 40 CKIBHEERT, A 1 mL
LR TRE N o 2 LR A B S F) SR G - i ORI 4%
4 -5 BBRIR P ER S i

(€& =45

@A @ik H:: HP-5MS (30 mx250 pm, 0.25 um);
A AR, HEREOREE: 250 °C; FEiER: 1 mL/min, 4%
Wi, AR 1 oL ARUE: WIARIEEE 80 °C, fREF 1 min, LU
10 °C/min JHE 2 250 °C, {#4F 4 min,

FRE S AEHIARIRE : 300 °C; B TR R BT
it ¥ 11k (electron ionization, EI)E TJ&; & 1R IR
230 °C; JRIEPURATILE: 150 °C; HIi: 716
W, EEEFN miz 136, EHEFERE TN miz 107,
164, 196,

COyR=ci v

PRufERRZE R B AR FAMRE 2 i, AR
GIbRAE TAE VWD e B B AL AR (X, ng/mL), LA AR
JE B IR B HARAR(Y), ZilbriE TAEMZ, JFt5
HERER.

FEFTRN 5L AR E BT, RE HARar
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PRI A AFFERILL S | G55 K 5 Jp 5% 3 Fhas
FIRESREAT 3 AR IBCRIAE, BAE KPR 6
KPAT -
1.2.2  BEBEHKADZETE B 55

FE SRR A PN 4 ) BT 130 °CHERE I .
T2, AERTE[L 114 T T 20 M, i BATnt/
INVERTER R A 501 B ERB, K8 KA [1.1.1(3)]
SRS AL B.. C. D. E, WA PHIT LIZRiHISEF
BT FJRRE, Bl 2 h, RIS 6 EHH,
UCEHRI AR SR, R 2 A AR . 280 2%
PE RS ARAETR LU A% 000, P AGH
123 R ERd

AN A A SRS GB/T 23776—2018
CH MR HPE Ik ) X & A R & i Ak AliZE
DO ) s R << A K AL B 5 I B E A T IR B O, PR A
TR AR T MR M R A e i o A PP AR WK AT

FAWE, PRIEFEL) 5.00 g B TIFAA T, PR R K,

FAAF 3 H R VIA NS . 1 min J5H8 3RS E, 5
MEHS, 22 min WiRHAERBFR, EHEAEK, 5
2 wabife, nE 1~2 min J5, BEMEBEFITEETES,
% 3 min YiZKHAESB R, TG OGN 25 3 Kb,
g 2~3 min J5, WES, £ 5 min RBAEER T,
PEG ARG o B RS, FRELA DR & 7 pEnt
JREE LIS 2 kit o RBAKE, 7R 1.8 3 IR, &
ETEH,
1.3 HIBAIE

BT AT 4% A Y% i Microsoft Office Word 2019MSO
(HRAs 2508 Build 16.0.19127.20302) . Excel 2019 MSO (ffiAs
2508 Build 16.0.19127.20302)5¢A%; F KA 6 17,

2 EREHR

2.1 QuEChERS-SHHGIE-FRILEQN -8 REE
BRERBERI A F Al
211 AREwmFEAES

LRPE R . LRME R, LR F R BEBR (limit of
quantitation, LOQ): S-S IFRIR I BREAE 5~400 ng/mL NEAH
RLIFAMEC R, FIDEZREL #=0.997, SERRH 0.050 mgkg, fE
TR B PR R IR P TR A R
2,12 ARBREER

FE R 2 BT R, R TR H AR AT g B [R5
JER IR . EWKIIR SRR R, ARy
J8 R T 1) 2 97 B SR bR v T ARV MO VEM B- & BB R IR
FH I A % I e 0 R TR

DL T 2 kg 5 R B ) 2R 40 S b o T A - el A
3R 5 R A0 b v o R TR R 0 F A PO B SR R
iR F R 7 5 Je A5 R A 000k 102, HR4E SANTE SCfF,
MILTTAON N 0.8~1.2 B, FUIFLFN LTS, 1] 21 Hxt
R Em, Kk, 25 R A AR M, A%
WF ST S5 LRAF 5 Hh e R RS TR e p 2 1 A 7
2.1.3  AeAREbi LI

ARG FNLT TR | GRAE T B To 2 P 45 e B — 22 46
MRS p-25 SA R IR R B RE &L, (AT 3 A KSFAY s ol
WSS, AR 6 YOPAT. 250k p-# BA TS R R
FH 8 bR [BNACR FIURG %5 BE (relative standard deviation, RSD)
SGER LR 1. Z5FRWL, %R B INRRFE 38 DGR T R
81.4%~104.0%, RSDs N 1.3%~5.3%. % b, ZhEHT
ZEnt g BABY R TR FH R ) H F A ks
22 EWMKULEMREERZEAERTES p-BEREE
MRS E 0

7P AR ST A O G A 4 S KA S - oA
FEHORAH ) 8 HLUREINEEDT - T AR AE o 46 25 SR 22 1

F1 KM p-BEERER P ERIARE W ZEF RSDs (1=6)
Table 1 Spiked recovery rates and RSDs of methyl f-orcinol carboxylate in tea (n=6)

A JInFR R /(mg/kg) T [l e /% S IR % RSDs/%
0.050 80.79, 88.93, 94.21, 91.45, 87.07, 86.12 86.2 5.3
a% 0.100 104.67, 99.95, 107.04, 103.41, 105.93, 101.54 100.7 2.6
0.500 81.83, 82.47, 84.16, 85.37, 80.92, 85.15 81.4 2.2
0.050 85.44,91.20, 83.41, 81.14, 88.67, 87.42 88.1 42
ESES 0.100 94.50, 101.95, 102.12, 99.90, 104.66, 101.07 103.8 3.4
0.500 80.10, 80.11, 80.92, 80.55, 82.59, 83.93 83.3 1.9
0.050 84.52, 90.46, 90.93, 87.89, 92.45, 90.80 89.5 3.2
= %S 0.100 105.82, 103.32, 102.95, 100.94, 103.82, 107.09 104.0 2.1

0.500 81.34, 82.96, 81.99, 82.33, 84.48, 82.62 82.6 1.3
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8 HEUCEANEE N BIAKS It B 55 D PR 1R HY I 4 AL A
AERIAEIRT R AR S i p-E RIR IR TR, K2R 5
B A 25.63, 10.73, 18.91, 24.11 mgkg, ZMHIES:: K
SR AN EER P IR AR p-& RER IR H R,
INARAEN & -5 AR IR FH R, AndE &K AL ks
A RIRIR FER, WA AMES T LI Z A IR R R
SREEMIKAL, TR,
23 EHIERSH
2.3.1 AMEE-RELSHT

XHEHE AR, R 1.2.1 S5 EST A kA
DRESL T p-E A RIR R & it . AT 450t rh g5 2R
T R I HH AN 25 SR AN 35 2 I 6 2 T I, &l 2%
HHEA B RERIR PG, S EERITE 0.90~4.79 mg/kg.
Fr I Sh AR, KT BB AR ] S 06 A R
BER A5, B T #sh, SECRRIHEREE &%
B A R AE RS B- 25 AT AR TR Y R N8 35 51 BT 8. A,
INVERHEA R p-5 B RIR P AR S WA EER . R
ERF]: R EHORE G A p- 55 MR R R H e &
WA PORE, EEA OB T AAERTE Y g5 B R IR
g
232 FHWERTREIRFERSMN

IRANZS T LS SR LR 3. L EZS SRl AR
HREF W HKANAS A G BB, &l KAl RE
i R AABR, AT IESE R SELIE R L E 2. 4iA R 2

HR 300, K2 AREMKLH B PRIR IR H R L S
F 3 mg/kg M b= T TR R R A b
ST BRI IR T 3 me/ke, BCE A IFRAN
WRITR A, B PARES 2, C REALAR I (M T 3 me/kg B9 i
16, B AT B MR R A, BRI, D R
KR T 3 me/kg, BT PFBCAMBRILR A, KoAH
WRISZ: B RS AGIELS T 3 me/kg B4 EE 1/6, BUETHIT
WHAT IR, BRI 2 o X B H T S5 A
N2 AL R IEA W) G, o2 m] LU H 2 B SRR IR Y
P IR 3 3 me/kg LA LIS, 2T B W] B Ag k>,
FEPUE S S ] 12T S BN A R AL XU o i) 2 i
Fo, BLPLH A, BB 1 2000 S H a5 T B

24 BEEFERMBEEMKILEE

X 31 HEUK HL T 5o A AR FR - E M KAL g A A
b, SRFH 12,1 B AT - R BRI R
fito AR, X 19 SRR R S PP SR AR AL () A
B 12 AR S TERTIN p- 2 AT R IR FH IR FR AR /) T
BREHT, BREHITLERE 2.3.2,
2.4.1 p-8 ZBHRHBK T BN

SR, 31 LR E R B MK AR Y p-B BEVR
FRHEE G R NR 4 PR, AR 4 AT, HETE MWK
EWIKANZE T p- B R IR TP ER A ik F] 58.1%.
H, S8R 5 mg/kg KM & 38.7%, SEAEKRT
5 mg/kg B 5 19.4%,

x2 EHRIEEMT p-EEMRBFESE

Table 2 Content of methyl f-orcinol carboxylate in teas before and after scenting

R - R
4 i Fii 1 ¥ii2 GE i 7 s Fii6
A ND 4.17+0.64 4.79+0.27 3.30+0.21 2.30+0.14 3.93+0.51 2.84+0.20
B ND 1.79+0.05 1.86+0.02 1.24+0.04 2.04+0.23 1.52+0.18 2.43+0.08
C ND 2.07+0.28 3.05+0.02 1.69+0.17 1.32+0.03 2.52+0.31 2.31+0.00
D ND 1.76+0.02 1.38+0.02 1.04+0.04 2.41+40.11 2.25+0.06 0.94+0.44
E ND 0.90+0.06 1.40+0.11 1.05+0.06 3.26+0.19 1.30+0.02 2.71+0.07
TE: ND R AR T2 R, RAH, 25 H.
®3 THEERMHBETHESER
Table 3 Results of sensory evaluation of teas before and after scenting
FEdh . SR
5 = WA L Wi A 2 WA 3
A JC ] AR AR 2 WA % 2 AR 2
B T AR ARt 2 LN ARt 2
C TP AR ARt 2 LN ARt 2
D JEI AR PRI NI it PR %
E JEI AR PR NI i DN 30
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19 HEUCRE St I T PPLE RS & B- 5 DA R R H R 1Y)
KB iz 5 frzn . 2 5 Al (D1E 5 #ss fir A
AR BIRER P, 4 HEKKGH -5 BEHRIR H R, A 1
HEVHE TR AP H A, 28R 5 AR FT BB IR 52 2
KA, Foh RIRRZE Ay, AR p-& B R R H
BT o () 7 MR T T PEAS H AR B B S A B-

B RMRIR H BN B, X 7 HERAE S R SR G RLT
1 mg/kg, 1 #ILIRALE 1~2 mg/kg, 1 HLIKFE 4~5 mg/kg, HEMEA
[l 2B KUK, DLRCEATTX B A R I HY I W B FE 7
AN, sl TIE U, R ARSI B 5 R
RPN R IR BT 2 . QYRR E T R ]
PRI I A, 3XER 43 AT BE AN R I % R LR
S BHEN, T A A B R

x4 MEZMKLD - BEMRBRPESE

Table 4 Content of methyl S-orcinol carboxylate in “old-bush Shuixian” teas purchased online

P X H REE AR i H /% AR Al /(mg/kg) 5 i {l/(mg/kg)
Rkt 13 41.9 / /

<5 mg/kg 12 38.7 0.27+0.06 4.11£0.22

>5 mg/kg 6 19.4 7.09+0.28 11.2+0.66

T AR BRI, B LB iR B0 5 5 8

x5 WUEWKUBRETHERRE p-EEMARTESS

Table S Sensory evaluation results and methyl #-orcinol carboxylate content of “old-bush Shuixian” teas purchased online

2 HY ek A5 /% LA p-E AR IR IR & =/ (mg/kg)
LR EL R Sy BH 4 21.1 1.69£0.09, 11.20£0.66, 7.10£0.11, 7.84x0.37
LRI R 0 Sy B 1 5.3 ND
LB T T B . 368 0.34+0.03., 0.31+0.04. 0.78+0.08., 0.27+0.06, 1.64+0.12, 4.11+£0.22.,
0.55+0.03
AN LR ELASIN Ay B 7 36.8 ND

R PR MR R AR A AR, R IR A TR I T R

3 4 i

AT T HT“QuEChERS Tij b B - A €533 -
JoT T 6 AR AR A B~ PR FR R PP I 4 Ty v, dE
XF A AL 0 2 i DA AR A RS D, B8 R R TR
R IR S0 — R BT R R AR 5. HANAEE T IE
SEEMIKAN, ARAFAE TR 0L B RO A R AE T, ST
W R E LA B0, DT BTk 0 FL A <k
I, p-# PR IR R R 1 A 45 ) B O E A AR 7
PP .

PR GRIEE 31 HER EFREWAAM B HE
PRI, B-# BATR R IR HF BRI AS H K ik 58.1%, KB}
N FE R 15 07 0 4 R o o) bR 7 RS R 2
R EHENINE BRI 585G B Z 5
i, WERR BRI B-5 BEYRIR T e HA sk, A
XA FE A, R A TR 2 it 6 1 T A KU T
— Pl o AR FEAA R ST B HR AL T B 1R 2
R Hh 0 52 FH ARSI A, Ay v i 4% I T S R S A
PE—2 25 e R R IR . (HFESERRPIL A, HIE RN

“BHEIN B — A B R B X BE R 2
T BRI TG BRI A, XAV ARG —4
1 TAE B AR,

EE P
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