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Abstract: In this study, Taxus media fresh leaves (TFL) were processed to Taxus media tea (TT) by fixing, rolling and drying, in order to
compare the differential compounds between fresh leaves and tea. A total of 796 compounds were identified both in TFL and TT, with 777
compounds in TFL and 768 compounds in TT. Further, according to the analysis PCA and OPLS-DA, 330 differential compounds were
identified, of which 255 compounds such as amino acids, lipids, flavonoids, and phenolic acids were significantly reduced in TT, and 105
compounds such as organic acids were significantly increased in TT. Eleven key differential compounds between TFL and TT were further
selected, some of which like citraconic acid, mevalonic acid, (2'S,3'R)-5-(N,N-dimethyl-3'-phenylisosery)-taxachitriene A,
1,3,5-benzenetriol,austrotaxine, 3-hydroxypyridine and pyrrole-2-carboxylic acid were higher in TT. Others like benzaldehyde,
hesperetin-7-O-glucoside, 9-Oxo-10E,12Z-octadecadienoic acid, and luteolin-7-O-(6"-caftfeoyl) rhamnoside were higher in TFL. This study
would provide a theoretical basis for the development and utilization of fresh leaves of Taxus.

E[BEEW

2R,k in JERE, 55 2T UPLC-MS/MS 73T 2L AL I R A R4 A 122 5 il o [0] A B il A0HE2,2023,39(11):225-234

LI Meng, GENG Wanru, PANG Lei, et al. Analysis of the non-volatile differential compounds of fresh leaves and tea in 7axus by using
UPLC-MS/MS [J]. Modern Food Science and Technology, 2023, 39(11): 225-234

Wiks BEA: 2022-11-22

HEWH: EHRWAFEEIRE (660/2420094)

EEEN: FE (1997-), &, MLRARE, MRAR: FHMISSRFREASE, E-mail: limengtea@]63.com
BIEE: SKITE (19799, 5B, L, ¥, MxAE: FHMISRENE, Email: zxfiea@l63.com

225



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

Key words: 7. media; ultra-performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS); metabolomics; differential

metabolites; processing technology

LL5AS (Taxus) RLLGIZRHL GBI —FH1
T, HERIARINER, G2 EMZ G
Wi, WAREBIULIK NI R SR, RN
syt e, O P AR 1R,
FE AT ER R A E WA X >, REA 6
Fh, RN EL G LGS TUA G,
HRILLLGHS . BTGB T, ST
LGN (T media) /ERILLGAS (T cuspidata) bk
ARFRINLLGAS (T baccata) NLXAIIRIRIAE T,
R R ZHaare P, SHAMT G EY
MG, BT AT G ALK bR, PRI o T

B (—FMKEE. S TR Um 2
W, FHT-3097 U0 S5 2 oD e R 5K Wall
2GR Schiff 25 S IH-L1 GAZ R iz 43 B HR S 3,
LMY R) T BORIISEE. Gai 2B Fe R,
TELL SAZ BRI PR FEA o T e B R b
G WA, WAELL GAZ R AR LR 4 e 2 LR
K W EWR. KRR EMZ RSO, g
i, XL B PUEA PR A 2B E A,
T H FUHRS A A F 48 R G050 5 B I8 2 41
PR, REEGES AT (RHEHEH) B
L) il O T T ERL. (iR,
LA DIAZ, BAER . FIREM. 67H
WA REDIRL. BRibzAh, MR FERY], 8%
I BE S 22 A RO AN H RS L 2R ) (AGESs)
M, BRGSO e N, R
B B AR Z 1. T Mg e, =
KT LLEAZH N LRSS R AR R Mo A T 7T
A A

AU A E RIS SR 2 AN R
YIRE HEOR, T TS e ey & maEn)
AUV FE . 8 s RO € B B BT 1S (Ultra
Performance Liquid Chromatography-Tandem Mass
Spectrometry, UPLC-MS/MS) 43-#f 2= | # - % & il
ERARER RSy, WE IR SEIATE LRSI
R0 KR AL GBI (T media Fresh
Leaves, TFL) & ON LM L G AZ %M (T media Tea,
TT) bk}, e e s B I B b
ST G AZEE N T 1 e P AR R e P
g MR, PRk 2R, L
TR AR &8, ABHPA TSR
RN AR AR S A

226

1 HNSEE
L1 S Al

B 1 L1428 TFL (a) FILLZAZZRAT 1T (b)
Fig.1 T. media fresh leaves (a) and T. media tea (b)

IR A ST, HILZRER 2T
TRA RN FREE, SR e — 5 B TR
HH-80 CHUKIRIKFT P ORAF T, 53— HB 7 BRAL
SR 2 S

HE (BUgg0D. o (B, 78E Meker 2
A At (BTSSR, 45 >99%), 3[H Sigma-Aldrich
WAy Ak, T E RS

1.2 & 5#4%

6CST-40 RN FHHL, WL EVENIE FRA A
6CR-30 FUFEIEHL, WL EVENUBAERR AR ; 6CH94
RUBETFHL, WL AU R A =] DF-1140 245347
K, WEHEFRH ZGRAF; AB4500 Q TRAP
VUBRAT 5 B ®ATI ) B4, 321 AB SCIEX Al s
Nexera X2 HimROlAH G RS, HARENF;
Milli-Q Advantage A10 4fi/K &4t %[ Merck Millipore
AH]; Scientz-100F AR THEHL, HEF Z AV A Al
MC il 00000246 A5 KT, {8 Sartorius A F];
5430R &3 EDEE R 0L, 8E Eppendorf AH];
G560E jliedRi%es, [E Industrial Industries A #);
1083 BUfEiRR G /KB, FEE GFL 2 m]; MM400 %
RIS WAL, f5[E Retsch ],

1.3 Fik

13.1 s M&etagaiE

Bt -80 CHMGIRUKFE L, BT %1%
HUHET (HASEE 2 Pay E-50 'C), TG HIFES
TN-80 ‘C UK
132 @z BB He44&

T2 B (4 h); 275 (220 °C, 3 min);



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

BE (% 10 min-E 10 min-3% 5 min); FI4E (150 °C,
25 min); EHE (110 °C, 50 min); fh4s, JHUE T-80 C
UKFETRATE FH o

133 Hamark®

FE i VR S S5 S A A, FRE 100 mg T2 mL
BLOVE T, N 1.2 mL ¢=70% FE%, i€ 30 s, 30 min
—IK, FHIEHE 6 K. B0 10 min (12 000 r/min) J5 %
B R E ST, H0.22 um fFLIE I E T 1
e, AT UPLC-MS/MS 70#T. &FEAKHHT=
KA FES.

1.3.4 UPLC-MS/MS &4
1.3.4.1 UPLC %1+

it 4. Agilent SB-C18 (2.1 mmx100 mm,
1.8 um); VizhH A (p=0.1%F/2), HaIH B (ZH5);
BEEEWERE: 0~9 min (95%~5% A), 9~10 min (5% A);
10~11.10 min (5%~95%A); 11.10~14 min (95% A);
FEIR: 40 °C; Wi#: 0.3 mL/min; HEFEE 4 ul.
1342 MS/MS %A%

HLM: %5 25 TR (Electron Spray lonization, ESD,
IRE 500 °C, JFREHE 5500V, ST (GS 1) Al
SAERID (GS 11D 7rml &N 55 psi A1 60 psi, 7S

(Curtain Gas, CUR) 25 psi, =S AA& (&S0 5 psis
hb i S S (Collision Gas, CAD) 2k E NE -

14 EEZ 'S

SEVEST AT I PR BRI TA) AT A5 BN AN R
A E YIS I AT AR /IR, AR ORE PEANE B
AT IR . JEE O ARAE S, DB RRE R AEY)
FARH MR A A B #EHE % (Metware Database
MWDB) H{L & 15 B 2~ 384 2 KNAPSACK

(http://kanaya.naist jp/KNApSAcK) %%f TFL Fl TT
A EPIAT b %7€

SE AT IR A EAR B &AL &
BEATARN e B, T RAERR A 4y (U T AR D T A i
MIHAE, VR RBALE AR & & I EE =K,
SERABHE LR .

L5 B

1 FH] Microsoft excel 2=l 3 . {8 ] SPSS #{4Fitt
ITEFEEED . TH R (MetaboAnalystR) {4
AT IE 2 B /s — i #) 73 #r- (Orthogonal Partial
Least Squares Discriminant Analysis, OPLS-DA) %:14],
R (Base Package) HfF#EAT 3B 704 (Principal
Component Analysis, PCA) F1 Venn Z:1&. i Mev
el IS SRASE R B2 (Variable Important In

Projection, VIP) F1Z 544 (Fold Change, FC) Xf
ZE M T HEAT I o

2 ZR51He

2.1 fwEmar

i@t UPLC-MS/MS % TFL F1 TT #4746, 5
FMLAED S ST FREI 2 I E . PIRPAE S A
W 796 L&Y, 45 196 Pl 139 PR,
95 FhEJLIR M ATAEY) (LURIREIEIRIS D 91 Fify
BLER. 84 PRI, 55 PR AT (BLFFR4%
HIRZ) . 15 FhAEmE AT 121 R Atk &4, TFL Al
TT [PIRB A WA & AR 22 57

M 2a TUUE MEEARL S YEREAEE B
Z 5, TFL fBIREYE 777 F, TT HrIE
W9 768 B Uil 2b R, AR EYILERE R BA
TeImER A Ay, A 6 25 28 Fs A AEZE T TFL
A 6519 Bl RAATET TT s BFES 2 R3EA
&) 749 B, WTLLE S TFL A1 TT BN —Fib &
IR, T L2 EENHER RGNS 24 R
ES-Z IR

FHI& 2¢ F1 2d ATRITE N LR G S &S S pE
ZRAAA, B, SRS, R EYIAE TFL
R, RN A E AT 43.74%, 1R
PEEERITT LA Ay BT . OUCSEER . SPoaii. sbels
K. HEHERE. WA, FRERIAEE A E],
HAEN—MA I PTa R, Iz TR SR SR
H R, LR EFEIRIS, b 14.16%, L-FRER-
L-1E5R R L RS2 AE TFL W& EEm I a
RRFE . BRI MRS, HHIRE. £Y
BRI AR B 7E TT PR R R BRI EY
AR R 51 41.29%, & HOZTE TFL F1 TT 4H
X} B ) d e B SR AR, e & B AL
TR EE . VARG Ve P A HLRRAE TT
FEEIOR T3 13.86%, FPRERE TT &
BT EVR, FHER. SER. SERRE I
AR AT IS . BYRRTE TT H W& & T TFL,
AT LAA MR FEOR IR . URIE R R =R H
W24, Elansary 5P 08 L0 GAZ P 40 vl fig
BoUEER . M 2-FRIEMRE . S-S -5-F R 5
REHREH S BEE N EY. xSRI L g
GAZPUEAAE F AT B8-S A RS i o F DR G, T
7-O-ZBEIEEAIE A 2 TT & m i EY.
Ibah, derER. FAEE R FEARERSHAREAE TT
A BRI,

227



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

a 250 O] TFL @ TT
200} -
150

il

& oot

50

0
AN B % ﬁ‘@&& EE CEM O ANL fER HdAh
Hrdm % HATEm R

ik
b TFL TT

C 50
45
40
35
30
25
20
15
10

sk [JTFL @TT

3k

XS/ %

1 H I 1 [_I I 1 l |—| H l
BHERRT Tl W H IR sl B8 AL EEJZ HoAth
HArE Rk HATEY A

TS

d
BN

L]

WL HATEY)
Hi

G727

Py
PR B HAT A
PR

HAt
#5

2 TFL F1 TT UL EYIFHSEIVEE (a), Veen Bl (), XS
(), RARE®W
Fig.2 Number (a), Veen diagram (b), relative content (c) and
clustering heat diagram (d) of compound speciesin TFLand TT
E e e BB R, R, it E. RKIEE. B

MRk, Fl—E A, HERTERMEE (P<001).

R G RO TR EE Ry 2 —, BH
PURDURIRE R, §FE R, TFL A1 TT
HEENEIRZEYF . Sun 25U 2], JLEE.
RILKR. BETILHRER. REBTILEREUED

228

SELL G T TR Sy, X A E IR
BRI R BeAh, SAAREEER . RS
PRz, 52 arromags s, SR AL
N R SRR, SERTE RS, &
FOBE BN GAZAEAR I B Fp R %, LA
NFER 0.005%~0.07%>) . CENREY, L
TE2 ML AL R P AR & R, FLUCA
Bzttt FEPO ARG R, AR S AT
GBS RN 0.28%, IR EH S
EFH M 0.56%, RN TR AR AL BRI TE K-
DRI L, SERD R AT GAZ S T AT 7 B A B,
TG T SRR Rz 3 AR AET S, AR IR AR AT
TR

2.2 PCA 41

TR AT T BRI b s, e
et WA R ARSI AT A A, RRFEA
P2 (A EBAFAEZE R B PCA 43#r, RTCAEDIAIM
SRR TRL A0 TT HREARLH 2 8] [ 25 5 FE RN
FH P 3a A] %0, 55 1 R4 (PCA) FIZE 2 F iy (PC2)
() DT HR 2 4r H N 77.85%F1 6.93%, & TTHR R A
84.78%, ViBH TFL Al TT —3& 2 [ AKX 43 FE R

10 F(TFL2 Group
STE
o oTT
TFL-1
_ (TFL-D T ]Yo
S r ~/
2 a2 (T13)
\=) o
ISt
@)
=+
_10 -
-30 20 -10 0 10 20 30

PC1(77.85%)

B o e
°\O a O
T TFL-1 o TT T3
g st ; T
= o
& TFL-3
g Or =
& @1-D
= [¢]
1) TFL-2 (TT-2
g d

,10 -

=30 20 -10 0 10 20 30

Tscore[1] (78.4%)
& 3 TFL #0 TT 1L &4#9 PCA & (a) F1 OPLS-DA [&] (b)
Fig.3 The PCA diagram (a) and the OPLS-DA diagram (b) of
compounds in TFLand TT
E BOEATERSAHBEEGTRE; X RY A=
Q” RBAAR T F S5,



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.11

2.3 OPLS-DA 4 #f

KA B OPLS-DA #5743 4f 796 Fil
&Y (B 3b). 7E OPLS-DA i, TEiEd 4R
SRR AT IR, RPX BRI 1, BIAERE AT
5 RY MK, BIRRRE R 0° KT 0.9,
PR A . P 3b AT DA, S REAE X 1]
AR X 32 R BehT, 2R . R°X=0.841, R°Y=1,
0°=0.995, VLHIAWIFELH) OPLS-DA Bl AA K
TFHIINE SR, 2R TEL M1 TT B RIFHIREE
PEFVEAT TR 77, °T LARI ] VIP AR 22 5 By

24 =RMEWAAMN

5T OPLS-DA Z55L3R151 VIP {HifiL % A&
), EHEINN VIP=1.0 AZERES, VIPEBRK, %
SRR DA A FC EHIBIR S . RYE VIP
>1, fold change=2 Fl fold change<<0.5 FH45 & 151k
T 22 A 69 330 Fl, ZHERRSS 63 i, HEH
60 Fft, G2 59 Fh, EyER 51 M0, HHLER 30 Fi, AZFHE
RIS 22 B, AW 8 PRI AL A9 37 Filte

N T HEEM M EALACRIE, 04 5E K 330 Fh
ZFACE VAT AT IACALTE, 40 4a F14b iR, A
225 MERNEYRE N, XEYR AR, IR
R R BRI, EEAFRE L-H & WE-L-
SRR p-WHIR. R MRS, SRrA
AV 28.26%, FHHACRHEE MRS ZERILE
Yo 105 FPERb SR ELIN, XL DAL
RN, FEOFETRIR. 3,5- FH-3- AR .
L-BEIR-O- M B FEHSE, SraEYR 13.19%,
Fop by R IR R ZE R EY) . BERREM
WAV 446 Ty 1 56.03%.

HHAE AR R E BT, 5RO
REEA, HEXGPEENECAYRP. £ 60
PR Z AL E Y, 39 LAY TR, 21 F LS
R MR M RS A S B A L
JE S TR, ATRERIEIN TR R A T KM BEE
FEAL N, SEOIN TR RE A= A AR AC >,

ARSI FEILR L, 25
MR A SRR FEATR PSS 63 FhaE
MR Z=REY, 52 FbEY ™A, 11 Fik&Y B,
LR RN & TFL 1 TT "2 F i RINEA R A
Y. TEINTIG, L-2%0%. L-aEREm & =Rk
Ko N-ZWE-L-ZE R L-D R FR-O- B A&
RERIN, XA A R A — R R
XA RS T AR R T AR A A

FURESEAL N, SRR R AR B E . 7687
Tt A b A AR R I I, A1 S R R AR L
P, Rk, AN TR AT LA B R,
AL, SEIMEIERIIRIRR .

AR A T e A G, RN
FERTRR RS A A I R R4 I B A I £
fz, INTJEER T 1 AiF S HEIR (+ ke AP b
W, HRIMECEMEIETIEES . PFRY, JERAE
BTSRRI T 28 A ke . BRI &
P72 AT TR, IR R IR RARA R ()
TERRBAA B, FERO TR PR SR AEER
FARES, T RS A i IR A K

a T

09} 3"

A

i

i

(]

ol
0.6+ ¥

¥

.

3
03} i

i

i * Down:225

« Up:105
0.0 | ) ) L : L ) -IInsignifcant:466
-16 -8 421012 4 8 16
log FC

N
&
g
]
a

L
H“\IHHI

|
H ?Hﬂiw I

|

CI:

ass
AR BIATED
SRR

i
L2
u AR
Hphk
B EIATEYD
TR
ABEHEMELH
LT
BR

T
|
|

m",

|

g

|

Class =
YFL-1
YFL-2
YT-1
YT-2
YT-3 1

229



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

C TS .
34-TRIEROR

T HERR S
(2'S3'R)-5-(N.N E
RIS /1%3 L(\)W: ]

1354104
1-HHEAT LS
SRHI L Y =

I g -2- 5 o

9-1d - 10E, 122~ )\ — 4 ¥ e

AR *
R 5 - 7-0-(6"- W7 B 2
1,18-1 )\t i
13-52 5\ B HE-9,11- IR °
SRR °

2,4,6- = ¥R L R Y

ReE 12 3 -7-0- Al W

L- H & kLl —e - - -
1.129 50 1.129 52 1.129 54 1.129 56
VIP scores

®down
®up

20

TELAITTL &1 25 515 5
S

L

(=]
T
-~

+ Top down
* Topup

20k

1 1 1
400 600 800

[E 4 TFL #1 TT WESUEIRE (), ZERLAEDNLE b) ,
KEEEMTRERE ) FET logfC EMXBERKEY
it (d)

Fig.4 The heat map of differential compounds (a), the volcano
diagram of differential compounds (b), the schematic diagram
of the importance of projection (c), and screening of key
difference compounds based on log,FC value (d) in TFL
and TT

i KRR LRAEFREMNEY, FERKTRERFE
B,

AR N EEL R, SRR
Ry Ta] =4, - TR kAR, 7E 30 AL
MR ZRACE YT, MENE-2-RIR . FTRRIR. 3,5- Rk
3-FIE IR . SRAFTIR TP R AE N L TR A &
Yy, RIDINLIRAHEE T IX A SIS fEInL
R, BRIHRRAET WANIERN S R, XL
R () 2 B AR TR RN 2 a3 1 BB EH

INEY YIRS NG pie S U N O el
KayEHERE LR, Mk, RHEER. FEL
AR MIHERRAEIN TS B2 L. pkAh, RHEERE
RERRIOA AR SR A, eI TS B3 TR, 1,3,5-

230

REMEIN LG R Bl XL RRY], T
FEATREARE T o AU IRRK i SN, DALt
YRR AL,

A I AR 55 75 i PR R 1l 70 1A 5 B S LU S
AHVIRFR . NIRRT UUE I L L2 T &0
Ry B, Rk, W] LA A Tl R R
I T AN AL S AL — L2, BRI
TR, R IR, ATTERAFOIE BRI S5 AR s o

25 xuzEFfemar

4c NZEFWEY) VIP TTEMERBKIHET 20 Fh4)
i, Hod 11 Mk &Y LR, BRI
Bl 3,4-—FRFIRK IR PR (2'S3'R)-5-(N,N —H
B3 REE R LT R)- AL G =R AL 3-0-HER BT
FR. 1,3,5-ZK =My, 3-F2dEmtne. 3,5- FRE-3-HIE K
R, 1-FASEAN, SRAMRFES. k- 2-20%; 9 Miks
YN T &S, A3 9-14 % -10E,12Z- )\ Bk —J& IR
R KRR ER-7-0-(6"-WNHERE) B 2=hE . 1,181
J\GEBE . 13-F805 1 )\ edE-9,11- G . A2
2,4,6- —FRFIRNH IR G, B R-7-O-H &AM, L-
HRAEE-L-F R .

DT log2 40, L TFL A1 TT (L &1
S, AT 20 FhESE YK 4d k. 5 TFL
LG, FWRPIET 10 FhZE RS ESREFT R (23.50
£5).3,5- FRHE-3-FAL R (20.73 £5) (2'S3'R)-5-(N,N
THRIRRL R R E)- A G A (18.64 15D,
1,3,5- 78 =My (18.33 £i) WLRFII AL (16.96 %)+
L- B @B -O- B (1516 %), T & EE-4-0-%]
BIFEE (1436 i) ZHEIFE-5-B52 (14.09 5. 3-%&
FEIEmE (13.58 i) MEMG-2-RIR (13.41 £5); FiRAY
A 10 PR AR (-1848 {5, K E
T-O-FEFEE (-17.06 £5). LJRERR (-15.27 £5).
9- 15 -10E, 12Z-1 )\l —Jale (-14.71 £ B3R

(-1439 f35), L350 (-14.23 %), T 7% (-13.00 £5).
KRBELZR-T-O-(6"- M) FRAKE T (-12.94 £%5). N-Z1
D-FFURERE (-12.84 1%, BEFARGERE (-12.15 1%,

23 BRI, H4E VIP (B FC .45 & 73 M al &1 TFL
FUTT w11 ok 2 AR T RRIR . 3,5-
S3-FE R, (2'S3'R)-5-(N,N - HIFE-3- L Fe 2251
Fh)-£T A2 =0 AL 1,3,5- K =B KR EAZH
3-FRFEMENE . M- 2-FRRTE TT & &R s R,
P K -7-O-F B M 9-1L4-10E,12Z-+ )\ Bk )
PR AR EZK-7-O-(6"-MIHERE) FR Z=WEEF 72 TFL & &

B



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.11

a Vitamin B6 metabolism
Valine, leucine and isoleucine degradation
Tyrosine metabolism

Nicotinate and nicotinamide metabolism
Metabolic pathways

Lysine biosynthesis

Linoleic acid metabolism

Isoflavonoid biosynthesis

Glucosinolate biosynthesis

D-Amino acid metabolism

Cysteine and methionine metabolism
Cyanoamino acid metabolism

Butanoate metabolism

Biosynthesis of unsaturated fatty acids
Biosynthesis of cofactors

Biosynthesis of amino acids

Arginine biosynthesis

Aminoacyl-tRNA biosynthesis

Alanine, aspartate and glutamate metabolism
2-Oxocarboxylic acid metabolism

P-Value
1.00
0.75
0.50
0.25
0.00

Count
® 30
@® 60
® %
@ 120

]

I
1

4

N

231



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

d

o “Phospho-
Ly.Qluamyl- Glga hione GSSG ‘pantoafs

Ghutamine
2.Orondipate$

20x0sube rate §=———————————»0

0124013122
‘Kanehisa L aborai

j Lm -
UMP  UDP
0=
PRPP

Zo—

i
!
CommzymeFi30
a-Ribazole
Cobyrinate: Hydrogenobyrinate
3 Hyrogenobyrinate Cob( Lalarmia
0 I8 ooy cobyrinate Adenosy
heatds cobinamide-P
Cob(Iyrinate Ac 1 ‘Adenosyl T it
oy A \denosyl o syl Xalehlmlnﬂll

ac diamide

5 TFL 70 TT ZF A1 KEGE EEEE () 0 KEGG 1HEEEE (b~d)
Fig.5 The KEGG enrichment diagram (a) and KEGG pathway diagram (b~d) of differential compounds in TFLand TT
JE: ARATRTEATEIAT 69 Rich factor, RLATAEIELAR, SHIREH P-value, MUERTE EARFHF. SR IKRET
F 2|6 2 FAE WA (o). LERTRMM ST AFRE YT 2H LR, BERFaRMtmidens], REARETL, KEK

FRA S R RFE TR (bed),
26 ZRNAMBBELN

j#it KEGG (Kyoto Encyclopedia of Genes and
Genomes) £ 2% 22 mAb & kA7 8 % & i
gk (B 5a) oRFEMMLE 20 %R, %
AR E R AT 3 SKIEE 7 Hl O™
YIRIAEY) & GE R (Metabolic Pathways, & 5b), ==
BAFORHEE. LA, MR, DR E R
WHIRT RIRSSE 123 e &4, fEIE R, A 39 MG
Y B, 84 MG R @RI A& Rk
JHE% (Biosynthesis of Secondary Metabolites, & 5¢),
FEAFFFMRINE LR, FHRUL 3,5- 21
Be-3- WL RIS 86 Mk &4, FEibiERE B 23 Fitk
AW ER, 45 LAY TR @I T4 & RiE
% (Biosynthesis of Cofactors, 5d), FEAF L-
Fhé MREERZ . AR REE, L-BSEIREE 29 Mk &4, 18
s B 10 FibEY) iR, 19 ME TR,

3 ZHig
BT 2 B AR SR L T AT AS e

232

IR a0 5 AR R A PR R & 1) 22 e A
fbo 7E TFL A1 TT H3LAG I H 796 Pk &4, PIFiFE
ALEY RPN A RGE A — 3 AR PCA &5
4 OPLS-DA fifiife th 22 S &4 330 i, FLAh & B
RER. P, MRS 255 FLE B4 TRK, AR
2105 b &) EEN. TFL A TT fIo%H: 2 71k
WA 11 B, FPEERR. 3,5- HEE-3-HIEE IR .
(2'S3'R)-5-(N,N - HIFE-3 IR 3 22 G- 41 O A2 =0
A 1,35 K= WORFNEERZm. 3-F25E0tne ., it
M- 2RRAE TT & &R KA. #F R -7-0-%i
HPEH . 9-1d % -10E,12Z-+ )\ Bk JHFR . KRR
-7-O-(6"-WNHERE) RZ=FEF/E TFL H & &R s . it
KEGG ¥ et 2 AL B i T Im % & S0 b, $3
T ESEYEE S ERZ NI 3 F0k, 220
U= A& E s @AY A& ik
W QTS SRS . AT S
R B 0 TR 4% BT AR R AR R HEAT TR0 H
B, PRI R AR LT S A I S RERE T ST
KA SE . Kok, LGEHIEDF]
FH B RIAA P9 AT 2 VR FH 52 21 22 O



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

HH Ik

(1]

[10]

[13]

Shigemori H, Kobayashi J. Biological activity and chemistry
of taxoids from the Japanese yew, Taxus cuspidata [J].
Journal of Natural Products, 2004, 67(2): 245-256.

W TR, AR IR, HE R, 2 LT AL SR A o e Hett oy
RS AR TFE,2009,25(3):5-10.
TRECASEAR 500 AR, . Bt 2T G AS B 2% TP R AT
PR A T[] A 24 2% 7,2009,34(8):973-976.
Zhang S, Lu X, Zheng T, et al. Investigation of bioactivities
of Taxus chinensis, Taxus cuspidata, and Taxus x media by
gas chromatography-mass spectrometry [J]. Open Life
Science, 2021, 16(1): 287-296.

ik, BRI, £k, 5 UPLC VAR E 2 M AT G AS
3 ANE R A B ] 4 BT 4,201,311
2073-2077.

Yu C, Zhan X, Zhang C, et al. Comparative metabolomic
analyses revealed the differential accumulation of taxoids,
flavonoids and hormones among six Taxaceae trees [J].
Scientia Horticulturae, 2021, 285: 110196.

Yu C, Huang J, Wu Q, et al. Role of female-predominant
MYB39-bHLH13

complex in sexually dimorphic

accumulation of taxol in Taxus media [J]. Horticulture
Research, 2022, 9: uhac062.

Wani M C, Taylor H L, Wall M E, et al. Plant antitumor
agents. VL. the isolation and structure of taxol, a novel
antileukemic and antitumor agent from Taxus brevifolia [J].
Journal of the American Chemical Society, 1971, 93(9):
2325-2327.

Schiff P B, Fant J, Horwitz S B. Promotion of microtubule
assembly in vitro by taxol [J]. Nature, 1979, 277(5698):
665-667.

Gai Q Y, Jiao J, Wang X, et al. Simultaneous determination
of taxoids and flavonoids in twigs and leaves of three Taxus
species by UHPLC-MS/MS [J]. Journal of Pharmaceutical
and Biomedical Analysis, 2020, 189: 113456.

Tabaszewska M, Antoniewska A, Rutkowska J, et al
Bioactive components, volatile profile and in vitro
antioxidative properties of Taxus baccata L. red arils [J].
Molecules, 2021, 26(15).

Sharifi-Rad J, Quispe C, Patra J K, et al. Paclitaxel:
Application in modern oncology and nanomedicine-based
cancer therapy [J]. Oxidative Medicine and Cellular
Longevity, 2021, 3687700.

Zhang S, Li L, Hu J, et al. Polysaccharide of Taxus chinensis

[19]

[20]

[21]

[22]

[23]

var. mairei Cheng et LK.Fu attenuates neurotoxicity and
cognitive dysfunction in mice with Alzheimer's disease [J].
Pharmaceutical Biology, 2020, 58(1): 959-968.

SR, FLER, AR, 55 T LA SR 1 ) S
T FE[IWHL AR =44 &,2007,42(3):173-174.

2 AR AL X PR AL A2 4 5 5 D @ (1] 4 B
2454:4.2011,36(12):1682-1685.

Sun M, Shen Z, Zhou Q, et al. Identification of the
antiglycative components of Hong Dou Shan (Taxus
chinensis) leaf tea [J]. Food Chemistry, 2019, 297: 124942.
T, £/, E L AL SRR SR B TR % A AR i 7
FHIREFE[I]. A A A B3, 2002,18(3):242-244
Sobolev A P, Di Lorenzo A, Circi S, et al. NMR,
RP-HPLC-PDA-ESI-MS", and RP-HPLC-FD
characterization of green and oolong teas (Camellia sinensis
L.) [7]. Molecules, 2021, 26(17).

Doerfler H, Lyon D, Négele T, et al. Granger causality in
integrated GC-MS and LC-MS metabolomics data reveals
the interface of primary and secondary metabolism [J].
Metabolomics, 2013, 9(3): 564-574.

Lee JE, Lee B J, Hwang J A, et al. Metabolic dependence of
green tea on plucking positions revisited: A metabolomic
study [J]. Journal of Agricultural and Food Chemistry, 2011,
59(19): 10579-10585.

RT3 & (R A, 55 5 B AR DU R/ P LA (ot 7 i
JE[I].H E 24 55,2021,32(24):3054-3059.

T, B R VTP & TO0 ALY MDA-MB-231 4]
T A M PIBK/AKT A5 5@ HIFEIA[T]. g 247,
2020,18(1):48-52.

Elansary H O, Szopa A, Kubica P, et al. Phenolic compounds
of Catalpa speciosa, Taxus cuspidate, and Magnolia
acuminata have antioxidant and anticancer activity [J].
Molecules, 2019, 24(3).

Rt 5Kl 7 L AZ SR BU A s U I PR
FUIL VUK 4R AR, 2016,34(4):55-59.
IR, VR, O R 5 AL G SR AL 2 ) B L2 A
FARUHIRIF T B R[]0 AR A6 T,2021,50(16):101-103,119.
Qu C, Chen Z. Antitumor effect of water decoctions of Taxus
cuspidate on pancreatic cancer [J]. Evidence-based
Complementary and Alternative Medicine, 2014, 291675.
TR RV SV A AR R LSy
) GC-MS Z3HT[J]. 7 B R 2k TR, 2013,35(1):22-28.
IR B E R S5 AR D S . FLIE .
TR DR A 3 T WL FURE (1] 2940 E M BoR,
2020,27(3):278-280.

233



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

[29]

[30]

(32]

[33]

[34]

[35]

234

KR B R AR AR AL GAZ AR AL AAS R A KT 5
ASTEE B 2 [0]. B 4R 24,2008,15(18):52-53.

Li M, Geng W, Wang Z, et al. Analysis of the utilization
value of different tissues of TaxusxMedia based on
metabolomics and antioxidant activity [J]. BMC Plant
Biology, 2023, 23(1): 285.

Wang L F, Park S C, Chung J O, et al. The compounds
contributing to the greenness of green tea [J]. Journal of
Food Science, 2006, 69(8): S301-S305.

Gy KEF AR TR 2R AL A2 B ) S A SRS [D].
LR R 2,2014.

Buchner N, Krumbein A, Rohn S, et al. Effect of thermal
processing on the flavonols rutin and quercetin [J]. Rapid
Commun Mass Spectrom, 2006, 20(21): 3229-3235.

Chen S, Liu H, Zhao X, et al. Non-targeted metabolomics
analysis reveals dynamic changes of volatile and non-volatile
metabolites during oolong tea manufacture [J]. Food
Research International, 2020, 128: 108778.

Wu L, Huang X, Liu S, et al. Understanding the formation
mechanism of oolong tea characteristic non-volatile chemical

constitutes during manufacturing processes by using

integrated widely-targeted metabolome and DIA proteome

[36]

[37]

[38]

[39]

[40]

[41]

(42]

analysis [J]. Food Chemistry, 2020, 310: 125941.

A/ Te, B, BN T L EX A & B s LR
R R [T]. 550 aE R, 2019,41(4):173-176.

PRI A U 0 B AL o T 250 IR A S 5 )
W FUEEREL]. A i ,2021,9:51-56.

LI C C, Hou L X. Review on volatile flavor components of
roasted oilseeds and their products [J]. Grain & Oil Science
& Technology, 2018, 1(4): 151-156.

Lin J, Blank 1. Odorants generated by thermally induced
degradation of phospholipids [J]. Journal of Agricultural and
Food Chemistry, 2003, 51(15): 4364-4369.

7KV BT b 2 2 A WLRR (VT TE 08 PR (0], My AR
APAFFE, 2015,11(1):63-67

B IAR, 1, - B, 55 HS-SPME-GC-MS 4 & ¥
SO AT IR K RER 7 2l R KRBT RS [ ], 8 e
2£.2022,43(14):226-233.

Li J, Xiao Y, Zhou X, et al. Characterizing the
cultivar-specific mechanisms underlying the accumulation of
quality-related metabolites in specific Chinese tea (Camellia

sinensis) germplasms to diversify tea products [J]. Food

Research International, 2022, 161: 111824.



