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Abstract: The differential non-volatile compounds among Xinyang Maojian tea (X YMJ) with refreshing, orchid-like and tender corn-like
aroma were identified by ultra-high performance liquid chromatography-Q-Exactive-mass spectrometry (UHPLC-Q-Exactive-MS). A total of
177 chemical compounds were identified in the XYMIJ teas with different aroma types, 24 of which were found to show significantly different
among the XYMJ tea samples, including 11 flavonoids, 7 amino acids and their derivatives, 2 sugars and their derivatives, and 4 other kinds.
There were 7 differential compounds between the refreshing and tender corn-like XYM teas, 5 of which were the flavonoids. There were 9
differential compounds between the refreshing and orchid-like XYM teas, 6 of which were the L-amino acids and their derivatives. KEGG

metabolic pathway enrichment analysis showed that the differential compounds were significantly enriched in the pathways of alanine, tyrosine
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and tryptophan biosynthesis, and flavonoids biosynthesis. L-valine, L-isoleucine and L-leucine were found to show significantly different among
the XYMIJ teas with different aroma types, which contributed importantly to the XYMJ tea aroma formation. Understanding the differences of
non-volatile compounds among the XYMJ teas with different aroma types had important implications for promoting the precious processing
technology of XYM teas.

Keywords: Xinyang Maojian tea; non-volatile compounds; aroma type; differential compounds

SRR A BANY SRR R, HATHGSMH MR, HREMREINE. Bt & TR
MRZRETEE, H A = tRoe 7 i UMK IR B2 IR 1 o SR8 5597 (R 3 B AR R I IR AR P P
FHARE-O-F . BEAY) LR R A h E MR 5T, e A ERE A LR 3 nT DU SR (R, 2R
PRHIIR . WBTRAMEETRARN TR 2IE RN, 55 H Ot S PR GYIA 260 20, Ho4s
KEG FRAE N T AR, AT E MR I EF MR, W EE. a8k IRHE:
B FHRERS A A RIFAL), A FEF SRR M AR A oy CIUS 7 E Bk RS, Hir, A
(5] 7 B 2 % T AR FE R I By B 22 e o M B R . EAF BLAR IR BB S OB B - SR BB S (Ultra-high
Performance Liquid Chromatography-Tandem Mass Spectrometry, UHPLC-MS/MS) Fi ARSI B FISEA L% 7% I EHE
RVEROIAT T 25000, SRRV L-ERRATE MG R T ERBEE, oo WARER. FRiEhER. (L5
M-3-O-=FMHEEAEREMNGERZDEEFE, DR SV RAE TR AT RefAEEE . . 78
HHREMERSRTRZH . FRALRRM LR R OB ER, AEEFMNEHSR TR R A G Fr
NGRS

fERHBIRZF M PR AR R B2 A2, FEWkiZ s, R Fio0 ko, gdlz: (5 i
FEH O3 ZEGRUS) N Ty O SE 2 FH B A A R At 58 3 A U = A i) o S [l A2 A 9T R 54
AR AMEACEH = ERE AR . (SBH 10 5. ARG KA AEACAHIEREHBRZ A ESR, 27 MEERER
W SR, FEARERNE TR RE B TR (Epigallocatechin gallate, EGCG) FRILFHREE
FIRIE (Epicatechin gallate, ECG)+ ZXZ ). Zhang LI &1 LA F (Gallocatechin, GC)+ A A fif. EGCG-
BETILRREE TN (Gallocatechin gallate, GCG) 1 ECG ANHFAEPEAS B2 ) OPLS-DA #74A] LA & [X
IHMEMHBRE RN . LRI AR, R LRRBNEY. B, AVREIERMNEY
(AL S T U P B U AN it T () OB, b o 2 BRI T S5 R B SO T R i i el B T,
T FEBEIRFEMN T EATER . . W EF5%, SaEA00. il 07, EEREHBRIRMNEE
AR, 2R TR E RFFEE AL & S E RS2 T AR R M 3 () 22 S A O SCERIRIET) . A4S
I8 SR FH A v 250V €2 - DU B A 308 BF 5T 3% ( Ultra-High Performance Liquid Chromatography-Q-Exactive-Mass
Spectrometry, UHPLC-Q-Exactive-MS) AR/ HTE A « 2287 A F KA BYE P BARAH 1 ARE R AW 2 7
DU AT T Af 5 BHB S B AR AL 2240 o B Al A A

1 MR5RE

L1 A5 A

Bt A5 BRI SR T SCH A A BR STE A FIAME FREFE R A TR A FI 34, 7R i A ou SRR AR,
gt JEURL O —2F
). R aiPEE, HERA 20, 7EE Meker A 7],

1.2 & 5EE

R RO o T - DU AT PUE B s . iC A W25 B 7R (Electro-Spray Ionization, ESI) % Xcalibur2.1.1 Fll
Compound Discoverer 3.2 £ 454t 3 2 4t, 5 [E Thermo Fisher /A ] ; 1-16K =A% 25041, £8[E Sigma /A 7] ; Vortex
1IRIERG A, T IKA A KQ2200 B MIEYHL, Bl TS (O AIRAR: ME204 400 KT, Mkt
MZRE (PED AIRAF.

2



DR EmR Modern Food Science and Technology 2025, Vol.41, No.11
1.3 23

13.1 HBAERN

B 5 07 B B 0T A A ANTEZRMIE B HA 58 10 TAEN R A& E i P/, &K EZx s (GB/T
23776-2018 ZMHEE H VP /72) LR F VP77, SHEBHBRFBFEMIIINE. Bt &S TR R T
BEE, &40 (100 43) =AMNEX25%+i7 X 10%+E < 25% < 30%+H X 10%.
132 Houark

S5 P B TRE AR TR AL 5 FEHEATIEEE (60 Hz, 1 min), FREL 100 mg K&K AR 10 mL B0,
TIN5 mL $REGK CFHEE K, AR 3:1), B2 4 Cids, W LG 1.5 mL B FELEFREL (4 C,
10 000 r/min) 10 min /5B EIHHE 0.22 pm JEAGEE . FTEEHIFE (QC) A MEMIEASE] (TREFF—IKED,
[ A M AT )25 G B ARE T R DA o 61 58 i it UHPLC-Q-Exactive-MS 4341 FEAMEALI W E 3 A FATIR
5.
133 A HR0RA G5

UltiMateTM 3000 #BE RO 248, (iliAKH] Waters Acquity HSS T3 A (2.1 mmx150 mm, 1.8 pm), AR
N 35 °C, BHFEARRUN 3 ul, FiEN 300 pL/min; FishAH: A HEONHERK (0.1%, VIV ¥, B AHAHIR 21 (0.1%,
VIV) YEW. BEEEVERBIZ N : O min B}, 2% B #H; 3.0 min i}, 2% B #H; 15.0 min i, 100% B #H; 17.0 min
i, 100% B #H; 17.5min, 2% B #H; 20.0 min, 2% B #H.
134 wMATHE RSt

o HEVUARAT # S B B FE (X (Q-Exactive), REXFEMEZ ESI (+/-) BB, 247 iE &zl
G R T IE. U PRI (BT IR E N 3.5k, BT EMEEE N 320 C;
IR 400 C; EARUE L 40; FHEVRAE LR 105 A Full MS/dd-MS? (TopND #:30; F4#il
FEL 947 G m/z 60~900 Da; 43 #¥2: 70 000/15 000; filf 18 fg &1 H IH—1k NCE20. 40. 60.
135 ZaEAE

Xcalibur 2.1.1 B4 F 54618 B 5 REE, Compound Discoverer 3.2 B A4-3E4T JE 4G5 0 T AL . I H %
FI2S AREATHBR TS S 35 T4, FEASBAT AR R A R FEA QC (AHEIRE 6 MMMz —% QC) DUFIENIR %L
P R AR i, RATHIE LR T QC FEA 37 i HA R 2% (RSD) /N 30%ML &4, Tk 24
BFEFET Y TR EMZ (<5x106), fREIHEREIE (<0.2 min). WEWRGERE (>200 000). BHHEMEEL (SN>3) 4%,
B % e B bRt i AN MO B PR USRI 25648 B R LeRT, s an AR 5445 % HMDB 5.0

(www.hmdb.ca), mzCloud B i i £ & (www.mzcloud.org), MetaboAnalyst 5.0 Chttps:/www.metaboanalyst.ca)

FI HRFE R AL R4 5 B4 KEGG B FE (www.kegg.jp/ )55 . I ClusterApp *F- 4 L PCoA LK R iE 5 vegan
L) HCA AT AT RAL 4T, [RIRH A PERMANOVA f 38 350 FE S /- L v e tE (R AT PAE, RPARERIZ XY
OMHIRRRERE, P RN Gt 2 LA ).

2 FER5L

21 EHBREHREREFIT

TR PP NG S IS FH B AR R AR PP 25 S R 1, XYMI-1. XYMJ-4 fl XYMI-6 fE7 < EBE Ak
Fea, BRI I E A MRS, HEREHEPLREE S BECT (P<0.05) XYMJ-2. XYMI-3 1 XYMI-5;
BARENIINE Bt BRI R &GP BARA BT S ER, (BRI 28 sz . XYMI-2 {5
FEA, RAGPHBERFMZMAER . XYMI-3 1l XYMI-5 7 5l S IUCARR I 2 AR K, ERAERA
AW, W REEE . SERE AT S, XYMI-2 F1XYMI-3 5T (P<0.05) HAREPHERZTE
FEfh: FSRFESTH, XYMI-3>XYMI-2>XYMIJ-5>XYMJ-1>XYMI-4>XYMJ-6. XYMJ-3 45615450 e
EHEFET (P<0.05) HAMEBHBRZFEMS . XYMI-2. XYMI-3 1 XYMI-5 BIZEE SR AT 6 24 i
K, MHHEAF R E R, MR RN R, EAIIMNE. HEAr i 1 s,


http://www.hmdb.ca
http://www.mzcloud.org
https://www.metaboanalyst.ca
http://www.kegg.jp/

MR EmRE Modern Food Science and Technology 2025, Vol.41, No.11

R 1 BERERFREFIT
Table 1 Sensory evaluation of Xinyang Maojian green teas
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Fig.1 Appearance, infusion color and infused leaf of Xinyang Maojian teas
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Fig.2 Principal coordinate analysis (a) and hierarchical clustering analysis (b) of Xinyang Maojian teas with different aroma types
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Fig.3 Heatmap (a), Venn diagram (b) and KEGG enrichment map (c) of differential non-volatile compounds among the
Xinyang Maojian teas with different aroma types
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