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Abstract: 'Aijiao Oolong' is a distinctive type of Oolong tea from Fujian Province. To investigate the quality and flavor
attributes of high-quality Aijiao Oolong tea, the Aijiao Oolong tea products from Jian'ou City were utilized as experimental

materials, and classified samples with higher sensory quality scores into a high-quality group for analysis. The main taste
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and aroma compounds were analyzed using sensory evaluation, biochemical component analysis, and advanced technolo-
gies such as UPLC-QqQ-MS (Ultra-Performance Liquid Chromatography Triple Quadrupole Mass Spectrometry) and HS-
SPME-GC-MS (Headspace Solid-Phase Microextraction-Gas Chromatography-Mass Spectrometry). The results demon-
strated that the high-quality group of Aijiao Oolong tea had a distinct floral scent along with a rich, mellow, and fresh taste.
Since the flavonoid content (1.50%+0.22%) was significantly lower than that of the ordinary group, the water extract
(34.70%=+1.36%), tea polyphenols (10.3%+0.69%), and caffeine (4.40%=0.32%) contents of high-quality Aijiao Oolong tea
were all significantly higher than those of the ordinary group (P<0.05). The biochemical component results aligned with the
tea soup's strong flavor and astringency trend in the high-quality group's sensory rating. Notably, 67.73% of the total amino
acid content in the high-quality group was made up of umami amino acids. The fragrant arginine and the fresh, invigorating
theanine were the primary distinguishing amino acid components, according to additional analysis using the OPLS-DA
model. This could be the primary cause of the Jian'ou Aijiao Oolong tea soup's high freshness and sweet aftertaste. A total
of 527 volatiles were identified in two group tea samples. Finally, 54 volatiles were screened as differential volatiles based
on VIP=1 and P<0.05. OAV and ACI analysis showed that mthyl salicylate, 5-decanolactone, geranyl acetate, and 2-ethyl-
3-methylpyrazine were the main ingredients of the high-quality group, which mainly presented fruity and sweet flowery
aroma, their content was significantly higher than that in the ordinary group. The findings can serve as a valuable founda-
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tion for investigating and determining the distinctive flavor and quality of high-quality Aijiao Oolong tea.
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= H DU ATOBR I S E Waters 2 H]; Vortex-
Genie2 iRiEIRZ e+ 25 Scientific Industries 2\ F];
GS560E imiEdRZ#s 3£# Industrial Industries 2\ F];
KQ-300GDV fEIREE S g vedy B
#9375 8890-7000D GC-MS/MS . DB-5MS 1540
EHE(30 mx0.25 mmx0.25 um)  JE[E Agilent 2\ F]



B 478 % 11

TR , S DOTTERRURE AN 2l KU h B A 317 -

E 3 W N TR g calin -5 ey 2 S e S,

Table 1 Sample information of Jian'ou Aijiao Oolong tea in different quality type
SR e FRACAH L KAt 1] I P
AY1 #*E 202344 A RS RS Ll AR AR T AR I
AY2 K4 20234E4H F s R T AR FERR T AR I
AY3 K4 202344 H FRRR T AR BRI FERIA T 2R WL
AY4 e 4 202344 H R HRAET FERIA T 2R ML
AY5 R 202344 H RN AR SR AR A
AY6 i 4 20234E4H R Z A A PR A FERTARL T AR W
AP1 ES e 4 202344 H AR AEAST FRB T /MR B
AP2 RARH 20234E5H el TG S FERAR T AR W
AP3 Rk 202344 H R AR SRR TH e
AP4 KRafH 202344 A AR A AR R T 1L
AP5 RARH 20234E4 H R TR AR FEEIRRL T AR
AP6 RARH 20234F4H SRR R4S SRR T AR W
1.2 EWHE ATRERSIHT

1.2.1 REHIE S MESRR G ERE # Y
) (GB/T 23776-2018) ") FH AR (LA TTAS 5%
JEI %08 Y (T/BYGC 0001-2023)8 f 7548 32k F ki
LRI PESS BUT SRR TR PR

1.2.2 EMAMES-SENE SRR RS
) 5E 22 B8 GB/T 8305-201301%; i 55 2 JL 18 & 1
M52 MR 3 GB/T 8314-201311; 4% 22 1y & 5 0 72 ¢
8 GB/T 8313-2018"2; winmEg# & & %2 % FH GB/T
8312-2013 Jyydk; FR4r | R R LW E S 2N
ES MRS @M, B3 g 285BI, In AWk kK
W, AL AW 2F N 50 mL 253 #1 50 mL 2.k 2.
M ¥R S min 543 85, FEBOF W 5 5 A 95% &
B PRI BRI, TEDE I 380 nm LAl ; TS
Py IS B E A AICL ER k™), B 1 g A5ty
K, IMA 70% W BEESEAT/K I, 2B O 5 B RIS,
B 0.5 mL $2 B INA 1% AICL, ¥ % 10 mL, ¥
SGCERFE N 10 min J&, FEIF K 420 nm b ElE .
1.23 &M . LA FRH S 2EE S8 Feng
SRSV (R, KB L R AR ES IR, okt
40 BT, FOFESFR 30 mg T 2 mL B0, 9256
SREFUK L5, BRI 1 mL 70% FH IS/ 7K%EE
W, ZEUREEFS 20 min, 100% I3, EE.LHLT 4 °C,
12000 r/min, &5.0> 10 min, B E3E R Kt
BUER 4 3R RS 100 /501 400 7%, B 700 pL FBefd
IS B VRS T, 4 UPLC-QQQ-MS J34F, H:44>
FedER 3 IR,

FHER . JLAAR A etk w5 s
ST W AT EIR TR . SRR . LA AR AE
2R 225 R O 0L AR 42 frég e T AR L R0 5
B AR THE A VR 06 T AR A 7 B B 3, Ay S0 A<
W) 1) Jo e R Y L BC ) S S A AR TR o v R 1Y)
FRUEES IR, DIBRUES T R x AR AR (pg/mL),
TR B IAAL bR (y ), Ll AN R R0 . JLASER LA 55
PRSI £, A5 [ R, SRS AR B o i £k E

1.2.4 FWE I E

1.2.4.1 FESATARER  H5—80 °C VKA ARAT I 2
R T WAL P A NE b, o a2 B 2 ir
BRI, SR IR ER T # S BRI o 24 50 43 . 4%
PRV CRFEE 0.1 mg) K5 HH(500.0+0.5) mg & T
20 mL TRZSH P . AKIKIEA 5 mL RS0 b eRIE
F 20 puL 3-CLER(10 pg/mL) TAEW, BERI2ERC 4> 5 3)
BT ARG HBCRE A T A e 5 I A

1.2.4.2 GC-MS &4 7E Fiber Conditioning Station
Fr52 % 120 pum DVB/CAR/PDMS & 414 )2 % Bk
HIZALAEFR(250 °C, 5 min) . AESHTE 60 °C TEIR &
FoFA#T 5 min J5, LA 500 r/min R3S HIEFALT 15 min
BT AS W . AT IR AE GC BERE TR EE
250 °C, BE]2N 5 min, 588055 B 4 E TR 2 250 °Cx
5 min., Fd ¥ DB-5MS £ 9% & 40 45 A ( 30 mx
0.25 mmx0.25 pum), R 4l 20U (SliEA/ N
99.999%) , fH M ¥ 1.2 mL/min. #FFE 2 5 443
250 °C & iE, SRAAN /i RE IR s, 5 & 3.5 min
WERIAEIR B 1T o BT THIREL B W1 4R 40 °C LR ¥
3.5 min, A 10 °C/min F} & 100 °C; 7 °C/min J+ &
180 °C; HxZ L 25 °C/min F+ & 280 °C {#3F 5 min.
EI BT (70 eV) 5 DU AT BT i 43 Br e 6, OG5
WP ZHC B TP 230 °C . PUBAT 150 C | L4k
280 °C., &#& GB 23200.8-2016 ki, M7= Mk
PRI, e 55 HAME S YR e 25
TR, X HARME S PR B T REE > 1 A
SE TR 2 ASE TR T, i e T i &
JEES RAUE

1.2.4.3 &M EESHT S35 Yuan 608 HEE I SC
RROT LRI T 4E HEE(MWGO) B 7%, % <4
SYATRETERE BT, SR FER ARG Y . AR YRS 3)
M) T S NIST 352X L EA T4 T 3, I LAAHIA]
AT T ) AN R S - B P Ta], 1580 R 4 o o)
I 4% B8 35 %5 (Retention Index, RI), if 3 MR E
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RERWE NS 2 T,(pg/g) /W R E
@[21722]0

ACI(%) = ZOE)

K ACT A AR IERZ AR ; O, /N5y
x BIEFSIGTEIEP,
1.3 HUEAIE

BEARE i 34 AT 20 S R RS I, 3 B A I
3 WK, ISt 5 20 s AR S bR 25 3R
75; 2K SIMCA-P14.1 47 1E A& fe /> 3 1211 1)
43 M5 SPSS26 R A4 3E AT 4l iR M 43 BT K Ty 25 43 bt
(ANOVA) 4 i 2543475 Origin FAFLHIHERR H 573
[#]; Graphpad Prism 9.0 ZRX 42l #50K &l ; TBools £
R
2 HERESH
2.1 BENZEMSERERESRRES

PHLH SRR 2 e 2 B B W PP A SRR (3% 2), TR
LA TR E FRPRPEA Yd- T m e, P dse s A
43R 93~96.50 41, FHIME N 94.93+1.24 43, HiE 2
AR5k 83~88 43, H(E N 85.33+1.80 43, PHLH
BRETH B2 5 2 DL AH AR I 2 e 2k S A el

x 100

AR BEANESL, TASOF AR, i ars s i,
T RACT AR A, BEOREEIREE L, m i Al R 4R
5], L i . HREAH SR SR I RS, TR AFER S
T, T A, 7 A B 52, PER RIS Y 1
W, PRI A AL
22 BENMEZEMSERFEIEWRR S @RS
2.2.1 KRB S Ie A AR b At R
TSy BENETE— B R T S MRATA AR I [T 25 57 24,
IR S SR A 105 AR SR ) FE LR bR, T 2 2 R
JEAR LR L SR T, 3 S A A
JRRIEANSG . ARG 3 MK ZE R, &AL T LK
152 H A R 1 A 0 B B LA A R . FESE IR AT
TR A ST, K 22 RIS R R K 1 R Y R
TRk BT, DS M 2 22 Wy 2 1 (10.30%) b 35 = 1
FiE2H (9.71%), TR 5 & (1.50%) i I 358
2H(1.62%) (P<0.05) . [FIAT, DB AdommmEas & st
B T HE A (P<0.05) . PIHZN R i %
Pl STIEEP S AR ElIP S A Ny e iy WD ikde |
(P<0.05), iX 5 E VPP E Ll 55171 (0 TR 210
UREE A —3.  eAh, WF5E R BHIMERGE 5 LA R .
AW RIC RS G, IS ml— e et AR
PRI R, AT, 5T 2 A 3 2 Rk
IRy AN S A ER A S TR M A = TR S Y <
—3.
222 HRRIEEM SR A AFLRA 534787 @I
UPLC-QqQ-MS A&l Hy 21 FhEIEER 4 45, S IEMR
T L S 25 S NFR 4 s, Hivp, 0B A
30 2H 2 8] (A R B R R o T A W 25 5, e R
5.66. 5.52 mg/g. ARYEIFE IR RAFIENT, 2
P i R B R 05 ] RS S R SR | FH IR A
PO PSP (2 kY s SIS LK (oY S I p WD e E R LI ST EAEN (I R
IR IR AR W 3 M 25 7 (3R 4, P<0.05), HiEr
Ty g ) SV E AR T Y 67.73%. 63.07%, T
SR LA P EERR IS SR e SR R e . P AR IR

F 2 R[] BRI R 2R SR T
Table 2 Sensory evaluation of Jian'ou Aijiao Oolong tea in different quality type

R SN 7Ry B BER Ly s¥ix

AY1 SR ST, M, i RS BB, RS BOIORIEL AR IUERSSE, AR 965

AY2 BN, M AE i, 2 R s GRS AL, A 1ml PR, L1015 96
AL AY3  EUNESZ, MR, B R BRI K P52, A1 H 2 SPREWISE, LI 9575
AY4 B4, 5 R HEak Pt 5, A7 T SUEE 2T 94.3

AYS5 BLESTRE, 5 RS WA, A B, AL SEEWISE, L1301 94

AY6 B4, G R i W BRI K B, A AETR SEEWISE, L1301 93

AP1 RS, B R W5 AEFE BN, AR SIEEWISE, L1 88

AP2 RS, B R W AEFE . FE R, A TR ATEE L LI 86

gL AP3 BB, WA, B RELL W W5 RTINS TR, Mg AE T ATEE L LI 87
AP4 BUREE M AR, B R i AL BB, AR ATEE L 2T 84

AP5 RGBT, Bl LTI 5 HRAIE L, IR ATEE L 2L 83

AP6 L EE RELL W W58 AETT 4fifil, AT WA R, 21301 84
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Table 3 Contents of biochemical components in Jian'ou Aijiao

Oolong tea at different quality type

MEY (%) b e 4
KB 34.70+1.36° 33.42+0.98"
lid=E="81] 1.13£0.19° 1.10£0.14*
REM 10.30£0.69" 9.71+1.96
UIILIE T 4.40+0.32° 3.67+0.77°
HER 0.04+0.00° 0.04+0.01°
PARS 1.49+0.21° 1.63+0.19*
HWE 1.90+0.17° 2.08+0.22°
i 1.50+0.22° 1.62+0.77*

TE: FFTANRNG PR 22 7 B35 (P<0.05), R4l

4 NG ERE N S e AT B AR A 5 i (mg/g)
Table 4 Content of amino acid components of Jian'ou Aijiao
Oolong tea in different quality (mg/g)

E i R EE] el 20

kAN Trp 0.18+0.01°  0.2120.02°

P-RBETR GABA 0.14+0.01° 0.15+0.01°

AR Val 0.08+0.01°  0.10+0.01°

LA Leu 0.10£0.01>  0.13%0.00°

TR SRR Ile 0.07+0.01>  0.10£0.01°
HAER His 0.22+0.01°  0.30£0.03°

KINER Phe 0.02£0.00°  0.22+0.01°

SRS Cys 0.01£0.00°  0.01%0.00°

R S 0.81£0.11° 1.00+0.11°

WA Ala 0.03+0.00° 0.03+0.00°

itz R Pro 0.08+£0.01°  0.09+0.01°

225 R Ser 0.35£0.02°  0.35+0.03°

R INER Thr 0.02£0.00°  0.03+0.00°
HER Met 0.00£0.00°  0.00+0.00°

FRE AN Ric Gln 0.04£0.00°  0.06+0.00°

AR S 0.53+0.02°  0.56£0.04"

KA Asn 0.11+0.00°  0.13%0.00°

REEM Asp 0.43£0.02"  0.42+0.00°

P H%:W‘ia Gly 0.05+0.00 0.06:t0.00:d
BB Glu 0.08£0.00°  0.09+0.00°

ARER Theanine  3.17+0.10°  2.78+0.04°

SR S 3.83+0.13°  3.48+0.04°

AR Lys 0.08£0.01*  0.09+0.01°

- *ﬁﬁ?ﬁz Arg O.lOi0.0lj’ 0.0510.01%’
i R Tyr 0.31£0.03*  0.32+0.02°

TS 0.49+0.05°  0.46+0.03°

JTR IR 5.66+0.22° 5.5240.16"

B B S A BT R IEAH DS, R A G R i B Y B
TLREARCET, RTZH AR & i (3.17 mg/g) 3w T
FiELH (2.78 mg/g) (P<0.05), S im4H A& R & &
M 1.14 5. BEAb, U0 2H id v bR IS S R & Bl 3%
LT (P<0.05) . X ELZEA 45 Al — A fi Rt
T AR B A I SR
PG S IEIRH 53151 T OPLD-DA, 1543 &
7% (] 1a) P55 4 RS 4H 43 S 2R 2K, it 200 Y&
FIEAIE, HEFIAE ARITUGIERY O° M EHLRS Y 4l

HRIE/NF O 1b), FREZARAI AT (E BERS, ANATAE
TERLE, YIRS SR v AT R RN 2 e s e LR
2057 F1 95381, OPLS-DA BBl i VIP R4 30 H 4y
JR BT/, LA VIP fE>1 Rk dr. WA 1c Br
TR, AR . RN ZETR . K2R . 5L 2R . Fse 2R
HPEmENE 6 AR 431 VIP (R T 1, UhBHX
6 M FEMRH Sr AEAS R TR I 2 e s vh 25 7 e 2
HITTEkE K. K 1d B B 3R IS0 20 FikE =R 2
DL LH h G E M) 0T, AR 2R . S22 . S5e
ZEIE N R e 3 38 2H 1) SCE I

4

g

a HAY
- 2 AP
z 1
@0
o
2 -1
— 2
-3
-1.5 -1.0 -05 0 0.5 1.0
1.00076t[1]
b R=(0.0, 0.28), 0°=(0.0, —0.753)
0 H -
] l -1
-0.5 I I I A R?
-1.0 i m
= g =
-1.5
-02 0 02 04 06 08 1.0
200 permutations 1 components
C
2.5
B 20
15
> 1.0
0.5
0 QVMZ VY
FE<ATS
=
d 08
0.6
0.4
0.2
0
—0.2 {4 AY
-0.4
—0.6 FeATE
—0.8
-1.0
-06 —-04 -02 0 02 04
BT RIR] G B R 2 Je 2%
Fig.1 Jian'ou Aijiao Oolong tea of different quality

1#: (a) OPLS-DA 1557 &l; (b) AL A8 I UE 45 55 (¢) OPLS-
DA f R VIP {8 (JK {6 X 3k 2 78 VIP>1); (d) OPLS-DA #{ 55,
N CAREIY L) Wi I S Uik k=X =1 L7/ O

2.2.3 FERREINEIIEZ LA R A 5500 JLEEL
SR AERBLLAS R ANAERR B LA ER . PUmdd 58
HILERBFTEILBENES, SRR
61.48~81.08 mg/g, 58.74~75.36 mg/g. HI& 2a 7] %0
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Fig.2 Accumulation map of catechin content types (a) and heat
map of the relative content of catechin components (b)
of different quality Jian'ou Aijiao Oolong tea
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Table 6 OAV>1 aroma substance and ACI value of Jian'ou Aijiao Oolong samples with different quality
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