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Effects of Different Withering Methods on the Quality of Bohea Tea“Jinjunmei”
LIN Yan—ping',ZHANG Bo',ZHANG Jian-ming®, CHEN Rong-bing'*, HUANG Yi-biao'
(1.College of Tea and Food Science, Wuyi University, Wuyishan 354300, Fujian, China ; 2.College of Ecology
and Resources Engineering, Wuyi University, Wuyishan 354300, Fujian, China)
Abstract: With hohea tea “Jinjunmei” as the test object, the effects of different withering methods on sensory
quality, main biochemical components and volatile aromatic components were studied. Sensory evaluation indi—
cated that “Jinjunmei” leaves dried by hot air withering produced flowery, fruity aromas, slightly green and
sweet, mellow, slightly astringent taste, while “Jinjunmei” leaves dried by natural withering yielded a fragrant
flowery, fruity and honey aroma, with a sweet and mellow taste. There were significant differences in the
polyphenol, thearubin, and theanine content of leaves withered naturally or with hot air. Seventy—two different
aromatic compounds were detected, including 13 alcohols, 10 nitrogenous compounds, 2 lactones, 7 aldehy—
des, 20 hydrocarbons, 9 ketones, 1 heterooxygenate and 10 esters. The total peak area of aroma components in
naturally withered leaves was higher than that in hot air withered leaves. There were 15 significant metabolites of
aromatic compounds in both hot air and naturally withered leaves. Ten of these metabolites were significantly
higher in hot air withered leaves than in naturally withered leaves. The contents of trans linalool oxide, geraniol,
and methyl salicylate were higher in naturally withered leaves than in hot air withered leaves.
Key words: Bohea tea; Jinjunmei; withering method; sensory quality; biochemical components; aromatic com—

ponents
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fief it [ oo LU IR A SRR XA AT, 1E
RAFVEWA L PUZE A (RW)IREE 26 °C, 1%
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JHIREE 13 °C~20 °C,1BJ¥ 68%~90% , 25 H}H] 20.88 h.,
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K T2 [E AR A5 B (headspace solid—phase micro—
extraction, HS—SPME) 2B Sl MA-80 “Crk
FEP IR S TR RS IR EIR A 35 o MERRFR
BT g 2SR 20 mL FEAR A BTZS M, A 1 mL
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0.25 um), B2 5 T+ 40 °C, #4555 min, A 6 C/min T
i % 280 °C, f&FF 5 min; JEFE LT 250 °C5 Joo3 ; & i
£ 280 °C; N He, A 3i3# 1.0 mL/min,

MS {4 ELIR 70 eV 8 IR 230 °C, PURAT
TR 150 °C B HAE B L (/2 )30~350, [ 1 s o
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T B 5 AR SIMCA14.1, FE4T 85043 Ht
(principal component analysis, PCA ). 1E32 i fie/)> —3f¢
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analysis, OPLS-DA ) . Z56& t ke 301 P (P<0.05) .25
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Table 1 Effects of different withering methods on sensory quality of “Jinjunmei”

HME(25%)

71,(10%)

FH(25%) R (30% ) MHE(10% )

b3

Wik Mo AR B4

By

i oy WA M TE B

PSP (RW) LB 75, S BAE 95.000 BIEHIE 94000 ERFE T 91.67° FHEENEH 92.00° LT . 2% 93.00° 92.97"
HARZER(ZW) B 7, T BAN 95.67° fEWIZE 94.000 ERERFAL 97.000 TEH I 97.33* WL .25 93.00° 96.07*

T F PRSI R RV NG TR R AR P<0.05 25 535

M5 DB35/T 1228—2015 (HbFAR& ™ 5 makLr
ZOOPATHVE, PUKZE I (RW)AL A “ 402 8 < 4
AR T GRS EERSIE s AARZE I (ZW) Ab B
“SIRJE LA A RIAR T H I TEAME A
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Table 2 Effects of different withering methods on the main biochemical components of “Jinjunmei”

mg/g

Lb 3 Kz KL HHER IHE RWHE RAE PN CE AT
HXFEP(RW)  403.53245.34" 215.69+£21.36* 25.96+1.85* 39.47+1.06°  3.56£0.32°  22.13x1.69"  43.29:1.79"  54.17+0.91°
HIRZEM(ZW)  417.242£39.17* 153.41£18.71" 27.75+1.42*  37.70x1.49°  3.43:0.29°  28.23+2.51*  51.1842.42*  55.75+0.86"

T R PFGIAFNG FEFRIRTE P<0.05 25 W, 5 RUTBIHbR L IR

FH% 2 I XS (RW) L AR ZE T (ZW ) Zb#i
PERLIAR GRIB" R ZmH KU R FWETEER
25 KR Y SRR NMESR S BR AT
WERARE KBRS EMIE NI AR S
FIEM AR E R B R L ER A MR 5
Y, ARFI R ZI &R MR RZMEEER
= SISl SP s A1 il S AN A RS o S AN e )
o LR BE R ) 5T LU A B AP ST

Z12% Ao BT SRR, A SR ZE AL PR R 2T 45 98
JA 7 BCE ST T RS AL, P R KR 4 4 5 AH
SR L AT UL, BUXZEPEH (RW) | HARZE (ZW )AL HEAYEL
RARGRBFRLh FAOR FBETEERFDE.
23 RS
231 FSHSr PCA OPLS-DA 43#r

FMSr PCA OPLS-DA F i35 tniE 1 e
2 R,
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FRiEAT PCA(E 1) . OPLS-DA 23041 (&1 2), K IRHNZE PINZEJH(RW) 5 AR 28 (ZW) b B e 21 5%
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Table 3 Peak area of aroma components in “Jinjunmei”
. o %ﬁﬁ PHFEPH(RW) HSRZE I (ZW)
ZES TR 5 10/% TR 5 /%
1 iy [[E2S 21 561 515.41 5.08 21 923 944.26 4.46
2 A R B [ieES 8 617 493.76 2.03 13 974 074.93 2.84
3 g =2 S 53 046 433.04 12.49 84 415 151.65 17.18
4 SR L2 215 871.56 0.05 107 940.60 0.02
5 i fis 2 455 835.64 0.58 2 626 745.87 0.53
6 IR HI e 41 547 160.46 9.78 33 685 734.81 6.86
7 FEALRE [[E2S 2254 867.18 0.53 1 937 683.23 0.39
8 2R IS 96 242 163.55 22.66 88 139 600.96 17.94
9 P fiEs 1 051 399.96 0.25 916 518.07 0.19
10 AR JEEs 1 306 220.20 0.31 1274 147.27 0.26
11 PR [IEES 571 210.27 0.13 954 488.33 0.19
12 FE A =2 13 990.82 0.00 34 706.87 0.01
13 a—PATHIEE [[EES 119 8967.51 0.28 1 309 848.70 0.27
14 PR Ll SR 117 331.75 0.03 66 986.87 0.01
15 2,5 P Ll SR 80 073.88 0.02 37 827.18 0.01
16 LN TRK 24 0915.56 0.06 145 722.68 0.03
17 CHE R Ik TRk 123 038.59 0.03 50 232.07 0.01
18 2 T HL kg TRE 219 247.87 0.05 124 594.60 0.03
19 S5-I E-3-2 kNt FES 95 385.32 0.02 52 077.01 0.01
20 S TR 263 662.18 0.06 138 643.92 0.03
21 1-ZF-1H-MEH% EAEK 127 625.42 0.03 91 538.23 0.02
22 N-SEBE 3L e THEK 1230 041.92 0.29 852 872.55 0.17
23 KNG e 131 640.45 0.03 120 082.51 0.02
24 SEF AT PR 202 281.16 0.05 146 320.96 0.03
25 Uk P PR 143 659.90 0.03 144 042.38 0.03
26 JELT AT 23 202 133.35 0.05 187 504.62 0.04
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Continue table 3 Peak area of aroma components in “Jinjunmei”
P e %)ﬁ HREEPH(RW) A FARZEH (2W) A
532 WA THT AR ti /% WA TR AR i He/%
27 2-FRFE TR i 537 473.43 0.13 893 996.90 0.18
28 L i 858 397.86 0.20 373 334.19 0.08
29 IS Mg 574 489.43 0.14 470 720.97 0.10
30 AR (2 5437 199.71 1.28 5 026 901.76 1.02
31 KW A 7 636 519.84 1.80 7 328 778.13 1.49
32 2,4- " HI R P S 292 724.73 0.07 227 758.32 0.05
33 ] RS 24 176 105.44 5.69 30 779 618.19 6.26
34 Y-l A &S 1 047 371.29 0.25 1 293 906.03 0.26
35 Frigias e S 5 441 768.66 1.28 6 257 044.45 127
36 a-i el iRE 1326 624.47 0.31 846 779.89 0.17
37 KEAER BN 2 464 932.64 0.58 2024 141.16 041
38 1,2-74-1,1,6-=H %25 Ve S 57 308.19 0.01 40 765.32 0.01
39 Pk e S 1 360 916.67 0.32 101 0118.22 0.21
40 Ak k& 4706 871.09 1.11 4 248 735.60 0.86
41 RVAYS k& 723 989.03 0.17 501 809.63 0.10
42 Tk A 153 351.28 0.04 132 186.94 0.03
43 B-IR M &S 47 128 299.08 11.10 58 205 379.70 11.85
44 Xof IR & kS 22 362.41 0.01 12 021.82 0.00
45 1-F3E-3-(1-H 32 3) K e S 2 058 817.57 0.48 2 357 404.70 0.48
46 1-HI -3 (1-H B 2 Ji 38 ) -7 TEk 1735 361.80 0.41 1 884 098.39 0.38
47 2-HE—Lhe &N 48 491.46 0.01 55 279.49 0.01
48 FHEEA R I R 3 340 788.38 0.79 3 688 250.69 0.75
49 a—FAARNM & B 212 060.01 0.05 196 991.58 0.04
50 2-HI -6 H -1, 7 Ve S 389 451.49 0.09 534 152.81 0.11
51 3,6,6-=HIH-JERQG. L1 HE-2-%5 /e S 18 635 335.17 439 23 337 109.25 4.75
52 AN 1,5,8-=H RE 2 503 129.91 0.59 2 879 957.47 0.59
53 a—35E% =1 [IEES 169 389.62 0.04 111 950.03 0.02
54 -] IS 1910 707.22 0.45 1536 441.28 0.31
55 FEL R T4 35 145.90 0.01 35 040.07 0.01
56 4 -3 14— 2T [{EES 172 102.96 0.04 121 692.27 0.02
57 2— [HEES 312 729.16 0.07 266 387.43 0.05
58 PP L S5 AR L [iEES 1 556 801.66 0.37 1152 715.74 0.23
59 KL T2 234 145.11 0.06 148 359.96 0.03
60 3,5 " J -2 IS 4733 936.59 1.11 2028 612.10 0.41
61 5T~ 24 1 i LB 1 234 981.83 0.29 917 822.14 0.19
62 TR = 159 707.49 0.04 102 393.54 0.02
63 LR CIRER e 62 347.62 0.01 53 401.17 0.01
64 0 H R i e 83 318.82 0.02 55 365.16 0.01
65 LR N Tg fikZk 682 362.93 0.16 464 067.49 0.09
66 FRRTE 2 3 401 670.15 0.80 3 314 584.92 0.67
67 KR H BR IS 38 089 898.65 8.97 66 514 963.25 13.54
68 -3 O R g IS 1 501 146.49 0.35 1736 343.92 0.35
69 e Y 1 fikZk 199 254.02 0.05 211 200.09 0.04
70 7 H R 2 F B e ([ 57 366.47 0.01 66 204.91 0.01
71 LR BT IS 180 852.90 0.04 199 232.82 0.04
72 KA 4- 2 TR TE IS 3 746 976.41 0.88 4232 879.87 0.86
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AR 3,5 T -2-T ke, ASRZER(ZW)4b
PHET R O 2—PK L A I KA R TR |
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B2 5 I R TS AR R O A
W DR kg, AKEEIH(RW) 5 HSRZER (ZW)
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Table 4 Types of aroma components in “Jinjunmei”
PN (RW) HARZEM(ZW)
UEETHT R N AL G R T A i bb/% $ii

B 230 083 129.36 54.18 13 251 300 585.57 51.15 13
FRKE 262896293 062 10 168057762 034 10
WERZE  345941.06  0.08 290 36334  0.06 2
W2k 15538 938.34  3.66 14 508 994.89 295 7
WREZE 117 533 336.02 27.68 20 140 28575131 28.55 20
Fi25 10359 94007 2.44 6319021.01 129 9
A 15970749 0.04 102 39354 002 1
g2 48005 19447 1130 10 76 848 243.59 15.64 10
M 424 65514973 100 72 491 335930.88 100 72

e

B ]

o

&

2 4 T AUXEE T (RW) 5 F AR5 (ZW) ik
HOCBRIE” FARMEFLUA 424 655 149.73 491
335930.88. HARZEIH(ZW )AL PR« 408 JH " K TE <
AT AR T HUZE T (RWOARER, $UXZETH (RW) |
HARZE I (ZW ) A BRI 7300 15 54.18% .51.15% , 75 &
BERIRLAY R 2- K T8 A I R e S AR
SRR SR INN 0.62% .0.34% , S HEHT = B
53R N-EESRFAME R W5l | £ HEntk g MRS 535
K 0.08% .0.06% , T 1458 1= L0 R AT IN g« SIS 3
IR 3.66% .2.95%, i AT AR I . R
P o B AR 27.68% .28.55% , ¥ H K = B LAY K
B-TR M \8-3-H .3,6,6— = HI FL_XFR(3.1.1) BE-2- o
2553 5N 2.44% 1.29% , & B3R RS 3,5-F
T2 S AR B -5 2 L SRR
T, 248 R4S R 43 51K 0.04%F1 0.02% ., g2
I3 3IR 11.30% 15.64%, 5 w358 m oA 7K 418
B 2R L J-3-C 0 CLRRTR - 7T UL, FARZEIH(ZW)
AbFE 4298 A 4 M A R T AR TR ZE P (RW)
Wb, RARLIZEGWRAH LS DI B2k R

83—
J5 FEISFNERE ]y 3, AT 45 R 5 R4 A T
I AFEEEAL
233 HXER(RW) 5 ARZEH(ZW) 45287
= T
TR 257 B E AR 5 PR,
F5 BERSEREENEY

Table 2 Significant difference compounds of aroma components

%5 Wik P{i FC{i VIP AR

1 RAFFEEEL 0043 1622 1314 WFHER A7
L7} R

2 B 0.024  1.591 1.369 IER BERAER

3 78345 0.020 1.671 1.341

4 2t 0.001 2481 1.483

5 PR e ni g2 0.003 0.571 1.485 PR

6 2,5-THIEEmEE 0042 0472 1.362 ALY

7 Z L 0.019 0.605 1414 puige

8 ZIEEWPELMZE 0027 0408 1.429 WA

9 2-ZBEEEMEE  0.006  0.568 1.422 g

10 2,5-"H3E-3- 0003 0546 1.467 HeRrFr

ZFEE

11 A3 0.016 0435 1451 HEF

12 a-iE R 0.015 0.638 1.368 FHIifMikif:

13 a-EB2H 0023 0.661 1345 FMASE

14 A 0.026 0634 1439 {FHF BFHF

15 TR A1 P TR 0.002 1.746 1.485 XFHiMAF A

Gt Ar 2B, PUNZET (RW) 5 AR (ZW)
AEPRC IR JH B AR 15 M 2R R E LAY
(VIP>1.00,FC>1.50 5(<0.67,P<0.05) ., HXZEF(RW )
SEFE 10 MEEW R E S T HARZE R (ZW) (VIP>1.00,
FC<0.67,P<0.05), EARY)E N PR 2,5- —HI %L
MEgE | 2 Mg | 2 B F LNk 2— Z TR LIk Ig 2,5
THIRE-3-Z MR O o tE R - L R
ST LR 2,5- "I JRAkRE | 2 s 23
KGR 2- Z R REENK 2, 5- I KE-3- 2 BLat vk HAT
MRS  (AERES T T LR S . ASRZE M (ZW)
IEEE S MEA Y R E S THIER (RW)(VIP>1.00,
FC>1.5,P<0.05) , BARY 5 Ry Je L5 i S Ak ) A it
s AR HEREE KA H R . RO R ALY
RIEES e E A, RS BORIET , K
TR H R AL A 75 T A AT 7, XS A A, L
FARZER (ZW ) R 3% 2 M A S o3 Vg T AL ey T 3L
ZP(RW)ALFE . X ATRER F AR ZE I (ZW) b PR 42 32
J& AR A BRI LA

3 it
PLRBRLLAS IR JH 7 i x 4, W58 A [6) 22



2021410 A
25 42 55 19 1)

RaftRnSAR

BRAHEAR

84

T 20O G IR AR BT R AR SR RS
AT RSN o Z5 SRR R T R X ZE A
(RW)OALBRAY“ SR8 " B LR AR A T R GHEE
W 5 FARZE IR (ZW)O AL BRI “ S92 A " AR SR B AR REAR |
VGRS T 98 X ZE I (RW) | A AR ZE A (Z2W) bR
KRR GRFHRZH FLAR KRR GTRERD
KR Y G FER IR A% B R AL
ZRARE. ARZEW(ZW )W & BB ML
FMZAR R S i R N R 2t — P Al A
FLLR R R AEEE Y 72 FE MR, o
13 P A 10 Bl RS 2 B BEDE T M L S
20 it S 9 B ZRAEE 1 AP RS 10 B AARZEVE
(ZW)RE PR G925 KA AU o e T AR e TR
ZE ] (RW)AEHE . BERZLA SRR E & U AR |
R RS R MBS . XZER (RW) 5 A
SRZEYH (ZW )AL B G IR A" B SR ATAE 15 42257
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