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Abstract: In this paper, the volatile components were analyzed using sensory evaluation, simultaneous distillation-extraction (SDE)
coupled with gas chromatography-mass spectrometry (GC-MS) and GC-olfactometry (GC-O) in the instant Dianhong tea. Sensory evaluation
showed that floral was the main flavor profile of the instant Dianhong tea, and there is also a certain sweetness and grass aroma. In addition, 27
volatiles, including 2 aldehydes, 11 alcohols, 4 ketones, 4 esters and 6 others were identified using GC-MS. The quantitative analysis showed
that the main volatile substances were benzyl alcohol (3.38 pg/g), linalool (3.52 pg/g), menthol (18.00 pg/g), 4-oxoisophorone (3.53 ng/g),
dihydroactinidiolide (80.26 pg/g), hexadecanoic acid (20.60 pg/g) and 4-vinyl-guaiacol (20.60 ng/g), respectively. The GC-O and OVA analysis
indicated that phenylacetaldehyde, phenylcarbinol, linalool oxide I, linalool geraniol and indole were the main aroma-active substances. The
experiment provided theoretical basis for the flavor study of the instant black tea and other instant tea.

Key words: instant dianhong tea; simultaneous distillation-extraction (SDE); gas chromatography-mass spectrometry (GC-MS); gas
chromatography-olfactometry (GC-O); volatile components
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(vacuum distillation extraction, VDE ) 7K 755 & 187

1743 M1i% (headspace analysis, HAS). [F]iJ 28182
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A (solid phase micro extraction, SPME) 4.
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Table 1 Standard solutions of odour characteristics and intensity training (ug/L)

AR SEARAE REA I RRE REAANRE  RBEA 9 SHIRE
JIA-3- b B FEAE 70 280 630
-4 T FeA 0.2 0.8 1.8
AR B R AL A 200 800 1800
1- Ttk B 200 800 1800
TANEE %18 & 50 200 450

1.6 3R IEEAFA i AE KM R GC-MS 2

i

1.6.1 &E54t

g Rx-5SMS A& B (60 mx0.32
mmx0.25 um); FHEFETF: 50 CLRKF Smin, BL3 C
/min FHE A 200 °C, {RFF 1 min; A (He) Jiik 3
mL/min, HFEE 1L, 23kk: 10:1.
1.6.2 JRigitF

Bt T BTEER 70 eV fRHkEE
250 C; BTYRIREE 200 C; FHETERE 35~500 m/z.
1.63 M

19 Fhpl o im it bk it LS i e v, A
P e (NISTO8. NISTO08s. FFNSC1.3) HEATHHLLE
KR SRR AT, S5 M K SCHRARIE IR B 482
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1.6.4 EEHHT

HARES R B AR H 2k e =, AR ThrE
A PRI B I BRI CUBA A

L7 IR FA mAE KM Ry GC-O KA

AR AT

SR Feng P72, RIS REHUR 1% (aroma
extraction dilution analysis, AEDA) XA EZL A
w [ RN S UHEAT /0. FIE O s AL
FREMBLRRE, AR 40, 4 4165, WREN
FEAIERE 1 ul, 3 AT EIEE P S KRR
e, JEa N 07 2 s e a2 i ] 380 AU R
N uE FERIAH N IR R 54 (flavor dilution factor, FD
1B o BEFRASEIRE M I E PN R0 3 IR

FHAMEE (OAVs) MITHHEAR: FAMEME
(OAVs) =MUBY) I E/BIME . Horh OAVs>1 L&
Yral s SONSRIE PR o

1.8 HAELSIT oA

i#3d Microsoft Office Excel 2010 #3347 52565
Wb, HEHHIAK.

2 FER5vHS
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R MR E AR (1D Fos.
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Fig.1 Sensory evaluation of the instant Dianhong tea
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Fig.2 Total ion chromatogram (TIC) of the volatiles in the

instant Dianhong tea
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SRR PR R G RIS E 27 MR R IR (G 2D, B o o R T ST A A M.
BRI 2 Fl, B2 11 Fh, BRSE 4 F, PR 4 RPOAE: HILZI R 1 .Eﬁﬁﬂ*ﬁ?@ﬁﬁ%%%, FESRIETA
‘BR 6 Fo MM AT RIE A LI R b P A £ B R e REy, B TR AR TR
Yol EEARER . MR LAl E:, XSRS ko
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Table 2 Identification of the volatiles of the instant Dianhong tea

F5  PREATiE)/min AR RGIH° REGIH® B THA B ARYE
1 5.69 2- TR - - 4358 57 MS, Std, R
2 13.17 3- -2 972 977 4398 Ms, R
3 16.41 RPE 1037 1037 108 79 107 MS, Std, R
4 16.84 KB 1045 1045 9192120 MS, Std, R
5 17.82 2- LBt 1064 1065 8095 67 MS, R
6 18.32 ZHEBE A | 1074 1074 5994 43 MS, Std, R
7 19.13 FAEBE R A 11 1090 1088 59 43 94 MS, Std, R
8 19.73 FHEE 1102 1101 714193 MS, Std, R
9 19.95 LA S8 1107 1104 7182152 MS, R
10 20.41 RTB 1116 1116 9192122 MS, Std, R
11 21.69 KT 1142 1143 11790116 MS, Std, R
12 21.92 4- AN F AR ER 1146 1147 68 96 102 MS, Std, R
13 2337 AR 1176 1178 718195 MS, Std, R
14 2425 o-FE B 1193 1195 5993 121 MS, Std, R
15 2471 FRAEES 1203 1203 10791 121 MS, Std, R
16 26.09 oot 1232 1232 694193 MS, Std, R
17 27.32 Aotz 1259 1259 69 41 68 MS, Std, R
18 29.20 S 1299 1300 11790 89 MS, Std, R
19 30.05 4-THa3k-2-F 2K 8y 1318 1313 150 43 MS, R

20 37.47 EWE S50 1491 1490 177 43 41 MS, Std, R
21 38.53 24-=T K-y 1518 1513 191 57 206 MS, Std, R
2 39.35 ZRBRIERL P B 1538 1538 11143137 MS, Std, R
23 43.80 F A BR ¥ B 1655 1655 224 43 MS, R

24 47.81 + kL 1765 1765 43228 MS, R

25 48.07 K ERF B 1773 1775 10591 77 MS, Std, R
26 51.57 ARR W B — R T B 1875 1860 99 57 41 MS, Std, R
27 54.63 AZARBR - - 73 256 MS, R

E: RBAEHA Rix-SMS it R, REIE45 RAFIT AR B 648, R84 R LRIRE 498, MS AR R
RAEERYE, Std RAFE LA A B EARIE, RINJATH n BHAHL LK, FEeAFLH R ATAEREGIRECRR TZM sk
(http://webbook.nist.gov/chemistry/ ).
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* 3 BRERLAFHRTER Y BRIAR RIS R KB

Table 3 Calibration curves and concentrations of volatiles of the instant Dianhong tea

x5 A5 4 AR WA=z LBy R KEBRF  RE/A(ugk)
o1 KB Y=1.39737X-0.05430  0.025-5 09995  0.719 0.89+0.04
A 2 BACE ¥=2.02835X-025929  0.025-5 09991  0.504 0.09+0.00
3 KB ¥=0.19632X-0.43109  0.025-5 09970  0.541 3.38+0.21
4 FREEE A 1 Y=4.30922X-0.07267  0.025-5  0.9997  0.233 0.48+£0.00
5 FHBL R 1T Y=2.84204X-0.06826  0.025-5 09997  0.354 0.36+0.00
6 B Y=229175X-0.17466  0.025-5 09996  0.719 3.5240.07
7 LA AEES c - - - 0.57+0.01
BEE 8 B Y=7.61778X-0.53450  0.025-5 09995  0.132 0.31£0.03
9 Ry Y=0.24437X-0.01346 5-35 09996  4.122  18.00+0.56
10 o- 75 B Y=124692X-0.07854  0.025-5 09994  0.808 0.47+0.01
11 Fait B c - - - 1.75+0.04
12 Aotz Y=1.66627X-0.18129  0.025-5  0.9994  0.603 1.37£0.01
13 2,4- =T H KBy Y=17.5470X+0.15020  0.025-5  0.9998  0.057 0.01+0.01
14 2- 2.1 ¥=024039X-026212  0.025-5 ~ 09990 ~ 0.264 1.26+0.18
ik 15 3-TH-2-BR c - - - 0.12+0.02
16 4- B Kb AR Y=0.56877X-0.02251 0.025-5 09996 1759 3.53£0.05
17 RXp-% % B Y=7.78433X-0.12726  0.025-5 09995  0.129 0.09+0.03
18 Z SRR B ¥=0.04390X-0.07338 20-500 09969 2210  80.26+2.09
sk 19 KA BT B c - - - 0.24+0.01
20 P 85K By ¥=1.65998X%-0.11396  0.025-5  0.9997  0.600 1.19+0.02
21 AR TR FTE  r=9.02393X-040556  0.025-5  0.9995  0.107 0.15£0.10
22 + I kER ¢ - - - 0.43+0.04
23 AZAR B c - - - 20.60+1.56
. 24 2- LBkt ¢ - - - 0.24+0.01
a 25 XL Y=4.68795X-0.28181 0.025-5 09998  0.215 0.23+0.08
26 S Y=4.59138X-0.47327  0.025-5 09994 0221 0.82+0.02
27 4-THR-2-F RAORE c - - - 3.68+0.07

E: o ABRYARES A AR ENR, YRS B AR LIRS @R, X=HR R R/ CERE, ARAEE T CF= (R8s
REXNAREEAR) [ (RARIIR B M@ AR ), RAARERTAE T MRE, REGERRTE BRI M EE.

X . o LR AR A T REREE A T (4.58%).
23 WIS RATIH B oI 4 b R AT S TR

FREEEEAY) T (8.00%). F5HEEE (9.83%) K ZFE
TRVAVELL ZORE S R R I S A s R R

(1.45%) p-2 BT (5.63%) BRI IG (3.84%)
3o TERVATHAL SRS, BT B R MR A R 2
% (0.89 ng/g); WERETFERNER AR HEE (3.38
ug/g) AR (3.52 pg/g). HMEE (18.00 pg/g)s M
REBRIHERMER Y N 4-FR /R (3.53 pg/g)
P28 ZEMHE R M o A AR R N B (80.26
ng/g)s e E MR MR AERIHER (20.60
ug/g) Fl4-ZJHE-2- AR FOR T (3.68 png/g). i
SERIT FEARIE HIAR 1A% B R ) T o H
(2.47%) F5HERE (5.21%) FRERESEALY) (5.83%)
TEIERE A S (0.98%) 5N, B ASHIF T A LA

SO LRI, ASHIF TR B AL A 1 B R
VERGr AR Ol R D7 ARlE . . SR
e ERSE, SAHRHT FUIRE LR AR L. R,
IR e BT R, AR R IE AR
Vs W AT R T, AT
KERI B I A ph 2 AT e B, 45 R T HERA o

24 RFBEILFH RN GC-O REREELEL
#r
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A e T AL AR i R ) R B R
S, KRR EET GC-0 b, S5 HUNER 4 R
% 4 DN, SVAVE AL R SRR 17 =4
i (FDE>1), FE 2 g5,
1 PPEEZEAN 3 FhF 2, Fod 4 P& S (FD {E>16)
X R A BORTTER, AR O (HEA).
FAREEEA) T (B 5ARE (fed) Fmslve (e
), FUGRN I REC B — 2 Tk & =45 (FD
E>4), ZRHEE GRIA, HUEa) | FFRnEsE ey I Git
) BE R (e KOEE (e Mg 5
B RAL-LEDE A KO CHEAE, #
D)o HAEE A TTHRINPIITA 5 B, X ETEA DTk
VN 4 T, XNEREEETTRRIRA 3 Fh, Xt
PEFA TR 1 Fho S5 SCHR CRIE )
HILE GC-MS kil & ot B & 458 KA or (1)
OAVs, 3R 5 Fw, HIEEI S MAE S OVAs>4
) B DA R L (OAV=2225) . 7 H i
(0AV=1330.71) F1%EE (OAV=1330.71). FH [
(OAV=18266.67) RI-S-ELZH (OAV=900) %,
HPXEERTERIVIRE 6 M, 40l 5 il
(OAV=1330.71). &ME (OAV=18266.67). i
FEEE (OAV=5.18) . #F{EEE (OAV=6.03) . M|
(OAV=5.86). RA-L-EZH (OAV=900), X|ft#F
TURIIIBTE 3 B, 73l K HEE (OAV=1330.71).
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9 FhEEE. 2 FhiE,

J7 A A ALY 1 (OAV=80). 75 #iEE S 1k 1
(OAV=60), X EA&HTTHRYIIA 2 B, 0l
HATlE (OAV=19.57). KL (OAV=222.5). L&
GC-O 5 OVA SRR LM ZKHEE, A A Ll
V) 1. SREEE. ARG R VR AT AR S 1
TR R MRSV, HEE. FD {HLLKL OAV #iFHx}
BE, AT LA AR By . Hor,
FIRERE W5, IR W A I S0 A 3X-B-
KO BT s R SRRk
W) 1R R SR T A R A 1 E DT R 70 A
REFNIR O & 15 A 1) TR 7

BT R IE PRI (e F A “a
K7, N R A I DT S T R A D5 AR
A, SRR, AR KR, A SRR
T 5%; WAk, FRABERZ 8, HAXEERRT
1%, Joshi S5HFFCHR 2T R (2K 2 R DN TS B
7, WIERDUNSRAINE R, Bk, MR Fitk
B, DRI N F AR A DL HOMURE IR A ARG B 1 AT
LIRS R ) FD ), @it st bk
L, A TS AR I FARE A [ 2L AV £ 540
(1) E RS TTERS RBUHE, FEONR R, KH
BE. SRR 1. SARRE. AFNFEERIG RS, X
MR 7 A SRR VTR AT 2R SR A S A 2T 25
(P EAR A SRR RL,  HBEIRAT AR

®4 BRELAFHRPELMERSMRS 6C-0 047

Table 4 GC-O analysis of odour components of the instant Dianhong tea

%5 5 AR ARttt FD 14
. 1 S HFEA 16
2 BACEE HFEE 1
3 REEL WA, BHE 4
4 FAEEE R 1 A 16
5 FARRE A 1T A 4
6 FAEBg A 16
EERS 7 LA T 1% T 4
8 ENa T 4
9 AR HEE 4
10 a- 5 Sh B %184 1
11 24- =T H-Ky HFES 1
- 12 2-THR KRAE, 1A 1
13 BXp-% % B A 4
fig & 14 ARR B =R T B %8 & 1
15 2- LBtttk B A 1
e 16 XL HFEA, wE 4
17 7|k Y%y 16
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x5 BREAFHERPELMERSNESREEE
Table 5 Odor-activity values (OAVs) of volatiles of the instant Dianhong tea

i AR BIE/ (ug/L) #4485 OVAs Frokdhit

1 2- TR NA - KRAE, 14
2 KB 2.54 1330.71+82.68 WA, BHEA
3 R LB 4 222.5+10 HEA

4 2-TBhates 170000 0.00140.000059 kA

5 FAEBE RN | 6 800 WA

6 FAEEE e 11 6 600 A

7 F By 6 586.67+11.67 i

8 LS A 110 5.18+0.09 S

9 XTEg 750 0.410.04 vioe

10 e 920 19.57+0.61 HEA

11 o-75 Su B 330 1.42+0.03 PR

12 BACES NA - HFEE

13 Yait s 290 6.03+0.0.14 bioe

14 Aot B 0.075 18266.67+133.33 feh

15 w3k 140 5.86+0.14 A

16 R A-p-4 T R 0.1 900+300 iz

17 2,4-=T KB NA - HEE

18 Z SRR BE NA - A

19 AR TR =R THE NA - AES

i BUAAE 6 R ALK 6 B, NA FFEA LR R GBI, B b &40 X ek 7 2],

3 Zhig

T B PR A A AL 4% 1) T2 2 R 5
Ay, EEF—ENMEMEEE. Bl GC-MS 4
s FEBVAEL AP Y 27 MR I, 04
WE2K 2 i, WEK 11 A, BRSE 4 B, BESE 4 MPAILESR
6 i, H A EAE RN R . AR AT
4- AR SRR A AFARERAN 4- L7
Fe2-HEIERN . 44 GC-0 5 OAV Tk,
TEALL R E BRI TTIR S R Ol R, J7ts
B L SR E ORI S
RIS, SRR, R R E AL,
FEOER . 1IZE RO FORIR LR B R R BEE
TERIEA . RO LR R S G
LU T ZART ™ i TS (R AR A
A R
(1] PR, 755 B AR 7 i LBV 20 /) B b

PRIV ps rbv AR I s 0 1 4 T [0 48 2 %, 2017,39

(6):9-10

HUANG Jie-rong, LIN Ling, LU Jing, et al. Effects of

Tieguanyin tea by-products and instant tea on the regulation

(2]

(3]

[4]

(5]

of blood glucose and blood lipid in diabetic mice [J]. Fujian
Tea, 2017, 39(6): 9-10

BT e R SR TR VA R ) o5 BV SR S L Th RERIT 7
[D]. AL ZRAOL R ,2016

LU Heng-qgian. Study on preparation and function of instant
dark tea by liquid fermentation of capsulococcus coryzae [D].
Hefei: Anhui Agricultural University, 2016

AR A I L2 O BRI FE [T M TR 2
B 2£4R%,2010,4(4):64-66

ZHENG Yu-xi. Technical research on improving the quality
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