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Abstract: CTC broken black teas with four specifications were analyzed in terms of sensory score, physicochemical components and
aroma components. The results showed that all the dried broken black teas had a brown color, and their tea infusions were mainly bright red,
with a mellow, strong and fresh taste and a sweet aroma. The No. 3 broken black tea had the highest sensory quality score. The contents of the
various physicochemical components in the broken black teas with different specifications varied significantly. The total amounts of water
extract, theophylline and catechin decreased with the decrease of particles. The No. 3 broken black tea had the highest contents of tea
polyphenols (25.68 mg/g), caffeine (43.67 mg/g) and total catechins (96.93 mg/g), whilst the No. 5 broken black tea had the highest content of
total flavonoids of (20.30 mg/g). GC-MS analyses of the broken black teas with four specifications revealed nine categories and 100 kinds of
aroma substances such as alcohols (44.11%~51.84%), esters (15.31%~18.96%) and aldehydes (5.99%~11.56%). There were 21 kinds of aroma
components. The aroma of the No. 3 broken black tea differed the most from those of other teas with different specifications, and had the most
abundant types of aroma substances. The aroma of the No. 2 broken tea resembled the most to that of the powdered tea, with the No. 5 broken
tea having the least types of aroma substances. The analyses revealed that CTC broken black teas with different specifications showed
differences in sensory score, chemical composition and aroma components, which preliminarily clarifys the quality differences among the CTC
broken black teas with different specifications.
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Fig.1 The HPLC picture of main biochemical composition
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Table 1 Organoleptic quality of different specifications CTC black tea
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Table2 Contents of biochemical components in different specifications of CTC broken black tea
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Kiz 1% 42.5840.887° 41.6341.43" 40.4530.48™ 38.9440.76°
R %8 TPI% 25.6840.114° 20.7840.092° 15.4530.07° 19.4940.37°

#H BRI AA%  52030.067° 5.7640.035°  4.7530.03°  4.69+40.06°

THACE RS & AFE GA(mg/g) 3174009  1.7940.22° 04540070  1.1740.36°
Z#% Thi(mglg) 09140.11°  0.6820.13°  0.4920.01°  0.3230.04°
wdbak CAI(Mg/g)  43.6740.27° 22994330°  13.6540.06° 16.7422.17°

LR Eg/(mg/g) 6.0740.06° 4394099 3624053  3.7340.07°

R&xFE TF% 1.15#0.00°  142#000°  0.9240.01°  1.4530.00°
Xex Kerk TRI% 12.6840.05"  18.2440.11°  14.850.09"  14.3540.13°

5% TBI% 4.3020.00°  65740.15°  13.840.09°  7.080.04°

Feafink TF 1.440.27° 1124006 1584015  0.5540.02"

F TRt 39540.82°  7.5940.32°  1593#.52°  1.7540.14°
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(22.93%). EGC (13.60%). C (7.51%). EC (11.77%).
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Table 3 Content of aroma components in different specifications of CTC broken black tea

RGutE AR AR BR %

B5 ok FER M 4 AR 2FX min 3% 2% 5% %S
1 FAREE CyoH1s0 1354 4490 37.99 3802 4159
2 B ARGt (ckrdh ) - 1316 432 319 267 331
3 IR FHeBE Afedy (krdAl) CioH1502 1271 144 106 083 1.09
4 EXF Y- C3H4OSi 173 022 058 172 029
5 FRBRAMNY (R Xkl ) CioH150; 1556 014 029 159 046
6 R CgHy0 10.02 - 025 - 022
7 a5k 2,7-=F #-2,6-F = Hi-1-B% CyH10 18.38 046

8 Aot Aot EE CyoHas0 24.80 - 043

9 2-3 W3 Dk -1-8% C;H;,0 1479 027

10 5-F 3-5-Th-2-B% C/H.,0 6.98 - 019

11 4B CgH150 30.98 - - 017

12 (2Z,6E)-3,7,11- = ¥+ = #%-2,6,10- = #-1-B% CisHa0 18.47 - 012

13 Fart A CisH60 14.96 - - - 010
14 Rt AR B CysH30 1496  0.08

15 KApis T B CgH3g0; 1613 1413 1260 13.17 16.03
16 ok TR B CioHy40; 2054 119 341 125 160
17 224-ZF R KB R THEE CieHa004 24.92 - - - 104
18 5T B AT By CiaH240; 13.94 - 098
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g3

A% ok A 5 4 prx REHECEEOSEOPT xx
19 7 B B CisHp0 22.30 - - 050  0.29
20 AR ¥ B — g CioH140, 31.66 - - 0.27 -
21 (2)- TER-3- T Hn g CioH0, 20.45 0.26 - - -
22 Jo % LB N B CioHa0; 15.32 - 0.15 - -
23 1 8 Aot B CyuHi50, 20.34 - - 0.14 -
24 B X-2- Tt CeH10 5.74 080 252 309 412
25 KB CgHgO 11.92 075 206 400 150
26 MBS CeH1,0 4.15 056 136 134 147
27 KPE C;HO 9.38 055 080 101 061
28 2-F R TES CsHy00 2.23 062 066 120 039
29 - 2,4-F it C7Hy0 11.05 093 070 023 085
30 SR CHy,0 7.32 019 075 052 030
31 1- T Ak -1H-vlke&-3- T B C;Hy,NO 12.07 1.40 - - -
32 SR CsHy0 2.17 0.13 - - 0.09
33 (2)-11-F > Kt CisHa0 14.96 - - 0.19 -
34 + B PR CisHs00; 1.83 - - - 0.09
35 2-F AR B CeH1,0 3.36 0.04 - - -
36 (E2)-p-%% £ CisHa0 22.78 - 137 200 155
37 2,2,6-= W HL IR TR CoHy60 11.54 029 038 036 035
38 o T LI CisHa0 2152 - - - 118
39 BHF L CisHa0 22.79 0.86 - - -
40 AR CigHss0 29.55 - - 0.72 -
a 5- T 3 -3- T bi-2-BF) C;H10 14.78 - 0.38 - -
42 A (3E,5E)-F-3,5-— ¥ -2-FA CgH1,0 12.91 - - - 0.25
43 2- % ) CHy,0 6.99 0.13 - 0.12 -
44 2-Hi 7 22 2-1,3- 2R R CoH1.0, 24.76 - - - 0.22
45 6- A w9 S -2H-wik -2 CHy,0, 15.94 0.21 - - -
46 B4 T LR CisHa0 24.54 - 0.18 - -
47 2-3% 1R CioH160 14.69 - - 0.13 -
48 d-A7AE M CioH1s 11.37 205 216 114 144
49 ¥ ik CioHis 11.99 0.93 - - -
50 (3E)-3-T A T-1,3-—H CgHys 11.17 0.12 - - 0.56
51 (+)-a-F5Hw CioH1s 8.32 0.67 - - -
52 24-T =M CeHyo 5.99 0.19 - - 0.38
53 (3E)-3,7-=F &F-1,36-ZH CioHis 11.69 033 007 - -
54 Mk AR, 3-F Hh-2-T b CHys 7.37 - - - 0.35
55 S-HAEW CisHoy 25.19 - 0.33 - -
56 (2)-37-=F 41,36+ N =) CaoHis 14.34 - 0.28 - -
57 2t 47-1,38-Z M CioHus 14.09 0.26 - - -
58 BT A CisHaq 21.33 0.11 - - 0.10
59 X AT -3 M CioHis 12.92 - 0.21 - -
60 3Bk CioHi6 14.35 - - - 0.19
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g3

A3 Ak A 4 48 pax  REHE R ST T xx
61 BN CioHie 971 - - 016 -
62 (4E)-2-FH-24-T =¥ C;Hy, 6.97 - - - 015
63 LBRIL IR N CgHy,0 8.75 - o - -
64 s Yt 7, Y7 CaoHus 15.32 - - - 008
65 2,6-—F K-2-B X-6-F =t CuioHig 1010 008 - - -
66 2-F H-2-+— BN CioHos 20.16 - 005 - -
67 +=5 CiaHog 18,57 - 078 - -
68 SRR T EE CuHpOsSis  26.22 - 060 - -
69 FR TR LA CigHigOeSi;  24.54 - - - 054
70 EtE Ci7Hss 2682 007 - 034 007
71 R0 CiaH0 1898 040 - - .
2 ik 259-Z F AR I%, CisHag 1001 026 - - -
73 2,5-=F & ) CoHao 10.07 - - 019 -
74 AR K CygH3Cl 28.76 - - 017 -
75 FE T C/Hg 3.48 006 - 007 -
76 (1R)-(+)-TRANS )z CioHis 1540 013 - - -
77 —#[2.1.21F% CgHy, 11.69 - - 005 -
78 A CioHs 1577 102 078 106 080
79 116-=Fh-12-—8% CisHyg 1986 032 - - -
80 2-IE KAk CoH1,0 1026 170 193 157 128
81 4,5,6-=F #-2(1H)-"%Z R CHyN,O 1858 057 048 102 035
82 34-—FEATFR CoH1,0, 16.69 - 08 - -
83 2-THkokrh CeHsO 255 024 021 015 023
84 f; N-Zotko CeHoN 451 039 - - -
85 % ] = 3K CgHuo 622 010 011 - -
86 1,2,4-= ¥ Aok C7HN, 15.95 - - 019 -
87 4-F A AT R CyHus 125 019 - - -
88 14-—FHK CgHyo 6.22 - - 012 -
89 4-THARZF R CioHua 11.25 - 012 - -
20 AR-F R AR CioHus 11.25 - - 010 -
91 (48R 8aR)-2- 5+ & 7 J-4A 8- = F #£-1,2344A 5,6 8A-NEA  CisHys 2342 - 005 - -
92 N AR CioH240; 31.97 - - 021 -
93 v QLT CigHs502 34.00 - - - 013
94 Bk C,HeS 163 014 015 067 024
95 1- CioHua 11.25 - - - 075
96 (1E)-N- T3k -1- Stz T e C;HsN 15.94 - 056 - -
97  Hie N-Z A T T A CeHyN 15.94 - - - 036
08 43 CgHys 1073 026 - - -
99 RFHE CpHpOn 2757 - - 009 -
100 FRERATHK CeHio 206 004 - - -

E R R RAAD LA FAE T KA.
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FE SR 2 B R M o 2 TR A R 25
AR, SRR, BT ESME 2]
FEAEHE, JUAME CTC et
100 FRESEA (R 5), B3 14 MEEE (44.11%~
51.84%). 9 FhEEE (15.31%~18.96%). 12 FfifiEk

(5.99%~11.56%). 12 Fhf= (1.48%~3.54%). 19

PR (1.30%~4.70%). 11 FikE (0.60%~1.38%).
14 Fh AL 59 (2.65%~4.55%). 2 FiPR3S (0.13%-~
0.21%). 7 FiAhib &4 (0.44%~1.3500), AHX &
RPN BRI, B 55
WL S —24,  JCLAS g & HAA )
XS ERNFER, XEHREEER sk,
5 7 VOISR IR R OB e 85 SR — B

VUNHIS CTC A= WmmRE RE %=
S, HARR 25 43 F, 435 50 f, RS S
41 Bl RES 43 B, WESWIFFERUL, PR K
[RIRESE 3 SRR FE . Andueza ZHUIHT ALK,
FEANADNIEER R SRR G, ORI
SUEYIZERR BA -+ EEN . AR ER
RINE SRS/ 2 (8] L R, EAN AR
A RES RS & FAEREER. [
B, HFEWRAEEARE, S520E. BEEIHE
L RN . DA R RN, AR
U1 S N % e T AT AR e S 12 T e S
YRR LTRSS, IXATREERIR 3 S/ AW Z
T H AU 1) B B R A

TR E R, BRI CTC 4L #
SR AR (B 2a). 48 2 5514 3 5.
WA 5 5 RAHLAYIE 571 23 Bl 23 i, 24 F1,
ok 3 5 54 5 5 RESLAEMI 09 24 Fh. 26
Fh, 55 5 5RFILAYIR 26 F, FrAamsits
Vi 21 B, K EEEEAECY: BARE. AE
AL 2ZAE 5 RERE (37.99%~44.90%). HAG X
FI7K %R F G (12.60%~16.03% ) B A7 kit & .
TR i S5 GG A LA S S X0 R A A (R A
(2.67%~4.32%) HA LS F /KRS AR X-2-
O (0.80%~4.12%). H AWM EBILHS AR
% (0.75%~4.00%) HATWIT )5 IEF AR LA
KEFESNCROEE (1.19%~3.41%). EAHEHE T
TR d-AH (1.14%~2.16%) MEARET-. A2
BREGHEAE A 2-1E B (1.28%~1.93%) 4%, iX
BAE B EAREF Y UE ARG CTC 40
BERNEE. BN H .

FHE CTC L& B EAANFMIER SR
By WA 2 5 B 18 B, b i TR
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fig (0.98%) ZRBOERAEME FEIA, (2)-3,7-_H%
-1,36-1 )\t =M (028%) EHHE, HED 2
(0.18%) HAFRMLED 20 A: WA 3 5HA 20
FEE I, R 34 ng/LYA B TR I FEE 1AL
WAEN PG (0.93%). HAKE 2 F&uk B (%
% (0.2 pg/LE®D) [y g4 24 F0 (0.86%) B
WA 5 5 A 15 PRI, HAEEE (0.72%).
AR R LS (0.27%). FA kMR H &
g (0.21%). 1,24-—HEEIREE (0.19%) & &K E;
KEEA 14 FRFEYIR, A BARY e &S HB
G (0.4 pg/LD 1) -5 221 (1.18%). 2,2,4-
=R R TR (1.04%). 1-FEH (0.75%). +
ANHFEARESERE (0.54%) SERKE. NFEESD
JRA A H, RTINS CTC LR A &S
JR RIS REAFEAR A, (B SRR
X 4 HA CTC ZLRER R T & U AT IR
AT (B 20D B3NS 2 SRIREE, 2R 5
SRS S IR BOR I 3, BRI
EESON 3 RAREE R UM 2 SRS
TERSHRE & LR, #A 55550
WAARE, 5 3 SRR X—4 R ERE
PEREAMPRES R EA AN, EPRE R 3T
HHADZ AR R KX BB E R 86K 5,
WSS 3 S BAEIRAR . RHA I 05 Rl S LA e &
e, MEAELEERAKBREN. §5ESEMR
W-2-CAlE . HEWE G IEF IR EES
(O CBEIERE S 2 5. 5 SRS h & B

4 e WS

a2 K%

W3

E 2 BSESSHE
Fig.2 Analysis chart of aroma components
E: B aAFRE, b HAREMTH.
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