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Table 1 The analysis results of the aroma components in the extract of Cordyceps sinensis extract
Ny i [ e B4 ) y M sE
7 ORIy i i e RS e (i)

1 6.20 31 -2 - 78 0.767 || 31 32.82 2-2EH-5- N TR 82 0. 350
2 6.64 T i 93 0.774 | 32 33.70 lafﬂ%%ﬁ‘a(&g%%%fk%‘ 78 0.039
3 8.77 [ 81 0.128 || 33 34.20 B2 K s 82 0. 020
4  9.18 LR TR 72 0.618 || 34 34.26 S—FLAM 83 0. 030
5 9.8 i 92 0.491 | 35 34.94 ! ’6‘:%%%?@%:%‘7’ 84 0.037
10. 13 O R 2R 75 0.080 || 36 36.01 HAHERR 2B 79 0. 037

10. 48 i 82  0.635 || 37 36.27 (-) - 92 0. 086

§ 1206  ZMa-3-HILIFRE 84 0.117 | 38 36.86 (B}J_{ éﬁ%):zljg )%H_ 45‘_(26:%]@% 85 0.044
9 12.27 3-H RSN 73 0.179 || 39 37.54 3-1 Dy b 87 0.043
10 12.52 y-T M 72 0.546 || 40 37.66 9,10- AR KM 76 0.039
11 13.26 TEEFLER T B 76 0.185 || 41 38.21 9P AR IFA I 95 0. 204
12 13.96 5—HH e mp e 84  0.131 || 42 41.25 5-C W Sk -6-H A kg 92 0. 032
13 14.40 A 88  0.057 | 43 41.32 2’6*7’1;'?'%?_‘31_’%@@:%%‘ 91 0.061
14 15.05 2-FA L S 91 0.126 || 44 41.51 RIEEA YN 78 0.177
15 15.42 2- 8 0k 93 0.148 | 45 41.66 RWAVT 76 0. 052
16 17.22 2-HREET e 94 1.019 || 46 43.61 TR TSR R 77 0.125
17 17.51 R 73 0.316 || 47 44.07 1 HR 1R 84 0. 460
18 18.21 2- kL g 76 0.065 || 48 44.21 RWIRSH 82 0.072
19 20.24 KRB 78  0.389 || 49 44.87 AR 2 H B 75 0.367
20 21.05 R 3-T M -2- 87  0.031 || 50 45.94 AR R Tl 82 0.543
21 21.47 2,2,4-=WH-1,3-K_FfE 79  0.056 || 51 46.05 FRTEER 94 6. 185
22 23.08 MR B 72 0.138 || 52 46.63 FERIR 2. TR 93 20.991
23 24.87 R -2-FIGR LR 94 0.014 || 53 47.74 (+) —Hmr 76 20.786
24 26.57 T .1 85 0.282 || 54 48.87 T . 78 0.786
25 27.43 X 2 HE I AR 73 0.209 || 55 48.96 IR H 81 0. 661
26 28.37 2- O LA TR 92 0.119 || 56 50.58 IR 2T 79 27.111
27  29.05 BB 75 0.152 || 57 50.63 TR 2 e 76 4. 020
28 29.47 1- 2,3~ 3 MR I i 84  0.046 | 58 50.69 NIAR A 82 2.931
29 30.67 2-}IL-4-FR-KBRLEE 79  0.083 || 59 55.32 ZFR-9, 12—+ VU 1-HF 90 0.938

30 31.95 (E)-B-&A WM 91 0.106
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Table 2 The analysis results of the pyrolysis products of cord yceptic acid
i) AHX 5/ % 1 B4 s AR B/ %
s [&]/min e 300 °C 600 °C 900 °C P [&]/min e hxis 300 °C 600 °C 900 °C
1 7.125 2-RH-1-TN M .62 —  — | 21 26.450 R Z5E R 1.27 0.48 0.62
2 10.612 T 0.65 — — | 22 28.677 SR T — 239 1.69
3 13.523 T 1.10 — 0.41 23 28.684 TR -2 - TN M 552 — @ —
4 13.891 1, 4-JK -l 2.77 0.12 3.54 | 24 29.340 T H e 4.36 0.32 0.35
5 14.114 EIIEY — —  0.42| 25 30.197 Z-11-F SRR 1.44 — —
6 16.384 DY SRR PR R 0.23 — — | 26 30.637 il 16.82 1.75 —
7 18.834 1,4-D-T %G HE — —  2.841 27 30.867 2,3-—HE-1-c¥ 0.24 — —
8 18.884 o~ D~ 7 45 1 — 1.01 — || 28 30.968 -7 7.44  — —
9 20.599  2(1H)-XH g —  0.72 — || 29 31.249 APE_HBRIETR¥EE — —  0.32
10 21.363 2-FFEFEE-3-FFE TR — 2.46 — | 30 31.256 AP _FHRR TR 0.74 — —
11 21.471 11 — 323 — | 31 31.573 5—HH s — 342 —
12 21.939 1,5-KF-d-HEr 2,63 —  — | 32 31.581 PRt IR —s— T 1§ 13.76 — —
13 22213 1,4-Bf-D-H R — — 6.95| 33 32.316 2*55‘_::'?;:%&%‘2’ — 203 414
14 22.336 1,5-KF-D-H g2 H —  — 11.56|| 34 32.539 O R -4 1.32 0.41 —
15 22.343  1,4-BF-D-%5 %) s — — 14.40| 35 32.549 2-H BT 3O R R — —  0.97
16 22.797 HHERR 7.92 3.23 12.01| 36 32.878 1-+=8 0.80 — —
17 24.029  1,4-WF-D—2FF i —  0.90 1.98| 37 33.296 FE kR 0.55 — —
18 24.360  B-D-IkN L pNg — 18.18 23.85| 38 34.730 AN 4.14 — —
19 24.807 U B A — — 8.75| 39 35.256 i 5 R .33 — —
20 25.701 8- A LR 4.63 2.05 3.25| 40 35.587 7SRRI 0.67 —  —
R AR R,
23 RELZBARIMTIMIHOIER
Table 3 The analysis results of the pyrolysis products of cordyceps polysaccharide
LEA s AEXT & i/ % LB s AEXT /%
F5 %jﬂ mEE LR 300 °C 600 °C 900 C ¥ %ﬁrﬁi Tty 300 °C 600 °C 900 °C
1 6.21  3-H3-25-0m—f 019 — — | 20 13.40 2-H - 1H-Ef — — 07
2 6.69 5— P 5k g g 0.23 0.68 0.52 21 13.58 RHIR 0.09 — 0.0l
3 8.34 FR LA 3 A T — — 0.55| 22 14.12 IR e — — 201
4 853 5,6-"%-2H-MM-2-FH 0.08 0.33 0.13| 23 14.27 1,4.3,6-_JB/K-a-#%E — 0.40 0.37
5 9.60 2 MMHk 1 e 0.18 0.16 0.08| 24 14.72 3— S FENRIE -2 - 0.61 1.41 1.80
6 9.72 1,4- " H RIR %R — 0.21 0.08] 25 14.90 1-H - R —  0.30 0.52
7 9.94  3-FE-2 5-mkME"E]  0.21 1.58 1.77| 26 15.11 2, 3-HeERm —  — 0.9
8 10.24 1 -Z IR E R IR — —  0.52|| 27 15.49 3—H L — 0.18 0.25
9 10.42  5-EH-1-ZFEnkms — 0.13 0.12| 28 16.79 2k IE T i — — 0.25
10 10.75 e 4.21 3.76 1.15| 29 16.96 2-(1-WREHRL) 2% —  — 0.2
11 10.86 2, 3-FR G I — — 0.24| 30 16.94 8— ML I iE 0.76 — 0.41
12 11.29  4-HIBLBEE-3,6- _F% — 0.15 0.27| 31 17.90 T 0.21 0.42 0.31
13 12.01 2,6-WRIE —f 1.63 1.94 0.61 32 18.16  1-HEmMis-2-%®  0.17 0.26 0.45
14 12.61 1,3-"FHE-2-2FHHE — — 0.13| 33 18.26 4 W FE i 2 W g 0.31 0.28
15 12.69 2- I HE- 1 -THIFIE — — 0.11| 34 18.42 5— H 35| — 0.23 0.26
16 12.89 1 - LB — 031 — | 35 18.74 S-WK-3-=J MMM 0.16 0.34 0.55
17 13.19 1-F - 1H-Ef — 0.8 1.02| 36 18.89 1,4:3,6-Mi/k D-HEEW 0.21 0.41 0.16
18 13.32 1,2,3,4-PUH RIE — 0.21 0.621 37 19.82 1-(2-NkEE3E) T HR — 0.11 0.38
19 13.33 ) S5 75 A 4 — — 0.24] 38 19.95 2’5455‘::5%%‘1’ — 210 1.80
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{5 B2 B AEXT & /% fREE AEXT B /%
= &Y 2 Bk Fe o A& W2 Fk
T i/ min SRt 300 C 600 °C 900 || 7 [/ min Shat 300 °C 600 C 900 °C
39 20.08 2-RINHEE — — 1L.17| 49 20.66 1,6-Mi/K-B-D-Fi%MH — 0.28 1.72
40  20.28 ORI g 0.12 — — |50 21.76 D— B A 26.61 35.28 16.84
3,5,8-=H -1, . K — B ) A
41 20.33 Ry T 1 1.97 1.84 || 51 22.94 1,6-fi/K-B-D-Hi%HE 10.31 1.21 0.85
1,4,6-=H%-1, o A
42 20.50 5oLyt 0.46 0.72| 52 23.14 14—k —H 2w 5.31 10.52 6.24
43 20.56 2,4-" BRI 0.57 1.07 0.75| 53 24.02 1,5-iK-D-p3lbiEE — 0.35 8.15
44 20.78 2,3,6-=HIHEZ — 0.86 1.28| 54 24.08 LR —  0.64 —
45  21.04 1,6,7-=H}ZE —  3.42 5.13| 55 25.14 1,5-WiKk-D-HEEm: — 1.09 —
5-2. i H-6-H 3 o Ty
46  21.43 SR 3.21 1.98 || 56 26.70 S-HEIFTER 1.22 0.95 1.38
_ i - - /‘_\iégu[?tug’ﬁ[ 1,2-a] o
47 21.75 1,2,3, 4-PUF 2% 0.41 57 28.52 MR- 1 4-— ] 0.76 0.47
48 22.71 3,3'— " HIBRBER — — 0.47] 58 31.70 P E IR 0.23 0.11 —

D—Ba] 988 4 H B G 49 35 s, D — Bl 38 4R e i 2 i
C3 ZEFH AR, UL W 7E B MR U N D~ Bl W A7 m]
RESTHRS 28 AR U, D s 5 0 A i R 2 it —
SEMIRE RN, 75 300 °C AT HEAT PR LA I
5 22 F (DERCRER T 80% ) , &t fie s 94 D-
B[, U 1, 6Bk —-B—-D— i %4 ; 7E 600 C
IR T, S AL &Y 41 B (IERE KT
80%) , %t f e B D-BTisBE, O 1,4~
JK=H EE W 18 900 °C 2l B T, JLAG AL & %)
50 Ffr, & A e AT g D-BERE O 1,55

IK-D—2F-ZUHEE DAL= rh R AT DA H e
B2 TVEORIESEE AL kb NER 2 N
L
2.4 ZHBERIEXERRNER

A R R PR IO A 1) 45 MR B PPN 25 2R
R 4 Pis  Horh B SRS 45 048 Al 2o LA AT
WA A4, M AT N 0~ 3 43 .0~ 10 435 TR A
& BT IERRFAE R AR AE 45 T4 bR G 1 PE A 2
1355 - ES 5 0~5 43 0~10 43 0~ 10 43, 3R
4 (2 SR AT AT A SRR U 36 A A XA 1)

R4 ARBFRBUERH &G BB ETIFNER

Table 4 The sensory evaluation results of cigarette samples prepared by Cordyceps sinensis extract an
- Xof BR2H M el sk ot B 28
WA VR MEFE R B B
55 I 1.56  6.11 1.44  6.67 IS 2.50 3.00
Ha@iﬁlilﬂ% 0 0 0 0 R Pﬁiz% 0.50 0.50
HE .00 3.44 1.44  3.67 TR 0.50 0.50
R 0 0.44  0.44  0.56 VS 0 0
e 0 0.33 0.22 0.22 R ) 8/ 5 SRR B 8.50 9.00
N 0 0 0 0 M 3R BR /& 8.00 8.50
R 0.22  0.22  0.22  0.22 || 4fEkk e 8.00 8.75
- W 0 0 0 0 RFiE T 9.00 9. 00
2y 0.11  0.11  0.56 1.33 i3IS 8.00 8.75
IFEis 0 0 0 0 S JEE K 8.50 9.00
GRS 0 0 0 0.11 HFR 7.50 8.50
pUES 0.11 0 0.78 2.56 FEtE 7.00 8.50
%%& 0 0 0 0 WA ém)ﬁﬁ/iftl/lﬁlil‘ﬂ 7.50 8.25
LA 1.11 3.11 .22 3.00 RS 8.00 8.75
A 0.33 2.56  0.67  3.33 SRR E 7.50 7.75
Sk 4.50 4.50
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Analysis of the effective components of Cordyceps sinensis
extract and its application in cigarettes

TIAN Shu',CHAI Ying”, TIAN Dayong’ , DONG Lu®, WANG Feiyi’, GAO Duo’,LI Liqun®,ZHANG Junsong'
1. College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. Inner Mongolia Kunming Cigarettes Co., Lid. ,Hohhot 010020, China;
3. Inner Mongolia Tobacco Quality Supervision and Inspection Institution , Hohhot 010010, China

Abstract ; The flavor component in the Cordyceps sinensis extract were analyzed by GC-MS, the pyrolysis products of the
Cordyceps sinensis characteristic components including cordycepin acid and cordyceps polysaccharide were qualitatively
and quantitatively analyzed by pyrolysis coupled with gas chromatography and mass spectrometry (Py-GC-MS). Aroma
style and influence on the sensory quality of cigarette after adding Cordyceps sinensis extract were evaluated according to
the sensory evaluation methods for Chinese-stylistic features. The results showed that Cordyceps sinensis extract mainly
included butanedione, ethyl lactate, y-Butyrolactone, butyl butyryl lactate, coconut aldehyde and other aroma compo-
nents with creamy sweet flavor. Cordycepic acid and cordyceps polysaccharide could release small molecular dehydrated
monosaccharides, small molecular aldehydes, ketones and other flavor substances which influenced the flavor character-
istics on cigarette during pyrolysis; the proportion of dehydrated glucose, mannitol and d-alose was high accordingly with
high pyrolysis temperature. The effect of Cordyceps sinensis extract on cigarette aroma style was mainly manifested that it
could significantly improve creamy aroma and sweet aroma and add flue-cured tobacco aroma, freshness and fruity aro-
ma. In terms of taste style, it could enhance the sweetness of cigarette; In terms of comfort characteristics, it could
reduce oral irritation/tongue burning and oral residue, and increase smoking convergence, and reduce laryngeal dryness
and nasal irritation; In terms of smoking characteristics, it could enhance the aroma, increase aroma richness, soften
smoking, make the smoking more delicate and mellow, and cover up offensive taste.

Key words : Cordyceps sinensis extract;aroma component;cordycepic acid ; cordyceps polysaccharide ; pyrolysis
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