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Tab. 1 Sensory evaluation results of fermented tobacco leaves

B
fabr

C3F-C C3F-0D C3F-5D  C3F-10D  C3F-15D B2F-C B2F-0D B2F-5D  B2F-10D  B2F-15D
2k 5.0+0.0 5.0%0.0 5.1£0.2 5.1£0.2 51+£02  5.0°+£00  50°+£0.0  59°+02  62°+t03  6.1°+02
W 50°£0.0  5.0°+£0.0  54°+02  59°+02  56°+02  60°£00 6.0°£00 6.1°+£02  62°+03  6.0°+0.0
U 50°£0.0 519102 56204  64°+02  6.0°£03 50200 52203  54°+£02  64°+£02  6.1°+02
AR 50°+£0.0  5.1°%02  51°402  64'£02  6.0°£03  50°£0.0 519%02  54°+02 @ 64'+02  58°+03
R 50°+0.0  5.0°%0.0  51°002  64'£02  6.1°£03  50°£00  50°£0.0  52°+03  64'+02  6.1°%+02
g 50°10.0  5.1°F02  54°+02  6.1°+02  5.6°+02  50°£00  51°402  54°+02  6.1°102  54°+02
S 50400  52°4£03  5.6b+£02  6.1°+02  6.1°%02 50200 51602 51%+02  54°+02 53403
B 55400 55400 56+02 64°+102 59°+02  50°+£00  50°+£00 58°+03  64°+t02  6.3'+03
Sy 405400 411002 43.0°+£08 48.6°10.6 462°+0.6 41.0°+£0.0 41.6°+02 442°40.6 494104 47.1°+0.6

W VPR BRI 9, ARTFRFRRZEREE (P<0.05) .

Note: The maximum scale of each column is 9. Different letters indicate significant differences (P<0.05).
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Tab. 2 Routine chemical components of fermented tobacco leaves

A B e
fatr

C3F-C C3F-0D C3F-5D C3F-10D C3F-15D B2F-C B2F-0D B2F-5D B2F-10D  B2F-15D

S /% 1.95°40.03  1.91'£0.06  1.25°+0.03  1.36°+£0.08 137°£0.07 2.74'+0.02 2734001 2.33°£0.04 231°0.01 2.40°+0.08

W& JEHE 1% 18.03°£0.08  17.99°+0.06 15.83°+£0.25 16.82°£0.37 17.01°+0.18 15.62°+£0.29 15.54'£0.20 15.58'+0.23 13.81°+0.13 15.40°+0.24

B % 229°+0.02  229'40.05 224b+0.01  2.16°+0.03  2.17°+0.00 2.73°£0.02  2.73'+£0.02  2.61°+0.01  2.66°+0.02 2.64*+0.00

R /% 19.02°4£0.02  19.17°+0.05 17.62°+0.15 18.57°+£0.16 18.70°+0.25 16.04°+0.51 16.97°+0.04 17.03°+£0.23 15.44°+0.61 17.03°+0.26

ME BEW 1.17°2001 12004001 1.80°+£0.06  1.59°+0.08  1.59°£0.08  0.99°+0.00  1.00°+0.00 1.12°40.02  1.15°+£0.01 1.10°20.04
MBS 9.74°20.12 10.02°£0.31  14.13°+£0.39  13.69°+0.89 13.66°+£0.54  5.85°+0.16  622°+0.02  7.31°£0.19  6.68°+£0.28 7.09°%0.16

Wb 72 0.99°+0.09  1.18°£0.03  1.79°£0.32  1.75°+£025  1.69°£0.09 042°£026 1.44°+£020 1.45°+045 1.62'£048 1.63°+0.48

H: ARFRFRREREE (P<0.05) .
Note: Different letters indicate significant differences (P<0.05).
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Tab. 3 Statistics of major volatile substances from fermented tobacco leaves

R 5
IR 1%

C3F-C C3F-0D C3F-5D C3F-10D  C3F-15D B2F-C B2F-0D B2F-5D B2F-10D B2F-15D
1- ) -3- W 0.1140.02  0.07+0.02 - - - 0.05+0.02  0.01+0.02 - - -
KLl 0.40°+0.05 0.45°+0.03 1.03°£0.08 1.02°+0.12 1.08°+£0.10 0.29°+0.05 0.33°+0.01 0.95°+0.11 0.64°+0.09 0.80°+0.07
SR ) 17.14°+0.19 17.21°£0.20 17.62°+0.11 18.08°+0.19 18.08°+0.12 14.42°+0.14 14.43°+£0.06 15.49°+0.26 16.47°+0.06 14.67°+0.22
SNV 1.79+0.07 1.784£0.06 1.77+0.15 1.79£0.06 1.90+0.05 1.45+0.11 1.46°+0.11 1.71°£0.11 1.57°£0.10 1.78°+0.06
BRI A 0.97°+0.02  0.85°+0.05 0.68°+£0.02 0.79°+£0.05 0.79°+£0.03 0.63+0.04 0.62+0.04 0.57+£0.01 0.54+0.13  0.63+0.09
T - - 0.05+0.03  0.05+0.01 0.09%0.04 - - 0.04°+£0.02  0.04°+£0.01  0.07°£0.01
ECE 0.37°+0.03  035°+0.01 0.11°+£0.01 0.14°+£0.07 0.18°+£0.03 0.14+0.01  0.13+0.01  0.07£0.03  0.08+0.01  0.080.01
LR 9.47°+0.12  9.20°+0.03 5.76°+0.13  8.01°+0.07 1.91°+0.07 7.16'+0.08 6.92°+0.05 6.09°+0.14 3.02°+40.07 2.94°+0.13
23- T fE 1.05°+0.08  1.13°+£0.09 0.59°+£0.03 0.59°£0.05 0.17°+0.02 0.47°+0.05 038°+0.04 0.14°+£0.02 0.41°£0.05 0.11°+0.01
2- HmE 1.14°4£0.06  1.24°+0.03 2.85°+0.12 2.85°+0.11 2.45°+0.06 1.04°+0.04 1.38'+0.12 2.78'+0.16 1.93°+0.07 2.41°+0.10
Gl 021°+0.03 025°+£0.02 0.40'%£0.05 0.44'+0.07 036°+0.07 0.15°+0.01 024°+£0.04 0.40'+£0.03 0.30°%£0.02 0.33"+0.10
3- I3 -1,2- PR - 0.03°+0.02 0.10°£0.09 0.17°+0.11 0.19°+0.05 - 0.02°+0.02 0.18°£0.02  0.15°£0.03  0.19°+0.02
2- ZkFENL 1.03°4£0.09  1.05°+0.09 1.25°+0.12  1.90°+0.08 1.23°+0.04 0.87°+0.08 0.87°+0.11 127°+£0.01 1.01°+0.09 1.32°+0.07

2,3- A -3,5- R -6-

026'+0.01  0.34°+0.03 1.19°20.05 1.03°+0.04 1.31°+0.07 0.23'+0.07 046°+0.09 0.79°+0.04 0.69"+0.03 0.63°+0.12
FRE _4H- I -4- BR

5- F2 R R - 0.06°+0.02 035031 0.57°£0.06 0.66°+0.06 - 0.0940.06 0.19°£0.02 0.18°+£0.02 0.24'+0.01
7 H i - 0.01°+001  0.18°£0.02 0.14°+0.12  0.21°+0.02 - 0.03°+0.02  0.16°+£0.05 0.15°+0.01  0.16*+0.01
KR 1.26°+£0.09 1.21a°£0.05 1.06*£0.09 1.06"+0.08 0.98+0.09 1.13°+£0.04 1.18°+0.03 1.12°+0.11 0.78°£0.06 1.08°+0.02

0.77°£0.07 0.86°+0.03 0.89°%0.03 1.02a+0.11 0.80°£0.02 0.65°+0.07 0.74®+0.03 0.91°+£0.07 0.80°+0.07 0.75°+0.03

5
H
N
b




TRAG RS A& U B TN R 3RO B AL A 1 R SR 5
B3
R
W 1%
C3F-C C3F-0D C3F-5D C3F-10D  C3F-15D B2F-C B2F-0D B2F-5D B2F-10D B2F-15D
Fii 3.00°£0.41 3.33°4£0.18  7.09°+£0.06 7.34°+£0.18 7.25°+0.06 2.67°+£0.04 327°+0.16 9.81°+£0.25 5.87°£0.07 8.00°+0.12
3- LWL 0.01°+0.01  0.10°+0.02  0.13°+0.02 0.12°+0.01 - 0.01°+0.01 0.13°+£0.03 0.12°£0.02  0.12°+0.01
I AR 0.09+0.01  0.08+0.02 0.10+0.03 0.07£0.02 0.08£0.02 0.09+0.01 0.08+£0.01  0.08+0.01  0.08+£0.02  0.09£0.02
2,3"- Bk 0.1940.02 0204004 0.16+0.03 0244008 0.22+0.04 0.17°£0.02 0.16°+0.01 0.15°+0.01 0.17°£0.02  0.24'+0.03
T, 39.33°+£0.79 38.11°+0.26 32.58°+0.63 29.06°+1.06 31.28°+0.98 51.87°+0.89 48.60°+0.84 36.17°£0.28 43.60°+0.92 41.40°+0.84
NS i 0.13+0.03 0.11£0.01
IRUSERN 4R Y/HS8 24.10°40.62 24.61°£0.21 26.45°+0.27 27.32°+0.63 27.78'+£0.17 19.75°+0.25 20.20°+0.32 24.69a+0.41 23.13°+£0.37 22.57°+0.47
SR S B 16.42°+0.45 16.47°+£0.56 16.11°+1.15 19.26'+0.18 12.05°+0.01 12.46°+0.26 12.50°+0.35 15.32a+0.10 10.58°+0.20 11.57c+0.85
FEEREREAY A E 2032002 2074007 2.13+0.14 2224030 1.99+0.05 1.78°+0.11 1.94°+0.05 2.19°+£023 1.73°+0.14 1.99°+0.06
VAT R P i i 3.00°+£0.41  3.33°4+0.18  7.09°+0.06 7.34'+0.18 7.25°+0.06 2.67°+0.04 327'+0.16 9.81a+0.25 5.87°+0.07 8.00°+0.12
P i ) e 0.28°+0.01  0.29°+0.03 0.36°£0.02 044°+0.12 042°+0.03 026°+0.03 025°+0.02 0.36°+£0.03 0.37°+0.04 0.45°+0.02
He “ REREH, AFAFRERRZERZE (P<0.05) .
Note: “-” means not detected. Different letters indicate significant differences (P<0.05).
H3E 3 WA, B RE s b & B s R PLS BEALE T AW 7T
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B2 E A R E P B sk L, 7E PLS
Hd oy VIPE, Hdr VIPE KT 1 SRSy “HE”
A, NT 0S5 MEHH Y “JEEE” R, AR5
PLS AR “E B AR &) VIP H KA 5% R UL
* 4.

®4 EE VP ENEEERETNEAEXRE

Tab. 4 VIP values and correlation coefficients between variables
and total score of sensory evaluation*

HE VIP B34 VIP NES
(1] (1] [2] (2]

SR 1.05405  0.036772  1.06331  0.056659
4 R 1.08837  0.037969  1.08590  0.043628
ISR 1.08921  0.037999  1.09015  0.049978
sy 1.09040  0.038040  1.08772  0.043117
SE WYLyl 1.07559  0.037523  1.07239  0.035435
S/ S AE IR 1.04241  0.036366  1.04152  0.028124
WibE 22 1.06583  0.037183  1.06261  0.035554
K+ 1.02584  0.035788  1.02634  0.025490
B 1.09198  0.038095  1.08900  0.042062
[EREASY .1 1.09203  0.038097  1.08898  0.041730
TRk A TR 1.07117  0.037369  1.06808  0.040519
2- fEmE 1.04864  0.036583  1.04649  0.030948
7 A 1.06494  0.037152  1.06230  0.032732
2- ZEE R 1.07487  0.037498  1.07165  0.035613
7% P 1.07937  0.037655  1.07768  0.045153
2- R LI 1.09027  0.038035  1.08704  0.040694
it B 1.03044  0.035948  1.02806  0.031134
TR 1.08622  0.037894  1.08470  0.045832
2,3 Bkt 1.08526  0.037861  1.08232  0.041907
B 1.07196  0.037397  1.07741  0.054214

Ve VIP[1] A1 VIP[2] 73 55— A8 — L pesr L1 VIP, ARSCHR KL [1] A
FERFREL[2] 23 NE—FIE 1 ERAHC R B * 7E 0.05 /K L.

Note: VIP[1] and VIP[2] represent the VIP of the first and second principal
components, respectively; coefficient values [1] and coefficient values [2] represent
the coefficient value of the first and second principal component, respectively. “*”

means significant at the level of 0.05.
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Effects of Ophiocordyceps sinensis fermentation on sensory qualities and chemical
components of tobacco leaves from the minor materials area

ZHANG Qianying', GENG Zongze', DENG Yuxiang', LUO Cheng', LI Dongliang", DING Zhongyang’

1 Technical Research Center, China Tobacco Sichuan Industrial Co., Ltd., Chengdu 610066, China;
2 National Engineering Laboratory for Cereal Fermentation Technology, Jiangnan University, Wuxi 214122, China

Abstract: [Objective] To improve the quality and availability of Yibin tobacco leaves from the minor materials area, tobacco leaves
were farmentated using Ophiocordyceps sinensis as the starter and the effects of Ophiocordyceps sinensis fermentation on sensory quality
and chemical composition of tobacco leaves were studied. [Methods] Sensory quality of fermentation samples was evaluated and
routine chemicals and volatile components were determined. Partial least squares method and principal component analysis were used
to analyze effects of O. sinensis fermentation on sensory qualities and chemical components of Yibin tobacco leaves. [Results] Results
showed that fermented tobacco leaves had higher total scores of sensory qualities compared with unfermented leaves. On the 10th day,
the sensory evaluation of fermented tobacco leaves showed the highest scores, with contents of total alkaloids, and total nitrogen reduced
significantly. The total amounts of plastid pigment degradation products and cembrane degradation products in fermented tobacco leaves
were significantly higher than those in unfermented tobacco leaves. The total amount of Maillard reaction products in fermented tobacco
leaves increased showed a tendency of first increasing and then decreasing. Total nitrogen, total alkaloids, nicotine, nicotyrine, benzyl
alcohol, dihydroactinidiolide, reducing sugar, and total sugar were positively correlated with unfermented and control groups, and total
nitrogen/ alkaloids, total sugar/ alkaloids, total sugar-reducing sugar, beta-damascenone, neophytadiene, megastigmatrienone, 2-furaldehyde,
4-oxoisophorone, 2-acetylpyrrole, phenylethyl alcohol, D-solanone, 2,3'-dipyridyl were positively correlated with fermented groups.
[Conclusion] After fermented with O. sinensis, sensory qualities of tobacco leaves from Yibin are improved.

Keywords: Ophiocordyceps sinensis; tobacco leaf; fermentation; sensory quality; chemical components; correlation analysis
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