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Tab.1 Basic information for test materials

Hur

Ak s i EiEbA £ pe P S

DY) 1]t A TElY i B 5 VU128 35 JH T 0 R )
Va1 E A A5 ot B2F 5 U 1148 3 1 T 0 2 )
AR TN86 3B B2F 5 TR T TR T A ]
=R I LLAERETC et B2F 5 = P A KM B A ]
TR 5 A T 100 st B2F 5 THA KRBT

T 5 FHSEBMI7 BI SRS A 7 ZFIR KR AR, ARSI Y 5 AN ] e 1) S22 2000 45 1T ko

1.2 U5

a- KB W bR O BT Accustandard 2 ]

(New Haven, CT, USA) , HIE e NAR AR E
11.2ug /mL f5H; IEC k. BUT 3 H BEIY & T Tedia
A+ (Fairfield, OH, USA) ; E¥%f#H Vortex-Genie2
Z U REeiRiR & %%, W E T Scientific Industries 2 ]
(USA) ; HPLC {#i il Agilent1290 I & T Agilent /¢

7] (Palo Alto, CA, USA) ; GC/MS fii A Agilent5975
T E T Agilent A7 (Palo Alto, CA, USA) .
L3 MEFE

SR FH g 0 B R TR R o 50 () 1 e 5 T 3
BT AR HE 57230 LC-GC J5id P il s AR 8 e 3 Ll 2%
HERHT T E
1.3.1 JHMAE S T AL BE

FREL 0.2g M0 K FE BN 20mL 82 R A, A
SmL IE R R T B HEBOR AR (1 D, R)E
O 200uL o- 8% 28 (11.2ug /mL) WARER, ##
H 24h, TEREIRIRA A LB E 200 583 1 708D,
3000 % B0 10min, L1 ~2 mL iR 2 R
1.3.2 HPLC %1%

Waters Styragel HRO.5 HE/I% i 4E (30cm X 4.6cm

id, Sm) , WA ZEH L, JE 0.25mL/min, #f
¥ 20uL, H:¥E 46 30°C. DAD il 9 K 238nm.
254nm A1 320nm.
1.3.3 GC/MS %A

%  k: DB-5MS (30mX0.25mm i.d., 0.25m
df) , R IEIRE 40°C{#+F 14min, LA 4°C /min
TH2 290°C, 4% 5min. GC/MS fEHi£kiRJE 280°C,
MS B 7R A 230°C, PUMRATILE 170°C, & E
45~350amu. Jii i % F NIST98 #1 WILEY6.0 i J%
HE RN, BUEHRIERT R 1, KHARE
SE .
1.3.4  FO%M

S H R TR RSO Bk 5 S B
FRGBEH fRE 25 E ) B
1.4 HiESH

K Excel2007 HE4T HE Rt # i Ab FE N2 1K, iz
SPSS 20.0 # T4 1T HT

2 ZR5GW

FLIAR - AP eE JE AR A £ 6 4 I ko 72
T ERARAE SR IR, AR R R 2.
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WK 2. HRATE W, ASFESEBHEFE 5 (A 2 7 3,
P O O A o ) 2 e S TR B B, FL AR
JUIH, 92 JR MR A ot P B fIK. [RISRBL AR, Y

N B - 2 T 2 s T = r A, =Rk
BT R RGN . BE RN (R R, 3 AR
A it 7 2 P R 5 B 20 S B THE R B
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Tab.3 Changes in Geranylacetone content of different types of tobacco during storage

Hi[X 2 N P R WIGGME M(ng-gh) W&E (uggh)  CFIME A(ug g
DY )1 A R y=-0.0001x" + 0.015x + 1.4526 0.830%* 1.569a 1.905a 1.752a
YIS ¥ =-0.0002x" +0.0192x + 1.162 0.812%* 1.258b 1.528b 1.496b
=T AR ¥ =-0.0006x" + 0.0401x + 0.8148 0.832%* 0.786¢ 1.052¢ 1.248bc
PP ¥ =-0.0002x" + 0.0031x + 0.8895 0.711%* 0.752¢ 0.384¢ 0.794d
TR 925 IO ¥ =-0.0005x" + 0.0307x + 0.8254 0.748%* 0.734c 0.725d 1.066¢

e e RE) o AR WS E R (p<0.0D)

212 “EBRBE NS S E R A
MAS RSB A il 6 4 B AR I 580 18] — S B

HARFPIAE NG FREZGRARZ R A Gt 2B L (p<0.05) - .

Mo [FIRPSEALARI- 1], DO )1 PR — SR A
R N ey = 201D I TN EaR S iU N g ey £

PEWBE S =2 . (R 3) AIE S, VUNIWOH —EhE  BE ey (a3 0, 3 AR Ak — SRR bk P R
PR ER S ERTHZ TN AW, B WmE - =W E2EIELENE R &SE. HETF 36 MH
IR EE S B EE R T o AMECL LR R B E A, A EAE 5T 50, 43 N H IR B
JHRE S . [FH XA FZE RV — Ak BE S B E A
R AFRZEBETF#RIEIEF - SHERNES ST K
Tab.4 Changes in Dihydroactinidiolide content of different types of tobacco during storage
b [X 2T n W 2 YIIEME ((ngg) RAME M(pgg")  CPRIME /(uggh)
VU )1 A AR y=-0.0029x" + 0.241x + 7.4511 0.923%%* 8.212a 11.279a 10.938a
VY1 = A ¥ =-0.0022x" + 0.2418x + 6.2494 0.856%* 7.682a 11.053a 10.668a
= T F ¥ =-0.0026x" + 0.2509x + 2.9545 0.931%* 3.588b 7.637b 7.066b
IS ¥y =-0.0019x" + 0.1658x + 3.6045 0.845%* 3.776b 5.868¢ 6.093b
T e 925 AR y=-0.0028x" +0.2171x + 3.6826 0.919%* 3.686b 5.772¢ 6.670b
2.1.3 3- 5k -B- A KRG & =AML BB ARG ESELERTEER, s/ Al

M 3-Fodk - “HKSE T ENMES R (KRS
FTUAE Y, BRI gl 3- et B- K S
e, WS AR R i 3- FRdk -p- K
B & LR 2. RIS h, R 3- ¥

ﬂi?ﬂmé%ﬂ MEBT LA H, 3 MR AR
- 3- F2 Ak -B- SR S 5 B B ek () 4 0 2 3L
SEHINJE RIS, BT AT 4 FHIEECOS, B H
FiZEH
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Tab.5 Changes in 3-OH-damasone content of different types of tobacco during storage

2 % LG ey -1
b X 3 AR Yo R M PUaME / B/ I/
(pgg?) (pgg™) (pgg)
VU )1 y=-0.0012x" + 0.0917x + 1.1094 0.932%* 1.399b 2.071b 2.382¢
Y1 A y =-0.0003x" + 0.0362x + 1.4254 0.710%* 1.512b 1.966b 2.092¢
2 FE AR y=-0.0013x" +0.1071x + 0.9392 0.877%* 1.294b 2.291b 2.492¢
= B I y=-0.0021x" + 0.2082x + 1.1756 0.932%* 1.906b 5.310a 4.724b
T R AR y=-0.0031x" + 0.2289x + 3.0981 0.968%* 3.067a 5.377a 6.020a

2,14 FHAET ZES =R

MASFIZE BRI FE i BRI K D 22 b, MBI 2k BT E RS, T
TETR (K6 MTEH, NEBMEAFEREE 352 40 A ZE I A 3 BB AL 5 A AL
WED MG ELREER. FRMENFES T, W ET 2 E— 7o IR R e 24803575 0.78 A
JEHE S KT =/ A, miEmeEEzR. b, SAREEE.

FUBIME S PR P 50 2 s B I T PR 388 2

R 6 ARAXAAFRIEIETENET WS ENTML

Tab.6 Changes in lonone oxide content of different types of tobacco during storage

, s i)l & S 34
i [ K7 AR o R R PHAME / A/ T/
(pgg) (pgg) (pgg)
DY) 1] A AR y=-0.0001x" + 0.0146x + 1.3364 0.966%* 1.374a 1.833a 1.640a
Y1 A y=-0.0001x" +0.0199x + 1.2456 0.957%* 1.329a 2.004a 1.702a
= B A y =-0.0002x" + 0.0179x + 0.8806 0.952%* 0.931b 1.332b 1.210b
Z B I ¥ =-0.0004x" + 0.0338x + 0.8937 0.778%* 0.972b 1.354b 1.397b
MEINEpE G| ¥ =-0.0005x" + 0.0388x + 0.7843 0.940%* 0.766b 1.241b 1.294b

2.1.5 B- R EEE RN
WA RS R i 22 B AR B- 5% 2 S ESeTh R A B, M RATRE J 2 B H R AE

SEAMN GRT WA, W E- KT ZHSE 5 A RS SR — o RO R R %

A, B TR R . R SRR AR

FERL S DU AR B- 2 ZE S 'R T am Al

M, TR RS R T =m0 o BB TR, DY) A A
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Tab.7 Changes in beta-Ionone content of different types of tobacco during storage
R o w14k P 2% 15
I 2478 AR Yo R R BIRME / BAE ] YHEE/
(pgg) (pgg?) (pgg™)
VY ) 1] A AR y = -8E-05x" + 0.0042x + 0.8048 0.712%%* 0.795a 0.780a 0.830a
VY1 = y = -2E-05x" - 0.0004x + 0.7914 0.931%x* 0.804a 0.688b 0.757b
= Fg A y =-4E-06x" - 0.0014x + 0.7473 0.895% 0.766ab 0.633¢ 0.702bc
- B I y =2E-05x" - 0.0033x + 0.7057 0.879% 0.723b 0.566d 0.635¢
¥ e 925 AIK y = 1E-05x" - 0.0022x + 0.7059 0.871%* 0.729b 0.600c 0.657¢

2.1.6 W AR BT R AR AR
2.1.6.1 EA:%Ml

AR ZEBYIR I 5 6 4 3 SR TR B & =)
il 1 &8N (K- nLUEH, ASESEELE M 5
W EE = FRESEE, AEE RS E
e T, LR T IR A o R SE T]

RSAEAXRBEAHRIEEIETEET=

VU1 B B =@ 1 R0a6 & T i A,
1 Il A T 2 e T R 2 BT 3 SRR
HRE b B = 1S R e b, R B
T3 o BRI TRV 1 O MR S5 W BE R, T 35 A A AL &
MBS, AW, WET 55 A H EAA
FEAG

R 1 SERTN

Tab.8 Changes in Meg!1 content of different types of tobacco during storage

N e WItG & 15
i [ K7 At e B3 I / A/ FaE/
(ngrg™) (ngg™) (ngrg™)
VY )1 A A ¥ =-0.0004x" + 0.0397x + 0.6321 0.964%* 0.718b 1.708a 1.357b
VY I By AE ¥ =-0.0002x" + 0.0168x + 1.5856 0.776%* 1.595a 1.955a 1.839a
= F y = -0.0004x" + 0.0427x + 0.9007 0.983%* 0.872b 2.144a 1.718a
= I y =-0.0003x" + 0.0262x + 0.1006 0.827%* 0.255¢ 0.469b 0.490c
T e 9% AR ¥ =-0.0005x" + 0.0317x + 0.177 0.846%* 0.284c¢ 0.325b 0.546¢
2.1.6.2 BEE =GN 2 K. FANIHSIHE S =& 2 &3 BTt

MAS RSB i 6 4F B AR IR0 18] 2L S =
B 2 & EAR (R 9) LR M, ASFZEARHEMF
EE =M 2 S EAREESS. OMRRHFE SR
By, FUERGIH, )8 AR b b B =R 2 &

PP ETHE TR . = e Een S &
BARAE T E KT DU FR . b X B =
J R 2 S B AR . 5 AR — o O LR R (UL
FEJEBIIE BN . 2 KT
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Tab.9 Changes in Meg?2 content of different types of tobacco during storage

s s WluG A 24 V15
b X 3 AR Yo R M PUaME / B/ I/
(pgg?) (pgg™) (pgg)
U )11 it 0 y=-0.0021x" + 0.2349x + 4.0534 0.950%* 4.952¢ 10.216b 8.305¢
Y1 A ¥ =-0.0008x" + 0.0903x + 11.715 0.900%* 11.546a 14.442a 13.415a
= FE A y=-0.0021x" + 0.289x + 6.0358 0.980%* 6.193b 15.608a 11.893b
= B I y=-0.0022x" + 0.1764x + 0.7818 0.812%* 1.568d 2.905¢ 3.260d
T R AR y=-0.0023x" +0.1614x + 1.6928 0.810%* 1.921d 2.882¢ 3.670d
2.1.6.3 BEE=/{ 3 T 3 G A E KT B I, e ek R

MASFI BRI A G A2 BRI T EE = SR AT R R . R B S =R 3 2
B 3 S EAR (K100 PRILES, AWM ERT BN 3 MR B =0 3 58N
fh L =GR 3 S B TR, WO S e ecb, RS S EE =0 1 AR
MHEsh S EER AL . FASEAE, T EMHE

R 10 FRILAEMFRIEEZREHES =G 3 SBHEL

Tab.10 Changes in Meg3 content of different types of tobacco during storage

N o Il i 24 15
S < A weRs A LA iy
(pg-g) (pgg) (pgg)
DU )T ¥ =-0.0004x" + 0.036x + 0.4925 0.934%** 0.605b 1.060b 1.052b
VY 1T A ¥y =-0.0003x" + 0.0182x + 1.2179 0.662%* 1.146a 1.360a 1.431a
= T F A ¥ =-0.0005x" + 0.046x + 0.7035 0.963** 0.773b 1.443a 1.390a
PAyp = | ¥ =-0.0004x" + 0.036x + 0.2915 0.929%* 0.361¢ 0.838b 0.840b
T e 925 MR ¥ =-0.0006x" + 0.04x + 0.568 0.929%%* 0.595bc 0.915b 1.062b
2.1.6.4 BEE IR 4 AL IX R T et R R ) AR AL A S B = A

MAS RSB I A 6 4 FARIROU I B G =06 1AL B 5 A (5 S = AR B 4 &5 Bl e () 389
B 4 AR (R1D WAL, AWEETERE TR, ERE2IH SIS &S, HAE
LG 4 SR IA,  JE AR A h R A IR 35 N H B4 EIE B (E .
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Tab.11 Changes in Meg4 content of different types of tobacco during storage
s N I e 2% 15

MK KT AR Wt R BlaiE / AL A
(pggh) (pgg) (pgg)
VY1 A y =-0.0025x" + 0.2555x + 3.4574 0.934%* 4.024c 9.893¢ 7.839b
VU y = -8E-05x" + 0.0589x + 9.4425 0.964%* 9.348a 12.967b 11.067a
o Fd A y=-0.0021x" + 0.2667x + 5.9838 0.961%* 6.364b 14.064a 11.196a
LS y=-0.0026x" +0.1921x + 0.6183 0.758%* 1.557d 2.585d 3.114c
T R 1% IR y =-0.0025x" + 0.1754x + 1.3585 0.794%* 1.701d 2.514d 3.484c

22 MWHEREIEPAEEEEBIERSSEN
T
2.2.1 et AR A A B ARk

AR ZE RS IR R 5 6 55 1 AR I8k 3 8] 5 2 &
B (K 12) EH, ANFEEEE, G0 R

TR G i P BN B 5 S L o o o B
Fp SRR RE St & = R AN, HRRAIRE
RSN E ZE 5o 3 A ISR Tt i &5 B T Ik
HIRBL TR, 5 0 A R 5 W s 30 2 e
T PR, N R PR

R 12 FEXRBYAM#FRIEZ 2P AR S 2R EL

Tab.12 Changes in Solanone content of different types of tobacco during storage

G ok S5
TES 4 wemn Al AL A

(pggH) (pggh) (pggh)
VU )T R ¥ =0.0006x" - 0.0539x + 4.5758 0.783%** 4.746b 3.423a 3.769ab
PIRENifG ¥ =0.0008x" - 0.0709x + 5.4447 0.748%* 5.726ab 4.038a 4.403a
= B ¥=0.0013x" - 0.1201x + 6.4477 0.919%* 6.567a 3.534a 4.509a
PAp e y = -1E-05x" - 0.0287x + 3.8992 0.959%* 3.926bc 1.662b 3.051b
T A 0% S y=-0.0003x" - 0.0095x + 3.6352 0.984%* 3.686¢ 1.806b 2.947b

2.2.2 U AR P RN S = AR A

AN [E SRR A 6 AT 5BR A (8] % Al — 1 25 &=
Al (R 13) HRrE W, B A R S R A T
P E RN 0400 png/g » BE K TR, B
BRRT B [F—288000], 2w o A B hn — el

BRERTWEEMN, =5 G & &R KT )1
U Tt FEH, 5 o A e B — R
57 i o TV0) K6 0 7 3 AT AR, L v G O 11 e {1 s 3% 5 A
o BEAE R AR A A IR M 2R AR HeE R AL
$iEE0.93 b, MAREERG.
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Tab.13 Changes in Norsolandione content of different types of tobacco during storage

Hi[X Y N WERK  WIAME/ (nggh) BEE/ (puggh) CFIIME/ (uggh

VU )1 PG ¥ =3E-05x" - 0.0055x + 0.3085 0.947%%* 0.285bc 0.093¢ 0.190bc
V4 A ¥ =-5E-06x" - 0.0011x +0.1172 0.935%* 0.119¢ 0.020c 0.078¢
= B y = 8E-06x" - 0.0027x + 0.2011 0.953%* 0.198¢ 0.055¢ 0.132¢

=B ¥ =5E-05x" - 0.0062x + 0.6428 0.946%* 0.606a 0.443a 0.521a

TR )% I ¥ =TE-06x" - 0.0025x + 0.3417 0.942%* 0.346b 0.198b 0.278b

23 HEPEIREFREESYREENETL
MASFISERLIH A i 6 471 530 ) B S 2 S A ot
BEAN (R4 PAE N, EREE R S R
i, WO R A B BOF AN 46.251 ng/g, HX
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Tab.14 Changes in total ketones content of different types of tobacco during storage
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Changes of main ketone aroma components in burley, sun-cured and flue-cured tobaccos
during 6 years in storage

ZHANG Mengyue', SHI Hongzhi', BI Yanjiu®, LIU Baizhan’, ZHOU Jun’, DUAN Weidong’
1 National Tobacco Cultivation & Physiology & Biochemistry Research Center, Zhengzhou 450002, China;
2 Key Laboratory of Cigarette Smoke Research , Shanghai Tobacco Group Co., Ltd., Shanghai 200082, China;
3 China Tobacco Henan Industrial Limited Corporation, Zhengzhou 450000, China

Abstract: Changes in main ketone aroma components in different types of tobacco leaves during long time storage were investigated.
HPLC-GC/MS was applied to measure content of main ketones during natural storage for 6 years. Results showed that: 1) With the
increase of storage time, the changes in main ketone aroma components in samples conformed to quadratic curve model. Total content of
ketone aroma compounds in burley tobacco was the highest, with average value of 46.251g/g during storage, and it increased for a longer
time during 6 years storage with the peak value appeared at the 61 months. Sun-cured tobacco was the next place with the average total
ketones content being 40.053pg/g during storage, and the peak value appeared at the 48 months. The average total ketones content of flue-cured
tobacco was the lowest, only 26.306pg/g,with the peak value appeared at the 38 months. 2) Contents of carotenoid degradation products such
as megastigmatrienone, oxo-ionone increased first and then decreased, showing a parabolic model. The contents of solanone and norsolandione
decreased gradually. 3)Burley tobacco and sun-cured tobacco had the highest content of megastigmatrienone and B- ionone (0.830ug/g).
Norsolandione contents of flue-cured tobacco samples were relatively high with average value reached 0.400ug/g. According to the research, the
appropriate aging time was different for different tobacco types; burley tobacco and sun-cured tobacco were more durable to storage than
flue-cured tobacco. Therefore, the storage time of flue-cured tobacco should controlled within 35 months, and the storage time of burley
tobacco and sun-cured tobacco could extend to 60 months, for the benefit of improving usability of tobacco leaves.
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