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Abstract: Sugar esters in tobacco play an important role as precursors generating tobacco aroma
species, and their presence significantly influence the quality of tobacco leaves. Typically present in
trace amounts, sugar esters in tobacco exhibit a diverse range of isomers, making their separation and
analysis a significant challenge. To address this challenge, mass spectrometry has been extensively
applied for the identification and differentiation of various of sugar ester compounds in tobacco.
However, there is no study regarding the separation and analysis of sugar esters specifically within
Burley tobacco leaves. In this research, Burley tobacco leaf extracts were obtained using the solvent
extraction technique, and underwent separation using silica gel column chromatography. Ultimately,
the fractions comprising glucose esters and various sucrose esters were collected, respectively. The

structural identification of these acquired sugar esters was achieved by liquid chromatography-tandem
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mass spectrometry (LC-MS"). According to the MS® fragment ions of sucrose esters, the mass
difference of 162.05 and 204.06 was mainly observed, implying an unbound fructose ring and a
fructose ring acetylated in the sucrose ester, respectively. The composition information of fatty acids
substituted to the glucose ring were further revealed based on the MS® or MS® fragment ions from
sucrose esters or glucose esters. By combining the relative molecular weight, molecular formula, and
the above mentioned fragment information, four types of sucrose esters from SE-I to SE-IV (referred
to as compound 1-20) and two types of glucose esters GE-I to GE-II (referred to as compound 21-31)
were finally identified. Among them, four sucrose esters of distinct molecular weights were newly
discovered, and the structures of eight glucose esters were reported for the first time in cultivated
tobacco. The sugar esters were analyzed by high-resolution mass spectrometry, which could
effectively distinguish the number of fatty acids substituted on glucose and fructose, thus facilitating
the differentiation of sugar ester types. Nevertheless, the identification of sugar esters in this study
was limited to determine the characteristic skeleton and fatty acid composition. Detailed information
on specific fatty acid types and substitution sites require further investigation using NMR technique.
In conclusion, these results contribute to the current knowledge of sugar esters in Burley tobacco by
expanding the range of identified types and providing high-resolution mass spectrometry data for
various types of sugar esters for the first time. These findings hold significant reference value for the

analysis, identification, and metabolism of different sucrose and glucose esters in tobacco.
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Fig. 1 Chemical structure formulas of four types of sucrose esters (SE-I-SE-IV)!"""'*!
and three types of glucose esters (GE-I-GE-III)"*
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Fig.2 MS analysis of tobacco extract under positive ion mode

PG R e S WG 28 (U0 m/z 329.2453, 359.2197
[M+Na]"). J#E BE 5 (m/z 589.2455~743.3457
[M+Na]"). #j % ¥¥ 5 (m/z 427.1930~539.2824
[M+Na]") & B3 o iy 52 B0 RE WS T | 28 0 I 1)
G3ESRVE B, AR S50 R A B AT €5 1 %o - 4 B
YA AL B, 45 58 T8 2b, >4 A3l ik (PE)
A A 0 JE V5 ) S, 58] 2 W R 25— R AT M B 5
B Uk L5 FE A T ik -2 TR £ TR (EtOAC) k6 ¢ 1,
1 LV BB B 25 11T, PO AR e 55 — i 28 1 o
B Ve G, FeH PE-EtOAC(6 = 1, VIV) Uk i 9 4
25 F R F B 2¢; £ PE-EtOAc A 1:5, 1: 10
(VIV), EtOAc E Ay VU JI 75 70 of, — 28 471 oA i 2
IR IS, Hi P PE-EtOAc(1 = 10, V/V) Bl
Wy A I 45 R T8 2d, MR T T SR R b PR
20 A AT O BR AR RE BT T, R FR B R R
3
22 MEAMHEEELEYHEE

S UERR TR RN RAEEBR S S W 451, A

S22 46 F) ] HPLC-ESI-IT-TOF MS" #k— 5 73 #r1 14
I 0 ot e 4 B TR TR RO R A MR . 7EIE L TR
B FET, BERR2E AL A WA TR L, [M+Na] i
IO fi 5k, P I 5 A 22 0 5B 0 BT B TR RS
6 2 () 4 28 REBEE (SE-1~SE-IV) 1 2 2K 7 45
BTG (GE-1~GE-I) I A X 4> F i & . 701X, ¥
4y T8 F U [M+Na] . 2% 5% R 3 18T
F 1.2, RIS R TR 1~48 i 5 SR (i
2448 ) P 3k https://zpxb.xml-journal.net T %), #F
ASBEER AL A B9 [M+Na] "5 BEE (5 10 B 22 44
INTF 53107, HAHXT 4> T Tl BRE
TEWE R B, JR45 G A G SO S A Wi R Ak
B

221 ME M EERE TR SE-LRY K E AL
F£ PE-EtOAc(1 : 10, V/V) ¥k Mt ¢ Hh 46 i 51 4 Fh
FEMEER R R, BVE LR AW 1~4, R T
& 3a, [M+Na]"%3 %K m/z 701.3362. 687.320 3,
673.302 7, 659.2870, FE ) MS” % B 43 il


https://zpxb.xml-journal.net
https://zpxb.xml-journal.net
https://zpxb.xml-journal.net
https://zpxb.xml-journal.net

B =PUESE. AR B SR

379

&1 NBEM RN E R 4 EKEVER(SE-I~SE-IV) BiAX 5 FRE. 5 FX.
[M+Na| #5F 5B i, ZRFUER BT REBRBRAN

Table 1 Relative molecular weight, molecular formula, [M+Na]" excimer ion peak, MS" product ions and fatty

acid combinations of four types of sucrose esters (SE-I-SE-IV) detected from Burley tobacco leaves

PR

+ =)
XTI, ‘ [M+Na] Dﬁi Product ion (m/z) SN S
- . B ‘ \ {22 B ey 5%
F5 Relative Molecular it Sl Mass 2R i SCHR
No. mole.cular formula Tt T L error MS? MS? Fatty acid Type Reference
weight Calculated Measured (x10°)
m/z m/z
1 678.3463 Cy,Hs05  701.3355  701.3362 1.00 539.2807  423.1977,  C2C6C6C6 I [1,7-12]
363.1775,
307.1133,
247.0919
2 664.3306 C;Hs,05  687.3198  687.3203 0.73 5252645  423.1971,  C2C6C6C5 I
409.1830,
349.1624,
307.1120,
293.0976,
191.0277
3 650.3150 C3HsOp5  673.3042  673.3027 -2.23 511.2466  423.1956, C2C6C6C4, 1
409.1825,  C2C6C5CS
395.1661,
307.1114,
293.0964
4 636.2993 CyHuOp5  659.2885  659.2870 -2.28 497.2308  423.1981, C2C6C6C3, 1
409.1821, C2C5C5Cs,
395.1664,  C2C6C5C4
381.1481,
307.1160,
293.0980
5 636.3357 CyHs,0,4  659.3249  659.3223 -3.94 497.2682  381.1854, C6C6C6 I [8]
265.1024
6 622.3201 CypHs500,, 6453093  645.3081 —-1.86 483.2534  381.1862, C6C6CS I
367.1713,
265.0975,
251.0865
7 608.3044 CyHiOy 6312936 631.2945 1.43 469.2379  381.1905, C6C6C4, I
367.1722, C6C5Cs
353.1591
8 594.2888 CyHyOy  617.2780  617.2795 2.43 4552249  367.1714, C6C6C3, 1}
353.1596 C5C5Cs,
C6C5C4
9 580.2731 CyHyOry  603.2623  603.2605 -2.98 441.2069 325.1242 C6Co6C2 I
10 566.2575 C,sHy;O0py 589.2467  589.2492 424 427.1957 - - I}
11 720.3568 CyHsO6  743.3461  743.3454 -0.94 539.2801  423.1970, C2C6C6C6 [9]
363.1751,
307.1127,
247.0934
12 706.3412 Cy;Hs O 729.3304  729.3310 0.82 525.2643  423.1965, C2C6C6C5 I [9, 10, 13]
409.1822,
349.1587,
307.1124,
293.0983,
191.0335
13 692.3255 Cy,H;,06 7153148 715.3130 -2.52 511.2482  423.1872, C2C6C6C4, I [9, 10, 13]
409.1818,  C2C6C5C5
395.1655,
307.1150,

293.0924
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14 678.3099 C;Hs00O)s 701.2991  701.2973 —2.57 4972356  423.1773, C2C6C6C3, I [11]
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19 608.2680 CyHu 05 631.2572 6312594 3.49 427.1995 N.D. - \%
20 594.2524 CyH,,05 6172416 617.2431 243 413.1795 N.D. - NV AR
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Table 2 Relative molecular weight, molecular formula, [M+Na]" excimer ion peak, MS"product ions and fatty

acid combinations of two types of glucose esters (GE-I and GE-II) detected from Burley tobacco leaves

[M+Na) it
O i . N sy
g TRPEREE st T aw M2 MS TP B g 5%
N 7 molecular Molecular itk SR Mass MS? product ion HE ik
” \f,:i;l}llta formula Calculated Measured error (mlz) Fatty acid YP® Reference
mlz mlz (<10

21 516.2934 CyHyOyp  539.2827  539.2815 —2.23 423.1964, 363.1764, C2C6C6C6 I [11]
307.1119, 191.0262

22 5022778 CH,O, 5252676 5252656 —3.81 423.1954,409.1817,  C2C6C6C5 1 [11]
349.1596, 307.1142,
293.0981
23 4882621 CoHyOy 5112514 5112509  —0.98 423.1980,409.1809,  C2C6C6C4, 1 [11]

395.1651, 335.1349, C2C6C5CS5
307.1137,293.0980,
191.0262

24 474.2465 Cy;H30yp  497.2357  497.2350 —1.41 423.1954, 409.1831, C2C6C5C4, | AT
395.1672, 381.1551, C2C5Cs5Cs,
307.1150, 293.0990 C2C6C6C3

25 5142778 CyH,0,, 5372670 5372684 2.6l 421.1795,307.1139  C2C6C6C6 1 &M%
(Q=1)
26 486.2465 CoHyOy 5092357 5092376 3.73 409.1824,407.1657,  C206C5C5 1 A%
393.1553 ©@=1)
27 4742829 CHpO, 4972727 4972704  —4.63 381.1850, c6cecs T AR
265.0967
28 460.2672 CyHy,O, 4832565 4832564  —0.21 381.1884, 367.1675, c6cecs M AW
265.1023
29 4462516 CpHyO,  469.2408  469.2425  3.62 381.1856, 367.1700, c6cecs, I AW
353.1634, 311.1083, C6C5CS

265.1012
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30 418.2203 CyH3 0y 441.2095 441.2073 423.2168, C6C6C2 I ENTIE
325.1191,
283.1068,
265.0945
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325.1191,
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