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Fig.1 "C CP/MAS NMR spectra of PGA, PGASS and pectin samples extracted from tobacco

TEARACLF IR LB S BT T, DLEER LN
it 2 e 1 A5t ) SR RS o R A G SR AR S . ]
1 iR, A2 A0 6 172 ppm Ab Xt 7 16 9 BB 43 1
HC-6 X ZERIMLERGE. T RS R
I3 R IR IR S HATTAEY) (COOH. COO &
COOCH,) MfFfE & 2 RIF LR R, 7] SEILMH 5

B R R E s e s i U R PC CP/
MAS NMR S i ] v 0 W SC U Fir i 2 PR A 20 8% U I
WE 1R, R STD2 2 H Sigma. 2 7] 175 F
Jiz ) 46 T SR 2P UM RS R AN AL, TR FAUME SRR 1
i 75 %, 5 STD1 (PGA) ML, 4HfEmSMK. FEf 1
FURE 2 35979 AR b SR ) SR A it



X E % “C CP/MAS NMR Sy 704 M0 5 S A 1) 2 B AN b 4

& | RESYF CP/MAS "C NMR gL 245 13E
Tab. 1 CP/MAS "C NMR chemical shifts (in ppm) for polygalacturonic acid and pectins.

AL 72 (ppm)
T i

C-1 C-2,3,5 C-4 C-6 COOCH,8 0-COCH,
STDI (PGA) 101.09 69.25 79.06 171.19
68.51 174.94

STD2 (PGASS) 99.15 105 77.58 1767 53.88 20.42
171.10

N1 101.55 71.07 80.59 7413 53.36 20.48
169.19

N2 101.91 71.10 Sh* 171.41 53.57 21.26
174.44

*: shoulder of C-2, 3, 4 peak.
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Tab. 2 Effect of pH value, temperature and heating time on the average recovery of pectin yields and purity from acid extraction tobacco

sample (n=3)

No. pH fH g/ C e/ h RIEATHR /%% PGalA & / %
1 1.5 75 1.0 9.32 4.92
2 1.5 85 1.5 10. 87 7.13
3 1.5 95 2.0 10.98 7.19
4 2.0 75 1.5 9.87 5. 62
5 2.0 85 2.0 10. 59 7.85
6 2.0 95 1.0 10. 68 7.76
7 2.5 75 2.0 4. 08 2.24
8 2.5 85 1.0 4.67 3.11
9 2.5 95 1.5 5.09 4.29
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Fig. 2 Effects of pH value, temperature and time on the yield and
purity of pectin in tobacco acid hydrolysis
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Tab. 3 Recovery and repetition data for pectin added with PGalA and standard tobacco samples

FF it RIZEE % hokr PGalA & /mg R /% RSD /% PR /%
1# 7.91 20 95.5 42 973
40 96.7 3.9
21 7.10 20 103.2 3.4
40 93.6 3.0
34 7.91 169.2 93.4 4.4 925
4 7.91 507.6 91.5 49
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Fig. 4 °C CP/MAS NMR spectra of pectin in tobacco samples containing methylester group
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Tab. 4 DM data of pectin in tobacco samples by different methods

DM /% DA/ %
B
COOCH; ~ 174 ppm COOCH, ~ 53 ppm AR 0-COCH; ~ 21 ppm
S1 45.5 50.2 44.6 0.62
S2 43.9 44.5 46.1 1.52
S3 39.8 41.6 42.9 1.05
S4 54.8 58.1 53.5 0.83

*: DM (%) = A]74Ucm-] /(Al740<:m>l +A16300m>l) ©

BN, SZE6 IR SR 2 A0 1 2 52 B 4 BE A
RS 1, SRR 4 fion. REW W, RA C-6
5 S a7 LA T B RRE L R FE 5 R 4050k
TR 2 B AL AR M, RZ2HCRA SRR 2T+
COOCH; ( 650-55 ppm) C {5 =5 W [ £ 11 5 H fig
FEHAH—5 AR B, Xl kT P

CP/MAS NMR ik o B T~ %A C Fr b (554N [,
2 SARAR IR 5t PR S (R B — B, SRR C 22 [l
AT b, e —EiRE P [HE RN e,
BT ZLAR TSI 58 B R 7 F IS B, BFE
REEFICTREE, T HEELR T ZERAER AR, Bt
FiE A 5 FR S P AR — B
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Fig. 5 "C CP/MAS NMR spectra of pectin in tobacco samples containing methylester and acetyl groups
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Tab. 5 Analysis of pectin in different tobacco samples by NMR spectra method, ion chromagraphic and gravimetric method (n=3)

NMR 7% BT Y
i
3% /%  DM/%  HBEE /%  RSD/%  Pectin/% RSD/%  Pectin/%  RSD/%
SN A 10.85 522 8.3 4.9 8.4 3.9 8.6 5.6
TP AR 6.10 48.4 7.1 5.1 7.0 22 7.5 6.4
WAL E R 16.84 36.6 9.4 3.9 9.5 3.6 9.8 4.9
T AR 16.48 53.2 9.1 4.6 9.3 4.5 9.7 7.2
3 gﬁ i/l’: Carbohydrate Chemistry, 17(2): 279-292.
[11]  Georgiev Y, Ognyanov M, Yanakieva I, et al. Isolation,
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Quantitative and structure analysis of pectin in tobacco by °C CP / MAS NMR spectroscopy
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1 Key Laboratory of Cigarette Smoke Research , China National Tobacco Corporation, Shanghai 200082, China;

2 Research Center of Tobacco and Health, University of Science and Technology of China, Hefei 230052, China

Abstract: A method utilizing "C CP / MAS NMR spectra was developed for quantitative determination and structure analysis of pectin

in tobacco. NMR spectra was employed to measure pectin after the extraction of tobacco samples with acid under optimized condition

and was applied to calculate galacturonic acid content (GalA), degree of methylation (DM) and acetylation (DA) by peak fitting in C-6

region. Results were in good agreement with convenient methods (chromography and gravimetric method) and NMR method could realize

quantitative and structure analysis of pectin in tobacco simultaneously.
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