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Determination of Leaf Starch Content by HCIO, Extract with
Continuous Flow Method
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WANG Dong—dan, SONG Chun-man, ZHAO Li-hong

(Yunnan Tobacco Research Institute, Yuxi 653100, China)

Abstract; Starch is one of the constituents in tobacco leaf difficult to measure. In order to determine the starch content
in tobacco leaf quickly and accurately, the method by HCIO, extract with continuous flow was studied. Accordingly,
0.1g of tobacco leaf sample was extracted with 1.0ml of ethanol and 1.2ml of 72% HCIO,, the starch content of the
extract was measured by the continuous flow method (at the wavelength of 660nm) .The starch contents of Yunnan flue
—cured tobacco, the de—enzymed tobacco, the burley tobacco and the oriental tobacco were mueasured. The average
recovery rate of starch was 96.71% and the relative standard deviation ranged between 1.79%~5.58%. Compared with the
conventional enzymic and acidic hydrolytic methods, this method appeared to be simpler, cheaper, quicker and more
accurate.
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Determination flow chart of starch by continuous flow
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Table 1 The Experiment design of sample processing and the results
TS NO FHAEE A HCIO, B Ethanol MFEE Found (%)
= Treatment  MABEERIIE (v) MAERHHE (V) 1 2 3
1 AlBI1 0.6ml 0.5ml 4.63 4.87 4.61
2 AlB2 0.6ml Iml 3.99 3.87 3.69
3 A1B3 0.6ml 2ml 1.07 1.06 1.12
4 Al1B4 0.6ml 3ml 0.21 0.27 0.26
5 A2B1 1.2ml 0.5ml 2.01 1.96 2.01
6 A2B2 1.2ml 1ml 5.04 495 5.12
7 A2B3 1.2ml 2ml 432 4.12 4.25
8 A2B4 1.2ml 3ml 1.79 1.65 1.69
9 A3B1 2.4ml 0.5ml 0.32 0.29 0.30
10 A3B2 2.4ml 1ml 1.06 0.93 1.01
11 A3B3 2.4ml 2ml 4.82 4.61 4.68
12 A3B4 2.4ml 3ml 4.20 4.09 4.11
13 A4B1 3.6ml 0.5ml 0.26 0.24 0.30
14 A4B2 3.6ml 1ml 0.42 0.43 0.45
15 A4B3 3.6ml 2ml 3.31 3.37 3.35
16 A4B4 3.6ml 3ml 5.09 4.93 4.82
x2 FESWE
Table 2 Result of variance analysis
TRRIE BHHE FEFHF 2] Fi{& BEKFE
Source of variation df SS MS F P
PR A ] 3 6.6994 2.2331 327.8975 0.0000
AbPE B[] 3 14.0732 4.6911 688.8079 0.0000
AXB HAE 9 142.6734 15.8526 2327.6996 0.0000
R 32 0.2179 0.0068
AR 47 163.6639
% 3 WNEE 4 NKFER SSR KR
Table 3 The SSR test result of 4 levels of two factors
4038 A [8] SSR iR &5 R 4012 B 8] SSR MK LR
SSR test of levels of A SSR test of levels of B
AbHE A 5% REKF 1% B#FHKF LL B SPRE 5% WK 1% 2 #KF
No. average P=5% P=1% No. average P=5% P=1%
2 3.2425 a A 3 3.3317 a A
3 2.5350 b B 4 2.7592 b B
1 2.4625 c B 2 2.5800 [¢ C
4 2.2475 d C 1 1.8167 d D
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Table 4 The SSR test result of AXB interaction

L1S1oy FH9ME 5% BEKF 1% BEIKFE
No. average P=5% P=1%
6 5.0367 a A
16 4.9467 a A
1 4.7033 b B
11 4.7033 b B
7 4.2300 c C
12 4.1333 c C
2 3.8500 d D
15 3.3433 e E
5 1.9933 f F
8 1.7100 g G
3 1.0500 h H
10 1.0000 h H
14 0.4333 i I
9 0.3033 ij I
13 0.2667 ] I
4 0.2467 i 1

RS ZMAERNERAILLER (n=7)

Table 5 The starch values of the 4 types of tobacco determined by the three methods (n=7)

BRBENR EERHE W -
1R HCIO, extraction— continuous flow conventional enzymic idic hvdrolvti thod
Samples method method acidic hydrolytic metho
“PIME average (%) RSD (%) Certified “PIME average (%) RSD (%)
M Wi 4H burley tobacco 0.16 5.58 0.11 1.31 6.25
J& 4 flue—cured tobacco 4.72 421 425 5.05 5.16
F LA oriental tobacco 5.51 2.21 5.44 6.22 1.96
AT HHEE deenzymed tobacco 19.73 1.19 19.81 19.92 1.57
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Table 6 Results of recovery experimentation

i HRbag A NES Bl 2 FH R ER
Content in the Averagerecovery
Sample Added (mg/L) Found (mg/L) Recovery rate (%)
sample (mg/L) rate (%)
11/ burley tobacco 4.09 9.51 13.51 99.05
%54 flue—cured tobacco 50.33 20.19 70.55 100.15 9671
ZFHH oriental tobacco 57.03 5031 105.89 97.12 '

AT MFE deenzymed tobacco 193.32 50.31 238.86 90.52
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