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Table 1. Source of sorghum strains used for experiments
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Table 2. Analysis of variance of tannin content of six stralns with three dlfferent methods

Source of variance df MS F value
Replication 3 1.73 0.55
Treatment 2 19.51 6.22%
Error (A) 3.14

Line 5 8452.09 3997.24**
TxL 10 216.73 102.50%*
Error (B) 45 2.11

* % Significant at 5% and 1% level.

H3 6L 3 IR ¥ A B i S
Table 3. Means and standard deviation for grain tanmn content of six sorghum lines by three analysis

assays
Lines V-HCI MV-HCI MV-HCI (24-hr extration)
mg/g
2R 0.48%0.25 ¢ 0.5910.18 d 0.7210.26 ¢
80B 0.50+0.10 ¢ 0.9610.13 d 1.2710.34 ¢
TUI-1 0.6210.22 ¢ 3.4010.33 c 12.80+1.21d
TUI-2 0.6610.30 c 3.8810.61 c 18.00+2.80 ¢
TUI-3 55.20+2.68 b 45.9611.98 b 41.17£1.54 b
TUI-4 70.0612.71 a 62.9212.74 a 49.86%1.17 a
L.S.D.(5%) 2.4 2.1 2.2
Note: Different letters indicate significantly different at 5% level by L.S.D. test.
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Fig. 1. Mean and standard deviation for tannin contents of six inbred lines of sorghum by 3 analyzed
methods.
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Table 4. Correlation coefficients among three methods of tannin analysis

V-HCI MV-HCI MV-HCI (24-hr)
V-HCI - 0.955%* 0.955%*
MV-HCI - 0.954%*

MV-HCI (24-hr) -

**: Significant at 1% level.
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Table 5. A comparison of tannin contents in upper, mlddle and lower parts of sorghum panicle

L D

_L

Strains Upper part of panicle Middle part of panicle Lower part of panicle
mg/g

TUI-1 336a 346 a 344 a

TUI-2 12.83 a 13.52 a 12.98 a

TUI-3 38.13b 42.49 ab 44.00 a

TUI-4 47.24 a 48.84 a 5347 a

Note: Different letters indicate significantly different at 5% level by L.S.D. test.
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Table 6. Distribution of tannin content within the sorghum grain

Strains Component of grains Tannin content (C.E.) Porportion (%)
IR T+P(1) 0.416 64
E+G(2) 0.234 36
TUL? T+P 3.404 87.9
E+G 0.466 12.1
T+P 44.444 99.6
TUL3 E+G 0.156 0.4
TUL4 T+P 63.689 99.5
E+G 0.311 0.5

Note: (1)T+P = Testa + Pericarp
(2)E+G = Endosperm + Germ

U i ERER A o R R
BRV e | "P?L;gﬁéﬂ%kﬂ‘ F%J«Ff rﬁ B U
}[JUFEIFT;“&I: N A Ffﬁf,fﬁ'%ﬂﬁu 7 o R

e

PREF ZEEE 1982 FEL @ HISPEIS A F RIFam 10:327~334 -

BB DT AR 1994 BB F 1 I A

27 1985 ] P B & ;[/’[Fff’é[‘.jfﬁiﬁd RIZHH 33(5-6):155~170 -

Burns, R. E. 1971. Method for estimation of tannin in grain sorghum. Agron. J. 63:511.
Bullard, R. W., M. V. Garrison, S. R. Kilburn and J. O. York. 1980. Laboratory comparisons

B AR ST AT NIMV- HCIE 2
YR TR SR T A
} v ij’ifﬁa lﬁl:ﬁ PR 2 Y .

hn W N =

of polyphenols and their repellent characteristics bird-resistant sorghum grains. J. Agic. Food
Chem. 28:1006-1011.
6. Buleter, L. G. 1982. Relative degree of polymerization of sorghum tannin during seed

development and maturation. J. Agrc. Food Chem. 30:1090-1094.



28

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

el 1Bk L o WHEP AL 2T o — 1

Bulter, L. G., J. D. Axtell, R. P. Cantrell and B. J. Woodruff. 1982. Inheritance of tannin
quantity in sorghum. J. Heredity 73:214-218.

Cummings, D. P. and J. D. Axtel. 1973. Relationships of pigmented testa to nutritional
quality of sorghum grain in inheritance and improvement of protein content in sorghum.
P.112 in: Research Progress Report. Purdue llniversity: West Lafayette, IN.

Daris, A. B. and R. C. Hoseney. 1979. Grain sorghum condensed tannins. I. Isolation
estimation and selective adsorption by starch. Cereal Chem. 56:310.

Earp, C. F. and L. W. rooney. 1982. Scanning electron microscopy of the pericarp and testa
of several sorghum varieties. Food Microstructure 1:25.

Earp, C. F. J. O. Akingbala, S. H. Ring and L. W. Rooney. 1981. Evaluation of several
methods to determine tannins in sorghum with varying kemerl characteristics. Cereal Chem.
58:234-238.

Friend, J. 1977. Phenolic substances and plant diseases. Recent Adv. Phytochem. 12:557.
Hahn, D. H., J. M. Faubion and L. W. Rooney. 1983. Sorghum phenolic acids and their high
performance liquid chromatography separation and their relation to fungal resistance. cereal
chem. 60:255-259.

Hahn, D. H., L. W. Rooney and C. F. Earp. 1984. Tannins and Phenols of sorghum. Cereal
Foods World. 29:776-779.

Hoshino, T. and R. R. D. Duncan. 1982. Sorghum tannin content during maturity under
different enviromental conditions. Japan. J. Crop Sci. 51:178-184.

Maxson, E. D. and L. W. Rooney. 1972. Two methods of tannin analysis for sorghum bicrlor
(L) Moench grain. Crop Sci. 12:253-254.

Price, M. L. and L. G. Bulter. 1978. Rapid visual estimation and spectrophotometric
determination of tannin content of sorghum grain. J. Agric. Food. Chem. 25:1268-1273.
Price, M. L., S. Van Scoyoc and L. G. Bulter. 1978. A critical evaluation of the vanillin
reaction as an assay for tannin in sorghum grain, J. Agric. Food Chem. 26:1214-1218.
Reichert, R. D., S. E. Fleming and D. J. Schwab. 1980. Tannin deactivation and nutritional
improvement of sorghum by anaerobic storage of H,O, HCI or NaOH treated grain. J. Agric.
Food Chem. 28:824-829.

Rooney, L. W. and F. R. Miller. 1982. Variation in the structure and kernel characteristics of
sorghum. In proceedings of the International Symposiun on Sorghum Grain Quantity.
ICRISAT. Patancheru Ap, India. P. 143-162.

William, R. D. and R. E. Hoagland. 1982. The effects of maturally occuring phenolic
compounds on seed germination. Weed Science 30:206-212.

Woodruff, B. J. and R. P. Cantrell. 1979. Relationship of tannin and seed color to seedling
vigour in sorghum bicolor (L.) Moench. Agronomy Abstract p.82.



fé{J%@' i H F“j EURRE p = 1 et P RN J%lﬁé]‘ 29

Evaluation of Three Methods to Determine Grain
Tannins Contents in Sorghum and Studies on
Tannin Contents Difference Among Panicle and
Distribution in Sorghum Grain'

Long-Zen Chang” and Tai-Chyang Lee’

ABSTRACT

Six inbred lines of sorghum that named 2R, 80B, TUI-1, TUI-2,TUI-3 and TUI- 4
were analyzed by three assays: vanillin hydrochloric acid (V-HCI), modified vanillin
hydrochloric acid (MV-HCI) and MV-HCI (24-hr extraction) for grain tannin contents.
The result data showed that there were significant differences in tannin content among
three methods, and highly significant difference among six inbred lines. The method of
MV-HCI (24-hr) showed the most sensitive to detecting levels of tannin among these
lines. By this method, the detected values of tannin contents for six inbred lines from
high to low, can be grouped into five groups, that were TUI-4,TUI-3,TUI-2, TUI-1 and
(80B, 2R) ; And by MV-HCI method ,its' can be grouped into four groups, that were
TUI-4, TUI-3, (TUI-2, TUI-1) and (80B, 2R); While the final method of V-HCI only can
grouped six lines into three groups, that were THI-4, TUI-3, (TUI-2,TUI-1,80B,2R). The
grain samples that derived from upper, middle and lower part of sorghum panicle, there
were no significant differences in tannin contents among them. Further experiment
revealed that 64%, 88% (TUI-2) and 99% (TUI-3 and TUI-4) of tannins were distributed
in the pericarp and testa of sorghum grain. Endosperm and germ parts contained only

small amount of it.

Key words: sorghum (Sorghum bicolor (L.) Moench), tannins, analyzed method.
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