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Quantitative and Qualitative Analysis of Saponins in Different Varieties of Alfalfa and
their Relationships with Weevil Resistance
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Table 1. Mean larval damage of alfalfa varieties used in the experiment (Mazzahery-Laghab and

Yazdi Samadi, 1991)

Gesby oslest <l ol PR < P
Variety No. Variety name Mean damage scoring
1 Bam - A
2 Kerman ¥y 225
3 Hamadan hlandd i 216
4 Ahar ry 242
5 Polycross Yagzd-6 Voo oS Sk 2.06
6 Polycross Yazd-7 Voay 5 b 2.06
7 Polycross Bam-12 ARSI 216
3 Polycross Bam -11 Ve o5 A 220
9 Polycross Shiraz-8 Ao il 8 b 218
10 Polycorss Bam-10 Voo m P84 211
1 Polycross Lahontan-7  v_ o5 pa¥ 45 & 215
12 Shiraz Had 215
13 Gazzaghestan el 217
14 Krisany T3y g 215
15 Simertchenskaya [P 212
16 Khorvandeh Hamadan Qlikas oty 5 gom 1.90
17 UC-66 AL Ty 228
13 uc?s YO e 215
19 uc.78 VA- p 212
20 UC-80 Aoy 226
21 Sefidboran Ghazvin 33 by viphes 209
n Ghooran Taleghan okt o, 8 1.8%
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Table 2. Names and formulae of standard saponins

e
Mark

ppba gl

Saponin

gt bt e
Formula

Soyasaponin | 7 5 ple b A

Medicoside | u‘?;"'!L"JS'!'L’ B

Medicoside A Tl S C

» 3}
Medivoside |

T LS E

Medicoside G L S F

3-0-a-rhamopyranosyl(1->2)-8-D-

galactopyranesyl(1->2)3-D-

glucuronopyranosyl soyasapogenol B

3-0-b-O-glucopyranosyl-28-O-

[b-D-glucopyranosyl(1->4)-a-L-

rhamnopyranosyl] medicagenic acid

3-0-b-D-glucopyranosyl ntedicagenic acid
3-0-[b-D-glucopyranosyl(1->2)-4-D-
glucopyranosyl]-28-O-[b-D-xylopynosyl

(1->4)-a-L-rhamnopyranosyl(1.>2)-a-

L- arabinopytanosyl] medicagenic acid

3-O-a-L-arabinopyranosyl(1->2).8-

D-glucopyranosyl(1->2)-a-L-

arabinopyranosyl]-28-0--D-

glucopyoanosyl medicagenic acid
3-0-b->- glucopyranosyl - 28 - O- - D-

glucopyranosyl medicagenic acid

a1
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Table 3. Total amount of saponins in alfalfa varieties (g/kg fresh weight)

Gagly ajla sl a5k (S S
Variety No. Rep.I Rep.Il Mean
1 10.493 10412 10.452
2 7.319 7132 7225
3 6.615 6.521 6.568
7608 8.702 8.155

5 8930 9.160 9.045
6 8.035 8.425 8.230
7 3427 8.596 8.511
8 7.400 7.106 1.253
9 9.549 9.200 9.374
10 8791 8.922 8.857
11 8.305 7.653 7979
12 8207 3613 8.410
13 1.761 7.453 7.607
14 6.948 3.962 7.95%
15 87146 8.444 8.595
16 7.392 1322 7387
17 8.706 8.768 8.737
18 3.598 8.607 8.598
19 7.608 7798 7.703
20 9.294 9627 9.460
21 5162 5.396 5.279
22 5.216 5276 5.245

iy pB) il S 00 bt 4 Jydte SF g

Table 4. Results of analysis of variance for total saponins

s gl ST eys Slap g e LT <1
SO.V. df S5 MS F
Rep, e 1 0.204 0.204 1.348ns
Variety <l 7 64927  30m 20464
e AT et 2 3473 0.151
Total 'y 43 68.303

WJlaint e f e ck..J.\ﬁ.\u;uu.,:jq"',ns

ns, **: Non significant and significant at the 1% level of probability respectively.

ov
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Table 5. Mean comparisons of the total saponin concentration of the alfalfa cuitivars, using Duncan’s Multiple Rai.ge

tesy{p=>0.01)
EFURT saesf b esles s osf
Variety No Group Variety No. Group
1 a 12 cdefgh
2 ahb 13 defgh
3 abe 14 defgh
4 bed 15 efghi
5 bcde 16 efghi
1] hede 17 fghi
7 bedef 18 ghi
8 bcdxef 19 hi
9 bedefg 20 i
10 becdefgh 21 i
11 bedefgh 2 i
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Table 6. TLC banding patterns and their scores for alfalfa varieties

RTHA Varieties used in the experiment AR

Barding pattern 1 2 3 4 5 3 7 3 9 10 11 12 13 14 15

VWA WP ool o g ol "0l (o0l pale ald”

Vb e
Saponin No.1 2 2 2 3 3 3 2 1 2 3 3 2 2 2 2
Ri=0.052
Yjlas il
Saponin No.2 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1
Rf=0.09
¥ oglact o rlee
Saponin No.3 [ 6 6 5 S 4 5 4 5 14 5 4 4 5 4
Ri=0.23
Tt b gl
Saponin No.4 8 8 7 7 8 6 7 7 8 8 6 6 6 7 7
Rf=0.31
0 n e gyl
Saponin No.5 4 1 1 1 3 4 4 3 4 4 4 3 4 4 4
Ri=0.46
F ot gl
Saponin No.6 6 4 6 4 5 3 2 6 3 5 3 3 5 6 6
Rf=052
o et o e
Saponin No.7 2 2 2 1 2 1 1 1 1 2 1 1 1 2 1
Rf=0.59
At i gl
Saponin No.8 3 2 1 2 3 3 3 2 3 3 2 1 1 1 3
Rf=0.8
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Fig. 1. Diagram showing linear regression between total saponins and weevil larval damage
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Table 7. Regression equations and correlation coefficients for total saponins and weevil damage

e 5 Uslas - ) Asles ojlo
Regression equation Correlation coefficients Equation No.
Y+=-007X+1 + 2306 i+ += - 0.499*% 2)
Y0=-0.079X2 + 2.23 12=-0.505* 3
Y=0.081X3 + 1.764 r3=0.537** O]
Y=0.039X4 + 1.868 r4=0.539*% (5}
Y=-0031X5 + 2244 15 =-0.265n.5. (6)
Y=0009X6 + 2.103 16=0.1250.5. N
Y=0017X7 + 2113 r7=0.292n.s. %)
Y=-0061X8 + 228 r3=-0.423* )]

il gl 54 40 3 bty o5, by Gl Ol Y
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L g slo i sl s, 5 (Callosobruchus chinensis)
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Fig. 2. TLC pictures of varieties under study, photogaphed under UV (a,b,c)
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