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Abstract

In this study the identification of chemical and biochemical characteristics of balangu seed oil (Lallemanthia royleana) and their
parameters were investigated under accelerated aging conditions at 24 h, 48 h and 72 h at 41°C and 100% RH in a completely
randomized design. The results showed that balangu seed oil content was 19.26%.Fatty acid profiles were 90.71% of
unsaturated fatty acids (USFA) and 9.29% of saturated fatty acids (SFA), also the linolenic acid (C18:3), oleic acid (C18:1) and
palmitic acid (C16:0) were important of PUSFA, MUSFA and SFA oil seeds, respectively.The antioxidants of oil seeds include
427.8 ppm tocopherols and 210 ml.I™* of polyphenols. The results showed that 15.2% reduction in oil seed under accelerated
aging treatment, also this treatments was the cause of increase of SFA compared to USFA. The oxidation and peroxide
production peak was between control and 24 h of accelerated aging treatment. Oil resistance (rancimat) in the 72 h of aging
treatment was 1.5 times less than to the control. The germination value (GV) was 1.6, 2.5 and 4.5 higher than the accelerated
aging treatments, respectively. In general, it is likely that the changes of chemical and biochemical characteristics of seed oil is
happened by oxidative enzymes and this condition is quicker in deteriorated balangu seeds.
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Table 1- Analysis of variance (SS) of chemical and biochemical characteristics of balangu seeds

St e Savpe S SR Sdp Sl SEgdy SOEL S8

S.0oVv C14:0 Cl4:1 C15:0 C15:1 C16:0 Cl6:l C17:.0 Ci7:1
Treat. ;ls 3 0/001 0/00 0.002* 0.001  5.851**  0.202** 0.099* 0.028**
Erroralzal 8 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Total Js 11 0.002 0.001 0.003 0.002 5.852 0.203 0.100 0.029

Lo s3G5 S el o 53 513 s 5 0 g R
==and = is High significant and 1% probability levels respectively

3t S o plmsd g 5 plimed Do past 1 50 Jlas 31 (SS)Dlas 0§ game 5 il ols 4525 ol =) Jgder aalsl
Table 1- Analysis of variance (SS) of chemical and biochemical characteristics of balangu seeds

Sl o Sk &SIl S ST OS] Spl S S S
5.0V C18:0 c18:1 Cc18:2 C18:3y Cl18:3a C20:2 C22:0
Treat. ls 3 0.352%%  2919%%  0.069**  0.606**  8.271** 1.488%* 0.119%*
Errorelzsl 8 0.001 0.001 0/001 0.001 0.001 0.001 0.010
Total ) 11 0.353 2.920 0.070 0.607 8.272 1.489 0.129

M)ségick“);f\bdu}\ch.«):)l:@m%j@e:e)eﬂe
s=#and = is High significant and 1% probability levels respectively

Gl S s lasbisn 5 glaed Sloopast p 5ds JIss J1(SS) Slay o g g 5 ilisls 45 guls =) sl aals!
Table 1- Analysis of variance (SS) of chemical and biochemical characteristics of balangu seeds

RRcal e Sin) S SFA®  MUFA  PUFA  USF/SFA  PUFA/MUFA
S.0.V C22:1  C240  C241

Treat. ;s 3 0.013*  0.003*  0.003* 5.693** 0.826%* 23.366**  5.0993** 0.343*

Erroreslzsl 8 0.001 0.001 0001 0001  0.001 0.001 0.001 0.001

Total ' 11  0.014 0.004 0004 5694  0.827 23.367 5.994 0.344

Lo s3G5 S el o 53 513 s 5 4 g
Comed AUFAISUR) Lt s L3l o sladil Cod (PUFA)p L2 i dMUFAp L35 5 (SFAp LA (sladed (1)
(PUFAIMUFA) ¢Lal &5 4 pLbl b s (sladn]

sxand s is High significant and 1% probability levels respectively

(1) SFA: Saturated Fatty Acid, MUFA: Monounsaturated Fatty Acid, PUFA: Polyunsaturated Fatty Acid

3 S 5D lasbsn 5 obod Sloo ozt b I3 51 (SS)Dlay o g sama 5 wilisls 4 58 ulss =) Jsdor aalsl
Table 1- Analysis of variance (SS) of chemical and biochemical characteristics of balangu seeds

Sl e S JspsS 5 Js okt 4S5 o) @t
S.0.V Qil Tocopherols  Polyphenols Anisidine Peroxide Rancimat  Acidity
Treat. )los 3 28.710** 906.23** 37.439** 1.106** 68.043** 1.199** 0.001
ErroreLzsl 8 0.020 0.332 0.001 0.001 0.002 0.001 0.001
Total Js° 11 28.731 906.562 37.440 1.107 68.045 1.200 0.002

Lo s3G5 S el o 53 513 e 5 4 5
**and * is High significant and 1% probability levels respectively
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Table 2. The oil biochemical characteristics of balangu seeds

S oy NP Celu YE Celu FA el VY
Compound Unit Control 24 h 48h 72 h
e her? 1 d s 19.26a 16.20b 15.20¢ 15.00¢
Oil Content

3 5 |
FdspsS s flsies 427.80a 410.14b 409.80b 405.12¢
Tocopherols ppm

5 Ry - & .

Sk 20 N 02 Ak 210b 213.7a 210.14b 209.06b

Polyphenols ml.I"* il
40 dew| .
T /Ao 0.32a 0.32a 0.310a 0.30a
Acid Value
Sy 2e P A S e S OV S 5.780d 10.12¢ 12,59 15.00a
Peroxide Value Meq.kg™ Qil
s 5T i\
ol ot — 5.70¢ 6.00b 6.22a 6.59
Anisidine value
L L
R = 1.50a 1.20b 1.00c 0.63d
Rancimat h

I3 g Gyl Sme DS s )5 0 chdjbcﬁleijwb\jqu&ﬁQ)f Sls & glasles o aw s s -
- In each row means followed by similar letters are not significantly different (p>0/05) using duncan test
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3. Poly Unsaturated Fatty Acids (PUFA)
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Figure 1. The changes of seed oil amount, antioxidants (total tocopherols and polyphenols) and peroxide
value of balangu seed under accelerated aging conditions (A), The changes of fatty acid profile under
accelerated aging conditions (B)

{SFA: Saturated Fatty Acid, MUFA: Monounsaturated Fatty Acid, PUFA: Polyunsaturated Fatty Acid}
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Ol LS 5 ke oled dals Celu¥y CelofA Celavy
Fatty Acid Profile C:D Control 24 h 48 h 72h
1 Myristic acid dl ¢Kxu e C14:0 0.05a 0.06a 0.07a 0.07a
2 Myristoleic acid wl ¢S4 s oo C141 0.04a 0.05a 0.05a 0.04a
3 Pentadecanoic acid ! ¢S5 518 sk C15:0 0.02b 0.05a 0.03b 0.02b
4 betulinic acid 4. ¢Sl i C15:1 0.02a 0.04a 0.03a 0.02a
5 Palmitic acid .| ¢Szl C 16:0 6.72d 8.62a 7.99b 7.46¢
6 Palmitoleic acid sl ¢ sally C16:1 0.89%a 0.53d 0.7b 0.65¢
7 margaric acid ..l ¢, L C17:0 0.29a 0.09a 0.09a 0.22a
8 margarleic acid .| «<ds,8 L c17:1 0.24a 0.12¢ 0.12¢ 0.15b
9 Stearic acid dul ¢Skl C18:0 2.06¢ 2.51d 2.43b 2.37¢
10 Oleic acid sl ¢Sl c18:1 12.63c 12.42d 13.3b 13.64a
11 Linoleic acid .l ¢S 5 C18:2 9.54¢ 9.58b 9.57b 9.74a
12 y-Linolenic acid(Gamma) Ll ¢SS 53 C 18:3y 0.94a 0.39d 0.41c 0.48b
13 o-Linolenic acid (Alpha) w.l ¢S ) C 18:3a 65.23a 63.46d 63.22c  64.65b
14 Eicosadienoic acid il ¢S5 s i S C 20:2 1.06a 0.95b 0.6c 0.16d
15 Docosanoic acid duwl ¢Sl 55 5 C22:0 0.13c 0.32a 0.21d 0.052d
16 Erucic acid sl ¢S c221 0.06¢ 0.15a 0.10b 0.09b
17 Lignoceric acid aul ¢S w5 C24:0 0.02b 0.06a 0.02b 0.02b
18 Nervonic acid sl ¢SS 5 Cc241 0.06b 0.05b 0.05b 0.09a
19 SFAFLE! o o (slacka) - 9.29d 11.08a  10.84b  10.29c
20 MUFA ¢Lal 2 oS5 O sladen - 13.94d  14.19c  14.26b  14.67a
21 PUFAF Ll 1t o (slatl - 76.77a  7355c  73.26d  75.04b
22 UFA/SFAF LA 4 pLsl & sladl S — 9.71a 7.91d 8.07¢c 8.71b
23 PUFAIMUFAZLE &S5 4 Ll b dig gladen] S - 5.5a 5.18b 5.07d 5.11c
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- in each row means followed by similar letters are not significantly different (p>0/05) using duncan test
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Table 1- Analysis of variace (SS) of balangu seed germination characteristics under accelerated aging conditions

SOV ol,uis mls df GP i 4l Aoy GR i 4l s ym GV s ale G10W
Treatment ;Lo 3 8508.750* 0.193* 32.295* 131.168%*

Errorelzzl 8 11.000 0.014 0.586 0.464
Total Js 11 8519.750 0.207 32.882 131.632

Sl Aoy 55 6 do 3 03 g p3Y Olj e (1)

bﬁ)l:&aﬁuﬁ\bchmjb @\:JCL;J—S&
(1) Time required to 10% to 90% seed germination percent.
GP: Germination Percentage
GR: Germination Rate
GV: Germination Value
* High significant of probability levels

@3t S A G581 Slo s 50 Jlss S1(SS) Slaspe g geme 5 lils 4525 s —F Jdor aels!
Table 1- Analysis of variace (SS) of balangu seed germination characteristics under accelerated aging conditions

SOV ol mls df G20 G30 G40 G50 G90
Treatment ,Los 3 291.374* 831.101* 1393.072* 1676.083* 8765.883*
ErroreLzsi 8 2.368 1.536 3.108 1.320 3.131

Total Js° 11 293.742 832.637 1396.181 1677.404 8769.014
&'J’a;l)?MJ;>};UM)>°;;.4>_¢)">!QL»J’Q»(\)
350503 gme (Sen SS T e 53 gl plad -
(1) Time required to 10% to 90% Seed Germination Percent.
* High significant of probability levels
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Figure 2. Cumulative seed germination of balangu under accelerated aging conditions
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Table3. The balangu seed germination characteristics under accelerated aging conditions

Ce dals cele YF csle FA sl VY
Index Control 24 h 48 h 72h
=
(1) 53l o S 1o 98.5a 85.00b 52.00c 30.50d
Germination Percentage
L il e
(Vzelo) S5al e o 0.0322a 0.0177b 0.0169b 0.0155b
Germination Rate (h™)
R
IR 5.54a 3.50b 2.2¢ 1.14d
Germination Value
G10 (h) 25.23b 32.33a 32.80a 33.33a
G20 (h) 26.66d 34.00c 36.26b 39.33a
G30 (h) 28.11d 40.66¢ 45.48b 50.66a
G40 (M) 29.56d 50.11c 52.54b 58.00a
G50 (h) 31.01d 56.43b 58.02ab 60.33
G90 (h) 41.23c 96.40b 97.33b 112.00a
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* - Time required to %10 to %90 seed germination percent.
- In each columns means followed by similar letters are not significantly different (p>0/05) using duncan test.
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