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Nutritional Components and Physicochemical Properties
of Lipids Extracted from Forest Resources
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ABSTRACT Nutritional constituents and physicochemical properties of lipids of forest resources were studied in
order to examine their practical utilization in the lipid industry. In this study, Garae, Dongback, Mougwi, and Muwhanja
were chosen as sources of fat-soluble components. Fatty acid profiles of forest resources showed more than 80%
polyunsaturated fatty acids in total fatty acids. For total tocopherol contents, Garae showed higher content than others;
moreover, Dongback was a good source of a-tocopherol. Phytosterols of forest resources ranged from 55.96+2.23
to 194.94+21.42 mg/100 g, and Muwhanja showed the highest phytosterol contents. Chemical properties such as acid
value, peroxide value, and p-anisidine value showed good oxidative stability of lipids of forest resources. For physical
properties, browning intensity and color parameters were studied. Induction times, as an indicator of oxidative stability,
were measured and ranged from 0.70+0.01 to 18.40+1.02 h in four forest resources. Taken together, contents of lipid
constituents and physicochemical properties can be used as an important preliminary database for utilization of lipids
of forest resources.
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Table 1. Fatty acid profiles in forest resource oils (%)
. Composition

Fatty acid Garae Dongback Mougwi Muwhanja
Palmitic acid (C16:0) 2.71£0.01%" 7.83£0.01° 13.15+0.07° 421%0.01°
Palmitoleic acid (C16:107) nd® nd 1.62+0.01 nd
Stearic acid (C18:0) 0.81+0.01° 2.29+0.01° 2.74+0.01° 2.08+0.01°
Oleic acid (C18:109) 14.79+0.01° 84.97+0.11° 26.99+0.08° 58.61+0.12°
Linoleic acid (C18:206) 67.68+0.11° 4.540.01° 18.280.06" 8.38+0.01°
Arachidic acid (C20:0) nd nd nd 5.43+0.01
Linolenic acid (C18:3w3) 13.76+0.02° nd 24.65+0.02° 19.68+0.11°
Gondoic acid (C20:109) 0.24+0.01° 0.37+0.01" nd nd
Behenic acid (C22:0) nd nd nd 0.88+0.02
Elucic acid (C22:1w9) nd nd nd 0.42+0.01
Docosadienoic acid (C22:206) nd nd nd 0.31+£0.01
Nervonic acid (C24:109) nd nd 4.3240.09 nd
Docosahexaenoic acid (C22:6w3) nd nd 6.46+0.26 nd
> Saturated fatty acid (%) 3.52+0.03¢ 10.12+0.03° 15.89+0.04" 12.60+0.04°
>Monounsaturated fatty acid (%) 15.03+0.02° 85.34+0.12° 32.93+0.03° 59.03+0.07°
> Polyunsaturated fatty acid (%) 81.44+0.14 4.54+0.05° 49.39+0.11° 28.3740.08°
Lipid extraction yield (%) 33.80 51.49 21.41 9.80

YMeans with different letters (a-d) within a row are significantly

Deing” corresponds “not detected”.
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Lul7F-3 AAk oheFst gt 7lsAd S vt
MA AR AR ZA 9] it ol gl HELE B
& 9 FAE, AGAE] A &A Q] EA T AR glo]
dH A Jrh22). F3Ae] H9-

p

AA A Fol A oleic acid’} 7Y =& $3(58.61
$0.12%)& B oM, o= AN FHF Fom 2
FAE B AAHoz B u & AFoA AFEH A
A AEE w2 ExsiAa vES gt glen,
olglgt 2 Bxg e 7 G VIS AL A
ARk Abafol] HeksirhE @S 7HA A 9lo] A9 A%
D 7hEoel ol AbshkAl o] ik 7Rl A7 28T
Ao & peE
HIEf2I E S

2 Ao A FZ ¢ tocopherols ol tj3l| A= Ta-
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Table 2. Tocopherol (T) contents in forest resource oils

(mg/100 g oil)

Sample Tocopherol Total
a-T B-T v-T S-T
Garae nd" nd 26.32+0.58" 2.04+0.03" 28.36+0.56"
Dongback 13.47+0.12° nd 0.21+0.02° nd 13.68+0.11°
Mougwi nd nd 7.83+0.21° 0.82+0.01" 8.65+0.21¢
Muwhanja 0.770.13" nd 19.84+0.16" 0.43+0.01° 21.05+0.29"

Deend” corresponds “not detected”.

Means with different letters (a-d) within a column are significantly different (P<0.05).

(23)] Aol 771A] tree nut 0il9] tocopherols &
6.18~19.87 mg/100 g2] M= HiuH Fog nFoly
o AFel-2] 9] tocopherols S 2807 o] 85 tree
nut oils®t} H-FHe}x] ¢ dFo =z FFHT Toco-
pherols &ksl &g o2 wshikx] a3 via 433
A g4 REIY o2 M 2-methyl-6-hydroxy-chroman
=3 Fo 2 Ao chroman-ringol] Z23%HE WY 7] A
Lol g8 M q, B, ¥, 6§89 tocopherolo] EA)3TH15,24).
a-Tocopherol(T)9] A5 47}A] A& F-#] F Fulo|A 7}
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A 74 He 32H2.04£0.03 mg/100 g)& e L}
WA f-A oM Fnjgkor EA8t9 Tt TocopherolZA
o] &AL o> B> y—> 6T TARE asta, T4 24

< X3 ]““‘er 1A A, 2E)a x84 HErT A9l 4bs)
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3= by Q% sWAS WY, o 5o AW a3 7
Atz g duilolAl Fask vErql Aol th(24).
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EFN ST} Phytosterol 3HFS 713 whe 1 7](55.96+2.23
mg/100 g)5-E F321194.94421.42 mg/100 g)7}A] &

T dlem, stigmasterol Zheol A 7 2
(109.58+1.29 mg/100 g), B-sitosterol F3kx}ol A 7}
T e 61%(115 56+12.74 mg/100 g), 718 il A°-ave-
nasterol®] A5 WMo 71 &2 38K(31.87+0.69 mg/
100 @) iloL o AT TRAT2HE BH g, A
gfgjlo], of 2, vim 3, WA} FAbfr(seed ol A F
%3} phytosterold] A-$-2 v a)E wj 283.64~859.79
mg/100 oil®] ¥ ¢ oA phytosterol o] By Z o=
£ uf 2 Aol AR T, B, v, e 53k
EA 8k phytosterol $EFo] w3olA Ad dukA o
280w gy o] &¥ = AT AHte i e 3
Fe Hole o gRlskyltt. 249 phytosterol 9]
SeFo]l AdjA oz e Fefolzial AT o= glo
2} AZ+E Tl Phytosterole Al &M FEd ~HEZA
A 25001 7H¢] ©]/4+€] phytosterolo] &&l A vk A4
*a‘@ S &3l phytosterole] ZH2HE s5& WY& 4%
FRAHAIL, QIA HollHe= 2= FAo] HA] gornw
1015 FalA FaElolok gt Algre] A5 dF ule] 4
2HE] FE= v won, o] o]
olso] oA F&o] v7] "ot} d& &
9 FFE2 40% ©]’Fo] A5k, phytosterol?] 7
%o 5% olFtE AUHor FFEvt W %015}. o=
28 o] phytosterolo] =8N 2 Ao st &) =7}

stol A o] §r=7h sh7] wio]th(26).
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+ phytoster—
=9 2

3 Aol

At7tQ} HALSHE 7}

AL g-A o] T&¥ Avp 2 "7]-)‘]'51-37}‘ st Table 4
of ekt 27k= 41 1 g oll 34 =
Z 3l d 875+ KOHS mg &2 EA19Y. 7419

X5t} 71 phytosterololl A campesterol®] 7§ 3k ZAAE BN Y= A8 5A 9 A dalo] &
Apel| A 74 152 FeF(39.41+4.37 mg/100 g)& 2Helsh gAabo 2 FEjE ] i), & Ak durdo s
Table 3. Phytosterol contents in forest resource oils (mg/100 g oil)
Phytosterol
Sample - YIOSero™ - 3 Total
Campesterol Stigmasterol B-Sitosterol A’-Avenasterol
Garae 7.810.10°" 109.58+1.29" 26.45+0.23" 15.49+0.14° 159.33+1.75°
Dongback 1.40+0.02° 14.5540.36° 23.0140.55° 31.87+0.69" 70.93+1.60°
Mougwi 9.59+0.36" 3.05+0.09¢ 25.80+1.17° 17.52+0.67° 55.96+2.23
Muwhanja 39.41+4.37° 27.16+£2.94° 115.56+£12.74° 12.81+1.36° 194.94+21.42°

YMeans with different letters (a-d) within a column are significantly different (P<0.05).
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Table 4. Acid value and peroxide value in forest resource oils

Sample Acid value Peroxide value
(mg KOH/g) (meq/kg)
Garae 5.18+0.26" 3.13£0.32"
Dongback 6.18+0.63 2.79+0.19
Mougwi 65.79+0.46" 14.02+0.68"
Muwhanja 2.41+0.04° 2.80+0.20°

YMeans with different letters (a-c) within a column are signifi-
cantly different (P<0.05).
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CDA, conjugated dienoic acid; TPM, total polar materi-
als)(29). Miraliakbari®} Shahidi(23)9] SAtollA 7714
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Table 5. Measurement of p-anisidine values (p-AV) in forest
resource oils

Sample p-AV
Garae 521032
Dongback 5.46+0.32
Mougwi 7.03+0.23"
Muwhanja 4.70+0.08°
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Table 6. Browning intensities in forest source oils

Sample Browning
Garae 0.09:0.01°"
Dongback 0.13+0.01
Mougwi 0.73+0.08"
Muwhanja 0.87+0.04"

YMeans with different letters (a-d) within a column are signifi-
cantly different (P<0.05).

Table 7. Measurement of L*, a*, b* color scale in forest source

oils
Sample L* a* b*
Garae 39.77+0.02"" -0.98+0.04° 0.03+0.02"
Dongback ~ 39.55+0.01°  -1.0740.06 0.47+0.03’
Mougwi 37.55+0.08 -1.03+0.03™  1.63+0.04
Muwhanja ~ 40.02+0.02"  -4.13£0.03"  9.50+0.03"

YMeans with different letters (a-c) within a column are signifi-
cantly different (P<0.05).

YMeans with different letters (a-d) within a column are signifi-
cantly different (P<0.05).



W FA A olsher

Table 8. Induction times in forest source oils

Sample Induction time (h)
Garae 1.18+0.13¢
Dongback 7.54+0.13"
Mougwi 0.70+0.01¢
Muwhanja 18.40+1.02°

YMeans with different letters (a-d) within a column are signifi-
cantly different (P<0.05).
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