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Analysis and evaluation on morphology and nutritional
quality of two kinds of Gnetum seed kernels
JIANG Tailing, LI Yuexian, BAI Lina, XIAO Mingkun, YAN Wei,
SHEN Shaobin, DUAN Chunfang, CHE Bin, ZHANG Linhui

(Tropical and Subtropical Cash Crops Research Institute, Yunnan Academy of Agricultural
Sciences, Baoshan 678000, Yunnan, China)
Abstract: In order to develop and utilize the Gnetum seed kernel rationally, the morphology and
nutritional quality indexes of seed kernels of Gnetum pendulum and Gnetum parvifolium from Yunnan
province were analyzed and evaluated, and the correlation of 60 nutritional quality indexes including
basic nutritional components, amino acids, fatty acids and mineral elements were analyzed. The results
showed that the length, width, ratio of length to width and 1 000 — grain weight of Gnetum pendulum seed
kernel were higher, which were 1.78, 1.58, 1. 12 times and 4. 15 times as many as Gnetum parvifolium
seed kernel. The contents of crude protein (13.53% ), soluble sugar (6.25% ), total flavone (1.09% ),
v —aminobutyric acid (1.98 mg/g), Ca (607.30 mg/kg), Mn (46.44 mg/kg), Ni (5.48 mg/kg) and
the relative content of stearic acid (25.42% ), a —linolenic acid (1.49% ), vy —linolenic acid (2.63% )

of Gnetum pendulum seed kernel were significantly higher than those of Gnetum parvifolium seed kernel

(p <0.01). The contents of dry matter (59.56% ),
starch (53.49% ), crude fat (2.48% ), crude
fiber (2.50% ), P (2 812. 73 mg/kg), Mg
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the relative contents of arachidic acid (1.78% ) and oleic acid (17.41% ) of Gnetum parvifolium seed
kernel were significantly higher than those of Gnetum pendulum seed kernel (p <0.01). Correlation
analysis results showed that about 40% of the indexes were strongly correlated. In conclusion, the
morphology and nutritional quality indexes in the two kinds of Gnetum seed kernels are obvious
differences, and they have different nutritional characteristics.

Key words: Gnetum ; seed kernel; morphology; nutritional quality
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Table 1 Specific information on the fruits of the two species of Gnetum
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Fig.1 Comparison of the morphology of seed
kernels of two Gnetum
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Table 2 Morphological indexes of seed kernels of
two Gnetum

WA T -E MR I SE R T
£/mm 23.75 +0.78* 13.35 +0.78"
%/ mm 12.44 +0.43* 7.88 £0.50™
Kt 1.91 0. 09" 1.70 £0.10™
THRiE/ ¢ 2 755.00 +77.24* 664.00 £35.78™

T AT R AR RS TR AR R 2R 22 5 B35 (p <0.01)
INEFRARFRRZFBEH (p<0.05), T

Note ; Peer data shouldered with different capital letters indicate
highly significant differences (p < 0. 01 ), while different
lowercase letters indicate significant differences (p <0.05). The

same below
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Table 3 Comparison of the basic nutrient composition of

the seed kernels of two Gnetum %
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Ty 48.35 £0.08"™ 59.56 £0.13*
TEH 41.43 £0.77™ 53.49 +£0.87*
ik =Py 13.53 0. 08" 11.96 +0.01™
Al 6.25 £0.03™ 3.94 £0.02%
vl [Ei) 2.26 +0.04% 2.48 +0.02"
HHL£F 2 1.73 £0.01™ 2.50 £0.05*
SR 1.09 £0.01* 0.92+0.01™
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Table 4 Amino acid composition and content of the

seed Kkernels of two Gnetum mg/g
AER T LRI /N SRR T
iR (Lys) = 18.76 £0.20™ 17.78 +0.96™
FHE PR (Leu) * 12.31 £0.13™  15.13 +0.81™
MR (Val) * 9.95+0.23" 11.77 £0.52"
ThE R (Thr) = 6.57 £0.11™  8.11 +0.41™
e R (Tle) * 6.34+£0.06™  7.63 £0.34"
KNI (Phe) * 4.48 £0.23™  6.08 £0.21™
FH i 2 ( Meet) 0.73£0.02™  1.00 +0.06™
R (Try) * 0.01 £0.01*  0.00 +0.00"

FAEFR(Asp) 17.41 £0.24" 17.60 £0.57*

JIfi 2 B2 ( Pro) 9.29 +0.14™ 14.56 +0.39™
HER(Glu) 9.25+0.06™ 10.93 +0.45™
HNAR(Ala) 8.62 +0.04™ 10.44 £0.68™
H& /R (Gly) 8.21 +£0.31™  8.99 £0.30™
TR (Arg) 6.52 £0.08"  7.47 +0.22"
22 % (Ser) 6.09 £0.02"  7.73 +£0.33"
i 2R ( Tyr) 4.81+0.22"  5.35+£0.21™
R (His) 2.74 £0.01*  2.68 +0.20"
4R (Cys) 0.57 £0.02*  0.55 +0.02"
y-E@H T (GABA)  1.98£0.03"  0.74 +0.04™

4 — ¥A S (4 —
A IR ( 0.99 £0.00* 0.96 +0. 02"

Hyp)

D - o - /5\ jj:t T @&’3 Aa Aa
(AABA) 0.01 £0.00 0.01 £0.00
PR 135.66 +2.01™ 155.51 £6.75™
DA R IR 59.17 £0.98* 67.50 £3.31*
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Note: " * " indicates essential amino acids
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Table 5 Major fatty acid composition and relative

content of the seed kernels of two Gnetum %

il T F LRI NI SR

FEHEER (C16:0) 37.34 £0.46  36.66 £0.01"
fifEMHR (C18:0) 25.42 £0.07™ 23.69 £0.01™
e (C20:0) 0.91+0.02"  1.78 +0.02*
R (C18:1n9¢) 12.97 £0.01™  17.41 +0.02*

S =9 = /\BRIGIR

Ab Aa
(C18:1n9t) 6.87 £0.10 8.90 £0.34

FFER(C22:1n9) 0.95+0.04"  1.21+0.08™
V3R ( C18:2n6¢) 5.45£0.49™ 2,09 +0.14"
o — AR (C18:3n3) 1.49 £0.05"  0.90=0.01"
v — TR (C18:3n6) 2.63+0.04"  0.94£0.01"

W - 8,11, 14 - — -

Aa Aa
=R (C20:3n6) 3.49 £0.09 3.77 £0.09

IS I R 66.10 £0.54™  64.75 £0.04*
HUORM AR R R 20.79 +0.04%  27.51 £0.24*
Z A FIg R 13.11 £0.57"  7.74 +0.21™

FHE 5 AT, WA SRR B o 4 b 2 LR B IR 24
A 10 Ffr, 4350 o 3 S SR Rl AR /N SE R A A
SIG HBR & 5 1Y 97. 52% K1 97.35% , W3 b 3K JFE
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2.2.4 §WIROCR A

WP BT R e NMEA A EE TR Z —,
TENPRNANRE B 8, T AN SR 19 7l SIS JRR e Ao
W ) FOCR AR & NS 6 k.

®6 WHIHRBEMCHTYURTRANKREE
Table 6 Composition and content of mineral elements in
mg/kg
/NI SK R R

seed kernels of two Gnetum

it H LR

BI(K)* 9 524.59 £274.26™ 8 202.91 +180. 10"
WE(p)4 2 433.12 £38.02™ 2 812.73 +29.70™
BE(Mg)*  1330.71 £34.21% 1 619.95 +22.33™
FE(Ca) 607.30 £11.77* 332.66 +6.02™
£ (Na) 4 4.58 +0.24" 8.41 0. 11"
££(Mn) * 46.44 £2.58" 27.40 £0.76"
Bk (Fe) 42.85 £3.66™ 42.15 £0.58™
5 (Zn) 10.55 +0.17™ 11.87 £0.07*
H(Cu) " 9.57 £0.31™ 12.60 +0. 46*
BL(ND) 5.48 £0.06™ 2.94 +0.28"
fifi(Se) * 2.97 £0.43" 3.79 £3.87"
#(Cr) " 15.31 £16. 12 3.04 £0.23"
(V) 1.18 +0.32* 1.41 £0.01*
i (Co) 0.10 0. 12 T

£ (Bi) 9.12 +1.80™ 10.28 +2.22™
(B) 8.46 0. 40" 7.88 +0.05™
(Al 4.05 +0.59" 11.00 =11.89*
5 (Pb) 1.93 +0.30™ 1.99 +0.03*
£8(Sr) 1.22 £0.05"™ 2.26 £0.07*
fifi (As) 0.15 +0.11* 0.03 +0.01*

T AR HEITR, A RO TTR 5+« FoR AR

== A 2
HIGH

Note;: " A" indicates macronuirients, others are trace
elements; " * " indicates essential trace elements
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HEFE ¥ K > P > Mg > Ca > Na, T T2 JRRAEFP{—H K
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HSERRE R K 5ol 8 202,91 mg/kg,Na i
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BB A A, X S 7 o A D 3 ke A s AL A — 2
TER . SRR, s 10 Fas @ e e s, 1
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NSRRI (p <0.01) , Cu 5 & B EL T /)
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SRR JC . 25 5% (p >0.05) s T e &R
Mn Fe (18 & HEAEHT 2 037, 3 F K RRBEF - H Mn
SRR, /NS RRRE R Fe I, Mn 1] L)
SR AT 1, XA BA A Y Fe J2 AR
B BLLL B AN ] /D () JEORL, Bt Fe 258 5 S8R
AL S PR SRR P R A A B A Y Zn,
(EUR T[40 i 11 A SRR 119 5 Se S Ak vpr—
FhEA YISO E SRR RS S 2
TIRE A= TR A PR O 5S35 Gl 1 S5
FPS, HRTIRE AR B Se 5 ARLE 36.99 ~47. 74
pg IR TIREE IR F SR Se B H A R ArifE
(60 pg) >, WA S SRR IBE kA B 7 Se, $i45 H %
AARE 60 g P15, & I T SERREERI( 20.20 g
B/ N SRR AR 15. 83 o BIA] 6 AL 7oK . FEUE:
JCE R, IR B Y Bi B AL TR MK &
Pb As 508 . TSR IRRAE R AN /N SRR A
Hify Pb & 4350 1.93 1. 99 me/ke, #81t T GB
2762—2022( & i & 4 E Z AR e & s e iR
) HLE 1Y 0.2 mg/kg, 3% AT BB RAF IR A 5C
2.3 AR MESH

T e A K S G R, £ 8 A R —
SE TR AR Xk 90 o SRR T ol 4 Y A 3 5
Ay (7 ) VESERR (21 F 6T SR I B S LR )
JRITR (10 Fr) Ko™ #y Fioc & (20 Fi) 60 1 5248
PRIEFTAHOCHE AT o S5 SRR B, SRR~ 119 60 13
BIARPRZ AT AE— B R A G . FE A 97
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55 1 SN0 £ % A VA £ | 770 7 7 N i e
SRR X0 Sk 2 e T NSRRI 1 (p <0.01) 5
FET Y Tk HHAR T AHEF4E 5 i b, /N SRR
P X5 0 2 v T EE 1 SK R A (p <0.01)
FERLER T Ao et S B B i b SRR
T 3o b 2 v T /N SE R A (p < 0..01)
TE TSI JRR FEE A v AR DN 1 21 Foh R, 6
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11 Ap 2 BE R B A /)N I S JRR e o 4 R 0 1 KRR e
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FEWIER, A F g i IR £, H S B LR & 57
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