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TIITFRAGEHABMARRIBFERETFTRDT T
F#, RWE, HENC, BEEYT

(1. TTITEMOL A RRNE TR, =8 FI& 653300; 2. t ERME b R WA YIS RT LM RSB BT ol
EH 650201 ; 3. {H A ML P ORT S hEa, B 650201 )

W E. FLIMK(Vitellaria pamd()xa)jflinzdll;ﬂ&%ﬂﬂgifE@ﬁiﬁ‘[ﬁ(gﬁfﬁﬁ{Elﬂ*Jr’f/F%,/E\:%i/Eﬁ\ﬁjzgﬂ/‘J
S AR AT B WA < AP P A5 o SR, YL AR RN B I A S LR SRR R
TR TR WAGE A R AR A A A 25 5 T & FLIMAR 12058 DL 2 B 48 0 VLB 5 R iy 2L 1 A R ik 5 %6
G2, >R FH T [B] 98 2 F1 28 AR ) A2 B2 0T ¥k % L S A W 2 bR B8 SR o AT 4 B RLVEARY . S5 SRR W .

(1) BIAPRIC T HI A B LR ARRIE L 5 K, R K (22,15 o/41) ,ATE R (61.12%) . (2) KA HE
B YA 41.52 ¢/100 g, Bl FORLIE MG & i 33.72 ¢/100 g, (3) SR3LH Fit % K, Ca Mg Na Fe il Zn
S R6 476,70 376.47 181.93 139.20 .3.54 F1 1.92 mg/100 g, (4) PP RBRF M R F 5 (17
i), TR LR & 7 29.87% , P KA & /i, 0 1.51 g/100 g, (5) % KIFLIMAR B R SELIEA
JEELFYE Pl (K, Ca IR ZIR & it W E KT X B RAR TTIL A HIA 25 2L AR TR A 25
FE T S EEAL W o FLIR AR A R R AT TR T — e B AR S

KEEIF . FLAR, TS, MOEHMEY, B, R, DT E LR

FESES: 0946.91;5667.2 XERARINED : A XEHS: 1000-3142(2021) 11-1882-07

Fruit characteristics and nutrient components of
Vitellaria paradoxa in Yuanjiang dry-hot river valley

WANG Yijing', WU Liging®, XU Jianchu®>’, ZHAO Gaojuan®”

( 1. Yuanjiang Forestry and Grassland Bureau Seedling Station, Yuxi 653300, Yunnan, China; 2. Centre for Mountain Future (CMF') , Kunming
Institute of Botany, Chinese Academy of Sciences, Kunming 650201, China; 3. East and Central Asia Regional
World Agroforestry Centre (ICRAF) , Kunming 650201, China )

Abstract; Vitellaria paradoxa was an important ecological tree and oil crop in tropical Africa, and its fruit was rich in
oil and cocoa butter, which was called “the emerald of vegetable oil”. However, there have been no reports on the
analysis and assessment of fruit characteristics and nutritional components of V. paradoxa when it was introduced to
Yuanjiang hot-dry river valley of China. In this study, in order to cultivate and comprehensively develop V. paradoxa in a
large area, the fruit biological characters and nutritional components of V. paradoxa introduced from Africa to Yuanjiang

County, Yunnan Province were analyzed and evaluated by field investigation and indoor phytochemical extraction

W B HA: 2020-11-05
E€WH . FZEEAILITRI (2017YFC0505101) 5 2= 44 H s 55 30 % % T K 4 (E03L081261) [ Supported by the National Key
Research and Development Plan of China (2017YFC0505101) ; Special Fund for Key Laboratory of Yunnan Province ( E03L081261) ],
EER v TLIH(1965-) , @R TRIM, 2 FHRMEE T % TAE, (E-mail ) 3373669616@ qq.com,,

CEEEE. BEE E, FENF TR A FE S5 R A R SR E |, (E-mail) zhaogaojuan@ mail.kib.ac.cn,
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method. The results were as follows: (1) V. paradoxa were tall and graceful, with larger fruit (22.15 g/each) and
higher edible rate (61.12%); (2) The content of dietary fiber in fruit was very high (41.52 ¢/100 g), and the fat
content in seeds was 33.72 g/100 g; (3) Moreover, the contents of K, Ca, Mg, Na, Fe and Zn were 6 476.70, 376.47,
181.93, 139.20, 3.54 and 1.92 mg/100 g, respectively; (4) The fruit was rich in amino acids, and essential amino

acids accounted for 29.87%. (5) More importantly, the fruit size, the contents of dietary fiber, fats, K, Ca and aspartic

acid of fruits in Yuanjiang dry-hot river valley were significantly higher than those in the original region. The findings not

only lay a theoretical basis for artificial planting of V. paradoxa in dry-hot river valley, but also offer a certain technical

support for the industrialization development and the deep processing of products.

Key words: shea butter, dry-hot valley, oil-bearing crops, nutrient contents, ecological restoration, essential

amino acid

FLIH A (Vitellaria paradoxa) 5 11 A Bl 25 i -
JR &M TR, U R T A0 L s s A i B A
o B AR A RN 2R BB, B TR AR R
PRAT N A 1 s S AR G 0% e | SR e AR i 4
W BA BT R, JC 2 R T AR A
ARSI AR AT AT A ( Masters et al.,2004) ,

FUMARTEAE I A SR 73 Al S Tz, st T it
MR AT A R RS R S b T, 2 B A A el |
JEH AN A6 2 8F LA 5 5L FEN IR |
BA3K HPHEEZE, Longhdt i £ ( Masters et
al.,2004) . FLIMA A IE 4 B & 5 B B I & R A
FHBE . 7E 25 FJ7 w0, A1 9% S B FL Il AR Fl 47 42
Y E A P BT T S 1R AR (Tella, 20125
Ajijolakewu et al., 2015; Zhang et al., 2015;
Akpambang ,2015) | LM A T 7 ( Ff 7 35 00 AR 2o
R R ) RS A B RS YRR TR,
HATIC R B (Ramsay et al.,2016) ;78 H
J5 T LI ARSNGB )z AL
A& i i T ( Coulibaly et al.,2009) , BA $i 5= % |
PRV AE %5 DI RE (WREE F 20035 % R, 2004 ) 5 78
BT FLl ARSI S A A B 8 A
FiR | 2 A B 2 U AN b, IX ALV T AT AT o e )
5= RATAEY (Masters et al. ,2004) .

FE T 1964 4 AWM g X5 A =8 & JT
LA R 28 b DN TR 3 S RTT 1 B4 (Ot 5
WAL B3, 2010) o B AR G e 2 AR th 7E 7L
T A B A T U O A AR B (B SR E DL
2018; 3L 65 ,2019) RImA I 2 (KA,
2018) i g 107 IR 20 1 23 At (51K 55, 2018 5 5k A%
64,2019 ) 126 AT AT AR Y ) A S5 (58 08 0 A,
2019) . FEAFCTFL0 AR 5278 37 00 R M2 KR
Y i 3B 28 DL AS 6 ( Alhassan et al., 2011 ; Honfo et
al.,2014 ; Gyeduakoto et al.,2017) . 2RI, 24 FL I

AT Rl B v B TV RS S R AU SR A
FERIIE SRR E I o 22 R ARG R
PR T AR ZE S 7 ORISR W ARE

LR TT R AR FLAM A AR SC45 45 T[] 3
A 5 A B A o e BOTT 3208 R S AR W o
PEARANE F7 0o AT 20 Hr , 3R AP AL SR 52 1 7
RAEFROE, BN ITIL T AW A LM AR AT
Tl e G i RN T4 ik — 5 B BB LA

1 #R 5%

1.1 i 36 M4 Fn A ) &

O R VA el s I e B T WA NE = % el
(23°18'—23°55" N,101°39'—102°22' E) , ‘F-1iff
$H 430 m, SN 23.8 C, HE B B il
728.8 C(6 Hfy), HF¥HEAMIE N 16.8 C (1
AAr), =10 CHEXA RN 708.9 C 4EZE
KR TR R T3 T 20

LW VR A % B IT VL RP I 5 BLAE FLIh A 800
SR, K AERKMEBERR, RTFEMKET
(K1) BREBSHT R IR . 4300 T 2018 12019 4F5H
SRR (8—9 J1) ML R A 60 A4~ il 24 2R S 0
BRI E , IET 2018 45 9 H FHLEEHL 15 #4550
BB T BRI 52 15 kg FH T8 32 U0 2047
1.2 LI ER

HL Pl bR R R, 00 ROF, B TR A, ok
Z YIRE R WEHL (R T B T3 A FR A AR =,
YB-500A) , R AL (U 7K B AR ML A BR 2
F],6YY-230) , 4 Y6 T [ GRS B A (L)
AR/ H] FPTOR-TT-XRF-Spectra-3000] ,

1.3 XWHIE
1.3.1 b & BEFLIARRSE 10 kg W UET 15,
W SR AN FP 3 B (M SRR E 5.78 ke, BEFD TR E
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1

4.22 kg) , 5 5L R REE Rl F 43 00 R SR
57.77% F1 42.23% ; 1 F2 R R AP 7€ 60 C HLAH
HEF RN T H 2.77 kg, FP T 5 2.63 kg, 435
i 8 L 5 1 48.00% 1 62.33% , B 2.0 kg T Fil
T RARN Rz I e 2 22 ) ek B ML A R 0ok
FHW M LA PR IR 3 (Rl 0.67 kg, P 7
MR 33.72%,

132 READFHEEN T FugiE EEHH
PR EL 2 WA AR Hz | A7 FRi B €8, 5 R 5 o i
I ) FH 4307 RS- AT, AL 46 SR AL e o (o) TR
RN (g), W 60 NHEE ; RITL S5 IR & A1 45
WP (em) FEAE (em) AR (em) |, FI
TR R RUEAT, 58 60 EE , Al & RITFHE AN
WF . EHR(%)= (BREHE-FEEHE) /MRS,
1.3.3 BhRm,MNE AT Hriob KARTHE
FAn W W E IR A, B &R
GB5009.124-2016, 7K 43 GB5009.3-2016, & M Ji
GB5009.5-2016, IE i GB5009.6-201, fE £ £F 4
GB5009.88-2014, JK43GB5009.4-2016, A ( LA 5
WA 2 ) GB5009.7-2016, & 1R ( UL A7 & W& i)
GB/T12456-2008 , &MY i 5 MHE, W HITR
BEEN BEHR ES BRVBE R T N O R
WO TEEE (GB5009.91-2017 ) AN IEE & 5 4
A (B RIRFTKE T, 2007 ; Honfo et al.,2014) .

FLINAR 5L

Fig. 1 Fruits of Vitellaria paradoxa

1.4 BB
B pir A BEAE Microsoft Excel 2007 AR EAT,
H{E ( Mean) THHJ5 223 BT € SPSS 20 HifiAT

2 HER G5

2.1 RELWEMESNE

JCYLFP T 3l 7L o A S 52 i A B SR Ok 5 4
(S Tt RN R K S B NS RV RE i)
A ], SR PR E JEE, SR S An A A 5, R R Gk
61.12% , %5 J5L 77 #1155 (52.20% ~ 59.65% ) ( George
et al.,2012) o M ICYLF R il Pl A Fr) 2L 900 AQ 2R 552 1)
HEYER R R AR RN R R AT, A
JEAHUR RS> B3k 22,15 1 8.61 g, RATREi#E R
TP BERE CREEAE EEARMEZEY
KT HuAE U I 44 () =~ Hb IX. ( Paga , Nyankpala
1 Kawampe) (1),
22 REEFERS T RITEST
2.2.1 FHEIRS  WIEFRENS EE R K
EHE BN MET T g, RN EESRERL
4 (41.52 ¢/100 g) , A= FEE RN (33.72 g/100
o) FIRE B 27 4k (27.43 /100 g) , Rl 325 & IE Wi
(99.19 g/100 g) , Horr B0 4H4 & K& K
gy AR, R AR g b i 25, (5K
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Table 1  Morphology characteristics of the fruit of Vitellaria paradoxa
R R Rz SR R REYIR R H LIRS
Place o)f coduction Fruit length Fruit width  Fresh fruit weight ~ Seed length Seed width Seed weight Edible rate
o produe (cm) (em) (8) (em) (em) (8) (%)
JGYT. Yuanjiang 3.45+0.25 3.86+0.54 22.15+3.21 2.42+0.57 2.92+0.26 8.61+1.12 61.12+4.52
Paga 2.54+0.32 3.15+£0.53 20.20+2.54 1.65+0.67 2.47+0.25 8.15+0.85 59.65+2.42
Nyankpala 2.06+0.25 2.33+0.54 11.65+1.65 1.48+0.32 1.96+0.42 5.59+0.58 52.02+4.54
Kawampe 2.24+0.45 2.66+0.64 16.94+2.32 1.62+0.26 2.36+0.25 7.12+1.21 57.97+5.63

RS FIRE B A 4 R IR SR S A > Aol SR
PRIFIRI A v 8 11 0T & 3 43 90 o 7.06 ¢/100 g il
8.00 g/100 g( & 2) . HHKMFF R, 8= 1)K 43
FEAFRETIICE S, THLITEREE MW E AR
A AR T B0, TR B ML BR AT | 2 ) 55 7 T
AR B, A YERE 8 4k R R
AR AOT A Rt I A 2R G 9 s A (Y ) L B Bk 2
BREBEbREAL ,1992) .

222 2&FHaE FLMARRLHT HEITERES
g Y I N L R R TR v SN S
FORAF EES K(4550 mg/100 g) ., Ca (282
mg/100 g) F1 Na(85.73 mg/100 g) , Fi = FH &
K(1926.7 mg/100 g) Mg(116.0 mg/100 g) fl Ca
(94.47 mg/100 g) , Py rh F 25 Ca(3.83 mg/100
g) .Fe(3.15 mg/100 g) F1 Na(2.45 mg/100 g) (%
3) M FLMARR T R EA FEEMMEITR,
Forp S Py B AT B B B 4 i R 0,85,
1.07.,0.09 mg/100 g, MHXHFIFEWER, 5 Y ITHR
AN G E BN E, HES S5
2R HE B, 3 RE A R T R PN IR BT i A R AR Y
1EH A A B (SR FIBK 37,2007 5 Bup et al.,
2011) .,

2.2.3 ZAA B JUVL LR ol 51 Fh it FLm AR SR
R Aoy £, A 2] 17 Fh, o4
&7 P TR IENR (1.57 g/100 g) Al 10 FhAR LT
AR (3.68 g/100 g) , Z HEMR 1Y & & = F 124
5.24 ¢/100 g, AR FT 2 52 5 2 B R A & J 1Y
20.87% (£ 4), Hrp, & EEm NN KL AR
(1.51 g/100 g) , HR A4 22 (0.49 /100 g) , &
J5 7 M5 ( Ramsay et al.,2016) , 3 =5 T 24 b % 1L
T 7K AR ok e SR A SO S (5K R AF 2008 5
JZ4E,2009) , AHCHETE R I, 45 2 W 6 N B2

FcAZ A B 02 HE4E & — 83807 #8900
FCAZ 1 v80R 25 ¥ il B B 40 B 40, AT A i2E 2T 40
M A B (FE R S5 ,2009)

3 Wik 5 4k

3 ALMARIHEMEFR S ETITFRTE
ERFthZ BHER

BE & +E 23 K SRR N A TG K i B, N3
B SR Wz B A HLHE £ R 4 40 8% 5, % 7Kk S AT
KA T HE & A (Maranz et al., 2004 ; o [E &
FRE2%,2004) o FLIHAR B AL SRR Sy — K 1Y)
BRSO RR S < HE i i 35 R (BB
ﬁ%,ZO]S ; Tom-Dery et al.,2018) , A HF3E T ,
G ik v e o <R I A N 2 11 7 NP N S A = O
SRSEIR/INFI AT AR 50 = AT BE R O I A5
DXl A Dt 7 b, ) o R £ R, 8 i L il R B 4 1Y A
K K& EF (George et al.,2012) , A5 R FLIHARTE
TR IG BE T —E W R

TEAL S8 FLAM A 58 I8 FF S A A 3k & e, i 5%
B EEOCTE TG, Wl R YRR 3 R
5T Bl A ER B 1 75 % (Ot 5% BH AR 350 3C, 2010)
AT YR LIl AR S R A R Y
BRI AT 43 M, 2 W L AR R S v g B R A
WHBICR R F R, HAIF R R — R 8K R
B RV S (3K A5 65,2019 ) s M gl & =
i R A 8 37 823 (K53 HLET 4 i D5 Ak 7K
eGW) SR RIAEAL, P AE BRI AT AR A (Ajayi,
2015) o AWFFE R FLIMAR R SC R A A A o
CRATFRAREE T — Al . AR TP E T VLA AE
R FLITAFP AR & 5 (33.72 g/100 g) {& Tl
Je H I J5 7 #b (59.10 g/100 g) ,3X Al g5 5 7= 4
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Table 2 Contents of conventional nutrient components in different parts of Vitellaria paradoxa fruit

KA Tk K5y 45 & iy i B 2T 4

Differennt s Content of water Content of ash Content of protein Content of fat Content of dietary fiber
rom par (%) (&/100 g) (g/100 g) (g/100 g) (g/100 g)
A Fruit pulp 5.47+0.85 7.42+1.21 7.06+1.35 5.09+0.85 41.52+2.85
i1~ Seed kernel 1.81+0.25 2.83£0.45 8.00+1.53 33.72+3.65 27.43+3.53
il Seed oil 0.22+0.01 0.03+0.01 0.13+0.01 99.19+6.55 0.31+0.01

%3 LMARZHRABANTOTEOEE (0L me/100 ¢)

Table 3  Contents of mineral elements in different parts of the fruit of Vitellaria paradoxa ( Unit; mg/100 g)

NG B kil B B i Bk i i

Different parts K Na Mg Zn Cu Fe Mn Ca
HP Fruit pulp 4 550.0£23.50 85.73+4.50 65.93+5.40  0.85+£0.10  0.10£0.01  2.62+0.25  0.78+0.06  282.0+8.53
Fi{~ Seed kemnel 1 926.7+40.50 53.47+5.50 116.00+14.5 1.07+0.34  0.48+0.01  0.92+0.13  0.34+0.03  94.47+5.54
il Seed oil 0.97+0.01  2.45+0.45  0.15+0.04  0.09+0.01  0.14+0.01  3.15+0.35  0.04+0.01  3.83+0.54

F4 AMARANIERARKRSE

Table 4 Amino acid composition and content of fruit pulp in Vitellaria paradoxa

T AT

Essential amino acid

o
Content (g/100 g)

A7 E TR 2
Non-essential amino acid Content (g/100 g)
R Histidine 0.18+0.01
2254} Serine 0.1620.01
K &R Arginine 0.34+0.01
H &R Clycine 0.21+0.01
RAEEM Aspartic acid 1.51x0.14
BEAM Glutamic acid 0.49+0.02
YR Tyrosine 0.15+0.01
N MR Alanine 0.24%0.02
i %2 Proline 0.39+0.01
[t 2R Cystine 0.010.01
/M1 Subtotal 3.68

HE R Lysine 0.28+0.01

FR &ML Threonine 0.22+0.01
HEAM Methionine 0.05+0.01
AR Valine 0.25+0.01
S5 BR Isoleucine 0.19+0.01
AR Leucine 0.34+0.01
KN % Phenylalanine 0.23+0.01

/M Subtotal 1.57

FLA B g 7 P4 IR A B TR A5G (Akpambang,
2015)  AHZ DX Sl zL it AR I 4 B 105 2 Dt 7 s v
23.4%, fg W7 & & &k 99.19%, 2% T AR H
(Maranz & Wiesman, 2014 ; Ajayiaoo, 2015) ,iX A
RE55 1 T A5 e IR BR8240 O, L AT RE 5 i
FPRIEE A 4318 07 15 A A7 251155 9% ( Maranz &
Wiesman, 2014 ) , X 2645 B0 2L A 7= 5 G T.42
BET—E RS,

AN TTITL A B ZLIMACR A h BT R (4.55
g/100 g) FESICER & ik 1 2 K T I s AR Y n 24
X (1.1~2.0 g/100 g) , H.J5 ™ H 5 S F ik v A A

HAIICE (Honfo et al., 2014 ; 78k % 2018) X Al BE
H - SR SO RN A S 25 s . B B RKR
TKETT (2007 ) WIS R 45 2 A R AN T
DI PIICER AR Lot BRGNS I B A
B 775 ~2 325 mg M1 875~5 625 mg, i ¥
A Ee A EL AT TR YT AR | R ARG 0l e | 38 8B S 0 A
K& E (Bup et al.,2011) ,
32 TII TSI MARITELMEMREINESR
FLMARTEAE M A SR 53 At R T3z, 4340 T
gy Je H R Gk e 28 LA B ZERN N
IR\ PR LA B R B B A AL
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HIHEH % (Masters et al. ,2004) . B AR FL A = 5
(Pt it 25 B RS L) #EARE TSSO A T
RAF (Ajayi, 2015) fH 2, B T30 E A7 06 584 2
FFE RS EAS | T B0 RL T AU, JFURHIE R Ry 3R
(MBS M E LL#R,2018) . ASBF 58 2 BT IL T 34
WA IE A FLIAR B A, B 80 5 2 (45.5
o/kg) W = T M P KR, s R (0.82 ¢/
kg) K I (1.83~2.42 o/kg) FI75 K4 & —Fh
VR AE AR AN K R (B A 42 45,2008 ; £ 5,
2018) , AW RATL MR AL BA K4, &
HEE I ERLERMAZR, Ky e i
K SRS R (KR S 2008 5 T8 S )2 45
2009) , 3X 7] fEJ2 F R IE] Y 25 5, Pl RE R
PR Sy ke S S 5t S B 3 N7 A T KA BRI T
ANTE I G A S, MBI IR R B, E R
B TEN A i 5 EORE A i B AR £ B
(A BRI RE , ANFE A B R ATV IR M 48 T 46
AEMEGEA R H = SMEAERKEF (#K
R AE,2008 55 JZ 4F,2009)
33MRAE=ERE

BT 2 S TR Y X AR R AR S R G
B SRR E TR K EZ T, R
AR, K PHER S 98 45 R S (RS B 45,2016
D5 ,2020) TG AL TR AR B OE
RNL UL, BEA A 2SR XA 2655 5500 A AR o
JE 45 T8 (D A, 2020) o B A JEUH A FL
ARAALREE R - P0] 23 (0 5 R S 5 1, A K 2
BRI, M HRILTETHEEEN K TR EEL
e IER , (R0 A XTI B AR A
A7 Y EE AR A [R] /N AR 5 22 ) 7 5 A
32250, DL R 3O 2 R85 A5 RS2 ] 52 i 3L
Fre i g W AE % 04 B 2R R G e 5 ) A 15 1F
— 5T

SE K.
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