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Anadlysis and Evaluation of the Nutritional Components of Fleshy Fruit
and Fleshy Leaf in Camellia oleifera Abel.

PENG Ling, ZHU Bi-Feng
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Abstract . The basic nutritional composition of the fleshy fruit( FF) and fleshy leaf( FL) of Camel-
lia oleifera was measured by conventional biochemistry methods. We measured trace element
content by atomic absorption spectrometry, Vc content by high performance liquid chromato-
graphy (HPLC) ,and amino acid component by amino acid analysis. Using 12 common tropical
and subtropical fruits for comparison,the nutritional value of protein in FF and FL was evaluated
by fuzzy discernment and ratio coefficient of amino acid,respectively. Results indicated that FF
and FL were rich in sugars, acids, proteins, amino acids, and lipids. Trace elements and Vc
content of FF and FL surpassed that of some common fruits. The EAA/TAA value of FF and FL
were 37% and 35% respectively. The protein quality of FF and FL of Camellia oleifera were su-
perior to that of the 12 kinds of fruits, indicating that the nutritional value of FF and FL were su-
perior. This species may be considered as a fine fruit which can be exploited and used.
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1.1 ##

BUWHE, TR OB IR AR R R
Pl i B (fleshy fruit of Camellia oleifera Abel. ,
FF) .25 B s (fleshy leaf of Camellia oleifera
Abel. ,FL),
1.2 EHEFASHNE

KA € R A 105°C#t T 8: (E 2 #r i GB/
T5009. 3-85) ; HLARWT I & K IR IR 2k (E %
¥ GB/T5009.6-85) s HLIRE R LN EHER (H
ZFAritE GB/T 5009.5-85) ; B 58 IR & R A
Pk R v (E X priE GB/T5009. 7-85) 5 BRI E
K e 2 (B ZAniE GB/T 5009. 187-85) ,
1.3 #ERCHNZE
1.3.1 fREBRAEH

TR FRIEAE R C Al 50 mg T/,
F 2% mBHRISBIB %, %% 2 50 mL iR A58
L RBRRZIE,GBR4EER CEHEN 1 mg/mL K
FRUEVE W o ARVERE S VS TR B LA Bl B EE R L 3
F3 0. 45 um IR BT g
1.3.2 HRBERLEH

BHmTS, B THRSENSSIEK, REH
MR, 2% WBERE R €S, 5P e A
0. 45 um JRREEL I8 , B AR BT RO B 14 o
1.3.3 WEHKH

f#F Avgilent 1100 2 & 5% 0 A € 3% AX , 3%
##:YWG-C18,10 ym,4. 6 mm x250 mm, i shte
A;0.02 mol/L BEBR 4N ZE v (5 0.3% = 2 f%,
pH6.0);WzHHE B: FEE, RALMEMELRD, K
i AB HERERTEY A +B =90 +10 A4k
20 min BFH) A +B =50 +50; 8% )5, TR shARZE 4 i
B, 2% 30 min i, HEJRN A +B =90 +10, i

1 mL/min, KK 2564 nm, HIR: EiR.
1.4 REBERTEUE

BUBERSTF 125 mL g5, in 10 ~20 mL
FHER , 78 FL AR IRIR N4 Fr BB 5 B 45 3R 5 B
TR, LR, 5m2 ~5 mLRR. BER, 2
RN R . HIEWIT IS BAT, i 3 ~5 mL ffER
gt ff, VEN R EFIMHER, B2 0w
BB E AR A R, A Y5
0, RBEHITHBRE WA, BEEmM1 ~
5mbL EER(1:1) BEEBR(1: 1) W, KW L a4
EmBIRERE, LB FAKEEE 50 mL A2
W, RE 2 ) BRI A W, 5 A TAS-086 JR IR Ik
Yt € Ca.Zn,Cu.Mn . Mg.Na.Fe.Cd.Pb &
&,
1.5 SEBIE

AERSERAEERL AN E(H
57 L8800 #l) , #5%F 6 mol/L HCI sk @il =& 17
MEER, HRAFBHEFT2RAEAR, ®H
5 mol/L NaOH 7K il & 6. &R o
1.6 SEBMEFQRNERTZE

SR S EE R L AH 2R 300 AR R Bk A 47 PR

2er[4]

Ao
2 HRE5HH

2.1 EHEFHSHINE
AR AR R M8 R S KBIR &, 2051 8
91.36% f191.58% ; EHA R S22, ¥ K 0.6%;
BRI & BN M > R A RR; AR A R
FEH B FIBR BEAR LR A R R . RN 9 ~
10:1( 3R 1), T RMAR A RR . AR R T
HE,
2.2 WEREMELER CHNE
HRARR AR &HFEEK Ca,.Na,Mg,
Fe.Zn.Cu &L R bk Ca FEARHERTH
RS, HARME TR S BE A ARM R T AR
M (RFE2) N TN T EMERARR . WRMR

®1 HMEARRARMHE—REFHSER

Table 1 Basic nutritional components of Fleshy Fruit(FF)and Fleshy Leaf( FL)of Camellia oleifera (% ,FW)
ReR A4 EER Re s B M MR SR
Sample Water Protein Lipid Total sugar  Reducing sugar Acid Sugar: Acid
MZE B AR FF 91.36 0.6 0.25 3.22 2.63 0.35 9.2:1
MZE B R M FL 91.58 0.6 0.38 3.06 2.39 0.29 10.6 :1
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Na & &243158 M FEA0, Mg F2SFIESENA
fii ,Fe S BAFNE— FB=0,In FEDINE—F
—fi,Cu FEAFIE=EM,

HE2 T4, WRARR AEHMELERC
SRR, HRAEN >WRRER, 5514 0. 63
1 0.49 mg/g, S 14 MG F)E—NL
F=AL WMARAEM LR C FEEME T 48R
Bk,

2.3 SEBOH
WMARRNER AR EF17HE LEER,

®2 EFABRR.ARMF 12 FHxEARY

METRNLERCRE
Table 2 Contents of trace elements and Vc¢ in FF,FL
and 12 kinds of contrast(mg/100 g FW)

Hep @i AR T SRR 8, L UFTEIER 2 fF
FEELTFEERT7 (3K 3), k= LA, WA
WHER. AR ZEREE S H N 85.6% M
87.2% MHEAERS B ZERM H (EAA
TAA) 533124 87 % F1 35% , ik KA 5 LFHE
EBR I L (EAA/NEAA) 3 57 % Fll 54% , ¥4
F WHO/FAO (it A PAHLY/ B A E R AR HE) 31
EMHEEE QIR EAATAA 7 40% £ A EAA/
NEAA 7 60% L) | B’ ,
2.3.1 FEBIEERBZITIMER

AT EEEHPTEA, BT 12 FpkdF T
KEERR, REAR . EAA S2IETI B 5%
CHR[5], 1B 3 WHO/FAO PB4 i R R Rb a1t
BREg, AR H WA AR WA 12 Fok
R EER A (RAA) (AR LE RE(RC) f

£33 BFARR ARMEARTSKERMNEE

Table 3 Content of the proteins and amino
acids in FF and FL

o] SER W2 W2
b Ca Na Mg Fe Zn Cu V¢ Amino acids HEM AER
Sample ;
= (mg/g protein) FL FF
WZEHNERFF 3102781 1154 190 146 058 49 :
P 1 DW 7. .
PRI FL 3463 7.03 10.98 1.66 1.19 055 63 &HR Protein(g/100g DW) 05 6.86
HIREED EAA
Canarium aloum 4© T 10 02 0% Tr 3 sxamrlle) 43.97  42.27
# Pyrus spp. 9 21 8 05 04062 6 HEM (Leu) 78.01 77.26
WF
Citrus maximea 4 30 4 03 04 018 23 WEM(Lys) 26.95 37.9
ke FHERE R (Met) 4.11 4.37
T chinensis 2 1.7 12 0.4 017 0.16 41 ST (Pho) 45.39 43.73
BT iy
Covos nucifera 2 9.6 66 1.8 092019 6 HER(Thr) 46.81 45.19
AR BER(Trp) 8.51 10.20
Actinidia chi- 27 10.0 12 1.2 0.57 1.87 62 HEMR(Val) 51.06  51.02
nensis JEnsR R EE NEAA
ANBHR
Solanum muri- 13 7.1 11 0.2 0.09 0.04 12 RABB(Asp) + RAMMBI(Asn) - 99.29  96.21
catum AER(Glu) +AEBKR(GIn)  137.59 115.16
Musa basjoo 6 13 20 03 0.160.10 - 22 BR (Ser) 56.74 53.94
- &M (His) 21.28 21.87
Vitis vinifera 5 13 8 04 010M % HEM(Gly) 52.48  51.02
HAE BEMR(Arg) 34.04  48.1
Eriobotrya japo- 17 4 10 0.4 0.18 0.14 8 AEMR(Ala) 93.62 87.46
nica A& (Pro) 43.97 45.19
=R BRERR(Tyr 28.37 24.78
Mangifera indica Tr 2814 02 00006 = (o
L HEER TAA 872.19  855.67
Chaenomeles 17 28 9 0.2 0.25 0.03 43 EAA/TAA 0.35 0.37
sinensis EAA/NEAA 0.54 0.57
. TrmE; -, RWE. Notes: TAA, Total amino acids; EAA, Essential amino acids;
Notes. Tr,Trace; - ,Unmeasured. NEAA, Nonessential amino acids.
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Table 4 The RAA,RC,and SRC of FF,FL,and 12 kinds of contrast

i

Met + Phe +

sample lle Leu Lys Cys Tyr Thr Trp Val X SRC
WO PAQ ZAELISHHA 4 70 85 3 60 40 10 50
‘ RAA 1.06 1.10 0.69 0.12 1.14 1.13 1.02 1.02 0.91
AR ARAR FF RC 116 1.21 0.76 0.13* 1.25 1.24 1.12 1.12 0.999 81-%4
‘ RAA 110 1.11 0.49 012 1.23 1.17 0.85 1.02 0.886
AR FL RC 1.24 1.25 0.55 0.14° 1.39 1.82 0.96 1.15 1.00 2023
RAA 050 052 0.68 1.61 1.21 1.5 063 1.08 0.971 .
Citrus maxima RC 0.61 0.54* 0.7 1.66 1.25 1.54 0.65 1.06 1.00 >
- RAA 0.40 0.31 047 086 0.80 0.65 1.20 052 0.651 .
Vitis vinifera RC 0.61 0.48° 0.72 1.32 1.23 1.00 1.84 0.80 1.00 >
BT RAA 078 0.88 0.67 0.18 1.13 085 020 0.8 0709 ,
Cocos nucifera RC 1.10 1.24 0.95 0.25° 1.59 1.20 0.28 1.38 0.999 '
RAA 0.56 0.50 0.45 0.39 0.88 1.47 0.50 0.73 0.685 .
Canarium album RC 0.82 0.73 0.66 0.57° 1.28 2.15 0.73 1.07 1.00 >V
T RAA 0.81 0.54 036 043 079 075 1.75 0.8 078 ,
Actinidia chinensis RC 0.75 0.50 0.33° 0.40 0.73 0.69 1.62 0.79 0.726
Josy RAA 1.3 0.64 1.00 019 1.00 0.79 0 0.67 0.703 _ __
Solanum muricatum RC 1.89 0.91 1.42 027 1.42 1.12 0° 0.9 0.998 o
- RAA 119 0.82 1.00 029 0.79 0.81 0.25 0 0.644
Eriobotrya japonica RC 1.85 1.27 1.55 045 1.23 1.26 0.39 0° 1.00 °>
; RAA 096 093 065 O 097 1.00 067 0 0648 _
Musa basjoo RC 1.48 1.44 1.00 O 150 1.54 1.03 0 0.999 %
wm RAA 067 062 1.00 O 094 08 0 067 0603 .
Mangifera indica RC 141 1.03 1.81 0 1.56 1.3 0° 1.11 1.00 %
. RAA 088 071 0.41 0 1.04 069 0 08 053 _
Chaenomeles sinensis RC 1.4 1.24 0.72 0°* 1.82 1.21 0 1.48 1.00 '
Tk RAA 0.61 0.54 0.67 016 0.61 2.64 0.56 0.60 0.81
Litchi chinensis RC 0.75 0.67 0.83 0.20° 0.75 3.26 0.69 0.85 1.00 ©°
5 RAA 075 05 055 1.71 117 088 45 1.00 1.3 ,
Pyrus spp. RC 0.54 0.36° 0.40 1.24 0.85 0.64 3.25 0.72 1.00 +

B« E—PREIEEREER; Cys: R AR ; WHO/FAO: A TAALV/EKAERKAL; RAA: EEMRILE; RC: EERERY;

SRC: FEMILERSD; X: FHE,

Notes: = The first limited amino acid; Cys: Cysteine; RME. Reference model of EAA; WHO/FAQ. World Health Organization/Food
and Agriculture Organization; RAA; Ratio of amino acid; RC: Ratio coefficient of amino acid; SRC; Score of ratio coefficient of a-

mino acid; X. Average.
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Table 5 Close degree of the appraised fruit protein

PRy R
Appraised fruit Close degree
IR R FF p 0.8459
WARPIF FL W2 0.8286
W Canarium album u3 0.8238
# Pyrus spp. pd 0.8127
T Citrus maxima ud 0.7890
Z54% Litchi chinensis ué 0.7883
8 Cocos nucifera u7 0.7659
RAERRIERE Actinidia chinensis u8 0.7620
A& R Solanum muricatum u9 0.7459
WA Musa basjoo pl10 0.7160
#i& Vitis vinifera pid 0.7133
AR Eriobotrya japonica ul2 0.6969
T8 Mangifera indica ul3 0.6830
AJK Chaenomeles sinensis uld 0.6819
3 it

FRAGREHMRARR WEMEFEE,
BEWR R EARJBNFERES . WRARR.
WEM&HEER Ca.Na,Mg.Fe.Zn,Cu, Rt 2ufy
BNRETEEL/TH KR, MRAFR AR
g R C R LIRS BBk, i IF A A H
AR gEAER C BIBUR. W2 RITTUERIE
HKRMMETLR &K FARRES, s
3 Ca &2y 49 mg/100g, 7 J& 55 — 1z, i Na,
Fe .Cu S BHEME, B TARM, FERC ITEE
AR BMIA TR WM B TR MAEER

CHEMET LFKF, XHAMREHMRA R
AR A LR R RS Mg ETTR MgEAER C,

XN AR AR EER T ' E, &
RETF/ERMERLEST2, FBFEE, H EANV
NEAA F1 EAA/TAA ##555F FAO/WHO #15E Hy#
BEARME, vt — P E R AR R, R
AT BERE RPOEFBRRARE BT E . I
PRI IR o A A R R R L & B EAA Y
WHO/FAC ERBEA B 2X EHEA K WEEE,
HT2NERATEBRnEORNWEAA TES
WHO/FAQ A 25+, 14 Mt m M EARE
FOEREFERH TSR P EERER, BR
PRI AR R ARR VAR E AR
EFMENTHE 12 FACR, 3F B2 PR R
FHRAREM

i BRI, AR PRR PR R — R AR
FERREAKR, RAE BRI BEFMZARIE, E151H
I HIA
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