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Abstract: [Objective] The present study comprehensively evaluated nutritional value of Camellia fas-
cicularis leaves to provide reference for protection, development and utilization of C. fascicularis re-
sources. [Method) Basic nutrients, amino acids,fatty acids, mineral elements and vitamins of C. fascicu-
laris leaves were determined by national standard methods. The amino acid score (AAS), chemical sore
(CS) and essential amino acid index (EAAI) were used to evaluate its nutritional quality. [Result] Con-

tents of ash,crude fat and crude protein in C. fascicularis leaves were 118.0,43. 7 and 76. 2 g/kg,which
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were higher than those of C. pubipetala,C. nitidissima,C. euphlebia,C. nitidissima and grafted C. ni
tidissimain. Crude fiber in C. fascicularis leaves was also high with the value of 188.0 g/kg. C. fascicu-
laris leaves contained a variety of amino acids with total essential amino acids to total amino acids ratio of
0. 38 and total essential amino acids to total nonessential amino acids ratio of 0. 61. Umami amino acids such
as Asp,Glu and Ser were high in contents with the ratio to total amino acids of 31. 63%. According to AAS
and CS,Met+Cys were the first limited amino acids,followed by Val. C. fascicularis leaves were rich in
unsaturated fatty acids with the ratio to total fatty acids of 54. 19% ,and polyunsaturated fatty acids inclu-
ding linoleic acid,linolenic acid and eicosapentaenoic acid accounted for 42. 94 % of total fatty acids. In addi-
tion,C. fascicularis leaves were rich in minerals,including major elements of K,Ca,Mg,Na and P as well
as trace elements of Cu,Fe,Mn,Zn and Se. Particularly,contents of K,Ca and Fe were 11 200,34 000 and
106. 33 mg/kg,higher than most Chrysantha leaves. Contents of Pb, As and Cd in C. fascicularis leaves
were 0. 66,0, 16 and 0. 02 mg/kg,which were within agricultural and national standards in China, while Hg
was not detected. C. fascicularis leaves were also rich in vitamins,and p-carotene, V¢, Vi and nicotinic acid
contents were 11.8,300.3,92. 9 and 64. 8 mg/kg.respectively. [Conclusion) C. fascicularis is an edible
plant resource with high protein,high unsaturated fatty acids and high mineral elements in leaves. Thus,it
has high nutrition and health care value.
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Table 1 Basic nutritional ingredients in leaves of C. fascicularis and other Chrysantha g/kg
FE i Koy W5y HET 4 AR Wi HEA

Sample Moisture Ash Crude fiber Crude fat Crude protein

FEE 4L C. fascicularis 51.0+1.2 118.04+1.0 188.0+£2.0 43.7+0.6" " 76.2+0.2"

B4 L C. pubipetala ND 78.8 216.0 18.4 73.6
4625 C. nitidissima ND 70.0 326.0 19.9 69.0
BRk4EI C. euphlebia ND 73.6 357.0 14.1 69.0
S 46 %% C. nitidissimainseedling ND 95.3 152.0 18.8 72.2
B Ss C. nitidissimain grafted ND 89.3 171.8 14.5 71.2

TE:ND. ORI s« FRon AR i Z [0 78 P<T0. 05 /K225 W3 s » « R ARBEM Z B7E P<<0.01 K2R EH, TH.

Note: ND indicates not detected; * indicates significant difference at the P<C0. 05 level; * * indicates significant difference at the P<C0. 01

level. The same below.
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Table 2 Comparison of amino acid compositions and contents in leaves of C. fascicularis and

other Chrysantha g/kg
HIER WEAEE  TREER Sl Wikgds TRER o R
Amino acid C. fascicularis C. pubipetala C. nitidissima C. euphlebia (/'4 m/zdz.\'.\mza C. 'nzlzdr.\.szma
in seedling in grafted

KA Asp 6.740.3" 6.3 3.8 5.3 5.7 6.1
AER Glu 8.4+0.2 7.2 3.9 7.7 7.0 8.0

25 5 R Ser 4,140,117~ 3.0 2.7 2.9 3.2 3.4
3R His 1.14+0.1" 1.6 1.1 1.3 1.6 1.7

H & i Gly 4,24+0.2 4.0 3.5 3.4 3.7 4.3
&R Arg 3.240.0 3.3 2.4 1.6 3.3 3.4
N8R Ala 4.3+0.2 4.1 3.6 4.0 3.8 4.7

FA R Thra 2.840.2 3.1 2.9 2.7 3.1 3.1
58 R MetA 0.1+0.0 0.2 0.2 0.8 1.4 0.9
AR Vala 3.2%0.1 4.1 3.3 3.0 3.1 4.1
FIEE IR lleA 3.0£0.1 3.2 2.5 2.7 2.7 3.6
K E R PheA 4.1£0.1 3.8 2.6 2.1 3.3 4.4
R LysA 3.7+0.1 4.9 4.4 3.8 3.6 4.8
RER Leuh 5.940.1 6.0 5.0 5.2 5.3 7.2
fifi & iR Pro 3.740.1 3.5 2.8 4.5 2.4 2.9

fi% & iz Tyr 2.2%0.1 1.6 2.0 2.2 3.0 4.3
B Cys - - 0.3 — — 0.1
TAA 60.7 59.9 47.0 53.2 56. 2 67.0
EAA 22.8 25.3 20.9 20.3 22.5 28.1
NEAA 37.9 34.6 26.1 32.9 33.7 38.9
EAA/TAA 0. 38 0.42 0. 44 0. 38 0. 40 0.42
EAA/NEAA 0.61 0.73 0. 80 0.62 0. 67 0.72
TE = RH s a0 B TAA. AR B s EAA. 05 R s NEAA. JE G 2R . T,
Note: — indicates not detected; A indicates essential amino acid; TAA indicates total amino acid; EAA indicates essential amino acid; NEAA

indicates nonessential amino acid. The same below.
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Table 3 Compositions and evaluation of essential amino acids in C. fascicularis leaves
W IR R &iek! FAOWHO B/ BEREASS emirs epns
Essential amino acid C. I;jst'ifularis FA()r,r/l\gNH%) mode Egg ?foljn mode AAS €S
&R Thr 230 250 292 0.92 0.79
4 R Val 262 310 411 0. 85 0. 64
B & R + e & R Met+Cys 8 220 386 0. 04 0.02
LA Leu 484 440 534 1.10 0.91
KN AR+ & R Phe+ Tyr 517 380 565 1. 34 0.92
HEERR e 246 250 331 0.99 0.74
AR Lys 303 340 441 0. 89 0. 69
Wis B R FE 5 EAAT 46.07 100

2.3 HEBEEEMHAEMERBARREFEN

M2 4RI FR AR A AL 25t R e & A 8 R ig i
iz, oA dE 4 i A RS 7 R (SFAD « R 0 %% R L %
MR 1L e R L 15 B8 2, FLAH X & /4 5 7.9,

418.1,7. 8 F 24. 4 g/kg; 55 4 Fh R A A0 R D5 2

AR i 112.5 g/kg, HAy 3 Fh Z A AR 5 R
(PUFA) W3 2 W JRR AR . — B M 2 A0 4R X 55
351k 133. 8,255, 8 il 39. 8 g/kg, SFA,MUFA
M PUFA & & 43 5 S0 05 iR (TFA) & & 1)
45.82%,11.25% 1 42. 94 %,

(UFA) , Horfr 1 Fh s A FIR 7 e (MUF AD 31 2 19
R4 BREUEFHRAPERBRHNEAREESE
Table 4 Compositions and contents of fatty acids in C. fascicularis leaves
(0T FRAA T AR L
Fatty acids Content or ratio Fatty acids Content or ratio
A 5 5E R Myristic acid(C14 2 0) /(g » kg™ 1) 7.940.2 >n3 PUFA/(g -+ kg 1) 295.6
kA R Hexadecanoic acid(C16 ¢ 0) /(g » kg ') 418.149.3 >n6 PUFA/(g -+ kg 1) 133.8
+-+tE%EfR Heptadecanoic acid(C17 : 0)/(g « kg™ 1) 7.8+0.2 SFA/TFA/% 45,82
fF G2 Stearic acid(C18 : 0) /(g « kg™ 1) 24.4+1.9 MUFA/TFA/ % 11. 25
JHER Oleic acid(C18 # 1 n9¢) /(g « kg™ 1) 112.5£6.0 PUFA/TFA/% 42.94
W3R Linoleic acid(C18 = 2 n6c) /(g » kg™ 1) 133.8+7.9 > PUFA/ 2 SFA 0.94
WK AR Linolenic acid(C18 # 3 n3) /(g kg™ 1) 255.8412.7 in6 PUFA/Xn3 PUFA 0.45
AR AR
+
Eicosapentaenoic acid(C20 : 5 n3) /(g + kg™ 1) 89. 8511

I : 203 PUFA. n3 R51 Z A @ NG R St s Xn6 PUFA. n6 R 51 2 ARG 5 B2 A s TRAL SUI8 07 R & 5 s MUF AL B M AR 0 1R

s DPUFA. Z AR 105 B2 8 4 5 22 SFA.L {6 FR 7 7R A .

Note: 273 PUFA indicates total n3 series polyunsaturated fatty acids; 276 PUFA indicates total n6 series polyunsaturated fatty acids;

TFA indicates contents of total fatty acid; MUFA indicates contents of monounsaturated fat; > PUFA indicates total polyunsaturated

fatty acids; 2 SFA indicates total saturated fatty acids.
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M2 5 Al AL R 4 & it &% KL Ca, Mg,
Na.P &% @ on %, Hp Ca & & it & . i85 %] 34 000
mg/kg, KA H # ot % K. Mg.Na.P i & & 5 5 K
11 200,2 900,246. 0 F1 921. 3 mg/kg, H ' Ca F1 P
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o E A

ib)

THAb S FhGAEA LAY . TR A

Fr ik &4 AR 65 1) CuFe,Mn, Zn, Se %5 fif &t o6
=, HE Rk 6.80,106. 33,1 356. 67,16. 10 Fl
0.07 mg/kg. FEZbRMES R AT AR R E T 58
it/ Ph As.Cd, Hg B FREE 42 514 5. 0,2.0,1. 0
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mg/ kg, BIFEbRHE R A LA 285 & RS & % 5 ik =



%5 M X = RE SR R B IR H 5 151
AN R 2,
RS BEREUFNHMNALMEREZHAFIHNTIRTESE
Table 5 Mineral contents in leaves of C. fascicularis and other Chrysantha mg/kg
- p— ; S S g AT EaiEA
37 FHRLE  BESEE  CREER S Bhewx LR GRS
Category Mineral element C. nitidissima C. pubipetala C. nitidissima C. euphlebia L : -
seedling grafted
K 11 200+100 4 500 9 100 12 100 6 600 7 700
5 Ca 34 000+0" 30 100 8 800 12 500 2 400 2 000
e EL
i o B Mg 2 9000 1600 2 700 2 200 2 800 2 900
Major elements
4 Na 246.0+0.0 97.0 516.0 380.0 586.0 630. 3
W P 921.3+1.5 570.0 566.0 611.0 ND ND
i Cu 6.8040. 10 8.21 2.83 3.13 4. 15 4.23
2 Fe 106. 33+0.58 236.00 42.90 52.90 105. 00 88. 40
LT == Rt
"~ P C i Mn 1 356.67%5.80* 1 430.00 541.00 279.00 655. 50 236.50
Trace elements
£F Zn 16.10+0. 10 86. 50 11. 70 23. 20 7.77 5.96
fif§ Se 0.07+0.00* 0.24 0.16 0. 14 0.43 0. 35
4t Pb 0.66-+0.03 ND ND ND ND ND
PR o0 % ffi As 0.16=+0.01 ND ND ND ND ND
Limited elements i Cd 0.0240. 00 ND ND ND ND ND
K Hg — ND ND ND ND ND

d

2.5 HBERFHFANELERSEREFTM
XHE A e AL Y B R Ve Ve FIR
WA A b AT TINE AR LR 6. K 6 AL HR

<

RS

il

MEE P EA BFHE NE Ve, Ve AR %
A2, R4k 1108, 300. 3,92. 9 1 64. 8
mg/kg,

K6 ERERFMAPHEEINEABRRSE

Table 6 Compositions and contents of vitamin in C. fascicularis leaves mg/kg
HeA R o hE HehER it
Vitamin Content Vitamin Content
B-# % k& B-carotene 11.8£0.0 A% 92.940.4
Ve 300.3£8.5 KRR Nicotinic acid 64.840.4
3 B AR DT BT S & T B MR S Ex . B
> j4

AN 5] b G AR 28 2 AR W I 7 TP B AR B SR )
N ZEF R AR TR &2 R K>
SR TEE K S EEEREER SAEX.
BRRE AR R E GGG LA 22. 7T~
48.0 g/ke; MLEF 45 i im T 9028 AR A A Hie 6
A AR T B G ALK L AR AR AN bk 4B 2K 5 ML
7 i B A 5 R AE AR ALAL ) e 23, 8 ~29. 6
g/kg SRS B AEZTHOMIG DT & & 5 HAL 5 B AL
AP R AF A B35 2 5 (P<<0. 0 Ml EE 1 & &
BOHA 5 MR A = 2. 6~7.2 g/kg, H 5K
fib 5 Fh B AL R AR Y) 22 57 .35 (P<<0.05) . 34T
CXCEN ¥ iR U NN ¥ ATk s )
711.1 g/kg. SAERH 15 000. 1 kJ/kg. W] L. FR &S
AL — MR S U HAT 4 VE L RE R
SAEZAAEY

AR A EARMNEAERANER .5
Fofth 5 b g £ 25 AR 9 SR 2R IR 4H A B A7 AE —
SEZES . AWEIE R RS G AR AR M A R R L

Tk 4 A8 2% RS2 AR A A0 4% AR T IG5 IS 1 AR 2% 5 1 A0
T AR DRI F B SR AR T ERE AT
MG, ERELR . SR . BIKESR.
S AR IR SR TP A AR R AR
YRR N 3.9~8.0,3.8~6.3 Fl 2.7~
3.4 g/kg MR TR ST R SERNRELR
R 5 A 5 M &SR AMY 2R B FH (P
0.05) , 22 S R 5 55 Hofts 5 Fh 4 46 25 40 M W) A7 A6 AL
BFEZF(P<0.01), FEEEAM T AR
oS ERENEER,I8F 5.9 g/kg, | T A&k
25 KA AR A RS AR G A AR M i SE =R i L (H
T BB AL T IR B S . SC 2R Ny Sk 24
MR, LA 5 0K IR [0 st O 470 O 40 ] 95 40 B 55 )
BV ERSEXT A LT EAERT T ERSHN
A RN S R R 2R, 43 ik 3 4.1 A1 3.7 g/kg,
v g A2 R A A AR K B AR s g L B Ok R R
Py B B AR e AR A L 98 i AR R 45 45 Dy T A
AR BT L RS S AR A R R AL
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FAO/WHO #4520 BARAE 2, 7 5 4 1) 2 11 o
Whils E IR B 5 /SR B W LA 0. 40 £ 47,
o E LR S S AR T A R S W LB £ 0. 60
DL 8 A AR AT X T I AE 4 1 R 0. 38
0. 61, FF A b i B AR X1 2R, R M 8 38 4 4K
AU B R A A R A R B SR B

RE AL B SFA Hp A R 1Y AH X & 5 i
ik E 418, 1 g/kg, KRR & R L B EE AR
FHgE W R . F 5% 22 B L IR AL ZE =155 H v sn-2 b A9 AR
B iR EL AT B AV i 3 0 07 R 805 2 1 O e B o 8 22 LAl
B S AR B SR R AR A
A A FPAS A0 R . o5 A D R L Y 54, 1994,
R A i T S N A R ) B U R K 0 A
{18 N A R T 1 BE AT R L TH Ak R R AL TR £
ol B 15 22 AR . R A RLAR D7 R ) PUFA Sz
KT MUFA, Hovfr & 5 5 i 19 8 SRR R S0 ¥H 2 I
s ok 0 TR B A AH XS & 4 51 Gk B 255. 8,
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YA 22 A K s Na & I T Br B AL 4550 nY HoAth 4
Fh G Y :P S m T ERSLR .S,
BRIk 3 M SR AMY . R ASSN Ca
GRGHA S MeE XAy £ R B E (P<
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