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g/kg. P RNAR EAR FAR BARIFRARSEY S TEHR . KOMER., RUELHELRE N
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Analysis and evaluation of nutritional value of tender branches and
leaves of woody vegetable Cnidoscolus aconitifolius

SHANG Xiuhua,ZHANG Peijian, LIU Guo,PAN Xiaoyu, GAO Ligiong,PENG Yan

(Research Institute of Fast-growing Trees ,Chinese Academy of Forestry,Zhanjiang »Guangdong 524022 ,China)

Abstract: [Objective] This study investigated the nutritional value of tender branches and leaves of
new introduced woody vegetable Cnidoscolus aconitifolius to provide basis for scientific consumption of C.
aconiti folius. [ Method) Vitamins, basic nutrients, minerals, amino acids and other nutrients in tender
branches and leaves of different varieties (Chaya and Estrella) at different tree ages (1 and 3 years old)
were determined and analyzed by national food safety standards. The nutritional components were com-
pared with those of woody vegetable Toona sinensis ,common vegetable flowering Chinese cabbage (Bras-
sica cam pestris L. ssp. chinensis var. utilis Tsen et Lee) and Spinacia oleracea 1.. The nutritional value
was then evaluated by principal component analysis. [Result) The tender branches and leaves of C. aco-
niti folius were rich in vitamins, proteins, minerals and amino acids,indicating high nutritional value. The

contents of protein, V¢ ,P and Mn were higher than those of T. sinensis,flowering Chinese cabbage and S.
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oleracea L. The content of protein exceeded 42. 6 g/kg,the content of fat was 2 g/kg, the content of dieta-
ry fiber exceeded 21. 7 g/kg,and the content of V. exceeded 476 mg/kg. The contents of P,Mg,K,Ca were
high with maximum contents of 526,1 230,5 790,1 340 mg/kg,respectively. C. aconiti foliu was rich in 17
amino acids,with a total amount of more than 40 g/kg,and contents of phenylalanine, methionine lysine,
tyrosine and cysteine were higher than those of T'. sinensis,flowering Chinese cabbage and S. oleracea L.
The content of essential amino acids in C. aconiti foliu was 16. 83— 18. 42 g/kg, which was higher than
that of T. sinensis and flowering Chinese cabbage. The ratio of essential amino acids to total amino acids
was 0.42—0. 44 ,higher than that of T. sinensis and S. oleracea L .indicating that it was an ideal source of
protein. Comprehensive evaluation through variance analysis and principal component analysis showed that
there were significant differences in nutritional value among different varieties and ages of C. aconiti fo-
lius. Chaya had higher value than Estrella,and 1-year-old had higher value than 3-year-old. Chaya had high-
er nutritional value than T. sinensis,Estrella,flowering Chinese cabbage and S. oleracea L. at all ages.
C. aconitifoliu can be planted and used for many years as a woody vegetable. [Conclusion) C. aconiti fo-
liu is a new resource of woody vegetable for popularization and consumption with high nutritional value as
it has rich amino acids,complete nutritional varieties and reasonable composition.

Key words: Cnidoscolus aconitifolius ; woody vegetables;nutrients constituent;nutrition evaluation

W (Cnidoscolus aconitifolius) B % K % 3¢
(tree spinach) , J& K¥F} (Euphorbiaceae) £ 4F 4 i
AR BB, R ER A 3~5 M W
— R 1~3 m, e ATk 6 m, FEEA M AEIL L,
A 40 ZAF AT R E AR ETRANKT B
ALY i AR RE R W B BT A0 L
FEMAE L Rk B 15 68 K B L o i i A
R &R FEENEABR RN B bR N
SR & TIZ S B AR RN 2 R
S HEE S N B MR 27 AR R
RS B 3l F B BT i 1. 5~2.0 m, LLgRAS
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5y F B R 5 TRy T RHE S o % 4
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137 50 MEO T i S5 0 1 O 78 2 1 A R 9 DR
MREHEAT TESRME BT . H ETE S0 5 S Y
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TR Ay 51 A AN [R] DX 2P B R A R
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BRI 8 SR B Y 22 5, O 5 R AR i 21 75 M (Toona
sinensis) . H¢ b X OB B BE 3% X O (Brassica
cam pestris L. ssp. chinensis var. utilis Tsen et
Lee) L K 3% 3 (Spinacia oleracea 1..) )8 3% N 43
HEAT X LY f S R T 32 8023 23 B h) U IR g R AT
LAV BRI TR R A R 1 T
gL B R AR B SR 0 A BT R ML F IR R RS %

1 MRSk
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VL FS 75 B R PR T i 78 0 At R a5 FH X,
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FiAE 1) Chaya B 4% 004 BE 29 25 cm RO BRI,
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L.2.1 %AF4HFaE S 8EZRENC A
RN R, HPfEAE B (WMEKE) TSR
GB 5009. 84— 2016 £ i % 4 [H 5 bm 1k . & 5 b 4
A F B, BYIIE )5 — R R OB a3 20 I 5
4% B, S8 S GB 5000. 85— 2016 1 /it &4
B bR i P iR R B, I E )8 — 7 (B Rk
WA O IEP) M5E s 464 R B, HBEN &8 2 1 GB
5009. 89 —2016( £ fh % 4= B Z 5 1 - B i b Al R FN
00 T Je P9 0 ) 55 2 o A0 M £ 3 ) T o 5 4
AFE CHURIMER) & &2 ] GB 5009. 86 —2016( &
i 22 4 [ GRARME - £ R BT IR I R ) I ) AR — Tk
GRRURAE B3O M E; B 18 MR &S GB
5009.83—2016¢ & fh % & E Kb fe . &5 h & b
BRI 2 )T A5 A I E

1.2.2 AABHRmR>MNE KO4HERSHEGB
5009. 3—2016¢ & % 4 B bR - B & oK 4 19
SEVH — R (CH B TR E BKy TSR
GB 5009. 4—2016¢ £ f % 4 [ G AR e - 8 i K 43
R0 S ) B — 3™ R i v B 0 ) DN 5 B
B Z R GB 5009, 5— 20164 §h 28 4 [ R br if .
A i R I S ) AR — 3k (L IR ) W AE
N5 & 2 B8 GB 5009. 6 — 2016¢ £ 5 22 4 H K bk
Y B WP R D B S ) B R R K i ) T 5
MIEREAAE S ESR GB 5009. 88— 2014¢ & i %4
B AR - 0 v R 2 4 i 0 ) 0 0 8 5 kK
&Y FRE S I8 GB 28050 — 201 1¢ & M Z 2 E 5
P .« T, 206 B i 7 % b 38 D ) 5

1.2.3 wHhEghtitesenge RUAS P
YR 3R G R B (P) L4 (Na) VB (Mg) LAl (KD L 45
(Ca). % (Mn) ., 8k (Fe), Bt (Zn) & &=, 2 GB
5009. 268 —2016¢ B i & EHF I . &M 20 HE
(R 2 )5 — 1« FEL R 5 45 B IR T 0 ik (ICP-
MS) il 22 .

1.2.4 RAsmANfeirfh  (DRARER ST ERN,
Xof BT B S 7 BORE AR R 2R T &R (Phe) TN
M2 (Ala) . 2 M (Met) ., il Z R (Pro) . H & &
(Gly) A AR (Glw) KRR (Arg) B Z IR (Lys) |
Bt R R (Tyr) =& R (Leu) . Z & % (Ser) . 71 &, 8
(Thr) \ KA R R (Asp) B A TR (VaD | 7 52 & R
(Ile) VAH A TR (His) 2 EZ R (Cys) 55 17 Fh 24 Sk
5,2 B GB 5009. 124 — 2016 £ i 22 4> 6 5 5 Uk .

i P SRR I i ) 7 AT E

() F IR E FR P . 2 BRI B8 % i A6
A 54 BB R (essential ami-
noacids, EAA) \JE 75 Z HE R (non-essential amino
acids, NEAA) ., & % 8 & & (total aminoacids,
TAA) R s @AM/ B IR S5 (EAA/TAA) (W
i B TR /AF 06 5 E TR (EAA/NEAA) | i 2 TR/
DI ERR (Lys/EAMH,

V@R (EAN) S EUREAR . AR .
TR AR =R 1 2P D R AR TN R + I 2R 4
HAMRM I AR & 8 Z Mt 07 2 IR (NEAA)
DN ER AR 2R R AR 2
AR KA DA RAMH ARG = Z M & R G
(TAA LA 17 R 1R & i 2 Fit,

R P EERA RS 2013 4FHK G FR K H
A1/ T A 20 21 (Food and Agriculture Organiza-
tion/World Health Organization, FAO/WHO) #
A XTAER R T 3 % IR IE IL#E L5 DA KA
T R b o A X AT o, sl A (D)
(2)F13) 43 5+ E LR LU AE (ratio of amino acid,
RAA) .Z IR L (H & %X (ratio coefficient of amino
acid, RC) | b5 2 JE R 48 %X (essential amino acid in-
dex , EAAD , I X1 3 (8 3 F2 M (LA TP 202

MIPE A EAA & &

RAAZEAO/WHO B IR EAA ol
(D
RAA
RC=Tpmanm rAr voE O
"Me*  Leu 1“  Thr*
EAAI = J S x---xva, X
Ile” Leu’ Val” Thr’
100, (3)
Lo Ilet \Leu ++- . Thr NEM BT EAERES &,
Ile’ \Leu’ .-+ Thr’ MR 0 & R0 S &,
n S EAA M.

1.3 HEZITHH

K Excel 2010 #4780 4E ¥ M1, % H
SPSS 24. 0 X £ Fh 8 F5 0 R #EAT 7 22 53 1 F1FE WLy
GYHT . AR T AT R A S R

2 LER 50
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AR LA, RO R R Vy, Ve B
NER 3 Rl R R R ELAE AN TR A ] A 1)
W 225 . RIR) V, &5 0.88~1.25
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mg/ kg, = T AR DR R SO 1Y i DL 3 AR
H: Chaya Vs, TR, H T EHEMOEELT
W Ve ikl 476 ~968 mg/kg, ¥ H T & 3K
O RS RIS P RE Ry E TR, LU 144
Chaya 5% & . AFEGFN S, Estrella #1 Chaya 4E4:
RymEFBAR, i Chaya i Vy (Ve B-#1E b
REEWRFET Estrella, AW AY Chaya
1

Table 1

Fo,1 44 Chaya B9 B3 PR SR BEH T 3 4F
PE i 3 4R Chaya 9 Vi, Fl Ve BRI B ST 1
fE2E Chaya, MAEAE R HREIBIRG AR E. M fh
Chaya L T Estrella, BRI &R W 4E 4 R & &
FEAEW I 22 5 B H4EA RS EH R, RV RS
ZAE PR E IR EATD B T DAABCE — 4 Rl oR 22 4F

TR F TR EEESENLE

Comparsion of vitamin contents in tender branches and leaves of C.

aconiti folius among

different varieties and tree ages mg/kg
= ]
Vegeﬁ;'lqeuijfieties VBl VBZ VBS Ve B{ifﬁir(l)\tie

Estrella <1 0.88 ¢ <1 476 ¢ 31.7b
Chaya <1 1.02 b <1 762 b 41.9 a
Chaya 1 <1 0.98 b <1 758 b 42.2 a
Chaya 3 <1 1.25 a <1 968 a 24.3 ¢
T T. sinensis 0.70 1.20 9.00 400 9.3
.0 Flowering Chinese cabbage 0.23 0.65 — 289 —
H S, oleracea 0.78 1.89 7.24 281 —

T < RSB R bR A TR/ G 5 B 7R 45 AL B2 7 1 35 (P <C0.05) . 3R,

Note: Different lowercase letters represent significant differences between treatments (P<C0. 05). The same below.

2.2 FUEWMBEMHEREFRBSSW

R 2 WL, AR R A S IR B AE S (R A
ANFE B A AE 22 5. R W3R 0 & s 42,6
g/kg i T AR OISR EAHES &5
WRZEFAKIEN &2 50 ERAK AR T

e RNk e B E DA 3 4F 4 Chaya % K, Estrella %
AR AT S T /b O MESe ., BRI .3 4F
Az Chaya 85 [ 5T 5 F1E fE {8 55 =, B U7 2 S AR
G B £ 2 A T SR AT A

F2 AARWHMHBFTIHEHELREFRHTHLEER
Table 2 Comparison of basic nutrient components in tender branches and leaves of C. aconiti folius among

different varieties and tree ages

G55 5 ?“?K%ﬁ{ /J(ﬁj\il EEIEE:/I ﬂ'ﬁﬂﬁ{l H%ﬁ'??%f[;/ ﬁb"vkk%jﬁj/ ﬁﬁ%,{1
Vegetable variety (g~ 'kg > (grke D (g- kg‘ ) (g+kg ) (.g * kg . ) ‘(g kg ) (kJ - kg

Moisture Ash Protein Fat Dietary fiber  Carbohydrate Energy

Estrella 876 a 15 b 44.2 b 2a 22.2 a 41 ¢ 1700 ¢

Chaya 876 a 15 b 42.6 b 2a 21.9 a 47 b 1820 b

Chaya 1 870 b 15 b 42.8 b 2 a 21.7 a 48 b 1 800 b

Chaya 3 864 ¢ 16 a 46.4 a 1b 22.1a 51 a 1 860 a
s T. sinensis 852 — 17.0 4 18.0 91 470
?;L\;vering Chinese cabbage 957 0 21.8 2 23.1 B 890
WK S. oleracea 914 15 28.6 4 22.0 36 240

2.3 FUMEMTYRTEZSEST

M 3 0] LU H L AR A ] i ol ) AN [ A 3 )
THRITREmBAEES. DKM P SRR
L HT PSRN 445~526 mg/kg, K [0& &1
it 5 100 mg/kg. 59 3 KA, (0 = T A 46 HE
i[>, Chaya 9 Mg & 2K T&WH. B & T3O0H
P Ca & 105 300 A0 24, 1 5 T & A FLIE K s Mn

TR T IO M SR, Fe & 8 AR T 75 4 FE R,
TR0 Zn B RAR T A SR R R
LRI/ IV S s T =3~ £ N S W
Chaya FH i R & & ¥ 2 #F & T Estrella, 3
442 Chaya 'Y P AT K & & B & & T 1 441 1
HEH: Chaya Y Na.Mg.Ca.Mn.Fe fl Zn & w1y
RERT 3H4.
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Table 3 Comparison of minerals elements in tender branches and leaves of C. aconiti folius
among different varieties and tree ages mg/kg
BSE P Vegetable variety P Na Mg K Ca Mn Fe Zn
Estrella 445 ¢ 20.2 ¢ 698 ¢ 5110 ¢ 606 ¢ 36 ¢ 12.5 ¢ 3.96 b
Chaya 488 b 93.9 a 1230 a 5550 b 1330 a 174 a 22.4 a 6.45 a
Chaya 1 487 b 93.9 a 1230 a 5540 b 1340 a 176 a 22.3 a 6.43 a
Chaya 3 526 a 37.5 b 769 b 5790 a 855 b 115 b 20.3 b 4.41 b
FHE T. sinensis 193 46. 3 2 239 3 547 960 — 39.0 31.46
.0 Flowering Chinese cabbage 330 85.6 86 2 280 1 380 32 14.1 5.06
K S. oleracea 490 79.0 790 5 580 990 9 27.1 5.30
2.4 FUEMEMHIEERABREFRDH TR B =R KA E R AR S oe AR VCH AR %

2.4.1 RAEmAR  FE A ATHL R [F R AR
WIEARF R & A LB AR, RIESE
Js'!; R &l 40 g/kg AT F AR A & T3¢

. FUARAR S EENA @R e, & T8
LR T AEEMME R, WA &N
16.83~18.42 g/kg. & T 30 A 2 BAL T HH5 5
W IR ) BB AR 0. 42~0. 44, = T & H5 .
S0 PSR 5 30 8 WA R/ 6 T A LR (R
0.17~0. 18,/ T & . 53O ME M E AR, A
[Fi) it R STV 178 0 1 ALl V) TR TR L TR A

SN AR AR AT AE 5 22 5% s Chaya P47
AR KRELAR HAR S =L T Estrella, WER &
5 Estrella tHE, KA B AEAXRETESN ST
Estrella; 84K 5 s Chaya M & MR BB 5 T Es-
trella, AN[FA % K 0 ) 22 B R & B IS A7 AE — 0 22
.1 4E 4 Chaya N AR . EH AR B ZA TR 22
MR KA Z MR HZER. WA RS KT 3 44

Chaya , A AR HEAR A EdRTE1FE53
FHEME, KA 7TMEERSE 1 F4ET 3 4,

R4 AEEMMREFTHEMH PIERMOAR

Table 4 Composition of amino acids in tender branches and leaves of C. aconiti folius among

different varieties and tree ages

SR Varieties F % Tree age R X Pl
i?erﬁn - ﬁ] - - M ‘g T %;:fnsis vFlowering S.
Estrella Chaya Chaya 1 Chaya 3 ! Chinese cabbage  oleracea
KNEM/ (g kg ') Phe 2.2 ¢ 2.5a 2.4 b 2.4 b 1.7 1.4 1.4
WEM/ (g kg ") Ala 2.6 b 2.6 b 2.6 b 3.0 a 1.8 2.9 5.9
EHEM/ (g kg ') Met 0.53 b 0.59 a 0.56 a 0.59 a — 0. 30 —
&M/ (g kg ') Pro 1.6 ¢ 1.7b 1.8 a 1.7b — 1.8 4.5
HEM/ (g kg ") Gly 2.0b 2.3 a 2.2 ab 2.1 ab 3.6 1.7 0.6
HHEMR/ (g kg ) Glu 6.3 a 6.2 a 6.4 a 5.6 b 9.3 4.8 22.7
WiE M/ (g kg ') Arg 3.3a 3.5a 3.5a 2.9b 3.9 1.8 9.8
R/ (g kg ') Lys 3.1a 3.2a 3.2a 3.3a 2.0 1.9 2.1
M @R/ (g kg™ ') Tyr 1.3 b 1.6 a 1.5 ab 1.4 ab 1.1 1.0 1.1
HEEM/ (g kg ') Leu 3.3b 3.6a 3.7a 3.5a 5.2 1.5 0.8
2F /(g kg ') Ser 2.1b 2.2 a 2.0 ¢ 2.1b 2.9 1.5 0.9
A/ (g kg ) Thr 2.0 ¢ 2.2a 2.1b 2.0 ¢ 3.0 1.5 5.8
REEM /(g kg ) Asp 4.3a 4.1 ab 4.0c¢ 4.2 ab 6.5 0.5 13.8
AR/ (g kg ') Val 2.3 a 2.4 a 2.4 a 2.4a 4.6 2.2 0.6
SRR/ (g kg D) e 1.8 a 1.9 a 1.9a 1.9a 3.5 1.5 0.7
YA/ (g kg ') His 0.98 a 0.95 a 0.96 a 0.98 a 2.41 0.75 0.43
EPEEM/ (g kg D) Cys 0.30 b 0.43 a 0.42 a 0.45 a — 0.02 —
DR RAEMR/ (g kg ') EAA 16.83 d 18.42 a 18.21 b 17.91 ¢ 21.10 11.32 12.50
#JA\ FHEIEMR /(g - kg ') NEAA  23.18b 23.55 a 23.46 a 22.58 ¢ 43.41 15.75 58.63
HHW/ (g kg ') TAA 40.01 d 41.97 a 41.67 b 40. 49 ¢ 54.51 27.07 71.13
EAA/TAA 0.42 44 0.44 0.44 0.33 0.42 .18
EAA/NEAA 0.73 78 0.78 0.79 0.49 0.72 .21
Lys/EAA 0.18 0.17 18 0.18 0.09 0.17 17
W FATEAE S bR AR [F/NG R RN 25 7 B 35 (P <<0. 05)

Note:Data in the same row with different lowercase letters represent significant differences (P<C0. 05).
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2.4.2 AABREHR BYHEHAKWEFRMEFEZEIR
T HE &AM EAA F2& om A s, *
T EAA/TAA {4 >0. 42, EAA/NEAA {8 >0. 73
(F O BIRHA RS FAO/WHO HLER EAA/
TAA{H K 0. 4 . EAA/NEAA {8 0. 6 B4R, 13
R R A L A EE, R S A, R
B R AR+ AR 1 RC fH &/, WEE 1R

EAAT /& M8 2 R 7 #5845 1Y 6 b1, EAAT {H B
R 100 B e B TR 2 RS 349 A, 1 O I JO ek R AT
. R PR LR EAAT>45% , 368 R 0 (4 4
TSR RIS EARERNES, 5 TH
T U 5 R F . M RAA 4387 7] %0, & F Chaya
HH LT Estrella & 3% 8 4 i, 3 4F/f Chaya fHHF 1
4£E Chaya BEHRMEME .

HlrEE R, TR S B s e M E.
RS AEGMMBEFTEAEM P EER RAARC R EAAT LR
Table 5 Comparison of RAA,RC and EAAI in tender branches and leaves of C. aconitifolius

among different varieties and tree ages

SR P 8 &P Variety W Tree age

Amino acid Parameter Estrella Chaya Chaya 1 Chaya 3
RE A e RAA 0. 36 0. 38 0.35 0. 37
RC 0. 96 0.93 0. 94 0. 94
2% Leu RAA 0. 38 0.41 0. 37 0.41
RC 1. 00 1.01 0.99 1. 04
1~ A 1~
W Lys RAA 0. 45 0.47 0. 44 0.45
RC 1. 20 1. 14 1.19 1.15
AR+ £ B R Met+Cys RAA 0.19 0. 24 0. 21 0.22
RC 0.50 0.57 0.57 0.57

. -

ST R - B HR Phet Tyr RAA 0.47 0.55 0.47 0. 50
RC 1. 24 1. 34 1. 26 1.28
AR Val RAA 0. 37 0.39 0.35 0. 37
RC 0.98 0.94 0.95 0.95
JRE M Thr RAA 0. 40 0. 44 0. 37 0. 40
RC 1. 06 1.08 0.99 1. 04
EAAL /% 45. 96 50.61 44,98 47.73

2.5 FIBEREREH 0SS TN
A5 2 A SRR 2 AR T B R SR 3
7 RBE R 2 %V Ve R R (B
B R 7 B £ 2R 4> 0 R T 36 LA R R 36
A BRI JEAT 5 A3 40 BT (PCA) L 55 L L 26
6. % 6 Wk ARBCHT 3 A E A LR BUTTIRR
6 ARG MBFEREE FO. EXEFLIWERSFEEMERTEHE

Table 6 Initial eigenvalues of components and cumulative contribution rates of C. aconiti folius of different

94.650% ; H o, 55 — F A 4> (PC1) 51 #k % H
43.754% , F B )R T/ /@ E M A8 br 58 = E N4
(PC2) BTk N 33. 433 %, B T &6 /0 & L R AN
JE 1 27 2 5 A B = 4 (PC3) BTk R N
17.463% , EE )R T PR Ic KI6hx .

varieties and tree ages,T. sinensis.{lowering Chinese cabbage and S. oleracea

S FEAE TR % BRTTHRR/ %
Principal component Eigenvalue Variance contribution rate Cumulative contribution rate
PC1 15. 751 43. 754 43.754
PC2 12. 036 33.433 77.187
PC3 6.287 17.463 94. 650

G PCA 4558, LhAEAS PC X (Y 5 22 AH X 51
Hik A R BCE R AT A SR R, A8 R W LA A RO
MPEEERNHEHEZEITHMBEE (F): F =
0.437 54F14-0. 334 33F2+40. 174 63F3,F1.F2 il
F3 43943 PC1.PC2 #1 PC3 3 4> E 41584, #
FHICASE I 7 b gk S8 M L9 38 55 B4 #E 4T 25 A 3P

BroGRWER 7, NEEE P850 (& DAL T S
BHEE RN E R A Chaya™>Chaya 1>>Chaya 3>
i >Estrella>32.0 >3, B, # H T HAb R 32,
Chaya SV IR M A8 m » H AR I 5 R E) 22 5 50K,
B i X% Chaya & S0 E B2 ML)
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Table 7 Component comprehensive scores of nutrient elements between C. aconiti folius of different varieties and

forest ages,T. sinensis,flowering Chinese cabbage and S. oleracea L.

= YT v
M;ijrjrial F1 Fz Fs Compreg}iriilfeﬁ;sfessmem SeﬁiJeTnce
Estrella 0. 487 —0.205 —0.058 0.135 5
Chaya 0. 747 0.014 0. 559 0.429 1
Chaya 1 0.710 —0.015 0.476 0. 389 2
Chaya 3 0.777 —0.182 0.570 0.379 3
FHHWE T. sinensis —0.893 2.076 —0.116 0. 283 4
32> Flowering Chinese cabbage —0.011 —0.538 —2.147 —0.559 6
W% S. oleracea —1.816 —1.151 0.714 —1.055 7

3 e sS4

VSR BB A 7 B 1 22 A A K HE R
WAL LG9 S — A R R B 2 B SR A (E A i
SRS R A L S B B R b
ER Ve FEEREH  ART P ERR, T
MEMERA TSR &G A AEEEER. WA
W b AT RS G AT R
R A RE 5 ] — AR Rl 2 AR R

H AR A R B X A B IR I A — E R R
ABEFERS 51 Bl H 22 E A BRI 1 2 A R R
(Chaya I Estrella) X4 1 1 3 4F ) K W (Chaya)
BT T AR, AR R, R
T YR, Chaya ' Ve &Mt 758 mg/kg, KT
FIRARWEFR Ve {1 347 mg/kg) """ M FEEHA +
Pk R A Ve S 647 mg/ke) ™ L X ] fig
SR 1 IR AN (] T B, A AT B R A TR Y AR K PR B
BRI 2R R Ve & &5 T &S00 ki,
ATUERHRREE A RN —. R
r Bfﬁﬂﬁ? NREEREIAF 42,2 mg/kg, L H A
AR EHNE, R &SRS S8, B
42.6 g/kg, W& T4 300 M B3, HLE £ 27 4k
i IE Rl TSR0 R SR L U R R
Forbs 2 00 B B 27 4 SR T i O B0 R A A (R
= o

B R AT SR R T ROT R . A
MR, RIEh A FR i K, K& s 5 100
mg/ kg, i T & R0, IF @ T Ri R E 1 R
Wy K gt R, R AT U S AR FE K G
XM EMAER, 1 £ 4 Chaya 1 Mg & & & &
1 230 mg/kg, Estrella 1 3 4F 4 Chaya A7 M-
Mg & 584 B sx 25 B2 81, Chaya
Ca & HiLF 1 330 mg/kg. SRIGEIHAE" 1y 5 25
SR, B B I Y 5, RO ok R g Mg

Ca T BEAPEM, FWAP Zn T EEE N 6. 45
mg/ kg, B KT F A 5 5 T 280 FgEE, Ak
i % Zn &8 15 mg/d, HILH & HHAL & Zn &
E RIS,

BRI E P W E SR M R
B B R S B SR B A, S
kP e & Y BESE RS . Ao & B, K T
REnt b S 17 R, Horh 7 R AR 0 T Ak R
B/ AR 0. 42, FI LB RMERE.
ORI v R T R R R R L R R
B & Y T A RO MR, Ay
R R A, ELAE N T R b B B R L L
fib 38 72 40 7T R T DAAE Ry b T A R 1 B
SRR A Bl R N G s B v TR A AR
HILERKKEFY, RIS EBRM KRR &’
53R 6.4 F 4.3 g/ kg, R B BAF 1Y R,
BTk gkt B RW&A R 7 Fhosds d it
g, B AR+ P e s o AR 1 B s R
T LA I T A A A S R

W B IR 8 bR B AR SE AL R 3 A A, TR
WP R B R WA E R, BRI 250k R N
94.650% . A 3 A E WAy 2 TR L5 AT
WAL, 45 R 7R, Chaya 25 4 75 4> B0 5. 3 4R B
Chaya EFMH B A BEAL T 1 45 4E Chaya, (B35
T HFH#. Estrella, 3 D MK, EHHLBEEN,
Chaya & FhJE T8 37 00 (8 50 5 M0 85 28 76 U I K
T RRUHE T A RIS R I A R AR SE L — AR
T 224 R

ARG XS+ W5 b L 320 FE S 3 R R
FEMAB AT A AT 2 B, R s S 4 R CLB-H
BNECEAT UGN EEL 4R PLK.Ca.Mn %
WY RICE & 17 MR, 8 E RN LA
LA EFRME S T &M RO M. T
WK,
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