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Understanding the nutritional variations among different Dendrobium species was crucial for their optimal utilization. This
study systematically evaluated eight Dendrobium species (D. strongylanthum, D. chrysanthum, D. chrysotoxum, D.
lituiflorum, D. scoriarum, D. aduncum, D. hercoglossum, and D. lohohense) by analyzing their general nutritional
components, mineral elements, bioactive constituents, and amino acid profiles. The results revealed that all eight
Dendrobium species exhibited a low-fat nutritional characteristic (ranging from 0.98% to 1.74%) and high levels of Mg
(ranging from 1.03x10° to 6.06x10* mg/kg), K (ranging from 0.39x10* to 1.66x10* mg/kg), and Ca (ranging from 0.3x10*
to 2.33x10* mg/kg). D. strongylanthum and D. lituliflorum contained higher polysaccharide contents (51.11% and 38.91%,
respectively). Moreover, the alcohol-soluble extract contents of all Dendrobium species were above 6.5%, with the
exception of D. aduncum. All species contained a complete profile of amino acids, with total amino acid content ranging
from 1.395% to 3.883%, and essential amino acids accounting for 36.00% to 41.12% of the total, indicating their potential
as high-quality protein sources. Statistical analysis demonstrated a highly significant positive correlation between total
amino acids and essential amino acids (r=0.92, P<0.01) as well as medicinal amino acids (+=0.89, P<0.01). A significant
correlation was observed with the amino acid score (#=0.68, P<0.05). Whereas no significant association was found with
bioactive constituents (P>0.05). Cluster analysis categorized the eight species into three distinct groups, revealing
substantial nutritional heterogeneity even within closely related taxa. D. strongylanthum and D. lituiflorum (Group I)
emerged as superior cultivars, exhibiting not only exceptional polysaccharide content but also markedly higher total amino
acid levels (3.041% and 3.530%, respectively) compared to other species. These findings position them as priority
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candidates for selective breeding and development as premium Dendrobium resources.

Key words: Dendrobium; nutritional components; mineral elements; amino acid content; nutritional evaluation
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SRAYAE ] AT TR
2.1.3 ZyRlsrE e 8 Fha @AY 25RO 5 &
HEIMELE IR IR 4. 25 NoR, I A sy
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Table 2 General nutritional composition and content in 8 species of Dendrobium plants

Yrfh K53 (%) W5y (%) ML 4 (%) Bl (%) HEH(%)
WAt 13.00:£0.72%¢ 3.49+0.26 9.61+0.81* 1.3240.22° 5.68+0.32°
Eivayi 10.59+0.80° 2.83+0.26% 37.88+5.36° 1.69+0.17¢ 4.96+0.38"
[gpay 11.49+0.63% 2.66+0.27° 33.47+3.76° 1.43+0.23" 5.57+0.57¢
WU it 13.62+1.16° 5.35+0.41¢ 14.57+1.78" 1.46+0.13%¢ 5.63+0.31°
TEHEA iR 11.7420.90™ 6.47+0.44° 34.67+3.53" 1.67+0.14% 3.94+0.30°
AR AR 11.43+0.88% 5.28+0.48¢ 33.64+4.02° 1.74+0.17° 3.77+0.34°
HIFAR 8.26+0.88" 4.52+0.26° 39.18+5.87° 0.98+0.06" 4.80+0.61°
B fiet 8.59+0.88" 4.38+0.60° 49.95+4.32° 1.31£0.10° 3.77+0.20°

1 PR ING TR 7R 2 57 B35 (P<0.05) ; #3~3K5F

#3 SFABIEEY T YT RA I SR
Table 3 Mineral element composition and content in 8 species of Dendrobium plants
HICHE (mg/kg) I TEE (mg/kg)
WFh
P Mg K Ca Fe Zn B Mn Cu Se Na

WIS 169.00£13.53¢  1.11x10%0.13"  1.11x10°1.40° 3.00x10°:0.19°  55.70:5.61°  24.79+3.63" 11.72£134° 96.24+9.47°  421£0.63" 0.007:0.001 119.46+18.99"
FAEARE 60.1949.13°  3.03x10°£0.29°  6.19x10°£0.71°  2.33x10£0.23°  128.67+12.50° 21.46+1.83*  8.80+0.52°  16.02+2.31°  7.66£0.80°  0.052+0.008°  25.15+3.80°
SEHRAI 72.58+5.82%  1.49x10°:0.17°  3.88x10%:0.38° 8.15x10°:0.82°  175.67+14.57° 34.56+3.04" 7.70£0.57°  23.72+2.68"  2.64=030° 0.010:0.003"  45.23+6.05"
WWUSAfE 88.76£6.38°  1.69x10°+0.14%  1.06x10%£0.10°  1.17x10%0.10°  241.67+19.50° 66.69+8.98°  8.07+0.85° 242.00+15.10° 4.47+0.88" - 259.89+14.19¢
R 1753242048 6.06x10°+0.86°  5.07x10°:0.40° 1.19x10*:0.11°  114.00+8.54°  46.64+542°  9.50£0.69°  94.18+8.91°  16.34+1.93° 0.028+0.003¢  495.02+42.62°
FRRA 52.14£7.09°  1.03x10°£0.09°  1.50x10*:0.10% 1.71x10%0.18¢  135.00+17.09° 22.20+3.09° 8.64£0.55"  20.28+1.82°  3.08£0.40" 0.050:0.007°  42.21%6.07"
FEIRAM 54.6943.39™  223x10%£0.22°  1.66x10*0.16°  1.10x10*%£0.12°  68.92+7.05*  47.71+4.58° 11.08+1.11° 303.33+18.23¢  7.57+0.76°  0.016+0.002° 133.67+17.94>
PG 50.88£6.45°  1.16x10°:0.12"  1.36x10%0.18¢  7.47x10°:0.49°  205.33:14.64° 39.49+4.48% 8.50:0.69°  27.68+2.41°  7.85:0.91° 0.046£0.006° 158.97+14.51°

T =TI AR
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Table 4 Content of pharmacologically active ingredients in 8
species of Dendrobium plant (%)

YyFp PRy =2 B A it
it A i 51.11+6.02° 13.67+1.66° -
LA 3.66+0.48" 18.37+2.05¢ -
gl A i 20.59+3.03° 14.34+1.92° -

LNy i 38.91+4.31¢ 9.87+1.31° -
AR AR 14.52+1.79 12.46+1.40 -
R 19.34+2.14% 6.28+0.72° -
ERAM 5.72+0.39" 10.81+1.01° -
B g 4.64+0.46° 11.92+1.48" -

TE: T FORAA

Bsse v ) & A E 6.28%~18.37% = [a], Hip
RAEAAH18.37%) & & i, B3 (P<0.05) = TH:
fFhE, T AR AT R (6.28% ) 4 & T B AIK, T 35 AH 2%
T 3 A%, BRI e BIHEAR U Ol s SR AR A b
SRR A R A > A > A R A
fik> i WS A AR vk B iR B Ve i it
FEEZGRUNAT IR bRz —, B e (I L2
RS/ AT B SR AR, Fi AR b [ 24 i Hr 2k 2 iRk
BRI ATS DT 6.5% 2 BRI AE AR HEXT
8 FhtafetE@ Ay, BREIRA 0 (6.28%) , HoAth A ftHry
By IR SR g R SR R R, FRA
TELIRUNSY Iy HEEA B = I R T .

2.2 EBLLAR I
221 SARMAAN ISR 8 Fha s A Y a3k
PR ZH N B 5 B I e S5 SR AN 3% 5 s . 8 P fifk
TP 16 FREIERR, MFEA 7 FhOFT LR
EAA(Thr. Val, Met, Ile. Leu. Phe. Lys). 9 #hdE%
T @ IR NEAA(Tyr., Asp. Ser. Glu. Pro. Gly. Ala,
His. Arg) . 8 Fif flEM Y & IR B2 TAA I
F 1.395~3.883 /100 g, FHA S AE AT Mt 2 FEHR B &
ke (3.883%), [FISAE M AH AU 4aPiRa fist . SR A it
ZIAIJC 2 225, Wi la A R i s e et sy U
fEh, A B L A 22 e, B
HBA fh iy a2 LR & B (1.395%) . R WHO/
FAO $ H i 78 P15 2 S IR BARASE (200 R A 2 i
iz EAA 5 AEIR A -80S M 40%, HAELFR A
MR NEAA BB Y 60%. TEASSEG T, 8 Fify
A A FLAE YL Bl 53 AT 7E 33.8%~36.9% 1 51.0%~
56.6%, Hod 3 Fiof fHE I BRARAR R, SR R AE A
fick. w W US A ik, AR DA 3 Bl b2 AT
PR B ) R TR YR, HAT BRI & 7T o

8 Fi A B A I &G 4 PRk (3L 1R DAA
(Asp. Glu. Gly. Ala) . 8 Fh# BRI BAA(Val,
Met, Ile. Leu. Tyr. Phe, His. Arg) fll 9 2§ FHE I
2 MAA(Asp. Glu, Gly. Arg. Met, Phe. Leu. Lys.
Tyr) o —AEN T 25 FH BB AEAR 2 h 19 & 1 %58
BRI SRT, ASFST KB, 8 Rl fet@ At id 24 a3t
MR 5 R R 1 H AR 62.7%~71.1%, V- ¥ {H Ky
67.5%, %12 H S BUIARIRHET 2 SeiRA s A
firt>S e A it R A R W U A > R A A > T

5 8 FaflEMY A RA & & (g/100 g)

Table 5 Amino acid composition and content in 8 species of Dendrobium plants (g/100 g)

AW Fi e A i AL [iipay iy YU A fit TR Rt ERAH LaTpay i
Asp 0.426£0.028*  0.532+0.059°  0.150£0.017°  0.596+£0.057°  0.458+0.048°  0.309+0.049"  0.381x0.028"  0.363%0.33"
Thr 0.140+0.023  0.222+0.021°  0.061£0.006°  0.150+0.012°  0.132+0.015°  0.099+0.007°  0.121£0.006™  0.138+0.010*
Ser 0.122+0.014>  0.221+0.025°  0.076+0.011*  0.169+0.019*  0.141+0.008*  0.113+0.017°  0.1210.007° 0.180+0.019¢
Glu 0.724+0.082°  0.503+£0.056°  0.182+0.019°  0.566+0.085°  0.393+0.036°  0.311+0.049°  0.400+0.055° 0.348+0.016"
Pro 0.106+0.006*  0.139+£0.016°  0.040£0.006°  0.111£0.011°  0.144+0.008%  0.087+0.012°  0.123+0.010¢¢  0.103+0.016"
Gly 0.177£0.006°  0.248+0.026°  0.082+0.012°  0.214+0.030°  0.17240.009°  0.146+£0.022°  0.163+0.011° 0.179+0.021°
Ala 0.144+£0.009°  0.199+0.021°  0.071+0.011*  0.165+0.017  0.183+0.026*  0.108+0.015°  0.141+0.014° 0.203+0.024°
Val 0.172+0.010¢  0.22240.025°  0.084+0.011°  0.200+0.023*  0.161£0.012%  0.137+0.011°  0.151£0.013*  0.180+0.011%
Met 0.011£0.002*  0.011£0.003*  0.011+0.002*  0.014+0.002*  0.033+£0.004°  0.011£0.002°  0.010+0.001° 0.01120.003*
Tle 0.164+0.024*  0.201+0.023"  0.052+£0.008°  0.190+0.017¢  0.158+0.013%  0.112+0.016°  0.132+0.012*  0.140+0.008"
Leu 0.255£0.020°  0.341+0.035°  0.111£0.013*  0.350+0.059°  0.24240.012°  0.211£0.033"  0.239+0.015" 0.222+0.026"
Tyr 0.093+0.007°  0.121+0.015°  0.060+0.009°  0.149+0.018"  0.102+0.011™  0.091+0.009°  0.100+0.008™  0.103+0.015*
Phe 0.179+0.008*  0.211£0.026°  0.102+0.013*  0.212+0.027*  0.183+£0.028*¢  0.160+0.009*  0.160+0.013*  0.138+0.015°
Lys 0.106£0.008°  0.201+0.022¢  0.051£0.003*  0.186+0.017°  0.119£0.016*  0.104+£0.015°  0.141£0.007° 0.141%0.019°
His 0.070£0.005*  0.081£0.008"  0.203+0.030°  0.091£0.004°  0.131£0.007°  0.179+0.011°  0.121%0.006° 0.142+0.019°
Arg 0.151£0.011°  0.422+0.048"  0.059+0.008"  0.167+0.018"  0.091£0.019°  0.365£0.051°  0.303+0.018" 0.242+0.028°

TAA 3.041£0.219°  3.883+0.427°  1.395+0.176"  3.530+0.26°  2.841+0.249%  2.551+0.284°  2.809+0.150*  2.846+0.181™

EAA 1.028+0.092°  1.419+0.154°  0.471+0.054*  1.302+0.156° 1.026+£0.095°  0.843+0.074°  0.9544£0.006™  0.970+0.035%

NEAA 2.013+0.127*  2.464+0.273¢  0.924+0.123*  2.228+0.105%  1.815+0.155" 1.708+0.211° 1.855+0.144° 1.876+0.147°
EAA/TAA 33.802% 36.532% 33.787% 36.895% 36.125% 33.031% 33.974% 34.079%
EAA/NEAA 51.063% 57.559% 51..027% 58.467% 56.556% 49.322% 51.456% 51.698%

H: TAA, AR BhE; EAA, Wi LR NEAA, R0 I
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Fig.1 Content of various amino acids in eight species
of Dendrobium plants

2.2.2 SAEREFMEITHT
2.2.2.1 RFEILFRA ST AR & SR 1
MFERYE, 25 BT E IR B TR R 52
ZARUEM AR . BRI, MR 2
FLARAR S WHO/FAO HEFAPRE sk B v 85 FAR AR
{RURsE, FOR R RS S — AR R R 2 R L)
PR AR X B 1 B SR i F i . 7 EAARTEA
Hh, 25 R R g 22 (Tyr) 7T ARSI & R (Phe) fUIHE%
1, iR (Cys ) 7T R 82002 (Met) &%, PRI LE
HB: Phe 5 Tyr, Met 55 Cys & I35, LA Rt
JZ W A 5 1) 2 SR 2H 1 o

FH2E 6 TT1, 8 Py fittm A4 1 75 2 SR I
ST E SRV e —E 2557 8 Fiva @At
PR 2L B e T i S0 B07E 36.00%~41.12% {15
1440, Y95 F WHO/FAO BEE (35% ), ALY
Ty SR oA . Hoh, I US A ik EAE A Rk
R AE AT kB0 T A R R R S R R R A R o

£ 6 8 FhAMHEMEY LTI R4S WHO/FAO
AR A (%)

Table 6 Comparison of the mass fractions of essential amino

acids in 8 species of Dendrobium plants with the
WHO/FAO recommended pattern (%)

Yiwh Thr Met+Cys Val 1Ile PhetTyr Leu Lys At
WA 460 036 567 538 894 840 3.50 36.85
WAEAH 571 029 570 517 878 878 5.19 39.63
St 435 081 6.01 3.73 1155 7.97 3.64 38.06
WWUSAE 424 040 566 539 1022 992 528 41.12
HAEEAML 466 117 560 556 1003 850 4.20 39.71
BPRAME 389 042 536 439 982 8.65 4.06 36.00
WEEAM 431 036 539 470 924 851 502 37.52
WA 485 038 631 492 846 779 497 37.69

W;;I}_:Oié}zgo 4.00 3.50 500 4.00 6.00 7.00 5.50 35.00
] 92 A
U;;g%ﬁﬁ 5.10 5.50 7.30 6.60 10.00 8.80 6.40 49.70

41.12%. 39.71% 1 39.63%, & i H . MHh, X =
Fh A7 iRk i) 248 N 2 I+ 2 %2 (Phe+Tyr) &t 43 931 A
10.22%. 10.03% F11 8.78%, 1L T- WHO/FAO Fix
{H(6.00% ), F—25 ™ i T H A JE R 2H B i e 4 o
BRI, A 8 Pl fi @ A o Ao Hi 2 1% . 2R iR+ bt
2R (Met+Cys) & &L T WHO/FAO #=UMH, 3
HH I e S SR S R i R 22 R . 255 o BT 2B, L
JEA R A PR G A e A 7R IR A
S FEIREEA e, ELAT T AT T S IR L S FIT R 5y
MBS E .

2.2.2.2 UHRHREILMRILVERE R¥E WHO/FAO 7y
AR LR, SR T & IR U IE R BOA PR
8 P B I E LR T (52 7). g
SR, A R T SRR L A E 2 S . Hor,
FEE R (Leu) | SR (Val) | 2K PN & R +1% 2 1R
(Phe+Tyr) i LB R EL(RC) Frili =5 TS HRME 1, 3RHH
T S B B P A X 3 e i A 2201 (Ly's ) Rl AR 2 iR+
AR (Met+Cys) B RC {EHART 1, Ui HS S ARXT
AR A, HAR LA TZ (Met+Cys) 19 RC
{BHEAK(0.142), J& 8 Fha flE ALY 155 — PR il 4 3%
1iR, "I fEsE ) HAEAR TR (I S SR . X —45 RS
WHO/FAO #E=CH AT EL R, 8 Fhfa @ i ir &
FEPRLH B AFAEPARZS ], JEHOZ R b 70 & BRI 2
TR ISR S IR e

£7 SMARUBYLT Z A RAA, RC, SRC AL
Table 7 Comparison of RAA, RC, and SRC of essential amino
acids in 8 species of Dendrobium plants

Yiwh E 20 + + SRC
The M var e PP Lew Lys
Cys Tyr
A RAA 0.035 0.003 0.034 0.041 0.045 0.036 0.019
i=Zay i . ' S 52,504
"L RC 1.141 0.102° 1.124 1333 1478 1.190 0.632
sy RAA 0055 0003 0044 0.050 0.057 0.049 0.037
piza) . 56.219
RC 1315 0.077° 1.050 1.190 1347 1.153 0.868
e RAA 0.015 0.003 0.017 0.013 0.027 0.016 0.009
[iipay iy 49222

RC 1.060 0.226" 1.172 0.909 1.877 1.110 0.646
— - RAA 0.037 0.004 0.040 0.048 0.060 0.050 0.034
CIEN=Z6y .

RC 0.959 0.104" 1.025 1.220 1.542 1.282 0.868
RAA 0.033 0.010 0.032 0.040 0.047 0.035 0.022
RC 1.064 0306 1.023 1.271 1.528 1.10 0.698
RAA 0.025 0.003 0.027 0.028 0.042 0.032 0.019
RC 0.991 0.122" 1.091 1.118 1.667 1.258 0.752
RAA 0.030 0.003 0.030 0.033 0.043 0.034 0.026
RC 1.062 0.100" 1.062 1.158 1.519 1.198 0.900
RAA 0.035 0.003 0.036 0.035 0.040 0.032 0.026

RC 1.172 0.104" 1.221 1.190 1.363 1.076 0.873

54.824

TR 54.481

PRA 52.270

EEAM 56.010

B it 57.752

VE: 55— BRI P AR RC: A B MR LU 255 RAA: 6 U
R HLAf; SRC: Wk S SRR LA 2R A4

SRC 2 M H# WHO/FAO PP = ~7 i 45 1
JoL TR A SRR T FIbR EFE b . 8 FhoA B E AR 1Y)
SRC 1t & BIUIRHEFAR K Ry 2l fisk> s e A fivl>
IR A S A TR A RS A R
fRl>8he A it T A A S AR SRC H Y & T
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49, Horp B nLa fet i 88 1 s s it (57.752) , Skl
£ EARAEL(49.222), BT A B IEASE FEbRE
2.3 YRS REEREFNEREEZ TN

SHERST 8 P AR o 5 3R B3 2 Rl 2
TAFFEVRTEER R, AT T X 24 (20 | sk
12 ) Mo ad BRI A AR E B AR A T T AHS R 45
Br(&E 2) o dEEAH ST, B ER R RIZA =)
(LR ) 5 U AEACH = 1) (25580857 ) Z I8l N AE G
HX, AR A k2 A EL A 4 s S mt R R Ak P
AR AT AT BH, S IE 18 A 53 PR A PR 2 I Sk
TN P A DCOC R, 2R i S 2R L
BB 5 B3 (P<0.05) TEAESE, 5T H0R . Ak
AR EIFENR . 25 FHE IR 2 R 3% (P<0.01) IEAHSE;
Wie BRI 5 A AR LU (E R B0 5 i 35 (P<0.05)
IEASG, HAE TR &L 0R . 245 FH & S 2 0 i 2
(P<0.01) IEAASG; R 0T 2 18 55 2 S5 LU AE R B80T
43 3 (P<0.05) IEAHSG, 1524 FH 20 B 1R S A Wl 2
(P<0.01)IEAASE. SR, Z MR /45N FEPRS5 2554
T4y 22 (134T0 i 2 (P>0.05) AHGHE . 3% —2% 51 itk
— 2L R AR T AR TR B 3 i D e AR S AR
HAEHERA TEESS, R E R 2580 53
1 W3 R AEACER S50 Rl A7 e S i nT fEIA AN
Rl I A R FEAE (A5 76 o Ze i o8 v R A
it

1.0

ASE 0.6
0.4

TAA
0.2

EAA 0
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NEAA
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Fig.2 Correlation analysis of pharmacologically active
ingredients in 8 species of Dendrobium plants
TE: *3R7R 3 A G (P<0.05) 5 **3 7 A ik 35 A0 5C (P<0.01);
RPN i AR A OC (P<0.01) ; PS: £ fft 2 B, ASE: BV
PR ), TAA: ZUEEIR S i, EAA: AT IEIR; NEAA: AR
TR LR MAA: 25 &S5 SRC: ZUAEMR LU R BT 47

24 FZEHNERESH

AN ok BT FEXE LA MER PPASAS [RI R S 40 ffhi
B, P[RSR Z A EAME LR 6 HL 4= T
R A F B SR E R B S R AR . I FE 0o
SrREXS 8 Rt R AR BINEIT . Ky | AHETHE | B
HHER Y EET 20 2RSSR 7 MR
PRIEATER G P o 7 DA ARPR AR IS 2 BEE

X Xon Xy Xy, WEAT R RS SIHT, SRR E 1]
FE, TN BB LR 195y, B TLaVPAY, 1T
AT .

SRR I B S B

R I E R R A

FRYEAS T2 15 BRECFIERE LS 0 32 B 3R 5
BARAEF 3 TR N

Y,=0.574X,—0.539X,+0.510X,—0.266 X ,+0.174X s+
0.063X—0.119X,

Y,=0.60X,—0.336X,+0.364X5+0.593X,—0.586 X s+
0.075X+0.169X,

Y;=—0.072X,—0.089X,—0.052X,+0.072X ,+
0.370X4+0.707X+0.585X,

FRYEAS I T2 A TT 25 T 4 BRI FE o A4
LR N:

Y=0.378Y,+0.269Y,+0.180Y,

WA B AR A 1 o BRI, A4S 3 AR
SYHTT 22 TR (6 8) W BRAE 1] it 2R ACHEA TR
KR HE £ X 8 P fEHE ML BT o RS, 753045
F S TFARSY, FELASS S Iy 22 Bk A
PR B L5 VPSR, LI 25 A5 4), F R R
PRLR ARSI TLR VP (32 9), G55 o REE A VEH
HEAA U= R fk > R 7 bk SR 7 fipk> e
iRk SR AL A k> S A bt T R 1 fiph> S T A i

AT R R G By 2K, LN 3
IR, F X I SRR, AE R IE B (25T 15 AbKs

£ 8 SR ABURAY) B Tr 2 M Reas R
Table 8 Explanatory table for total variance of 8 species
of Dendrobium plants

FEIE ) B R EU(EC) =

o WIAFRIE(E PRI -7 A
BIt A BR(%) Bt rEESH 2F(%)

1 2646  37.798 37798 2.646  37.798 37.798
2 1.88 26944 64742 1.866  26.944 64.742
31265  18.066 82.808 1265  18.066 82.808
4 0847  12.096 94.903

50217 3.103 98.007

6 0128 1832 99.839

70011  0.161 100

#9 M AMURMEYIN T8 ML a1 A
Table 9 Ranking of principal component scores and composite
scores of 8 species of Dendrobium plants

g RO BIURY EUYS i e
s A it 278 0.34 -0.05 1.13 1
LA -0.02 -1.99 2.09 -0.17 5
By 0.83 -1.47 -1.41 -0.34 6

PIN=>ay 1.59 1.57 0.45 1.11 2
A -1.36 1.01 0.70 -0.12 4
HR A -1.41 1.68 -0.13 -0.10 3
EIRAf 0.58 -0.52 -1.29 -0.59 7
B fit -1.83 —0.64 -0.36 -0.93 8
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Fig.3 Cluster analysis of 8 species of Dendrobium plants

LE4r 8 PG RHR ML 1025 O P AR ST 4%
S5 T AR SR S i R L R AT,
SRR AT R U A vk 575 11 2540 fbEs 2 i ok
M TN BT, AT R SRR A
ik 05 T 2T ARFE RIS o B AN I, e — X,
ST AR, TR AR, A AR S R LAY
T BE 0% T 47 119 I B 1 45 2K 70 R AT A ol 1] 119 2 52
Vo 55 1 BSOS, WIVE AT TRl sok
Vi, T4 A AR R A B SR (TS E L S S Rl 75
U ERERETE S
3 g
3.1 —REFRS

G AT MRk A iR AL SR 1 24 B i 1 fi
it R AL R4 S 4 U1 AR5 R B B AT S e 2%
S, AHIFGE 8 P ARHI— IR R v AL AT 4 . 26
FUT . JRAY . BRIt 4 U ik, 2 BT R T
(R A i, IR, S S I A i <<3 100 g !
i, AT ARSI, TASHETE T 8 Rl

TR RT 1.74%, B 8 Fha HA T & “(RAR T

PE TR AT AR, WSS VE R kL
32 ¥IRT®

B FEAE SR AOIT JE 0 B e A KR, R
FIFEACER AERAR RS, HATOCE BAA 4ERR AR
PAIE® ThEE . VA K AIBOVE R, AR 260 2
A A B 00 S PP B AE 403~439 mg/100 g, A< 5246
8 Fhaa fRl/m AR P 5 i 43 A £ 388~1660 mg/100 g
JEFEIPY, M T a2 E = m A AR A o, IO
e E RN E. HARYE 2013 FHF B AHL
(WHO)B 5 i = S IR AR Btk & R0, 8 P it
FEYIAE R ECE AU i R B A e 3R & e
S AN AR AL, AN DT 3R A U AR X I, X
R X e R YA B TR AR PN AT e AT, 7E
ARG e LR AR A i K ST-J TTA  RATVE, RS
fEE B A ERD . S P 03 W2 ig 1 3 A et
P ) BT R A T WFSR AT, A AR B A b iy

Ca. Mg Fl K JCR & m . HAMRDLF&A Ak
s 22563 Feo Mn. Zn. Cu. Se JG#, Fe Ju#H
SR ML ER A L AR ST, LT EE [ 57 DT AE L
BRI R, RS B, 520 B A i UL S
Zn FENAR i 35 2 TR SR A o, U ZE DTk T
Fa E RS 09 G e BT 2, W0 PR o 2E 3R B2 i s 3GE 1E -
Se J& AN Z P S LG Y BB ZEH Sy, BA W
FIPUETS J1, RS R AR I SR TIRE, SR LA
XF g IR (O HEPTRE 77, BEARER L i AU BY . 27 G
8 Fiva B AT B 11 250 RO E A, XT L
Fr Wy BHESN S AT, 5 2R PRAEAFEY) BfIFFE 4t )
—FY, XLL Y TR R R SR A T A
FESRIE, 165 TT & AR D Re T £ S 52 i o
AR ARUEBAEYHEY YTt E SR LR EER
(P<0.05), X Pl g5 HAE K BT | B4t ARk
B, Hlhn, AL RHNE B A HE K. Ca. Mg
G EITR LI Mn., Zn SR JCER JT HIZRIE H,
P HAE B FRAN AT BETE B S IT & b B i
F1. A, Se VEN—FIEZLIMEICE, AL it
FgapRA kb S B s, dE—25 i T DU R
BogEs 7 I N A ME
3.3 HYAHS

ARt A TR Sy T | BrEALSE IR E
LIVER, MBI L E O R R85 1 L
1, AL A MR AFE 2P AR T . X LR AR R 450
X B A Rt B T I EWTSR, s A kS iy Vs
A fpkE e Ho =, 3 HL DA AP E 245 B TR 1K 7
At (=25%) MlgEsthiz i (=6.5%) briE,
BB A frbrnm v s fhd i HO e (8, PR HAedT
2R PRSI EE A i B AR, BAA —EnY
5IE . AU A e AR Y B UA Rt 22
Sy BSEEHUAS B 0 A= WS A i, B e R 25 3 E
FIBH ST B A EDO, (A kA= i i & e — M REAIR,
HEARMFE ) 8 Fhfr B AE M IR & B, n] fefs 22
PE— 2B ORI IAEE | PR AR KSR 2
TRz M) A AR R
3.4 FEREREZE

A fb— B AR B 25 B I 08 FRAE ), A
FLFRANE AT W —3BE, 3B, A SR ip st 4=, 1
T 16 FPEERR, H B NFE T, 6L 6 FlubTF
TR, 4 PP R & IERR, 8 Pl R & FLMR, 9 Fh 2y
&R, Kb RAafimaime s s2ike
(3.883%), 1Mj 20 L iR & & B AL 19 BL Al A B
1.395%, 454 35 H1- 4507 36) [|] Sy Tot i 20 %) %35 A8 A it
(Dendrobium densiflorum ) @32 5345387, HAE N
1.78%, WA HEMI AT G0 P 2H 14 S 618 & e A ffHE
AT . 245 FH 2 2808 v LA R 14212 (Asp) il
HETR (Glu) & | b, Asp EESS5EANG
A PR AR T LA R Re A A T 1D 1 Glu D) 3=
BRI S S S uXMAH LR, S5
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ARG PRI, FH A5 7 10, PRI & S 45 P 245 FH a2k
1 ) SR HB A A2 v A S 25 F B3R = A A 2R 1 ok
W ARFFELE IR, 8 Floa B i 7 A FENR
JRE A B el it WHO/FAO iU, Hivp, 2%
PN R +I% 2 R (Phe+Tyr) B & B U o i, Bk
Bk 3| 8.46%~11.55%, i35 1= F WHO/FAO #: 3
{H(6%) o X—4FIERARYEAI AN S EEN
WA R SRR, HA LR ZH hl b o s Sy AR, IESE T
A S E I BAE AR TR, B s
FEMABAE B S TT & NS Ferh s i 2 A d s
N HRT R B258E 1 (Coix lacryma-jobi) JB—FPE 3%
MBS i AR B AR U, Li 2558 55 SRC -1y
{H >}y 48.01, 8 Fh 4 sl J& AHL ¥ SRC 1H 47 Afi 71 [l oy
49.22~57.75, R FFTL SRC 1H, Ui A B E
PSR IR R AR X A, B 2% Sl AN AR, LA %5
I R AR RS . (AFEZIER LU R B (RC)
EHIB LR (Met+Cys) 19 RC I EAK, SF14
fEA 0.142, J 8 Fifa sk A 4 11 265 — B il & 3L iR,
Q] i — 23 v A 25 Ja SR T EEARET
T T o
3.5 ZEITFNSHEXMES

HRYE 8 Fhar @A I E IR o & B T 4R S
PR FNIRIEST, KA RIFSE A a2, 45
A 1 28 h RS A it v US A fbE IR0 &
AR STAHE TS, ATVE MG TS 10 AR S B
gt e R . RISMTLE R WOR, R4
B IR AF AR R 2E 5T, W SR Ao fsb P A9 4tk
AR S ERE AP ARER—2E, B Al iy Us
Ak, EAEA MR, B B LA R A T —
AANFEIZER . ARSI TR, S IEIR T R 2 1]
AAAE L E AN (P<0.05), (HEFERR E IR 4 5 253K
Ay =22 (8] 3 TC i 3 (P>0.05) AH 26k, #8 HA] fEim
AR EIA ISR AR .
4 25t

AHFFEXT 8 Fiea fEtmAa Y W —IBEE SRR 24
RO PN SR & e A5 Z e R il T T Rl 5
bt GERIR, 8 R A HA B “{IRAR I 1 E
FEAT R, BT & & 2R Yot R, LS
FF4x, SRR A SRR . A by U et
A R S AR =, BB AL, St A RS A
AR B & B, XU A T RE A e
P2 FHHYE

LRV RIS R, Fis A S miyUs
FAHES R 1 28, ANMEAT =& 1 2208 & b S s
PRI Y, HAE#S D7 2R I0E 5, BA S s R
AR, PR IER B RO R R R AR, A<
IR KRB, [RILH N AS TR a8 IR A PR R 22
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