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Effective components analysis and nutritional value evaluation
of 6 species of Dendrobium in Sect. Formosae

WANG Yan-bing'* ,ZHOU Hou-guang', YIN Hong-xing' , LI Qing-cong' , WANG Xiao-yuan' * LI Shou-ling' *

" Dehong Tropical Agriculture Institute of Yunnan ,Ruili 678600, China;
*College of Agriculture ,Guangxi University , Nanning 530004 , China

Abstract : In order to provide scientific basis for the identification , classification and application of dendrobium germplasm re-
sources , the medicinal components of 6 species of dendrobium were determined and their nutritional value was evaluated. Se-
lecting 6 species of dendrobium in Sect. Formosae as materials,the contents of polysaccharides,alcohol-soluble extracts,den-
drobine and 17 kinds of amino acids were determined by sulfuric acid-phenol method and anino acid analyzer analysis, ther-
mal leaching method, gas chromatography and acid hydrolysis method respectively. The contents of polysaccharides was be-
tween 0.59% ~17.08% , alcohol-soluble extract was between 7. 62% ~ 13.54% , dendrobine was not detected in all sam-
ples;all of dendrobiums contain 17 amino acids other than tryptophan, the total amount is between 3.45% and 4.53% . Ami-
no acid ratio coefficients (SRC) of 6 species of Dendrobium ranged from 52. 42 to 83.74. The statistical description and anal-
ysis showed that the polysaccharide variation coefficient of 6 species of Dendrobium was the largest (137.24% ) ,followed by
the alcohol-soluble extracts (18.95% ). The correlation analysis showed that there was some significant correlation between
the nutritional components,but no significant correlation between the medicinal components and the nutritional components
and the medicinal components. 6 species of Dendrobium in Sect. Formosae were rich in amino acids, which could provide high
quality protein. The difference of pharmacodynamic components was significant, suggesting that their pharmacological effects

were different, production and application should be carried out according to the difference of composition and content. This
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study has guiding significance to the breeding of excellent species of Dendrobium and the exploitation of Dendrobium re-

sources.

Key words : Sect. Formosae; effective components ; nutritional value ; correlation coefficient ;resource exploitation
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Table 1  Source of Dendrobium sample
T R KA TRAL R AR [H]
Species Resource Collection site Collection time

emififi it 92 4 LA 1703

D. formosae Roxb. ex Lindl. Sagaing , Myanmar annual stem
T S 32 5540 1A 1703

D. draconis Rehb. f. Sagaing , Myanmar annual stem
AL RS Al 1 AR 2B 2017,/03

D. trigonopus Rchb. f. Simao, Yunnan annual stem
Kl SR AR o108

D. longicornu Lindl. Baoshan, Yunnan annual stem
L) AR R R o103

D. cariniferum Rchb. f. Jinghong, Yunnan annual stem

N S Bz - Bt
W S5 1A A o108

D. virgineum Rchb. f.

Sagaing , Myanmar

annual stem

1.2 (USR5

RETSCH MM400 ZHZUER: &% , U B 28 A2 P RS
A FRAF] ;s HHS i BiE R K a5, g R sl
A BRO F B FsEA ) 3 D-37520 s B 0L, 4
Heraeus 2\ 7] ; ME204 #7423 H7 K, i E B
WA RAE ; TCL20MW 5 V% VR ES AL, 1 B b
PHAER R A A7 PR 7l 5 Biochrom30 + 42 [ 3l & £ 1R

SIS, R E AR FE R (R D) A PR ] 5 SN251668
AW R A A, 56 A I 2\ | 6890N AUAH £ 4%
1S, ZEHEAE ; G2X-9240MBE HyHAHE XU T4 , 16 i
WA RA R B4

AR I 5 b5 110833200904 , 1 [ £
2 R E FSE B 5 A RHOGS R diE45 17012003, At
AL RN AE VI BORBITE B s 2% Rl oK S S



Vol. 32

FEIRGE BB 6 T EZYRUR I T SOE RN BT 97

FRER A, B 43 B 4l Fr g MR 4h B — I A PP I ( (5
Tl Atk 13
1.3 Fi&
1.3.1 %ZHE4ENE

Z: 1R 2015 AR A N RILFNE 2581 (—3K) 2k
Bz A R 2o S ey e A T e
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1.3.4 fAmEZFMNE

S0 Wang 25 073k  FREGRE R B AR 0.2 g( Kf
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S Zhu S5 3 007 B R R A R
0 (RC) P HLMR LU H R0 (SRC) .
1.3.6 #¥EaE

P IRE AT E M 3 K, RPEIME, BT
B2 SPSS 20. 0 #1781 9T
2 RS54
2.1 ZHEEESW

BEAOMAMEHETRILE2, ZHEEE
0.59% ~17.08% Z i), Hr & E L ERKEA
fith ANA 0.59 %, d5 v (1) S A A gk, 4 17. 08%
PR AH 250 3 = A o S S i A ik e A
fish R b A, SR T 0.76% ~4.8%

IRy A= ey STV aY P A R W e
(P > 0.005, F[E), Hass A2 pEn 25 0%
(P < 0.005, F[A]). S8R M 522502
Z— A LA MU R A R 2 AR D 25% 1)
FrfE S AT IR, BT 6 R Ak S R , I
T A 2 B ) R R TR
2.2 ERMERHYSESR

EEH 6 FhafIBEEEREY S EILE2, &
EIET.62% ~13.54% Z 0], BEEER Y& &
1o BRI = A gt A i A AR
A fh A R R A R s R Y &
PRSP 2 R A R B IR e A AR 1. 78 A% 5 A
AR A A TR N Y S B e 5 5,
AEABERIER Y SR LR B E, BHFIERT
YR B 2 M 2 —, & B eIk 2 PR
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2.3 AREESESHT

ML 6 Bl A A A LR 2, BORAG
Luning""® Xt 548 A~ 22 BRI 47 (9 A Wy B0 AT 000 5 , W6
a1 120 ASOREFP A e, s A R A
Rt i A A T 0.01% ~0.10% 5 FRAAESET R
FHERPEYLRE e 87k LB F Y T 26 Fb i A= A sk RN 9
A e R AR e, H S A A
HFEHMIT 0.01% . LiRWIFTES KR, HR0BE
HA PP AR DRI, A IR R 4 UG Rk
FRAE IR 43, TERTIEY 6 it SRSB4 A fisb P R AG T
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2 BEACHABMBUESSE(v£5,n=3)

Table 2 The effective component of 6 speciesof Dendrobium in Sect. Formosae (; +s,n=3)

A1 fisk s

Dendrobium

BB TR 1)

Alcohol soluble extract (% )

AP 20
Species Polysaccharide ( % )
SEM A} D. formosae 4.80 +0.68"
W& A D. draconis 2.29 +0.32¢
LA} D. trigonopus 17.08 +0.54"
KEELfifh D. longicornu 0.59 +0.08"
WHE AL D. cariniferum 2.03 +0.26°
JbFA1 M D. virgineum 0.76 0. 15

9.75 +0.28¢ -
7.62 £0.42° -
10.49 £0.52¢ -
11.18 £0.32° -
13.54 +0.57° -
12.20 £0.11° -

W7 KA RPN EER S AR RNE FRERR 22 R B3 (P < 0.05),
Note ;

-” ,not detected ;values with different small letter within the same line have significant difference( P < 0.05).
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3 %%Méiﬁ% 3.45% ~4.53% Z Ji], &
ZARARYCR e A bt KA b
ik AR B A, 6 FhA B, RAA
MR AR IR AR =R 3 M LR & it femy , AR
4 e 2R FH2H 2R % 1w AR

JITIN Y 17 Fift & 2 1 v b 5 SR 7 A (Thr,
Val Met . Ile Leu. Phe . Lys) , dF 2555 & 2E R 10 Ff
(Cys . Tyr.Asp .Ser.Glu Pro Gly Ala His Arg) ,6 Ff
A TP LT A AR S RO 1.22% ~1.62% ,F
WlF @ IR S 5N 2.23% ~2.97% . FRAE WHO Al
FAO 42 19 2 P o AR, Bl b IR IR 7 B

RREEEAN40% , A ELFREAERE S 'R
60% LA_E"0 6 i fik b 3 Flof ke BARR S,
I3 R AT Ak AR AR 2 i, X 3 A
A1 EE ORI R B ORI, AT R B IF R
1o 6 Ffafibid BAT 325 19 25 I 2 B 1R (Asp . Glu
Gly .Arg Met ,Phe .Leu ., Lys Tyr) , & & H~ 2. 30% ~
3.06% , A MRS M A SRS EILEN
61.94% ~69.11% ,~FI{H R 65.22% , H = 2R
WSSy SR ay EICSITIREY A= Fal AN R Y EY N )
AR AR A A T DR D TR 2 A e
FH, 5B b B 25 FH s SRR A BN & &, A] o SR B
A1 FRFEATRE TE VE A ALK T A 24 i DA it S R
A

®3 REHOMAOMSEBRERMIE(%)

Table 3 Amino acid composition and content of 6 species of Dendrobium Sect. Formosae (% )

HHER A it B i PR A it KIEA i WA i Qb fit FHIE
Amino acid D. formosae D. draconis D. trigonopus  D. longicornu  D. cariniferum  D. virgineum Average
F55 Thr 0.20 0.14 0.18 0.19 0.20 0.14 0.18
455 Val 0.22 0.17 0.24 0.24 0.25 0.19 0.22
5 Met 0.09 0.09 0.10 0.10 0.09 0.25 0.12
B2 Tle 0.21 0.16 0.21 0.22 0.22 0.16 0.20
55 Leu 0.32 0.23 0.30 0.32 0.35 0.24 0.29

HETH 4 Phe 0.25 0.21 0.24 0.26 0.25 0.20 0.24
A Lys 0.27 0.22 0.22 0.25 0.26 0.23 0.24

SRR Cys 0.10 0.10 0.10 0.10 0.10 0.10 0.10
W& R Tyr 0.19 0.15 0.18 0.19 0.19 0.16 0.18

R Asp 0.42 0.25 0.34 0.37 0.42 0.26 0.34
22537 Ser 0.20 0.15 0.19 0.21 0.22 0.16 0.19

B Glu 0.52 0.37 0.47 0.49 0.50 0.43 0.46

T4 Pro 0.16 0.13 0.16 0.17 0.19 0.15 0.16

H4%W Cly 0.19 0.14 0.19 0.20 0.18 0.13 0.17

AR Ala 0.23 0.17 0.24 0.24 0.25 0.20 0.22

SR His 0.15 0.13 0.13 0.14 0.13 0.12 0.13

K5 Arg 0.81 0. 64 0.32 0.39 0.42 0.83 0.57

T 4.53 3.45 3.81 4.08 4.22 3.95 4.01

a 1.56 1.22 1.49 1.58 1.62 1.41 1.48

b 2.97 2.23 2.32 2.50 2.60 2.54 2.53

¢ 3.06 2.30 2.36 2.57 2.66 2.73 2.61

a/T 34.44 35.36 39.11 38.73 38.39 35.70 36.94

a/b 52.53 54.71 64.22 63.20 62.31 55.51 58.58

/T 67.55 66.67 61.94 62.99 63.03 69.11 65.22

T SR i s a:

o R A 5 b AR AR B B A s o 2T AR

Note: T total amino amd ;a:total essential amino acids;b:total non-essential amino acids;c:amino acids for medical purposes.



Vol. 32

FE A RBA 6 M A M2 T BB TR HEIT A 99

2.5 SEBREFMEEN
2.5.1  F RIRBRLL IR T

4 JH 22 1 R i S A A PR AT 4 i) e R R R
PR IR A2 T, T SR IR £ v B 6% 1 2 B Ak 3 g e
SHER , WA 8 SR A S TR IR 1) 7 SR X i
A L WHO/FAO A8 H E A1 43 50 & 9 115
6 Fhfa fRhoh s S IR 7 B R 1 I B 4
M 4 nl 51, 6 Fof fil i b T & LR B & R AE

40. 84% ~46.46% 2 ], B 8 /5 F WHO/FAO Hix

{6 35% , XKW BB 6 Ff 1 fHaE F o7 Hh o i =
M EEFE, RN ER R WA LT J LR

ST, BB AL TR R + BRI
FBLE (9. 11% ~ 11.03% ) , 1 26 i1 3 1 4L
Ay, Fr BEAE 5 F WHO/FAO B, %5 1, 2
B 6 A1 (1A B2 .

x4 BREAORUESIERNEABRSREE(%)

Table 4 Composition and content of essential amino acids in Sect. Formosae( % )

i e e \ \ 2 \ \ . WHO/FAO #i
IR WA RAVAR WEER KGR BSAR AT el
. . . ; . L D WHO/FAO
Amino acid D. formosae D. draconis D. trigonopus D. longicornu  D. cariniferum D. virgineum
model value
FEBR Thr 4.42 4.06 4.72 4.66 4.74 3.54 4.00
i E IR Val 4.86 4.93 6.30 5.88 5.92 4.81 5.00
HER + L AR Met + Cys 4.19 5.51 5.25 4.90 4.50 8.86 3.50
BB Nle 4.64 4.64 5.51 5.39 5.21 4.05 4.00
ZER Leu 7.06 6.67 7.87 7.84 8.29 6.08 7.00
RINEIR + BE AR Phe + Tyr 9.71 10.43 11.02 11.03 10.43 9.11 6.00
Hi R Lys 5.96 6.38 5.77 6.13 6.16 5.82 5.50
i Total 40.84 42.61 46.46 45.83 45.26 42.28 35.00

2.5.2 6 % i E AL B AL R S

WA R LR WA R E0 = A WHO/FAO 1y
Whig s LR A, 8 L TSR SRR & RAA (RC,
SRC  ARPa T35 25 S XA W) 2 8 SR b 17 B0
Ao RCE AT PF- f B A & 356 R 21 i L 491, FAO/
WHO B BANZ LR RC BN 1,1 S I835 b, B
iy HEAAS S R i R % 7 1 AR R A A /N R
AT R b A I SR A — PR
IR, RS NI, JEIN A A 2 — PR = FE R
SRR, RCAE > 0. 835 o i A it b+ A BHY A
— PRI =R hy 52 & e, RC {4351k 0. 78 0. 69

SRAE AT iRt R BE A ﬁ;ﬁﬁﬁ% ol ] DA L A o 4 58
— IR ] 2 2 R 4 O A R, RCAEL 73 il 9 0. 79,
0.85.0.87,

SRC AEREEGVFH R b , HAE LI 100, R
RC {EBUE R, A 0h s AL IR 7 B 2, FLE SR [
M. 6 Ffifr Y SRC (AT T 52. 42 ~83. 74, Hrp
AR IR SRC R (83. 74) iy, Ak 7
ARt T & R SRC {H(52.42) B fiR. BRAL T4
RN S M b, 75 A AEERR SRC (¥ T 70,
R ALY E .

x5 EEHAAKBVEIERM RAARC.SRC LbE
Table 5 RAA,RC,SRCAA of essential amino acids in Sect. Formosae

R KRR FNZE Sort of amino acid

GBS ZH S+ N +
Species Parameter 0 ZJR HiER RREAR  RAEAR R %%/—' 2 e 2 SRC
) ) MR AR
Thr Val Ile Leu Lys
Met + Cys  Phe + Tyr
LM ARl D. formosae RAA 0.05 0.04 0.05 0.05 0.05 0.05 0.07 81.45
RC 0.95 0.83 1.00 0.87 0.93 1.03 1.39
B A D. draconis RAA 0.04 0.03 0.04 0.03 0.04 0.05 0.06 74.85
RC 0.83 0.80 0.95 0.78 0.95 1.28 1.42
WML} D, trigonopus RAA 0.05 0.05 0.05 0.04 0.04 0.06 0.07 79.78
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2142 5( Continued Tab. 5)

AR AN Sort of amino acid

H SH .
Nl oo FEW SR SCAM AR N s AR s
: ¥ Met+Cys Phe+Tyr
RC 0.89 0.9 1.03 0.84 0.79 1.12 1.38
KEE A D. longicornu RAA 0.05 0.05 0.06 0.05 0.05 0.06 0.08 80.22
RC 0.89 0.90 1.03 0.86 0.85 1.07 1.40
B D, cariniferum RAA 0.05 0.05 0.06 0.05 0.05 0.05 0.07 83.74
RC 0.92 0.92 1.01 0.92 0.87 1.00 1.35
AbF A5k D, virgineum RAA 0.04 0.04 0.04 0.03 0.04 0.10 0.06 52.42
RC 0.70 0.76 0.80 0.69 0.84 2.00 1.20

2.6 HHEHREFMEHEXETN

FIFH SPSS 20. 0 B4 XA F8 2530 53 KB SR
EAEPI T AR R IEAT GE T FAH S 2 #r , &5
RIFE6T, NEFRE(FKO6)RE, ZHLRR
BB IR, i85 137, 24% 5 2 FE R S 178 7 R AR
INR 9. 18% 5 AR A R bR A8 5 2R BN = B HES
Wy Sy B PR ) > SRC AH > 25 2R > dF

W R R G R > DT AR TR A
IRI(ERT) , & IR A 'ﬁﬂ‘éﬁ;%%%ﬁ e
IEASR(P < 0.05) , 2 MR BB SR 2 LR |
AR G R EW B EEMC(P < 0.01) ,JE2k
e BIEMR 5 25 AR R Z 18] A 3 IEARSG . DLk
LORRI], BRI A7 AL — AR M, T 5 22
Py PR ) S SRCAHEL 2 [A) H4 700 33 AH DG

®6 EREHAMBERMABRRITSN

Table 6 Descriptive statistics of some indexes in Sect. Formosae

£ fe/ME RRME FHE bR 2 5 R AL
Index Minimum Maximum Mean Standard deviation CV(% )
Z Wi Polysaccharide 0.59 17.08 4.59 6.30 137.24
R A=A
BRI PR ) 7.62 13.54 10. 80 2.05 18.95
Alcohol soluble extract
T 3.45 4.53 4.01 0.37 9.18
a 1.22 1.62 1.48 0.15 9.96
b 2.23 2.97 2.53 0.26 10.22
c 2.30 3.06 2.61 0.28 10. 54
SRC 52.42 81.45 75.41 11.64 15.43

x7 6 MARMSEIREXES T

Table 7  Correlation coefficient of some indexes in Sect. Formosae

- BRI Y
1= A2
i ZHE ) lcohol soluble T a b c SRC
Index Polysaccharides
component
Z i Polysaccharide 1.000
R 1
Alcohol soluble extract ~0.166 1000
T -0.146 0.482 1.000
a 0.054 0.705 0.833" 1.000
b -0.238 0.284 0.949 * * 0.616 1.000
c -0.316 0.313 0.904 " * 0.535 0.982" " 1.000
SRC 0.285 0.113 0.283 0.458 0.141 -0.046 1.000

TE T AT T R AE 0..05.,0. 01 K L B R EAC

Note:“ *” and “ **” indicate significant correlation at 0.05 and 0.01 level ,respectively.
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3 #Ziv5itie

PRI BE R RN KR, R A4 A ) 5 U 4
HET fp ik Ae, RIRHESE T RO AR RE A
bR e A 81 A2 AT AT BRI
kasll, BELZEARYE 12 DB IR R
M A TR AR, AR TS A kb 2k
U8, FIREXT &2 & U0 B A bR O 25 F A fit
PTG AT B2 X,

A A UL R g T B
MBS, 0 b B B S B R e i 5
YRR B R R RO B RS 2
M2 RS LRSS R A 2 A S i, AT
RL AT AL 0B oRg B T 2450 25 k0 5 il
JEABUA b EELAE YIS, B AR R ST
M, HAR SRR R OE, B e ARk
KBKARAFEAE o T[RRI A A8 255808 4 B
Wi PEAEAE— E BOAR I ) AR LA 24 L0
BRE AR W B R ) B A A A ke
HONBRUE, KRR 6 Bl A 25 8508 o HEA T A
R . S5 E, BB 6 R b 20
AR A, T 0.59% ~17.08% , % 8 i /= 13
PR RS B i A AR K BB A bR 22 28. 95 £, 441K
T2 AL R B A R AT DT 25% WbnifE , %5
N2 R e - T -8 & NN DN 7/
FAEEX AT SE . 6 R it P B IR Y &
T 7.62% ~13.54% , 34 1= T 25 B 7 K e Ak
FRIE 6. 5% , F5 to e o 03 2 bR A e B WA, 1R
AR FE 2R B AT, R A R AR R A Y
VSRR th R B Gy B B — 25O A3 25 T SRl
6 S 21 A MR S T S8 A A A BRHAR, T AH G S
LSRR Pl IR Al AR e s
BT SR LI OB X HA A R AT AT S R

AfME R —Fh e 25 R, R R S =

B EIERRAE A T B K A PR
MR EE SR . R4 R R BB
6 Ffr fpk ¥ S A (R R LMY 17 FhE AR, A
T 3.45% ~4.53% Z [a], oA £ i 4 M A i
A itz WHO/FAO 42 H i AR X (a/T
= 40% ,b/T = 60% ). 6 P fifh 17 Fhad e,
KA A2 TR ARG 2R 3 P iR & i, —
HBR AR B . 6 i ki 25 F a0
TR 5 R SR & B N 61.94% ~69. 11% . W
T LR 2 A 7 PR L R Y 40. 84% ~46.46%

8 WHO/FAO #EAE (35% ) (5 PSR R & &
AN AR + AR & & &m (9. 11% ~
11.03% ) , 4t F WHO/FAO K {f (6% ). 6 Fhfq
fiH SRC {H AT 52. 42 ~83. 74 BRAb T4 fit4h SRC
{5 T 70, 63T o T4 A8 B 7 SRC 5™, ml f:
AL AR ) A R

2y MY A BURo S R S 2R M A — 6
ek, 6 FhEB B4 A BHrh, i fa) b AR B 5 E N R A
FREG R o BB TRy & e Z AR — e 2 57, 3R
HAHL 24 20 RURE ], Xk AS ) 5 7 43 31 4 7 5 A
Tk 6 Fha it h 204 R R B K (137.24% )
HYCHBEAPER 1Y) (18.95% ) o A fRHEE s B2k A
[F)—GE Y A, 3k A 1 A ) A AR B2 ), 2458508
25 TR R R 2 2t TR R AR ], X 5
A AR A R BSR4 3 — 8P . AR B s
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