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Abstract: This study aimed to explore the quality differences of Dendrobium officinale from various origins and cultiva-
tion methods. A total of eight samples of Dendrobium officinale were collected from six locations: Dehong in Yunnan,
Lingshan in Guangxi, Sansui in Guizhou, Huoshan in Anhui, Yueqing in Zhejiang, and Yuyao in Zhejiang. The study sys-
tematically compared the differences in basic components, active substance content, and antioxidant activity. The results in-
dicated that the quality of Dendrobium officinale was significantly influenced by its origin and cultivation modes. The fat
content of the eight samples ranged from 0.15% to 1.23%, protein content from 2.79% to 4.29%, and ash content from
2.31% to 6.23%. The total polysaccharide content of Dendrobium officinale grown in greenhouses (27.63% to 41.06%) was
higher than that of those cultivated in simulated wild (26.80% to 26.96%). However, the simulated wild cultivated Dendro-
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bium officinale exhibited superior performance in total flavonoids (0.468% to 0.513%), total phenolic content (0.347% to
0.356%), and DPPH radical scavenging ability (3.175 to 4.667 mg Trolox/g). All eight samples contained protocatechuic
acid, vanillic acid, ferulic acid, and benzoic acid, with benzoic acid being the main phenolic acid component. The relative

content of benzoic acid in the Guizhou Sansui (SH3) sample was the highest, reaching 14.908, which was 5.95 times that of

the Zhejiang Yuyao (SH7). The total amino acid content ranged from 2413~3596 mg/100 g, and the ratio of essential amino

acids to total amino acids was between 35.82% and 37.45%. Principal component analysis further confirmed that the origin

and cultivation modes significantly affect the nutritional components of Dendrobium officinale, thereby influencing its qual-

ity and pharmacological effects. In conclusion, Dendrobium officinale produced in Zhejiang, particularly under wild-simu-

lated cultivation, exhibits higher levels of total phenolics and total flavonoids along with stronger antioxidant activity, while

the greenhouse cultivation mode was more conducive to the accumulation of polysaccharides.

Key words: Dendrobium officinale; origin differences; cultivation modes; quality characteristic evaluation; active ingre-

dients; principal component analysis
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Table 1  Dendrobium officinale sample information
P TR A AR BR P =X
SHI PN 4~55F: PN ]
SH2 JER L 4~55FA: K
SH3 BN = 4~SAEE K
SH4 LRUELL 4~SAEE K
SH5 WHLARTE 4~54FA: K
SH6 WHLARTE 4~55FA: D8P4
SH7 T A 4~5AEE K
SHS T A 4~54FA: P EFAE

BPG-9070A W% % 8% KT H:46 . MP-501A 7Y
YR IRIEFAL . SX2-10-12N B Shdhgr ig—IH
BIAAUZAT R A F]; FST-800T BULZINAEM RN ZR5E
T B K e BR 2y 7] ; FreeZone ¥4 THpHL EEH
Labconco 2\ #J; SZC-101 % | shfig il 2% . KDN-
19H2 B [ s BAAL LG #s A R A Al
Epoch BRI R FR/RIK w8 RERHE AT BRA F;
KQS5200DE U g pess  BRILiiEr{0es
AR F]; Agilent 1260 B S RGORAH A 3¢ FE Lo 4
BN ] 1CS-5000 RIS IR B ik R85 K
TR RIHIRBHZ 2 A
1.2 SLEr5E
1.2.1 FERATAEEE R AMET S8 T 60 C 3
K= E R, SRAZDIR8 LIt 60 H
177, 3L 08 5 AR AR i R A A HH
122 BRI E BBV W E =% GB/T
5009.6-2016 & fid A FE S AR E £ P ST i )
Fr AR G L AR E S GB/T 5009.5-
2016 E AL A E SR B h T AR BT e Y g
PILEGRE B KA 2 2% GB/T 5009.4-2016
e A I SEARE B RS IIIE ) o
1.2.3 REWESEME  SRIHEEZEXHR AR
ZBEIA TR PRIV AR AR 2.0 g, INA S
F-7K 80 mL 1 0.02 g B Sh AN I, & TR
RigsH, 60 °C JZ M 2 h, #E X, 5000 r/min £5.0
10 min, FIEWFR BRI, IMAEB T RKER
BUE BER A S RR SIS W, TINA 4 5 IARFRIC/K 2B
4 °C BEYT 6 h, 4000 r/min £5.0> 20 min, JLHEH 80%
LSRRG K e, ARSI . SRR
Py~ AAL PR I e SO 5 dk, DARI 2 S X B
1.2.4 HUEERNGE BURDUE ORE R, RT3 £
PRI A o K2 FREL 10 mg FE5H % T 5 mL. 4 mol/L
=EAMRER D, BT 121 °C FERf# 2 h, R THRUK,
JIA 5 mL KB FOKEM, FASMALELTIE R . RAHE
TR B A P O BB B T I . SR SR
bRk, Bl 10 FhrpdE RS S W, 38 o Ee X B Bk
(] A, W TR R

{33543 (8 CarboPac PA20, £ 30 °C, 7z

FHR 7K (A)-1 mol/L FEEREN (B)-250 mmol/L & 45 ik
(D), KMYE Kk 280 nm, FEEH M 0.5 mL/min, i
FERA 10 pL, Vi shAHAR B PR FR T4 T : 0~13 min,
98%A, 2%Dj; 13~13.1 min, 98%~93%A, 2%D; 13.1~
20 min, 93%~78%A, 2%D; 20~21 min, 78%~20%A,
2%~80%Dj; 21~30 min, 20%A, 80%D .

1.2.5 BEEENSENRE  SEEEAR P TA B
KGN A, S IR 1) 7 kPR A
B, FEAEIE R . FRENER R AR R 0.4 g, Il A 8 mL.
70% Z.TE, 70 °C #7A HEHL 40 min, 5000 r/min &5 .0
10 min, YR E 25 mL 5580, ITA 70% 2
B 25, FEOTHEET, Vo B, B s

SR A PR AN - A R A 1) I e A AR 2,
s, EEEANB® 1 mL T8, IiA 1 mL
70% . BEHS W, PR ¥ S )5 A 5% NaNO, %
W 375 pL, PRFH 5], EOGHERE 5 min, T A 10%
Al(NOy), #EWE 250 pL, ¥R 45), #OGHE 5 min,
HBJEAA 1 mol/L NaOH %K 2.0 mL ¥R IR AIA,
EESGHER 15 min, 76 510 nm AR AN a2 T SR,
LT R B o
1.2.6 MiIEZRSENE SHHRBEEE 1977 R
M Al 2 28, FEVEAS . FRIBUR 2 ATk K 1.0 g Jin
A EE-10% £h1iR (5: 1D EW, IN#RER 3 h, B H# )5
TEUE, VR MeE, P BRI T 245 %2 25 mL B
PRSI . SRSMRES, BUHiAM R ZhnrE R0
W, LA BE AR AL AR, e TR A PN AR ARk ERRTFE R 2R,
MR LR BA B TR P, W A B .

OTEIN e S5k A ] XBridge C,q WAH

JEAE, AR 30 °C, FLshAHN 0.2% Bifg (A) - iE
(B), Kk k 288 nm, WiE A 1.0 mL/min, JEEE
2N 10 pL, Ui sl AE AR BEBE AR 40 R . 0~5 min,
25%B; 5~10 min, 25%~30%B; 10~25 min, 30%~
40%B; 25~45 min, 40%~55%B; 45~50 min, 55%-~
60%B.,
1.2.7 A& ENE  BEERES TR RS
Pri) e, R TRAN A S R B . S35
LD 1 R BRI, FEAVEIE R . KB PRI R A
bR 0.5 g, I A 10 mL 70% HJE, 70 °C #EEASH#EH
40 min, 5000 r/min Z5.0> 10 min, FIEREERZE 10 mL
ZEEO, A 70% HBSESS, FeorHe5], AN, 3R19E
TR

B A O I 2 AR, B 1 mL Tk
B, A 2 mL 10% (v/v)FEAMKITHAF], IR75I950,
G E S min, KK IIIA 7.5% Na,CO, ## 2 mL.
FBETIK 5.0 mL, 8751957, 40 °C 7K 20 min, 23
R, K 765 nm AAMER SR, IR E TR
SART BE A o
1.2.8 TRFRAAGINE B s b iy — Bk
), FLEE BRGNP a0 R : FREUER LA PR 0.5 ¢
BT EOE T, INA 10 mL 80% HEE, T 70 C F
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360 WilEi75 45 min, 5000 r/min #5.0> 10 min, F7H#&
¥ %2 10 mL &, A 80% H e, Foir#e
S, RN, AW . SRS MRS, Fei] 8 Fiihy
TR 1A TR s 74 T, i o B %L B8 I ra] i e, e T AR
RE T

£ 535 W 52 2% 4 3% A A XBridge Cg
(4.6 mmx=250 mm, 5 um), £ N 30 °C, HshAH N
0.05% 52 (A)-HEE(B), A 280 nm, it
9 0.6 mL/min, FEREEE g 10 pl, W ShARRE BE Ve AR
FF 4 F : 0~5 min, 10%~20%B; 5~55 min, 20%-~
40%B; 55~60 min, 40%~80%B; 60~65 min, 80%B;
65~70 min, 80%~10%B; 70~77 min, 0%B .
1.2.9 DPPH F HEIWHBRIME  DPPH H H 5L
IS5 3 AR P ARG I 370 e H U AA B A T . FRER 0.1 g Bk
F AP AR, A 1 mL 80% HH BV, vK/KIB 513
10 min, 12000 r/min Z5.0>10 min, 3% B A4
W, L 80% FAEE M FIACHI 0.5 mg/mL Trolox
PRUEGS T THRRE, 43 s B EE A 0. 5. 10, 15, 20,
25 ug/mL FRUEH 400 pL, JiI A 600 uL DPPH Z, i
RWRAT, REEER S 30 min, 4000 r/min 25.0> 5 min,
FVEW T 517 nm W @ WOGE, # AKX (D A
DPPH [ A%, DL Trolox & i ALkFR, DPPH
H IR AL bR il bn v 28 . DPPH H
LW 5 1 B oE Bl R D5 B2 A y=0.026x—7%107, R*=
0.9954. B SIS B B G IE R, BB L,
O REEAT . 25 A 80% AR RS, X R4S
J 80% Z.EZft#: DPPH Z. WA .. DPPH [ 3t
TR F7 LIFRHES) Trolox X1 (mg Trolox/g) o

5 HDPPHE 35752 %) = (1 _ :—)x 100

S0

A (D
BEADPPHH th LI (%) = (1 A ‘AZ)X 100
WD)

o Ag A HRIEPRER IOCRE; Agy MRt
WM 0 H—455 Ay Ronas FIE WG A, R
FESAE OGS s A, X B IO
1.2.10 ZEWi S iaE S5 8 SCHEP 19 ik
B s A ., FEVEME . FREVER AR 0.5 g,
I 10% ZUKFETIFFRE, 65 °C /KB INHIAEE ]
Ui 2 h, YA S UE, SR PRI, IINAZ2 i X
TR I ERis i, IR, e 2 W B2, BUR 2%
WA NaOH Jo/K S EEHFS W, 7RIS 620 nm A0
REWICHE, DAL MR A o HE & o
1.2.11 EIMRAR L EEmNE S EmERo
P75, SR /K A TR . FREBUEE S 300.0 mg
BT KA, LA 6 mol/L HCL, FE4"<, 3 min, &
WE T 120 C HEAR KA 22 ho KSR, N
NaOH H A, FHZEMR/KEA E 25 mL. S UEIF &0,

VRN S A T . SRS MR, B 17 Fha
FEPR A TR AR IS TR, 38 3 T B B Ta] 2 e, e i AR
RE L

O5% S S 25 I BT B v AR Agi-
lent Hypersil ODS #1:, #1124 40 °C, i s AH h itk iR
- - DU KIR (A -BE TR AN - FH - 2,5 (B) , A5
Pk 338 nm, WK 1.0 mL/min, #FEEER 10 pL,
L AR AR BE e AR )P 40 R : 0~17 min, 8%~50% B;
17~20.1min,50%~100% B;20.1~24 min, 100%~0%B .
1.3 IR

IS F A 3 K, SR Excel 2019 X4 i
FRIC A Fn#c 3R, % IBM SPSS Statistics 27 %7444
PEAT 2 4347, R Origin 2021 #E477E K, RJH
Simca 14.1 AR TR 534T o
2 HBRESHh
2.1 AR R MEE SR ARE AR S 5

YA R 2 ZE B T AN B S
. ISR FIRE WL /K- 55 ) iy e [R] 458, i e A 3R
Yy o he w8 IR Sy AU A B i R B )
BN SRR 21 R AR 2 10 22 5 XAk B A7
fetrIEah - B B (3R 2) . Hod, B &
B S SH6(1.23%), i 3% = T Hofth 7 FF, SHS
(0.15%) i LT HiAth 7 Fh(P<0.05) . SH2(2.79%)
i1 SH7(2.80%) 14 25 1ot % 1 b 2L T e 6 #h,
M SH1(4.29%) 19 45 1 BT & & b 25 & 7 Ho At 7
(P<0.05) . SHI1(2.31%) B IR 517 & b 35 1 T Hofth
7 Fh, SH8(6.23%) I JK 43 & 1 i 25 v=y T HoAth 7
(P<0.05).

2 AR SRS AR B A AR o)
Table 2 Basic components of Dendrobium officinale
in different regions and cultivation patterns

RS BRI SR (g/100g) EAMER(g/100g) K= (g/100 g)

SH1 0.70+0.01¢ 4.29+0.02° 2.31+0.01"
SH2 0.68+0.02° 2.79+0.018 2.99+0.03¢
SH3 0.86+0.01° 3.21+0.01° 2.72+0.02"
SH4 0.77+0.01¢ 3.42+0.01¢ 2.56+0.01¢
SH5 0.71+0.02¢ 3.70+0.01° 3.02+0.02¢
SH6 1.23+0.03" 3.3140.01° 3.25+0.01°
SH7 0.70+0.02¢ 2.80+0.01¢ 3.56+0.01°
SHS 0.15+0.01° 4.20+0.01° 6.23+0.01°

TE: [FFV B AR T BFRR A B3 1 2E 5 (P<0.05)

22 FEF R FAEE R AR S HE R BB
waK i)

MR A R E TNy 2 —, B
BT R Lo LN 7112 R AR 11572 & AN 3111 1/ AR
AP A DR, S e S IR B R A b 24
FAOE . a0 1 s, AS[A] 7 i B PioAs A =4k By A
el B S BT T 25%, fAE P e A RIRIE
2L 2020 KR KT ER B2 A b i P 2205 = i L
Ao Hrp SH5(41.06% )1 SH7(38.74% ) M5 & i
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3 T HU R AS (P<0.05) . SH3(33.53%) F1 SH4
(33.22%) M| W& w2 R AR E (P>0.05), H5H
flrREAR Z a) 25 55 3 o P D B A Rk A= 7 iRk
B2 At SH6(26.80%) Fl SH8(26.96% ) W& it B 3
A& T I FPAEAEAS (27.63%~41.06%) (P<0.05) . T
2 Y8 ) L 4 5 /K S B A R BE R T4k e A ki A
KRR . KR BB A R R,
I A BRI 25 DR RE fE E 2 I AR BR0Y . X T R 2
5 I ITAPFPAEAEAS UL =2 A b)) Z2 0 S g
A s 5 A Pk B HA b AR AR A T R

a

4001 . . % %
S 32.0 1 v 7 7 .
I 240 7
%ﬁ 16.0 Z
&z— %

SII-Il SI:IZ SI:I3 SII-I4 SII-IS 31116 Sﬁ7 SﬁS
B ANTR] ™l B e Uk B A it S 2 Wl o
Fig.1 Total polysaccharide contents of Dendrobium officinale
in different origins and cultivation modes
T B AR PR B 225 (P<0.05), 18] 3~14 5. 141 7~
E 8 IE]C

AR IEFE AN BE P AT SRR A /NS 1 43
T N 2 FiEE 3 Fion (LA S EE) . HiE
WA 2 R A i 2 Al 2 4y, (0B i He o)
TArE2e5, a5 R S REA T —203 0, g2, ik
SR AR L Ak B A R W TR R S 1S S
LR (BCAA) A=W & AESC U AE Y R R 2 5
HEAE 35 BCAA AR, M & #4225 1 HobE R D1
BB AN, RS D B A e . LB
BRI R AR, SHS IR &4 Mér Hi Bl 1) BRUES Bl . R A
FRIRL PRI 2H TP AR eSS UDP- B 2SEE & g SL B, {H
FIRZ R BB AR A S 2L VR, E2E
AR ARAE DY BFST A B, 24 h AIRIEMrA AT

57
_MK—\_A‘,— SHS

5
1 3 4
s5(\7
,,;,;3_‘1/21{\% . — SH6
NI
; ,,,!;4‘:\7 S N — SHS
1 3 45 y . SH4
1 3 S SH3
173457 R —— SH2
N S 4}\/\ SH1
o
0 5.0

10.0 15.0 20.0 25.0 30.033.0
min

B2 BB R i A
Fig.2 Analysis of monosaccharide composition in Dendrobi-
um officinale by chromatography
TE: 1: Bl 20 BUARHE; 30 BTRLAFTRE; 4. 2 FLBE; 50 #1408
6: AN 7: T ERHH; 8: HLWH; 9 “PZUMERERR; 10: WA HIRERR -

3 BT ST

Table 3 Relative content analysis of monosaccharides

composition

oo LR AT L

MUUTRNE PRGBS CEIURE WA HER RN
SH1 1 0.061 0.116 19.628 50.981 -
SH2 1 0.076 0.184 23.017 62.051 -
SH3 1 0.057 0.104 17.019 43.322 -
SH4 1 0.079 0.149 18.366 52.324 -
SH5 1 0.070 0.138 23.978 67.145 -
SH6 1 0.157 0.455 29.841 59.570 -
SH7 1 0.117 3.219 30.577 53.646 -
SH8 1 0.267 0.657 21.264 46.540 0.094

T DUASRE N 2 IR g

5P A L UDP-FRZEME G i3k L E. Xl EE
J& SHS RSN S AR X4 i i SR PR 39401
23 FREFMEMERANSKE AR D ERRME RS
EOH

R R — P B AP A R TR R AE I T
W A it B2 E M RS 2 — B, anE 3 T
71N, ANEL 7 Hb B FIARAR = )4k B A fiph e S B R 5
2E 5 . SH6 719 5 B T 5 5 W 2 v T I AR
(P<0.05), 5% T 0.513%, SH8 YK, A 0.468%, &
EEAKAY N SHI, XN 0.102%, 5 SH2(0.107%) JC
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Fig.3 Total flavonoid content of Dendrobium officinale
in different origins and cultivation modes

il f2 ZJm T A IR S Y, R A b

A —FPPR PR SY, BA B E A 25 BE ], v T2
TR B A Rt B D BT ] o Ani&] 4 TR, ANTE]




- 334 - £ Tl B4

2026 4F 6 A

7 b SRR AS A e A skl e 2 B B 25 5, SH6
(89.42 ng/g) It He 22 2 i 8 e T AR & (P<
0.05); Hyk Sl SH8(69.21 ng/g), SH1(44.38 pg/g) i
G, Z A BB B i o AT — . B RIRRAEN %)
VRS [RIRR IR A7 7 e G B % 300, 3 24
HEAE S AR W, b R B S R 15.92
ng/go AFIEH 8 ANk A MR il e 2B S | e,
TR TR o A B R 0 AN W] b S PP AR A
AR A PP AFAEZE 5T, SN ER ST SRR A
febm E PE R T AR

100
80 1

60 1

MY R (ugle)
o)

SIlIl SILIZ Slll3 SILI4 51115 SIlI6 SIlI7 SI‘-IS
4 T i SRR R B A st e 3R 5 i
Fig.4 Naringin content of Dendrobium officinale in different
origins and cultivation modes
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Fig.6 Analysis of phenolic acid composition in Dendrobium

1
Mo M2 A i

officinale by chromatography
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5: WFERFRNIR; 6: X 2R 7: FIBERR; 8: A HR.

K4 TR & A

Table 4 Relative content analysis of phenolic acid composition

L

BERD L B X AR WE e

M TR OEERm TR gm g o KRR
SH1 1 3.450 1.347 0.850 - — 2.133 9.833
SH2 1 - 1.299 0.720 3.405 - 2.019 9.982
SH3 1 2.629 - 0.542 2.604 - 1.659 14.908
SH4 1 2.319 0.665 0.540 - 0.131 1.110 7.735
SH5 1 2.004 - 0.465 - - 1.038 8.863
SH6 1 1.969 0.182 0.461 1.671 0204 1.130 5.533
SH7 1 0.255 0.629 0.503 - 0.118 0.620 2.505
SHS | 0.215 0.188 0.364 - 0.082 0.737 4.398
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DPPH & —Fh 1z B 7 T PR & il . Rzl
FHEA ) 5T BT A AT R A A2 A S8 T vk, B A
P AL DPPH F HH ZE0975 BREE ) Rl B2 PAL T
SFACTEPERY . AFSEiE T DPPH [ ALIE BRIk
FAFHBTEALTE M, L Trolox X5t (mg Trolox/g) 3
TRo UNE 7 BN, AR b A Fird A =m0 2k Bz A vt
i DPPH H IS BREE A AE W& 22 5% . D52k
SH6 #1 SH8 DPPH F &I BRAE ST fe 2 Hh, 7301k
#l| 4.667 mg Trolox/g. 3.175 mg Trolox/g, . 3& =T
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Fig.7 DPPH free radical scavenging power of Dendrobium g‘g 25 4
officinale in different origins and cultivation modes ]E 204 . b
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S HSHAREAR Z (B 2255 W3 . DPPH H HH3E7ER
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Fig.8 Alkaloid content of Dendrobium officinale in different
origins and cultivation modes

2.7 FRAMEMERKGRAREERSE

R 5 BT, 8 PR B A Mk F 4G Y 17 P e
FR HAS AR =R . FEAR RS S5
TE 2413~3596 mg/100 g, FH = ZMEHES T A7: SHE>
SH5>SH1>SH4>SH3>SH6>SH2>SH7, iX&bzs hn]
BEVR T 7= M AS [F) rads B ) - 3580 ) B AN A 25 5+,
B A AR A=A ) Ty e il A= A ki 22 55 L 7K 43
FEor2ESe, e i EE A hE R M A R &

5 A b R A AR A R A 2 R % i (mg/100 g)
Table 5 Amino acid content of Dendrobium officinale in different origins and cultivation modes (mg/100 g)
IR SH1 SH2 SH3 SH4 SH5 SH6 SH7 SHS
KRAH R (Asp) 613.11£3.74°  457.62+5.598  589.00+3.38°  599.48+9.47%  683.22+3.32"  489.64+7.02" 430.38£10.31" 622.91+1.31°
B AR (Glu) 492.20+£0.38"  353.22+10.88¢ 449.19+5.96° 451.45+2.07°  539.06+4.36"  441.03+4.89°  356.87+7.83% 527.42+18.56"
225 R (Ser) 128.25+2.25¢  106.25£4.228  124.03+2.32°  120.24+0.28"  132.35+0.89°  141.20+£2.56°  109.07+0.365  163.89+1.18"
2122 (His ) 70.45+7.15%  58.67+2.69°  76.22+4.25°  64.74£531%*  77.49+539°  71.42+3.86°  61.14+4.67°  70.65+3.55%
H&Em(Gly) 177.18+0.92°  146.10£4.95¢  169.86£1.79° 171.30£0.14%  191.40+2.72° 175.22+3.31%  151.45£4.96"  222.88+3 44
J12 R (Thr) 147.70£1.71°  11530+£5.437  139.23£1.46° 132.17£0.27°  159.72+1.89"  135.52+£5.22%  114.97+1.95"  168.75+4.7°
KM (Arg) 141.97£10.25°  98.46+0.21"  126.84+8.07 130.06£0.63°  145.77+2.46°  118.63£0.47* 108.29+14.43°" 199.79+1.06
WER (Ala) 164.39£3.98°  136.73£3.75°  159.32£2.41°  160.15£0.05°  170.82+£0.76"  170.86+3.70"  153.05+5.81¢  217.80+2.22°
% 2% (Tyr) 69.58+5.77° 54.94+1.98°  58.78+0.52¢  69.87+4.30° 100.91+12.46°  69.69+1.82°  59.45+0.29°  85.94+4.00°
LR (Cys) 4.884+2.31% 5.10£0.10°  3.78+0.63"  5.46+1.16® 1.68+0.67¢ 7.36+0.23" 5.09+2.56® 3.36+1.13"
R (Val) 186.8442.08°  151.84+5.94° 174.74+1.42°  186.30+2.43°  194.29+1.65°  175.99+0.19°  151.39+5.07°  225.36+3.53"
AR (Met) 15.26+2.19% 8.19+2.74°  10.91+0.10™  15.32+1.46®  16.9442.52°  10.20£7.17%  11.69+2.34™  9.00+4.14"
AN (Phe) 176.25£9.26°  140.77+1.48° 167.88+1.28° 180.29+8.35°  202.09+2.64° 173.38+1.78*  140.71£1.02°  221.98+1.70°
Sese iR (1le) 163.87£0.13°  132.09+3.38°  153.42£0.98° 162.03£0.91°  176.35+2.27° 151.60+£1.19°  132.41£3.28°  197.06+2.98"
SEE R (Leu) 322.4240.32°  245.06£3.66" 295.91+2.18 313.45£1.52°  352.96+1.92°  269.5243.02° 231.61+1.28%  352.22+4.62°
#E R (Lys) 128.86£2.23°  104.17+£3.44° 111.09+1.79°  122.57+1.62°  131.44+2.00°  98.45+0.86"  81.77+1.34*  172.50+4.92°
it (Pro) 117.53£1.84*  112.31+2.57°  119.06£3.33*  116.13£6.23*  124.300+£3.92° 122.13£1.61*  114.23+2.01°  135.23+39.19"
TR (EAA)  1141.21£10.03° 897.43+20.588 1053.18+6.65° 1112.12+6.42¢ 1233.80+14.89° 1014.66+13.01°7 864.56+11.60" 1346.86+23.19°

BT EIERR(NEAA) 1979.53+20.59° 1529.41+32.79"
BRIEIR FE (TAA)  3120.74+30.62° 2426.84+53.378

1876.09+2.74¢
2929.27+9.39°

1888.88+16.42¢
3001.00+10.00°

2166.99+26.19°
3400.79+41.08°

1807.20+3.63¢

1549.02+7.04"

2821.86+9.38" 2413.58+18.64¢

2249.86+24.54"
3596.73+1.35°

T [R5 AR TR R A 2 122 53 (P<0.05)
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Fig.9 Scatter plots of OPLS-DA loads of Dendrobium
officinale in different origins and cultivation modes
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Fig.10 Random permutation test of the OPLS-DA model of
Dendrobium officinale in different origins and cultivation modes
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