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Abstract: Based on the high content of polysaccharides in Dendrobium, the structure and activity of Dendrobium polysaccharides have
been studied deeply in recent years. In this review, the monosaccharide composition, glycoside bond, acetyl group and branching degree of
Dendrobium polysaccharides have been sorted out. The mechanism of activity of Dendrobium polysaccharides in antioxidant,
immunomodulatory and anti-diabetic activities has been summarized. This paper calculated the ECs, value of free radicals scavenging DDPH
Dendrobium polysaccharides with antioxidant activity, and established a random forest model from the point of view of the composition and
relative abundance of polysaccharides monosaccharides of Dendrobium officinale with antioxidant activity. The model predicted the antioxidant
activity of Dendrobium polysaccharides, and the accuracy of the model was 70.00%. The results showed that the monosaccharide which had the
greatest influence on the antioxidant activity of Dendrobium polysaccharides was glucose. The linear relationship between the antioxidant
activity of Dendrobium polysaccharides, mannose and galactose and the linear relationship between mannose and arabinose was related. This
paper provides a reference for exploring the qualitative and quantitative relationship between polysaccharide activity of Dendrobium officinale
with different structures.
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Table 1 Monosaccharide composition and relative content of Dendrobium polysaccharides

E X i Man Glu Rha Ara  Rib Gal Xyl GlcUA  GalUA  Fru B bk
DOP(1) 57.30 67020 000 000 000 0.0 0.00 0.00 0.00 0.00 [12]
DO 0.03 0.01 006 000 003 001 0.03 0.03 0.03 0.00 [13]
DOP(2) 6.20 2.30 000 210 000 0.0 0.00 0.00 0.10 0.00 [14]
TR
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DOP-GY 1.00 2.13 0.00 0.00  0.00 1.34 0.00 0.00 0.00 0.00 [15]
TWSP 223.00 28.00 0.00 0.00  0.00 1.00 0.00 0.00 0.00 0.00 [16]
DOP(3) 0.03 0.01 0.06 0.00  0.03 0.01 0.03 0.03 0.00 0.00 [12]
DOP(4) 3.80 1.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [17]
S32 0.00 8.50 3.90 890  0.00 3.70 62.70 12.30 0.00 0.00 [18]
DOP(5) 1.00 1.38 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [19]
DOPS 5.55 1.00 0.00 0.12  0.00 0.00 0.00 0.00 0.00 0.00 [20]
DOP30 4.99 1.00 0.05 0.00  0.00 0.12 0.00 0.00 0.00 0.00 [21]
DOP40 6.36 1.00 0.03 0.00  0.00 0.09 0.00 0.00 0.00 0.00 [21]
DOP50 8.85 1.00 0.06 0.00  0.00 0.21 0.00 0.00 0.00 0.00 [21]
DOP60 9.47 1.00 0.09 029  0.00 0.65 0.00 0.00 0.00 0.00 [21]
DOP70 7.86 1.00 0.21 0.56  0.00 0.73 0.86 0.00 0.00 0.00 [21]
DOP80 7.13 1.00 0.13 0.44  0.00 0.39 0.45 0.00 0.00 0.00 [21]
DG2 1.90 2.80 0.00 1.00  0.00 4.30 0.00 0.00 0.00 0.00 [22]
DOP(6) 0.49 0.17 0.00 0.00  0.00 0.15 0.00 0.00 0.00 0.00 [23]
DOP(7) 441 1.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [24]
DOP(8) 40.20 8.40 1.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [25]
DP 10.00 0.25 0.00 470  0.00 1.20 1.30 1.40 0.00 0.00 [26]
DOP-1(0) 7.30 1.30 1.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [27]
DOP-1 3.13 1.24 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 [28]
DOP-2 3.13 1.24 0.00 0.02  0.00 0.12 0.00 0.00 0.00 0.00 [28]
DOYN 100.00 206.00 0.00 0.00  0.00 5.00 0.00 0.00 0.00 0.00 [29]
DOAH 100.00 44.00 0.00 0.00  0.00 2.00 0.00 0.00 0.00 0.00 [29]
DOZJ 100.00 38.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 [29]
DOP(9) 0.13 1.00 0.00 0.04  0.00 0.12 0.00 0.00 0.00 0.00 [9]
DOP(10) 6.90 1.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [5]
DOP-W3-b 4.50 1.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [30]
DOPA-1 5.80 1.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [31]
DOPA-2 4.80 1.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [31]
DOP-1-1 5.90 1.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [32]
DOP(11) 1.00 14.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [33]
DDP 0.64 0.34 0.02 0.15  0.00 0.84 0.04 0.00 0.91 0.24 [34]
DDFPs30 4.77 5.18 0.46 0.64  0.00 1.00 0.00 0.00 1.39 0.50 [35]
DDFPs50 8.45 293 0.06 037  0.00 1.00 0.00 0.00 0.20 0.04 [35]
DDFPs70 9.00 1.43 0.28 0.59  0.00 1.00 0.00 0.00 0.00 0.00 [35]
DvP-1 10.11 1.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [36]
DCCP 2.49 9.17 0.76 1.86  0.00 8.59 2.05 1.19 1.23 0.00 [37]
DCPP 0.23 3.95 0.00 0.05  0.00 7.77 0.06 0.00 0.00 0.00 [37]
DCPP-1 0.00 4.75 0.00 0.00  0.00 8.55 0.37 0.00 0.00 0.00 [37]
DCPP-I-a 0.00 6.93 0.00 0.00  0.00 12.79 1.44 0.00 0.00 0.00 [37]
DCPP-II 5.12 3.60 1.13 1.05  0.00 6.16 0.00 0.00 0.00 0.00 [37]
DCYN 100.00 614.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [29]
DCP 0.42 1.00 0.00 0.00  0.00 0.04 0.00 0.00 0.00 0.00 [9]
BT
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DCP-E 12.70 85.10 0.00 0.80  0.00 1.40 0.00 0.00 0.00 0.00 [38]
DCP-H 38.50 57.50 0.00 1.70  0.00 1.50 0.80 0.00 0.00 0.00 [38]
DAP(1) 2.48 1.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [6]
DNP-W4(1) 1.00 4.90 1.00 0.00  0.00 2.50 0.50 0.00 0.90 0.00 [39]
JCS1(0) 2.00 40.20 0.00 1.00  0.00 0.00 1.30 0.00 0.00 0.00 [40]
DNP-W6(1) 0.60 1.00 1.00 0.00  0.00 1.50 0.00 0.00 1.10 0.00 [41]
DNPE6(4) 0.80 0.90 2.50 0.00  0.00 0.30 0.00 0.00 0.00 0.00 [42]
DNP(1) 30.76 117.96 1.00 280 000 31.76 2.20 0.00 0.00 0.00 [43]
DNP-W2(1) 2.90 6.10 0.00 0.00  0.00 2.00 0.00 0.00 0.00 0.00 [44]
DNP-W 42.20 31.10 2.80 7.40  0.00 13.60 2.90 0.00 0.00 0.00 [45]
DNP-OH 16.10 23.30 3.40 1.80 000  51.20 4.20 0.00 0.00 0.00 [45]
DNP-H 9.10 30.60 3.70 130 0.00 5330 2.00 0.00 0.00 0.00 [45]
DNP-W1 64.20 28.10 0.00 1.10  0.00 6.60 0.00 0.00 0.00 0.00 [45]
DNP-W2(2) 21.10 65.30 0.00 1.90  0.00 11.20 0.00 0.00 0.00 0.00 [45]
DNP-W3(1) 21.20 52.60 5.90 4.60  0.00 14.30 1.10 0.00 0.00 0.00 [45]
DNP-W4(2) 12.80 54.90 4.60 390  0.00  23.60 0.00 0.00 0.00 0.00 [45]
DNP-W5(1) 7.50 52.50 4.70 210 0.00 2930 3.90 0.00 0.00 0.00 [45]
DNP-W6(2) 10.60 41.20 3.10 1.20  0.00 4230 1.60 0.00 0.00 0.00 [45]
DNPI-1 12.97 44.65 2.11 354 000 3585 0.89 0.00 0.00 0.00 [46]
DNP2-1 16.99 53.26 0.00 0.00 0.00 2946 0.00 0.00 0.00 0.00 [46]
DNP3-1 6.55 12.58 3.76 848  0.00  68.63 0.00 0.00 0.00 0.00 [46]
DNP4-2 11.64 23.47 1259 420 0.00 48.10 0.00 0.00 0.00 0.00 [46]
DNP-W3(2) 0.00 0.00 1.10 1.00 ~ 0.00 3.10 0.00 0.00 0.00 0.00 [47]
DNP-W5(2) 3.10 8.10 420 0.00 0.00 8.20 0.60 0.00 3.90 0.00 [48]
DNYN 100.00 133.00 0.00 0.00  0.00 2.00 0.00 0.00 0.00 0.00 [29]
DNP(2) 0.14 1.00 0.06 0.07  0.00 0.10 0.04 0.00 0.00 0.00 [9]
JCS1 3.00 76.70 0.60 690  0.00 7.60 5.10 0.00 0.00 0.00 [49]
cDHP(1) 1.89 1.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [50]
TC-DHPA4 1.67 4.71 1.28 1.00  0.00 10.43 0.00 1.42 0.00 0.00 [51]
GXG 2.85 0.00 0.00 0.00  0.00 1.00 2.13 0.00 0.00 0.00 [52]
HPS-1B23 10.00 31.00 0.00 0.00  0.00 8.00 0.00 0.00 0.00 0.00 [53]
GGM 10.00 31.00 0.00 0.00  0.00 8.00 0.00 0.00 0.00 0.00 [54]
DHAH 100.00 53.00 0.00 0.00  0.00 2.00 0.00 0.00 0.00 0.00 [29]
DHPDI(1) 0.00 1.02 1.00 0.02  0.00 0.02 0.00 0.00 0.00 0.00 [55]
DHPD11 0.09 2.82 2.00 0.09  0.00 0.01 0.04 0.00 0.00 0.00 [55]
DHPDI12 0.06 1.27 3.00 0.04  0.00 0.04 0.01 0.00 0.00 0.00 [55]
DHPD13 0.09 0.88 4.00 0.03  0.00 0.09 0.02 0.00 0.00 0.00 [55]
DHP-W2 0.00 1.00 0.00 0.00  0.00 0.50 1.00 0.00 0.00 0.00 [56]
DHP1A(0) 2.50 16.00 0.00 0.00  0.00 1.00 0.00 0.00 0.00 0.00 [57]
DHP(1) 0.07 1.00 0.00 0.03  0.00 0.11 0.00 0.00 0.00 0.00 [9]
DHPD2 0.00 0.72 0.00 020  0.00 0.90 0.00 0.00 0.00 0.00 [58]
DHPD1(2) 0.00 1.02 0.00 0.02  0.00 0.02 0.00 0.00 0.00 0.00 [59]
DHP(2) 10.00 31.00 0.00 0.00  0.00 8.00 0.00 0.00 0.00 0.00 [60]
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DHP1A 2.50 1.60 0.00 0.00  0.00 1.00 0.00 0.00 0.00 0.00 [61]
DHP-4A 6.10 13.80 2.10 3.00  0.00 0.00 0.00 0.00 0.00 0.00 [62]
DHP(3) 31.00 10.00 0.00 0.00  0.00 8.00 0.00 0.00 0.00 0.00 [63]
DHO1 3.54 1.00 0.00 0.00  0.00 0.07 0.00 0.00 0.00 0.00 [2]
DHO02 2.86 1.00 0.00 0.00  0.00 0.18 0.00 0.00 0.00 0.00 [2]
DHO03 3.78 1.00 0.00 0.00  0.00 0.02 0.00 0.00 0.00 0.00 [2]
DHO04 6.43 1.00 0.00 0.00  0.00 0.05 0.00 0.00 0.00 0.00 [2]
DHO05 3.81 1.00 0.00 0.00  0.00 0.02 0.00 0.00 0.00 0.00 [2]
DHO06 3.57 1.00 0.00 0.00  0.00 0.02 0.00 0.00 0.00 0.00 [2]
DHO07 332 1.00 0.00 0.00  0.00 0.03 0.00 0.00 0.00 0.00 [2]
DHO8 3.39 1.00 0.00 0.00  0.00 0.02 0.00 0.00 0.00 0.00 [2]
DHO09 3.83 1.00 0.00 0.00  0.00 0.02 0.00 0.00 0.00 0.00 [2]
DH10 3.17 1.00 0.00 0.00  0.00 0.01 0.00 0.00 0.00 0.00 [2]
DSP 16.49 24.74 20.62 6.19  0.00 15.46 16.49 0.00 0.00 0.00 [64]
DTP 150.70 9.10 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [65]
DTP-N 262.50 12.20 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [65]
DFHP 0.38 0.43 0.00 0.00  0.00 0.19 0.00 0.00 0.00 0.00 [66]
DFYN 100.00 523.00 0.00 0.00  0.00 2.00 0.00 0.00 0.00 0.00 [29]
DMP 51.83 38.90 0.00 1.65 4.01 4.20 0.00 0.00 0.00 0.00 [3]
DDP1-1 57.11 140.82 0.00 1.00  0.00 7.76 2.82 0.00 0.00 0.00 [67]
DDP2-1 1.18 77.50 0.00 1.00  0.00 7.79 1.62 0.00 0.00 0.00 [67]
DDP3-1 1.03 8.84 0.00 1.00  0.00 2.00 0.00 0.00 0.00 0.00 [67]
DDP-1-D 1.00 3.01 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 [68]
DTTPS-N 29.90 3.00 0.00 0.00 0.00 1.50 1.30 0.00 0.00 0.00 [69]

7 : Man-H#E4E; Glu-FZ48; Rha- K HE; Ara-F31848; Rib-H48; Gal-F3UdE; Xyl-A4E; GIcUA-F Z4E858:; GalUA-

FFABRAR; Fru-RA8.
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Table 2 Glycosidic bond types, acetyl groups and degree of branching of Dendrobium polysaccharides

EZ i ABErAE LB ZES B K
DOP(2) p-(1—-4) 1 - [14]
DDP -(1—4) 1 - [34]
DNP-W4(I) [-(1—4) | terminal Manp, -(1—6)-linked $-D-Manp, (1—3)-linked p-D-Glep, f-D-Glep, 397
S-(1—-6) S-D-Galp, (1—4)-linked a -D-GalAp, (1—2)-linked a-L-Rhap, and XyIp.
JCS1 fi :8::3 1 C-6 of (1—4)-linked-Glcp residues [40]
1,4-linked a-D-glucose, 1,3-linked a-L-rhamnose, and terminal-linked
S32 S-(1-4) 1 a-L-arabinose, f-D-galactose, 4-MGA, and f-D-xylose directly or [18]
indirectly attached to C-2 position of glycosyl residues on backbone
(1—4)
cDHP (1—4(6)) - - [50]
(1—4)
DAP S-(1—-4) 1 - [6]
(1—4)
DWDOP1 1 - [72]
(1—4)
DNP-W6(1) a(1-4) 1 including galactosyl, mannosyl and glucosyl chains. [41]
a-(1-2)
(1—-4)
cDHP(2) (1-4(6)) - - [73]
(1—4)
p-(1—4)
p-(1-6)
DG2 S-(1-3(6) - - [22]
a-(1-3)
o-(1—3(6))
DAPQ)  p(1-4) - - [74]
DvP-1 S-(1—-4) 1 - [36]
(1—6)
(1=3)
DNPE6(4) - - [42]
(1-2)
(1—=4)
DOP(6) - 1 - [23]
(1—4)
(1—6)
(1—-4(6))
GXG (1-4) - - [52]
(1=3(6)
(1—4)
(1-2(4))
BTR
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B-(1—4)
GXG(2) p-(1—6) - - [75]
B-(1-4(6))
DOPS B-(1—4) - - [76]
DOP(8) p-(1—4) - - [25]
a-(1—-4)
HPS-1B23 (156) - (1—4)-linked glucose, (1—6)-linked glucose and (1—6)-linked mannose. [53]
o-(1—
S-(1—4)-D-Glep and S-(1—4)-D-Manp linkages
DHP(4) p1—4) ! with partial acetylated mannosides at the 2- and 3-position 1771
DNP(1) a-(1—6) - - [43]
S-(1—4)
DNP-W2(1) (16) 1 0-6 of (1—4)-linked S-D-Glcp and S-D-Manp [44]
-(1—

(1—>4)-linked a-L-rhamnopyranosyl residues and
DNP-W3(2) -~ p-(1—3) ) terminated with S-L-arabinopyranosyl residues [47]

a-(1—4) at O-4 of the Rhap and O-3 of the GalpA. The side chains
DNP-W5(2) 1 ) . (48]
o-(1-2) consisted of galactosyl, mannosyl, glucosyl, and xylosyl residues
DFHP o-(1—4) - - [66]
p-(1—4)

1,2,4-linked-a-D-Xylp, 1,4-linked a-D-Xylp, 1-linked a-D-Xylp,
DHP-W2 B-(1-6) - [56]
1-linked a-D-Galp and 1-linked a-D-GalpA.
p-(1-4(6))

S-(1—-4)
DHP1A o-(1—4) 1 terminal f-D-Galp. [57]
a-(1—06)

B-(1—4)
B-(1—6)
a-(1—4)
DHPD2 - - [58]
a-(1—6)
B-(1-3(6))
a-(1—-5)

(1—2)-
DTTPS-N (1—6)- - - [69]
(1-2)-

S-(1—4)
-(1—4
DHP(3) = ) 1 terminal a-D-Galp at O-3 [63]
o-(1—6)
o-(1-3(6))
S-(1-4)
o-(1—4)
DOPA - - [31]
o-(1—6)

a-(1-3(6))

p-(1—4) The -1-Rhap-(1—2)- -1-Rhap-(1—4)- -d-Manp-(1— and -1-Araf-(1—3)- -I-Araf
DHP-4A o~(1-2) - -(1—3)- -1-Araf-(1— were regarded as the branchesattached [62]
o~(1-3) to the C-3 position of (1—6)-linked mannose in the backbone

BT
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DOP-W3-b p-(1—4) a branch consisting of f-(1—4)-D-Manp, f-(1—4)-D-Glcp and terminal 30]
S-(1-3(6)) S-D-Glep, and O-acetyl groups attached to O-2 of f-(1—4)-D-Manp
p- (1-4)
(1>4) that the repeating units of DHP are composed of 1,6-linked a-D-Glep,
o- —>
DHP(3) (156) 1,6-linked 3-O-acetyl-a-D-Glcp, 1,4-linked a-D-Glep and [63]
o-(1—
1,3,6-linked a-D-Manp with branches of terminal a-D-Galp at O-3
a-(1—3(6))
B-(1—4)
o-(1—-4)
DOPA-2 a-(156) - [31]
B-(1-3(6))
B-(1—4)
o-(1—4)
DOPA-1 - [31]
o-(1—6)
B-(1-3(6))
DOPI-1 - - [32]
* 3 AAREEMNARSIENSRXER
Table 3 Structural relationships of Dendrobium polysaccharides with immunological activity
SHEEA AEEHE NRE A LK
DDP p-(1—4) glucomannan contained O-acetyl groups on Man residues [34]
S(16) with substitutes at O-4/6 of Glcp residues and O-3 of Galp. The branches of DNP-W4
-(1—
DNP-W4(1) (14 were composed of terminal Manp, (1-6)-linked -D-Manp, (1-3)-linked [39]
-(1—
-D-Glep, -D-Glep, -D-Galp, (1-4)-linked -D-GalAp, (1-2)-linked -L-Rhap, and Xylp.
(1-2)-
DTTPS-N (1—6)- - [69]
(1-2)-
p-(1-4) . ‘ .
JCS1 with branches at C-6 of (1-4)-linked -Glcp residues [40]
o-(1—4)
with branches of 1,4-linked a-D-glucose, 1,3-linked o-L-rthamnose,
S32 p-(1—4) and terminal-linked a-L-arabinose, f-D-galactose, 4-MGA, [18]
and fS-D-xylose directly or indirectly attached to C-2 position of glycosyl residues
DAP(1) p-(1—4) O-acetyl groups [6]
DNP-W6(1) a-(1-4) with approximate 50% substitution at O-4 of the rhamnopyranosyl residues. [41]
0-(1-2) The side chains were neutral chains including galactosyl, mannosyl and glucosyl chains.
p-(1—4)
S-(1—6)
DG2 S-(1-3(6) - [22]
a-(1—3(6))
o-(1-5)
DvP-1 p-(1—-4) O-acetyl groups [36]
(1—4)
(1-6)
GXG (1) (1—4(6)) - [52]
(1-4)
(1=3(6))
BTR
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a-(1—-4)
HPS-1B23 -0-D-Glup- (6—1) - [53]
a-(1—06)
DNP-W2(1) p-(1-4) with branches at O-6 of (1-4)-linked S-D-Glcp and f-D-Manp. The branches are [44]
p-(1—6) composed of a-D-Galp. The acetyl groups are substituted at O-2 of (1-4)-linked Manp.
with occasionally branches at O-4. The branches were mainly composed of (1-4)-linked
DNP-W3(2) p-(1=3) a-L-rthamnopyranosyl residues and terminated with f-L-arabinopyranosyl residues. [47]
o-(1—4) with branches at O-4 of the Rhap and O-3 of the GalpA. The side chains
DNP-W5(2) ) ) [48]
0-(1-2) consisted of galactosyl, mannosyl, glucosyl, and xylosyl residues
p-(1-4) The -l-Rhap-(1—2)- -I-Rhap-(1—4)- -d-Manp-(1— and -1-Araf-(1—3)-
DHP-4A 0-(1-2) -1-Araf -(1—-3)- -1-Araf-(1— were regarded as the branchesattached [62]
o-(1-3) to the C-3 position of (1—6)-linked mannose in the backbone
-(1—4 a branch consisting of -(1—4)-D-Manp, -(1—4)-D-Glcp and
I g of f-(1—4)-D-Manp, f(1—4)}D-Glep 0
S-(1-3(6)) terminal £-D-Glcp, and O-acetyl groups attached to O-2 of f-(1—4)-D-Manp
p-(1—-4)
o-(1-4) that the repeating units of DHP are composed of 1,6-linked a-D-Glcp,
DHP(3) 1,6-linked 3-O-acetyl-a-D-Glcp, 1,4-linked a-D-Glep and 1,3,6-linked [63]
a-(1-6) a-D-Manp with branches of terminal a-D-Galp at O-3
o-(1—-3(6))
p-(1—4)
o-(1—-4)
DOPA-2 e O-acetyl groups [31]
a-(1—06)
p-(1-3(6))
p-(1—-4)
a-(1—-4)
DOPA-1 O-acetyl groups [31]
a-(1—-06)
p-(1-3(6))
DOPI1-1 O-acetyl groups [32]

L4 FZHE— R x A

BELF RS MR IR R o 7E Wang™ 45 AL
SRAAPKIRZ RN L, 8 . R
KA RIRHEACTRAE T B, [ 1 ARl il - 22
HERE, A, PR, RBE. R FLpEmE
2o T T AL T I 1 L3R SR A i 5
EIREIRIAAE A B R AR SS, B REai i R B
LL B PEFRESRIT . WHTURIE ZHE 2 IRAEAL 2
I, ARIRBERSFE (AT e Sz ite v $72 et ML PR 1 Ak
FE, CLESIEAS B f L B i, HATEM RS A
SR BRI AT T RS B P T A B DR T AT
T H FRE A A B AL RS p-(1—4) Pl B
ZIANRHR R, X PR SRE R A A RS TT
POE T AR AR TE, LR s R B R
ATREEF B AN )3 B 7 QAR M A fi 2 B R P 1
CAEER

LRG0 A AR R . —BOR UL, SCHE
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& A SRR I X2 P B AR R NO P&
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PrEAEME (LK 2). (1) e i a s b my PR BRI AL KT, PR T (3)
(SOD). IHEAERE (CAT). &M Ik ALl ARG B MDA S, REAE 1.
(GPx) “5FER H HIERRANETE, HhamE;

* 4 AAMENELOARSHE

Table 4 Dendrobium polysaccharides with antioxidant activity

#Z mg/mL A& A A RS AR

0.50~10.00 1DDPH A w AR E
0.05~0.80 T i b [14]
0.20~1.20 1545 8 R ERE

DOP(0)

1empiE A
62.50/125.00/250.00/500.00 pg/mL IROS A [17]
AT

DOE

| =& MDA
1T-SOD
LROS
0.10/0.20/0.40 AR [8]
TMMP
LS LR T
s #

DDFPs70

1DDPH A d A AR F

0.50~3.00
TERERAE

S0

DDFPs50

1DDPH £ W AR %
0.50~3.00 1Ry
VAL R i B3]

DDFPs30

DDPH £ v i if %
0.50~3.00 1 A el ARSI
14AIE R AL

}4,

m

DOP60

1DDPH £ AR %
ABTS & s %
0.13~4.00 f ] A T Rsh
17w AR R

ML R BE

DOP50

1DDPH # o 2 rhs
TABTS g d i iaEk
0.13~4.00 Ik
1AM AARE

TMRERAEA

DOP70

1DDPH £ w3 F A%
TABTS f ki iRd
17k g bR E
1AL R LA

0.13~4.00 RS [21]

DOP80

1DDPH A w AR E
ABTS & b rh %
0.13~4.00 ! ’ ks thsh
1HA g wAFRE

TMHREREE

DOP40

1DDPH A w AR E
ABTS & w & rh %
0.13~4.00 ! ’ ks thsh
T1HA g wAFRE

TMREREE N

BT
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DOP30

0.13~4.00

1DDPH # o 2 rhs
TABTS A & s
1A A mIATRE
14k R A8 T

=0

DDPI1-1

0.50~2.00

1DDPH # o 2 rhs
TABTS A & e
1A A mIATRE

ot

DDP2-1

0.50~2.00

1DDPH A d A AR F
TABTS A & e
17k B AR R

ot

DDP3-1

0.50~2.00

1DDPH £ AR %
TABTS & WA
17k B AR E

I

DNP (1)

0.50~2.00

1DDPH # g 2 e
TABTS A & 2k
1A ARINARE

st

[43]

DNP4-2

0.01/0.10/0.50/1.00

1DDPH £ o 2 rhs
1A A RIATRE

0.01/0.10/0.50/1.00/2.00

TABTS g W FHRE

st

[46]

DFHP

0.30~3.00

1DDPH A W AR E
TABTS A & 3t
15848 A eRER SR

ot

[66]

DHPIA

0.50~2.00

\DDPH & th ik %
A8 R L R

=0

100.00/200.00 mg/kg

| A =8 MDA
1T-SOD
1CAT
1GPx
1GSH

g

DHP

50.00/100.00/200.00 mg/kg

| A= MDA
1T-SOD
1CAT
1GSH

DOP

50.00/100.00/200.00 mg/kg

1T-SOD
1CAT
1GSH

100.00/200.00 mg/kg

| A8 MDA

DNP

50.00/100.00/200.00 mg/kg

1T-SOD
1CAT
1GSH

100.00/200.00 mg/kg

| A= MDA

DCP

200.00 mg/kg

| A= MDA

A
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Dendronium polysaccharide

The missing electrons are replenished

SOD activity T .
CAT activit tyf —»s ()
GPX activity T P
+ Lipid peroxidation
1 i picp MOA |

E 2 AfERE AT IERREE
Fig.2 Antioxidant mechanism and pathway map of Dendrobium
polysaccharides
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Fig.3 Mechanism of immune regulation of Dendrobium polysaccharides
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Fig.4 Immune stimulation mechanism of Dendrobium polysaccharides
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Table 5 Dendrobium polysaccharides with immunological activity

#&/(ug/mL)

A AU

PR RS

LPS

BH IR

10.00/50.00/100.00/200.00/500.00

INK 2Bt
1 B v 2m L B A R )

st

y

[34]

DOP(4)

31.50/62.50/125.00/250.00/500.00

VRAARE DA A =
1ROS

(30!

DNP-W4(1)

50.00/100.00

THE @i

L

DTTPS-N

100.00/300.00 mg/kg

AN
INK #mfe, &
1 B 0B A
1IL-2
1L-4
11L-6
1INF-y

HA

[69]

JCS1
S32

50.00
0.29 M

#HG PC-12 tafe v 2 Ry Kk

T A AR,

RS
RSP

[40]
[18]

cDHP

100.00/200.00/400.00 mg/kg

(i Fefilr )
1TNF-a
1IL-18

A

[50]

DAP

62.50/125.00/250.00/500.00/1000.00

1IL-6
ATNF-a
1NO
1 E v fm i

#Rsh

DNP-W6(1)

25.00/50.00/100.00

1R E L

RS

DOPS

50.00/100.00/200.00

LIL-18
LIL-6
LIL-8

TIL-10

I TNF-«a

IFN-y

RS

JIL-18
JIL-18

30!

[20]

DG2

31.25/62.50/125.00/250.00/500.00

11L-6
TTNF-a
INO
1 E 7 fm i

=)

[22]

DvP-1

3.13/12.50/50.00

11L-6
1TNF-a
1NO
1 E v fm i

#Rsh

[36]
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(+=48M, =W, Qhfesth)

1GM-CSF

L-la:

IL-18

1IL-2

11L-3

11L-4

1L-5

GXG (1) 50.00/200.00 mg/kg 11IL-6 AR h [52]

11L-9

11L-10

IL-12

1IL-13

1IL-17

1KC

TMCP-1

tM-CSF

JIL-18
1L-10 AN - [76]
DOPS 50.00/100.00/200.00 | TNF-a

LAOM/DSS #5455 (N - [76]

(A7)

DSP 100.00/200.00/300.00 TTTI;F'Z i y [64]

TFN-y

1TFN-y
HPS-1B23 200.00 Roh y [53]
1TNF-a
DNP-W2(1) 25.00/50.00/100.00 1B m it AR y [44]
JHL-60 2afg3g 54
DNP-W3(1) 50.00/100.00/200.00 N AR - [45]
|HepG2 mf3gsh
DNP-W5(1) 25.00/50.00/100.00/200.00 (R R - [45]
DNP-W3(2) 25.00/50.00/100.00/200.00 THRE LR AR y [47]
DNP-W5(2) 25.00/50.00/100.00/200.00 THRE LR AR y (48]
TINF-y
INK mfieiE
DOP-1 50.00/100.00/200.00 RSt - [27]
1 B fm o B AE )
10757 dn. ODsy
$TNF-a
IL-1
DP 0.10/1.00/10.00 Rk - [26]
IL-6

IMMP-9

TR
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DOP-1

12.50/50.00/100.00/200.00

T fiesg sa 548 (SPI)

11L-32
1IL-3,
11L-4,
tIL-18
1TTNF-a

INK Zmft &bt

ot

[28]

DOP-2

12.50/50.00/100.00/200.00

1NO
B AN

=0

(28]

GGM

50.00/100.00/200.00

MDA
1GSH
1CAT
1SOD
|GST

A

[54]

DCCP

500.00/1000.00/1500.00

1SPC-A-1 a3 7474

RSP

[37]

DOYN

10.00/30.00/100.00/300.00/1000.00

1NO

100.00/300.00/1000.00

1B b OSSN )
1IL-6
1IL-10

X0

[29]

DOAH

10.00/30.00/100.00/300.00/1000.00

1NO

100.00/300.00/1000.00

VB A )
11IL-6
1L-10
L-la
1TNF-a

RS

[29]

DOZJ

10.00/30.00/100.00/300.00/1000.00

1NO

100.00/300.00/1000.00

1B B AE )
11IL-6
11IL-10
1TNF-a

300.00/1000.00
1000.00

ML-loc
11IL-6

=)

[29]

DCYN

100.00/300.00/1000.00

TNO
(RS R
ML-1a
TTNF-a

300.00/1000.00

1IL-6

RS

[29]

DHAH

100.00/300.00/1000.00

INO
1Bt LA
1IL-10
ML-la
TTNF-a

RSP

[29]
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1NO

300.00/1000.00 1IL-10

DFYN 1B BN RSN y [29]
100.00/300.00/1000.00 ML-1a
1TNF-a

1000.00 11L-6
INO
1L-10
DNYN L6 Rt y [29]
100.00/300.00/1000.00 ML-1a
1TTNF-a

300.00/1000.00

1A% NK 4mfit,
INK Zmft &bt
1 B gm0 A )
DTP 100.00 mg/kg 11L-2 A y [65]
11L-4
11L-6
TINF-y
1A% NK 2mjie
INK Zmft Abt
1 B v gm o B AR )
DTP-N 300.00 mg/kg 1IL-2 AR y [65]
11L-4
11L-6
TINF-y

|TNF-0
JIL-18
DCP-H 25.00/50.00/100.00/200.00 M 2m fR3G 7 - - [38]
DCP-E 25.00/50.00/100.00/200.00 Mg sm G 5h - - [38]
TNO
1TNF-a
DHP-4A 50.00/100.00/200.00 R y [62]
11L-10
11L-6
1INF-y
DOP-W3-b 50.00/100.00/200.00 11L-4 N0 y (30]

BB R 5E

DHP1A 100.00-200.00 mg/kg AR - [61]

NO
10.00/25.00/50.00/100.00/ (%) kot
200.00/400.00 1TNF-a Y

1IL-18

DHP(3) [63]

ML b LI 7A
DOPA-2 6.25/12.50/25.00/50.00 ) [31]
NO y

TR
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#EER
AR m R 3g 7h
DOPA-1 6.25/12.50/25.00/50.00 - [31]
y
TNO
JA-TNF-a
DOP1-1 25.00/50.00/100.00 - y [32]
JL-18

* o AANRERFELEHAR S

Table 6 Dendrobium polysaccharides with anti-diabetic activity

#| £ /(mg/mL) A F AU

RAMRIN B bk

|FBG 7&K-F

T By & KT

VI By F AR
B RA PR
K

18] B AEARMEEE K (PK, HK)
1 H BT E
UVBWER, hiEFE
Me By TS S WAL

DOP(5) 100.00/200.00/400.00 pg/mL

(N [19]

LK
15 R AR %
|FBG 7K-F
| # GSP
Mo ik By F KT
VRS B tafA
a7 GLP-1
UBWFER, ffgFF
PR R I R AE
M By % A AL

GXG 50.00/200.00 mg/(kg-d)

N [75]

|FBG 7&K-F
TR By & KT
VR BT
VM dn e F KT
8RR,
1R B RaEEE S (PK)
|GP,G6Pase, PEPCK %k
1GS &k
THFAE R AS
M By % AL

DOP(7) 100.00/200.00/400.00 pg/mL

A [24]

DCLP  200.00/500.00 mg/kg body wt. LB

AR [11]

HE
IFBG 7K-F
IR
JGSP K

TS F KR
TR mtsE

DHP(1) 50.00/100.00/200.00 mg/kg

30! [9]
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LR

DOP(9) 50.00/100.00/200.00 mg/kg

|FBG K-F
(e IR
1GSP &P
Tk By F KR
e B b oS T

DNP(2) 50.00/100.00/200.00 mg/kg

|FBG K-F
| HE IR
|GSP &P
Tk By F K
e B b oS T

30! [9]

100.00/200.00 mg/kg
50.00/100.00/200.00 mg/kg

DCP

IR
WAL

FBG 1 il ) B 5245

MR

BERTER, MBS

A Ea%: SR
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Fig.5 Hyperglycemia and response map of mice stimulated in vitro
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Table 7 Monosaccharide composition of Dendrobium polysaccharides with antioxidant activity

T i 5 Ao AR A,
SREE Man Glu Rha Ara Gal Xyl GalUA Fru FE/(mg/mL) FALH
0.50~10.00
DOP 6.20 2.30 0.00 210 0.00 0.00 0.10 0.00 0.05~0.80 [14]
0.20~1.20
DDFPs70  9.00 1.43 028 059 1.00 0.00 0.00 0.00 0.50~3.00 [35]
DDFPs50 845 293 006 037 1.00 0.00 020 0.04 0.50~3.00 [35]
DDFPs30  4.77 5.18 046 0.64 1.00 0.00 1.39  0.50 0.50~3.00 [35]
DOP60 9.47 1.00 009 029 065 0.00 0.00 0.00 0.13~4.00 [21]
DOP50 8.85 1.00 0.06 0.00 021 000 000 0.00 0.13~4.00 [21]
DOP70 7.86 1.00 021 056 073 086 000 0.00 0.13~4.00 [21]
DOP80 7.13 1.00 0.13 044 039 045 000  0.00 0.13~4.00 [21]
DOP40 6.36 1.00 0.03 0.00 009 0.00 0.00 0.00 0.13~4.00 [21]
DOP30 4.99 1.00 0.05 0.00 0.12 000 000 0.00 0.13~4.00 [21]
DDPI-1  57.11 140.82 000 1.00 7.76 2.82 0.00 0.00 0.50~2.00 [67]
DDP2-1 1.1I8 7750 000 1.00 7.79 162 0.00 0.00 0.50~2.00 [67]
DDP3-1 1.03 8.84 0.00 1.00 200 000 000 0.00 0.50~2.00 [67]
DNP 30.76 11796 1.00 2.80 31.76 220 0.00 0.00 0.50~2.00 [43]
0.01/0.10/0.50/1.00
DNP4-2  11.64 2347 1259 420 4810 0.00 0.00 0.00 0.01/0.10/0.50/1.00/2.00 [46]
DFHP 0.38 0.43 0.00 0.00 0.19 000 000 0.00 0.30~3.00 [66]
DHPIA 250 16.00 000 0.00 1.00 0.00 0.00 0.00 0.50~2.00 [57]
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Fig.8 Monosaccharide composition and abundance of
Dendrobium polysaccharides with antioxidant activity
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Table 8 Data set of Dendrobium polysaccharide monosaccharide composition of DPPH free radical scavenging rate ECs, value

245£% Man Glu Rha Ara Gal Xyl GalUA Fru ECso BH LK
DOP(2) 6.20 2.30 0.00 2.10 0.00 0.00 0.10 0.00 2.47 [14]
DDFPs50 845 2.93 0.06 0.37 1.00 0.00 0.20 0.04 1.43 [35]
DDFPs70  9.00 143 0.28 0.59 1.00 0.00 0.00 0.00 3.64 [35]
DDFPs30  4.77 5.18 0.46 0.64 1.00 0.00 1.39 0.50 17.86 [35]
DOPS0 7.13 1.00 0.13 0.44 0.39 0.45 0.00 0.00 0.89 [21]
DOP70 7.86 1.00 0.21 0.56 0.73 0.86 0.00 0.00 1.23 [21]
DOP60 9.47 1.00 0.09 0.29 0.65 0.00 0.00 0.00 1.83 [21]
DOP50 8.85 1.00 0.06 0.00 0.21 0.00 0.00 0.00 247 [21]
DOP40 6.36 1.00 0.03 0.00 0.09 0.00 0.00 0.00 321 [21]
DOP30 4.99 1.00 0.05 0.00 0.12 0.00 0.00 0.00 3.36 [21]
DDP2-1 1.18 77.50 0.00 1.00 7.79 1.62 0.00 0.00 0.89 [67]
DDP3-1 1.03 8.84 0.00 1.00 2.00 0.00 0.00 0.00 5.99 [67]
DDPI-1  57.11 140.82 0.00 1.00 7.76 2.82 0.00 0.00 6.36 [67]
DNP(1)  30.76 117.96 1.00 280 3176 220 0.00 0.00 3.96 [43]
DNP3-1 6.55 12.58 3.76 848 6863  0.00 0.00 0.00 0.00 [46]
DNP4-2  11.64 23.47 1259 420 4810 0.0 0.00 0.00 1.86 [46]
DNPI-1 1297 44.65 2.11 354 3585  0.89 0.00 0.00 82.25 [46]
DNP2-1  16.99 53.26 0.00 000 2946  0.00 0.00 0.00 6067381.90 [46]
DFHP 0.38 0.43 0.00 0.00 0.19 0.00 0.00 0.00 332 [66]
DHPIA 250 16.00 0.00 0.00 1.00 0.00 0.00 0.00 6.08 [57]
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Table 9 Monosaccharide composition of Dendrobium polysaccharides with immunological activity

‘ T S AR AR . A

S HEEA il 5
Man Glu Rha Ara Gal Xyl GalUA AR

DNP-W4(1) 1.00 490 100 000 250 050 090 25.00/50.00/100.00 pg/mL [39]
DTTPS-N 299 300 000 000 150 130 0.0 100.00/300.00 mg/kg [69]
cDHP 1.89 1.00 000 000 000 000  0.00 100.00/200.00/400.00 mg/kg [50]

DAP(1) 248 1.00 000 000 000 000 000  62.50/125.00/250.00/500.00/1000.00 pg/mL  [6]
DNP-W6(1)  0.60 100 100 000 150 000 1.10 25.00/50.00/100.00 pg/mL [41]
DG2 190 280 000 1.00 430 000 0.0 31.25/62.50/125.00/250.00/500.00 pg/mL  [22]
DvP-1 1011 1.00 000 000 000 000  0.00 3.13/12.50/50.00 pg/mL [36]
GXG 285 000 000 000 100 213 000 50.00/200.00 mg/kg [52]
DSP 1649 2474 2062 619 1546 1649  0.00 100.00/200.00/300.00 pug/mL [64]
HPS-1B23 1000 31.00 000 0.00 800 000 0.0 50.00/100.00/200.00 pg/mL [53]
DNP-W2(1) 290 610 000 000 200 000  0.00 25.00/50.00/100.00/200.00 pg/mL [44]
DNP-W3(2) 0.00 000 110 1.00 3.10 000 0.0 25.00/50.00/100.00 pg/mL [47]
DNP-W5(2) 3.10 810 420 000 820 060  3.90 25.00/50.00/100.00 pg/mL [48]
DOP-1 7.30 130~ 1.00 0.00 000 000 0.0 5/12.5 mg/kg [27]

3.13/12.50/50.00/100.00 pg/mL
DOP-1 3.13 124 000 001 002 000 0.0 [28]
12.50/50.00/100.00 pg/mL
3.13/12.50/50.00/100.00 pg/mL
DOP-2 3.13 124 000 002 012 000 0.00 [28]
12.50/50.00/100.00 pg/mL
10.00/30.00/100.00/300.00/1000.00 pg/mL
DOYN 100.00 20600 0.00 0.00 500 000  0.00 [29]

100.00/300.00/1000.00 pg/mL
10.00/30.00/100.00/300.00/1000.00 pg/mL

DOAH 10000 4400 000 000 200 000  0.00 [29]

100/300/1000 pg/mL
10.00/30.00/100.00/300.00/1000.00 pg/mL

DOZI 10000 3800 000 000 100 000  0.00 100.00/300.00/1000.00 pg/mL [29]

300.00/1000.00 pg/mL
1000.00 pg/mL
DCYN  100.00 61400 000 000 000 000 0.0 [29]
100.00/300.00/1000.00 pg/mL

300.00/1000.00 pg/mL

DHAH  100.00 53.00 000 000 200 000 0.0 [29]

100.00/300.00/1000.00 pg/mL
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300.00/1000.00 pg/mL

DFYN 10000 523.00 0.00 000 200 000  0.00 100.00/300.00/1000.00 pg/mL [29]
1000.00 pg/mL

300.00/1000.00 pg/mL

DNYN  100.00 133.00 000 000 200 000 0.0 [29]
100.00/300.00/1000.00 pg/mL

DTP 15070 9.10  0.00 0.00 000 000  0.00 100.00/300.00 mg/kg [65]
DIP-N 26250 1220 000 000 000 000 0.0 100.00/300.00 mg/kg [65]
DCP-E 1270 8510 000 080 140 000 0.0 25.00/50.00/100.00/200.00 pg/mL [38]
DCP-H 3850 5750 000 170 150 080  0.00 25.00/50.00/100.00/200.00 pg/mL [38]
DHP-4A 610 1380 210 3.00 000 000  0.00 50.00/100.00/200.00 pg/mL [62]
DOP-W3-b 450 100 000 000 000 000 000 0.50/2.00 g/ke/d [30]
DHP(3)  31.00 1000 000 000 800 000 0.0 1%%%%&%%%8@?230 [63]
DOPA-2 480 100 000 000 000 000  0.00 6.25/12.50/25.00/50.00 pg/mL [31]
DOPA-I 580 100 000 000 000 000  0.00 6.25/12.50/25.00/50.00 pg/mL [31]
DOP-1-1 590 100 000 000 000 000 0.0 25.00/50.00/100.00 pig/mL [32]

10 EAHRRREH AR 2 TE SPRER

Table 10 Monosaccharide composition of Dendrobium polysaccharides with anti-diabetic activity

o T it S AR AR - -
SRR Man Glu Rha Ara Gal Xyl e BEIR
DOP(5) 1.00 1.38 0.00 0.00 0.00 0.00 100.00/200.00/400.00 pg/mL [19]
GXG - - - - - S 50.00/200.00 mg/(kg-d) [75]
DOP(7) 441 1.00 0.00 0.00 0.00 0.00 100.00/200.00/400.00 pg/mL [24]
DCLP - - - - - - 200.00 /500.00 mg/kg body wt. [11]
DHP(1) 0.07 1.00 0.00 0.03 0.11 0.00 50.00/100.00/200.00 mg/kg
DOP(9) 0.13 1.00 0.00 0.04 0.12 0.00 50.00/100.00/200.00 mg/kg
DNP(2) 0.14 1.00 0.06 0.07 0.10 0.04 50.00/100.00/200.00 mg/kg [9]
100.00/200.00 mg/kg
DCP 0.42 1.00 0.00 0.00 0.04 0.00
50.00/100.00/200.00 mg/kg
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Table 11 Glycosidic bond types of Dendrobium polysaccharides with immunological activity
2L P14 ald el pl6 o-lS5 a-12  B13  al3 a-136 13,6 p-146 HFEILHK

DDP 1 0 0 0 0 0 0 0 0 0 0 [34]
DNP-W4(1) 1 0 0 1 0 0 0 0 0 0 0 [39]
JCs1 1 1 0 0 0 0 0 0 0 0 0 [40]
32 1 0 0 0 0 0 0 0 0 0 0 [18]
DAP(1) 1 0 0 0 0 0 0 0 0 0 0 6]
DNP-W6(1) 0 1 0 0 0 1 0 0 0 0 0 [41]
DG2 1 0 0 1 1 0 0 0 1 1 0 [22]
DvP-1 1 0 0 0 0 0 0 0 0 0 0 [36]
DOPS 1 0 0 0 0 0 0 0 0 0 0 [76]
HPS-1B23 0 1 1 0 0 0 0 0 0 0 0 [53]
DNP-W2(1) 1 0 0 1 0 0 0 0 0 0 0 [44]
DNP-W3(2) 0 0 0 0 0 0 1 0 0 0 0 [47]
DNP-W52) 0 1 0 0 0 1 0 0 0 0 0 [48]
DHP-4A 1 0 0 0 0 1 0 1 0 0 0 [62]
DOP-W3-b 1 0 0 0 0 0 0 0 0 1 0 [30]
DHP(3) 1 1 1 0 0 0 0 0 1 0 0 [63]
DOPA 1 1 1 0 0 0 0 0 1 0 0 [31]

12 EFmESIEEN AR BN
Table 12 Glycosidic bonds of Dendrobium polysaccharides with antioxidant activity
SHAE pl4 ald ol Bl alS  B13 al3  a136 136 pl46 BEXHK

DOP(2) 1 0 0 0 0 0 0 0 0 0 [14]
DHP(4) 1 0 0 0 0 0 0 0 0 0 [77]
DNP(1) 0 0 1 0 0 0 0 0 0 0 [43]
DFHP 0 1 0 0 0 0 0 0 0 0 [66]
DHPIA 1 1 1 0 0 0 0 0 0 0 [57]
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Table 13 Dendrobium polysaccharide DPPH free radical scavenging rate model

B ECso BUE SRS ECs AUEB v KIL
(3R 13), KU BB TG A 45 SRR a8 R R Y
A BE I BB AL RS RS =R FE RES TN BT AL iE 1
DS

ZAEAT Man Glu Rha Ara Gal Xyl DDPH P
DDPPs50 8.45 2.93 0.06 0.37 1.00 0.00 1.45 224
DDPPs70 9.00 1.43 0.28 0.59 1.00 0.00 470 3.27
DOPS80 7.13 1.00 0.13 0.44 0.39 0.45 0.91 1.50
DOP70 7.86 1.00 0.21 0.56 0.73 0.86 1.23 1.71
DOP50 8.85 1.00 0.06 0.00 0.21 0.00 2.45 2.66
DOP40 6.36 1.00 0.03 0.00 0.09 0.00 3.23 3.38
DOP30 4.99 1.00 0.05 0.00 0.12 0.00 3.26 3.03
DOP60 9.47 1.00 0.09 0.29 0.65 0.00 1.82 2.12
DDP3-1 1.03 8.84 0.00 1.00 2.00 0.00 17.71 9.71
DDPI-1 57.11 140.82 0.00 1.00 7.76 2.82 30.18 20.15
DDP2-3 1.18 77.50 0.00 1.00 7.79 1.62 0.36 6.16
DNP(1) 30.76 117.96 1.00 2.80 31.76 2.20 431 6.75
DNP4-2 11.64 23.47 12.59 420 48.10 0.00 1.87 4.98
DFHP 0.38 0.43 0.00 0.00 0.19 0.00 3.44 6.39
DHPIA 2.50 16.00 0.00 0.00 1.00 0.00 5.29 5.74
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