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Entropy-based TOPSIS model for comprehensive evaluation of quality of
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WANG Yu-xia, WU Xiao-yu,  XIA Peng-fei, DUAN Wen-da, = WANG Yu, ZHAO Lei”

[ Gansu Province Engineering Laboratory for TCM Standardization Technology and Popularization, Key Laboratory for Chemistry and Quality of Traditional
Chinese ( Tibetan) Medicine of Gansu Province Colleges, Gansu University of Chinese Medicine, Lanzhou 730000, China ]

ABSTRACT: AIM To evaluate the effects of different drying methods on quality of Rosa sertataXRosa rugosa
Yu. et. Ku. using entropy-based TOPSIS model. METHODS The fresh R. sertate XR. rugosa samples processed
differently by traditional and modern drying approaches of shadow drying, hot air drying (40 C, 50 °C, 60 C),
lyophilization method, vacuum drying, far infrared rays method, and microwave method were subjected to the
comprehensive quality evaluation with entropy-based TOPSIS model, with regard to the chemical constituents
content, extracts and their antioxidant activity. RESULTS  Shadow drying method produced the largest amount of

volatile components, total flavonoids and extracts. Far infrared rays method brought forth the highest content of total
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polysaccharides and phenols. Microwave drying method created the best antioxidant activity. According to the results
of entropy-based TOPSIS model, the yields sequence was found in decreasing order, by 40 °C hot air drying,
shadow drying, vacuum drying, lyophilization method, microwave drying, far infrared rays method, 50 °C hot air
drying, 60 °C hot air drying. And 40 °C air drying was verified to be the best drying method. CONCLUSION
Considering the overall appearance, results of comprehensive evaluation, production efficiency and cost, we recom-
mend that 40 °C air drying method as the optimal drying method.

KEY WORDS: Rosa sertata XRosa rugosa Yu. et. Ku.; drying method; entropy-based TOPSIS model; compre-

hensive evaluation
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Tab.1 Different drying methods for R. sertata xR. rugosa

' P i 5 3k (i 3ing |
St BT (=R GE R R 15 d
S2 40 CHR T 38 h
S350 CHUR TR 26 h
S4 60 CHUR T 22 h
S5 WIETHE(-80 CHitk 4 h,5 Pa) 24 h
S6  EAS TR 60 °C, H A5 -0.08 MPa) 12 h
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S8 AR TR (IR 80 °C) 15 min
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Fig.1 GC-MS total ion current chromatograms of R. serfata XR. rugosa by different drying methods
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Tab.2 GC-MS analysis for volatile constituents
F5 LR 5} 1]/ min g3 m/z % Y TE R
1 2.503 C,H,0 114 P o) N,R
2 3.203 C,Hs0 106 2R g L10] N,R
3 4.076 C,Hg0 108 a-FR AL R 10] N,R
4 5.336 CgH, O 122 4 7 i 1011) N.R
5 6. 091 C5Hy05Sis 300 EZN A= N,R
6 8.273 CoH 0, 156 6 Sl 10-11) N.R
7 11.578 CioH,04 180 F 2T o1 N,R
8 18. 186 Cy Hyy 296 e fgzLo-10] N.R
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Fig.2 Relative content of common volatile constituents in R. sertata XR. rugosa by different drying methods
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2.61% . 2.74% . 2.90% , F£WHiZFEELMERL,
2.3.3.4  JFERICRBE:  BCE & S1OAE,
291y, KimRRE, MRS T8 bR & 4 B0

=3

80% . 100% . 120% 73 5 I A A B Xt B8 g, $%
“2.3.17 %2.3.27 WURJ5ikd s ORIE, AR
x3,

BEtE, DEM, SSBMENKELRER (n=9)

Tab.3 Results of recovery tests for total flavonoids, polysaccharides and phenols (n=9)

% JiA H/mg AR/ mg AR/ mg [l 3/ % SRl % RSD/%
B 32.89 26.31 58.73 98. 21 96. 52 3.28
32.89 26.31 57.28 92.70
32.89 26.31 57.18 92.32
32.89 32.89 65.55 99. 30
32.89 32.89 63. 58 93.31
32.89 32.89 66.31 101. 61
32.89 39. 47 71. 00 96. 55
32.89 39.47 71.35 97. 44
32.89 39.47 71.27 97.24
SR 31.82 25.46 60. 06 110. 92 104.76 3.53
31.82 25.46 59. 48 108. 64
31.82 25.46 58.55 104. 99
31.82 31.82 63.25 98.77
31.82 31.82 65. 14 104.71
31.82 31.82 65.71 106. 51
31.82 38.18 70. 62 101. 62
31.82 38.18 71.79 104. 69
31.82 38.18 70.76 101.99
JsE A 35. 17 28. 14 64.02 102.52 97.13 3.77
35.17 28. 14 61.68 94.21
35.17 28. 14 62.29 96. 38
35.17 35.17 69. 84 98. 58
35.17 35.17 69. 55 97.75
35.17 35.17 67.02 90. 56
35.17 42.2 77.83 101. 09
35.17 42.2 76. 68 98.36
35.17 42.2 75.12 94. 67

2.3.4 FERVEEDE  BORFERITIEL B

IRECHA 34y, #% “2.3.17 “2.3.2” TRkl
I, THRARER R R BB, B2

T, SRWE 4,
2.4 ZEgpwlE SEICEE [15], ¥ 2020 4ER

CrEZG ) O o DR ) PO R R R I
G 4,

2.5 wEMAFMME SEICHK [16], Mtk
Ah DPPH H H 553 bR 52 50 ok AN P4 A I6 .
BOAS [A) T 8 5 1k Ak 38 9% K BB 45 3 M, MR
“2.3.17 WU HHASIE R, FBEL 7 AR
W R (0, 0.67. 1.34, 2.68, 4.02, 5.36,
6. 67 mg/mL) , EAFFIAE AW, BORE AL
W 100 pL. 0.08 mg/mLDPPH ¥ 150 wL i
AF| 96 fLt RS, fERSEEA; DL 100 pL
50% F VA 150 L 0. 08 mg/mL DPPH %
FXFHRAH, DL 250 pl 50% FF R S Hdl, =

EDCIEE 20 min, 7EBEARIY 517 nm T I & %
HEEME (A), B AXGHE DPPH H f 235 bR
R OIEAFIAES DPPH [ i 32 508 Bk
JE (ICy,) fH, ZRIWE 4, HRE% = (Ayy -
A#&.‘,)/(Ax‘m& - Aéﬁﬁ)s itqj, AX-J’P,ﬁ\ Aﬁéﬂ:\ Aé‘F!
O3 R RRAL | SEERA | AS AL WO BEE
2.6 A TOPSIS #: & 2z & & % ik
[17], e Z M mPERFES, e T H—IFM 4R
FroxfE LA 4 T S B LN 78 Bt AR A TOPSIS A5 4
REWE RIF 2 e M S 510, Wt —IP
B bRt LA 4 T s B v 245 P 7 Joi o g ) A

2.6.1 ESTIHLPRIERE 2R )
R EH XHEAR A (i=1, 2, -m; j=1, 2,
~n), WIEMZ BFrEHIE X = (%) 10, BK
R G A A NER L RL S bR o 4 IR A = (1) ~
(2) P ThRuEfLAb TR
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x4 ARFRAFEKRBAPULERS, BHYRREXLFENESR (X5, n=3)
Tab.4 Results of chemical constituents, extracts and their antioxidant activity of R. sertata xR. rugosa by different drying

methods (x+s, n=3)

e PRy KE2 % RUEHR/ MZ W/ 2 i 1C5y/
0 IR £ /% (mgg™) (mgg") (mg-g™) % (mg-mL™")
S1 67.13+0. 40 65.77+0. 61 63.54+0. 15 70. 33+0. 26 51.82+0. 33 0.2621+0.07
S2 82.22+1.05™ 69.73+2.37* 55.36.+0.6™ 65.37+0.36* 49. 46+0. 17 0.1853+0.01 ™
S3 73.27+3.55* 67.62+1.91 48.93+1.00 % 54.56+0.19*" 50.84+1. 34 0.2517+0. 01
S4 74.05+1. 64 67.03+0.98 42.67+0.9* 46.25+0. 46 ** 51.00+1. 74 0.2901+0. 01 **
S5 72.50+1.77* 55.38+0.87 " 60.71+0.19" 58.04+0.37*" 50. 70+0. 26 0.2026+0. 03 ™
S6 79. 05+0. 69 ** 69.73+0.22* 45.06+0. 01 ** 76.83+0.12* 49.17+0. 57 0.2016+0. 04 ™
S7 52.78+0. 69 ** 72.62+2. 427 46.20+0. 05 ** 77.29+0.22*F 48.24+0.16* 0.2678+0. 05
S8 54.85+1.91* 51.04+1.25* 54.45+0.10*" 69.41+0.72 51. 18+0. 48 0.1655+0. 03 **
.5 S1(HIT) ik, * P<0.05, ™ P<0.01,
v X, - X () Ly iz B G R R bR, PR IEYE 1C,,
X~ X (8 BN B S bR, FIUHAR (1) ~ (2) *F
v Xow = X, 2) 2 4 BRI T hRAEAL AL B ST T — D SR AE
X o-X M, RS,

max min

AR LN AELYoa 90 NI 2 /SN 1 [
K5 RREFET—LDWN

Tab.5 Normalization analysis of decision matrix

iR=2 RS Joe 4 it SR iR JsEA1s 2y Bk 1C,,
S1 0.487 4 0.682 6 1.000 0 0.775 17 1.000 0 0.224 7
S2 1.000 0 0.866 3 0.608 0 0.616 0 0.340 8 0.841 1
S3 0. 696 2 0.768 3 0.299 5 0.267 8 0.726 3 0.308 2
S4 0.722 4 0.741 1 0 0 0.770 9 0
S5 0. 669 9 0.201 2 0.864 5 0.379 9 0.687 2 0.702 2
S6 0.892 5 0.869 9 0.114 4 0.984 9 0.259 8 0.710 3
S7 0 1.000 0 0.168 7 1.000 0 0 0.179 0
S8 0.070 3 0 0.564 1 0.7459 0.821 2 1.000 0
2.6.2 IR o, V'=max(R,;, RZJ. “+, R,) (7)
V' =min(R -, R, ) (8)
KRR ﬁmxm,ﬂ¢k=——i:om ‘ yo Ry s
J AR (6) i Aeml:, 4R 6.
PilnP; =0, m, n I EH A, R R, E, FHZL (7)) ~ (8) RIGE LR Y. BLHE,
SR B BB R YRR 10, BRI 1
P.j =X’_j/2'" X'-j (3) 8K 0.172 0, 0.114 4, 0.191 2, 0.237 1,
1 1 l=l 1
m 0.1209, 0.164 4, =L ERIN 0,
E ==k, PynP, (4)
i= + n _pt)\2
55§ APER R RALE XK o, Dr= X (R =) 9)
0 =(1-E)Y" (1-E) (5) D= Y (R -V (10)
(0<w <1, ¥ o=1) c- P (11)
R (3) ~ (5) HHEERERS, 8% ‘ D
WL ORI . B BB 1C, MR ﬂm*<”~<“>ﬁﬁ%ﬁﬁﬁﬁ5ﬁﬁ

ARSI OIS D 55 D7, AR
VEIE C,, I HGATHE , SR T

2.7 SMULBEARTAL ZHE AR IR R T
IR — . 8 T4y vk 2 KRR 3

B (o) 485K 0.172 0, 0.114 4, 0.191 2,
0.237 1, 0.1209, 0.164 4,

2.6.3 AR HAE B A 1 B B E A HE
R; =X'o, (6)
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Tab. 6 Analysis results of weighted decision matrix
EiRe] R MRS JsE2 SVE TR RZH =il ik 1C5,

S1 0.083 8 0.078 1 0.191 2 0.184 0 0.1209 0.036 9
S2 0.172 0 0.099 1 0.116 2 0.146 1 0.041 2 0.138 3
S3 0.119 7 0.087 9 0.057 3 0.063 5 0.087 8 0.050 7
S4 0.124 2 0.084 8 0 0 0.093 2 0
S5 0.1152 0.023 0 0.165 3 0.090 1 0.083 0 0.1155
S6 0.153 5 0.099 5 0.021 9 0.2336 0.031 4 0.116 8
S7 0.114 4 0.0323 0.237 1 0 0.029 4
S8 0.012 1 0 0.107 8 0.176 9 0.099 2 0.164 4

R7 B TOPSIS WA Z &ML

Tab.7 Comprehensive evaluation results using entropy- WRER SOBTE:. 40 C PR T M AR B AL 7 Ab
based TOPSIS model VAR, FERF5EHE . ERERE, (EMOIE S, B
G5 D} D; ¢ Y VAR ) BB A& IR, AMIE E W, 50 C FOXT 4
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