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Optimization of processing method for Lonicera macranthoides of Guizhou by
multi-index evaluation
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Abstract: Objective To investigate the effects of different processing methods on the appearance, quality components and processing
efficiency of Lonicera macranthoides that produced in Guizhou Province, in order to provide basis for the optimization of processing
methods. Methods Eleven processing methods were used such as the traditional method group (sun drying, sun drying after steaming,
drying in shade, and drying in shade after steaming), constant temperature drying group (50, 60, 70, and 80 °‘C) and variable
temperature drying group (50—60 ‘C, 50—70 C, 50—80 C). Then the indicators such as color, aroma, moisture, total ash, acid
insoluble ash, chlorogenic acid, total saponins, processing time, and drying rate were measured. Results According to all the
indicators, the comprehensive correlation degree of the 50 ‘C and the variable temperature drying method was between 0.94 and 0.96,
which was much higher than other methods, and the comprehensive correlation degree of 50—60 ‘C degrees was the highest, reaching
0.959 8. Conclusion In conclusion variable temperature drying method is a better processing method for L. macranthoides. This
method can be used as an important technical means for large-scale processing.

Key words: Lonicera macranthoides Hand. -Mazz.; primary drying processing; variable temperature drying; multi-index comprehensive
evaluation; appearance; processing efficiency; moisture; total ash; acid insoluble ash; chlorogenic acid; total saponins; processing time;
drying rate
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Table 1 Appearance characteristics of different processing

methods
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2L 464 60.1 133 0.00 266 7
B 463 566 125 000 309 8
71 462 481 106 000 413 8
50 C 584 234 16 7500 00 8
50—60 ‘C 584 23.4 16 7500 00 8
50—70 ‘C 584 23.4 16 7500 00 8
50—80 ‘C 584 23.4 16 7500 00 8
60 C 464 601 133 0.00 266 7
70 C 464 601 133 000 266 6
80 C 465 15 33 7500 67 6
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Table 2 Determination of contents of different processing methods
T KM% BIRN% BRI % RIER%  KEERLDE% NSRS E% B RR%
i+ 84075  6.9120 0.037 92 2.9958 5.926 1 0.4155 6.3416
ZEHpG 6.676 9 3.3491 0.034 76 2.0558 55141 0.3533 5.8675
B+ 128316  7.8677 0.066 45 0.8381 40871 0.2526 43397
7 12.664 7 7.2277 0.078 26 11811 5.916 9 0.454 3 6.3712
50 C 6.738 2 8.023 4 1.755 92 3.422 3 5.8115 0.336 0 6.1475
60 C 74280 81567 1.914 14 1.5319 6.0271 0.403 3 6.430 4
70 C 6.018 7 7.240 2 0.803 17 1.269 8 6.047 2 0.386 6 6.433 8
80 C 6.1619 7.7935 1.524 08 1.8328 6.063 5 0.3197 6.383 3
50—60 'C 49136  6.6722 0.081 08 2.366 3 5.784 2 0.4733 6.2575
50—~70 C 4,416 2 6.567 5 0.134 17 2.8322 6.309 9 0.3957 6.705 6
50—~80 C 46724 6.5517 0.073 50 2.748 4 6.3151 0.4825 6.797 6
T R £ A R P o R 2 B S L 5 |
£, BRI E TT5:52% S0k ook I
{321 SEF Acquity UPLC BEH Cag (100 A i
mmXx2.1 mm, 1.7 um) 3%, BN 2.1-0.4% ,l I'|
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2.8 min, 0.15~0.10 mL/min; 2.8~4.0 min, 0.10~ o 2 4 & 8 10
t/min
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Fig. 1 HPLC-PDA of chlorogenic acid reference substance
(A) and L. macranthoides sample (B)
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Table 3 Time and drying rate of different processing
methods

5 Jn_CE[A]/h PrF21%
Wit 745 23.020 1
FEHT 74.5 23.703 7
B+ 314.0 22.268 5
&M 314.0 23.509 9
50 C 10.3 28.547 7
60 C 5.0 28.665 0
70 C 2.7 26.466 7
80 C 1.7 23.829 5
50—~60 C 7.8 38.287 2
50—~70 C 6.5 38.598 8
50—~80 C 5.5 29.691 4

F4 FEMIFZEREERLEERETNEFHNESE
HREE

Table 4 Layed structure model of comprehensive
evaluation factors
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P5 FRANVEYEIK 73
P6 LR
P7 BT
P8 Jin TR 1]
P9 #i F-%

C2 7 Al

C3 RR P 1
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Table 5 1—9 ratio scale method
bR X
FRMIAFE bR BAA FIFE Y H 2
TR — MBI — MR IR E 2
FaR— MRS — AR B E
TR — MBI — MR IR F E
9 T —AEVR LI — A bR B2
2, 4, 6, 8  BAL IRPIAHARAWI A
FREREE REAR 5 ) B by, W j SfEbri
s by

~N O W

FIEANR B ZES, FInBUEEEW AR . N T HRIE
ERIEHNYE, A SZIGNT AN R JZE A B R 3R AT
T8I A-Ci 2. C1-Pi 2. C2-Pi EH1 C3-Pi
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Table 6 Judgment matrix, weights, maximum eigenvalue
(Amax), and its consistency check
WA H W R BE e CR
A-Ci Cl1 C2 C3
C1l 1 12 5

0.3522 3.0536 0.0462

C2 2 1 5 0.5591

C3 15 15 1 0.088 7

Cl-Pi P1 P2

P1 1 5 0.8333 2.00 0.00
P2 15 1 0.166 7

C2-Pi P3 P4 P5 P6 P7

P3 1 2 2 17 1/7 00773 50773 0.0173
P4 12 1 1 1/7 1/7 0.0510

P5 12 1 1 1/7 1/7 0.0510

P6 7 7 7 1 1 04103

P7 7 7 7 1 1 04103

C3-Pi P8 P9

P8 1 7 0.1250 2 0.00
P9 7 1 0.8750

EHIBENL— B2 (CR) 43519 0.046 2. 0.00.
0.017 3 #10.00, ¥/ T 0.10, 4 CR /T 0.10 i,
A Wk B LA nT 2 i — 8tk . A5 341
N F- « B 43 B R ARG R (R A B 49 33l R 0.352 2,
0.559 1 #1 0.088 7, A1 AU K| 7~ H 2 e S R Fia b
AL EE 73 5 0.833 3 11 0.166 7, 73 Kl 177K 4
BIRGY . BRANEMEIR 7y« SRR BRI B PR AR AL
#4354 0.077 3. 0.051 0. 0.051 0. 0.410 3 Al
0.410 3, A% & 1w T (R AI T T2 F5 bR (AL E
43514 0.125 0. 0.875 0

232 LAV RIE KOG RGE R Z R
LA 77 PN N TS i KR B A& % TR AR
MK E RGBT Z, BRA KA OCHREERILE
B VEEN &I TOREEAT N . HEP A RIE. A
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F Xo(K), HFASE 7 V24 B FE A 2 B 1A L A
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B[] (PRGN R, DRI FE AR, FLAR IO
W IEFRAR, A PRIESE S VP I IE I 48 AR AT A 2%,
P BT 75 5 10 H8 bR B T A B 5 SR A8 B Ak o I
FahR, B X 2(K)=1/1gx (KB, SR 5 RHAMEEE,
BV EE AN H 41 Bk DA 3070 % B8R 1R AT T 2 N AL

B, BURHS xi(K)=(ki» ko» ks» = ko Kni1), #J
EALJE B AR HEAL KD Xi(K) = (Ka/Ky s KalKy s Kalkys o+ s
Kn/K1s Kn+1/Kp)o

SRIGARIE “2.3.17 R BT idif g S Fa bR 0
BCEME w, RIERX (D HE KRR §K), R
P (2) WEHARHREE (rp, MREEL (3) it
SIS B (RD. R, RESH
FPABREIT . RORBAT: 43 AN RN L5V 4hk
RIER S B RFR MR AR PRI RIRE 5, AR =X
() WHHEARLZRERE (R, JiRHE R KMFH
AFEINTIRERR LSRG H R, S K E &
AR TN L7
mlinmkin\xo(k)—x,(k)\+pmiaxmkax\xo(k)—x,(k)\

[¥(K) = %, (k)| + o max max|x, (k) - x, (k)|
L

Gk) =

n:%kigi(k) 2

&) E K AMERRECEE X 5B X HOMIRE, B x 0
Xo 7E K MERRIIRIE REG 1 AR [% (k) —x (K)| &
H X 5 % 5k ARz, minmin[x ) - x ()] 4
max max [, (k) = X, (K)| 43 5449 0 A 2 PO K 21 p
FRE, FAHTE 0~1, — N 0.5; n ASAIHEFRIOHR

R =iu§i(k) (3

Ri AIBUS IR ELRIREE , wi NS ARFAUE,  &(K) A&4R bR
SRR 2 B

R=R;W; +R,W,+R3ws (4
Ry AANPEARTERRRIRE Wy NANIERFEARALE, Ry A
THRBRREREL, Wy R FRARALE, Ry AR IRIR KB,
Wa A RE SR BR A
233 ZETHNEIR  IEfRRR DS TR (OO
EANSHEME, iathr B MENSEE, b
JEtEIR “2.3.27 WOTERM K BB L fErr OK
Irs BRIy BRANEVEK Y TR ED WiESE
B B AL 35 SRR A bR, AR e %
TEAREIN > AN AERIE R« o FRAR AN R At Fa bR
3 AMTHS, FATEIN R BATHIMEACALRE, B
ZH BB BUE B A E) ) o B JE 45 2T
PREES, WA AL S HbR O WAR 7.

KA “2327 Wi A (D M (2) HREH®
TEPRII R R (3R 8), FHRYE “2.3.17 TUZ R
WrVERE I & AR IIALE, KA “2.3.27 B A
(3) it S APMRIE R . o FR bR AR S
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Table 7 Standardized data
A SRR bR BGr HR bR ek fe by

i WEE FEea b Ak K BRS BAEMERS @ER SRH ILRE
SHAH 1.0000 0.0684 3.2051 0.0000 0.4274 1.0000 1.1447 0.3917 -0.0271 —0.0677 1.0000 11.6780
i 1.0000 0.0709 0.0000 0.0720 0.0914 1.0000 0.926 7 0.314 3 -0.0322 —0.0682 1.0000 2.3203
75 1.0000 0.2213 0.0000 0.4426 0.1165 1.0000 1.0017 0.3398 -0.0242 —0.0690 1.0000 2.2534
A+ 1.0000 0.2208 0.0000 0.5459 0.1413 1.0000 0.807 6 0.280 6 —0.0075 —0.0387 1.0000 1.7985
7% 1A 1.0000 0.2204 0.0000 0.8586 0.1663 1.0000 0.786 5 0.2889 -0.0106 —0.0572 1.0000 1.7035
50 C 1.0000 0.0684 3.2051 0.0000 0.3419 1.0000 1.069 2 0.667 3 -0.0401 —0.0720 1.0000 3.4537
60 C 1.0000 0.2213 0.0000 0.4426 0.1165 1.0000 1.037 3 0.657 2 -0.0173 —0.0726 1.0000 49910
70 C 1.0000 0.2213 0.0000 0.4426 0.0998 1.0000 1.0704 0.5825 -0.0155 —0.0785 1.0000 8.8700
80 C 1.0000 0.2200 5.0000 0.4467 0.4000 1.0000 1.0920 0.666 1 -0.0222 —0.0773 1.0000 189160
50—60 C 1.0000 0.0684 3.2051 0.0000 0.3419 1.0000 1.1130 0.423 3 -0.0310 —0.0819 1.0000 29217
50—70 C 1.0000 0.0684 3.2051 0.0000 0.3419 1.0000 1.1457 0.4717 -0.0384 —0.0909 1.0000 3.1870
50—80 C 1.0000 0.0684 3.2051 0.0000 0.3419 1.0000 1.1240 0.424 6 —0.036 6 —0.0904 1.0000 45491

R 8 BIBRKHKABFNE
Table 8 Correlation coefficient and weight of index
A HIEEIRFEFR S HR bR LYESiEp

W el EkE M "% K BKG BAEIEKS SRR OBEH LR
& 0.2080 0.2080 0.2080 0.2080 0.1670 0.0773 0.0510 0.0510 0.4103 0.4103 0.8750 0.1250
i+ 1.0000 0.9985 0.3333 0.9570 0.8267 1.0000 0.4510 0.698 3 0.9722 09975 1.0000 0.3477
21 1.0000 0.9129 0.3333 0.7836 0.8375 1.0000 0.556 0 0.7753 0.9839 0.9932 1.0000 0.3461
-+ 1.0000 0.9131 0.3333 0.7459 0.8486 1.0000 0.3470 0.6172 0.9012 0.8604 1.0000 0.3355
M 1.0000 0.9134 0.3333 0.6511 0.8599 1.0000 0.3333 0.6353 09157 09443 1.0000 0.3333
50 C 1.0000 1.0000 1.0000 1.0000 0.9494 1.0000 0.7034 0.3939 0.9324 09767 1.0000 0.3775
60 C 1.0000 0.9129 0.3333 0.7836 0.8375 1.0000 0.6252 0.4029 0.9481 09736 1.0000 0.4272
70 C 1.0000 0.9129 0.3333 0.7836 0.8303 1.0000 0.706 6 0.484 2 0.9392 09433 1.0000 0.6398
80 C 1.0000 0.9136 04717 0.7820 0.9832 1.0000 0.7727 0.3950 0.9733 09496 1.0000 0.4079
50—60 ‘C 1.0000 1.0000 1.0000 1.0000 0.9494 1.0000 0.8495 0.8499 0.9789 0.9268 1.0000 0.3629
50—70 ‘C 1.0000 1.0000 1.0000 1.0000 0.9494 1.0000 0.994 4 0.691 2 0.9408 0.8857 1.0000 0.3700
50—80 ‘C 1.0000 1.0000 1.0000 1.0000 0.9494 1.0000 0.896 4 0.8450 0.9498 0.8876 1.0000 0.4116

FROCIREE, )R “2.3.27 HiAaR (4) iHE L
HREEME (K.

gERRI, WAPPERFEFR K E, 50 CIEEM
BRI L TESSE T A RS &, 1887
0.991 6, KEfIZ 80 CHINGT ik, Wik
JEIITE 0.8 ity HARITIERBLEIITE 0.8 LLTF; X
BT ABARIN & B e bR ORI FE e = (AT 3 A2 53731
RZEWE, 50—~60 CAZIRMET AW, HIOCHREEE 7
%4 0.956 5. 0.946 0 11 0.944 2, W] W EHAE4H)
HY 0 75 S B0 (9 5 VEAE BCoy B 07 TR TS AR

B, TR BA R Z8 5 B 7 V5 298 1 oy SR IRFEAE
Ji& 11 R iE R R AR AL, N 0.849 4 £10.889 9, it
BRI T 2R B R 59 T, 5t 2 s o & &=
FEAEARIG I MO TSR e, AT 72
FOAE 80 073 B SRR R ke B vy, IR T 070
(R BRFE(EINTE 0.92~0.96, LS T 71156
BCEEAESAMCT 0.92, HALL 70 Chn TR CHL
J f i, 1A% 0.955 0, LAZEJE BT IR0 O A
fi%, 1409167,
CEEINIPERIE bR . BT FEAR AR SRR, 13
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#*9 KHERLEFRFMMM LA EZEETNER
Table 9 Result of comprehensive evaluation for different processing methods

T SPMARARREREE SMUHEY BRI RIRE Ry Masisbn RIOE RESHET SR RBE ZRa Y

e 0.8229 6 0.944 2
& JE T 0.7708 7 0.956 5
T 0.764 8 10 0.8494
EERAT 0.7470 1 0.8899
50 C 0.9916 1 0.916 6
60 C 0.770 8 7 0.9183
70 C 0.769 6 9 0.9105
80 C 0.8237 5 0.9259
50—-60 C 0.9916 1 0.946 0
50—~70 C 0.9916 1 0.9128
50—~80 C 0.9916 1 0.9201

3 0.9185 8 0.899 2 5
1 0.918 3 9 0.887 7 7
11 0.916 9 10 0.8256 11
10 0.916 7 11 0.8420 10
7 0.922 2 5 0.9435 3
6 0.928 4 2 0.867 2 8
9 0.9550 1 0.864 8 9
4 0.926 0 4 0.8899 6
2 0.920 4 7 0.959 8 1
8 0.9213 6 0.9413 4
5 0.926 5 3 0.9458 2
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