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Abstract: Objective To investigate effects of different processing methods on the floral buds’ quality of Lonicera similis. Methods
The floral buds of L. similis were treated by 15 methods with different fixation times and drying methods. The powder chroma, contents
of 10 nutrient elements including Ca, Mg, P, K, Fe, Zn, B, Mn and Mo, five heavy metal elements including As, Cd, Cu, Pb and Hg,
and seven main chemical components including chlorogenic acid, isochlorogenic acid A, isochlorogenic acid B, isochlorogenic acid
C, hibisin, rutin and loganin were determined. The multi-index comprehensive evaluation was carried out by weighted scoring method.

Results Floral buds of L. similis processed by different methods showed significant differences in color. Those drying at 40 C
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without fixation or freeze-drying directly showed green color, and their browning index were 39.70% and 40.00%, respectively.

Samples treated with10 min fixation and 80 “C drying had the highest total content of the seven main chemical components (144.70

mg/g) while the ones dried directly at 60 ‘C had the lowest (48.10 mg/g). The top 3 comprehensive weighted scores were 10 min

fixation and 40 C drying, 10 min fixation and 80 C drying, and 10 min fixation and 60 ‘C drying, respectively. The influence

order of processing factors on browning index was drying temperature > drying mode > fixation time; the influence order on element

content was drying temperature > fixation time > drying mode; And the influence order on chemical components was fixation time >

drying temperature > drying mode. Conclusion The browning index and element content of L. similis were significantly affected by

drying temperature, while the content of chemical components was significantly affected by fixation time. The most suitable processing

method for L. similis was 10 min fixation and 40 C drying.

Key words: Lonicera similis Hemsl.; floral bud; drying process; multi-index comprehensive weighting method; browning index;

nutrient element; heavy metal element; fixation; drying; chroma
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Fig. 1 Color of medicinal materials under different processing methods

®2 TRMILAEAMBARBENESER (X£s5,n=3)

Table 2 Chromaticity determination results of medicinal powders with different processing methods (X s, n=3)

WE LY &« bt BB (KB LT o b WTHRRuw |[KE LT o b BEEHEY%
Tl 6633 1.01 2335 4339+081°%| T6 68.07 1.20 24.89 456141529 | T11 5241 4.94 21.92 59.82+2.43P
T2 67.00 0.85 23.38 42.7242.60% | T7 67.02 0.76 23.03 41.854+0.832" | TI12 5521 4.12 23.56 59.68+0.53
T3 66.56 1.29 24.09 45.17+£126% | T8 67.07 1.17 25.12 46.9241.05% | TI13 70.01 —0.44 23.84 40.00+2.78"
T4 6639 0.84 23.45 4335+£0.82°% | T9  67.56 1.31 24.69 45.71%+1.01% | T14 61.02 4.98 28.16 66.10+2.28°
T5 6630 1.19 2449 46.19£1.99% | TI0 67.90 0.58 22.43 39.70+0.36" | CK 6431 1.64 2423 47.90+0.97¢

FEFEIEA R FRFR R ZRBE (P<0.05)

Different letters in the same column indicate significant difference (P < 0.05)
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Table 3 Determination results of 15 nutrient elements & heavy metal elements in sample

4y B/ (mg kg™

e P

T1 18.73 121.22 0.13 5.48 28.88 4621 2990.11 42841 366994 27918.51 195 1.19 16.81 0.17 0.15
T2 19.30 12549 0.12 5.54 2559 42.06 2627.60 448.83 342524 27635.06 2.06 1.24 16.86 0.14 0.28
T3 18.35 129.51 0.12 5.73 3521 111.08 2428.08 466.56 3622.92 22698.95 371 126 1791 0.34 0.36
T4 18.19 118.11 0.11 5.09 3429 65.00 2212.86 883.80 3191.07 30116.24 2.17 1.22 17.03 024 043
T5 2046 11643 0.17 5.00 50.90 85.83 2 088.58 38590 2647.53 34062.63 2.05 1.17 1636 0.22 0.57
T6 1843 121.87 0.24 5.10 32.16 8196 2 865.18 909.53 277643 3330825 223 1.22 17.59 0.25 0.55
T7 20.01 131.22 0.12 5.11 26.88 22.55 243547 2457.52 2891.65 3445147 2.02 1.19 17.38 0.15 0.28
T8 19.84 123.11 0.13 5.24 27.19 3128 2611.74 1752.70 2766.65 32431.35 2.06 1.15 17.10 0.13 045
T9 20.30 129.83 0.13 4.93 34.18 11.47 5473.15 636.28 3041.63 37009.07 2.01 1.19 17.12 0.13 0.07
T10 21.34 126.64 0.15 526 29.64 1298 827930 1040.18 3065.73 28957.51 196 122 1796 0.13 0.13
T11 2234 12424 0.14 5.56 61.11 4542 7646.75 654.07 2763.62 29311.58 2.12 1.23 18.79 0.62 0.30
T12 22.37 123.66 0.11 5.70 65.48 107.84 4938.99 453.61 2735.78 2402290 2.01 120 18.27 0.45 0.71
T13 25.01 125.13 0.13 5.87 6621 6947 4631.78 339.54 2369.50 26365.86 2.26 1.25 1893 0.51 0.45
T14 21.55 125.83 0.15 6.14 61.76 83.59 7535.81 386.51 270991 2823235 1.93 1.21 1894 0.50 0.55
CK 1742 12020 0.17 5.61 37.71 92.11 3377.03 123832 2929.75 25094.65 221 120 17.16 0.35 0.56
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T4 HHMDTHBEYNHSEE (X+s,n=3)
Table 4 Contents of seven effective ingredients in medicinal materials (X £ s, n=3)
Kb R H/(mg-kg™)
IR IR REFRR A RIFEKRB REJEERC KRB EH T AR

Tl 86.25+4.18% 33.71£1.50%  2.10%0.092 9.64+0.35F  0.094+0.01° 2.41£0.05% 0.74+0.32%®
T2 90.13+2.40% 33.71+£1.41%  2.49+0.20° 11.5240.99¢  0.0940.02° 2.51£0.02% 0.87£0.80%
T3 84.601+10.96* 27.14+1.56°"  3.28+0.42¢ 1497+1.65¢  0.07%0.01¢ 2.44+0.09%  0.2540.09«
T4 89.57+2.27%® 32.8510.88° 2.80+0.06°F  12.06+0.18°  0.0940.00*  2.48+0.02 0.54 £0.043bd
T5 90.4110.67% 30.20+0.71¢ 3.16+£0.01%  1443+0.11¢  0.09£0.00*  2.46+0.02% 0.25+0.05¢
T6 90.5010.45%® 28.1240.95%  3.53+0.21¢ 1630+£0.91°  0.094+0.01>  2.4540.02% 0.20+0.06%
T7 88.76+0.75% 25.50+0.41%  4.49+0.06° 17.09+£0.46°  0.1010.00° 2.38+0.03% 0.74+0.32%®
T8 91.11+1.14® 24.3610.38¢ 491+0.07° 20.4240.10°  0.0940.00*  2.38+0.05% 0.20+0.01¢¢
T9 91.90+0.68* 23.6210.26¢ 5.18+0.18° 21.3040.64>  0.08+0.01*  2.4340.03%  0.1940.03«
T10 85.01+1.37% 35.50+1.06°  1.94+0.07¢ 9.18+0.27F  0.0940.01*  2.584+0.07° 0.49+0.01%¢
TI1 29.82+4.19¢ 12.74+3.14" 0.78+0.141 3.2340.65"  0.0340.02¢ 1.34£0.20° 0.17£0.03¢
TI12 38.39+1.70¢ 12.73£0.87" 0.84+0.041 4.16+0.45"  0.041+0.00%  1.65+0.05¢ 0.20+0.03¢
T13 75.031£4.24° 36.27+0.78* 1.3340.03" 5.61£0.162  0.11+0.00° 2.50+0.05% 0.63 £0.04%¢
T14 85.92+2.74% 14.85+0.89" 6.08+0.79? 25.61+0.64*  0.05+0.01¢ 2.28+0.05¢ 0.08+0.06¢
CK 90.80+7.69% 33.3943.02%  2.50+0.19f 11.12£0.89¢  0.08+0.01° 2.58+£0.26* 0.97£0.60*

FIZIHBHEA R FROR Z R B# (P<0.05)

Different letters in the same column indicate significant difference (P < 0.05)
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Fig.2 Weighted hierarchy structure diagram
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#5 FIMREEREK w. RAFHEME. CRIE
Table 5 Judgment matrix and weight, maximum eigenvalue, consistency ratio value
WiH T R w IEINCELRE] CR

a-(b1~b3) bl b2 b3 b4 4.244 0.092
bl 1 173 1/5 1/7 0.0553

b2 3 1 1/3 1/5 0.118 8

b3 5 3 1 1/5 0.2292

b4 7 5 5 1 0.596 7

b2-(c1~cl0) cl c2 c3 c4 ¢S5 c6 c7 c8 c9 cl0 10.000 0.000
cl 1 1 1 1 1 1 172 12 12 172 0.0714

c2 1 1 1 1 1 1 172 12 12 172 0.0714

c3 1 1 1 1 1 1 172 12 12 172 0.0714

c4 1 1 1 1 1 1 172 12 12 172 0.0714

c5 1 1 1 1 1 1 172 12 12 172 0.0714

c6 1 1 1 1 1 1 172 12 12 172 0.0714

c7 2 2 2 2 2 2 1 1 1 1 0.1429

c8 2 2 2 2 2 2 1 1 1 1 0.1429

c9 2 2 2 2 2 2 1 1 1 1 0.1429

cl0 2 2 2 2 2 2 1 1 1 1 0.1429

b3-(c11~cl5) cll  ¢cl2 ¢cl3 cl4 cl5 5.000 0.000
cll 1 1 1 1 1 0.200 0

cl2 1 1 1 1 1 0.200 0

cl3 1 1 1 1 1 0.200 0

cl4 1 1 1 1 1 0.200 0

cl5 1 1 1 1 1 0.200 0

b4-(c16~c22) cl6 cl7 cl8 ¢l19 20 21 22 7.006 0.001
clé 1 3 3 3 1 7 7 0.306 5

cl7 1/3 1 1 1 1/3 2 2 0.097 8

cl8 1/3 1 1 1 1/3 2 2 0.097 8

cl9 1/3 1 1 1 1/3 2 2 0.097 8

c20 1 3 3 3 1 7 7 0.306 5

c2l /7 12 2 12 17 1 1 0.046 8

c22 /7 12 2 12 17 1 1 0.046 8

B, BRI B IG vE  RE AR FE AR A R B,
[FI I AR T 20 RO A, AR . R
Ha AR P BT R, RN A7 LE
WK P s (R S B s AN E AR Dol B . 25
by NRFHAIE R A M BT R, REE 5
JiR, FRUTH B A M TR TR IR B
# 10 min. 40 CHET.
35 TRMIERMEFRRENF

W BT bR BE K ] min-max AR AL 5 Ab B
Ja, NEEIREL BFRuR. EESEITEMNA

o 42K, I 4 IR S RS AR R, Wk
KRG IR i, ERHNE (A, 305,
10, Omin) HFIEE (B, 40, 60, 80, 105, —18.
25 C)Hv THIT (C, BT T BT 3R
=, L 15 AR, AR 3 REE, BRI
TR 7 frR. ARIAFEI T O e 8. &
FICER. EREITRMNA RN & BIRE IR SR
RN, WK 8.

B R AR B RIBT N B>C>A, %
B LR MEERITR T ENERIT N B>A>
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Table 6 Results of comprehensive weight score

x7 BEEXHRRZITRER
Table 7 Hybrid orthogonal design results

WeE BG4 | B B GEY fEA
T7 0.753 1 |T6 0.652 9
T9 0.742 2 |CK 0.640 10
T8 0.717 3 |TI3 0.600 11
Tl 0.714 4 | T3 0.542 12
T2 0.706 5 |Ti4 0.503 13
T10 0.693 6 |TI2 0.213 14
TS 0.681 7 | Tl 0.159 15
T4 0.668 8

C, X7 FA RS S BRI IRT N A>B>C.
SEIRRIH, BETIR T m X A0 E B A M e R
FEEERD 15 Fhosm S ERA RERm, RAH K
T 2GR 7 A USSR R

NRUEZM B, DA RS S8 meE
TROEM, WEREEOVE, ik, sIRHEN
A3BCy, HIZ&T 10min. 40 CHET, X 544157
2R

FARIR bR BRI
¥ A/min B/C C #B% EHx HEE WNE
B TR TR

TI  3(1) 40(1) #F (1) 0.14 3.09 076 4.70
T2 3(1) 60(2) HF (1) 0.11 3.04 143 513
T3 3(1) 80(3) HtF (1) 021 406 348 411
T4 5(2) 40() B (1) 014 253 182 473
TS 5(2) 60(2) - (1) 025 332 121 443
T6  5(2) 80(3) HtF (1) 022 396 228 448
T7 10(3) 40(1) HtF (1) 0.08 399 1.18 521
T8 10(3) 60(2) HtF (1) 027 3.16 095 4.68
T9 10(3) 80(3) HtF (1) 023 385 070 4.74
TIO 0(4) 40(1) F (1) 0.00 421 137 450
TII 0(4) 60(2) HtF (1) 0.76 495 3.14  0.10
TI2 0(4) 80(3) HtF (1) 0.76 462 289 067
TI3 0(4) -18(5) %TF (2) 001 477 346 449
T14 5(2) 105(4) HtF (1) 1.00 565 3.05 3.99
CK 5(2) 25(6) I 3) 031 362 214 5.10

&8 RAEXHKKERNH
Table 8 Analysis of hybrid orthogonal design results

&t & A K% B N Ee F WG R
AR A2>A4>A3>Al1 B4>B3>B2>B6>B5>Bl C1>C3>C2 B>C>A
ERTE A4>A2>A3>Al B4>B5>B3>B2>B6>Bl C2>C1>C3 B>A>C
FEEBITER A4>A2>A1>A3 B5>B4>B3>B6>B2>Bl C2>C3>Cl B>A>C
&% A3>A1>A2>A4 B6>B1>B5>B4>B2>B3 C3>C2>Cl A>B>C

4 e PR F VLR AR B A AT N TR R E

AW TR T IE IR TR R A,
AERCREYIED, RN RAER R AR, &
P73t A o AR S8 o o A e B i 2
A RERAE A BT I A A R AN, TEdk
PROE TR, ZVTCE AR, BT TR 5
FEA AR RE G, TR B R B

SCHRIRIE TR . B ORTT L BT
AT 1AE AN RTIN T AR B 7 200 AR AE R 244 5T 1Y
SO, DAZRR T BT A AR AESREG M T
FER4200, WA B AAEE I LA R 50HE, AR
T JE BTSRRI 250 S A o [R AR FUAE
B8 AT TN TOEREA b, B8 1 BARR T
ZZHL BRI i TR AL EG S, et
FEHUN TR SR R e . B, SRS R

5min, 105 CHIINTLTI AL MG RE T A7 B,
M ARREARM B i, DI, 2 T Za
B,

FE P25 TR ) S DR AR & o, i AR
NHZ TR, AT AT T 25840 L b
JR, TN b R R0 575 e 2% e B I v 24 1 A T 3%
PRI 2544 AR R, DRI B T LR,
AHIF TS TN T 4088 B A& 2P TS it o
W G FGREAT TRV, B RE R — P IR O R 5
KL B2 SRIR I L T, PRAEZ54F
T R, ARSERARIN T T Z/EE T
KPR IR T BB EAM I A S &/
FECRUEZG A b S R [R] I 3R R A7 A28 5F e

FB AR FIANEH ARG LEA G H R
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