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Honey-steam processing technology of Ploygonatum odoratum by multi-index
comprehensive evaluation
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Abstract: Objective To optimize the honey-steam processing technology of Ploygonatum odoratum. Methods The content and
anti-oxidant activity of polysaccharides, saponins, flavonoids, ethanol extracts, water soluble substance, and water were taken into
consideration. The effects of honey-moistening time, solid-liquid ratio, honey-steam time, and honey-steam temperature on each index
were studied. The best extraction condition was optimized using the orthogonal test coupled with the multi-index comprehensive
evaluation. Results The results showed that the comprehensive score was 84.07 under the optimal condition, 2 h for honey-
moistening, honey-P. odoratum was 1 . 4, and honey-steam temperature was 70 ‘C for 1 h. The contents of polysaccharides, saponins,
ethanol extract, and water soluble substance were raised by 32.02%, 206.95%, 55.60%, and 48.78%, respectively, compared with those
of unprocessed P. odoratum. The contents of flavonoids and water decreased slightly. Conclusion This method could be used to raise
the comprehensive score of all indexes and the utility value of P. odoratum.
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Table 1 Single factor test
A2 57KF ZHE /% B /% B /% BE5EW 1 % KW 1 % Koy 1%  GEEVEY
SEEE 1 h 28.22 0.277 0.106 9.50 69.88 6.60 92.14
2h 27.93 0.238 0.126 11.62 73.85 6.40 96.92
3h 22.35 0.294 0.093 11.97 74.58 6.90 91.33
4h 21.78 0.289 0.094 10.83 72.33 6.75 87.40
5h 24.06 0.246 0.095 10.58 72.73 6.80 89.34
RIREE 122 21.52 0.315 0.120 5.75 59.43 6.40 72.04
1:4 21.27 0.290 0.125 10.08 62.31 6.60 81.36
1:6 28.08 0.310 0.165 12.45 64.28 6.70 96.66
1:8 28.55 0.230 0.110 5.42 56.38 7.40 79.51
1:10 28.77 0.190 0.080 5.20 57.33 8.10 79.32
HEAE 1h 26.11 0.260 0.130 11.65 64.48 7.70 91.60
2h 28.47 0.250 0.140 11.25 65.69 7.75 94.22
3h 26.88 0.230 0.130 9.45 62.40 9.10 88.47
4h 17.38 0.230 0.130 8.58 62.47 11.05 77.14
5h 24.91 0.240 0.135 8.05 62.33 11.75 86.48
FIEWE 60 C 21.62 0.336 0.130 10.35 57.63 7.95 66.87
70 C 27.43 0.330 0.130 12.13 61.98 8.80 77.87
80 C 29.02 0.332 0.140 19.05 64.43 8.15 89.36
90 °C 21.88 0.342 0.150 9.42 60.18 10.00 68.46
100 C 16.77 0.328 0.230 9.38 59.15 21.30 70.91
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AL E R

FM I BT RFEW], LLEEE PRI A PR Fa b5,
FEPTE YR ZRACTE N, 820 BN AT 5 i hs
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MR/ o 7 2T A R R, E ARSI G T
Ir RGN 8L B WK, R geit e m L (<
0.05), BRELL. BRI T 5Zm A 2% o iR %
MR ABICy, RUERREL R 10 4, B ZKH] 1h,
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Table 2 Result of L9(34) orthogonal test

o A B/h C/C D@ W RAT /0 sl /0 WERY ) KW/ Ky PRI
% % % % % %
1 1:4(@1) 1(1) 70() (1 2796  0.143  0.093 14.58 73.20 6.55 84.07
2 1:4(1) 22 80(Q) ) 26.56  0.150  0.097 12.73 67.55 9.20 82.22
3 1:4(1) 33 90 3) 14.12  0.164  0.104 10.72 68.12 8.80 64.94
4 1:6(2) 1() 80(Q) 3) 27.13  0.325  0.098 11.67 65.45 10.50 83.67
5 1:6(2) 22 90 (1) 13.44  0.186  0.095 10.85 66.35 8.45 63.29
6 1:6(12) 33 70() ) 26.77  0.281 0.086 11.53 63.28 9.75 81.77
7 1:8(33) 1I(1) 90O ) 15.04 0209  0.102 10.72 61.52 7.30 63.12
8 1:8(3) 2@ 70() 3) 25.21 0.200  0.095 9.30 62.18 8.65 74.80
9 1:833) 33 80() (1) 23.83  0.219  0.102 6.15 60.58 11.35 72.65
K, 231.23  230.86 240.64  220.01
K 228.73  220.31 23854  227.11
K; 210.57 21936 19135 22341
R 20.66 11.50  49.29 7.10
#*3 HESM AT I 2 I 78 A R B P
Table 3 Analysis of variance 2.10 I&IEIRIE
SRR E¥IEPUIR AmE FE BEE 2101 Lk L5 ELSRB MR AR
A 84.763 2 10.082 WU 284 AB Cyy 5 IEAT IS 27— 41k
B 27.162 2 3.231 R AFANRE, MERB VP4 R LU, 5 R
C 517.868 2 61600 P<0.05 (UEESE e /I I B P S s i
D (#2) 8.407 2 2102 EHALT HARMBI LR ETA %
Foos(2,2)=19.00  Fyi(2,2)=99.00 T PRI e F N E U7 VA 2K AT RO PR
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*4 BEZFRKFEZELR (n=3)
Table 4 Multiple comparisons among factors
at different levels (n=3)

e KoF
1 2 3
A 76.65a 76.24a 70.19a
B 76.53a 73.44a 73.12a
C 79.79a 79.51a 63.78b

NG FRH RN R — B R A F KPR LA = B3 (P<0.05)
Values with different lowercase letters mean significant difference
at different levels of same factor (P < 0.05)
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Table S Ingredient content and its change trend in P. odordatum before and after processing

FE KA 1% KD 1 % B2 1 % ZHE 1% Bl /% B /% Lra Ry
J il S 6.55 73.20 19.58 27.96 0.092 8 0.1429 84.07
AR 7.05 49.20 4.75 21.18 0.099 8 0.091 8 57.90
P ~7.09 48.78 206.95 32.02 —7.01 55.60 45.19
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