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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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EAT Polygonatum odoratum (Mill.) Druce =%
T2010 4F 9 JR ARG K ENL RS, F i B 7hb
PRBHE R Z R Bt 4= 6 iR S e A IE i, YTk
Wi, AARTERE &R
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2,11 LPERRFEE KR 60 mg Jo/K %]
B, 28K W R e 25 4 100 mL, K55 1.0
1.5, 2.0. 2.5, 3.0, 3.5, 4.0, 4.5, 5.0 mL A%
WOER A S0 mLe 20 I 2.0 mL B3 1, A
5% 1.0 mL. IKERERZ 7.0 mL, $£4), 5 & 5 min,
WK I 15 min, B UKZKHE 5 mine 75 HL 2.0 mL
AMKESE B AR, Mes A . 7R3 490 nm
AEMWSCRE (4D . PABTE AR (XD, 4 i
HPARR (YY) HATEYERIE, BREIAGE Y=
5733 3 X+0.032 4, r=0.999 6, Z1ti5Hl 0.024~
0.120 mg.

2.1.2 PRSP ZRERIE PRI 2.00 g, K
200 mL, ¥ 12h, 80 Ci#Z#E 1.5h, I 1K,
HIFIEM, W45 EL 5 mL, INTC/K L EREAATR 5
#h 95%, I 1 mol/L NaOH W7 pH 1 7,
FRE 12 h, 38, KGUEET 60 C R EUXMLTEIA
ZHERE A . B R 25 mg, DKM E

A4 50mL, WH 3 mL /K& 4 50 mL, 1R
VW o WRHURE SRV 2 mL, 3% “2.1.17 WUk B (h,
WE A 1H, THE 254
22 EEAME"
221 LMERRFE  KEFREL 3.00 mg FHia
JG, F BRI 2 82 10 mL, 5% B 0.2, 0.3,
0.4, 0.5, 0.6, 0.7. 0.8 mL iR, @AMEER
% 10 mL, WERES) 1 min. & 70 C/KGH Mk 15
min, RIE TUKKEH S min U IE Y, PLEra
W% 425 IR, ARV 408 nm ALIISE A 5. DA
HORARER (XD, A HAPMER (YD) AT
H, A5 Y=3.549 8 X—0.077, r=0.999 9,
2PV 0.06~0.24 mg.
222 FESVPERETFRNE RIS 5.00 g, 0 60
mL A7 B 2 h, I 70% .0 45 mL 320 12 h,
80 CKMEH MIFHLEN 2 ¥k, FHK 1.5 h, B IFIEH,
WA R T . FFH 50 mL 20K R, A IE T AR
3¢k (20, 20, 10 mL), &IHIET RS, W4ie
T RIAF R A o FH IR AL o I 2 25 48 50 mL,
BUAW 0.5 mL, % “2.2.17 W7 ik#de, ME 4 14,
HRAE (1A 75 FE T SRS B 1 o 20 4
23 EfssuE"
2301 ZMERRFEH KEEWI 4.0 mg AT 0
w1 60%OIEE R, EAA 100 mL i, Bl
9% B A . 2 1.0 2.0. 4.0, 6.0, 8.0, 10.0
mL X} RS ET 25 mL 8, 0 0.50 mol/L
NaNO, %17 1 mL, 5 min )55 il 0.30 mol/L AICI; %
1 mL, $£%4J, 5 min J5 A 1mol/L NaOH ¥#5# 5 mL,
60% LHEE R AL, X EX A 60% SR XS
WA, AE 525 nm WKAAIE 4 . DUREA
BARKR (X0, A{ERPABFR (YD) PATEMERDE, 15
[\ 5FE Y=0.500 1 X—0.003 4, r=0.999 3, £k
Y5 H 0.04~0.40 mg.
232 MR IEERIE  FRECRE S 5.00 g,
70%Z 0 60 mL, ¥l 1h, 7F 80 CAMET Al
W2, Bik2h, GIFIEMR, EXSE 250 mL. K
BUAW 5 mL, % “2.3.17 WUTvE#AE, W€ 4 14,
R [0 A 77 R v S5ORH 52 40 v g i 1) )it 2 0
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WEZE B EE, IS 3 00, B4
1.00 g, 60 C FEMRMET R IHE iR, TFHEKKE.
2.5 KIEYIRGNE

PR EE 7S BATREM 2.00 g THEBHT, fnsk 50



* 1936

¢ ¥ % Chinese Traditional and Herbal Drugs

433 S108 2012410 A
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Table 1 Single factor test

A% 57KF ZHE /% B /% W /% BE5EW) 1 % KEER) 1 % Ky 1%  GEEVES

FEEBE 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

R 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 6231 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
HEARNTE 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

HAWE 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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6 gk, HHRA. EiFEE2h, 80 CF
SPZE LS 24 3. 4. 5 hEillE S RbR. 45K
(R D, ZH/7 B0 E EAE FREH EFAE
P, (BN 2h I, 2150 .
284 EARE R 36 g THRETH 54y, 505
6 g =, BEFtRA) . i FEE 2 h, 4 5I1E 60,
70, 80. 90. 100 C F7£2 h JadlE&4abr. 4%
KUY GR D, MR, Zi6/80% ETHE T
B, 75 80 ‘CHIHAT e KAH
29 T ZfHikE

MR AT IR0 e TR B, ) o D) 25 45 SR
Tk R 5K, PR ZEE PR AT IR (1)
BRRLE (A). ZZERHE (B). HAIEE (C) A%
N E, BT LY IERK, K2Rk
ITZ ARV, DA TRIR SR GV A B 840 hs, 1
— Ak BT EE T AP BT AT 9 1
¥4 36 g, FAEATRE B RMTIRE:, Wit S

SR NAR 2, TTEMTIE 3.

FARPREE BV VimvnFvatvst+ o+

V= 100X w; X my; / Mjpmax
ViR | ARSI ERG PGy, my AFRAR j S | IRAE B P
B My ATRVR j 7R AC B R85 KA, wy 8 FE j IKE
— A E R

M8 L], PLZRE PR A PFN FiE s
LRI I R 32K N, 8 2% B AT -4
HIERIUBCR s K, R SE L), 28I )
WD T 2T KA, BRI X LR VT
ISR B 2K, A git g (P<
0.05), RHELL. B 20 A B2 . Pl
A ABICy, BIDEREEE R 1 0 4, BZ8IN (] 1 h,
HAWE 70 Co & BEERAFKT W 2 HHE SR
B (GR4), BREEL. SRR 3 DK a2
AT, EREEWE 2 MKFERARE, W
BN LY RE ., FRARRCAS . oD BEFESSE T 2% 18,
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Table 2 Result of L9(34) orthogonal test

o A B/h C/C D% W A /0 WERY L KERW /O KGY N
% % % % % %
1 1:4(1) 1(1) 70D (1 2796  0.143  0.093 14.58 73.20 6.55 84.07
2 1:4(1) 22 80(Q) 2) 26.56  0.150  0.097 12.73 67.55 9.20 82.22
3 1:4(1) 33 90 3) 1412 0.164  0.104 10.72 68.12 8.80 64.94
4 1:6(2 1(1) 80(2) 3) 27.13  0.325  0.098 11.67 65.45 10.50 83.67
5 1:6(2 22 90(@3) (1) 1344  0.186  0.095 10.85 66.35 8.45 63.29
6 1:6(2) 3(3) 70(1) 2) 26.77  0.281 0.086 11.53 63.28 9.75 81.77
7 1:8(3) 1(1) 90(3) 2) 15.04 0209 0.102 10.72 61.52 7.30 63.12
8 1:8(3) 2(2) 70(1) (3) 25.21 0.200  0.095 9.30 62.18 8.65 74.80
9 1:8(3) 33 80(2) (1) 23.83 0219  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
F3 FESM AW I LI B AR A B B
Table 3 Analysis of variance 2.10 IGIEIRIE
SRR E¥ErUI R AmE P BFE 2.10.1 LT Z5IEAZRB I A AR
A 84.763 2 10.082 I B L4 0 ABICy, 5IEASRIG 45— 41
B 27.162 2 31 W SN, NG EA G R LI, %50 T
C 517.868 2 61.600 P<<0.05 MsEa VB B, Ui B H &5 A2,
D (%) 8.407 2 2102 BEEN SRMBIENIOLE  EH

Foos(2,2)=19.00  Fy0(2,2)=99.00

J I3 S 5 T RE JvA B BT A RO PR
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*4 BEZFRKFEZELR (n=3)
Table 4 Multiple comparisons among factors
at different levels (n=3)

= 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

ANENG FREE FOR ) —EFEA R IR 27 B (P<0.05)
Values with different lowercase letters mean significant difference
at different levels of same factor (P < 0.05)

W AR o e g U, SRARE T2
UG EATSRE VR S T 45.19%, 26, IR
Y. A KRR B, SRR B
Hd KN 206.95%, 7K 43 R ) AN R (R S,
3 itig

AT FEE A WL > B A R A
Wy, HoK$EY) . BERYSE oy 3 BT A e
REMIELE 32, X I ThRe T — iR EH . LA
PR AT L2 STh A 2 A5y 2R
VE R AT — B MEE B . AW 2B, 217

x5 MEAEEMHERSHERETLES

Table 5 Ingredient content and its change trend in P. odordatum before and after processing

FE KA 1% KEEW /% RS2 | % 28 1 % B/ % B /% LRy
JL il S 6.55 73.20 19.58 27.96 0.092 8 0.1429 84.07
A 7.05 49.20 4.75 21.18 0.099 8 0.091 8 57.90
R ~7.09 48.78 206.95 32.02 —7.01 55.60 45.19

. BRI KBRS 6 AR bRR L% 42
X%, G IRITAIRE S, K ERAHTE,
CARBR ARG A AR T AT T2, e
WARAERE. L0 URHI SN, KSR T AT H AR
SIHOE TR
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