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Optimization of Yi medicine processing technology for honeyed wine rhubarb by
Box-behnken design response surface methodology
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Abstract: Objective To optimize the processing technology of honeyed wine rhubarb by Box-behnken design response surface
methodology. Methods Taking the content measurement combined with the sensory score as the index, the factors of particle size,
steaming time, storage temperature, and moisture content were investigated by single factor tests. On the basis of the results of single
factor experiments, the free and total anthraquinones contents and the extract content in honeyed wine rhubarb were determined by
HPLC method and hot-dip method, respectively. Three factors (steaming time, storage temperature, and the moisture content) were
investigated further by response surface, the processing technology of honeyed wine rhubarb was optimized by response surface
methodology. Results The optimal parameters of processing technology were as follows: particle size was the powder through 100
mesh sieves, steaming time was 3.5 h, storage temperature was 33 ‘C, and moisture content was 43%. Conclusion The optimized
processing technology is simple and feasible, which can provide a reference for the processing of honeyed wine rhubarb.
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Table 1 Comparison on processing technology between Qingning Tablets and honeyed wine rhubarb
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Fig. 1 HPLC of mixed reference substance (A), free anthraquinone test solution (B), and total anthraquinone test solution (C)
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{5 0.28 mg. KEEEO I 1.17 mg. K3 xR
fm 0.25 mg. KEEMYXT R 0.55 mg. K& F kT
H8i 0.18 mg, MMHEEEZ A 10 mL 2, Hil6k
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Table 2 Sensory evaluation criteria

PSR REIK ot R AE BE I W 2 HU%
HFS (@ H HA RPN R B &, &R, TRk 90~99 25.0
Z BARBENER, FINERM 80~89
[ HARMKEEE, (ARH 70k 70~79
i (b H S, SBRWNE, K% 90~99 375
4 ORI, (R 80~89
[ AL, fmighit, AL ek 70~79
RE © H FEAHE, ZYELE, SV, S50 90~99 37.5
Z TFHAEMEHE, )R B 5 5 W 80~89
[ FROREGS AR, VIRIARBERY, SR 70~79

JREPE> =aX 25.0%+b X 37.5%+c X 37.5%
sensory evaluation score = a % 25.0% + b % 37.5% + ¢ % 37.5%
=3 MEEREN OD EREE TS HEN
Table 3 Effects of particle size on OD value and sensory
evaluation score

=5 WEREX OD EREEITFS KIS0
Table 5 Effects of storage temperature on OD value and
sensory evaluation score

e H oD & RE W bV iR °C oD {§ REV A
50 0.29 85 24 0.42 91
80 0.66 88 27 0.61 95
100 0.87 93 30 0.85 96
120 0.88 92 33 0.80 90
150 0.85 89

* 4 ZHIFTEY OD EREE TS MM
Table 4 Effects of steaming time on OD value and sensory
evaluation score

FEHIR 1] /h OD {4 RSy
1 0.17 78
2 0.57 85
3 0.86 90
4 0.84 92

253 AFEREEE  ERBCCE M 100 g,
TE AR, BEAFEREEE 24, 27, 30, 33 C
TR RS A SR, SRR R, B
VI N OD H IS, JREs & Ml i B e VRN
BEATIESY . i 5 EoR, OD MEBEE R e
B K, HAE 30 ‘CLAS, OD HHF4A T, ik
EE AL S OD (M. thah, TR
EalRereAE AR %, RITE J5 4E Box-Behnken i
A T, YEEX 27. 30, 33 CAEJyIEE G
(17K FE

254 AFEG/KE MEHRBOCHEZHT 100 g,
EH R, HBEAFEE/KE 30%. 40%. 50%.

60%o5X B 74 [ | 3 i 2 TR 1 R BRI
RS R OD AR . JFEs &1 o
PR ATy . ARYEER 6 Hidls, OD (EREE & /K&
HRE KM, EE/KEILS] 40%2 f5, OD fHiZ
W r B, BEE SAKERIGM, HARH) R E
I IN, 757K 50%HH), M &AL B UEA
e, R, BREW O RE. BGERE D
Box-Behnken RIGMALE T, E/KE MK FEEL
YU A 30%~50%-
2.6 Box-Behnken Mo B B AL RIS & 1T
26.1 RRBIF SR fERPIRSEZRHEAL L,
EHGZERI TR (A). [RHEIREZ (B). &7/K&E (C)
NELRE, DUFEER (YO, SEEE (Y. B
#6 BKEX OD EREEITSHEM
Table 6 Effects of moisture content on OD value and

20
=
Gl
my

sensory evaluation score

BIKE% oD & RE VP
30 0.78 87
40 0.89 95
50 0.76 98
60 0.61 91
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HY) (Ya) 1) OD {E NiFM 4E45iE4T Box-Behnken
R, FHEZEAKFUE 7. Box-Behnken i3
W7 R OD {H A W% 7.

2.6.2 FRAME K B EME T f# ] Design Expert
10.0 B fE, ¥R 7 R AIRARES Y OD i 3k it
172 Ju A AR A A I AT, T B [ K B

JE ) T2 OD {EXFZ& MRS ] (AL RlEEE (B).
FKE (C) MR EARIA T #2: OD=0.92+0.094
A+0.061 B+0.257 C+0.094 AB-+0.040 AC—0.031
BC—0.15 A2—0.056 B2—0.48 C?. [m] #5741y )y 22
SRS R 8.

& 8 Hl A1, MLABAM P /N T 0.01, Ui

=T G RER
Table 7 Design and results of response surface

F5 Ah  BIC Cl% Yu% Yo% Ys3/% ODME|FS Ah BIT Cl% Y% Y% Ys/% ODI1H
1 4() 30(0) 50(1) 060 171 2914 066 | 10 2(-1) 30(0) 30(-1) 053 151 2604 0
2 3() 30(0) 40() 062 1.78 3037 088 | 11 3(0) 33(1) 50(1) 060 1.72 2943 0.71
3 3() 30(0) 40() 062 1.82 3071 093 | 12 2(-1) 33(1) 40(0) 058 1.66 28.36 051
4 4(1) 27(1) 40(0) 060 1.72 2945 071 | 13 3(0) 27(-1) 30(-1) 052 153 2546 O
5 3() 30(0) 40() 064 1.77 3021 090 | 14 3(©) 27(-1) 50(1) 059 1.68 28.66 0.57
6 4(1) 33(1) 40(0) 063 1.80 3070 094 | 15 2(-1) 30(0) 50(1) 057 1.64 27.97 0.44
7 3() 33(1) 30(-1) 055 158 27.00 026 | 16 4(1) 30(0) 30(-1) 053 152 2584 0.05
8 3(0) 30(0) 40(0) 063 1.80 31.01 096 | 17 2(-1) 27(-1) 40(0) 060 1.71 29.15 0.66
9 3() 30(0) 40() 063 1.79 3052 0091
<8 [EEBRIFES

Table 8 Analysis and variance
77 ZRUR S5 AN HHE FH P1H 77 KR 77 AN HHE FA PA
e 1.80 9 60.73  <<0.0001 B2 0.013 1 4.07 0.0833
A 0.071 1 21.66 0.002 3 c? 0.95 1 289.46  <<0.000 1
B 0.030 1 9.12 0.019 4 k% 0.023 7
c 0.53 1 160.40  <<0.000 1 KT 0.019 3 6.29 0.053 9
AB 0.035 1 10.74 0.0135 iRz 4.022X1073 4
AC 6.509X 1073 1 1.98 0.2020 BARR 182 16
BC 3.772%X1073 1 1.15 0.319 4 r2 0.987 4
A2 0.10 1 30.53 0.0009 r2adj 09711

P<0.05 #REREE: P<0.0l RERMEE
P < 0.05 significant difference; P < 0.01 more significant difference

ZARRIA T . R P EN KT 0.05, RIZ
BRI A R AT, AR fR % 22 T e R B ML R 2277 2E 1 o
75 1 kWi, A, B. C¥JRARET (P<0.05), &
ERERE C>A>B, Uk BH 7K &0 W S AE P 52 1
K, ZHIREIEK, RERE SR 2 I, A?
A C?oNEED, B2 NAEED, U el
B KT I AR R AR LR VE R s S ELIH, AB
NEEDL AC. BC HIAARED, RGN K
S5 B 2 A2 B R B . A ) e
FHr?=0.987 4, WE R r?q=0.971 1, K%
BRI AFERE 5 IR 22/, R R 98.74% (113K

IOBOPEAR S, BN Rt s i T [ ) K B e
EEEE (YO, BEER (Yo MREY (Y L&
(17 OD {E A H] S FE b 3 AR ZEHIIE] (A &
KE (B). RIEHIEE (C) ZaMAELx R, "L
10 Tk A AR o G (] ) K B X)) T AT 4 M R
TR
2.6.3 UM T Z B AR IR th L R
Design Expert 10.0 #AHLA FIZE RN (AL Rl
B (B). &/KE (C) 3ANMHEMAZHAEHNT OD
B2 LT 2,

AR AT 3 BT 5 SR THR S TR — ok | EH 7 R
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3.5 585 285

Alh B/'C 315

25 315B/C

35 C%

45

a5 35 :
35 Cl%

Alh 25

B2 ZEHEHK (A KERE (B) fE/KkE (C) MXEIERAMmEEE
Fig. 2 Response surface diagram of steaming time (A), storage temperature (B), and moisture content (C) for their mutual

interaction

75 1) 2 T [7) 1) K 2 1) e AR M ) T2 28 (1] 3.62
h, RETEE 32.61 C, FH/KE 42.78%, iR
100 H. Ty es e S Ry 0.64%, SRS &
N 1.82%, RIS EN 31.03%. e R LR EIE
R, WRE T Z N ZEMIRr A 3.5 h, o iE %
33 C, H/KE 43%, MEERIE 100 H. PLER%
PESPAT 3 UM B [ ) K 3, 1R T 2R UE e
SERILE 9. SEREIR, EEMAEN T &M
HI B AR, WS RS REE
YA AT, R R IIE N 0.66%, RSD A
2.30%; & R  1.85%, RSD A 1.90%; %
Y& EFIE N 31.16%, RSD 4y 0.25%; 5 il
1B 22 35 BN 2.53%. 1.03%41 0.29%. SZM{E
A 5 TS AR — 8, SIS i A [l
VAR AL PTRE R, R T [ 1) K B A M ) 2 e 1
B TR

Fz9 WIERIEER (n=3)
Table 9 Results of verification experiments (n = 3)

5 WS EERY  BERY R HY%
1 0.68 1.85 31.22
2 0.65 1.81 31.19
3 0.66 1.88 31.07
S F 9 1E 0.66 1.85 31.16
TIE 0.64 1.82 31.03
3 g

ChEzyde) 2015 FR, FrHE AR K
IR KPR KHW . KPR BN R R,
FH AT 5 R B SEL M ) it 10 T 5 B i 10 T
R, FNWIGE TKEER YIRS E. AT
BEUFLL B 3 Rl & B OD fENR bR T & &
TE [ SV Ak 52 PP JEL AR i S B AN R B )

—¥, WOIHREWN G S EENEMYSE, X

TN TP BT [ 1) K )t T
AT AR 52, IR AR T [

REEHPBTERLEE . ZEHIIN ] HEE S KE . &
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