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Microwave drying technology optimization of Xingbei Zhike extract by orthogonal
test
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Abstract: Objective To optimize microwave drying technology parameters of Xingbei Zhike extract by orthogonal test. Methods
Comprehensive transfer rates of amygdalin, praeruptorin A, and praeruptorin B were used as index, microwave power supply. The
drying time, the shop disc thickness, and the vacuum degree were selected as main factors, and every factor had three levels. Lo(3%)
orthogonal test was used to optimize microwave drying process for Xingbei Zhike extract, and the results were compared with those
of the conventional drying process. Results The optimized conditions of microwave drying process for Xingbei Zhike extract were
microwave power supply 6 kW, the drying time 9 min, the shop disc thickness 2 — 2.5 cm, and the vacuum degree —0.08 — —0.09
MPa. Conclusion The process is efficient and energy saving, stable ,and feasible, which can provide evidences for improvement of
drying for Xingbei Zhike Granules.
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1 MRS
1.1 ##

A DB IREYIR S (LR 250 B R
A, fib5 o 150601, FEAH 419 mg/g.
AEHTEHH 25 0.11 mg/g. FAERTTH 43 0.06 mg/g);
AR G5 110820-201305) . HAERTIH T %
(b5 4 111711-200602). HALRTHHLZE 5 H
111904-201203 ) 5 JE ity 349 15 v Bl £ 5t 24 A o
bt WEE. CEAMEal, AChHgiK, HaR
FIBI A oy Hr 4
1.2 {8

HWZ-10B- T RGBTk % (CRKIER
HI 25 & B AT R A R s BGRILE T (B =
PR 2910 TR PR A G10 RTS8 ML C
B B THEHL) ) Ultimate 3000 5 80RO {6 1543
(WP EARAT); H1650-W & 20 w2500l
GBI P ACE S AR TR AR AT AG-135
LT R (e - FER 2 Bl BRA D,
2 HE
21 EE{ZEHB HPLC 3EED
211 (A ARG EHYE Waters Symmetry
Cis tOREAE (250 mmX 4.6 mm, 5 pum); FEIAH N H
fig - 7K (20 1 80), Kyl KA 218 nm, A E
23 1.0 mL/min, #FFEEN 10 uL, H3EA 30 C.
PSR E v A A P U SN AR T 5000
2.1.2 W IIEIE RS REAE 60 CUUE
T8 4 h R A AT R IS R, R RRE, I 50%
LY 88.7 ug/mL X S A, BAS .

2.1.3 A BUNE BOA DL R ) g
BEEE, B, B 05g, WERE, BT HE
HETEH, RSN 25% 1 50 mL, FRiE i,
B AREE (1) 250 W, A% 40 kHz) 20 min, i
B, FRRE TR, H 25% AN IR I i, B
5], JERE, HNSRUEWE, RITE.

2,14 ENERRFEE 73R 88.7 ng/mL
BATEFRH RS 1. 24 4. 6. 8. 10mL, Z5HE
10 mL &, I 50% FHREmBE R LB, #25.
kS B IR YEIR 10 pl, VEAVB (S, )
SEWEIRIRY . DABTEIR B A RAR bR, W AR A8 R
PARAR AT M, THEARRE R Y=0.108
X—0.003 (+=0.999 9). Z5HEHY], WA AR
WKPEALE 8.87~88.7 pg/mL Ui FR £ MEC R R
2.1.5 KEHPERE KRN 88.7 pg/mL AT

XTI 10 pL, FESEUERE 6 IR, D iR,
THRAFE AU AR RSD 1A 1.28%.

2.1.6 FaEMERE  WCTEE A DLEZR IR E
FESIE R, R EE S, R H]S 04 2.
4. 6. 8. 12, 24 h ZEAE, MEIEAR, THEAEA
{Z AU TR RSD {54 1.97%.

2.1.7 EEMHRE W VUERZRIYEE TS
FERIE R, JL6 0y, HIE s v, HERE, DU
TR, THEAE AT R 50 RSD {H R
2.11%.

2.1.8 RIS BCA AT 14.71 mg/g A
DL R T SR, 3R 6 0, REER
SE X RSB INN 0.74 mg/mL 35 AV 470 R IR
SmL, $l% AR, HEREIE, AR
H R RICE A 98.73%, RSD N 2.37%.
2.1.9 WRETTVE oy RS R W A A ) B
WA UL R A E) i B A T 10
uL, FENBAHGEES, WE, HEE SRR

S SR 1.
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HPLC chromatograms of amygdalin reference
substance (A) and Xingbei Zhike extract (B)
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WK 321 nm, BEAEEDY 10 pL, A 30 C.
PR HCE R AT F R TSN AMIE T 3 000,

222 WA A ERTH R Bk
M FN RS S, FEBPOE, TR RS E
1T % 68.88 pg/mL. HAEHTHH 2 % 84.02
pg/mL VR0 R, B4 .

2.2.3 AU A DLk R ) g
BREEE, B, W 05g, KERE, BT HE
HEEH, RSN =S5 25 mL, % %E, FRE
T, A AR (T 250 W, % 40 kHz) 10 min,
A, FRRE R, =S REANEIRR
R4, PEI, ZET, BRI NP RAM T A S 10 mL
s, MAERZIE, 85, R,

224 ENERRFELL 3 lRE a IR A X R
W1 2. 4. 6. 8. 10mL, 43&E 10 mL &+,
TN AR R 20, FE4T. 2 ks S R R
10 pL, VENBAH R, e gmm . CLAJeniie
R FHERT G Pl B RARER, WA AR
IHEADAEE, ol zibraEth 2, vF AR Ry
&, ol AERTEHF % Y=0.380 5 X+0.017 4
(r=0.9999), FLLRIHHLZE Y=0.3427 X—0.053 6
(r=0.999 9. 48R LW LA R A{ERTH O
FEURIRIEIE 6.888~68.88. 8.402~84.02 ug/mL
B AR ZME G R R AT

225 KEEFEAE ORGSR A A E 10
ul, FELLFERE 6 U, W EARHTEH F SR e e
LM THEAR AT =M B e &
FIEA RSD {E50 51124 0.98%. 1.13%.

2.2.6 FREMERL  HCHEREA VLR IR E
FEahIE &, Flp s, ERCHS 04 24 4. 6.
8+ 12, 24 h ZEFE, WlsE, WEAFAERTAF R, A
FEHT ] £ TR RSD 205114 1.96%- 2.26% .
227 EEMERE  BCTEREA VORI E
Featod, 3564y, MMl M, SRENE,
WHE AR R, il &M mES 5, 45
R RSD EH53 70 2.37%. 2.14%.

2.2.8  NFEEDECRIRE B EERTET 2 0.60
mg/g. FI{ERITH A2 0.42 mg/g & VLIEZ SRR
B ERPERER, o, WEWE, 7ulkEn
NG EAETTH £ 0.15 mg/mL. AAERTHH 42 0.11
mg/mL VRGBS 1 mL, 62 P i i
BEFEIGE, AR EERTHITT &=, Bfeiri 2 R
BIBCR S 54 99.12%. 99.24%, RSD H73 54

2.01%. 1.94%.
22,9 WETTVE o RS R W TR A T R R
BER SRS 10 uL, HEFE, WE, THSEEAeRT
HEM AT H CZ MR8 SR 2.
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Fig. 2 HPLC chromatograms of mixed reference substances
(A) and Xingbei Zhike extract (B)
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YIS Ay, LA 1~1.5 em JEREX) A Al e T A
W TR ] 9 min, A 4-0.09~-0.1 MPa,
FER I 1. 2. 4. 6. 8 kW X T4 thdakx
PER 255 A R . 85 RS R4 Wy
A 83.2%- 91.8%-. 98.6%-+ 97.9%-. 88.3%. %
IR BEAE TR DGR, ebs L SRS e
SEH G FRAC,  BRUR Ul Dh 3k B — g E i, 3
HEEPRRR I 0, AR D), Hhikd 2. 4.
6 kW 2 Je SEAR AR RIS IR AT 41

242 REMMIEEES B VLIRS 5 kg,
SRS Ay, L 1~1.5 cmy 2~2.5 cm. 3~
3.5cm. 4~4.5cm. 5~5.5 cm J& YY) Mg AE T
Kb, BOEMIEIhE 6 kW, TSR] 9 min, ELAS
5 —=0.09~—0.1 MPa, %A [ )5 B0 T4
PIRPRE RO G R R I 5 . G5 R R
GERI N 97.2% 94.8%- 96.6%- 86.5%- 81.3%.
R P4 A 5 R 1~1.5 cm.2~2.5 cm.3~3.5 cm
H I AR (KT 45

243 RIS A DLEZR T Ske, T
YIS A, LA 1~1.5 cm JERER)A] A AL T

B JE BRGNS g s B e e, 3
FRbRI i, INEERS N RPN 6. 9.
12 min A J5 SIS I AK T 414
244 HEEHES PN VURZRE Ske, TS
WS4y, BL1~1.5 cm &SI MERE T AT,
PO % 6 kW, IS H] 9 min, HEFLAE
-0.05~-0.06 MPa. —0.06~-0.07 MPa. —0.07~
—0.08 MPa. —0.08~-0.09 MPa. —0.09~—0.10 MPa
XTI S R FR PR RO SR B R R S . 45 R 25
BRI 85.2%. 84.8%. 91.6%. 98.5%-
97.3%. HIIHEFE—0.07~-0.08 MPa. —0.08~—0.09
MPa. —0.09~-0.10 MPa 1F 5 SRR K AV 45 1F
2.5 EXRWKIT

AR R FR e 25 R, EEU DI (AL T
B (B). AR (O B (D) 1R
e % N2, BRI 3 K, RA
Lo(3YHIEAZIRE:, I ZACE WL 1. I 45 W2 2,

#z1 EERERSKFE

Table 1 Factors and levels

BB 6 kW, SR R-009~-0.1 MPa, AT g e D/MPa
ZHTEEIFTA] 3. 64 94 12 15 min XFF45 b 4 1 2 6 1~15  —0.07~-0.08
PRYER D CRE RS RIS . SREHRE R S5 R0 ) 4 9 2~25  —0.08~—0.09
h 85.2%- 91.8%- 97.6%- 92.5%. 82.3%. &A1 3 6 12 335  —0.09~-0.10
ANBEA TR T ARG N, Febrt o SR S R A
F2 EXRERAEER
Table 2 Results of orthogonal test
S A B EAACH S AT R AERTOR A
2% HBE/% HBE/% 2%
1 1 1 1 1 91.26 94.16 92.61 92.32
2 1 2 2 2 95.14 97.53 97.56 96.34
3 1 3 3 3 92.23 91.98 90.72 91.79
4 2 1 2 3 95.06 97.76 96.65 96.13
5 2 2 3 1 97.16 96.38 98.65 97.34
6 2 3 1 2 93.98 94.73 95.02 94.43
7 3 1 3 2 96.79 95.52 98.57 96.92
8 3 2 1 3 98.30 98.83 98.04 98.37
9 3 3 2 1 97.25 93.85 94.46 95.70
K, 280.46 285.37 285.12 285.36
K, 287.90 292.05 288.18 287.69
K 290.99 281.92 286.05 286.29

R 3.51 3.38 1.02 0.77
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PR ZE AR AT 0, % DR 2550 SEZ 36 PR S i Uy b 1
WeThE, TR BHELERE . B, 4R E
™ AI<A,<A;, B3;<B|<B,, C;<C;<C,, D|<
D;<D,, WUEFA ek T L 2N AsB,CoD,y, B
IR 6 kW, THEIFA] 9 min, #fEESE 2~2.5
cm, H%%—-0.08~-0.09 MPa.

2.6 T2

FA A JG T 24 AT 3 ks, 23l
SET R AT . AT B A SRR &
E RS, WHEGERBEE, &80 0N
98.45%- 98.81%. 98.64%. iR W/ RITHI A A

TR Z R AT O BN B HB Rm, B
tegetase, JHLT BRI AT — 4R K 1)
0%, R\ BT T2 s, FasE
CIET
27 ITEZHE

N T HE— D IAEA DRGSR B M TR T2
g, bR o6t L B T AR T I AL
AR T, 13 BIRAL IS HOAT UL L2 8 1Rk e
FHRE TS, LA FRr L T T2, ik
F T4 T2 R i 25 T4 T2 Giteitk T80 #E47 Lb A,
SER LK 3,

R3 WETREEATRIZILR

Table 3 Comparison of microwave drying and conventional drying process

THELE MIThHEAW  THWEHE/Ag  THNA/min  H%5 ¥/ MPa BRI em  GEEBE %
T 6 5 —0.08~—0.09 2~25 98.5
PR T — 5 300 -0.08~-0.09 2~25 82.3
Wi 5s T4 — 5 40 — — 87.7

A DL A DL E 3 T A 25 P I TR AR
TR T T ENET 365, MR T TR TZ
FFBIAT 4 729 30 £, B {-4F . AfenriH
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P o S W i 7 SATIE & du a c SE R SRS IN
R AR
3 g

T T AR I B 1 S WO e e AR
M, ffhaE AT SMERE, HAE B R
s KRN, ARITRZER, BT
R TERR S AT FIREAT,  RRIROHE B PR AR T4
B, WK T 2R B i TR R AT
BT 202 B R T 2 IR TS 50 = N
B, AR A AR OE SR SR . A
WFFEE AR A R IE AR i, DAY DLaknz
WORLIR B N EAR, DARARE o 5 5 He B 2 VP
Fabr, XSILHEAT IO TR, I H A R
TR LT ZHATIR, SR BN AR, BB T%
FTH07 o ABETUN R b 253055 T4 A A )
AL T —RloBr 2, TR ) Ak Y

AR T HOR SR, HA—E T E L.
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