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Optimization of Stir-frying Processing with Honey Chaff for
Jianchangbang Aurantii Fructus by Orthogonal Design

NING Xi-xian', CHEN Qi', YU Huan'?, XIONG Si-si', GONG Qian—fengl‘z*
(1. School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China;
2. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China)

[ Abstract | Objective: To optimize and establish a stir-frying process with honey chaff for Jianchangbang
Aurantii Fructus, then to provide a reference for regulating stir-frying processing technology with honey chaff of
Jianchangbang features herbal pieces. Method: With comprehensive score of contents of naringin, hesperidin,
neohesperidin, ethanol soluble extractives as indicator, orthogonal test was adopted to optimize processing
technology of Aurantii Fructus by taking processing time, add honey chaff quantity and processing temperature as
factors. HPLC was employed to determine contents of naringin, hesperidin and neohesperidin with mobile phase of
acetonitrile-water (82:18, adjusted pH to 2 with phosphoric acid) and detection wavelength at 283 nm. Result.
Temperature had significant effect on processing technology, the best processing technique was; processing time of
80 s, adding quantity of honey chaff 0. 10 g-g ™', processing temperature at 240 °C ; contents of ethanol soluble
extractives, naringin, hesperidin and neohesperidin were 28.242% , 4.782% , 0.160% and 2.819%.
Conclusion: This optimized processing technology is reasonable, reliable and suitable for industrial production of
Aurantii Fructus with honey chalff.

[ Key words ] stir-frying with honey chaff; Jianchangbang Aurantii Fructus; naringin; hesperidin;

neohesperidin; ethanol soluble extractives
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S BA B S8 AT R K 2R, AT T
oA B R B BN R A IR T SR
ET A B A O R 2 R T 2 b
WA A o T ARTE AR, E R0 T 7 T £ LA
Ve RIS AT IR AR L B B R LB 2,
Dy SEAE R, FHERERD S AR 52 o 48 52 5 W N ik 8 /K
PHS) G FE 2 AR, BORE RN I 2 A PR HLA 2R
21 3G 2 W 9 R B R S . T T
7 B RS S AR 5T 1 BRAR I ST AR D AR S G L
Hlt B R R AT TR B T BV PR R R i O 2
G VPR bR, LA I ] R i R R S
R, R EZ RS YL 12, A2
Ml T2 R BB SR LA R s %

1 ##

Ultimate 3000 %Y &5 20 7 A €6 354X ( 38 [ 8% ) ,
FAT004N HYHL 173 By KV (b WA 25 B 27 A A7 BR
2y ), TE212-L AU HL K F (b3 28 2 R AL 4% &
GEA PR ] ), TNAOSLC AYZL AN i At (b VA A 7N
JEREARGRAF) .

Hilt R R B T R RE R xR (e 2 AR A
F i 42 AR B TR0 T, it S 43 5 A Y60-
111012,1045-071214, 1350080123 ) , 75 4 (VT 74 4
GRS ) , NG HEE R g 2, 7K Sy SR K,
MR 1 Ry o Bl AR ST 2GR I B VLD AR AR 2 4 T
Yy 4t 1308015, 28 V174 I 24 K 2% 3 48 AR i 4
TFHNEFR Y ERE Citrus aurantium N H 4% B A8
ol i) 1 R AR S, B AR A S &
H il o
2 AEEHER
2.1 EHEHFER RS PREUEE 25 g, In A K
12.5 g, OSSR FEST , 2 52 5] ABE (100 o), $i 4t
B15), RIS 00 0 B A ARG T 15 B0 M E A
AT TR R R S A S 1 A S A N
TR ZE V)T (0 PR 0B B, Ul Y S T bR
5 B 5T
2.2 XPHRSEWREI A R ER IO R R
HTRE B A 6 R SIS i, 43 0 BT 10,50, 10 mL iR
i AR B B 2,15 1.95,0.346,2. 18 gL' %}
RS T8 W o AR UK %% T 3 X IR I 4 0 2,
1,1 mL & F[F— 50 mL &4, i e 5 2= 21
JE AR A X R AT
2.3 BEElSE A BCEARSE AR B i
P HE PRI oK 0. 1 g, B HIEHIE I A% A
F B2 100 mL, B it i, 88 7 30 min, I H SR 2 0

KRBT FEAT B SR 25 mIL E R
R, Z& T PR TR, T8N B R e R 2=
25 mL SR R A R B 5T, 28 0,45 um i
FLUB g, BIAS

2.4 HRARAUT A RN E

2.4.1 f44% %1 Hypersil BDS C,, 4 %4 (4.6
mm X250 mm,5 pm) , A £ RE-7K (18: 82, # iR
P4 pH 2) A&k K 283 nm, ik 1.0 mL-min ™", FE
i 40 C,BERERE 10 Wl 3R B AR Al B 1 1 3

AMET 4 000, WK 1,
1 3
JSWIN
1

L

25 5

A

75 10 125 15 175 20 225 25
t/min

AXFIE B B 1 REETE 2. M RT3 Bk AT
1 E#HR%E HPLC

2.4.2 RMEXRRERFE ORE WU A X G R
1,2,5,10,15,20 plL, ¥ 2. 4.1 350 F a5 5 0440 2
DLW T FRCA PN AR B, 3 A o DR A A B L A5 M B T RS
Bz AT L H R B A 05 O R 4y Bl Y = 27. 748X +
1.103(r=0.999 9),Y =28.071X —0.058 (r =0.999 7),
Y =30. 194X +0.011(r=0.999 9) , £k 1 3 K v H
0.078 ~ 1.156, 0.006 92 ~ 0.138 4,0.043 6 ~
0.872 pg.
2.4.3 KEW I ORE % WBUR & X B R
5 L, 2. 401 WU (4335 45 (0 5 5 HERE 6 W, 15 A
B2 AR LR B R g T ALY RSD 4y il
0.05% ,0.03% ,0.09% , 3 WA 25 K5 55 i L4,
2.4.4 HEMRKE BT MB A (40 H
) He 2.1 TR J5 ol A R AR 5T RS B AREL 6 1
2 2.3 TR )ikl o i SA T, 4% 2. 4.1 R 4%
FAFINE VAN R T R R BB R AT U 34 o
B 5 3.647% ,0.107% ,2.821% ,RSD 4351 K
0.7% ,0.1% ,0.6% , KW Z T L EZIERLT
2.4.5 FOEMKE R ERIBOR IS MR (i
40 HU#)0.5 g, 4 2.1 0 F J7 vk il 45 B MR AL 5E , 4%
2.3 Wi R 7 kA B S W, i 0,1,2,4,8,
12,24 h #2 2. 4.1 TR (438 50 R 00 , o S Ah B 1
18 2 A R T A8 B W TE B ) RSD 43 ) 0.6%
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0.2% ,0.5% , 3 Wl 3 i 35 W AE 24 h N AR E 1k
R4f.

2.4.6  JmEEEICRILE RS PR HCE R B A
W B S E BT 6 i, By 20 0.1 g, 7334

BT 100 mL [ EB 45 0 Al Bz H RS B
A Bz X IR A A WS A 4% 2.3 TR 7 A
P A R, i 2. 401 TR R SR SRR
IR SR IR 1,

F1 EBRRTRHEERVEEEIEREESENERME DR RXE

Eibiy PirER/g b/ mg AR/ mg A48/ mg i 4/ % V¥ {E/ % RSD/%
LiAER 0.104 8 4.008 6 1.95 6.025 1 103. 41 102. 36 2.9
0.100 4 3.840 3 1.95 5.894 0 105. 32
0.102 2 3.909 2 1.95 5.801 4 97. 04
0.099 8 3.817 4 1.95 5.816 0 102. 49
0.100 6 3.848 0 1.95 5.977 0 104. 05
0.100 8 3.8556 1.95 5.842 2 101. 88
R 0.104 8 0.1320 0.173 0.301 1 97.175 99.09 2.3
0.100 4 0.126 6 0.173 0.3057 103. 53
0.102 2 0.128 8 0.173 0.299 8 98. 84
0.099 8 0.125 8 0.173 0.294 0 97.23
0.100 6 0.126 8 0.173 0.298 1 99. 02
0.100 8 0.127 0 0.173 0.296 9 98.21
A B A 0.104 8 2.059 3 2.18 4.171 2 96. 88 99. 87 2.0
0.100 4 1.972 9 2.18 4.178 9 101. 19
0.102 2 2.008 2 2.18 4.1537 98. 42
0.099 8 1.961 1 2.18 4.169 2 101. 29
0. 100 6 1.976 8 2.18 4.197 8 101. 88
0.100 8 1.980 7 2.18 4.150 6 99. 54

2.5 B RSB A5 R ok UL il i E)
OB D R O B AN R B PR3 K
P AFEZE AR BOIHE R 5E 2544 100 g,
IR R, 35 9 6y % Ly (3%) IER RAATINE
VB B 8 B Al Bz L B PR ) o )
B LBV T de b, B R H00r 00 o 20% ,20%
20% ,40% , B TER W) #2 2010 4R Ji (e 25 3t )
— BB SR XA R W E 0 U 2 R L A
W 2,7 220 BT L3R 3

F UL 3 BT AT R, 4% DR 3R 0 A 1) T 25 A R v It
P C>B>A, J7 0 RUIINER C X && W0
HARFER W, R A, B W TR,
PR A Sl B 8 B H RO R B & B Ar e —
AR, IR B, C W S5 B2 B B B 1 1
H & A —E W IE A OC, Bl B H & i 5 48 B
FRAERFMIEMC . L85 0T, B E R
R BLE B B R T A5 B 100 g B 576 24 4 45 3
BE 10 g, KPR E 240 °C b il it ] 80 s,
2.6 EbikE IR T 2R R E T

- 30 -

] & v O S AR FE 25 84 100 g, U] A
T, 48 3 0y R0k T T2 S T S kil g, &5
REEE VR Y Al B R R R R T R
HOT B {4 B N 28.242% , 4.782% , 0. 160% ,
2.819% , RSD & W 4 0.4%, 1.0% , 0.003% ,
0.03% .
3 it

Tt 56 XoF 5% w2 OB S Tk N R AT %
2100 LA T B OB BRI K B = Y L 4
KRR ENE 25 mL EEEMARIK 12.5 mL
SIIE A 100 g 47 50 H RS 15 2 i B B AOR B A
TE 0,385 45 115 7 T X sh AR R 2k Rl e 4 g T
H 7K L G -/K R [ e AT be 48] Fn pH 4515 O, 45
KBRS CNE-/K (18: 78, B2 pH 2) Bf %
2 4y F BN E BE IR BRI 19 0 B AR o AR SCEESL I
SEREED AR ST T Ik 38 b 2 B AR A B T AN A M
] B T) o 8 e e A o L R X A ) A R D AR e M
il T2 R sz, BEREE 1T ge e il W), M et 454 1
AR BT H AR X BAR T8 BOE AR b i AT T 286
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o. ! i’/"fﬂsﬂﬂ‘lfﬂ ’ i*iTJi ¢ M‘/%EL:{E[JE D(Z ) =¥/ % T K25/ % BRA /% HEEE /% LA/
1 80 0.10 160 1 30. 439 3.523 0.136 2.163 88. 54
2 80 0.15 200 2 25.152 3.557 0. 142 2.248 83.21
3 80 0.20 240 3 26.548 4.505 0. 159 2.733 94. 89
4 120 0.10 200 3 26.996 3.422 0.125 2.062 83.25
5 120 0.15 240 1 28.730 3.251 0. 124 2.030 82.63
6 120 0.20 160 2 26. 826 3.579 0.132 2. 140 83. 40
7 160 0.10 240 2 30.431 3. 826 0.152 2.371 93.48
8 160 0.15 160 3 25.142 3.305 0.126 1. 965 77.96
9 160 0.20 200 1 26.933 3.584 0.133 2. 147 83.74
K, 266. 64 265.27 255.68 254.91
K, 249.28 245. 46 250. 20 260. 09
K; 256. 84 262.03 271.00 257.76
R 17.36 19. 81 20. 80 5.18
R3 RAWKFESN [2] HER. BRPGE F_H[M] At fkE T b
J7 2K I SS MS F P fR AL ,2002 :4431.
; 051 2505 s 005 (3] e, ME— 7 B8C, 45 2 9 b 18 50 7 0 i B9 AL
B 75.28 37. 64 16.78 >0.05 GO T 211 2, 2011,33(2) 287,
c 90, 27 is 13 0. 12 0,05 (4]  FNAMg. P2 AR SR I F s A [ D] v [ = 2
Q37 ,2010,7(12) 1171
DR M 240 (5] ZEHe. b2 [ M. b 5 o B o B 26 4 A
it Fo.05(2,2) =19.00, 2012:162.
S O B MRS AR A AR AR I S B TS [6] VLVUAE 5256 B, TLIE4 250k B 48 i 3
W0 WLS]. B BigR2EE AR R4t ,2009:575.
(7] =R, %A E, %5 HAOH 68 S 5 (GC-
(&% 30wk ] MS) 53 M7 41 92 Bk 200 Wi U #8125 B 40 1 A8 Ak [ ]
W 22 4R ,2013,28(8) ¢ 1175,
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