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ABSTRACT OBJECTIVE: To optimize the hot sand processing technology of Alpinia officinarum, and to provide scientific

evidence for the standardized processing of A. officinarum. METHODS: The contents of galangin and curcumin in processed A.

officinarum were determined by HPLC. Based on single factor test, using processing temperature and processing time as factors,

comprehensive score of galangin and curcumin contents as index, central composite design-response surface method was used to

optimize hot sand processing technology of A. officinarum, and the processing technology was validated. RESULTS: The optimal

processing technology included processing temperature of 200 “C and processing time of 5.5 min. In validation tests, average
comprehensive score was 94.38 (RSD=1.02% ) ,relative deviation of which to predicted value 93.74 was 0.68%. CONCLUSIONS:

The optimized processing technology is simple and predictable. It can be used for hot sand processing technology of 4. officinarum.

KEYWORDS  Alpinia officinarum; Processed Alpinia officinarum; Hot sand processing; Central composite design-response

surface method; Galangin; Curcumin
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TIFRE L, 28] AR AR R A 24 2 e X AT i 204 % e
REFHEYIE K22 (Alpinia officinarum Hance) B T4
2R R ZZX S (h E B S 25 R e i B, it
k1706037, 4l : =99.0% ) ; 22 ¥ Z 0 BR i (16 iy 4 5
AT BRA W] HE5: ¢10087892, Zfi i . =98.0% ) ; SZI I
FAK N i B FCZEARK , B Rl G g 4l , At 3 o 43
Mragi,
2 HEEZER
2.1 BREMBZBFHFGE

B D (e R K b PRI /b i, 58, i, 97
BN ED B M AR B i, & D BT, Tk
IR — 5 R I, 45 A B K2 (44 2015 4 )
(e 20 M) (30 ) 7 ik 48 ], AN 7 B kD — g s ] 5 B
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ARG =57 0.8 g HFHFRE , BT 150 mL HIEHIE
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2.2.3  FRUEMZRMIZT 30k % R BOR G XF B S
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Fig1 HPLC chromatograms
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1 HEKRERNEER(n=6)
Tab 1 Results of recovery tests (n=6)
RS AR MR, e, PRI RSD,

,mg A, mg  mg % K, % %

P
H,g

MREZ 1 041 315 3.08 6.19 10099 9876 191
2040 3.8 3.08 6.08 9746
3039 3.00 3.08 6.03  95.89
4 040 3.08 3.08 6.13 9896
5040 3.08 3.08 6.17 10047
6 040 3.8 3.08 6.12 9882
EE 1 041 117 1.14 227 9891 9652 2.03
2040 1.14 1.14 224 9622
3039 112 1.14 221 9379
4040 1.14 1.14 224 9672
5 040 114 1.14 222 95.03
6 040 1.14 1.14 226 9845

54y, 435 LR R 100,150,200, 250,280 C [y ] 7>
Hb 2 BHKD 5 min, X 45 I BE A5 1 T il 28 A RE e ST
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Fig 2 Results of single factor tests
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24 BRIZT-MEEEEESRENDZETTZE
241 RIBEIT 545 MR ZEEE R T A, M
Gk R T B TV X R 25 0 A AR A B o B A
PRARFEME IS, 48 24 6] B A7 80 o i B A
RS /0N, e BOME T T B2 (A, °C) R il B[] (B,
min) {E R AR R, DR REE LW
RO s A L5154 (OD) A fabniff 1T 2[R 5
AOE RIS BT, AR A IR A mi X R 7 T AR
LR E 2t R LM RER ZER T E
SRR MR EZR EMERAERRER PSR
ERMESE 3 1~4: 1, AR [ 25 ) h 2 D R 22
F AR R R R Z2 2 TR R AR S 2 P
AL TR R 039 09 0.8.0.2, Bl OD= (R £ R & R/5
HERTRERME)<0.8x100+(FH XS B/EHERK
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R HPLC M E S B R 2R B ER
S, WRSAKEE 2, BASRE R 545 R0
%3,

*2 BEE5KFE

Tab 2 Factors and levels

o WE
¥ JHRE(A), T FURIHT (B ooin
-1.414 129.29 0.55
-1 150 2.0

0 200 55

1 250 9.0

1414 270.71 10.45

2.4.2 BAG SOr N AR AR R De-
sign-Expert 8.0.6.1 £ {4, LA OD {8 Ay K A% & X% 45 [H 2 70
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Tab 3 Design and results of central composite experi-

ment
g JOBHREE, W, RRIE,  RHE, oD
C min mg/g mg/g

1 270.71 55 3.97 2.68 56.87
2 200 5.5 7.69 2.86 93.94
3 129.29 5.5 791 1.51 86.62
4 200 5.5 7.92 2.59 94.28
5 150 2.0 7.83 1.27 84.19
6 250 9.0 3.72 1.98 49.62
7 250 2.0 6.88 2.49 83.54
8 200 5.5 7.59 2.80 92.56
9 200 55 7.62 2.82 93.00
10 200 5.5 7.88 2.74 94.93
11 200 0.55 8.32 1.05 87.32
12 150 9.0 7.86 1.59 86.66
13 200 10.45 4.84 2.65 65.09

BIHEA T 22 o0k A A — I LA A B 2 on etk el e
B4 Tl Y=82.20—9.97A — 7.86B (P=0.0514, R°=
0.365 4) ; —IRZI T34 FEN Y=93.74—9.9TA—
7.86B — 9.10AB — 10.49A° — 8.26B* (P=0.000 1, R*=
0.991 0). lid i PIE XA R BR WA, 204k
P 14802 7 R P>0.05, 2 B 2 7 iR RUOR H 3 3%
PE, RMEBARF S A AR 55 AR 5 2 (8] 2 56 R
25 PIA BEAR, TN 22, R Z LA RIS A5 Ik
Z 00 [ 4814 7 R P=0.000 1(<<0.01) , B , 3
IR SRR S T S 1V A= 18116 SO vt &
IR 2T A1 40L G UL G A TR Ay B A ABE TR, P2 AR 70 £ ] 1
SHAT T 2550, SR LR 4.
x4 HESWER

Tab 4 Analysis of variance

p/3l ARl H Sy Fld Pl
T 2722.68 5 544.54 266.36 0.000 1
A 795.26 1 795.26 389.01 0.000 1
B 494.36 1 49436 241.82 0.000 1
AB 331.06 1 331.06 161.94 0.000 1
A 765.73 1 765.73 374.56 0.000 2
B’ 47481 1 47481 232.26 0.000 1
Bz 14.31 7 2.04

R 10.62 3 3.54 3.84 0.1132
liigis 3.69 4 0.92

pevill 2736.99 12

WP BN, % I A R R ) FAE R
266.36, P<<0.01, & BH A5 70 HLA B 50 s i RER N
0.991 0, 15a BH J7 R 1) [ A5 5 4k { AR & 2 (] i 2 b ¢
Foe BN, DA AR A 99.10 % Sk IR T AR 56
Frk iy A AR & [FIE, Jr R B R U000 F ok 3.84, P>
0.05 , FE/m SRAPTIUA i 25, [0V o A 2 ] ] X s P £
A E O R4
2.4.3  man AT AR HE LA Oy AR
Design-Expert 8.0.6.1 5 {422 il # il sk 2 1 ] B [11] 528
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Fig 3 Response surface and contour plots of the ef-
fects of processing temperature and processing
time on comprehensive score of 2 kinds of com-

penent contents

244 TZABE  # FIAROLEE R AMEE T2 E
B3k, 4R, mRER ZERRTENFHE
A3k 778 .2.79 mg/g, RSD 43+ 9 1.27% . 1.19% (n=
3) ;0D FF-2{i 4 94.38,RSD } 1.02% (n=3) , 5 Fii i
5 93.74 FXFIR 2 N 0.68% (<3%) . WA TEIZSEMT
il o8 B M R R SRR A, TR B A, FF A
2 JEL T D £ A 0 R IR B IR , BRI P45
5 P AT Al T o R 22 M T2 AR i
D7 iR T B2 R TR AR AT, Hazk
il T2 A M
3 itig

BN RS, SRR R A
() A A SR AT (AL B A DAL, 3kt A i o e Hh R
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s RS T 2RISR 2 Sy o)y 45 v FH ey R 2%
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Frid RGN . T H SR BARBE A5 3 AR
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