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Optimization of Processing Technology of Ginger Carbon by Central
Composite Design/Response Surface Methodology
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( Guangdong Pharmaceutical University, Guangzhou 510006, China)
[ Abstract |

Objective: To optimize processing technology of ginger carbon by central composite design/
Method .

response surface methodology. Sand-scorch processing technology was adopted with processing
temperature, medicine thickness, processing time as independent variables, and absorption power, the contents of
tannins, 6-gingerol and 6-shogaol as evaluation indexes,levels of independent were regressed by multiple linear and
fitted by binomial, response surface methodology was used to select optimum processing technology,and predictive
analyzed. Result; Complex correlation coefficient of binomial fitting was high, and overall ‘ normalized value’ was
0.870. Optimal processing technology were: processing temperature 310 °C, medicine thickness 0.55 cm,
processing time 15.5 min. Deviation between result of optimum craft verification test and binomial fitting equation
forecast value was —2.59 % . Conclusion; Central composite design/response surface method could be used to
optimize extraction technology of ginger carbon,and it was simple,had good prediction.
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2.1 WK e gy vk
21,1 W HEEE thoK A I E RO Y R 2
0.5 g AFHEFRE, B TOAE 105 C T8 216 H 1Y%
AL, T 105 C 4R 4 h J5 e HoK 7. 45 R 3%
WA H L 05 7K R 2.38% .
2.1.2 WHEERAEMZL S FREOE AR
0.16 g & 100 mL &I AFEFE , N pH 7 B #ERR
T PRI S0 O W R 2R 20 BE RS IR 1. S mL 100
mL Ff 0 pH 7 R 92 s TR R R 2 B T
0. 023 8 g+ L~" [0 W HY 6 U5 b R VR TR, RS i
WP EE AR MERS W 0,0.5,1,2,3,4,5 mL, 535l & 25
mL g, 0 pH 7 B8R £h 92 s R B R
5] o AE 665 nm b WO BE S AS [ H 5 7R
Y=7.80X +0.01(r=0.999 3), W I =LiE 7 0 ~
0.118 9 mg PR RILF,
2.1.3  fEElmim i nml & 8 T 22 A 2
iF 80 H A 100 Hifii, B 80 HF,100 H Ly T 24
S B R ZY 0.1 g AE B PR, B 100 mL HIEHEIE
LRG0, 031 7 g+ L' B9 W O W U 25
mL, B8 i 4R 3h 4% L (25 C,150 remin™") 4R 1
h g, BPAS .
2.1.4 R CHEEM RS AR R 5
B[] — X BRSPS, SR 2RI A8 6 IR, B EKEE I . Uy
R0 6 Oy KB FRE % 2. 1.3 WU 5 B il A
A TR, I E , 7 58 T Ak 5 K A o I VO3 )
76 0,20,40,60,80,100 min U 42 , % 22 {13 /i VA W
MRRE T BRI A (43 80 H)0.05 g, 3t 6 iy,
K% PR, B 100 mL H S HE T, B9 07 3598 %5
AT 0.985 g+ LAY 0. 45 mL, il £ fi ik
TR, T R B AR R, AR RS
A &M RSD 4 0.10 % ,0.62 % ,0.10 % ,
SEH IR SR 100. 21 % ,RSD 2.98% , 35 Bl % )7 1

LK
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2.2.1 WErFRAnMERLeS  BEE 7R S0
mg K5 B FRAE , B 100 mL [ 45 € O T, oK % #
JEMBERZIE % B 10 mL, & 100 mL 7 (4 &
L, K B B 205, #2045 0.0511 g- L™ 9%
RO B R . R R e B BRI R 0,001,
0.5,1.0,2.0,3.0,4.0,5.0 mL 4> 3 & F 25 mL 5
B, A I B B R VA W 1 mL, T4 B oK
12,11.9,11.5,11,10,9,8,7 mL, Fi 29 % 5 % 44 %
TR B 2 ZI B, 4540 U E 30 min, 7 760 nm Kbl i
W YGRE G FE R Y =87.42X +0.05(r =
0.999 8) , W& FE7E0.000 2 ~0.010 2 g-L ™' F R
2.2.2 AW EIE BT 2R A MR R R
1 g W% PRE , B 100 mL £2 @& $, i 80 mL 7K
WO 0, A AL R 10 min, YA, FH K B B 2 20
FE5) 08, 3 LRI UE R A IS8 T 40 mL, B
100 mL A5t i, K B = 20 B, #8259, BT
2.2.3 MR EEM RUEME ONFEOR K%
SO B TR 3. 0 mL KR 6 2RI E 6 IR,
HERGEE o IR Z MK 6 1 KS% FRE , #%
2.2.2 T 7 oo s A W, K I L
SE M KA VA TR, B8 )5 AERE 10 min @
HWOCRE , FR R e, WEREM B K 0.5 g, It
6 1 KEHMRE A MA0.511 1 g LT BT
i X BRI 2. 8 mL, il A s ORI 6
Wi, 255K % B H % A2 1k RSD 43 3
$0.60 % ,2.57 % ,0.68 % , #F J5i F ¥ [ Y & Ky
99.71 % ,RSD 2.91 % ,F2Bi% 7 017,
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2.3.1 i %  Ultimate™ XB-C,, 4, 3% 4 (4.6
mm x 250 mm,5 pm) , i 2 AH H EEE-7K (702 30) , A
P 230 nm, JE# 0.6 mL- min "', FEE 40 C .
2.3.2 tpRifEMLR LR B 6-L R N 6-F
Xof HE A 3 R, RS AR, DA B R R 1.0 g-
L7T6-22 B 2 g+ L7 6-32 45 W 1 % BRI . KS
5 £ WG R U I B AR A BOC R R 6 A []
JoT B U R T VR o RO 3 1 £ 3 2R 1 G ol
20 L 43, LA T R R O A R AT e IR S, A5
6-ZEFE J 6-F I e T FE 40l Y =48 632.7
X - 57753.4 (r =0.9997),Y = 153 849.2X -
27 830.6(r=0.999 1) , &ML FE 730k 1 ~200 pg
1 ~400 pg.
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2.3.3  HEECAR WA BT Z AR A R R (X, ) 24 0RE JBEBE (X, ) R i i ) (X)) S A

(i 60 Hfii)0.5 g, M % PR, & 25 mL &, K
A FEE 5 mL, # A AL 40 min, JLEEIR, HEF
FEAh L HES),00 0.45 pum P8k IR ZEUE W .4 C UK
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— X B W SR HERE 6 IR, AR W . BRI
SRR EES, 4% 2.3.3 W F ik FATH 4% 6 it
TR, A3 I A, 75 5 A M R A U TR A
AT 0,2,4,8,12,24 h kAT, B R E . B
RS EMZRGM IR 0.25 g(AEHH 6-FHER
25 wg K 6-F Ml 71 pg) 36 iy HEEFRE A
—E Y 6-22BRER RN 6-22 0 Wy X A # 2.3.3 T
B R R R W TR R i = UL = A =y 1 = T
B, GERRW6-FHEKO6 LMW EE ER
PR E Mg T AL RSD 43 Gl oA 0.90% ,2.27%
1.75% ,2.27% 31.33% ,1. 11% ;6-% 3 2% () 3 ¥ [a]
e Jg 101. 9% , RSD 2. 93% ;6-25 47 iy 1) 5F- 24 [a] i
2 103.9% ,RSD 0. 93% , 6 W1i% )5 ¥ 1T 47 .
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Z A 25 {EL-5 68 A 22 18] 22 B 02 L iy Jst U o A
R T, Bt WAk 2. IR Sk
BT RPN 25 AT SR D T2 1 %) - 2 gt A M o], 1
il JEE 0 5 B Al R A 4 o e I 45 BN
IFi) e o o JE 11 2 7%

1 ZRAHNIZERGITERKE
Xy e i i X, ZiHF IR Xy JE i 1 J]
7K
/ C /cm /min
-1.732 280 0.20 10
-1 290. 57 0.28 12. 11
0 305 0.40 15
1 319. 44 0.52 17. 89
1.732 330 0. 60 20

LS W B T 6-35 9 28 R 635 s T 11
HOTER, R R R AL R 0 ~ 1 Z Wl pg e ) —
i (OD) ", &4 Hr OD 45 F 235 JL I 3%, 75 5
PP OD: 3T OD = (d,d,---d,) """ (k NI E) . B
LSRR 2,

2.4.1 RIS R4l g R, s
K2 ERWBHIZEREIT
o, X, X X, % Bt 77 [z 45y 6-FHHE 6-Z2 I 43 0D
/mgeg ™! /mgeg”! /ngrg! /pgg!

1 290.57 0.28 12. 11 0.465 4 0.704 0.359 2 0.704 2 0.536 5
2 319. 44 0.28 12. 11 0.863 5 0.0329 0.526 6 0.478 6 0.290 9
3 290. 57 0.52 12. 11 0.265 4 0.68 0.608 8 0.748 1 0.535 4
4 319.44 0.52 12. 11 0.584 6 0.187 1 0.483 3 0.496 6 0.402 5
5 290. 57 0.28 17. 89 0.657 7 0.681 2 0.335 7 0.546 1 0.535 3
6 319. 44 0.28 17.89 1..000 0 0. 000 0 0.149 2 0.1325 0. 000 0
7 290.57 0.52 17.89 0.563 5 0. 406 2 0.3577 0.395 0.424 1
8 319.44 0.52 17.89 0.940 4 0.275 1 0.209 8 0.138 6 0.294 5
9 280 0.4 15 0.355 8 0.428 3 0.28 0.678 3 0.453 1
10 330 0.4 15 0.455 8 0.0222 0. 000 0 0.000 0 0. 000 0
11 305 0.2 15 0.6615 0.472 6 0.374 4 0.562 1 0.506 5
12 305 0.6 15 0.5327 1.000 6 0.3555 0.534 7 0.564 2
13 305 0.4 10 0. 000 0 0.450 8 1.000 0 1. 000 0 0. 000 0
14 305 0.4 20 0.984 6 0.0329 0.163 4 0.130 7 0.162 2
15 ~20 305 0.4 15 0.5827 0.544 3 0.416 4 0.538 6 0.516 4
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.10 -
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DU 3 4y, g 8 — 00 S 0L A TR Oy F AR Y
2.4.3 AL A SO TEAY AR T LA
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R A RS T E AR E R0+ o (D ATTINNG
i 8 M AR 0 T2 KK S R LI 1

0.413 371
0.277 831 1=

s, 0.136 488
-0.004 96
-0.146 41
-0.287 65

0.5199
0.414 266
0.306 332
0.202338]_—=
0.037 385
-0.00 627

0.422 76
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BEAD 1 0 i A M ) T 25 S O L ) L BE 310 °C
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A T B 5 S 0 (8 AT LT R e 22 [ e 2% =
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