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Optimization of processing technology for cream with mixed accessories of oxhide
gelatin and honey by central composite design-response surface methodology

XI Xiao-hu, LIU Xia, TONG Li-guo
Shanxi Provincial Hospital of Traditional Chinese Medicine, Taiyuan 030012, China

Abstract: Objective To clarify the optimum conditions for the preparation of mixed materials of oxhide gelatin and honey. Methods
Using the dosage of oxhide gelatin and honey as well as the relative density of refined cream as factors, and the paste forming and
fingerprints as control indexes, the central composite design and response surface method was used to optimize the paste preparation
process. Results The extraction process was as follows: 6 times of water amount, soaked for 0.5 h, extracted for three times and each
time was 1 h, which was 8 times of water for the first time. The main chromatographic conditions of paste fingerprints were as follows:
Mobile phase was acetonitrile-0.1% phosphoric acid gradient [acetonitrile: 10% (0—>5 min); 10%—35% (5—15 min); 35%—85%
(15—30 min)], and detection wavelengths were 238 and 280 nm. Paste fingerprint: 12 common peaks were found, and the peak No. 7
was identified on honokiol. The RSD values of precision, reproducibility, and stability of each peak relative retention time and relative
peak area precision were all less than 3%. The best conditions in the preparation process of cream were as follows: oxhide gelatin
(8%—12%), honey (22%—28%), the refined cream and relative density (1.20—1.25). The absolute value of the deviation was less
than 3% of paste preparation amplification experiments. Conclusion This method can be used to ensure that the paste had good
formability, and the chemical composition is relatively high.
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SRIEJZ = Bt e — 26 TAE N 03 St e bt 7 40l
HENMLESE, RIEE 7 s —A A B
HREE N . HAT, SAMHKIIIUERT 4 FA R R
(b, R far e, Bk 2kHE 7, TR
G, (HE SR BEMEHIEARRED, MER
G UER . ARSCIGPILE IR b, InssE oy iy
PELLAGE SRR IR, WSt LA W] I &
g S [ U SRR U A% B e s i Uy
W, SERR AR R A R R R T
1 IE5#H

Agilent 1200 =808 AH (L4, Agilent 237
BP211D. BP310P Hiy K1, f[H Sartorius 2 .

S FTH AR AOR HtE . 2 XS ORI,
JEA. KB A, R, HEE. BT
JORERE . AR B =M iy, &l
B 24 A I T i R % AR e KU KB RHEY)
i % Rehmannia glutinosa Libosch. () T-4EuE . <
JERMEY - Angelica sinensis (Oliv.) Diels [T/
. X ZEHEY) % % Scrophularia ningpoensis Hemsl.
T B . ZSARFBHEYIRAS Citrus aurantium L. 1)
T4 R I ER IS H . AR ZEEHEY)JE A Magnolia
officinalis Rehd. et Wils. #5157 « SRy E
K7 Rheum palmatum L. [PARFIRZE. S RHED
L4 Prunus armeniaca L. var. ansu Maxim. 5
AR (R0 B . B SERHME Y LEfZ Corydalis
yanhusuo W. T. Wang ¥ T = Z2RHaY) 50 5
Alpinia katsumadai Hayata. ffJpFT-. P GORE
YIHE ¥ Cardenia jasminoides Ellis. JlZ R SEI10 8
Hldh s EERARMEAEAS Areca catechu L. [l 2R
SE KD B . % BHAE ) B R Atractylodes
macrocephala Koidz. RS ERIDHIN . Aok 2y
PR B G (hIE 2 2015 AFERROIE .

FERTE ik 110721-200613), KiE# (k'
110756-200211) HJE AN (45 110729-200411),
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PR, W T CGRRRR TR Y, hRUES 5 - WS3-B-
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Gmelin (1) Sz 2 Z& Ve AT« S8 i B RS
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Wt KR WK 1, T7 2500 W& 2.
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Table 1 Design and results of Le(3*) orthogonal test

WER KR _
% Ah BIE Ch DK © el
% B I%

1 05(1) 6(1) 05(1) 1(1) 0215 0413 0314
2 05(1) 8(2) 10(2) 2(2) 0246 0489 0367
3 05(1) 10(3) 20(3) 3(3) 0356 0524 0441
4 10(2) 6(1) 1.0(2) 3(3) 0365 0569 0467
5 10(2) 8(2) 20(3) 1(1) 0245 0456  0.350
6 10(2) 10(3) 05(1) 2(2) 0281 0487 0384
7 20(3) 6(1) 20(3) 2(2 0296 0574 0435
8 20(3) 8(2) 05(1) 3(3) 0321 0512 0416
9 20(3) 10(3) 1.0(2) 1(1) 0235 0455  0.345
K, 1122 1216 1114 1.009
K, 1201 1133 1179 1.86
K; 1196 1170 1226 1.324
R 0079 0083 1122 0315
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Table 2 Analysis of variance
WEESRIR WM HHE F{#E B
A 1.3047x10° 2 112 &
B(%%) 1.1527x10° 2 1.000
C 2.1087%10 ° 2 1829 &
D 1.6622%10 2 2 14.420 P<0.1

Fo1(2,2) =9.00 Foes(2, 2) = 19.00
PHREGR, KT, T 100 CHET 20 & i,
RRE, IWHHEERE GRER=EE TR,
222 KEFEEERB RN ED

(1) B4 Mkl Agilent Zorbax SB-Cag
FE (250 mmX 4.6 mm, 5um), ki 30 C, -
0.1%BE IRV (85 & 15) A imahA, Frilli Kk 254
nm, ABUR R 0.8 mL/min, HEFEE 10 pL.

(2) X S IR ) 25 < A 26RO B 3% 5 g,
BV AR, 9057 K 25 4.132 pg/mL 56 IR Sl 90 o

() HERM R & BORE 3 9, K%K
SE TR ML, s B fek e L AF S S 0REIR, 100
mL HEBIE T, RSN EE 40 mL, BRE i, N
Al 30 min, JEA, W REAME ORI, $7
AY, ERL, KSSFECEIEM 20 mL EHEIR R, 5%
W, N 8% 20 mL i A ALEE 2 min, FEIN=4
F 20 mL [F13E 30 min, 4)2, BIWEZ, RZE
MHAM RS 2 Xk, BHEE, T, %2 10
mL =T, ER, WA,

(4) FESDE: FZRpER S HI& 7, A
d AT AT 3 Uk, BOPIME . [FIVEAS IR i
LN ¢

KRR R =5 T K RTR b T7 RS
K H

TENMEERER, M P<01K, BEDA
WEMEER, AR T BRERTATEE,
BRSSO — e $R R ), 8Os T 8 i
Ko BEHESR T2 AiB1CiDs, T 2N
K 8 %, HAMIENG P R T AL SR T
23 WEIZHEE
231 WETZHM A R 2 I0E,
WA AT 2R R 20 4y, Bl 5 Him 257,
FARIE WP T ETRE, 8, S48, In#hak
ARPEIUI, BENT R 257K, Fr 25O kI (80 °C
AL FEAE 1.10~1.15 ¥Ja]), ANWie, # 50k
TR, 5 7 S0 3 i AR 1R i O R A B TN

Zi, ANWiPE. FHECIRIT, #ed/NK, FRERIIAE
XPERE, FSUKPRRAE, Fh /N KA, E A
FEWRAR B (PARNT 25 BETE TR N, 455K, WU 56 ik
232 Mt USRI, RBERE,
RN 2 5Bt Z800K, His), BRI,
T80 C/AKMHEIR 5 min, A1, FREfiE, HEH
X2 o

233 fRoUE il

(1) R 444 (1% FE 4 Agilent Zorbax SB-Cyg
FE (250 mmX4.6 mm, 5 um), ¥R 30 C, ish
FHR LIG-0. 1% R A, BREEVERL: 0~5 min,
10%Z.fi ; 5~15 min, 10%~35%Z.i; 15~30 min,
35%~85% LI ALYk 238, 280 nm, AR &
0.8 mL/min, EFEEE 10 uLlM,

(2) SRR 12 2 I E R e
i WS EITA 49, RSP T2 I, ik
TR TS R OROIR, TRONEETE T, RS
FE 50 mL, 298, FRE i, 5 ALFE 30 min,
A, FERRE R, RN RO T R, R,
H 298 25 mL #4642 10 mL, BIF5.

(3) ARSI FegEil (B D g
12 AL, o 7, 8 S5 A SRR AR
J A 0T AT AR R OR B I IR), 20 Sl ik kg R SRR I
FIRE . 7 0oy B EEAXT RN, T, [
IR ANSY A AT ATERER], VA IR AR,
58BN FEEMN B BERRE (S, it
A0 TR OR B I )R 7 (RS 5 v kg AR AR B 1)
l)): W1 (0.279). U2 (0.351). W53 (0.805).
I 4(0.817). 1 5(0.859) . I 6(0.876). I 7(1.000).
I8 (1.026). 159 (1.043). UK 10 (1.069). U 11
(1.169). & 12 (1.282).

MR (f,) = SCBRk e T A ()8 J7 UK &t
(m), n=1~12

TREUEIEAF Y (Z) =(fifyree e -fig) V2

(4) KRR BRI il RSk
RIS 15), ESHEFE 10 K, ME RS, &5
BTG IEAR N O B 5 ) RSD 2k 0.09%~0.42%,
AT TR RSD b 0.24%~1.97%, A3 28k i
FF AR -

(5) EEMERL: WA E T, [
LA BRI 10 4y, BEATINGE, 45 A VEIRIAR
S B IS ] RSD &y 0.34%~0.65%,  AH R I [T FH 1
RSD Jy 2.03%~2.85%, ML,
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Fig. 1 Paste fingerprint (A, C) and control (B, D)

(6) FevE MRS HUA ksl (RS
A5 15), 2 F5 0. 05, 1. 2. 3. 6. 9.

12, 18, 24 h &, S5 ARMIUF Gk, %6
T FFG O B 5 [R] RSD 4y 0.03%~0.05%, A% Ig
) RSD 4 0.68%~1.24%.
234 EABOHUE TEM R R,
R I A B (A IRBAE & (B
AN (C) hAERE, KEKPILE 3. B
B RAME [RArE (1 20 W rik: .
FORBEG, AR, 5 (0.240); Wahtk:
BURIEH, P LU (0.4 4005 T2~
8 TG AL, v L2 A I, 3204 N IE (0.4
5391 Ffeg g [eacEil (155 vWoririk: [\
W0 238 nm AT 280 nm XU R R AR S0
JLCERRFIEVE 12 A4S, THEARRTE AR £, #3953 Z,=
(fifyeee e fi)2, BT 150 0k Ak A 0 VT
S IR AR, REANE AR VR B bR AL
0~1 MWH—H (d), FIEFISVFH—E (OD)
$o U UFI%, 15 OD. 453 Lk 4.

OD=(ddy**+* dk)l/k
k f&hrse

X S B /)N B e P i A A0 (L B R HBR 4 1)
bR, 2K Hassan J7 ik AT HU# 4ok A — 1
dmin %D dmaxo

Ainin= (Y max = Yi)/ (Y max— Y min)

Aimax= (Yi = Ymin)/ (Y max— Y min)

#3 WEBIZ-ESRITEERKTE
Table 3 Preparation of paste-factor and level for central
composite design

K A'l% B'/% C’
-1.732 2.6 116 1.17+0.01
-1 6.0 15.0 1.21+0.01

0 11.0 20.0 1.26£0.01

1 16.0 25.0 1.31£0.01

1.732 195 28.5 1.35+0.01

SCHRARGE, eSS o Bk B 7 /b T 51 15%
KA, BERFNEI N 20% 2047 . T & 2RICE Skl
RPEANR], 2807 T TR, B R B &k 5%~
8%-. ZIH A 18%~23%. JEAMNIKHN 14%~16%.
WA 12%~15%11), gpi e K%, 454
TR JR I e s P e B DR 3R P A DA K 2 PR ARl St
7] A5 FH 5 T 135 vk FH %) S, 86 o 0 T G R e

EROEMEME (R 1 F1-1). B E FHX 2
JRE 8 ok P R 2 S 4 A
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Table 4 Central composite design and results in paste collection technology of Runchang Tongbian Cream

KRS A%  B/% C Pk $RGUENE OD | WIS A%  BY% C M fREERE oD
s1 1 -1 -1 051 1.00  071| S11 0 -1732 0 0.91 014 035
S2 1 -1 -1 092 020  042| S12 0 1732 0 0.81 042 058
s3 -1 1 -1 059 080 069 | 513 0 0 -1.732  0.39 053 0.6
S4 1 1 -1 089 039 059 | S14 0 0 1732 071 016 033
s5 -1 -1 1 1.00 076 087 | S15 0 0 0 0.91 035 056
S6 1 -1 1 052 0.00  0.00| S16 0 0 0 0.90 037 058
s7 1 1 1 091 054 069 | S17 0 0 0 0.92 038 059
S8 1 1 1 058 018  033| s18 0 0 0 0.91 041 061
S9 -1732 0 0 0.0 013 0.00| S19 0 0 0 0.92 033 055
S10 1732 0 0 061 046 052 | S20 0 0 0 0.92 031 053

235 FAAUT RS, ] minitab 7.0 it 2.3.6 USRS ARG FTHLA I I T R,

Hedl, DL OD {f A RAR 6 45 IR AT 22 e e M [ml
VR 2 T R, B W AF SRl R-Sq (R-Sq
S o A ] JE J7 REAR R I A AR S ) BE g, 2D
PRIy R T O A R, e I T 1,
AREBR LGB AT AW G TR Y=
0.53—0.26 X;+0.085 X,—0.091 X3 (R-Sq=0.421),
I A R Y=056—0.33 X;+0.085 X;—
0.091 X5+0.26 X;2—0.11 X,°—0.18 X5?+0.25 X;X,—
0.30 X1X3 (R-Sq=0.931). £t 2 JiA[nl)1 /7 FEf)
R-Sq # i, P REmy, PR, Moakdt kit
BA,

I FH minitab 7.0 Zo i A4 4 HE OD fEXF 3 AN
FHERE 2 ANFERNT 4K, 450 WK 2.

I FH 500 T8 23 B % DR 25 BROAR T VR, o V7 gt 2 5 1)
ULIHAS EAE ok, & 2 nfq, A’ B C'#% A
HEWAZHAEH B, AHHEL, BAX&Lr,
FEXARLF, AR AR T2y o AR 2% i 7, 3
AR ZE BT AT 8% ~12%; B’ 22%~28%, C'
1.20~1.25 (80 CME ).

2.3.7 JBOGRIGIGAE B 15 FAb Ty E M
Jr AT IR I UE . (R T Ak LS EE RN
LHE 3 M NSH % F 7 (A 8%, B'22%. C'

T e,
e T W

ST
o o I
T

2 Bt shEE
Fig. 2 Central composite design-response surface

1.25; A’10%. B'28%. C'1.25; A’'12%. B'28%.
C'1.23), w2 [ 2 = (PRI — SO0 )/ P 0
i1, S5RIE 5. MZEARERNT 3%, BLUIHE
ULCIE TS

AN B Tl T © G B
ReJ7iE R, N6 K IR 8 A /KR 1 h)
ISR 3 K, K 1 h, I AIHHREOR. @

=5 MARWIIESR
Table 5 Validation of enlarge experiment

o . ob Tz
75 2 —
TRIME SSAE XHE%
1 A'8%. B'22%. C'1.25 0.128 0.130 1.6
2 A'"10%. B'28%. C'1.25 0.119 0.122 2.6
3 A'12%. B'28%. C'1.23 0.119 0.116 2.2
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FEAARURITT R, AR DL, @ SA 5 L4 5]
e bR . R 8 2 & T IR AR P2 1
Febk. BOERBUGUHERMTE. TTBRE R R &
VEObRUE RS R TE DL R A b, FOB A T & i
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JECHEMERE S, 2 R AR AT FH G ELYE A3 b v X
o, e SR BAE e
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ZIRRINAEAL BRI B (IR 205, fRIE
B 7 IR R B AR A B 1) HE R D L R PR RN R 8L
T ORI AR LR A A2 B 23 TR O B R RS 15
B, TAE T 2 A0 T 2O [RICE R AR
YER, ANE BA— 3 B LA e IR eV E B 5 i
HEIVETERR) .
3.2 WERERFEREED

B AE GREATPRIEY 25350574 3~9 g.
B R U3~12 B &, % BASIK R
K fEHE 8%~12%1H5H, XH A ERIEA
3~7.59. IR EIEAATT . I H W
7R 15~30 9, HEREEH M PAE, 25
BAFREAMEARRELR, B E TR 5 R ik
1T%%2,
33 BEANEMSUERSEEEMLERSH

SRR I, EAS R G2 IR I DL A 1
T 7 R PE R 27 123 (PR, HE IR AN 2 IEAH DG,
BB FIERNH T &AL 201
RIS B AR, K 2 TR AR A LB e X1 1,
HFSED T, VP R0 T e .
34 BUBEILTNERERSN

(D RSB S R RIS IE T, kR

A AN 7 B R BEANR], 3 80 Z R 4 1)
FEPEFIINANI ()7 2257 (20 AT5 i 8 ZiRkb ARSI
JEAM KRB, WS, ARSI
RO, LA vh 25 2 il 2 B
HnAAT—E A (3) APFAKA “H—0”
W SEWMER KA N “17, Ehhy “07, HAbfg
Iy Bt SR AT DU UGS . ASPEI0i2 AR EL
FARPSVP > 225, AR ZER KD
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