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(%% L AL 5T 3~5 min.
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B9 0.10, 0.20, 0.30 g, 3 WEEL A5 KR 5 Y
T M SR AN K FH R A5
F1 BAPILIAHFMERHEIRIT

Table 1 Type and dosage design of emulsifier
in the formula

1618 FEfigsff  ACS—210 gl MO8 figi s i
ﬁﬂﬁﬁz% g el i A L]

PR /g BRI /g PRl ot /g
1 5.0 0 0
2 0 5.0 0
3 0 0 5.0
4 L5 2.0 15
5 L5 15 2.0
6 2.0 15 2.0
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J UM A A R SR T AR R R R, Tk A
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HMIAEATE 5 S LA IR 5200
234 BHBFRURRE
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Table 2 Design factors and levels of response surface

optimization experiment

A: PEEFFHER

USS %JEE‘; o B BB e C AR/
-1 60 0.10 70

0 70 0.20 75

1 80 0.30 80

2.5 WlSIENRFE
251 REFH

TPOE 8 Y 28 A 97 T ol T SR A PR

HEWET, RIRMEIMREGE, FEirk
PR, DR R T R AR .
2.52 pH {a% @

BRI et (14 0 32 9 T R A o P 2 7K P
i, FRREEEEIEAT pH AN . pH T EARIE
GRS, SEAE AR sk A, SRR
Tk s PR HAR /N IR ARE L, (AR 58 42K
FEREAR T, I pH B, FF pH THEE0RE R il %
BE; B EEIE 3 R, BOFHIE.

2.5.3 @ E b4 W

UG 5 1) 2K R T RE AR b 3 B 3 S T
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h JFHUH, W S iEIE 5 R T B H A, igR
A I G s H A AR 1k
254 RETHARN

BUE TR LA TR AL AR 3 ST T
BRRELODE T, RIS, BETEOb, REkE
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MILAL, WA ORI A 24 s L AR 1k
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Table 3 Influence of the type and amount of emulsifier on

product performance

. = , o BE

A SRR R R ﬁéimmm§mﬂﬁﬁ%ﬁ
. 1618 PRI 5.0 5 RAHE  5.64 A
LA ACS-210 I EREE 5.0 5 LA 583 A
M68 fiE i PR 5.0 g 5 B 578 e

m M pcso10-M =
16181 SA;SSI(i 5M68 6 é*ﬁ 557 K%*%

g2& My618:MAcs-210MMes™

AN A

LA 151,520 6  RAEIK 582 A%

m M pcso10-M =
16182 OA;SSZIUZ 0M68 8 é*ﬁ 566 é*ﬁ

3 ATAL, Ui e — L AR R A5 B 00 ok 2k A
PFREMMERRARE, BH0E; BnE4
AR H A R A AR E P, AR A FLI A
o A 5 2 i Bl K oy 2. 9 82 A FL AR
Myg18:Macsaro Mue=2.0:1.5:2.0 I5F, il £ 1) 2K 16 /30 T
FEAE St AH LA o A BB DA B AT, T A FE 1
FRETEEIR AT A 2R . I, AR A 30
F 1,618 Mpcs10:Myes=2-0:1.5:2.0 T G ] £8 32K 15 7 P
T
3.2 EEFM R RN

BB 7 i B SRR A B BB . A
AIF 5 358 P8 D 0 R I AR S 3G AR5, 0 3 7 5
N X AR T AR TR RR R, 55N 4
Ji7R

HH 4 AT, BEE BGHR0 2 I e P i s i,
i R PE A SRR M A s B R R
hn, kPR E PR BT SR R IR A R, Yl

1020 g RS, LTIl 8; A 0.30
g RUmy, BETEREE 5, DUl AR i
Z, 2SETMAESERIR, ARSI, dtbHElT,
SRR 7R kA 7 RS B OR3P i v i AR AR
ENE, HAFEMEREOR, R RS RRCR o
JREEELF . P, MRASFIRCREMEFEIE, 85 0.20 g
AR dre R
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Table 4 Influence of thickener type and amount on
product performance

WHRAE AR RETEY pHHE  THREIE Rtk
HE 0.10 g 4 5.58 i AEHE
#FRE 0.20 g 4 5.65 G G%
HZ 0.30 g 7 572 G G
R 0.10 g 5 5.81 L exi
R 020 g 8 5.65 G G%
R 030 g 5 5.57 G G%

3.3 FLLREEM = miEEER R M
FURIR A AR FIARR & SRS R,
T S AR B 3 X 77 i A PR RE 7 A= B mR . A [m] L,
PR E T i 4 B RE R A T RIMEREIN SR 5 7R .
x5 ILREMTRIEEHE
Table 5 Influence of emulsification temperature on
product performance

FUALIREE /°C BCETESY pHAH  THAMmIE FEE
60 4 5.48 G ey
65 5 5.64 i ey
70 6 5.66 i Gk
75 8 5.74 i ey
80 6 5.82 i ey
85 6 5.75 i Gk
90 5 5.67 i NG

M 2¢ 5 Al FLARIREE SR Ead e ek kA A
FE 7 b BB TR AR . M FLARIR B 60~70 CHY,
BAT IR NS M FLALIREE , SR ZLAERCR AN 2,
A5 B 7= A ORI, MRS AN 5], IR 80~90
CHE, BRI LI ZLILE R RR, 7= PR
Wi/ INECEC AR, AFRARIE S o0 388 1o VL5 ) 93 i
Bl g kAL, RIS .. 43
TR 75 CHE A= @S, B PR 3car.
P, il A ok A T/ 1 A LA IR e 4% 75 C
PONERS
3.4 HEFRIUPIREMN T mEEHZM

PR IR A 114 P et T R A B 0 M SRR T
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LTI ERAR, BORTETAREA S L 5 Bl U
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Table 6 Effect of rosemary extract concentrations on

product performance

I EIRI B 0 /% BT AR pHAH  FEtE

30 5 G 552 A%
40 5 G 556 A%
50 6 G 564 A%
60 7 e 572 B
70 8 G 565 A%
80 6 e 571 B%

3.5 MBIEMLALEESER
351 ERRAAFEARER
PN | L B S SO B P ) b7 3
WA R . FURELE 3 AN T N A Al . 38
i Design Expert 12 #5347, BBD 32803t )5 &
M L/ TR AL S B 25 SR R 7 FioR o
*&7 BBD ZRRIHHARRER

Table 7 BBD experimental design scheme and results

Sl EEFRNH MEAR GULRES %A

e B /% g C W
1 70 0.20 75 8.60
2 70 0.30 80 7.80
3 70 0.20 75 8.70
4 60 0.20 80 8.10
5 70 0.20 75 8.60
6 70 0.10 70 8.10
7 70 0.20 75 8.70
8 60 0.30 75 7.80
9 60 0.10 75 7.70

10 60 0.20 70 8.20
11 70 0.10 80 7.80
12 80 0.10 75 7.80
13 80 0.30 75 7.30
14 70 0.20 75 8.80
15 80 0.20 70 8.10
16 80 0.20 80 7.60
17 70 0.30 70 7.80

HH2& 7 AT, 17 2 R AL S50 257 it i 25 6 DF
430 7.30~8.80, ULPAAHEIERY 3 A A AR G ak 2 A
43 B R £ 7 b PR RE AR AN R AR B2 1 520
352 wmBEERES 5 E oW

F3% 7 B S EG F i 1 Design Expert 12 #1044
AT R Z o mlAA, B & T AT Y
SR AR ) IR Z2 I ] AR A -

Y=-74.6025+0.8014+21.475B+1.4525C-0.154B~

0.0024C+0.15BC-0.00454°-57.75B°-0.0091C *,
K 4 RN EFAEIIURE; B FRonIEHR R &t
C FoRFUAIREE . [T Jy 22 53 B 28 SR LA K 1A )y
FE R B E A IO 25 RN 8 Fin .

®s ERBHEMBEERNE

Table 8 Analysis of variance of regression model

JrZEkUE PR A ¥y FE P B
B 3.1700 9 0.3525 5422 <0.0001 @B

A 0.1250 1 0.1250 1923 0.0032
B 0.0612 1 0.0612 942  0.0181
C 0.1012 1 0.1012 1558  0.0056
AB 0.0900 1 0.0900  13.85  0.0074
AC 0.0400 1 0.0400 6.15  0.0422
BC 0.0225 1 0.0225 346  0.1051
A 0.8621 1 0.8621 132.64 <0.0001
B 1.4000 1 1.4000 216.04 <0.0001
c 0.2179 1 02179  33.53  0.0007
F2E  0.0455 7 0.0065
ST 0.0175 3 0.0058 0.8333  0.5413 ABF
a7 0.0280 4 0.0070
RARZE 32200 16
R 0.9859
R 0.9677

2 8 [l TR ) Jr 22 BT a5 A T A, i Iml e
FEAR IR 225 (P<0.0001) , LI P>0.05, 25
RN E . BAIYE ZECR Ry 0.9859, KAIETGE &
BURL M 0.9677, 1 WHZAS TR RE A ¢ 98.59% M) 1 fi
ARk, H 96.77% LI FF Gz, Rk, R
HA—EMSHME, oL T HmSEN A7 il 4
LT TR AR . B R B E ] LLE
it PR, P = 0.05 FREAREE; P<0.05
FORFMRE; P<0.01 FRMN D% . RN
HA BC (HEHRRIA R - ZUEE ) AR g, R
¥ FAE, SEREIECR B RKOE: 4 (K
AR ) L CCFURIREE ) | BOISTARI AR ) .
353 vhp @@ A 5

M i T T T R A2 o o, () 5 PR 3% A% it e A
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2 25 g 2 P S A BT U BT 5 DR R 2 ) | 58 A
BF, BEOEMBIICBEARRARE . AB5TH &
RILFATRREC T P 3 A AR (RRIEFIRIRY)
WS . HARSR FLARI ) a] Ay e Rz T
K1 RR .

K 1b B AR LI 1a, ¢ A, Uil kT
S U e B 55 9 A 700 T R B S AR TS R .
BRI AR et i 7 dh RO 25 PR BE AR 2R 05
A S B L (g K8 T i i, R i 1 R A
M2, )7 bl I ERE PR Bl o I A SR U e JEE 1Y
S REAR . LIS 2 2O SRR R B 2,
T A ARAT A, R, R R R
BiEo P 1o 2k ok 7 48 BUP ok S 15 FLAR R % P 52
TER, b 5K 1a —38, ZE W5
UET PR A g ) 2L Pl B o R Bk AR 4R U TP oA )
J3 A4 50 1 o

SOTT S
Seess

b ) K AR E SR 4

score

) AR UL S F LA
1 EEFPFRES TS WAL EE

Fig.1 Response surface diagram of rosemary hand

cream comprehensive scoring

354 REFPTFERS AT RBIE

FIIFH Design Expert 12 Zcfxme bz il i 4 74k
3R IEE TR RESE. SRR
$78.721% , BEFHF IR 0.166 g FLALIREE 79.604 °C.,
TEMEAET, BEFPTREG TN 7.834, FiE
BN SIS PR AT B S A F SRS B, A5 T
SR TE MR, e RSO Rk EF Y
JEHEE 75% . SEFFI A 0.20 g FLILTREE 80 C.
IEFTFENC T RS E N SR 9 Bk,

K9 BREFPFRES

Table 9 Rosemary hand cream formula

M4y ok FiH: /g =

M68 HE Bk i 2.00  FLIkF]

ACS-210 figihfh R fIg e 150  FLAEF

A 1618 B fufi i 2.00  FLALF

HR /ZERR M =K (GTCC ) 3.00  FRIEF

kiR 2% CUBE (2EHP) 3.00  FRIEF

RH RS (AK350CS) 2.00  fRIEF]

f b 100 fFEA

Rk 020

Ha 4.00  FHEF

[ 3.00  fRIEH

TR 200  FEF

B JREER 0.50  {REHA

MR 200  FEF

AR 100 fFEA

[ 0.50  PBhIEH

ROEZE S I ] 0.50  PBhIEH

EDTA-2Na 0.02  EAH7

EEELIVS JinZ 100.00

C R 020  pH JAT5
D 75% KILEFFHEEOR 1.00 P
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FEHE, F
[B wkik B 1P FRREL A R 1AL

MR 9 He & S EGHAT 3 YOPATEER, 13
F R TFFE = LR AN 8.10, SHELT T
PSRRI AA XTI 22K 3.40%., FHIER, fiikss
I ) S B S AT A T 25 S N S, AR R AT
R4 Tt e g FAT e
3.6 WEHRUERST
3.6.1 REIFH

¥4 9 WhRYEC I 00 3 4RIk TR AR AL 2
FLAa . ARS8, AL E N T AR AR,
TCATAT S, WS DR KRS, JEM A0,
WAL T
3.6.2 pH i@

25 C R IASH RS A pH (ER 5.85, A&
pH FRUEVEE (4.00~8.50) .
3.6.3 @t E AR

3 KL T FRRE M 2 I 7E 40 °C PR FE
+1 C) HRKEFHAIRE 24 h, -15 C (PR
+2 °C) MIVKEE P ARE 24 h BUH , IRE iR 5 5% I8
HUEFT I g, FERRAAMIL, M. pH {39 G
EBHRAE L, BICHK 2SR 2ERERM, dilst
AR R GE, W DMERIRAVIGIE N R, A RLT
R TR EME
3.64 REHEAR

3 YR IEF T FERE A TEFE O 4500 r/min F504
T 30 min B, SXFERAPET HIW LA, KB
il 2 FE i O E TTUTRENT H, RHEEUKIMY 2, B
TR B, R, R R A RAF
Rt
3.6.5 RS BEH

A 3 XS R % T DR R 0 A S 00 DA 1 3k A P T
TR AR, PR bR v DL 10, XSRS
B PR A B2 At ) A5 i 30 min 1S (14 52 07 435 SR 4 &

a) BATEXS I

b) BHPEXT A

c) HEdh 1
2 BREAERBERBRNIAR

Fig.2 Chorioallantoic membrane stimulation in chicken embryo

2 ffis, HAPE 2a NFATEXT A (0.9% B AL
W) 5 20 A BHPEXT HRZH (2% B9+ e SEmi e ) ;
K 2c~e 3 A4S HFEN

F 10 FlBMIEMNRIRE

Table 10 Evaluation criteria for irritation

WANIEN L W% o
SR 07, IR B e 7
02 Rl
SRR s
o BB L JE05 , 5 40/ R L
23 = edh
g R e 1,

I R B SAy e (0 S AT, o DX
ik 1/2~3/4,

A B TR A, X A
3/4, AIREIE HLAS T .

>3~5 EREY b

>5 J R

HT 22 WL, T R JE A S g, I A DY
TCIMLTE, B A 1T A5 G5 0 I 5 JE i b vl WL &
2b PR XS REZE il A R R i, TR AN AT 3
5. B 2c~e 3 2l A BRI 1T A S5 H
KACTRB R, HAT DB S RSO RIS
JEF R HEREH, R Rk TR
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Table 11 Product score from volunteers
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1 8.0 7.0 7.0 8.0 7.50

2 9.0 7.0 7.0 8.0 7.75
3 8.0 7.0 7.0 7.0 7.25
4 7.5 8.0 7.0 7.5 7.50
5 7.5 6.5 7.5 6.5 7.00
6 7.5 7.0 7.0 8.0 7.38
7 8.0 7.5 7.0 7.0 7.50
8 8.5 7.0 8.0 7.0 7.63
9 8.0 6.5 8.0 7.0 7.38
10 8.0 7.5 7.0 7.5 7.50
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Study on Formula and Property of Rosemary Hand Cream

LI Zhinengl’z, SUN Jiayul’z, LI Haitao"?, LIU Xueyingl’2 .

XIE Lixia"?,

TANG Jianxin"?, LIN Xizhu’, XU Laijun’

(1. College of Life Sciences and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China;

2. Hunan Provincial Engineering Research Center of Lily Germplasm Resource Innovation and Deep Processing, Zhuzhou Hunan
412007, China; 3. Hunan Mota Biological Technology Development Co., Ltd., Zhuzhou Hunan 412007, China )

Abstract: In order to better apply the natural active ingredients of plants to skin care formula, taking three single

factors of thickener dosage, emulsification temperature and rosemary extract concentration as independent variables,

with the comprehensive score of applying feeling as the dependent variable, the process formula optimization of

rosemary extract hand cream was carried out by response surface optimization experiment, and the prepared product

was evaluated by indicators such as the sensory evaluation, heat and cold resistance and irritation. The results showed

that the optimal process conditions were as follows: the quality score of rosemary extract 75%, the amount of thickener

0.20 g, and the emulsification temperature 80 °C . The rosemary hand cream prepared under this condition had a uniform

color, a refreshing and moist texture. With the pH value of 5.85, it was well received by consumers because of good

cold and heat resistance and stability, without irritating reaction. The optimized preparation process provided a certain

theoretical reference for the research of rosemary extract in the skin care industry.

Keywords: rosemary extract; hand cream; response surface methodology; formula
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