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Preparation of baicalin nanoemulsion with tea saponin as natural emulsifier and
its pharmacodynamic study on promoting hair growth of C57BL/6 mice
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Abstract: Objective To prepare baicalin nanoemulsion (Bai-NE) using tea saponins (TS) as a natural emulsifier , and to explore the
promoting effect of Bai-NE on the hair growth of C57BL/6 mice. Methods The Bai-NE was prepared by phacoemulsification. The
optimal prescription and process parameters were screened out by single factor test, and the physicochemical property and stability of
the Bai-NE prepared by the optimal prescription and process parameters were studied. C57BL/6 mice were used to evaluate the effect
of the Bai-NE on hair growth. Results The best prescription of the Bai-NE was 0.5% of tea saponin and 5% of oil phase. The best
preparation technology was ultrasonic power 180 W, ultrasonic time 10 min and ultrasonic frequency one time. The prepared Bai-NE
is an O/W lotion with uniform appearance, mean particle size of (225.1 + 0.6) nm, polydispersity index (PDI) of 0.082 + 0.031, drug
loading of 1.10 mg/g, and pH of 7.25 + 0.20. The stability results showed that the Bai-NE had good centrifugal stability and storage
stability. Bai-NE can significantly promote the hair growth of C57BL/6 mice. Conclusion Tea saponin can be used as a potential
natural emulsifier for the preparation of Bai-NE, which can promote the hair growth of C57BL/6 mice.
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Havia i & (seborrheic alopecia, SA), MFx =5 B R A RFAE P B &, 0 i L I B R 2R
HEBRIR I A, RBA —EBE R U ZEN  SA MEBWERTFA—E £, BrEEE 2RI

IHSEHER: 2022-08-20

ESWE: WIIERHLITRITE (2020YFS0463): VY1145 HES 2 B R R AR ARBE L LTI (2021MS115); PO )II P EE 2R A= R e 5
SRR T O BB (DIKZC202202)

TEEEN: BRI (1991, Zo, YHl, FEEMFAZHHI A A2 7. Tel: 15184471605  E-mail: 2876733778@qq.com

HBEEE: 2005, 4o, b, B, RENSPZEEHFIAERIL . E-mail: lixiaofang918@163.com



* 562 . PER 202318 B54% B2 Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 2

BRI Sk K AR AR MG, AU PR 2R e, T
W B BRI R TR AR B, RN AT RE
WISk B B A s 2« Sk R 8 2 DL Kk R R
SRERP iR e — BT LR NIAMETE 4,
SO ELAE, InERE RSy, A AR S e
HRAENE I BEE L g, R R %8
B LT IR A

WA RPIRAAIT SA WHINA T2, EEH
L Scutellaria baicalensis Georgi 13- E 57,
AR, wEEHRATIBE. PR, ek
PURTEFDR, Ak, 30 K I B 25 m i 18
B FL KM o3 WA LA A B A A TR TR A i3k B R A
KU, (HREEEHREMEZE, EVH WAL,
FHCEEH IR 10 2 R

R R AR T P ) B R —, A
FHAE RS R B A 77 S FH T = 245 1F S 480 5 2
FRMFAP P RIGE M B =ws k&Y, B
RAEFI) 4L, fasE . FACREM I VERENY, B HA
U PUEALEEDIRL, FEBEZ . ARV H Ak 545Uk
BT THZ RIS, gL — R T AN
SE MR A > HuiA &, PR K/NE T AE 10~100 nm.
LA, AR AL R LR e A ) R A AR A
Zifh . BREZNOUAAE T RGERKE, BT
Z KR IEZE I 23R LR 7 0 T ) 18T, - LA 2
YUK I R R B TR ZR, B ATH A NG
FI PRV T 1R 7, AR R B A FH 5 3 T 7 44 57
A RERATAE —E MY Z 2R R, Heanxs K5k A
J5t J2 G AL 7 AR AN AT T AR A 09200, R g R T Y
SRt A B RS PR O TR EIRE T [, 4ok
FUE N RAF B RRR IR, oA SOy H % a8k
FLIT R LA 7T

AT LA R T RIR I 26 55 5 9K
. (baicalin nanoemulsion, Bai-NE), #RZEILAEN
RIRFNCTH & DK LRI AT RERE,  JEX ) 2545 21 1)
Bai-NE fi¢ C57BL/6 /)R E R AR ML A3 EAT 1]
WHEIT, TR TR R IR 355 4 i | 2
B 5E Al
1 XFES5HH
L1 %8R

LC-20 B ROBAH BT,  H AR FACGE A TR
N7 ; Zetasizer Nano ZS WK AL, HE H/R3L
3 A% BR 22 7] s SCIENTZ-ID T8 75 5 40 B s #EL
TUHT Z AR H IR A7 ; MS-H-Pro ALCD

RUEG R AR BERE B R, Ko XA SR i A AR (b
70 HAT]; FEI Tecnai G2 F20 B35 S H 1 B4
B (TEMD, 3£[H FEI Aw]; LHH-150SD A% 52
EMERIA, S RRBFEAER AR AR 91501
Bbn R, dbnteew TREARAFE.

1.2 MR

KRR Al (PD. 2R HMEE (ODO).
W RERR AR (IPMD. HEEH M= (MCT)
T TN R A IR AR LB (PEG)
400. FiLALEE 80 (T80). HEE (ilkgl) MT ik
AR A R AT BEEHRS S
MUST-21030107, Jii 5774 99.81%) MT- B #S = iy
FAEVMHEARAR, E5EEBZ (5
XC20210212, REH 98.5%). HEHR (L5
XC20210129, 5340 90%) W4T 74 2/ NEAE YR
B A Al . KisH/REEF] GEFERO, L5 20210533,
L PR AR 2 R A | 2 BR A 7]

1.3 Eh)

CS57BL/6 /MR, MfEME, 5 FAEY, 40 B, A&
(20+2) g, WL AR E AR AR A AR,
SEHGEHY A FA Y RTIE S SCXK (5) 2019-0010, SE
WHYIR BEAAIES 110324200104357141, S236%5)
YMEFYFAIE S SYXK (JI]) 2014-124 (R
RS, sz \E (23+2) C, M
WHEERN (554100 %, B sl 25K
SIS ENIC PR TR A b (F 2305 2019-28),
2 FAEEHR
2.1 BEHEEME
211 &M N Comatex Cis £ (250
mmX4.6 mm, 5 um); iBIAH A HEE-0.1%E K
TR (851 15); MRFUAE 0.5 mL/min; AP K
276 nm; iR 30 °C; BEFEAAFR 10 uLs {REFHSE N
5.5 min.

2.1.2  SFHRSARGECH] RS PR A O I
15.60 mg T 50 mL N, 0 EES RS S
312.0 pg/mL RV, BRAS X HE VTR

2.1.3  HEHASER IS R EEEE S YIKIL
1.0 mL T 10 mL S, A H 8 R 45 i 7L
i, MNFEEEZIEE, RS, JE, ESRiEW, ENfE
PR VAT

WAEEET NS A9, S HYKIL
PR T VR £ T VR A A VA, BIAS BT
RSV -
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Fig. 1 HPLC diagrams of baicalin reference substance (A),
Bai-NE sample (B), and blank nanoemulsion (C)

2.1.5 ZMERRFE 45 BB A AR
10.0. 5.0~ 3.0, 2.0. 0.5 mL T 25 mL &+,
NHEE, PEE], EAF, 4% “2.1.17 TR ik 2 4F
E, VAIERE I SRR NMEARER (XD, PTfS IR
TERYAEE (V), fEIAGFEAEEH Y=>51 488
X—44 495, R?=0.999 1, Z5RKHEXHIE 6.24~
124.80 pg/mL B A RIFMLEHER R,

2.1.6 FEEFFERZAFHESHHNE 5%
B % R B2 1044 10.6. 10.6 mg T 50 mL &l
R EERES, SNG4 EC 2 mL T 25 mL
B, IMEERAESR, 4045 um fALIER)E
I JE B, FIE 2117 TR ik S HERE 10
uL, THEHPESERESE. HERH, B5E
JERL 25 h B T R 0 B0N 98.5%

2.2 Bai-NE §9%1%&

Bai-NE il 8 77 V510 FH B P LA, RS S RS
BT RARLZ, I, PR IR it f
JERL 25 A8 T AR, FIAL T BRI EE,
RSP FE RIS, FVEREER MK, W
PopE— B E, HAEAH RS, R E
Bai-NE.

23 FIRIE. ZoEEE (polydispersity index,
PDI) HUNE

¥ 1 mL 9K AR B 2K AR 50 mL, B 2
mL ARFERE i, A BOCRLEEAAE 25 Cidk
ATI5E, WE 25K PATIE 3 IRIIEAME .

2.4 Bai-NE 947571k

2.4.1 JHARFZRAIEIE  HEFFREGE S 10.0 mg,
BT 10 mL HEFFAE T, 500N 3 mL &k
WA (IPM. PI. ODO. MCT), JligiE4 10 min
S FE Bl 4 h, 7537 “C/KHF 1 h, BA3000 r/min
3 B0y (042 10 cm) 15 min, B EVEWR 1
mL T 25 mL &fH, IMAFEESGER, &
“2.1.17 TUR A S A e R B S 2. R
PREUAL T S S H IR R, i N itiAl, 4%
fE “2.27 TR J5 ik % Bai-NE, =EFHE 30 min,
M52 Bai-NE [k 421 PDI. 4550 413% 1 i,
P AE MCT AR SR PL. ODO Al
#% 1) Bai-NE Fif2 KK, IPM NiHAH#$] £ Bai-NE
iz BRI, {H42E PDI K, MCT iR 1)
Bai-NE IR F1 PDI 355%50/)y, EG 38 551 W A 5 A
1, WOESE MCT {E 24 Bai-NE HHiAH

242 JMAHMEMHEE LD MCT 1EAiAH 6 4
Bai-NE, L F35Ri42H1 PDI {E K He b5 % %2 I AH A [
& (1% 3% 5%+ 7% 9%) Xt Bai-NE 5200
SRR 2 Fn, BEAE WA =R, R
K, {H PDI tHELSEAR/NE AR IS, 45671
Fifz. PDIMIELEE, e MCT FH&E N 5%.

243 FEERMEX Bai-NE IR RS FREUAL
J7 B R R G T M, II 5% MCT, 4y
BN 0.1%+ 0.2%-+ 0.3%-+ 0.4%. 0.5%- 0.6%-

0.7% 0.8%MIZRBZR, &M “2.27 TR J7 ik 4
1 HEMENEZSHIAREM Bai-NE M (Xts,
n=3)

Table 1 Effect of oil phase types on solubility of baicalin
and Bai-NE (X £ S, n=3)

WA EMEE/(mgmL™)  CFEFRIE/mm PDI

IPM 2.476 232.7%+2.0 0.242£0.019
PI 1.898 274.7%2.5 0.115£0.012
ODO 2.044 252.243.0 0.102£0.096
MCT 2.635 2355432 0.077£0.043

=2 SHEAEX Bai-NE IS (X£s,n=3)
Table 2 Effects of oil dosage on Bai-NE (X £ S, n=23)

THAHFHE/% FHPRLAZ mm PDI
1 188.942.1 0.133£0.132
3 209.6+2.6 0.087£0.065
5 2242418 0.078 £0.042
7 234.843.5 0.979+0.091
9 249.6+4.6 0.11340.008
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Bai-NE, 4l & 8 4 Bai-NE (V-3 ki2 fl PDI.
SRR 3 o, RS AR AR R,
KRB, B R BB RIS 0.5%E 4,
/NEAAZLE  Bai-NE (1) PDI £ BL5G/N G 8 K
B, G TIRARA PDLINE SR, mAHIER T
RHEN 0.5%.

R3 FHEEHEX Bai-NE I (X+s,n=3)
Table 3 Effects of tea saponin dosage on Bai-NE (X £ s,
n=3)

FERHE% PR mm PDI
0.1 352.6+5.6 0.559+0.148
0.2 296.1+2.6 0.273+0.032
0.3 264.5+8.4 0.204+0.085
0.4 251.5+4.7 0.094+0.103
0.5 2304+1.8 0.079+0.059
0.6 199.944.2 0.136+0.136
0.7 193.5+3.6 0.152+0.084
0.8 188.14+3.2 0.196+0.011

244 BERNE  RERREUE DT B S
JERIZGTBekhr, N 5% MCT, FHRE 1t HE 2%
P FEAT L 245 A0 T AE A, TR 0.5% 125 2
F, %I 9227 BUR % Bai-NE, LR
121 PDI NFRFR B SEANFE A Th 2 (1504 180, 210
W) X} Bai-NE 5200 . 8550003 4 FoR, S5
KN 180 W i}, Bai-NE [J°FHIHi42F1 PDI #RE /N,
LA TR R 210 W B, RARRE RGN N, X AT EE
SR w2 IR . A
RN 180 W

2.4.5 HFER A S BN E R RREUL T
HIEEH R THEMASF, A 5% MCT, H
Fl 1496 A 40 A TR R 25 A0 A R, BN
0.5%KZ B, %I “2.27 TR 7i#] 4% Bai-NE,
PS5 RLAR A1 PDI A 4abn % 28 AN R I H] (5.
10, 15 min) FHEFREL (1. 2. 3 1K) X Bai-NE
VRO, GEIRUNGR 5 P, B E RS I A G,
Bai-NE f{SF 042 A1 PDI #5Z A5 180, {58 75 I ]

k4 BEINERIT Bai-NE BIFME (Xts,n=3)

Table 4 Effects of ultrasonic power on Bai-NE (X £ S, n=3)

B 7 T /W 35K A% mm PDI
150 261.9+1.1 0.171£0.075
180 229.6+1.6 0.085+0.059
210 232.6+0.9 0.155+0.008

%5 HBAEFEX Bai-NE BISM (X£5s,n=3)
Table 5 Effects of ultrasonic time on Bai-NE (X £ S, n=3)

jE 75 I 6] /min PR mm PDI
5 253.440.7 0.215+0.152
10 233.7%1.5 0.085+0.079
15 2304+1.3 0.079+0.118

1015 min i}, Bai-NE )3k 251 PDI 2 51R /),
GEE SIS AR TS, B A T A I ) A 10 min.
TEFBFE A5 B TR ORI, B IRE 1. 24 34K
I} Bai-NE )RR 55108 (223.6+1.2), (222.1+
1.9). (220.940.7) nm, PDI %354 0.08240.133.
0.077+0.207. 0.069+0.084, 1] WL A BT
4, Bai-NE [ 3R A1 PDI #GE A0k, (HIR
NEHGE, FERIRD, AR RSSO, &
2 E B A BN 1R
24.6 IiESCES MRE FARSIIRAS B R AL T N
REFEHE 0.5%, MHMRE 5%; &EHR{TERN
T E 180 W, HEFE I [H] 10 min, HEA XEL 1 IR,
PATHI 4 3 #E Bai-NE, i€ Bai-NE [#)-F3 K42 A
PDI, Z55 L3R 6, &M R R H LG 2 s ik 77
AT #4531 Bai-NE RiARE /N HAN—,
Bai-NE [/ PDI /N 0.5, iBHAHN 43 F i & 0 A 5
RS, FFEEEK.

*6 HETZHWIELE (X+s,n=3)
Table 6 Validation experiments for preparation process
(X£ts,n=3)

(1074 SR AE/mm PDI
1 2234420 0.07240.056
2 2243+1.1 0.075+0.039
3 233.6+1.8 0.087+0.071

25 BUMRER

2.5.1 Bai-NE AL K ILRH 4251
— AT KA (O/W) B K (W/0) BRI
ROESARR 3 Fhe KA Getaih % 5E Bai-NE 1982,
B 2 £ Bai-NE, 23 51N IE & 16 7K i G I H 3
WAV PR AP, i B S GURHE I TR 1
PHOERE. d5RIE 2, WH SRRy HoE i
PTF P, BEBAHI 1 Bai-NE N O/W BUFL -
2.5.2 Bai-NE fI/MIIEZS 41 Bai-NE £ H A
HTFMEE, HANEBE G, 4 CRVEHERI,
25 CHIVEHEEW, WaEEr. B2 59K HIE
AR MRE 50 5 )5, BT i « 1 B IR 1
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Wik, 50K 3.

2.5.3 Bai-NE [WWEA  && Bai-NE, HZMH
KFRE, BUE B E TR 28 E, B4R T
0 X 18 A o B 1 % S RV TN Bai-NE 4% 30
min, BT, fEEH S TUWE. 4R NLE 4,
Bai-NE £ Z&MKMR G 2RI, Ko
5], A TEENE .

2.5.4 Bai-NE ki1 PDI  # 1 mL Bai-NE F 50
mL BAKFRG, B2 mL BAERE b, Al
IXARTE 25 CHFEEATIE . PDI RoRFLIRRAE 7
s, HAEM/N, R\KES M, faE

JRFHL RIASEE Y73
2 Bai-NE 23]
Fig. 2 Identification of types of Bai-NE

[ 3 Bai-NE FISPRFES
Fig. 3 Appearance of Bai-NE

~
10 nm |

& 4 Bai-NE HIIESTEERE
Fig. 4 TEM of Bai-NE

PR . 4 SRR WIRASFIME Y (225.1£0.6) nm,
PDI 5 0.08240.031. Uik Bai-NE FLKif2/N, 434
2.5.5 Bai-NE HJ#Zi&E FE%HHEL Bai-NE 0.5 g
(MDD, BT 10mL &4, IHREESR, #EfH
AL, TRA), %R “2.1.17 T ik &N s
HEEN M, ME I E=M/M,, 15, 159 Bai-NE
WAEN 1.10 mg/g.

2.5.6 Bai-NE [ pH 737/ HX 3 #1454 (] Bai-NE
&, =R N KA pH v E Bai-NE 1) pH {H,
SERN 7.2540.20,

2.5.7 Bai-NE FJE.OFENE B2 mL Bai-NE T 5
DEH, L 10 000 r/min B0 (B0F42 10 cm) 30
min, &0FAE 10 cm, WIS . 0L R
Wik 5 Frzr, Bai-NE B0 5 R FRETE IZ 3 —,
KRIEL: . DEMBAIS, RPULUEXEENKR
SRFAL T 4 1) Bai-NE 5% R A1 8O R E 1
2.5.8 Bai-NE [WfiifefaEtt  ~FATHIE 3 #brEam,
EE TV, Wi TELEF 60 d, 7R3 S,
10, 30, 60 KM% Bai-NE HIANIERS, HllE
Bai-NE [FRARAR A DL R B 1K & B A8 . WllE &5
RN 7. HEERATHE, BRI R4 T,
Bai-NE [AMEABEN, ks I sk,

LT

BL R
Bl 5 Bai-NE B/LFREM
Fig. 5 Centrifugal stability of Bai-NE

&7 Bai-NE WEFREM (X£s,n=3)
Table 7 Storage stability of Bai-NE (X £ s, n=3)

HUkE j TR
‘ Pk FLANIIE 25 -
i 18] /d nm

HEH
A%

0 I, EHEW
5 PR €L, VIS B
10 B, BHEY
30 B, EHUAR
60  fEIEE, K EVEMR

220.80+0.22 -

221.90+0.36 0.19
223.80+0.45 0.31
227.30+0.62 0.75
232.10+0.97 0.98
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WS H IS EARNWEN, IEARERENRIAA
AT AT CAFH T il £ il A7 A e P R 471 Bai-NE.

2.6 1€ C57BL/6 NRELZEKWAKFEMR
2.6.1 CS57BL/6 /MBS K CSTBL/6 N7
BIRE T KERME T, W51 ENR R E
RISEERIAEE. 1 )5, ATk &4/ RS EE
FEBM (3 emX4 cm) BREFE, BUERENEFY
ST BB, 5 min J5, FHATEEKEE
R ARTE, BB EXEE KSR, WA 2,
RPN RGBT 5.

262 HH5%7 ¥ 40 H C5TBL/6 /MR BEHLSY
B4, 410 H, ¥ 4 AR Ra s A
NE 4. #EH AW (1.10 mg/g) 41 Bai-NE (1.10
mg/g) 4. BAPEXTIRA CREHI/R). INREE,
52 RG], TRINHIRKSZ 3 Ik, &4
7528 d, 12 JEALAE/NRR .

2.6.3 AFAGHREVNRERERTENL SRR

9515 74 144 28 R0 &2/ U B AR AL EAT 4R
L DR DR B R B A A 1 L A B R A
G0l @RmE 6 s, 43257 dJa, %H NE /b
B R TC AR A, B TR ALINR 23 IX I AR IR,

)

SENE BRI Bai-NE BIPERTEE
E6 ARABHRBIBRELREKER

Fig. 6 Hair growth of mice in different administration days

Bai-NE ZH. BHMEXTHEALJL-F-43A8K; 45445 14 d
J5, ZH NE AR RT3 K, MX
WG TR B E, SRR A RO % ik
A, Bai-NE 4RI PHPEX REZH B R L4 AR 2,
KHREZEIRENER; 5%28d /5, FANEA
FEIR AT AR R, KM XIEKE, HEREXR, &
KR R A AR R, R XK E, BR
B2 NE HHEKF %, Bai-NE 41 F1BH M} i 2H /)N
R X e E, KB, BREKRE, £H
Bai-NE 4 g% B ALt/ EBRAEK, BEdtER
Mo T RV FE I 38 25 I 4

2,64 SAHFAEBRKENE 425 14, 284,
oLy N S (S gl S 22 b2 T SYAND 1 4
MW, il PLBERKEMEEICNERKE, B
PEME. SR IE 8. 5% NE 4AMLt, BT
MR, EXEFAAL. Bai-NE /R B R KELH
BAK, HAEFEEEZER (P<0.05. 0.01). H
H Bai-NE ZH 1842 B R B B AT [F) o3 R B 1) 3
HIRWA (P<0.05), RIFYIKIF LA (Lt
ZIVIE BRI

#*8 IRIEERKE (Xts,n=5)

Table 8 Length of newborn hair in mice (X £ s, n=5)

BB kK E /mm
ZH 5]
14d 28d
ZSH NE 2.1410.21 7.51+0.35
A A 2.5940.21° 8.1840.18"
Bai-NE 3.3440.23" 9.1540.25"#
S %o} 1 3.51+£0.19* 9.40+0.27"

528 NE 41LE#: "P<<0.05 "P<0.01; SEEHIERA LLE:
#P<<0.05
*P<0.05 P <0.01 vs control group; *P < 0.05 vs baicalin group

3 e

S AL E R LA IR R TV, B
A RN ZLFLR RN AR, AR
SLRtRE e, TSRS, 2T RHUEIRSD,
FEAR SR, R BUH A fRONESAE, B R )
PSRRI R A R /N 2 B T AT A
— € MIERIG, HREATERR E 5 T T/ Mt E
WA, Joad AT Rt i AR =22,

A SZHGH) %) Bai-NE ff I A B RN RIRAL
F,  BENE b0 BB R TG M 757 SR (1 P 7E 3 1)
. BATHE RS B R RS HAA RIFA
YIEERI T, VR T LA N F & fh . B=I7
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T RZGEEAIRZ24, B wTE N F e IR T4
KVR B ) £ FR 25T, LA R DL AE AL 1) 4 %
AT S 757 HOMH 2R TH B AR IR TR B
RN, ARSEIG AR IR, FRERIENRKARIAA
RELG A R KR ILRZ AT, HIRR
= BARIFALAE RS A R 7 o

C57BL/6 /N RS2 kBt 2 I HL B 3 A0 K R AR
A4, /N R R A ), BREA T L1,
b BRI N ARG, /N R IR A,
PUNRE I K B EBRN, ANRE AR
BRSOl R, BRAEKIKZER C5TBL/6
INRAENSER S . BT, EERAEKTFH,
T NBII B IE 2% 7 EB3 Y, H AT — R A
PR B 2E MR 2 MO, ARYE A TS G 45
RATHEN, VBRI AR B X R B E . R
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