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BRI HAN IR AR AR T Rt SO, HEATH
A AL R A 285 M 26 PR D RE Y LK 22 S T AR AE (.
ANTFT o SRS 5 B At bt 2 B OR IR ) B e e, 5| & SR
g BUREEAR RO, S A M T aE 27 A SRR BR
J57, - BRI JE SRS S SR RS RO S AR e At it s R
A ANESP ST N P NP LY S Ve 1911
I8 S8 W] TP At dh BC 7 B IR . AN ] 2R 2
R b BC 7 BEAT IR RIS AR, S RIEXT . 25
IR, 208LK A b BC 7 S ARS8 T PR 2 NI S B 25
SR RIEN B N-5%, s FUbRE AT 1A i
JrMRFUBEIETEA, S R bR B AL A AL A B3 AN R
fili FP A LARL T PRI, X8 R0 6 PR AR I S50 25 SR AT —
RERERE L REAS S A it R IR B R o 8 ST BB A3
T A B S K B GTEEARAREL, T AR R LA
FHRGIRSEE PRI I A SR R KT o

1.1 SR

KB K, LI E A, ¥ K (Xanthan Gum)
Jungbunzlauer Austria AG; -8 (PEG 400) , P
et (b)) ARAR; WK () 28/C10-30 ek
TGRSR A% (TR-1 Polymer) , Lubrizol Advanced
H A B AR R £ B CUlE (HYSHELL
EHMC) , HHESHHEMHN TARTUEA T, YR A
REINER 2L (TDSA) , EZEFREZRE (dbm) AR
NA, ZOEBRAERNBHEITR CEE (HYSHELL A+) , H
T TA RTTE A E]; C12-15M A FHEREE (Cetiol®
AB), Bk (FE) ARAF; MONTANOV 2024
AR ATl B4 FERTRE T, SEPPIC S.A.; A 165/
A i R R PEG-1008% iR PR e, ©UBik (b ED) A
PR, X 5 =Wl (HYSHELL T150) , H &8 TH
L TAHRTTEA R, W-CHE O AR AR =5
(HYSHELL SORB-S) , HARTAEMHL TAHIRTHEAF]; 1,2-
O F% (AscendPro HG WXSS) , B mt O] it 4 M FH e
HIRAT]; MEFARKZM (AscendPro HP WXSS) , Fi AL

Materials, Inc.;
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O IR R AT, T (1,3-Butylene Glycol) |
DAICEL CORPORATION; AEEATFORILAHELR (HYSHELL
PBSA), HHHHEMN TARIUEATR]; S8, THbE
FIEBA AT IR A T Tinosorb®™ MAIE FI X - FH: = Mk
VO FRT R SSECHTHEE. R UK. K, R
K (hE) HRAR; FE4Eki-15 (PARSOL SLX) , DSM
Nutritional Products Ltd.; Tinosorb” S Lite Aquay¥-ZF%:E
SRR AR EE =R TIJRIR (R) 28/C12-22 el AR
IRBRBEIL IR YD KSR AR ) R B e
BRME 8 K, Bk (PE) GRAT], KRS U] BR
1 (800 Da) , ARZEEMHMEREARAR],; BILS T
AFPREREA H 12 TEE 1,2-0 2 A
(DENDROBIUM OFFICINALE) 542U, et
KR AIRAT]; MHA Micro MR R AT 20, 1,2-
K. TR EDTATHN. K, &AM AR
/~H]; Chinebay EOSCAZK. Hils TR VUEEA). XFBRER
M 12-C R FERR, TN E MR AR A F]. 8-
HAA AN g, #ib5: 20200430, FE258E L2574 R
Nl HEiEZDunkin Hartley#K R, 304 fH S5 557
FARTUT A ], FAIES: SCXK (5X) 2020-0003, Jii ke
SRAES: 110333231100121947, FHEXT BEShH ot e S ASAIE
51 110333231100082545. sh¥iakl, FHREN ) (KH) 4
BAABRAR], FATES: SCXK (FH) 2020-0004, Fi At
HES: 230101358, SPF ZLFKRALAY, i KEREFEAR
Ao PR SNTMREEURH . HOPE-MEDS130B 71 f7Jik
JEFELEANMYL, KA AT, B L.

1.2 Bt

RO SRR TT % SR KRS i 7 50 92 B &7
GRRIRIENEND, 2 M AR v 55 77 O P 75 ) AT R o
ISR KA THimAEE S TERBK, A5ERKIKS
B, W] IESL BRGNS R L 2 X

AR (TN AT 3R — 25 Hh R Bl A Y A 1 JOE
N, $REFHRCTT AR ET R . NI, ARSI
FEXFEE T 3FHSPRSO+HEI ML /7 (F51) -

BETTA (KPHRAR) © LR NG BN O R L 5
BeJs; BCTTB (SEBRZRL) o DAK A7) oA 5 sl ) i
ARG Ty, WCJTC (SE3e42) « fERCTTBRYEAL I, Wty
RERSRIE LD I SR EF R ICTT o
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Tab.1 Basic formulation of sunscreen products

BcJA  BooB
EBFIK B £100 Z=100 Z100
Xanthan Gum #FE5F  0.01~0.2 0.1 0.1
PEG 400 B 3~10 3~10 3~10
TR-1 Polymer A 0.05~0.5 0.05~0.5 0.05~0.5
HYSHELL EHMC I i 751 5~10 / /
TDSA I A 751 / 0.3~=5 0.8~
HYSHELL A+ ekl 1~5 / /
Cetiol® AB SRR =5 1~15 1=18
MONTANQYV 202 FALF 1~5 1-5 1-5
A 165 FLALF 0.1~1 0.1~1 0.1~1
HYSHELL T150 ekl 0.2~3 0.2~3 0.2~3

HYSHELL SORB-S 73 Bify 551 0.3~2 0.3=5 0.3=5

AscendPro HGWXSS &5 0.5 0.5 0.5
AscendPro HP WXSS  HiE L5 0.5 0.5 0.5
1,3-Butylene Glycol  {&EH 1 1 1
HYSHELL PBSA [ A 751 2= / /
NGOH R F iﬁ%;PSHE iJ%E*ﬁ;N%H i)%*ﬁ;PSHE
Tinosorb® M I A 31 1~10 1~10 1~10
PARSOL SLX I A 51 / 0.05~3 0.05~3
Tinosi\rqu‘ZS Lite o / 1~7 1~7
800 Da RIBFH / / 0.001~0.2
BIED FABHER  HREKRFE / / 0.001~2
MHA Micro B2 kR IR 5 / / 0.001~2
Chinebay EO5C  RZRkiEIEF / / 0.001~2

KATFPIMER]: CECE =R, 7T =823; T HE
XA = B Y P EL T RS, 43 10659, M- B AR
Py AR =08 90 T hE629; AR I B L R N R
I THES62; RAEEKE-15, 2 TR TS5 0000

1.3 ETE

1.3.1 BEGSES

ZARY: AR AT, BT R S A . 2
e A NRBENG SR E3s 1, Horb hidg/TeRkofdl, SbR3s
G520 e L, Ha Bk N, 29N, Fith23~56
%, SFEIFR (35.83£10.57) %

4
= %ﬂlﬂ https://www.cnki.net

o ARG RBORIEY (2015) SB78 NRL VR
B TT R N R R BEMG SERG B TIEAY: f 0T B SOk SRR BE T
Bkt PRSI SEHG R 15k S 3 SRR ISR S5 R (3R2)

JTd M AAEIBEIET, DA PR B S T 1
W52 11290.020~0.025 mL (VAR) BT BN, NG
B T2l E AT M, 24 hiE B2, 2
T-EBRIF0.5 24+ 48 WULEE 7 RSB o

R2 RRRE A EBENGSEIe B BRI N 43 AT
Tab.2 Grading criteria for skin reactions in the closed patch test

RMFEE ¥ ER e RR 5 Rz

- 0 A &R &2

+ 1 AEER N, (NAMEEL5E

4 9 SRR R Y (LIBER RL)  £1BE. 20 KB
EEE

- s EMERE EERE) I3 HE. KB
EB. BE; RETEALFRE

s . BEEMES RARRBREE) | BRI
FERE. kM. MANES; RNBHERK

1.3.2 B aE S

ZiM: FLAEEREE AR, AT .

BHPEYD: 8-HAEAN B IR, WA 80%HI LM, W
0.1%e

LY AR SRR LI BN % 18 2 Dunkin
HartleyWKi, 26, BEMER, 250~343 go BN T8
IRV HIE IR, SEREIIREE, Bhl\sh Pl s R
T

T IR RS B W BT R B Dh20~26 °C,  AH XTE R
40%~70%, JCRR12 hWIRESSE: , 1K E KK,

Fe R AN TR RERITEY 20155F Wit S 67 F A7 5L
BT T BB SIS , SO TERE MG REE

SLEGHT24 h, BRI RE, A Bk e
K, FFREBRMLIN2X2 em, AN 31X, A0
2. 4%, BEWIEE, E1. 2X5H50.2 mLZid, 3. 4X
ANRZEY. 30 min/5, ZEMI SRR, Ol EE, A
FIUVARE THEST, UVAR365 nm, HREHFHIEA10 Jem®,
SRR 227 mine
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AR b e N R ) NSRS 56 K622 1 T M e 2 A1 7Y
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K 5 RS SR 3 A P ) XS AR 28 T PR i S B A YA 7 5
%o, HEEFERRITRE S 2R RERERE, BAMEXS R
0.9%EFEER7K; BHMEXTEE: 0.1 mol/L NaOH V&, M fk:
SPFZR RN o

CAMlE: JAE ORISR, WL ZORISHT, FaIf
FERBRIERGNE . (EIER M EFRIIRCUEME, FEE
Fouhsy, REF N N HEE T ABRIE, SOk M
ANZ Ao

LTI AR H M, Bz 0.3 mLE #
WITCAMEE, MECAMKV G, 1EM3 min 5, 4
HER KRR 2B 5, IR IS 230 s H I
G L IS R A3 S SRR B o B %ot LR 9 e vt R
L R

2 GR5IE

2.1 BEMGSEIO R R AR F 1

IR SRR E5 R (3R3), 3FMECTT 7™ A BOBR A 1A R
7, BT A2 3MAGAR RN . o )7 ATE3SHI it
1£0.5 W EIFARRP3HI, 1524 g 1A ROV 115 i
JIBAE3SHI A2 1K F TP AE0.S WR AR 1JUR RIRVAHI, FoJiCAE
35012 E HAE0.5, 24F148 hETCA RV -

B T7 AJE LA/ NG - B I A A BT I ZH A, B
S, 350521 AE0.5 hit BRI R340, 24 him it
WA RG], ET7 B LAK 73 7B W01 = 45 2 e
LG, DRNGSEEG B, 3552 1% 7E0.5 hili BLIZUAN R
Y, LT Co LA 437 B G 0] 4 35 SRS S T 1 11
HEW, 35BIZIAEAEBINT LR 0 B B .

R3 PEMGLIGEER
Tab.3 Patch test results

BENESLIGA B2 AR A2

il XA WEAGE/h

BHA  EHBB  EAC
0.5 3 1 0
i1 35 24 1 0 0
48 0 0 0
0.5 0 0 0
XfFR 35 24 0 0 0
48 0 0 0

FAP1. 24 3y 48 AR BRI (20154F)
T ML TE M L IR LI X . HObTFEE LI A5 R
AIAL, TCHTAS By CZIRPIAR WL R EEE . B NG 5256
FB A SLBG rT 4, Be 7 B RIR RN B R . Bl J7C>
Bt /7B > M 77 Ao

F4 BRYNBRR NS

Tab.4 Phototoxicity of the test substance on guinea pig skin

Bk RIFR S

lﬂ“iﬂlﬁjﬁ i—R=N V]| Jﬁ;g%

T 2583 0000000000000000
2 i 255 00000000000000O0O0

3 I 2600000000000000000

BRI X AR
4 # 268 0000000000000000O0
5 #H 262 0000000000000000
6 % 26 00000000000000O0O
1T I 269 0000000000000000
2 I 261 0000000000000000
3 I 2566 0O000000000000000
BRTA
4 ff 267 0000000000000000O0
5 # 264 0000000000000000
6 #HE 269 0000000000000000O0
1T 326 0000000000000000
2 i 282 0000000000000000
3 I 319 00000000000000O00O0
fi73B
4 # 333 00000000000000O00O0
5 # 321 0000000000000000
6 % 2800000000000000000O
I I 343 00000000000000O00
2 Jff 3280000000000000000
3 I 289 0000000000000000
i75C

4 #H# 2583 00000000000000O00O0
5 # 287 0000000000000000

6 #H 306 0000000000000000O0
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2.3 FBRRYLE PR T AR IMESLI0 SRR

LTI TN WERS. BLJTAY By CARGLTEPRIENL
M4 RIG 2R ARG 7+ 8, FHIERI LA REH200 pm.
AR R i B R A RO R E U ITAS By CHIRIRE
FETES WAR9.

RS BRESEERTEM
Tab.5 Evaluation of final scoring results

ES<12 T/ BERIBE
12<ES<16 PR R
ES>16 SRR/ R

*x7 BHBHICHEAERERMLE
Tab.7 Chorioallantoic membrane (CAM) vascular image of formulation B

= RIAl

ISV R RLjE

&6 EIARSIESERERME

Tab.6 Chorioallantoic membrane (CAM) vascular image of formulation A

ST Sl ST M5

®8 MHLHCRYSHE YL E R FEREME
Tab.8 Chorioallantoic membrane (CAM) vascular image of formulation C

[ Rzl Sl [ R Sl

&9 BLHA.BCTIB. ECRISREENS

Tab.9 Irritation scores of formulations A, B, and C

FRMEXTRR 1 0 0
PRERT R 2 3 3
1 1 1
2 2 1
3 2 2
BETIA
4 2 1
5 1 1
6 0 1

M EER

0 0 ES=0 T/ BERIEE
1 7 / SRRIRUIE/ IR TR
0 2
0 3
0 4

ES=15 RS
0 3
0 2
0 1

6
= %ﬂlﬂ https://www.cnki.net



WA, S ROTT BRIy A0 i e A B4 5 )

B

Technique express

F ] %1

HEmRETR ISR S E=dilbagt

1 1 0
2 1 1
3 1 1

Ea73B
4 0 1
5 1 1
6 1 0
1 1 0
2 1 0
3 1 1

7 C
4 1 0
5 1 0
6 1 1

MEARDE RIBED Rl
2 3
0 2
0 2
] ] ES=11 T /BRI
0 2
0 1
0 1
1 2
0 2
ES=9 /BRI
0 1
0 1
0 2

e T AR ISR LR RAEME M AR ROR, FEHIN.
I A VARRTTE ) 5 80R0m, ES=1S, R sk
SRR L) N AR LTI A R AR Bl — 2
SR RHBEOR IR RS KRBT SE, 2 5/
HEA—ENRAE, RES SHLANEREMEH TR, M
FRARBIENE, RONAZRNEER A ERTRE, IS R RIS N

MR, BLTTBA S 1B AR X A IR 28 6 PR e ot 18
MR/, AE I, BRI, I TR 5O A, XA
FIRCEAREN A2 T/ N TR AIZE, Z5RES=11, AT/ Bl
Wetke BCTTCRARSS PR EAs i RGP ZH G
Y, TEXGIEGEER RPN MG SI6 ES=9, TC/ AR,
RIS, BCOT ARAIRAIEEHET: BC/7C>T B> JTA.

3 it

BN S0 BROGERE SL i DA R SRR PRI I T
SERRIAL, K0T B AR X B AR A AR A, IRE
IR SRR ML & A e R - REAS RIS B JEAT
MRS AT AR B R IO AT Tl e 18 A
BT i IR AN IR TG MM R EC J7C, X XGAREEE PR e I 1
BRI, N BRI R R 5 B iR
AYSEEE LI AN DR ORI R TR
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The effect of macromolecular sunscreen agents on the mildness of sunscreen products

YANG Yulan', LU Jinping', YANG Jie', GUO Junbin®, QI Fengwei'
(1.Shandong Huawutang Biotechnology Co., Ltd., Jinan, Shandong 250101, China;
2.Guangzhou Runze Testing Technology Co., Ltd., Guangzhou, Guangdong 510000, China)

Abstract: This study evaluates the impact of macromolecular sunscreen agents on the mildness of sunscreen products. Using assays
including chorioallantoic membrane vascular tests, patch tests, and skin phototoxicity assessments, we compared three types of
formulations: conventional sunscreens primarily containing small-molecule UV filters, sunscreens primarily containing macromolecular
UV filters, and macromolecular sunscreen formulations combined with soothing active ingredients. Results show that, compared to
conventional small-molecule systems, macromolecular sunscreen-based formulations reduce skin irritation and exhibit milder ocular
irritation in HET-CAM tests. The addition of natural soothing actives further mitigates skin discomfort and inflammatory responses
potentially triggered by UV exposure or formulation components, synergistically enhancing overall product mildness and safety.
Key words: macromolecular sunscreens; sunscreen products; mildness
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Preparation process of burdock root fermentation liquid and its antioxidant and
skin-soothing effects

YANG Yang, LU Wenhan, QV Jingyao, ZHANG Jingxuan, WANG Ling
(School of Chemistry and Pharmaceutical Sciences, Qilu University of Technology(Shandong Academy of Sciences), Jinan, Shandong 250353, China)

Abstract: Burdock root was subjected to liquid deep fermentation using Pseudoalteromonas sp. SET and Saccharomyces cerevisiae
JM2-16. The antioxidant and skin-soothing effects of the fermented liquids were compared with those of burdock root water extract
through radical scavenging assays, enzyme inhibition tests, and cellular experiments. Results showed that a 10% Pseudoalteromonas sp.
fermentation extract exhibited radical scavenging rates of 90.64% for superoxide anion, 90.72% for hydroxyl radical, and 95.81% for DPPH
radical, while the Saccharomyces cerevisiae fermentation extract achieved 81.59%, 94.80%, and 91.18%, respectively. Both extracts showed
hyaluronidase inhibition rates of 82.33% and 80.23%, and elastase inhibition rates of 82.40% and 96.50%, respectively. Treatment of HaCaT
cells with 1% fermented extracts resulted in 98% cell viability and significantly accelerated cell wound healing (P<0.05). These results
indicate that fermentation with both strains synergistically enhances burdock root's antioxidant and skin-soothing effects by scavenging
free radicals, inhibiting enzyme activity, and promoting cellular repair. The resulting fermentation liquids are promising candidates for the
development of functional cosmetic ingredients.

Key words: burdock root fermentation liquid; Pseudoalteromonas sp.; Saccharomyces cerevisiae; antioxidant; skin-soothing
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