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Abstract: To investigate the transdermal absorption activity of hyaluronic acid oligosaccharides, hyaluronic acid
oligosaccharides were prepared by enzymatic degradation of hyaluronic acid using hyaluronic acid lyase, and the hyaluronic
acid oligosaccharides were analyzed by infrared spectroscopy and mass spectrometry, and their hygroscopic properties,
body surface moisturizing properties and transdermal absorption properties were evaluated. The results showed that the
optimum substrate concentration for the enzymatic preparation of hyaluronan oligosaccharides by hyaluronan lysis enzyme
was 1%, and the optimum enzyme addition was 3.0 U/mg. The enzymatic preparation of hyaluronan oligosaccharides was
free of moieties, and the enzymatic products were mainly unsaturated hyaluronan disaccharides. The enzymatically
prepared hyaluronan oligosaccharide had excellent surface moisturizing and transdermal absorption properties, and would
have a broad application prospect in the field of biochemicals.
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%5 B BT R (Hyaluronic, HA ) SFRBY JRIR, J&—Ff
M N-Z e EL-D-FRPBE e Al D-75 26 B R OB 25 42 .
JGIEL B-1,3 Fll B-1,4 BEFFEEAL I RAREE B 4%
PEZBEY . HA HoAaaRem i Rets fA #ge, H
AWErE S H S T2 UIASER, RFESrF2= HA A
AARFEEY M. ST HA BA 00 R RS
TV P EATDRL 5 S5 A TG AR, 375 BH SR R SR (47
<10 kDa) HAAPUE . fEEim B A mk . fEE4% 1 &
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09k 375 BH SR R SR 114 T & o FH AR AR
1 #RFTE
1.1 MRS

BHHHFRR (HA, 43T 1500 kDa) L4 AxIL4E
YR AT B2 F 5 385 B BT R 224/ i (10000 U/mL)
T SR AE YR 25T 5E Bt s HA G50 A iR em . Bl
B Ry ST Al

LSS 4] WAMC T I AT SR
B IR F]; HES-24 BRI HEIR /KB _Lilg—fEg}
AL AT R4S F]; Thermo Nicole Is10 {8 B 254 2T
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TR IR A RS F]; Amazon SL BT ik
WISE i PR E AR T RN ] SKATV BT
IR ARG IR F) s RYJ-6B %1245
R HOREAY I 25K AL204 K & ST
KV MR R A R A
1.2 EWHE
1.2.1 JERPIHEXT HA B#HEIFE 7EIIREE 2 U/mg
HA BIZRAF T, B EE R 0.5%. 1.0%. 2.0%. 4.0%

(w/v) I HA X B 42, A 232 nm 19 584K
{ENFERR, B b IR .

1.2.2 JnEgEXT HA BRI EIRPIHREE 1.0%
(wWiv) IS, ZZ 88 &k 0.1, 0.2, 1.0, 2.0,
3.0. 4.0 U/mg X HA Bif# 095200, LL 232 nm 19£845h
W AB R FER, W02 Bl I i

123 FHH TR LR H & AAIRPHE 1.0%
(w/v) . IinliEE: 3.0 U/mg HA B9 F, 37 °C i
12 h, #B7K# 5 min K, 10000 r/min 25.0> 10 min, Y
A LVEW, R TS B R S (EO-HA), 45 .
1.2.4 £IAMGESHT =% Gao 5 AR
AR R LT ARG (FT-IR) %) EO-HA 4741403
5T, B 500 mg IRAGERHLT 2 4EHE, LA 5 mg fi

FRITRE S [ A T 4
1.2.5 JFREiESHT 2% Silvia 5 1905808 EO-HA
T 280K, I E B TFURIE 100 °C, BANE R
3000 V, FEREEFLHE 40 V, 785 EE(m/z)5~2000 amu
JEEI NPT ESI-MS 3344347
1.2.6 WIRIERE SFHBRGEEESE T IAIFRETERE
M E R BRI RE . LAH I X B, 2R R R
KR (AHX RS RH=81% ) FNI FIBRER AN /K 1R
(CFHSXHEEE RH=43% ) 255 il .
1.2.7 IARSRELERIERE =780 CEERPY ik EAE
an AR RARIRPERE . ENRIHEE 1% (w/v), IR EE
20~25 °C, FHXHBIE 34%~70% M E51F T T RECE .
FERLPkSE 22~30 2 AR5 B Y B iR fd R 2213 10 44,
VeBAC HE PIMIAR R X388 5 cmx5 cm Ak A 23835/
2T ESZIGRT 2~3 d ANBEM AR B M), U
WIS, YIS HERRE Y 0.1 mL, JH Rz R K A3 ) )
ZE 0. 10, 30, 60, 120 min JZ Bk I7K53& &, 1E R —
X3 P IE BUAS [R] S 2 3~4 ¥R, L 10% B H e N
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i, AN BRUSE R ] A ki v S sz wh 2z 1], B ke
J2m L, b in A 1 mL 5 mg/mL £E 5, 42
W A 6.5 mL 0.9% RYAFEER K, BB Pk %
3 400 r/min, {EE(32+0.5)°C, T 1.2.4.8.10.12h
B 1 mL #2320, FTARMIMSE = 13820 . MERE R
PHIERR & &, IF AR sp A i AR Rt B, BAAK
AN
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Fig.1 Effect of substrate concentration on HA enzymatic
hydrolysis
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Fig.2 Effect of enzyme dosage on HA enzymatic hydrolysis
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Fig.3 FT-IR spectrum of HA and EO-HA

NONONDONOSND

2.4 FRIESHR
EO-HA JFrils s S uN1El 4 iz, &% 52 i i &l



B Tl B

20224 3 H

378.10
[M-HT"

AHXS iR

i [M-H] [M-2H+Na]"
[M-H] 779,

175.03 0
757.;2| 803.29
7%

357.591414.08

/50447

9
912.90

79.74

1046.93 1180.29

1314.32
1380.84 1568.17

1634.01 1838.45
1720.72 1901.59

400 600 800

AR E B P AE 378.1([M-H] ), Hi 175 BH /5 iR 224 i
Tt T F AN, ARy B-1,4 BH 4, WAV & —, LTl i
FEMYEER T E R AR HA —BE(ADIHA) . 757.2
([M-H]) 1 779.2([M-2H+Na]") Sk B Ha, fap e Az XL H,
fif W6, HESE A4 S AN 1 A HA PUBE (0-HA4) . 175.0
([M-H] ) Rt g, a5+ I AR R (A UA) .
375 OA SR R I TE i HA 093 B2 b i Je sk AT REAL N
VI, ¥ HA BEff ARG T B, SR 5 B Sk 24 i
HA #2274 DL ADIHA Shy 32 SERE R 77 4 1375 BH Bt
T S HE 01 g B O 1 24 e Bl 0 VR AL S S.
zooepidemicus MVEFRIEEC ISP,
2.5 MEMERE

HA. EO-HA A HihpyWiRgean®l s s, i
& 5 WA, TEA AR IR £ A AR AN EREE T, =&

TR AP 5
—— EO-HA
| ——HA
L —— Hil

100
90
80

60
50
40
30
20
10

WA (%)

%010 20 30 40 50 60 70 80 90 100
t(h)
PRI RR B P 55
—— EO-HA
——HA
—=— Hh

90
80
70 -
60
50
40
30
20
10
00 10 20 30 40 50 60 70 80 90 100
t (h)
K5 HA Fl EO-HA (iR RE T
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W VR FIAE 0~12 h TS BN, 76 12 h Z )58 inge
12, HA TERILE BT B R PEREIL T EO-HA, {H 5 I
F A RE R AR — 3, e gE R FE ] HA £ EO-
HA P EAT RUFAI IR ERE
2.6 AFRIEERE

B AR 43I S AT MR £ 5T )2 7K = 1 e ATUT
5L ERH AR AR, AT RN HH R R AR T 22 B /K SR g A
1, AP B ATERR S BB DR | I
Tz —, B TR ZE S KR n] LISk S e HA Fil
EO-HA ARERCR, M TZE/K oS ailkm, HAR R
HERF . HA | EO-HA M H AR LBHEREUNZ 1
s, WG BT B, EO-HA {18 HEE%RE HA 55, Ak W
A T H v AR S BE (P<0.01) , {ELBE B 8] ZE K =
2 h B, EO-HA MLRIBACR B2 LT HA {RIBRR
(P<0.05). XWAJHEREH TEVILEHTE: HA 8 EO-HA
BRI, B B, BiUKPEREY. (BRI B, EO-HA
Sy, AT RUIAE 32 40~50 nm B4R TE] Bt A
)2, VAT IR AR, HA W JCEam P, I,
EO-HA HF IR HA AR . i H e LS
PP IR, PER AR IR R -, 80 H AR 19 PRI
PEBE.

# 1 HA Fl EO-HA K HMBAR SRR
Table 1 Moisture retention of HA, EO-HA and
glycerin on the skin

st ] (min ) EO-HA HA Hh
0 21.60+0.96* 23.79+0.68" 31.05+0.88
10 13.20+0.39* 11.364+0.71° 19.48+1.07
30 12.22+0.03* 8.37+0.88° 18.28+0.61
60 11.41£0.82° 8.53+0.49° 16.58+0.92
120 10.54+0.97* 8.46+0.96° 15.71+0.66

i aen SR —BF A H b, 22534088 (P<0.01); b22 5 3% (P<0.05)
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Table 2 Penetration kinetic parameter of HA and EO-HA

FE BIVIEy R b LN EY Q)]
EO-HA y=0.0464x+0.0957 0.9703 0.0464
HA y=0.0035x+0.0004 0.8688 0.0035

%3 HA I EO-HA [ &itiEl i
Table 3 Cumulative penetration amount of HA and EO-HA

o-HARES: 12 hEitEid i (pg/em?) 24 hE &S (ug/em?®)
EO-HA 0.715* 1.133*
HA 0.059 0.075

TE: aFoR SHAM L, 2253400 13 (P<0.01) .

J EO-HA [Py i AR RT3 o i i 25 B[R] (9 28 4k
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F2 ik AL W R 1 ik, SRS S 11 9 B,
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3 g
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Ak, IR L 2L MO GRS BT IS A T34
FAJ AT 2 SR 9 HH 2 0 375 B Jo 1 A4 A7 i K2 i 2 BH T 1R
P B 33 IS W M N 1%, B i B i 3.0 U/mg,
LI G IR I Bt AR AN T A FE A %, (R B8 T 3%
HH BTAR 45 A8 SEREME:, Bl =) EO-HA RIS
BH TR R 2, S D iR ANV RS R A A AN
FFEHABTRR PUBE . X EO-HA 5 HA MIUGIBIERE . 14
FORIBNERE 5375 e R REIES TAIFST, 45 R3RE] EO-
HA 12 M8 5 HA FiA—Z, EO-HA 7£ 120 min
s BZ B R B /KSR HA $2155 10% 845, o Y B4
AR AR IR RE, EO-HA 24 h 19 B3 5 s ot 5
1.133 pg/cm?, B35 (P<0.05) 7% T HA, &1 EO-HA
HA DLW et ik iFst R0, EO-HA
HADL R ORI 58 B R IscrERe, vl LR PR E
PRI, #PFENIRTE HA, RIOR IR 2R A 2Ry 45 A2 3T
B8, 7T LU Z N At i . A #8585 S O &,
TEAEAL AT BT vl i o AT 5 .
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