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INZSAT 2 I P Z K R SR A AT T 0T . RAMRSMIRARSY T LB 2 IR E et fohdis (Busdb.
BubEfb . i) A (RPR) MReJr. 45RERW, ERNRIL (g mL) 1 : 30, Bdd% pH=9.5. EHURE 60 °C.
PREUSTH] 2 b, BRUT pH=3.5 BT, LLZSFFER R 5.05% ; FEAINER (Bl B . finfisJy 3000 U/g.
FEARATE] 2 ho IRYIBTR AL 2%M 55T, WA R KR 31.56%. LLZSHF 2R T Bk & =28
0.47908%, EFNZMAE 4~8 IREVIEIK, ST (FHRST8 ) M 850.56 Da, 43 FHE<2000 Da
PIZ IR N 99.56%, LA Z RIS E R 2E R (o) SMYHA 7 FAE AL R RR, LSRR SH
1) 40.55% JTE M EL 8% MUK 2 VB 1,1- 2R 3k-2- =R SR A BB BRR N 71.76%+0.34%; ik 34K
1% LU SR 22 BRI W BB Wy B ) R g 32.63%:£0.78% 5 [T 7345 0.25% 4 L 55722 IR IR X A TE B2 JBk
IRET YA MMP-1 (AT FE RN 56.96%+0.82%, TR JRER AT FA N 120.45%+0.24%, TV IR
AN RIBFN 113.24%20.17%, VR FIAHXTRIAR R 138.33%42.72%; FHE 4L 0.05% W14k £
JRWN , BEEh i collala J PRANT 2K RN 122.64%+2.07%; Bt /34 0.4% M L BSRF 22 IR Ak AR 1L A TR K
YA RE %R 40.95%+0.36% 6
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Preparation of Camellia seed polypeptide and its
anti-aging and repairing effect

SUN Zedong, LI Guangtao’, WANG Yipeng, GAO Hongqi
( Shanghai Forest Cabin Biological-Tech Co., Ltd., Shanghai 201612, China )

Abstract: Camellia seed protein was extracted by alkali extraction and acid precipitation process from
deoiled Camellia seed which was obtained by supercritical CO, extraction, and then enzymatically
hydrolyzed with protease to obtain Camellia seed polypeptide solution. The extraction and enzymatic
hydrolysis process of Camellia seed protein was optimized by single factor experiments, while the
composition of polypeptide and amino acid in Camellia seed polypeptide solution was analyzed by liquid
chromatography-mass spectrometry. The anti-aging (anti-oxidation, anti-glycation, anti-wrinkle) and
repairing (scratch) effect of Camellia seed polypeptide solution in cosmetics was further evaluated by in
vitro test. The results showed that under optimum extraction conditions of solid-liquid ratio (g : mL) 1 : 30,
alkali extraction pH=9.5, extraction temperature 60 °C, extraction time 2 h, acid precipitation pH=3.5, the
extraction rate of Camellia seed protein was 5.05%. Under optimal conditions of papain used as enzyme,
enzyme content 3000 U/g, enzymatic hydrolysis time 2 h, and substrate mass fraction 2%, the hydrolysis
rate of Camellia seed protein hydrolysate was 31.56%. The total peptide content in Camellia seed
polypeptide solution was 0.47908%, mainly composed of short peptides with a peptide length of 4~8
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peptides. The number-average relative molecular mass (molecular mass) was 850.56 Da, and the proportion
of polypeptide with molecular mass less than 2000 Da was 99.56%. The polypeptide solution of Camellia
seeds contained 7 essential amino acids for adults except isoleucine (Ile), accounting for 40.55% of the total
amino acid content. The scavenging rate of Camellia seed polypeptide solution with mass fraction 8% for
1,1-diphenyl-2-picrylhydrazyl free radical was 71.76%+0.34%. The inhibition rate of Camellia seed
polypeptide solution with mass fraction 1% on advanced glycation end products was 32.63%+0.78%. The
relative expression rate of MMP-1 in human skin fibroblasts was 56.96% * 0.82%, that of type Ill collagen
was 120.45%+0.24%, that of type IV collagen was 113.24%+0.17%, and that of type V collagen was
138.33%=+2.72% when the mass fraction of Camellia seed polypeptide solution was 0.25%. The relative
expression rate of zebrafish collala gene was 122.64%+2.07% in mass fraction 0.05% Camellia seed
polypeptide solution. The migration rate of human immortalized keratinocyte cells in mass fraction 0.4%
Camellia seed peptide solution was 40.95%=0.36%.
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AN, BEE AR . IR4-MWE R ABEEE (DTT),
ML 2 e (TAM ), ZH5( ACN ), -3 20( Tween 20 ),
T HIIEWIK (DMSO ), BEMEEETRAL UM ( MTT ).
ZRPEE (FmaE 4% ). M@ X-100 ( Triton
X-100 ). 4',6-ZJpkKE-2- I8 5 m|be ( DAPL), B
JREA—b. VERREEA—P. VERESEA—
U, fHE Sigma-Aldrich AF]; HER-HERBFR
(100x ), b3 < RAYHEARBA A BRAT ; RE
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4] ( Trizol ). BEFRELEZE vy (PBS 10x, pH
7.4), F[H ThermoFisher A H]; =& H ke, FNEE.
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Green &G RE, b BREVE O A D RHE A BRA 7
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R AR AR R U, SRR A A R A
F]; ZXSD-A1090 BIAALIEFRAE, HIERIRA AT
il A BRZA w5 Easy nLC 1200 3 AH (53 -Orbitrap
Exploris 480 7 i ¢ 14X ( LC-MS ), 3&[E Thermo
Fisher Scientific /A &) ; CFX96 TOUCH T100 %52}
W R AR N (PCR) 8L, EH
Bio-Rad /A ; HT300R Hl & 1 5 s R B0 bL, 1)
BB AR KA BR A,

1.2 Fi&

1.2.1 L A7l

BUBYR S L ZSFF 100 g, il 5 Cco, 21
JBi o HBIG B CO, ZEHURAE R . #HL 2.0 h, #EUE
7725 MPa, ZEBUREE 50 °C, /KWL 20 g ¥4
MEILZFT 50 CHUETREE, i hbimiblzi
¥, & H
1.22 LA ERERR

KA PR VTR PO L 2k R, A R
SIS RA I ZSRE A R BT 2. FRE S g il s
K, FRIEBRRIL (g mL) 1 : 20 IMAEETK, f#
HIWBE 1 mol/L 1 NaOH ¥ 15 K pH=9.0, 7E
PRBUREE 60 CT42H 2 h, $2E4SHE, oIk, 5
B B, RIGEHRWKE 1 mol/L AYERFRIATY L
W pH=3.5, BL.OMUTEY) , &R 8Kk ZEPE,
TG 15 5] 0.245 g Vs I ZSFF 8 PR o JEAR Y
K (D) R IZFFREARIE (%),

FRIBCR % = my/mg % 100 (1)
K moy my SREHILASKE L LA R, g0
1.23 WL % kR &

PLINZSRFER Ry MR, FH 25 B oK BC e
JoTte A3 R 2% KBS, A3 iR A IR 1 L
P AR Il R R P R — TR R I R R
EAT A B2 . — 2 PR, finfg £ 3000 U/g (3R 1),
ML s, T 90 °CKEHE 15 min, RHEZER
JaiH pH=7, 198, B IE W RIAS 1L 2P B o R
BN AR R 100.00 g, AL T7K 24.47 g
1,3- T 2% 22.50 g. 1,2-)% " 3.00 g. EDTA-2Na
0.03 g, FCACLLASHF 2 BRWE , e 22 2 1 B i 43 A0Ch
0.45%~0.55%, Ho 13-T W, 1,2-756 1.
EDTA-2Na 8440 ( LIS Z IR & 3T )
AR 15% . 2%, 0.02%. FFRPE (2) THE LA
K AR =YK AR (% ). BRI B A IR
R LG E ZE I, T B 2 R & i R B =
PN R o Bl — A A IS T P Ui B e .
FEES o- LA -2 35 10 R BRI = 7 v i
NN AR R SR T R, e A R S L
SEER N AR S R B 2, BT DAIUE R A
m, R AR A R AR K R R R

g, TEMEEEAE 7K A R Ay = A TRk, sdad
B I S B TS 0 VR i s 2 R Y i
o I Rl g Ao R v A U S IR Y 5 i (VR
5 W R A AR A e 1 25 ),

IK i BE /% = m3/m, % 100 (2)
s myy ms 53N SSRGS B B R
RO E FE R &, mg.

® 1 IR 04 B R A A5
Table 1 Optimum enzymatic hydrolysis conditions of different

proteases
liElTES st -
iR /°C pH B ] /h
AN i 55 7 4
R 50 7 4
MR R 55 9 4

1.3 TSR

HMEASENE: 28] GB/T 5009.5—2016 (&
i PR USRI E ) 5T IR AR AR S
M8 GB/T 8314—2013 HEf —FRiLIEAT, A 5
SE: B8 DB43/T 476—2009 (AEM IR £ b B R
FNE ) AT, 28 & 8 E . 288 GB/T 8313—2008
(CEMh Bk ) $#17, SRS ENE. 1
SNT 4260—2015 { Hi FAE IR 5h FFodL 22 B0 )
AT, BAKEEIE: 28 Q 31/0116000385C018—
2020 EAKEEIE ) #17,
14 HEREXIE
141 LW ABEORREMHHE K

Fe R 1.2.2 5 ISR B B ICR A, 430 [
HAb &, Rt (g:mL, 1:10,1:20,1:
30, 1:40,1:50), f4 pH (7.0, 8.0, 9.5, 10.0,
11.0 ), $EREURE (40, 50, 60, 70 °C ), $&HUmE]
(0.5, 1.2, 3h) FIFRYUT pH (3.1, 3.3, 3.5, 3.7,
3.9) XILZEFFE PR BRI
142 LW EROBMBEASEER

PR 1.2.3 W ILEOR B IR AR 1R [ el
il i 105 B N pHL, 25 2R IVER, 1 8l fin i (. 500, 1500,
3000, 4000, 5000 U/g ). FfgmtmE (0.5, 1. 2. 3,
4 h) FLZSFFEE 5340 (0.5% . 1%, 2% 3%.
4% ) X LU ZORF AR 1 A 7 ) 7K B TR RE R
15 ZRN/FEE

(1) FESLE . RIS R RS H 2000 pL 1L
FAF LW E 10 kD BEEH, T 4 CTELO
(12000 r/min ) 10 min, HUAHX}4>F i <10 kDa [
Wy, T (—80~-85 C FiExTZEILH BAK ), FF
22100 L KB FKEH .

(2) ket . HBBARTEMALI 1 L 1Y
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DTT( 1 mol/L )IEWIMA _FiREZ FE AL, filf DTT
R EH 10 mmol/L, F 56 C/KIBFHFIAFE 1 h, H
HABRARUERFLEL 2 uL 9 TAM (1 mol/L ) %N
AFEEL T, TAM 29K A 20 mmol/L, I54b =R
KV 40 min, FRJE BB HERFLHL 1 uL (9 DTT
(1 mol/L) WM AKESF, i DTT ZKWKE N
10 mmol/L, LAHFIZR KB 1AM,

(3) WiEh: BURJEREILALIEE A RGE T C18
Stage-tip ( f&—FFHFE Empore IE i I E B )
WRER , VeV 70 R i B0 2% LI R, R RS
PRI T 45 °CEZ T, BUE SR R
S 0.1%H) = I LRI UE 45 2 200 ng/mL, #E1T
WAH AT

(4) WA S KM AiEHE Reprosil-Pur 120
C18-AQ (75 pmx250 mmx1.9 um ), WshH A N E
HML0.1% 0 =R LBRE, T shiAl B W 50420.1%
) =3 LR 80% 1 LN TR AW, 14 600 nL/min,
SABTETEL R 35 min, EAREES/RILEER 2.

w2 OWHEEEME
Table 2 Liquid chromatography conditions

- IR H0 %
A M B H
96 4
96 4
20 68 32
23 45 55
25 5 95
30 100 0
35 96 4

(5) MS %&fF: 2EMEHEN 100~1500 m/Z,
— 2RS4 BRI N 60000, AGC M Custom ( AGC
4 Custom H & Y H 23 s ¥ % & ), Maximum
IT (B AR], BB B U5 A B 5T e 43
Mrest s gt ) K 50 ms. 2R JEIE AN PR
A 15000, AGC & Custom, Maximum IT 4 22 ms,
JUA Bt S Tl i A iRl 32, A AT T ARG ) DA KA
)5 2 PEAKS Denovo J5 4T 22 K2 51 AT o
16 ImEAMEEENK

TEFEIH 96 FLHCH A 150 pL L2557 /K e il
A FE 8 (1%, 2%, 4%. 8% ) WILZEk£
JRWE, FEINA 50 L ¥ B4 0.4 mmol/L Y DPPH #%§
W, HHWE3ANESL. TMRAE, BRSO
30 min J5, f#FHZYIBERHR ORI FLAE 520 nm Y
WO (OD 1l ). LLEBEFKNZEA, UL Ve MM
PR, RPEEC (3) i1 DPPH A HIEERER (% ),

H H 97 4 2% /%=[1-(0OD,—0D,)]/
[1-(OD3-0D,)] X 100 (3)

K. OD;. OD,. OD; 43l FESh A . S, XF
HEZHAY OD 1A,
1.7 ftEL e

22 SCHK (31T AL BE I3 T 32 6 00 Ao 30 4
HACL Y] ( AGEs ) Fi o U8 BT B R i i
3L 0.01%ZFENN, L2588 7 /K B il i AN [R) J5 2 43
(1%, 10% ) BIILZFFZ IR FE S 4, B4
w3INEAL,
1.8 E-F HSF 4aRa A5 45 oh 3ilist
1.8.1 MTT @hi® h <

P BUE K HSE 403/ T 96 LR
(5x10° 4~/4L), T MCO-18AC % CO, A% FR4A
HIFE R (37 °C. CO, IRF 4L 5% ) {4 Atk
BEAK , BEEAL: AR AL CBCH BT A B0
0.0625%. 0.125%. 0.25%. 0.5%. 1%HY LAk £ Ik
W, UREFRIEmaTE ); 25 Fdl A3 4 FRe 5 19
REgR 3k ); BHPEXT REZH( 2 40, A SR S S 95 32 ),
SRENEEFE 72 ho I FR BRI  BALINA 20 pL 9 MTT
W B S /L), WEE 4 h, 3 13, A 150 pL
() DMSO, i Ff £ Ty Be il b SRz M %5 W AE 570 nm Ak
) OD fH. MHEN (4) HEIMAATEER (%),

4 M5 2R /%=(0D,—0D,)/
(OD;—0D,)x100 (4)
. OD,. OD,. OD; 43 Jll tESh 4 . HH . BH
PEXTHRZH Y OD fH.
1.82 A4 EEGH-1 (MMP-1) #IRREE £
kBN E

B4 TR KA HSF 400 A DMEM 1
FRHE (i /4L 10% M R4 0% ) B R 40 M 2 o
FERCA T8¢ F R R LR AR FLANA 2 mL 42,
BHTHBEFRM (37 °C. CO IR EL 5% ) ik
FEo WHE 4N B (4 UVA BSE Fa
$0.0625% . 0.125%F01 0.25%FA4 LI5S K22 IR AL B AY
HSF 4l ), Z5 14 (IEH K557 HSF 40 ). B
2l (25 UVA BSFRY HSF 200 ) FnpHMELL (28 UVA B8
SHE R E 50 pg/mL Ve MR R 3.5 pg/mL
Ve ZE B HSF 40/ ), UVA SRR 60s, FEEEE5E
HE, BHEZH AR S AL A BN 2 mL 5 % 5 i
FE &L B DMEM i 5R5E ( FTE 7348 10%8) FBS ), #F
YR FEAH( 37 °C . COL IR EU 5% IR 5% 24 hs
AL 1 mL 80 4% 0 2 5 H = R E 2
20 min, B¢ 2250 0.5%HY TritonX-100, 2 %
M 15 min, PBS VRS, EIRE M 1 h, 5 LB,
T 4 CWH—PLd e, F 37 CEAmHEZNE I
1 h, PBS ¥k, DAPI E I EOGCIFE 5 min, BUH
e b, HE R P e e, RS A ) R
NS A, F Image J #AEEAT G 00, A

K
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4 N M-/ _ \ g_! L\/\ d —d
JHJ\?@@I, I MMP-1 LU, V. VAEIREEH NGRS 2 ) 0 = 200~ 920100 (5)
FRIkHK d

183 ATmLé | Mg RE G &k FnK

Wk 3 dpf TR R AB RBE D ta gl ¥4 th
BT o fLbrf, 4L 20 Bahfa, SEEASH N A
A (EBETK), A (FREEE 0.5 o/L AL
Wi FES A (28T KB BT &4 5L 0.0125% .
0.025%7F 0.05% LI ZSKF 2 IR )o BALIA ik 74
PV 5 mL, BEFLIE 3 NREIL. TAIbE IR R R
24 hji, S B ITE Gt o T RGEE K 5 50 1 Ve 4
2k, bi)E, JREBED i RNA CK4hf's T4
DEPC 7K 2 mL &0 h Wk e 68 2 T (1) EP 45
o5 A 200 uL Trizol fff & 2= 41 2154 , 4l Trizol
% 1 mL, FERME S min; FEA 200 pL =& HF
i, BZUWRE 15 s, FiE 3 min; T 4 °C,
4000 r/min Z.0> 15 min, B2 KA 25851 BP 45 5
A 500 pL RANEE, ZIRCE 10 min, T4 °C.
4000 r/min &0 10 min; EBR BV, A 1 mL T
O T5% LR, B AR DIEW, EiR TR
VEZEMEE, A 30 uL DEPC 7K{fi RNA ¥ ), {81
cDNA A HidH &k RNA #5458 cDNA, TSR
PEHRE 7 PCR M HTX LK collala F P 7F mRNA 7K
AL, RO ISR 2 IO T Y i IR A (R ik
BISZIR o A S 50 A5 TR 34 380 52 56 2h iy 4 B R4
fer (2010/63/EU, FH RN 2 AR 254 oE ),
1.9 ETF HaCaT HRRIEHIh R
1.9.1 HaCaT @@eéy MTT 28 jei& 1 ml 2

¥ HaCaT 40 iR 7E 96 FLAH( 5x10° 4~/1L ),
£ DMEM 15258 ( Biim 4048 10%0%) FBS ) HidssE,
VB AL AL (AR IR AN [R] & 50
WZEKFZ BRI, i o35 o 0.05% . 0.10% .
0.20%. 0.40%. 0.80% ). =5 2 (AN Er 4 FIRE 5 Y
KRR ) AT HRAH( & 4mif, A S RE i i B 37 3 ).
R 3 DR AL R A A 3Rk 5] 40%~60%HT
B2y, THIFEF (37 °C. COLRRUEL 5% ) ik
F:24 hm, BALMA 20 pL B9 MTT %W (5 ik
FE5 g/L), WE 4 h, 7k EIHW, MA DMSO #|
96 FLAR Hh A , 1 Z D RE R A SR IS AE 570 nm
AbEy OD fH, RGN (4) HHHEMMATER (%),
1.9.2 fmfR R =%

S SCERNSIAMRR L5 vk, wESH
2. BHMEXTHRZE (s 5 ng/mL B9 7 40 A
KT ), FEAAL (B FRFERCH BT EL 5020 0.4% 19
INASHFZ R ), F41¥% 3 NE fL. 78 DMI8 #if5|
BAEY B R 0L 24 h AUREMIFE (4, mm)
Bl R, H Image J 317 G0, MREEC (5)
IR AEESR (%),

Oh

K doyns dogn 43908 0 h BFRIEFERE . 24 h B
JRTERE, mm,
1.10 HIEHSH

K H GraphPad Prism 8.0 /&, 253 LL “HHF
PIHELbR i 2" Fon, SR BRI t-test Giit
ST, G AT R . P<0.01 AT W& S it =
25, P<0.001 AAEWMH B ENRIT-ER,

2 HR5WR

21 BEEXLRLERSHHT
2.1.1 LR AEARBREHN

SRWSENEERIESESNIIPS S SE I &Sl 28

ME 1a ATLAEH, AR L (g : mL)M 1 :
10 [2 1 2 30, INZSAFER FARICRZ Mg N, 2PEhE
Fboh 10 30 B, LSRR R 3R UR N 4.93%+0.06% .
BURLEE A 1240, 1 : 50 B, INAAFE FHRBUCRE T
SFLE, NI, HEERNR L 12 30 ST R £E505 .

ME 16 ATLLEH, BEE pH M 7.0 3G 9.5, 1
FATE AR BOR B E8 I, 24 pH=9.5 i}, ILASkF
TR IR N 5.02%+0.09% ., Ak2z4R 7 pH, 1L
R A IRBCRE A BRI, XEHT pH KEs
STRERAFR = A ok, PR, BERE4RE pH=9.5 1T
JE S

ME 1c ATLLE 1, B HRBOUEE M 40 CTHHE
60 °C, IIASKEE PR BORBEm, YGRS
60 °CHF, INFAFE HHRECE R 5.00%+0.05% ., HKLE
BEEBUEEZE 70 °C, IR EARICREE B
FRTE . I, BEHERBUERE 60 CHEITIRLESLE .

ME 1d iTLIEH, BEE FREU A 0.5 h THE
2h, INZEKE A RBCR L P e, Y Eurt
[ 2 h BFILZOFF 8 R HUE R 5.04%+0.10%, 4k
SRR PR A] 2 3 h, AR EE R CR A W
Hom. Pk, SEEREEHCR ] 2 h FEAT S S .

ME 1e ATLLEH, BRUC pH 7E 3.1~3.5 B, 1l
AR A RBCRAA K, XIEH A, BRUL pH 1)
B, SEEIMLAA R AR, R OFE S
i (pH=3.5) UIIE . 4kLL3G Rl pH 2 3.7 F1 3.9,
ISk PR R B S R, b, PR DT
pH=3.5 #AT/5 L5550 .

R AR T2, BB (g - mL)1 -
30, BEAE pH=9.5. $EHUREE 60 °C. $RHUE] 2 h,
FRUT pH=3.5 2 FHEATSE5, ILASFF R (IR ICR
5.05%. ZRME, BB A8 0 2y,
HRERAT BN 46.05%, BRIz Ak, EAE. S mZE
Fis B4 J5 B R 27.02% . 5.67%F1 5.37%.
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53 2.1.2 LR E G B
50 i ——a AN 2R il 2 0] ) B ) SN R, &S ARG
\c TR BE, 5 1L 2R SR A 0 %) R 2 B R ) 3
£ ; HE 123 W IR, SRR NR (U . P R 1
Eé 4.0 P AR LSRR, &0E, SISk A
it i 7= 0 ) KR R 430 R 29.73%+0.86% . 10.67%+
3.5 1.20%F01 13.55%+0.47%. KL, J&ZeikHARE A
0 e T T T 1w PR A L AT B 1 T ) ol B . [T 2 A [ il
ss BB /(g © mL) Fif A5 AR LU K B 1 AR 7 0 7K A ) 5
5.0 i/i » a
X 45 or /i/%
-
K251
40 i/ =
3
% 20+ /
35
15+ i
30735 80 95 100 110
e pH 10 L L I L L
5.5 500 1500 3000 4000 5000
iR &/(U/g)
5.0 = 2 35
b
© 45
S 30 -
g‘i 40f —3 S '/i §
2251
35 ¥ /E
3.0 20- 4
40 50 60 70
55 $RIURSE/C
. 15 1 1 1 1 1
0.5 1 2 3 4
5.0 I E 2 B [/
C
%;:4.5 = ’ %
@4.0 5 - — \i\
26| / %
3.5 § %
24t
3005 1 2 3
55 BT[]/ h
Y 1 2 3 s
5.0 LWLIZRAF R A B A B0 %
-\- i X X N ,
245 \ a—WFHEL; b—BRAEIT ] c— KW I i 34K
4}} ’ Bl 2 A X LSRR R AR Kk B 19 R )
= 40 Fig. 2 Effects of different single factors on degree of
e hydrolysis o Camellia seed protein hydrolysates
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Table 3 Relative molecular mass distribution of polypeptide
in Camellia seed polypeptide solution

AHXT 43 5 /Da it /% 4y Fi/Da
0~500 8.50 460
500~1000 65.30 726
1000~1500 21.12 1185
1500~2000 4.64 1656
>2000 0.44 2334

B o B TR AR AT AN [R] 8 B R T3R0S 0 2
AE, X THKBORUL, MR FIAE T IKBAY BT
PP A IIRE o 32 4 9 1IN0k 22 KR B A S TR 4 A

F4 A2 IR IR 2H URE Z R 2 5 T
Table 4 Amino acid composition and content proportion of
Camellia seed polypeptide solution

LA LR A B A /%

Wit B IR SEHEM (Leu) 13.70

HRNER (Phe) 7.06

AR (Val) 6.48

AR (Lys) 5.24

AR (Thr) 3.21

MEzM (Met) 2.80

&% (Trp) 2.06

SR () 0

JE 0T E IR %R (Pro) 8.39

AR (Glu) 6.51

REHM (Asp) 5.84

HHEmR (Gly) 5.33

WA (Ala) 5.13

AR BN (Gln) 4.88

KABEME Asn) 4.81

22712 (Ser) 4.46

fix &% ( Tyr) 3.86

LBt EmR (Cys) 1.38

LT A IR Kiem (Arg) 6.96

A (His) 1.89
g A O R B FM S RN,
N 4 ATLUE W, 2 IRh & AR e
Hhag A 7 FRAE AN TR BER (Leu. Lys. Met,
Phe. Thr, Trp. Val), H& & HHHN 40.55%, 10
PR 2 B R 5 5 LUl 50.59%, PIFPF LR 2

G 8.85%., RUNLIZHZIKEEAA —
SB35 s a
23 WWIFEHZRBEEIVNELE R
2.3.1 AR S 54T

b E R A RS T B A A 2L, BRI
R LUE Ty, R e ofibe | PRk, IR

LR, A ERR A B3, AT RLGA BT E R T
b2 € e R RT3 S 4 ST 45w 93]
DPPH H 55 BR R A5 .

ME 4 0TLUE Y, BEE L 2RF 22 IR 5 0 5K

(g m, DPPH [ 3L FRRZLMH K, Y
L ASHF 22 BRI 40 B0k 8%, DPPH [ H 5L
RIKF 71.76%+0.34% , FIIIAATF Z KA —
UEEER I B oy €
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Fig. 6 Effect of mass fraction of Camellia seed polypeptide
solution on survival rate of HSF cells
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