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BE: Y THRARRKLEA TR E S ENRR I EANAEY, XEMCHN S HERR
TR PAT RS, ORI A & LI Frve b SR I A 7k, PR, REUEE . RECE .
ANEEBAMERBIORHKX S AMNEZHTMHA. ERER, RAIANEABRRKE
HERESEN P ERE 0 EHE, EYRRk1:40, #HIEE 50 C, #BHE3h, &£
BRE2K, UWRANRNEOBAMEN20% M, KEHHEESBEEREAARE, T
ik #| 41.24%=0.09%. #—F W LW AR T, KZH 5§k £ 4 % DPPH fr ABTS B &
EH A RAFERTE N, HICs B4 A% 2.32 1 0.67 mg/mL, # %KW, #AKMLE
WMANEEBERIRARRGKIATRESIBNRTE, HKEZHATRESIRELAR
WM AN ER. AR KZEHHRE LR LA A REEL LA T 5 ERE
KRB KEWH PR, S8, ANEGE,; WETE;, ALK

hE T S: S 98549

K 2L Z R % (Caulerpa lentillifera) J& T 4% 3
I"] (Chlorophyta) ¥ #% H (Bryopsidophyceae) ik
Bl (Caulerpaceae) ik # J& (Caulerpa), &—FhZ 4
AR R, DO ST ZE BRI R 22 53
IR L Dl A 2, HLOBER R T, H s a5
B, ORI sk R I R FRY
KEAHARBEEA FEEFRT, & AT
2R . g% ZWMIENRSY, B
FHENLREHREZ P, PFREW, K25
2] IR B L 2B 5 T A 34.00%~64.97%,
o TR AT B, W R ¥ (Scagas-
sum). FWIZE (Hizikia fusifarme). #173¢ (Undaria
pinnatifida)” %5, HAAB LT ME
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SCHRFRERE: A

I 25 8 45 Bk 3 22 i B2 By 2 32 A K
PRI | R BT A P I B B B A Tk
HARHUR Y 3.22%~11.30%"", KA K
K ZE R AT BRI A o R, BN R AR R
FHER S R A BB (ASE) 4@ HUK 2575 ] Bk 20,
ZWERBUCRAEA T 51.03%, {Hi% )7 B0 48 5
MEOREST 2], AR R . I, WFR —FhiE A
EIAR L AR K 25 2 R e 2 R IR T A% T
PR ZE A A R RN T i & e 3 LA

it A 105 2 A AR A FH B ol ) R ) 2 i B
BT, AEABHSE"T WFE R, ARJNER I RE/K
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AN R % 2 5 F AT E A B R 2R A 40 2
Bl IO T5 E AT 0 Ui e, 5 4 MR M 0 e
I RFSP L S R NS b L O VATTRFAL Y ok /e Gl
[ L PR 5T T 2530 4 R 2 W R SR A
DAS] O I 2 3 4 TR T 2 0 O e ) P S L B
il FRE S A3

1 MRS TE

1.1 IR

Hdp KEWA RSN PGS
i 2B BR A w) B RS 2R R A

EZXA AJNE H B (G8431), 1,1- %
Jk2- 7 B E (DPPH) 4 4 iy (SD9360). 2.2- % -
X (3-ZHEARTFWEME-6-B1 iR ) — 4% £k (SA5340), dt
HRKFERHFEARA A . NaOH (Kb T A
FRAFE], #t5: 2019 48 H 23 H), 1ETEE KRB
IR TARAR, #t5: 2020 429 7 25 H).

SUB6), HLEEY (JUFH, JYC-19BES), & i%Es
OHL (8 EAHE | Centrifuge S810R), Jef% 7% &
I (E1E A2, RE-52AA), BV T
ML (2= Christ, ALPHA 1-4 LD plus), H T KF
(TEBHIE S P A BRA R, ESJ110-48), HL#EE
ST RAE (RS 2 S 00 i 2 AT R /A F], DHG-
9240A), =i TIBEM ML G T 2= LR 3 75
J7, JR-200), MEEFRAN (A6 BB A AR A BR A A
DNM-9602G).
1.2 SE75E

RERERHREDR  HBEKERKZE
R, SRJE 2K TR 3 K, IFTE 50 C
RERE 0, Bl Ry IR 50 H 25805, 047
TR, 2GR E Koy

Wik ik R B SCERA A R IE
Jrik, r ik 5 FAS [E] A B RO 15 P UK 257
ERGEHZEE GR 1), RIEZRHECRE . A,

EEME R KW (L, Grant  $ERATATHERGE T AT AR %
®1 IMEBRKEGEREESESENHERRE
Tab.1 Summaries of five methods for extracting polysaccharides from C. lentillifera

A5 [R3 2R
groups summary reference

1 P F T > B = B A I I8 2 W — o VR T4 [17]

2 B —60 CIRIZ—IRAE - REIT— V15 [12]

3 B —60 CIRFE— IR — B [ —sevege il IR B H— 1 1R T [14]

4 B —60 “CIR+0.5%AJINER AR I — WA — B T 1 VR T4 [18]

5 HR—60 C 2% NaOHIRHL U4 — BT — 142 R T13 [10]

P BRI B, BT

(DH 308 g i fif < 254 45 ik . (Gl 3 70 SC 3045
10 g BR=308 g ff ) YEi, T-shiEit 43 2
KM BRI IMA 5509 95% LB, 4 C BE
P12 h, 3 500xg B0 15 min F 25 FJE O, I
SEVITEVEIRAE 50 mL 2818k, FFEANIEMESR,
RURTHE 36 h JFWUR ZHEFFREE, 104 1,

QL 10 g 1< 257 %4 5k 5 45 K i A 200 mL 7§
WK, 1£60 °C FHE 2 h, HEELEHRIE 3 500xg
B0 15 min YO8 FIEW . K LIEWROE THER R K
XH 50 °C R 4, 53] 10 mL VR 45 $E HUR
A 5 A5 ) 95% L BE, 4 °C BEDL 12 he 3 500xg
B0 15 min 575 B R O, WEDTRER R TE 50
mL ZE KT, FFRARNEER, BT 360
JEWSEZ T FRE, 0 2,

@ (ZHER B EE U B [F©Q), 3 500xg &
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L 15 min 5 FJE OB, WAEDTIEE#AE 50 mL
ZEABKH, A Sevege il F (B 5. IE T HEEN
41, KB, BECEH), ZPHERY Sevege 1K
I 41, BT, BIZPRY 15 min,
#iHE 30 min, FEEABBMAIERNZ, HE
DL EEE, HELEARBHE. B%TH 360G
W ZWEIFFREE, 104l 3,

DHL 10 g | 255 %5 5k 54 K A 200 mL 78
MK, I SR A 0.5% B AN [ i, 7¢
60 C FHEHC2h, pH K 6, HEHLLE A5 W K K il
5min, 3 500xgE.L> 15 min YO8 FIEW. ¥ b5
BT e 78 & AT 50 C R4, 152 10
mL AR S BOR, A 5650 95% 2B, 4 °C B
P12 h, 3 500xg B0 15 min 7% FE 2R, K
LV FRAE S0 mLIEIR/K R, FFERAEIES R,
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RO TR 36 h JFWEZHOFFRE, 104 4.

O 10 g < 255 %5 5k 5 43 R i A 200 mL Jit
WM 2% B NaOH W, 78 60 C T 2 HK
5h, $2HUS 3 500xg B5.0 15 min W FIEW, K
VW TR 25 2 AT 50 °C R R YR, 15 ]
10 mL ¥R 45 $EBOGR , JIMA 5 £51 95% LBE, 4 C
T 12 ho 3 500xg B> 15 min % 12 4%,
AR UTTE I AE 50 mL Z8 1K, SRR AR
BT, VRURTH: 36 h W SE Z I ARE, 104 5.

¥ REFRE ORISR R, #he i
T @B LA A R B 2 0, B INEE 11 il 1t
fifih o MR AR, RSTRHELE (12100 1120,
1:30, 1:40, 1:50), $2HEE (30, 40, 50,
60 F170 °C), $REURHE (1. 2. 3, 4 f5h), AJK
E BRI (0.5%. 1.0%. 1.5%. 2.0%. 2.5%).
PREOREL (1. 2. 3FI4K), X 5 HRMKEH
2 Bk 22 R I S )

R SR AERL RS L, A
JH W 18 TG A B i 6 PR R T2 — ik . AR g
Box-Behnken SC50 J5 B, dEHBHE L (A), $R BT
] (B). #2BUREE (C) M AR, KEMAIKRMEL
BEI 42 0% (Y) Jyma Bi{E, 1 A Design-Expert. V
8.0.6 B AT = [ & = /K - f0 Wi 17 1T S2 56 20 BT
15 B R B 2 B U B T 2S5

SR AR AWK LE SRR 10 mg by
HEAT AW E T 100 mL 25 e 4y . B 7 S H 98
P, A BImA 0, 0.1, 02, 04, 0.6, 0.8
K 1.0 mL A7 A5 WA W, T ZE IBOK AN RAR R 2
1.0 mL, Fo40 1R 50 B E T K % #H1 S min,
B S 4 mL UL 0.2% BT ER AW, 2
51, SLEVE T K A 10 min, B, B
2, 7F 620 nm K T IE OD(H, VIbniEH
EWE S (ng) WEERARRR, DAOGME AR, 2
bR vE 28, A5 Bk BT R . 1=0.003 4x+
0.084 1, R*=0.999 2,

KERNARESBRREGMNE KK
SR O R 2 AR R T ARk, R R R
R RIE A E VL . RSB 1.0 mL T HZED;
B, RS bR e 2 TR RAE . B
Fefh 3 AN EA, 7E 620 nm A5 OD 1B, H4EFR
HEMSIT B 2R IE, PR () TR R4
B BERE O TP ) 2R IR (D, %):

D =NxVxnxL/M x100% (1)

R E K7 2: 2 E /) sponsored by China Society of Fisheries

X, NGRS (@/mL), VARRRRIIARR
(mL), nREMBME, LICEKZHER, MIRE
Z WS T (2)o

K EZHEH L LS ABTS g bk Ak
A BUABTS —44Eh 40.7 mg, INzEmEK
EARZE 10mL, B E K 7.4 mmol/L () ABTS 4%
AR . FFELK,S,04 7 mg, MZEWKEREE
10 mL, F¢# A% 2.6 mmol/L 43 — B RR B4k 45 Wi
B IR PIFEAASE 1 mL RS, BT N
TEACE 120, FH pH (AR 7.4 BB ER R 2% i RORF TR
B RE 10~20 5, HZEWOLEE R 0.70£0.02, It
FEWED A ABTS H A TAEWR . RS 0fFREL S mg 4
R C TR, HBAUKEMGERZE 100
mL, SZ5 A R R O 20.84 ug/mL 4 FH P X6
PRV o AR W IBOCAS TRl (A R A A i VTR T 96
LA, A 100 pL B9 ABTS TAEW, 4l
KAMEARFZE 200 uL, PR¥E 10 s LIFTArIRA) G #i
B 6 mine AT EEAR G KK 734 nm IO,
CH Agmple; 25 FAH LSRR 4K A ABTS
TAEW, 1CH Apanc; X R LSRR 4l K A0
FERET, ICH Aeonmoro THFRFITE MR (2).

K ZH A Bk S M3 DPPH A b A A R4
HemE PRI 4 mg DPPH EAIRF, 95% 2
T 5 % JF S 25 % 100 mL, B 40 pg/mL 35
BECARF H . KFEHIFRI S mg 4E/E K C B TR =
R, P LKA IR €45 % 100 mL, SEE R
TR ] Bk BE Sy 20.84 pg/mL 1 FAME XS BE W . U
B R BN R FURE I A S VY T 96 Tf LAl P
JIA 100 puL ) DPPH ¥, BRIRAIEH 95% &
Bk R AR 2 250 pL, EESGEN 30 min, 17T
AP 515 nm MWSEEE, ICH Adgmpe; 25 FIAH
LSRR R 4l kA0 DPPH AW, 10N Ay X
FEZH DA AR BB Sl K AR A S T, 18 M Aconrolo
BRI

R (%) = [1 — (4 sample — A blank)/

A control] X 100% )

2 4R
2.1 THIEEEGE

1~5 41 K 25 3 4 Bk B 2 08 32 BOR 4 91
0.72%. 2.44%. 3.69%. 8.55% F13.32%, b4
4 PR BCR B, HEERCR T (& 1), HiIt,
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SRR RBCICR . BRARESENE L 2R ORI
=, Wi LA 4 O IRBOE BT T2, /I
o PRI AR I 1 o i P2 U 25 A A R 22

o ©n
=Eg10 8.55
g5 8
285G ©
mW s $ 4 3.69 3.32
j& > 2 2.44
5835 21 om l—‘l |_|
Wé) “? 0 L

1 2 3 4 5

ol
group number
E1 AREEMGEMNKERERESRERNENT N
LAF AR AL, 235K P24, 3. sevege A AL ERHE N AL, 4.4
AR A EFR AL, 5. NaOH B2 4 .
Fig. 1 Effects of different extraction methods on
the extraction rate of polysaccharides from C. lentillifera

1. the fresh algae extraction group, 2. the water extraction group, 3. the

22 BREZEXW
Hat KRETNHGRESBRRENY
) MRHR LA 1 : 40 B, K ZE A 4 R 2 0
PEPCRIR BN R K, Z a5 bl B B L Y 3 5 1 B AR
(18 2-a), PRI 1 ¢ 40 VE Jdme b L 551
RICEFEANRER B RRSBRRE N
o) MR /INT 50 °C W, R 2K A PR i 20
P2 WS I o ik B 1) s T 1S (18] 2-b), i R
50 C I, ZHEHEBCRIA RN TG, BEWRE T &
BRSPS IBOREE 50 C.
RBAT R ER HRRSBRRE G
) i B B[] P B, K 2578 2 K o 2
PEBCRZ WG (K] 2-¢). (HELHU RIS 3 h 5,
ZMERICRIEAR . R PR A M B B 1R] A 3 he
ANEGBERmES KER HBRE SR

R 44 B ul 3 H
sevege reagent treatment group, 4. the papain group, 5. the NaOH extrac- EX]%:‘é}J w "l %%*m ﬁEE@{Z&ﬁHEE’JiEg’
tion group. ﬁ%%%ﬁ@&%ﬁ%ﬂlﬁiiﬂﬁ% ([7§] 2'd)o ?’{

<58 1412 1357 c,
o5 12,61 ' =2z 13 1so 1210 7
=25 12 2 ¥ 2E 1 10.03
28 2S5 101 s60
s g 105 g0 wB 2 9
o R 2 me8 8
wel ol . . . FEEIL_ . .
1:10 1:20 1:30 1:40 1:50 j_go 30 40 50 60 70
BRI L PR FE/°C
material/solution ratio extaction temperature
(@) (b)
s B
° 83 125 c 9w 1626 1672
%\ﬂ- S j'q': 12.0 11.43 11.56 11,93 % § % 16 1395 1432
= 5 11.5 10.70 o = 5 14 4
E.25 110 1041 & 25
=9 9 10.5 o o 12 104
s & o 10.0 mE S
EEZ 05 g l0
®»og 90— : : : ' RS 8l : : : '
=) 1 2 3 4 5 < 0.5 1.0 1.5 2.0 2.5
SRR E]/h AR E g /%
extraction time the addition amount of papain
() (d)
G
c\°§ 8 140 13.76 13.54
W E 2™ 13.14 '
5 g = 130
E'EH {'3 § 120 11.56
£: 2110
® 82 100 L— : : :
=

1

2 3 4
REHEU X

extraction number of times

(©

2 BEREIEER
Fig.2 Single factor test results
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WINRIEH 2.0% Z )5, ZHREEE TR, K
UG T 4 BAS B e R B A IR 1A o it
M 2.0%,

RIBREAFRER HRFESBERREND
o AREORBGRTEE 2 i, KEFARES
WS IR I P 48 (18] 2-e) HHRIPORBOR T 2 K
Joi, ZHERBURIE A AL H AR A, I,
NT LA, FREEROR, RBGREWEE R 2 K
2.3 Mo R SCIE

KIR R AL R HR A5 B PR 28 S 00 245
B 8 ATV BRI R 2.0%, $RBGRECH 2 1K,
Fifi J&i 7 F Design-Expert. V 8.0.6 #4358 BHR L |
P IR P R 4% BB [) %of K 25 4 26 K i 22 W4 O
Fysema , SCiR Tt AR IR 2,

®2 MINESKEIRITRER

Tab.2 Response surface design and results

St 5 ZHEPRHUE %

test number A B c extraction of polysaccharides
1 1:40 4 40 34.80
2 1:40 3 50 41.00
3 1:50 2 50 36.22
4 1:40 3 50 39.85
5 1:30 3 60 28.29
6 1:50 3 40 36.67
7 1:30 2 50 27.16
8 1:30 3 40 27.95
9 1:40 3 50 43.18
10 1:50 3 60 40.11
11 1:40 3 50 41.05
12 1:40 2 40 34.94
13 1:40 4 60 36.51
14 1:40 3 50 43.06
15 1:30 4 50 26.71
16 1:50 4 50 36.84
17 1:40 2 60 35.36

T ACRRREE, B.RIUNAI(h), C. $2BUREE(C), T,
Notes: A. material/solution ratio, B. extraction time (h), C. extraction
temperature (C), the same below.

B @G AT E5H ) H Design-
Expert. V 8.0.6 X {4 X 3 2 % it 47 2 ol e
PG, A3 R = )y

Y =41.63 4+ 4.97A 4+ 0.15B + 0.74C + 0.27AB+
0.77AC + 0.32BC — 6.02A% — 3.87B%? — 2.35C? (3)
Kb, Y RARKZEHEREZHRECR, A BA

R E K7 2: 2 E /) sponsored by China Society of Fisheries

C i FRBRE L |« SRR AT () A2 BORLE

T ESHNT R TR ZE R A R 2 R
BT 2 A A 7 sk, R R A7 0 22 4
Mr (3 3). IR P<0.0001, 207 % 0] )45 A
HAG R L. B iERE R (Ad))=0.9568, K]
SR, HERREE . B E RELR=0.9811,
P K R R (Pred)=0.9506, —F AYRUE I,
Ui B 22 725 PRV 2, S B il {85 Pt A
MIPLG BE R BE LT, 8 A BE AR G M . R LI
P=0.953 0>0.05, Z5HAWE, ULHH SRR
TR EERL . ZB5RE CV.% K 3.16%,
S e 7 AR B 8 B AR E ME R AR BE . R I
(Adeq Precisior) &y 17.222, KTl F1H 4, FLHIE
RUROUMERS R . DL BARARISRT, "R
[ 015 75 A X 2578 2 R i 2 M ) B O B BT 2
AT TN 34T
#£3 MEEBRERZESENSEMERRES T

Tab.3 Analysis of variance and regression coefficient of

polysaccharide yield in response surface quadratic model

medem AR g BT ey e mEn

sum of mean L
source dr Fvalue P value significance

squares square

it 467.43 9 51.94 4037 <0.0001 i

model

A 197.31 1 197.31 153.37 <0.0001 **

B 0.17 1 0.17 0.14  0.7239

C 4.37 1 4.37 339  0.1080

AB 0.29 1 0.29 022 0.6515

AC 2.40 1 2.40 1.87 0.2140

BC 0.42 1 0.42 032 0.5874

A’ 152.67 1 152.67 118.67 <0.0001 *k

B’ 63.19 1 63.19 49.12 0.0002 *

C’ 23.28 1 2328 18.10 0.0038 *

W 9.01 7 129

residual

RAUT 0.66 3 022 0.0 0.9530

lack of fit

gliiR 7 8.35 4 2.09

pure error

ps¥ill 476.43 16

total

W RN ZE R B (P<0.05), RN ZE TR IE(P<0.01).
Notes:“*”indicates significant difference (P<0.05);**” indicates
extremely significant difference (P<0.01).

AREXNSBREEGY 0ZE %
AR Y [ AR B — I A R R A’, B, C°
XK 25 4 R B 2 B R IR A 2 R (P<0.05),
o F AR AT, = A DR 28T K 25 % K i 22 M B B
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SR R A R B /I g - Ak B>t B >
PRI ]

oR)RL AT R EIE R By EhZRAE SBE,
PN AN ESORE S kS B4 LiNE &S A Lo
K, A S BT 22 W U W R 3R 0K 2R A
BR i PR A . K S A R
BB IBCR 2 0 fe R R 2o BH E R R
T B R U ) (18] 3~18] 5), X5 & 3 i
SEIRAN—B, A TR AR AR T A SR A R
WEE AR T 22O BRI 1+ 44.77, $REUREE
60 °C, BEHURHE 3.08 h, AJNEE HEHA I 2.0%,
PR 2 IR, B RIRBCRETNE Y 41.41%. N
TR, KA SO BRI LG 1 - 45,
PEBORE 60 °C, FEHATE] 3 h, AJNEE 1R N

L BRI 2 R SRR %

the extraction rate of polysaccharides
from C. lentillifera

e

4.0 extraction rate

< 235
F
§$ 5 30
B2
2l
& 25
2.0
1:30 1:35 1:40 1:45 1:50
AR
A: ratio of material to liquid
(b
B3 HLgttSRRMENKEEERELHE
REVE AT

() R A, (b) SRk, N
Fig. 3 Effects of material/solution ratio and
extraction time on the extraction rate of
polysaccharides from C. Ientillifera

(a) response surface figure, (b) contour figure, the same below.
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LR E 2 Ik &R
the extraction rate of polysaccharides
from C. lentillifera

Cil

/.

K=

@
FEHAH/%

60 extraction rate

C: PR EE/°C
C: extraction temperature
N
(=]

40 . .
1:30 1:35 1:40 1:45 1:50
ABRELE
A: ratio of material to liquid
(b)

4 BLRLESRIEENKEAERE
E27 3 e
Fig. 4 Effects of material/solution ratio and
extraction temperature on the extraction rate of

polysaccharides from C. lentillifera

i 2.0%, RBOKE 2 . TR IL &0 F kAT 3
UOPATEER, KRR R IR N 41.24%+
0.09%, XAFMAER T, F iz s R n] #0471
O RSB 2 7 4 R i 2 W ) 7 R R B A I 4
RTZ.

24 MENEE

X EHFHBE S 4T DPPH A b A 69 7k
1 A B 5 25 7 2 R T 2 W R B Y T v, R
DPPH H 3/ BRBE I AR B s (1 6). K
259 78] BR e 22 M B YR B2 A 3.00 mg/mL B, DPPH
A L0 Rk 5] 52.98%, HLBfE 2B T 1)
THEIZE BRI, 44 R C A A Ak
W Z R 1Cso 43 %1~ 7.38 pug/mL F1 2.32 mg/mL,
Tt K 238 40 R 9 2 B X DPPH [ i 35 — € 1Y
HIRVEH, (HVERRRE 2,

HFEKFA 222 0 sponsored by China Society of Fisheries
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8
]
S 2
%5
=8 s
oy @ S
RS
2353
S
%95‘5
N\g&
HEU
ﬂgsa
E2 2
5 &
E s
-‘H(H‘g
¥ g
k=

(a)
FERR /%
60 extraction rate
e
2
<
8 g 55
£
oE =
=g
g
<
U £ 45
()
40 h . f
2.0 2.5 3.0 35 4.0

B: $2 U A]/h
B: extraction time
(b)
5 1REAS B SIREVEEXN KEREKE
EZ 3B P
Fig. 5 Effects of extraction time and temperature on

the extraction rate of polysaccharides from C. lentillifera

KEH B BRE S B ABTS g b A ey Fmk
A& A Wil 5 1< 25 7 2 ik i 22 BV BE T T R, R
ABTS H A BRRAAWIE I (K 7). K2
7 R 2 WU B 2.00 mg/mL B, ABTS (7%
R Fik 5] 93.8%,  H AP Bl 22 W v J& 1 184 Jonn v T
o, AEE R C R ZE A AT RS 2 1Cs 430 h
7.07 pg/mL 1 0.67 mg/mL, i WK 25 3 % Bk e &2
WX ABTS [ 55 A B v BR Ve

3 Wi

MY P2 SEARRES S, Wit
fEGE K e Bk A B S8 i, ARJNE H 2 —
P SR IKEE N DI, BAT 8 AR T 1
REZK A 25 4 ke P O liF g SR NS B3,
b 2R S EANG S, WY 2R

AWFFEAERT ARSI LAl b, 22T 5 AR

R E K7 2: 2 E /) sponsored by China Society of Fisheries

00 | ——#AHRC
80 vitamin C

B ERE %
clearance rate
wn
(e

0 6.24 1248 18.72 2496 31.20
W /(ug/mL)
concentration

(@
70 o & KEMEHEEDE
polysaccharide from C. lentillifera
50 r
40 t
30 |

EBR %

clearance rate

10

0 1.50  3.00 450 6.00 7.50

W JE/(mg/mL)
concentration

(b)
El 6 xf DPPH BEEHIERIER
Fig. 6 Scavenging effect on DPPH free radicals

120 r e przc
° 100 + vitamin C
X E 80
N (]
40 ¢
° 20}
0 1 1 1 1 1 Il
0 520 10.40 15.60 20.80 26.00 31.20
W (ngle)
concentration

—a— K ERIE LY

100 polysaccharide from C. lentillifera
90 r
3 80 B
& 707
& <
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Response surface methodology-based optimization of extraction process of
polysaccharides from Caulerpa lentillifera and their antioxidant activity

TONG Yanmei ?, CHEN Xiuli?, HU Tingjun', LIU Qingyun*’, LI Qiangyong **,
FENG Pengfei’, YANG Chunling?, PENG Min?, ZHU Weilin °,
PAN Chuanyan’, ZENG Digang’, ZHAO Yongzhen >*

(1. College of Animal Science and Technology, Guangxi University, Nanning 530005, China;
2. Guangxi Academy of Fishery Science, Nanning 530021, China;
3. Guangxi Shrimp Breeding Engineering Technology Research Center, Nanning 530021, China)

Abstract: Caulerpa lentillifera is a kind of perennial large edible seaweed, which is also known as "sea grape"
because of its upright stem globule glittering and translucent, similar in appearance to grapes. C. lentillifera is also
one of the most suitable seaweeds for human consumption. It is rich in nutrients and contains a variety of amino
acids, vitamins, polysaccharides and fatty acids needed by the human body. Among them, polysaccharide is the
most important active component in C. lentillifera. According to research, the crude polysaccharide content of C.
lentillifera accounts for 34.00%-64.97% of its dry weight, which is higher than that of most edible algae, such as
Scagassum, Hizikia fusifarme and Undaria pinnatifida. At present, the main extraction methods for polysacchar-
ides of C. lentillifera are water extraction, alkali extraction and ultrasonic-assisted extraction, and the extraction
rate is 3.22%-11.30%, but there are still a large amount of polysaccharides that remains un-extracted. In order to
develop a mild, efficient and low-cost extraction process of polysaccharides from C. lentillifera, and to explore the
antioxidant activity of the polysaccharide, we screened five existing extraction methods of polysaccharides from C.
lentillifera. Through single factor experiment and response surface experiment, the ratio of material to solution,
extraction temperature, extraction time, amount of papain and extraction times were optimized, and the optimum
process parameters were obtained. Polysaccharide concentration was determined by anthrone sulfate method in the
experiment. In addition, we investigated the scavenging activity of the polysaccharide on DPPH and ABTS free
radicals. The results showed that adding papain is the most efficient method to extract polysaccharides from C. /en-
tillifera. The order of the factors affecting the extraction rate of polysaccharide from C. lentillifera is as follows:
ratio of material to solution > extraction temperature > extraction time, and the ratio of material to solution showed
an extremely significant influence on the extraction rate of the polysaccharide (P<0.001). The best extraction para-
meters after optimization were as follows: ratio of material to solution is 1 : 45, extraction temperature 60 C,
extraction time 3 h, extraction count 2 times, the addition amount of papain 2.0%. Under this condition, the extrac-
tion rate of polysaccharides can reach 41.24%+0.09%. In addition, polysaccharides from C. lentillifera had good
scavenging activities on DPPH and ABTS free radicals, and their ICs, values were 2.32 and 0.67 mg/mL, respect-
ively. This study shows that the optimized papain enzymatic hydrolysis can improve the extraction rate of polysac-
charides from C. lentillifera effectively, among which the ratio of material solution is the most important factor

affecting this method. Besids, the polysaccharides of C. lentillifera have good antioxidant activity.
Key words: Caulerpa lentillifera; polysaccharide; papain; response surface method; antioxidant resistance
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