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seaweeds in China. Its quality could be easily affected by environmental factors such as marine areas. To figure out the
differences in nutritional composition of Sargassum fusiforme cultivated in different marine areas, this paper used
Sargassum fusiforme cultivated in seven marine areas in Zhejiang Province as the research object, and determined the basic
nutrients, amino acids and fatty acids using the National Food Safety Standard. The antioxidant activities of the seven
Sargassum fusiforme polysaccharides were determined using DPPH- and -OH scavenging as evaluation criteria, and the
structural composition of seven kinds of Sargassum fusiforme polysaccharides were preliminarily analyzed. The results
showed that, the moisture content of seven Sargassum fusiforme was highest, between (82.50+0.32) and (86.50+0.23) g/100 g.
In addition to moisture content, the other main nutrient component was polysaccharide. The polysaccharide content of
Sargassum fusiforme cultivated in No.7 marine area was the highest (P<0.05), which was 2.51 g/100 g. The fat content of
Sargassum fusiforme of each marine area was relatively low, which was (0.30+£0.01)~(0.40+0.01) g/100 g, indicating that
Sargassum fusiforme was a kind of typically low-fat food. The amino acid content of Sargassum fusiforme varied greatly
and the EAAI (Essential Amino Acid Index) values of Sargassum fusiforme in each marine area were all more than 0.9,
indicating that Sargassum fusiforme in the seven marine areas were all high-quality protein sources. Furthermore, the amino
acid composition ratios of Sargassum fusiforme cultivated in No.2 and No.6 marine areas were reasonable, which were
closer to the ideal protein model recommended by WHO/FAO in 1937. A total of eight fatty acids were detected in
Sargassum fusiforme from seven marine areas. Except for Sargassum fusiforme cultivated in No.2 marine area, the rest were
mainly polyunsaturated fatty acids. The heavy metal content of Sargassum fusiforme complied with the requirements of in
National food safety standard-Maximum levels of contaminants in foods (GB 2762-2017). The contents of Ca and K in
Sargassum fusiforme cultivated in No.4 marine area were (131.44+6.36) mg/100 g and (1687.63+28.14) mg/100 g,
respectively, which were good sources of Ca and K. The polysaccharide structures of Sargassum fusiforme in each marine
area were similar, all of which contained sulfate groups and had the activity of scavenging -OH and DPPH-. Among them,
the polysaccharide of Sargassum fusiforme cultivated in No.5 marine area had the highest antioxidant activity, and the ICs
of scavenging -‘OH and DPPH- were 0.534 and 0.236 mg/mL, respectively. This study laid a certain foundation for the

scientific breeding, processing and quality grade evaluation of Sargassum fusiforme.
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SENESE (Sargassum fusiforme), X 44 FEFAIS .
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FIFH DT G, FECRBER H ). (AL Y2
YA X M2 B 0028, IRk s 3R
W, sEiseE R T e, B8 S 2Fhugeis e, 22—
P 25 B P BB, SRIBEHGAETT Xt H
XU A SRS B SR A AT T INE, R SR i X
SEWESE S oKL E Y, A S TR
45.77%, Horh 85 P15 R 3 WA T3 VIR Sk S0
2% ZENR AR MRS T A VA B A SRS S SR
W, RIAEAEZR C B i 5 HA SCHR 22 5480, HiE AT
BE-5 AR A K Z L B A 56 2RSS0 Xt Lk gy
AT T IR U DU R PSS IR Y o3 AT 5 B SR 2H ) O%
R, RIARFP S BE R T2 A8 | A KKIRSS
s, OSSR oA 255 XISEHEEN O e TR Sk
SRS R P A IR, 2 B SEAS TR
P TR FAE—E 255 RN, B A TR ai
FRZ YR, FRAE MG X AW N, AS[R] 1 X SR 50 1Y =
WA B SR RS IS BT 0% LRI i oA DR, AR
WFFEXTFR [ 7 A4~ F 280 X FRGH G b s SR s M

PRI T T X EOAAT, AR SRS AR A SRR N5
TR e B AR AR AR
1 MREREE
1.1 MRS5E

SEWESE IR T IX, SRRV 7 SR
FEFEIE XA R 2 AR i 59 SRASE b 5, SRR B L
R, B IXCRAEFFF A 20 kg, 4 °C {4 PLH
Bk B E, BV TR MK ST, —20 °C B R
17, % J1; DPPH [H H3LERREE 10 & Mtk

AW T.RRUFWF 58 Br; D-435 2 b ( =98%) £
Sigma; K (= 99%) Toa T AERIL T A RAF]; ik

BiRiR (= 96%) WivlH 246 1T385A BRAH; 48 fk
A(=96%) . KL (= 99%) . BRiR 4k ( = 99%)
[E 254 H k28GR FR A & IRAEE) S'eigal, i

£ 1 AEEXIRFE RS E
Table 1 Sample information of Sargassum fusiforme in
different marine areas
FEfS SRAEARAR FEFHIGIX 44 FR
1 N27°97', E121.21' O Ss At}
2 N28°01', E121.15' TS bk 1L
3 N27°87', E121.17" =Ry
4 N27°82', E121.18' LT
5 N27°79', E121.15' k2L
6 N27°84', E121.04' 3k ZE 0
7 N30°69', E122.47' S
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A T AW TRRA BRAS W) 5 BR S IRAL B SN A 2 Sy 45
Hrali,

FD-1-50 B AT ERIL bR BRI I8 Y
#A RN F; RE-200 AUjEF 2R Ak #% LI WoRA 1k
1028 ;s Sorvall ST 16R F=iE KBS Ll 2&[E The-
rmo fisher scientific; Epoch B#ARIY 32 EMA B ES
A BR2SF]; TENSOR27 £14MEI%{Y Bruker Y6i%4X
FRONT] T6 EHM-n] WA R Jbat i FHAX
AR
1.2 EWHE
1.2.1 SFEARSEE SRS E
1.2.1.1 ARG FERSIE K5 I e 2 iR
GB/T 5009.3-2016 £ fit HF K 53 (M )5 IR 53119 )
7, Z M GB/T 5009.4-2016 CEL ity R I3 (I AE s 26
F B 990 2 25 B8 GB/T 5009.5-2016 £ & A 25 1 iR
AN R ) s AELAR D BRI 22 22 B GB/T 5009.6-2016 &
fm IR U B e ) s R 43 A 2 2 B8 SC/T 3011-
2001 K= Eh HER 43 A 5E ) o

ST Z2 08 ) T B AN RV X TR AH 1Y ST 5%
JHIE KIS BE, M 60 C TR Z1EE, Mk, i 100 H
i o FRECAS [F]V X FRGH EE R T8 15 g, IIA 95%
Z.F% 100 mL, 80 °C [MIFMAE 3 ¥k (2 h/iR), 152
RERHY . SRIFIEIRRIA L 1:50 KZNEHHS, 80 C
KA 2 (5 W), 3 UE, G IR IER, He4n, InA 4
AR AR 95% I, 4 °C 31%, 10000 r/min
B0 10 min, BTSSR 7 77 Mo ARG 2 bk,
4 °C Vg M,

SRS 2B B B : SR R - B iR Il s
SRR S R . FREL 10 mg D-F 2B RUAES, I
ZZE 100 mL, 433 HL 0, 0.2, 0.4, 0.6, 0.8, 1 mL
FIZE T P, iR B FRAN 58] 1 mL, S8R5 4551
JEA 1 mL 6% AR A 5 mL MRS, JR%IRE],
#r 1l 30 min, JIE 490 nm ALRYWESGIE ., LAIK)E N
YAAEFR, 205 & B (ng/mL) R AL R, 3RA5HR vE Hh
2o B 7 FPEERESER Z AR S ECHDSE 0.1 mg/mL 11
R, F22 6 AR BRI W O(E, B 3 Uk, AR YR
PrUERRZRTT S 2o i
1.2.1.2 ZHER &t ME R P A 2 LR i il
E 2 M8 GB/T 5009.124-2016 £ 5 v & 1% 59
E Yo HIE FAO/WHO(1937) 4E 12 FL B P74 b v
F22(Amino Acid Score, AAS), 1L2%1F43 (Chemical
Score, CS) AL FF A FE R 54X (Essential Amino Acid
Index, EAAD J5 =Xt 7 A6 X FR5H W55 09 2 FL iR
AT e, TR AR

a
AAS = —
A

CS=

vl

EAAL%) =

K a VAR FEWISERE S P AT EILR S &,
mg/g; A i FAO/WHO PF43FR R =0 A AH N 20 75 24
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mg/g; n T LR ) T S SR E
1.2.1.3 EWiERAGIINE AR TR M4 52 2 I8 GB/T
5009.168-2016 & M ARIIERAMIE D o
1.2.1.4 HELJEITTRME £rESE GB/T 5009.
268-2016< & i Hh Z J0 2 I 2 )5 4@ i I i = g
GB/T 5009.15-2014 £ i HP 4 i a2 ) s 45 i e =
8 GB/T 5009.123-2014 & & 45 YN RE )5 IR Y
MIEZHE GB/T 5009.17-2014K £ 570 R M A PR
PRI )5 ST I 5E 22 8 GB/T 5009.11-2016 £
Hh R R G LA I A ) o
1.2.1.5 WYRIGE ML RSEANE 5.
kR BRI E SR GB 5009.268-2016 £ h &
JGER B RE ) LAY I 52 2 B8 GB/T 5009.267-2020
CEH RIS RE D o

43 A I E = B GB/T 5009.82-2016 &
4R 3 AL DL E IIGE ) 43R B, e =
B GB/T 5009.84-2016K & it T 44 FE B, I E );
Ye 3, B, BIIIE S8 GB/T 5009.85-2016 £
443 B, WM E ) 4B R C il = 18 GB/T
5009.86-2016 CED & HHTIRIMER I E ) o
1.2.2 R ZHEDUEA LTSRN SRS S
4 DPPH- 75 PEU, SR AT DPPH [ i L3 B e F7ial5
EME . WEHL 100 pL 7 T 240U AT SR 220
# (0,02, 0.4, 0.6, 0.8, 1 mg/mL)Z| 96 LAz ¥, Jn
A 100 pL DPPH TAEWK, Zi&#H: 30 min, 7€ 517 nm
AbimE O OERE, i8 A JHIG/K 25 A S
& DPPH LA I SEWE S 2 HAE i Uk, AT ik
HAAE, 78 517 nm ZAEMEWOSGEE, 435110 A, 1 Ag.
FAFLERE 3 W, FHARIE A F A 15 DPPH- 7
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i, A ARSI RSN S O GIE Ay: AN
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B SR W S A R O G

EAESR PG R -OH 14N 7E 5 mL 045 Rk
WHIA 0.5 mL 4 0.5 mg/mL 2 52k 22 4 145 UK
0.5mL /14 6 mmol/L FEVERAAL. 0.5 mL 1) 6 mmol/L
FA AL SIS, TRAD, Bk 10 min, FEIIA 6 mmol/L
MK A FR NS 0.5 mL, #4), #+ & 40 min J5, T
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A EREXT R ) FH BRI R 3.
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WHIOCIE
1.2.3 RSP E B 204D e b i
7 RSO B AR, INAGE & KBr B, 751
SRFE RN, R A AL MG A, 75 4500~500 cm™!
AOYE RSN HEA TEL M
1.3 HuEali®

% GraphPad Prism 8(GraphPad Software, San
Diego, CA, USA) GEit AT 70 4, 45 R T3FRoR

FFXoF LB 45 R A THE X ¢ K, P<0.05 Sy2E 5
B

2 ZEREHh

2.1 AREIEXFFEFBEEFTRI T

2.1.1 HEAREIFFMSTSAT R 2 AT, B EE SRR
Frk SR £, 78 82.50~86.50 g/100 g = [d], B Z=/K
GyZAh, FENGSET S R Z N, 3R 2 P RIEX
FEHHEASE 20 O i s BRI R 7 5 (2,51 g/
100 g)>5 *5:(1.90 g/100 g)>3 *5(1.74 g/100 g)>4 =
(1.66 g/100 g)>1 5(1.59 g/100 g)>2 5(1.25 g/100 g)>
6 5(1.24 g/100 g), Hr 7 S5 X FRFH FRESEZNE S
e (P<0.05), 5 DA 2B R B RIF w45 R —
O, FRBY 7 S5 X SR A SR TR Sk i X R IR

WisE AR Ee s . [RIRT 4508 X IR 5 AT S s
FrEARE 0.30~0.40 g/100 g, #RE GB 28050-201 17
AR B L FEARAS B WD ELE, BB & i <

0.5 g/100 g T AZE AR B S, B iz —
FIAEXT R AR 5 o BRI AN, 5 AN X 5258
SERRSEAE LY, 7 5 X SRAE SE S B B i R 5T
FrEmEE(P<0.05), FrEC 2.40 g/100 g 1 512
SV X SRV SENG S R 4 S E AR, AE 2.49~2.50 g/
100 g 2z [0], ] GE 2 BB A3 P16 X FE0H AT SR AR
M A7 ARV, 15— iy K Eh AT

2.1.2 SEFERAALSTHT  ARBFSEME T 7 Fh=EA
AL TP I A R R, LA W S B o A R NSk 3.

R 3 ATHL 7 PSR R R Em 2 m R, o e
TE 1.318~1.579 g/100 g Z 0], Hirh 2 S X FRFEFE
WS B IR & iy, 1 SF X IR AT B a0k

RN, Sy A T EE IR S R T R oK A

WAV, PR A H AN, —FRA I 2] 16 Fi 23t
W&, Eoih T 24 5502 (Essential Amino Acid, EAA) &
- 0.500~0.618 g/100 g, AE T 2R (Non-essen-
tial Amino Acid, NEAA){& 524 0.818~0.992 /100 g
3 Hh, AP GE T A EANG R EAA/TAA SN 36.49%~

K2 AFFXIRIEFASIEAE TR (2/100 g)
Table 2 Basic nutrients of Sargassum fusiforme in different marine areas (g/100 g)
HAE TR, 1 2 3 4 5 6 7
Ko 86.50+0.23° 85.50+0.27%® 85.00+0.15° 86.00+0.21* 85.20+0.21° 86.00+0.33* 82.50+0.32°
WAy 4.40+0.02 5.00+0.05 4.60+0.10 4.70+0.05 4.70+0.04 4.60+0.06 4.60+0.04
E=1r 1.53+0.05¢ 1.81+0.02° 1.82+0.04° 1.81+0.03° 1.63+0.05¢ 1.72+0.03% 2.40+0.06*
KRR T 0.40+0.01 0.40+0.01 0.30+0.01 0.40+0.01 0.40+0.01 0.40+0.01 0.40+0.01

oy 2.49+0.05% 2.51+0.03* 2.29+0.04° 2.34+0.06° 2.40+0.03% 2.45+0.02° 2.06+0.02¢
LiiE 2 1.59+0.05°¢ 1.25+0.04¢ 1.74£0.05¢ 1.66£0.05° 1.90+0.05° 1.24+0.04° 2.51%0.06°

TE: NS YT RFOR AT EOR A B 22 5 (P<0.05); 3, F6~3R8.

3 ARHGX IR WS E SRR U 5 i (/100 @)

Table 3 Amino acid composition and content of Sargassum fusiforme in different marine areas (g/100 g)

AEER 1 2 3 4 5 6 7

KRITZH R Asp 0.18+0.01° 0.21£0.01° 0.20£0.01% 0.21+0.01° 0.17+0.01° 0.19+0.01° 0.24+0.01°
IR Thr 0.070+0.00° 0.08::0.00° 0.080.00° 0.080.00° 0.070.00 0.080.00° 0.080.00°
225 i Ser 0.06+0.00° 0.08:£0.00° 0.07+0.00° 0.07:£0.00° 0.07:£0.00° 0.07:0.00 0.080.00°
HERGlu 0.210.01 0.23+0.01 0.22:0.01 0.22+0.01 0.20+0.01 0.210.01 0.24+0.01
i Z B Pro 0.05+0.00° 0.06+0.00° 0.06+0.00° 0.06+0.00° 0.06+0.00° 0.06+0.00° 0.06+0.00°
HERRGly 0.08+0.00° 0.09+0.00° 0.09+0.00° 0.09+0.00° 0.08+0.00° 0.09+0.00° 0.09+0.00°
WHE R Ala 0.11£0.01° 0.13+0.01% 0.13+0.01% 0.1540.01° 0.16£0.01° 0.12+0.01%* 0.1440.01°
A R Val 0.08+0.00° 0.10+0.00* 0.09+0.00° 0.09+0.00° 0.09+0.00° 0.09+0.00° 0.09+0.00°
R HMet 0.04+0.00 0.04+0.00 0.04+0.00 0.040.00 0.040.00 0.04+0.00 0.04+0.00
s Rlle 0.06+0.00° 0.08+0.00° 0.07+0.00° 0.07+0.00° 0.07+0.00° 0.07+0.00° 0.07+0.00°
SRR Leu 0.11+0.01 0.14+0.01 0.13£0.10 0.13+0.10 0.120.10 0.13+0.10 0.120.10
fi% AR Tyr 0.040.00° 0.05+0.00° 0.05+0.00° 0.05+0.00° 0.04+0.00° 0.05+0.00° 0.05+0.00°
N ZE F2Phe 0.070.00 0.08+0.00° 0.08+0.00° 0.08+0.00° 0.07+0.00° 0.08+0.00° 0.08+0.00°
2H# 2 His 0.03+0.00 0.03+0.00 0.03+0.00 0.030.00 0.030.00 0.030.00 0.030.00
AR Lys 0.08:0.00° 0.10+0.00° 0.09+0.00° 0.09+0.00° 0.09+0.00° 0.09+0.00° 0.09+0.00°
A Arg 0.06+0.00° 0.08:0.00° 0.080.00° 0.07:£0.00 0.07£0.00 0.080.00° 0.080.00°
SRR AR 0.68+0.02¢ 0.80£0.01° 0.76+0.01° 0.79+0.01% 0.73+0.01° 0.73+0.01° 0.83+0.01°
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IR 1 2 3 4 5 6 7
TAA 1.3240.02¢ 1.58+0.02° 1.50+0.02° 1.52+0.02° 1.42+0.02° 1.47+0.02 1.56£0.02°
EAA 0.50+0.00° 0.62+0.00° 0.58+0.00° 0.57+0.00° 0.54+0.00% 0.58+0.00° 0.57+0.00°
NEAA 0.82+0.01° 0.96+0.01° 0.92+0.01° 0.94+0.01* 0.88+0.01° 0.89+0.01° 0.99+0.01°
EAA/TAA(%) 37.94 39.14 38.63 37.81 38.25 39.44 36.49
EAA/NEAA (%) 61.12 64.31 62.93 60.81 61.94 65.13 57.46

TE: TEAASZIERR B Bt EAAS AT ZAERR s NEA AR AT EFERR St

39.44%, EAA/NEAA TE 57.46%~65.13%, 1lj 5K 5% Hg
L6 BIVSE BB SEAISE EAA/TAA i 45.01%, EAA/
NEAA 4 81.84%, ] GESZ F TV Sk S+ 1L Xl 5=
WESRIK I AZ RS2 0], £k BERER, JE 52 i G e
KRB 2 S 6 S X FRFH WIS EAA/TAA 57
HK 39.14%. 39.44%, EAA/NEAA 43515 64.31%.
65.13%, #2311 WHO/FAO TE 1937 4E#EZE R BRAR £
T A = (EAA/TAA TE 40% 2545, EAA/NEAA 1F
60% LL_12), 15 BH I P FF IR X 258 1 SRS iR 20
RGBSR AR RIS, 208 X SR AN LR
P, AR S i 22, 7E 0.200~0.240 g/100 g, K
MT&RBR &8 IRZ, 1E 0.170~0.240 g/100 g, iX FFh
AR R R A B IR, RS B 5 nEEk,
AT AR E A DR XU PRV 0 o

2.1.3 TR 3R 4~ 5 PrisdE 7 DA
g X FRIH AT B U E SR P57 (AAS) | (LT
43 (CS) . T @ AIRIEE(EAAD, I PP 7 DASIF]

W X FRIH WS S TS IR B . HRYE AAS F
CS AIE1, 7 /G DX FRHH A 5 85 2 R 1 2 B R P75
AR, Mo — BRI 2R, AR A i 20, M o6
T BREIEIER . R ATEPEN ., 24 n=6~12 B, PF
MARUER: 24 0.8<EAAL< 0.9 B, ME Wiy R 474
F1J, EAAT>0.9 RISRO0 B AR FIR, & IR U B e 22,
BT 7 Mg X FRFAEMSR N EAAYEY ST 0.9,
I 7 AR X IREE Y AR S OB P BRI

2.1.4 JBWIERLANLN S HER 6 I AL, 7 AR
X FRAE ARG Th A S 8 FRARIDIR, Horh, 1t fnig
1% (Saturated Fatty Acid, SAFA)2 F, &1 (5 IEHT
BRI 36.28%~51.94%, FAAVAINEIER (Monoun-
saturated Fatty Acid, MUFA)2 F, 5 I8 7R &L & 19
9.72%~17.19%, Z A1 F1 fiig i % ( Polyunsaturated
Fatty Acid, PUFA)4 F, 5852 S & 1Y 35.78%~
50.10%, Y1/ Tt FA SRR & 5. i FIAR%K
PaT o, BRT 2 SiE X IRGE AT, HAE X FR5H

T4 AENGXIRFHFWD TR =R 5 EHE H & FAO/WHO FRifEf=xT 1t (g/100 g)
Table 4 Comparison of essential amino acids of Sargassum fusiforme in different marine areas with egg proteins and
FAO/WHO standard models (g/100 g)

WG B 1 2 3 4 5 6 7 FAOM /M L% ¢ SN
Thr 0.07 0.08 0.08 0.08 0.07 0.08 0.08 4 4.5
Val 0.08 0.10 0.09 0.09 0.09 0.09 0.09 5 5.4
Met 0.04 0.04 0.04 0.04 0.04 0.04 0.04 35 4.7
Ile 0.06 0.08 0.07 0.07 0.07 0.07 0.07 4 4.9
Leu 0.11 0.14 0.13 0.13 0.12 0.13 0.12 7 6.6
Phe 0.11 0.14 0.13 0.13 0.12 0.12 0.13 6 8.6
Lys 0.08 0.10 0.09 0.09 0.09 0.09 0.09 55 6.6

K5 ARHEX IR F WS E IR E SR PP
Table 5 Nutritional evaluation of essential amino acids of Sargassum fusiforme in different marine areas

TiH AR 1 2 3 4 5 6 7
Thr 0.017 0.020 0.019 0.019 0.018 0.019 0.020
Val 0.016 0.019 0.018 0.018 0.017 0.018 0.018
Met 0.010 0.012 0.011 0.011 0.011 0.012 0.011
Ile 0.016 0.020 0.018 0.018 0.017 0.018 0.017
AAS Leu 0.016 0.020 0.019 0.019 0.017 0.019 0.017
Phe 0.018 0.023 0.021 0.021 0.019 0.021 0.021
Lys 0.015 0.018 0.017 0.017 0.016 0.017 0.016
Thr 0.015 0.018 0.017 0.019 0.016 0.017 0.018
Val 0.015 0.018 0.017 0.018 0.016 0.017 0.017
Met 0.007 0.009 0.009 0.011 0.008 0.009 0.008
Ile 0.013 0.016 0.015 0.018 0.014 0.014 0.014
cs Leu 0.017 0.021 0.020 0.019 0.018 0.020 0.018
Phe 0.013 0.016 0.015 0.021 0.013 0.014 0.015
Lys 0.012 0.015 0.014 0.017 0.013 0.014 0.014
EAAI 1.273 1.570 1.491 1.728 1.363 1.462 1.442
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Table 6 Fatty acid composition and content of Sargassum fusiforme in different marine areas (g/kg)

NEWiR (%) 1 2 3 4 5 6 7
C12:0 ND ND ND ND ND ND ND
C14:0 0.09+0.00 0.09+0.00 0.08+0.00 0.09+0.00 0.1240.00 0.09+0.00 0.07+0.00
C15:0 ND ND ND ND ND ND ND
C16:0 0.46+0.01° 0.46+0.01° 0.39+0.01° 0.40+0.01° 0.50+0.01° 0.44+0.01° 0.50+0.01°
cl6:1 0.040.00 0.040.00 0.030.00 0.04+0.00 0.04+0.00 0.0420.00 0.04+0.00
C17:0 ND ND ND ND ND ND ND

C18:2n6¢ 0.06+0.00 0.040.00 0.040.00 0.0620.00 0.08+0.00 0.07+0.00 0.12+0.00
C18:3n3 0.17+0.00° 0.10£0.00° 0.12+0.00° 0.1520.00° 0.190.00° 0.14+0.00° 0.17+0.00°
C18:1n9¢ 0.100.00° 0.09+0.00° 0.07+0.00° 0.08+0.00° 0.12+0.00° 0.10+0.00° 0.23%0.00°
C18:0 ND ND ND ND ND ND ND
C20:4n6 0.310.00° 0.17+0.00° 0.25+0.00° 0.25+0.00 0.33+0.00° 0.27+0.00° 0.30+0.00°
C20:5n3 0.14+0.00° 0.07+0.00° 0.11+0.00° 0.12+0.00° 0.18+0.00° 0.1120.00° 0.14+0.00°
C20:2 ND ND ND ND ND ND ND
C20:1 ND ND ND ND ND ND ND
C20:0 ND ND ND ND ND ND ND
C22:1n9 ND ND ND ND ND ND ND
C22:0 ND ND ND ND ND ND ND
YSAFA 0.55+0.00° 0.55+0.00° 0.460.00° 0.49+0.00° 0.62+0.00° 0.53+0.00° 0.57+0.00°
YMUFA 0.15+0.00° 0.13+0.00° 0.110.00° 0.120.00° 0.150.00° 0.14+0.00° 0.270.00°
YPUFA 0.68+0.00° 0.38+0.00° 0.52+0.00° 0.58+0.00° 0.78+0.00° 0.59+0.00° 0.73+0.00°

TE: NDFIR A H; SAFASG AR iT; MUFAG AR RIIRRR; PUFAN Z AU FIIRNIR .

W% b (4 B 0 iR 35 LA Z AN A g Wi e ok 32 . 7E
SAFA 1, T3 2 NEREER (Cl6:0), Hirp 7 S
X FEFE A S e 22 (P<0.05), i/ 0.50+0.01 g/kg;
TE MUFA 1, 32 (C18:1n9¢) & ik iy, Hirh 7 5
W X FEFH 2E A S TR R & 2 S BRI R & =0
14.58%(P<0.05); 1 PUFA 1, 5 S5 X FRFH A5
A DU (C20:4n6) Fl o- W FRAR (C20:5n3) H B
(P<0.05), 533 5 BHRIR & 1Y 21.42% 5 12.17%,
CL AL TR TR N o= VBRI e AR A TR AR ITTR, HL
A DU 1 J2 5 BT 2 R 25 25 ) 5T 1 B 22 T e 4
ST o- IWRRIR ELAA BB D244, b & 5 5
DX FEHE SRS T RO XA 5 LA BB PR s 25
PR S e AR B X, B AR [RIVE X FRAE Y
AN R A S AE R, (LR R i & e 57
TE 22 5, UL IR | M kL B4 TT A A FL i 2
WiSEAE Rk ma AR R 16 i o

2.1.5 HEEBERAER W RHE RS bR
BETESEST, HihE LW EESE IS RYEET.
B SRLAAEER R AR ST 7 A X SR A
WSEHAT T HEEE S EWE . BYIE GB 19643-

20163 M HAf 5 Y27 AT GB 2762-2017 B
V5 GRS Y8 rpokt B A V5 YL A SRR TR, s
e HAR AT S AR 1 me/kg, AR 7 I 7 4>
W X FRAH M SR G AR ERR B2k . HABFRAR
(B 5. BOR LA AR B AR VAT BREEDR, it 5
GB 2762-201 7 & & BI5GB a8 Y s HAth /K 7= 30
YL FEARME SRR, KB 7 I IX FEAH R
AR B BOR S ST G IR EOR, Hrr, 2 S
DX FRFHFAER N Cd 14 )@ & & =g, S AT nl B2
TG X AT, MK R Sy i gy, i fdifs
SERGR T A S iR e

2.1.6 WYTICE SRR SRS HER 8
AR, SERESE S A EE S B, R R AR TR
HWAHIGER, Hoh 4 SV X IR AW S ES BP0 R
%, S5 (131.44+£6.36)mg/100 g 5(1687.63+
28.14)mg/100 g; 6 “FVEIX FRIH FANSE FEG it /L, h
(120.01%3.67)mg/100 g, FH /YN 7 S X
FRFH AN, S (1470.12+14.20)mg/100 g, Hiy
RFWRE . FF . FIREFH NS | FRE il s
= s R BAARE A, BUAE AN: H #5248 A 800 mg

£ 7 AFGXIRFEFEMEESE)EITTER S & (mg/kg)

Table 7 Contents of heavy metal elements of Sargassum fusiforme in different marine areas (mg/kg)

EEBICHE 1 2 3 4 5 6 7
HiPb 0.030.00 0.04+0.00 ND 0.030.00 ND 0.02+0.00 0.12+0.00
fmcd 0.17+0.00° 0.32+0.01° 0.09+0.01¢ 0.130.00° 0.16:0.00° 0.14+0.00° 0.28+0.01°
#Cr 0.04+0.00° 0.08+0.00° 0.0620.00° 0.04+0.00° 0.030.00° 0.21£0.01° 0.1120.00°

MIKHg 0.0120.00 0.02:0.00 0.01£0.00 0.030.00 0.010.00 0.01:0.00 ND
MAHAs 8.3+0.02° 11.0+0.02° 11.0+0.02* 10.0+0.02° 7.6+£0.02° 7.7+0.02° 10.0+0.02

TH: NDFTRAKH
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# 8 AFNGXFIFENERET T Ca, Fe, Zn, K AT & (mg/100 g)
Table 8 Contents of Ca, Fe, Zn, K and I of Sargassum fusiforme in different marine areas (mg/100 g)

LR/ 5T 1 2 3 4 5 6 7
Ca 123.338.39 121.67+14.15 130.67+4.73 131.44+6.36 124.37+7.80 121.60+13.73 120.01+3.67
Fe 1.71+0.09 1.66:0.06 1.65+0.03 1.63£0.03 1.73+0.10 1.66+0.07 1.72+0.11
Zn ND ND ND ND ND ND ND
K 1649.67+14.36°  1661.67£11.24*  1677.33£10.60°  1687.63+28.14°  1663.86+17.19"  1661.10£10.21°  1470.12+14.20
I 6.53+1.03 6.56+1.51 6.49+0.91 6.53+1.63 6.5940.43 6.56+1.51 6.63+1.76

TE: NDFR ALK .

RN 3.5 g 81, DIHAERESE & — PP R AP0 45 . Bl
MIBEDE . BRILZ AL, 5 51 X IR A58 & Bt e
2, H(1.73+£0.10)mg/100 g, 7 57k X FE 58 LG 7
il e 22, M(6.63+1.76)mg/100 g, S E 1Y
R R CER, AR 1EEE LA A R AR R 2o
HEAEHPY,

A RAE AR R B RE B, K4
HFE B, S H5PUAR = RAEPCE IR R CGTHT FRRY; 4
AR ¢ AR MbTEIREM:, 7T LIEBRAEN Y A
i3k, H AR E= 42k 3R C A& lidn)s —2
O A OB iE, PRITIT A2 B ) T S R 4 A= 3R P, 3l
BF 2 9 Al A1 X IR ESE & A A 4 A 3R
B, 5443 C, 4E4:3R B, %18 7E(6.50+0.12)~(6.94+
0.08)pg/100 g, 43 C FHEAE(4.12+0.07)~(4.27+
0.15)pg/100 g,

2.2 A EIEXFEFMRESEAIMIE BTN

AR FEN S B R bt s b, 3
B PR 0 R A SE RO, AR SO 7 AR X SR
FH AR DTSR AT PRI T T2 o A5 X FRAE
SEMESREZ T -OH MIERRAE T ULIE 1, 7 gl EsE
LA HEAEAR EE Y 0.2~1.0 mg/mL X -OH 5 5
RGN, I B Y WU E A 1 mg/mL B, 5 Sk
DX FRFH “EATSE Z2 W8 0018 BR R B s, Do 59.7%, 15 bR
-OH 1 IC5, A 0.534 mg/mL. £5¥F X FEFH EAN SR
Xt DPPH - FVERRAE ST WLIA 2. FEAREEA 0.2~0.6 mg/mL
B, 2516 X FRIE AR Z2 8% DPPH - F H FRi5 BR %
WA, Bl S U85%; 534, INEIVh Al A, 5 50 X 3%
B WG 2% Z2 W XF DPPH-TH B R i, 4k )E N
1 mg/mL B}, 7§ B3N 70%, ICs, S& 0.236 mg/mL,
5 DPPH-HE 77 /= T 4 4508 (i s cdis, X m]
BEJE T2 55 ok, S BGE50 8 < B
ASSEIKET, A5 2B R RN H 2 b 2= 0T & AR
Z, NIRRT ZHEPLE NG TE . 2 S X FRAE A

3 Z W DPPH-IE B 6 M f 22, M E N 1 mg/mL
HF, I 43N 40%, ICsy M 1.166 mg/mL. 7 AN X
FEIA AW WG - OH 5 DPPH - T HE R/ IMEAEZE
5, X FE 58N IX TR ENSE 2 BE AL | ik
R B T R/NEA P,

80 1 -l
2
P %+ 3
60 1 7 i
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i 06
£01 g2 <
i
20 4
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0.0 0.5 1.0 1.5
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Fig.2 Scavenging ability of Sargassum fusiforme
polysaccharides in different marine areas on DPPH-
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K9 AFEX IR R i (ug/100 )

Table 9 Vitamin content of Sargassum fusiforme in different marine areas (ug/100 g)

e 1 2 3 4 5 6 7
A EA ND ND ND ND ND ND ND
4EE B, ND ND ND ND ND ND ND
4E/E B, 6.87+0.09 6.72+0.33 6.85+0.15 6.8740.15 6.94+0.08 6.72+0.34 6.50+0.12
HirEC 4.12+0.07 4.140.12 4.26+0.11 4.27+0.15 4.16+0.02 4.140.12 4.16+0.15

TH: NDFTRAKH
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Fig.3 Infrared spectrum of polysaccharides extracted from

Sargassum fusiforme in different marine areas
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