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Abstract ; The mainly nutrient content,amino acids composition and content, fatty acids composition and relative content, and
parts of content of microelements in Sargassum fusiforme were studied.The results indicated that the moisture content of fresh
S.fusiforme was 83.16% , the contents of carbohydrate, crude protein and crude fat in dry base were 45.77% ,6.05% and
0.74% ;1In addition to tryptophan,16 kinds of amino acids were detected in S.fusiforme,the content of flavor amino acids was
49.73% of total amino acids,the ratio of essential amino acids to nonessential amino acids was 81.84% , and the composition
ratio was consistent with the standards of high quality protein.In the 14 fatty acids contained in S fusiforme,the contents of
polyunsaturated fatty acids were 36.82% of the total fatty acids, and the content of arachidonic acid was 20.82% of the total
fatty acids,rich in nutrition.The content of Pb,Cd in S.fusiforme were 4.96 mg/kg and 0.54 mg/kg,there had different degrees
of excessive phenomenon.The study provided a reference for the deep processing and efficient utilization of S.fusiforme.
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RN TNV IRAE AR AR KT Pl
fe2R A PR 75 AL RS ERESLe T4 R
OSE AR BRIR ERER R H T KU i R R
R ECk  @ikal, KERiEYE T A BRA
Fl OGBS kol R T R R AL 2 A R
F 5 AT I SN PO SR AR K L TE K T A
HEWy rFral, K ETT 0 A i A BR A F 5 R
Ml EAAARER 2 AR R T R . 2R
Mrati , RKEET B AL 50 A BR S & = AR 4
Fro, Ky E Ak T A7 RN w15 40 R S | 1 21 L il
e Srbral, R KUt 22K R B A R A 75 T8

IR WE ST, KA AR T X A 2L pE A s R T
SIREN G SEAR R Pl REERR I ELAE T A B2

F AR RN 2,4 AN AESR Sr el [ 2550 1k
G BRA w5 bn i b - AN, S Jm A, s T,

LEPEYIR T 99.99% Ty rd ARBRABH A FRZY ] 518 Ff
ZAILTRPRUE N, 26 FRIS TR T BE bR S A R
BHAIETE R

FD-1 B4 R TRl db i fE RGBS R A
BN F] s DC-100 RS R 2 DI RE B AL W VL ok SL
B H <)@ il ) s FMLL Wi Shaf b dbstLe sk
PIRHE A R 721 BS0Eit Rigse e
B AU ZR AT BR2S 7] 5 QL-861 AUIREdR s we Mgl 1T
FAR DL IRASC S i 8 A BR 2N 7] 5 Neofuge 1SRy V2 VR
BLOHL B R PR A s TANK f808 T
A B rA VR R AR I A R H] ; ZEEnit 700P J5L
T CTEAL A8 ] IS5 43 AT S A 28 W) 5 v 2L
WAH %I Waters €2695 Separations Module , 2998
PDA Detector ; <, Jii Bk FH{Y Agilent Technologies 7890B
GC,5977A MSD,7693 Autosampler; AFS—3100 X\ R
TUOWERETT AU RMNECIET A R A F] .
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RERAVEANR - SN vl sk W T, LIS DB 4RRR 25 3R MK
43, S BT YIS B TR R TR FE AL, A R B AN A
1 em,-50 CFAEZRHETEE 24 ho FERWRTRTIRE
Ky, 3k 100 B ARAETH , FI A B4R, TN B A R
TR TR TP AR AR
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SOV, IO A W VR B R, R B R Y Y 5, e
30 min, 7EJAE 490 nm A G EE , 5 R S AR
ZIHEE WO B T B A
1.23 MR E LRI E X PEMm Jr ik LR
FE SRR R AT 28 5 M v R A i 3 R SR SR
Y 2 SRR 2H 1 B B B AT A3 BT o B v L RN R TR K i
JEWIARESR I L 2,4 - TAE SRR AT AT AR A AT
AR A A VU _EALIE o 20358 TP 4R
¥ ER A B MR & 4 2 ( Food
Organization,, FAO ) F1 {: 5 T3 4= 2H 44 ( World Health
Organization, WHO) 7E 1973 4F & 1% [ 22 3L 1R T 44
A K b E 7 B R B IR S AR ST T
$2 10 B9 X 35 2 1 BT AR v T X A S A
TR LA A% Mo & 7 E AT SR P . & FE % PF 43 (amino
acid score, AAS) 4k ¥4 ( chemical score, CS) | &W»
o LS $8 B (essential amino acid index, EAAT) ™!
S = 7= w1

AAS = [ PP 2R i & AL R % i (mg/gN) 1/
[ FAO/WHO P¥-55 5 fEAL 2 v [7] Fh &0 L 1R 5 1 (mg/
eN) ]

CS = [ PP A BT & AR & i (mg/gN) ]/ [ M 2R
5T [ R 2 R 5 B (mg/gN) ]
"BER Rt HER AR L

EQ%SX%Q%SXMXﬁggsxgggs“m

K n HS 5 BN EILIREE st HFRFITPE N
J S TR &t , mg/g Nis 4388 8 1 ot iy & 2
2 ,mg/g N;mg/g N Jy5g 5o A 28 12 i) =& v B0 (F
WESH A 1 P & B i) & i x 62.5)
1.2.4  EWESEREMIBRA B S B 50 BT NE iR 4H Ak
Ke & BT R BRBH (i ko 2EMESER LA
15— W B SR IR T R TR &4 , e — HH e 17 FH Rk,
IECREZEEL, A PR, ASh#ERE . GC T 4514 8
W AE : HP-INNOWAX £ B AR AE (60 m x 0.25 mm
x0.25 pm) ; HFEAE R EE 240 °C 5 FFAE2EHL . Sr i =X,
SrUnll 250 1 ERE R 1 L AR R 1.46 mL/ min; 20,
NEAGTHEE PR 1,

21 AATHIRS
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Table 1  Work condition of microwave digestion
RS #(C) PRAFISIE] G A7 [H]

(°C/min) (min) (min)
Pt ia 80 0 0
B 1 10 110 3 6
o6 B 2 3 195 10 44.33
R 3 15 235 23 70
B 4 0.1 236 3 83

MS #1454k B IR IR BE 230 °C B 1R B
250 °C; PUARATHREE 150 °C 5 A1 2SR EL; R4 77 =
S FHEIE ] 33~500 amu/s
1.25 #aMmEcRE RSN MEHE: R
AR R ks R S T OO R
B R R OO R B AR e R T
it — IO ST WA D AR N SR 2 TR, T
W50 . ot ER Pb 2RI K 283.3 nm, LR Cd %4k
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Table 3 The content of general nutrients compositions of Sargassum fusiforme and some other algae( % ,dry weigh)

FE ity RAEH Koy Wy HEN HH AR W A4 ey
EXES Wi 738+0.05 1507 +0.04 6.05+021  0.74+001 10.16 +043 35.61 +0.69
s> S RARITOL RS 12.98 35.80 10.94 3.51 8.30 38.77
ELE R R34 S AR - 23.90 14.90 0.22 64.30°
wg YR - 14.62~1696  9.12~13.92  0.21~0.26 129~138  59.07~50.18
' TR - 15.48~25.28  18.00~28.50  0.16~0.24  5.08~9.06  42.63~50.66
Kesmaimon™ bk B - 25.31 14.37 1.80 7.81 50.71

TE =7 SRR RN E SO TE W], a 7 HLET2E 5 SR & L2 A

P 228.2 nm JTHLYE 10 mA KIS : £ k-2,
PR B 65 L/h, A BE Sk g BE 6 mm, Bk 4% 95 i
1.2 nm, ¥ 5HFIE : D2 ATH0I75 5, BRIG LR PB S,
ZHOHTA]

K2 IR AR

Table 2 Work condition of microwave digestion

. J& 3% bt (1] R E PRI A]
s ('min) (C) (PSI) (‘min)
1 10 170 800 20
1.3 HIESH

AR SCEHE ] Excel AR, 5% F = IRFAT 5256 1Y ~F
P, DOPHME = Ar 22 B X FROR /N R B
AL BB o
2 FHR5SH
21 —REFHOSREE

ZERRW], F RSB B S K B 83.16% , 1%
IR TS S S8 & K B RRAR = 7.38% , TSy
MR IKAL G W), S m Y 45.77% , Horh M 48 48 & &
10.16% , HE#fr V3l Sk - AORL£T 4 2 50 R o, SOb i B
HA—F MHEH S ERN 6.05% , K47 E 15.07% ,
5L Sk M RG% “E A S AH LY, B SE A S R 1 BT
KIR 53 w A, ML U5 & & 0.74% , /v TP &
Zlal. A SCIFCRL AT SRR B i, 52\ 07 22
Wz 20 I S BT TR N IR Sk LS S A 45 T 9
SIARLY, S A R AR AL, UGB AT SR 0 SR A
i b B RN JORE A AL BE T A OG . Ba b | B AL 3R
SERER S, FEWGE IR o 1 AE A IR 5 e i =
N BEA T L RS R T A () T
B L) o, P 2 2  Lb VI R 25 7 20 R o ( 4%
B W, KOS R S TLE AR LR, AR
KA A R, VAW WS IR  & BAHXT £ 5, 'S
E G E LT AE, T LU AR SR ARG 59 E IR 2R A I AT
VERW P BIR , NSRRI 9 5T .

22 FEBEAMSH

EWE R NR B UL AR 4. R A SR K i B
R, e A L LA, —HAGIN H) 16 Fha(FLpz , 40575
A FEMR (essential amino acid , EAA) &4 20.01 mg/g,
R 535 S 38 ( non—essential amino acid ,NEAA) &
A 24.45 mg/ g, 24 FER S (total amino acid, TAA) Ky
44.46 mg/g, EAA/TAA & 45.01% , EAA/NEAA A
81.84% , 44 WHO/FAO 7 1973 472 10 B4R 25 1
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JERE L (EAA/TAA 7E 40% 2245 , EAA/NEAA 7E 60%
DA ) 5 50 B 2 35 R R R 4H K e A9 B, T L
PR R R . 50 e R 2 LR (Asp . Glu)
ErE 10.85 mg/g, A ILER MR 24.40% , S H KA
PO = (Gly.Ala Ser . Pro) & & 11.26 mg/g,
i 2 R R Y 25.33% |, S R AR & (R B
[ 49.73% , S pkad 27 T I A0 3 S R A R R o T
(47.9% ) FEAR—F . T FH 2540 52 e Al 104 16 3 £ e o
ORI R A Y A R PR R A, 9 Gn SRR
FERE ALY AR DL SR S R A EL A
XU B4 6 TR £ i, AT S SR AT SR B9 s (B AR )

F4 ERCEEFERR YA A

Table 4  Amino acids composition

and content of Sargassum fusiforme

R e HEAhEE FHRE
(g/100 g) (mg/g)
REHR Asp 8.48 5.13 +0.79
HREMR Glu 9.45 5.72 +0.56
HAER His 1.00 0.61 +0.10
2B Ser 3.99 241 +£0.29
HHER Gly 5.95 3.60 +0.37
WA * Thr 3.90 2.36 £0.30
A TR Tau 0.45 0.27 +0.01
[iiE=Niz Pro 3.53 2.13 £0.15
e Ala 5.16 3.12 £0.53
MR * Val 477 2.89 +0.28
LR * Met 2.01 1.21 0.14
FLEAR Ile 7.49 4.53 £0.40
SLETR * Leu 6.18 3.74 +0.42
KN * Phe 423 2.56 +0.29
iR Lys 4.49 272 +0.48
Wik =R Tyr 241 1.46 £0.31
R Cys - -
Wi RS EAA 33.07 20.01
IR  NEAA 40.42 24.45
FHEMBEE  TAA 73.49 44 .46
EAA/TAA(% ) 45.01
EAA/NEAA(% ) 81.84
W TR, - TR

VL IEFR VY53 A4V 03 S e T B8 JE TR 48 KO
SRS R A9 A SR PR HEAT VAT, S5 R ANk S T
FH H BY AAS R CS AT AT, S5 A0 352 1 BR il 1 24 %
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Table 5 Evaluation of essential amino acids in Sargassum fusiforme(mg/g,N)
WAL FAO/WHO FAMEE  WB&EA " R G (e
EAA FAO/WHO evaluation mode Egg protein S.fusiforme AAS CS
INE IR Thr 250 292 244 0.98 0.84
=R Lys 340 441 281 0.83 0.64
455 Val 310 441 299 0.96 0.68
ZLEMR Leu 440 534 386 0.88 0.72
SEAR e 250 331 468 1.87 1.47
AR + BEE R (Met + Cys) 220 386 125 0.57 0.32
IRNAMR + BEZ R (Phe + Tyr) 380 565 415 1.09 0.73
EAAI 100 70.94

R Sk AR + DEZURR , EAAL Oy 70.94, Sy RIS 2R
S P5ie 3/ 8
2.3 RERAERAMI T

DN = G S 8y BT $2 By il g b e A o 14
FhBg W5 iR, FC Jh 4 A1 I i B2 ( saturated fatty acid,
SAFA)6 Ffr, &t 5 AR DT IR LB 1Y 47.76% , AR FI
A5 B 1% ( monounsaturated fatty acid, MUFA)4 Fh | & &
15.41% , 2 N4 FNE 7 B8 ( polyunsaturated fatty acid,
PUFA)4 Fift, 4 36.82% . SAFA LUASHR (C16:0) Wy
F,HECNAB IR S & 1Y 42.76% , MUFA il 12
(CI18: 1n=9) & 4t diw i1, of AL JB T R & 18 19 7.76%
PUFA v & i B i i 46 A= DU J& 18 (C20: 4n -6,
arachidonic acid, AA) , /5 20.82% , 2 AR —Fh T
NRWITR AE AN, T2 AP E T ZL S 28 8
LRI L ] B, 2 22 ol A4 40 305 P ) Jo ) R AR
SEAVESR STV il AR RN I RR R B 24 D IR DT R R B 1
10.83% , P AN i AR 1y 28 22 2H LR 45, W02 5
BTSRRI AR B BT, s X IR [ ) AR U A B AR
FAPY . 2E M 3% b EPA (C20: 5n -3, eicosapentaenoic
acid ,EPA) & E MBI IR S 5.17% , AR (A
T G A AR TG P, X O I I A 05 Lk BP9 e e
S A AT — 5 R TR VR, = AR N B
M TE R DT R, A BT 98 R W, 1 v B S U2 i oy B AR
EPA SRIE , 7= LU B o AT b s B e i 1~2 4
BT . R 6 A LU H, R [RS8 A S Y IR
U5 PR 2H I N B B B — E 25 5, (B HURRE IR U5 1R 45
Jy C16: 0, & H S ik IR IR & /e ih 40% , H =514
EA GRS A AT EUIR IR C15: 0, S Eh
Re B A KA 5 bl A Al P v Bg iy vk, BOA B e 19
FEME
24 HMHAWETLERRE

TEMFEFRBE TS G H 25 7 31 1% D0 T, XF 1 v 3
HKrp i &8 & AT S T A TP AR U R
B LME, EMSE P9 Pb.Cd . Cu, Hg As & 55
Sk 4.96,0.54 . 6.64 ,0.0003 . 0.22 mg/keg, i H5 GB
19643-2016 £ %4 E ZbRE B K HA i il is
YRR EEBRIE ™ F1 GB 27622017 £ it 5 Ye KR 4k
FRvfE™ s R R P A R BREEARE S 1 mg/kg (T
) , B M2 A e il Ah 28 SR et AT AR o
4w M B BR AR, B 4 )@ S i <20.0 mg/kg,

6 AR R A S 5 i e AR
Table 6 Comparison of fatty acid composition and content of

Sargassum fusiforme in different seas

WHLEIN  feed

) WS ﬂf % g
(%) (%)
1 C12:0 - 0.21 -
2 Cl14:0 2.33 5.43 5.80
3 C15:0 0.35 0.42 0.50
4 Cl16:0 42.76 39.3 39.20
5 Cl6:1 3.28 4.08 4.20
6 C18:0 0.94 1.78 2.10
7 C18: 1n-7 - - 4.10
8 C18:1n-9 7.76 11.76 7.70
9 C18:2n-6 3.06 3.70 3.40
10 C18:3n-3 7.77 6.58 7.90
11 C20:0 0.69 0.67 -
12 C20: 1n-3 - - 1.40
13 C20: 1n-9 2.06 2.46 -
14 C20:4n-6( AA) 20.82 9.18 2.60
15 C20:5n-3(EPA) 5.17 5.39 5.40
16 C22:0 0.69 3.65 -
17 C22:1n-9 2.31 4.39 -
18 C24:0 - - 0.20
T FIE R (SAFA) 47.76 51.46 47.80
MRS (MUFA) 1541 22.69 36.70
LA IR (PUFA) 36.82 26.40 19.30

T =" RN ARA
Pb<5.0 mg/kg,Cd=<0.3 mg/kg,Hg<0.2 mg/kg,Cu=<
20.0 mg/kg, As<2.0 mg/kg, SEAPGE PR R LA R
TG AR UE, AELE 505 5 AN RV RR BE AR, 1T BB 2
FRIE K IRIRITE T T A A < S TS e T B T A e T
i 3 Sz iy AR Bl WA IR AR, TE AR N R
i ERE T W A R S B AR AN ] 2
AR o
3 it

TR SR R A S B 32 2 ) oK AE
Y, B SRS AR ET 4, B B 4577 % o KL H i
6.05% K HY Y 16 A Z BL R rp 52 R 1 L R % 2
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Table 7  Parts of content of microelements in Sargassum fusiforme

JLERFH [ )75 AL LB o hit (mg/kg)
Ph Y =0.0312X +0.001 0.1~1.0 pg/mL 0.9997 4.96
Cd Y =0.1595X +0.0053 0.1~1.0 pg/mL 0.9983 0.54
Cu Y =0.0241X-0.0006 0.5~2.5 pg/mL 0.9939 6.64
Hg Y =52.057X +0.4172 0~0.8 pg/L 0.9991 0.0003
As Y =51.28X-19.472 0~10.0 pg/L 0.9913 0.22

BEIERR A R 49.73% |, FR il PE & LS N Y A A R
+ Bt 4 B, EAA/TAA H 45.01% , EAA/NEAA &
81.84% ,EAAI & 70.94 | & FL % 4H 1% Lb 31 4 iy, S 1
AR AR IR . KR T & & 0.74% , A0 & 14 Fiig i
12 , FFAENG TR S C16: O, AN FI G Iy e & & o SR
Wi BR & & 1Y 52.23% , o Ak R UG R o B
20.82% , V.M P2 FI SV BR R % 5 29 10.83% , EPA & &=
5.17% , NARFE NG TR & & = HoBAA 2R A= JG 4
WGF o XS P IR A I EE U R S m AT T, R
W G RAT R R AR IR, UGB 2R ST B 4
JBEA —E N E RN, FHSEN T & ATk iy
o B A SR A i 00 HL S R R 5 R E A, [ R A
SEMEXTE AR 0w R TIRE, VR AN R AR
R B4 58 14 5 FH o
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