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MR 1A SR REEBREBRENTAR

EHEM, REF, 2FEE, B o7, BEH

(L. R R MRS T2ABe, R T 5702285 2. g pg sy SR AEDI P 58 IR A3 55 0T R M 0 A B 5 S 5
%R O 570228)

W OE: O A HIT & M B ( Dictyosphaerium sp. 1A10) 7E £ & K 48R J5 TR ¥ J1, LLBE R 3
( Dictyosphaerium sp. 1A10) RSEEaXt 4, 4047 7 HAE TR o0 Fya 5t B i SIS BRAE 7. 45 R 0N B o h
F&E WM g Koy AL AT, 40 e T E Y 19.15% \24.56% (12.43% \12.31% F118.55% ,
HAgH A 371 keal ; Ry H 56 3 81 A0 I R RN JRR IR | S50 2 73 5000 B it B ) 15. 3% F0 8. 5% 5 BEM 2 18
BIEER, &1 10.16% , o 8 Flub & ILER 5 3. 2% , HA RN L8 R (SRCAA) B s ek P i 5 A
7 FpseA: 2 Hp VB, VB, VB, VA 1 VE [{&r538 , 47 508 2. 15 mg/100 g.6.25 mg/100 g.1.31 mg/100
£.2.37 mg/100 g 1 5.28 mg/100 g; By h P on 28 55 Bk B & =805, 43900 3 517. 26 mg/kg 813.27
mg/kg 301.78 mg/kg F19 426. 87 mg/kg, R AL T MU HEARF A 25 W38 TAL0 X2 L B i 345 iR 11
THBRAERT, B B EIEIREIR 62.62% . EM#EE 1A10 BATF & B & SRR 77

KRR IR 1A10; BT ; bridb; BFInR R

hESES: S963.2 XEREREAD: A

162 P 8% ( Dictyosphaerium sp. ) WFRIRERSES 2 SUBERRFINS TR 2675 7 MU ML A AL T M
FERSE, WK £ B, J8 T4 BE1 T Chlorophyta) & 47407 , W HLLE £ ik BARVRE T T8 69 FF 5% ) TR
B 49 ( Chlorophyceae ). % Bk 3 H  Hipdki.

( Chlorococcales) . Jig B3 &} ( Dictyosphaeriaceae ) | " .

Wl 86  Dictyosphaerium) . ANMSIRIEG 59 MRS

s M R R R e e A 11 MRS

KD SR g s s a ™, mwe LLD ARSI

S 6 B 87 BT 9 B A v 7 B 05 e b J2 ¥ ( Dictyosphaerium sp. 1A10) $efh 7355
B 5K b B R b S A S R A RT T BT TR K X, 2045 1 A ) BN g% B
S S A R A M AT 4007, By O ZEOCRBEREER MR 8 000 v/min .0, Ko UK
%:zﬂﬂ[bﬂ MOEE A A B R RIS R THRASEEHRT, T —20 CLRAF . Pragik#): NaOH |
(PUFAS) , JUoh = T B (EPA) i — - — e TRORE B B2 bufferl 52 3, AQC A /&
SR (DHA) #b2 AR T R (et gy TB i, = LI KHL PO, R L RUALSL,
I BB R SRR R W PR LI AR R AR B A0
[t P AT 4 R 1 254

. 112 s
ARWTFFE LIS P 35 ( Dictyosphaerium sp. 1A10) .
X ‘ e R BCA B 45 TU-1810 840-1] WL 43 St
SBFIERT G A IR I R G P AT

Wi HER: 2017-04-05 & B3 2017-10-09

E®WE : FHERHEAE N ER AR R4 H (13C26244604892) ;[ 44 724 B — AR L T H (CXY20150034) ;i R4 P 25 AR
AR I (ZY201327 ) 5 |5 K BHE AR5 H (2011BAD14BO1 ) 33 1711 b FHE AR DFTT 5 H LT H (2017644 )
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BIE1EE: X, E-mail; pinghuailiu@ aliyun. com

http: //www. shhydxxb. com



244 TR, A5 BB TAL0 B 3R SR Bl SR BRAE I W5 197

(bt B A R 5T AE A w] ), TDL-5 7Y 8500 Bl
(CHE M EER R A 7)) , X0-5200DTD #Y i 75 V5 U
(RSB SE R AT BRZ2S 7] ) , HP6890 U A< AH 4, % 4%
(EEELE/AF) , Waters 2695 T A 8,35 {X ( 2
Waters /2] ) , X7 HY B JERE 5 55 58 7R o 14
(=R B 2N R ) FlA320 T80 R H B O 3 L
(TBEARE AT o
1.2 XB¥/HE
12,1 —fRE R E

RTINS R 5 ORI E « B R -
SR HE (0 s ) s < G- e s
JRAY DN E : 2 B GB 5009. 4—2010¢ £ i % 42 15
FARE £ b TR S I ) s MLEF R E - S IR
GB/T 5009. 10—2003 { 18 ¥ 2 £ i ML 21 4 W) 7
2i) s et AR L RE 4 keal/g  ZHHILRE 4 keal/
g JMARHERE 9 keal/g,
1.2.2 8RR 53 Hr

B 0.5 g, A 0.5 mol/L Y NaOH-F i
VW S mL, 525 R A 10 min J5 1A 1% i f2-H
P 8 mL, fZ IR A 10 min, FRKIKIMA 2 mL
K3 mL IE OB, B O UUEE LRV IR, B AR
3~5 R, G LR, FRE IR R A E 1 mL
ZEAT 0,22 pm GEFLUEAEE U8, B T A GG R
SR BRI

JH HP6890 IS AH (7 1% A% ( 36 [ #8242 7] ) il
ENGTRR AN S S H B i Bk A5 Rl 25, &
KA TR A5 (FID) |, (354 . A 3 B 4048 A
HP-FFAP(30 m x0.25 mm,0.25 m) , F& /5T -
M 160 CIHF44, LA 6 °C/min J}3) 250 °C, {45 5
min;ﬁ’%:He,Hﬁ‘]ﬁi:l.O mL/min,;EFﬁéDﬂEf;
250 C, 43 k50 1, Jk &5 EL 5, o B
HE:70 eV,%%?ﬁﬁfﬁ:23o C ,Tﬂﬁﬁ?ﬁ@: 10 ~
500 amu, FEAERE 1.0 wh, KB I, X
HORR T RR A T M, 2 1550 B SR FE R 4% 2 43 0 1
TRV TR IR I BR 4% 440 5 IR R M R i
S A
1.2.3 St
1.2.3.1 MR AeE S E

FREC 2 g BESH T RO, A 10% fifi JE K
PR 20 mL, FH 8 75 I8 40 7 i 4 UG Vi 5 10
WLIREYA, F 4 CFHCE 15 ~17 h,5 000 v/
min 5.0 10 min, W 1 mol/L #J NaOH 77 %%
pH % 6.0, A2 KEZ 2 50 mL, B 2 mL J§

WO 0.22 wm TLAL R B ok 0, TR A T A
Mo

W5 25 R 44 5T 9 9 A ek
it : AccQ - Tag ## (Nava-Pak,3.9 mm x 150 mm,4
pwm) AR 37 C 5 PEAERFL 10 wL; Waters515 XY
SERBEEVEIL, VIR A S AccQ - Tag BRSO H
Ll KARRE VLSBT AL, VR IR B O 60% (4,35 4l &
i 5 DR B2 Ry 1. 0 mL/min, P M 8] SO min,,
BB BEVREA% AN T B FP R AT - VRO B W) 1A o 8 vk
BEANO,7E 0.5 min WFAFE 1.0% , #EFE 16.5
min N & 7.0% , 4% )5 4 min J}Z210.0% ,9 min
FFFE 33.0% ,48)5 1 min 7+ 100. 0% , {45 3
min, 5T 1 min &R 0, F-4E4F 12 min,
1.2.3.2 EFRIFNHITEE

M TAL0 F S SR PE U AR 4l 1973 4R 5
TPAAL/BA EARAR A ZL(WHO/FAO) 46 1 1Y
IR T B SRR SRR P R B 4
B

(1) T % (essential amino acid, EAA)
A

EAA == x 100% (1)

A
oAy R T SRR R A R
= o

SRR
(2) & HPR U AE (ratio of amino acid, RAA)
__0
B 2)

;B

9

I

A By N RV 8 B T A AR R
N WHO/FAO 5 5 HAH R 2 R PR 75 4
A RPN E A FUP LT EA IR S RS
FAO/WHO #&x HAH W A 75 2 IR & i 61 24 h
mg/g pro, a2 IR t 3 2 B FIR Y R
3 A T RS, DR O SR 24 P TR A I TR
B IR R A IR

(3) A ILWE b {H & %X (ratio coefficient of

amino acid, RC)
RC =35 (3)

K RC > 1 R IZF LT 2R A X 5], RC
=1 RUTHAB L H] 5 FAO/WHO FE rpoAH i 42
i FIEI— 2, RC < 1 WP 6 5 28 S AR X
AL RC /NN — IR i .

(4) FLfH B B9 (score of ratio coefficient of
amino acid, SRCAA)
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SRCAA =100 x {1 N & (RC. —RC)
RC

A : SRCAA = 100 Irf, ZRBA K € 1A10 Hhadh iy
AR 0 A R L] 5 FAO/WHO #52 2 — 3,
SRCAA BA%T 100 , R HE S Eil i , SRCAA
N T SR (R
1.2.4  HEAEZR M

IKIEPEYEAF (VB,, VB,, VB, VB¢, VB, )
HERRARI 2 ¢ ¥k T 0T oA ob BF 25 T 40 J B, 155
WHES 785, K Bk e 2 ABLD B INA 1S mL
0. Imol/L Yy £h R, Fl M 75 15 PEHLE 75 1S min,
5 000 r/min BS.0> 10 min, B 359K 2 mL F7 0. 22
o GCFLUE I U, BT PR A

e PE4E 4 2 (VA, VE) : 2 GB/T 5009.
82—2003( & dh 4L R A FZEE R E A )
JLSLI )

M8 4440 VB, : Waters X Bridge (4.6 mm x
250 mm,5 pwm) SR EGEFE ; A 0. 05 mol/L
KH,PO,: & (& 0.2% ) = & i, pH =6) =
97: 3 KM K 254 nm; Ji# 4 1.5 mL/min,

VB, : Waters X Bridge (4. 6 mm X 250 mm, 5
pm) S2AH @ 5% FE; Wi s A A 0. 05 mol/L
KH,PO, (pH =6): ZJE (5 0.2% ) =2 ik, pH =
6) =9:1, 3 ghHH B Jy: HEE, A: B =75:25, F:ifi

30 °C, KM 270 nm; 7 1.0 mL/min,

VB, , VB, : Ultimate AQ (4.6 mm x 250 mm,5
wm) SRR 3 0. 05 mol/L KH, PO, :
I =92 15 A 1< g 266 nm i34 1.0 mL/
min

VB,,: £ GB/T 5009.217—2008 ,

VA,VE.Waters X Bridge(4.6 mm x 250 mm,
5 ) SAHETERE 3 3 S AH O B K = 97: 35 K6
M A 325 nm; E A 1.0 mL/min,

VC.:Z: 8 GB/T5009. 86—2003 , % 2,4 - —
TF IR L 0
1.2.5 fiE o R RE &R

HERAARI 0.2 ¢ T B0 T 3 DU S £ M 9
Hi B S mL iR A 2 mL AR, R T
HLHAR [ 120 Chnd, 2 h 5, IR 5 BRI
F 160 CARZ A, & H FEah s . LI N
WAV N IO HE s, T HR US4k vh
VeSS 55 AN BE AR RS & 25 mL R, SE
25,02 mL f0.22 wm SYALIEIBEE UE , B TAE 5

BRI

R LU A 5 S T TS (ICP-MS) 19 7 1%
XT3 1A10 7 CuLi Mg Mn . 7Zn ,Ca %5 30 Ff
R ITC R T ', TAESEWE 1,

#£1 ICP-MS T{E&#
Tab.1 ICP-MS operating parameters

itH TAESH SgE| THESH
Projects Parameters Projects Parameters
AR/ W 1 550 SRREVREE/mm 8.0
AHIS P/ (L/min) 15 E ALY LA 156Ce +/140Ce + <2%
A/ (L/min) 1.05 XLH A U 70Ce2 +/140Ce + <3%
B/ (L/min) 0.90 S AR/ ps 0.1
B/ 2.0 FALBE 2

1.2.6 MBI B b 3R BRI

HEBRFRI 0. 4 ¢ TIRFER T E A 4
FEVR R IR 6 2% v L, VKKV 2514 AR A
298 6 A R SRR VR 75 100 Wk, A1 TR TG B 2500 L 4
000 r/min (> 10 min, B35 H AR

M7 5 R T 95 45 i 7 k3 Ak
o, 5 HORE &b 50w, A 40 pL 0. 2 mmol/L
FeSO, /K7 40 pL BXGEKH 40 Wl 0.1 mol/
L DMPO /K %W, IR A 455 A 40 pL 0. 1%
H,0, IB& 5 37 BV, sl 1 59 4 B0 W
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A Teflon BANE H, 3 ARG A7 DA S S IGHT
BERE BT AR IE TP A B R T EPR RGN, 4%
At A HIE 3 min ISERL,
LIS R 23 510 G HTEE
100 G ;{152 . 100 kHz; JEHIIEEE 1.0 Gk
15%4:200e + 004;;}3%%\;%: I W T %.2. 017
mW ; st ] %5 600 ms ; $135 16} 7] :41. 943 s,
IO BRI E AR T

RSA = H,
=T,

x 100%
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AUH s Hy s 1k HEAE o o DA ) 0 5 5 H DA R

B e I YA
2 FRGThE

2.1 EMEM—MREFE S RITEMN

B P 8 Y 32 8 R Iy (LA 100 g m] £
THE) S5 2R 3R 2, (W] PR LR DL S W A 1
FEAT AT IO . F R 2 AT, I D 8 ) g A
371 keal ,fk T2 5.(389.00 kcal) I fEH, 1B L H
R WL E PR RE R . I B 2 5 = R 1.
15% , 75 T2 e (18.20% ) 21N (3.00% ) Fiit
#(0.00% ) () 245 it (B LA (61.20% ) 4
K (40. 60% ) KK (78. 10% ) #1#% & (37.
30% ) M S K. FRER SRS T M
AE T, Horh A B PO B PR R T

PESE DRI 5 IR0 35 T A DA 85 A ) 20 48 ol e B 9
JEE TP 58 A T8k i 7 1 24, 56% , 725 I L&
Yrrb s Foemo BLAh, BRI K o 5 O 12.
43% BRAR T (20. 0% ) FIRRH7 5 (35. 4% ) 1)
Koy SN, T AR E WY K oy
8 R PR R 1 U P T ol 3 08 R /A v
B TR 5 T U, DB R 5 A
T IOCR , AR YU R, )
(PRLEF 425 50 12, 31% 72 JLAP 3 WL 2 ) v
15, LTI PR LT AE A A T REARSh 0 oy I [ sk
-, B LAJKE 3 T LA S i 2R ek 0. IR H,
JEE B S 1 o N 18, 55% , A1 T IR e e (64.
7% ) M#E(33. 1% ) B E A & i, & T AR
DL B B S A, U U 1 35 A R £ i B
TR A BRI

R2 BMNEIAW SELRY-BREFHISEE

Tab.2 Nutrition components in Dictyosphaerium sp. 1A10 and the common food

Fh gt/ keal Z W/ % g/ % K53/ % HEF4E/ % HH B %
Species Energy Carbohydrates Grease Ash Fiber Protein
R 1A10 371 19.15 24.56 12.43 12.31 18.55
W E R 356 18.20 3.10 7.50 1.00 64.70
HEHT 89 61.20 0.20 20.00 11.80 8.70
Harse 119 40.60 3.70 35.40 3.10 17.20
HE K * 337 78.10 1.20 0.40 2.80 6.40
Wy 389 37.30 15.90 4.50 9.00 33.10
At 193 3.00 12.40 0.80 - 17.40
W 143 0.00 10.50 0.80 0.00 12.20
HEs © BRI S5 30245 - R R
Note: *the data comes from the reference[ 24 ]; — . It means that it is not detected or tits content is very little

2.2 BREEHBRARRESE

3 M WL IR R K, 4
IR, e IO 3 R At LB A L, AR A Y
C12:0( A#ERR) (C14: 0 ( G5E R ) A1 C15:0( 11
f2) . (HZEHEA R C20: 0(fEE/R) A1 C20: 1 (n-
9) (HEIR ) A2 HAth 5 WA A 1y, & i )
H1.3% F13.2% , 133 Al LLE Y, SR Y
C16: 0 (FRfIgMR) & EAHXI AN 2, B s FAg & C16
SO (ERNRIR) ()& & 4. 3% A AR T Hofl WY ;
JERIEE R C18: 2 (n-6) (MFAM PR ) & 1t A 15.
3% ,BRACTREK H C18:2(n-6) LR ) 1Y 1% &

39.6% H, = T HAE W& ; C18: 3 (n-6) (WL JFR
B2) R 8. 5% , BRIETES A C18:3(n-6)
ORR) , &t 26. 9% , HA g ) h YR &
C18:3(n-6) (MVJFRMER ) , V. H 2 ATV bR R 2 £ i 1
DT BRI R , J2 Sl W A PN /=5 B AN T IR 7 1R
(EPA I DHA %5 ) f) 47 AT A" 9 3 PUFA
) E ol 26. 5% eIk T I8 rh PUFA ()3 i
41.6% FUE K PUFA [ & 39. 6% ,{H & T H:
Ml DL . T DL RS I A S A AR g 1
R K TR AR AN A2 o
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200 SR PN T 27 %
®3 KRME A0 5SERETWASAHERAR
Tab.3 The fatty acid compositions of Dictyosphaerium sp. 1A10 and the common food
JE iR . , . . . _
) BERIEE TALO i A MRS B W SR X
Fatty acid
C12:0 - - 0.4 7.3 0.6 - - -
Cl14:0 - 0.2 0.8 10.3 1.2 0.4 3.5 0.2
C15:0 - 0.1 - 9.0 - - 0.4 27.6
C16:0 24.9 49.8 33.3 40.6 32.0 37.8 26.9 4.3
C16:1(n-7) 5.4 1.8 - 6.6 - 0.8 4.2 8.4
C18:0 4.5 2.8 7.3 4.8 2.4 12.4 22.1 46.4
C18:1(n-9) 32.8 2.6 40.2 11.8 22.6 35.4 41.1 11.8
Cl18:2(n-6) 15.3 14.7 11.6 4.7 39.6 7.3 1.4 1.0
C18:3(n-3) - - - - - 0.1 0.1 -
C18:3(n-6) 8.5 26.9 - - - - - -
C20:0 1.3 - - - - - - -
C20:1(n-9) 3.2 - - - - - - -
C20:2(n-9) 2.7 - - - - 0.2 - -
C20:3(n-6) - - - - - 0.2 - -
C22:1(n-2) - - - - - 2.3 - -
C22:6(n-6) - - - 4.9 - - - -
A1t (total) 98.6 98.9 93.6 100 98.4 96.9 99.7 99.7
PUFA 26.5 41.6 11.6 9.6 39.6 7.8 1.5 1.0
T 7 Bk HSHICR24] 5 - FORARE B B E RAR D
Note; *the data comes from the reference[ 24 ]; — ; It means that it is not detected or tits content is very little

2.3 BMERERAK

et FH e S0 O A i VA VR A T I )
PRI T Eing 4 Frn, W4 FafLd
B B rh A I 18 AR, o adE
8 Fh b s 2 FEIR AN 2 FhfE IR Z FElR ., 3k 4 7]
A B R R i 10, 16% , Hor il 2 St
FR SN 3.2% , IR IR ( KA IR A2 R)
SERN1.01%,

JBE D 3 5 DL v b T R R 1 EAA B
Fe s - e WHO/FAO #03E EAA {H L3 5,
JEE R IR 2 R (Thr) | 452 IR (Val ) | 35 2 R
(Met) 552 2 1R (e ) i 20 1R ( Lys) 1 {5 2 IR
(Trp) ) EAA {35 F WHO/FAO #2235 X} hiz
W A FEIR 1) EAA A, 73y 4.4.5.4 4.1,
4.4 5.8 F11. 1,75 (Leu) F1 N 4 R ( Phe)
(1) EAA {EFSE T WHO/FAO 523X 335 0 i 0 75 24
KR EAA(H, 53070 6.4 F15.7,

e 3 55 R DL ) b L TR R R 1Y) RAA
RC 1 SRC {H LA R LK 6.t RC{HAILIFE
tB I 3 o i A TR 5 2 R (Leu ) FIR TN 24
P2 (Phe ) FHXTAN 2, 535724 0. 85 F10.89, Hirhsg
ZIR (Leu) J o — PRI 5 MR . 7522 (Thr) (45
ZIR(Val) (BB (Met) 5758 2R (Tle) (i 5

http: //www. shhydxxb. com

BR(Lys) Hl {0 2 B2 (Trp ) 4 40 X %2 v I H #
WHO/FAO #1238, /0 %) K 1. 03, 1. 01,
1.09.1.03.1.08 F11.03, 3 6 &1 SRC {H 1] DA
A BT Z R Y SRC {H 2 98. 01, 15
T o A AR A SRC H 94. 09 FIEEK
DT B ILTR Y SRC {1 96. 04, 22 B i M 3 5 A3 4%
15 R R Bl Tt i B R R
2.4 KRMERHEER

YEAz 2RI NSl ) Oy 5 1 H 0 A2 B RE
T2 B vh AR A 1Y — 2R T A AL o, 723
PiRAAC AR R B R R AR
3R 7 W LAE RS VB, VB, VB, VA FiI
VE W& 8805, 405902, 15 mg/100 g.6.25 mg/
100 g.1.31 mg/100 g .2.37 mg/100 g §15.28 mg/
100 g, Horfr VB, Y & & 5 sy, (EIR T 02 e 9
(14.60 mg/100 g) FEH3Z(8.01 mg/100 g) F14-
(6.3 mg/100 g), VB, 1% & 5 KR AIK T 18 e 3
(3.10 mg/100 g) 4p, ¥y T HALH WWEY, VB,
Je YA N BE A, R i AT 5 1Y
VB ) & i 2 T Al WL, 7 8 A B A
ok B AR . VA Y & IR R B (6. 91
mg/100 g) FFETF32(53.63 mg/100 ¢) . VE B9
AR T IR #E (10. 01 mg/100 ¢) | 35 & (18. 91
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mg/100 g) FIGHE (5.29 mg/100 ¢) ,(HE T >K(0.08 mg/100 g) \# 5 (0.24 mg/100 g) 4
(1.85 mg/100 g) FHH2(3.35 mg/100 g) fFK (0.13 mg/100 g) FIXSZE (0. 32 mg/100 g); VB,,
(1.01 mg/100 g) FA4P(0.35 mg/100 ¢) ,VE A WS EMTHAM T WEY), htal W, R4
fEVEEFE AR, ISR VB, R VB, B AERMER N F A AR EE, E—fMAaE
BRI, 2054 0. 74 mg/100g 1 0. 02 mg/100  Ffy4er Kok,

g, Horp VB, i85 i T (0. 15 mg/100 g) B

x4 RMEIA WEERARKSE

Tab.4 Composition and content of amino acids of Dictyosphaerium sp. 1A10

IR i/ % R A/ % IR /%

Amino acids Content Amino acids Content Amino acids Content
F A ER (Asp)” 0.47 AR (Cys) 0.19 KRR (Phe) * 0.17
22 R ( Ser) 0.23 255/ (Val) * 0.55 0% 2 (Trp) * 0.11
A (Glu)* 0.54 HABL (Met) * 0.23 JE R (Thr) * 0.45
H&# (GCly) 0.24 S iR (lle) * 0.45 M & 2 (Tyr) 0.41
4144 % (His) 0. 64 FL5HR (Leu) * 0.65 K& (Arg) 1.65
AR (Ala) L.75 AR (Lys) * 0.59 iR ( Pro) 0.84
Wt B S (EAA) 3.2 Ap T FIEIR SRt (NEAA) 6.96 SR LR B (WAA) 1.0l

ZUIEIR Sk (TAA) 10. 16

Note: * is the essential amino acid and ¥ is a flavor amino acid

RS BMEIA SELRYPLESERN EAA E

Tab.5 The EAA values of essential amino acids of Dictyosphaerium sp. 1A10 and the common food

AR Amino acids WHO/FAO $E:(i EAA fH 1A10 SRBEME " gl T #HART BORT WECT O AN E”
Thr 4 4.4 5.6 4.4 119 3.2 3.9 4.7 4.9

Val 5 5.4 6.8 5.4 4.5 4.8 3.6 4.7 5.8

Met + Cys 3.5 4.1 2.4 9.7 6.9 6.4 2.3 3.4 3.7
Ile 4 4.4 5.7 4.4 54 6.4 4.2 4.7 5.8

Leu 7 6.4 9.3 7.6 1.4 9.6 7.8 8.9 9.1

Phe + Tyr 6 5.7 8.1 10.2  18.8 12.8  10.4 8.7 9.9
Lys 5.5 5.8 4.6 4.2 59 3.2 6.1 9.4 6.6

Trp 1 1.1 2.2 2.9 6.4 0.9 1.6 0.4 1.6

T Bk B 225300k 24

Note: * The date comes from the reference[ 24 |

x6 KMiE1A10 5EREWHLFRERKL RAARC 71 SRC &
Tab.6 Values of RAA, RC and SRC of essential amino acids of Dictyosphaerium sp. 1A10 and the common food

AR T . . L T T T T
Amino acids RAA° RC RAA RC RAA RC RAA RC RAA RC RAA RC RAA RC RAA RC

Thr 1.10 1.03 1.40 1.05 1.10 0.71 2.98 1.32 0.8 0.63 0.98 0.88 1.18 1.06 1.23 0.92
Val 1.08 1.01 1.36 1.02 1.08 0.69 0.90 0.4 0.96 0.76 0.72 0.64 0.94 0.8 1.16 0.87
Met + Cys 1.17 1.09 0.69 0.52 2.77 1.78 1.97 0.88 1.44 1.44 0.66 0.59 0.97 0.87 1.06 0.80
Ile 1.10 1.03 1.43 1.08 1.10 0.71 1.35 0.6 1.26 1.26 1.05 0.94 0.93 0.84 1.45 1.09
Leu 0.91 0.8 1.33 1.00 1.09 0.70 0.20 0.09 1.08 1.08 1.11 0.99 1.27 1.14 1.30 0.98
Phe + Tyr 0.95 0.8 1.35 1.02 1.70 1.09 31.3 1.39 168 1.68 1.73 1.54 1.45 1.31 1.65 1.24
Lys 1.16 1.08 0.84 0.63 0.76 0.49 1.07 0.48 0.46 0.46 1.11 0.99 1.71 1.54 1.20 0.90
Trp 1.10 1.03 2.20 1.65 2.90 1.8 6.40 2.84 0.71 0.71 1.60 1.43 0.40 0.36 1.60 1.20
SRCAA 98.01 100. 00 94.09 100. 00 96.04 100. 00 99.09 100. 00

T Bk B 225 30k 24 ]

Note: * The data comes from the reference [ 24 ]
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Tab.7 Vitamin content of Dictyosphaerium sp.
1A10 and the common food ( mg/100g)

e TAIO SR it W BOK S A
VB, 2.15 3.10 0.02 0.28 0.16 0.41 0.07 0.33
VB, 0.74 35.10 0.15 1.32 0.08 0.24 0.13 0.32
VB, 6.25 14.60 1.31 8.01 1.31 1.53 6.3 0.21
VB 1.31 0.81 0.07 0.05 0.03 0.22 0.35 0.25
VB,, 0.02 0.32 0.13 - - 0.51 1.82 3.84
VA 2.37 6.91 - 53.63 - 0.050.0060.49
VC - - - 0.16 - - - -
VE 5.28 10.01 1.85 3.35 1.0118.910.35 5.29

TE: Bk B 2% 3R (24] 5 - FORARA i AR >
Note: * The data comes from the reference[ 24 ] ; — : It means that it
is not detected or its content is very little

2.5 ERMEPT YIRITE

W BT R M LA 2 R 2Ry, B
A HERFRILIAR 1) R 18- 7 e 2 2 A0 5 0 T S A
o HI26 8 ATLATE Y, DB 8 rp 2LAG I 1 30 A
T oTER e 8 BRI S REONT R,
Ak 3 517.26 mg/kg . 813.27 mg/kg 301.78 mg/
kg F19 426.87 mg/kg, FEJRHT R B RIS
,530 500 0. 27 mg/kg 0. 01 mg/kg 0. 02 mg/kg
0. 15 mg/kg, HL T B X & & D AERME GB
2762—2012( & i %42 B RARME R b 5 Qe R
) (BRI B 1.0 me/ke 0.5 me/kg 0.5
mg/kg F10.5 mg/kg) o HI R ¥ 5 £
B PIBOCER , W] LA s (R4 At 5 22 1 i oo
o

*8 RNEIANFYRTEMEREE

Tab.8 Contents of mineral element in Dictyosphaerium sp. 1A10 mg/kg

YR EE s WHITR CE S WYITR CE S

Mineral elements Content Mineral elements Content Mineral elments Content
il (Cu) 6.43 4 (Co) 1.13 H(Mo) 0.38
(L) 0.07 HL(Ni) 0.97 5 (Sn) 0.33
% (Be) 0. 006 BE(Zn) 68.29 £6(Sh) 0.01
W(B) 1.24 B (Ga) 0.36 H1(Ba) 4.83
B (Mg) 3517.26 £k (Ti) 50.12 A6 (TL) 0.001
R (Al) 41.38 BLCV) 0.18 #%(Cr) 2.14
45 (Ca) 813.27 H(K) 9426. 87 #5(Pb) 0.27
& (Bi) 0.07 #H(Na) 64.29 5K (Hg) 0.01
% (Mn) 47.23 i Se) 0.11 fa(cd) 0.02
% (Fe) 301.78 B1(Sr) 25.77 i (As) 0.15

2.6 FEMEXZE B BERFRIER

FAH 2L ( - OH) & —Fh B 2 Ay i R4,
SR A b BRI 0 AL T, SR AL
PR, &1, a R a8 B X IRAR ) EPR 4%
K, 153 a BRI A = Hy O 840 655,b KR
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400000
Ty
%-5 200000
o §
i~ 0 Ly i A
3460 348 3?5 [5og '3 560 3580
-200000
—~400000 .
a H7RE/G

magnetic field

Wiy H Oy 314 221, b FoR M BEXT - OH 1y
T BRAE 1 EPR 35 1AT ARG EE B 2R PR R 1Y
R AXRE A B EEERR N 62.62% . Al LK
PR TR ) R A — S BT BRI
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Fig.1 EPR spectra of scavenging action of Dictyosphaerium sp. 1A10 on hydroxyl radicals
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3 gmlb

JEE P S A R BB Ry, 28 Tl
/0N A R B = I I i e
19.15% 24.56% 12.43% .12.31% ¥ 18.55% ,
AEEE O 371 keal, BRiil 5 2E ¥ 5 ok, Al 4 3

PriAE 3R ) B A R U B 0 38 v 5 A 25 IR
B2, o & A s b T JE iR C18:2(n-6) (IIF
{HR) Al C18: 3 (n-6) (MEJRIR) , 7 73 %l
15.3% 1 8.5% , ] {1 2y 3l 1 1 22 A AR A0 s R
FRR TR s S PO 8E 5 18 TP R IR, EU 4 8 bl
FIEIRN 2 Fb o R 22 B IR, HCrp b T R R 1Y
SRC B 96. 04, & B B AT 8 2 1 i 85  JE TR
JRE A X M B S 4x, HS e, U
Vi Vs Ve Vo BV B9 & EBm, 7T RO T
AR AR AE Rk Z M R AE . K
WIBEE & Z M P mOoe R, e 85 Bk VB
RO FE, ARy gy A0 T O TR ok
U8, B R Y R R Y AR T I KA i
JRE PR S T Pl A A A R A T T B
1K 62.62% o HIML, R EAT B 1 E SR,
AP DT A B B B R T e, AR VR E
AR i S S AL G Ay, ot - M s, (B D B
WA i R F) B A DA A A2
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Nutrient components and hydroxyl radicals scavenging capacity research of
Dictyosphaerium sp. 1A10

WANG Shenglin'?*, ZHAO Zhenyu'?, LIU Pinghuai'*, LUO Ning'*, PAN Xiaoyan'~

(1. Department of Materials and Chemical Engineering, Hainan University, Haikou 570228, Hainan, China; 2. Key
Laboratory of Protection and Development Utilization of Tropical Crop Germplasm Resources ( Hainan University ) , Ministry of
Education, Haikou 570228, Hainan, China)

Abstract; In order to develop the potential of Dictyosphaerium sp. 1A10 in food and feed, the nutrient
components and hydroxyl radicals scavenging capacity of Dictyosphaerium sp. 1A10 were analyzed. The
results showed that Dictyosphaerium sp. 1A10 was rich in carbohydrates (19.15% ), grease (24.56% ), ash
(12.43% ), fiber (12.31% ) and protein (18.55% ). Simultaneously, the energy of Diciyosphaerium sp.
1A10 was 371 kcal. In addition, the contents of linoleic (15.3% ) and linolenic (8.5% ) among fatty acids
were high, and there were 18 kinds of amino acids in Dictyosphaerium sp. 1A10, which took up 10.16% of
dry microalgae. And the content of essential amino acids accounted for 3. 2% of that of total amino acid,
which proved to be high in score of ratio coefficient of amino acid (SRCAA). Also 8 kinds of essential amino
acids were detected which took up 3.2% and were attested to be high in score of ratio coefficient of amino
acid (SRCAA). Meanwhile, the contents of VB, (2. 15 mg/100 g), VB,(6.25 mg/100 g), VB, (1.31 mg/
100 g), VA (2.37 mg/100 g) and VE (5.28 mg/100 g) were the highest among the 7 kinds of vitamins
detected. Besides, magnesium (3 517.26 mg/kg) , calcium (813.27 mg/kg), iron (301.78 mg/kg) and
potassium (9 426. 87 mg/kg) were also the highest among mineral elements. In this study, electron
paramagnetic resonance ( EPR) technique was used to investigate the scavenging effect on hydroxyl radicals of
Dictyosphaerium sp. 1A10, and the scavenging rate was 62.62% . To conclude, Dictyosphaerium sp. 1A10
has the potential of developing as food and feed. Furthermore, Dictyosphaerium sp. 1A10 had a strong
scavenging effect on hydroxyl radicals detected by electron paramagnetic resonance, and the scavenging rate
was 62.62% . Dictyosphaerium sp. 1A10 has the potential of developing as food and feed.

Key words: Dictyosphaerium sp. 1A10; nutrient components; antioxidant; EPR
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