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How ke s iy 2R A B B A B A N, R
o E I R H—— S B & HAE pH 4.5~6.0
B A i E AR T 20% , 1i/NEK#E (Chlorella pro-
tothecoides) M FEBTE pH 2~12 {EH A%
fiff BE R T 84.39%6%31 ) WE SR KRB IEARE 6 F T Bl
TRMEE S . m P (Tetraselmis suecica) F1/NER 8
(Chlorella sorokiniana) & IR BEAS B L)
BERCAEI e, Ursu EP2RTE T D 38 /N Bk s
AR H TR FLAL T1 0 (3 740 + 20)mL /g e
FLALRREPE R (7241) %, X W — 2l LAk R A
S, WK B R A (3 250 mL /g g x40 mL o/
g s ,62%+1%) IR 53 B A (1780 w/g sum=
30 mL /g e, 61%+1%) i, ITH, Bocker 25
el FH 5 10 B 1) 90 A2 R T4 i Ton A5 e 8 ) 2 1 4R
By i LAY 7 o W e B SR B A RH AR 1 K
TR PR B Y e] DU R, T Al AR Y R
i@ 5 28 1 T3 A A V- K ST 7 A BN 1 FL AR TR
B 5 R G S I 4 A A VLR RE DT T TR Y £
BT 4 S AT L A AR E LR, T A [ fd e b
R a B & H R 2 R AR K U0, Schwenzfeier
SFPIILIN BN TE pH 5~7 B9 ST ok A i ¥ (Te-
traselmis sp.) AT EEPESR H 2L 8 Al 1 RE
i FLA S A U R AR E M TR E 8 AR A
pH=10 Fsf 9 9 K 75 5 5 (>250% ), T He v IR £
FEVEAEE R, 8 F /BRI A
1= 7L R R 2 P (180 min J5 ol 97%) , T HL L T 2%
H(95% ) A% TR 8 H B (235%)™, Hil, 5%
GREYEAMIL, WoEEA IR B
A ST R F R YA N TR A AE ST A E
PERCTE I, Tl S AR R 2R, B0k
HEHBAME W T E 2R, 8 Y R
TEE I, BERSE R HAE B MR I TRz
WLHT, R A R R B Tl P A B R
KEYIF R TT .

5 WEERMEFSNE

HH B E TR A L IOk T E LR (Y
i AR, b b R A R R 1R
M R B IR R E R AR . 3R 3 B LA
B B T R R S i, RS — Su O R A A

TR L (WHO/FAO) HEAE 1 8 Tt 75 24 JE iR
BEACAR HEFEAT LU ER L BR A EE 5 K 8 140, B T LF
JEA B AR AEAE — R E LR b 75 R & AN 2
FIAE L, PR AR ™ E 7 TF bl R e
JLE YRS, [FVF 25 IR & A LG
WA IR & i L WHO/FAO B2 % b AR Lb
SRS A, NIRRT R SR Y
F &R T WHO/FAO %8, U 2 R A
e R S RS . L WHO/FAO BIFRHERT /N
R R IO B E AR 11 b T B3 IR 48 B (EAAD)
B T/INE EOREAEYE A, 5 R SR AR BT
BEAb, PR [ fse i 0 s R R & 1 25 AR K ik
VA 22 P AR e B TR A A — AR IR R R
FEANI

T3 A AP R AR E R AT A R B
ERFHUE TR T BRI AT 2 E AW,
2 FAE YR AR — RS SR 48 ok i e ik
F TR T, VA AR R R Y Ak A
B YRR, /N BR AR E AR A I (BV)
290 51~82, AWy FI B (LLAR 11 BT %08 PER it
FIF3R NPU Kbk 280 DC o) 24 Jy B EE Y
80% , BAML TG WAEFIWEN, M5 KD
HEMY A T/ANERA, IR, M 20
JoT (4 48 R R

6 REEAMMBEXRSBIEYIEEEE

e R E AR ZHOEEE A, b 0 —
G EAMRBYR S, MEALZEY 2K
ZIRKEGYA, WXL HE H A B A MR
AW IIRETE T A L TE YR A A £, B T
Bl IR T 22 Bl AT 0, TR o 20 g 2
MR, B PURTE DUE DU LGRS A
L RENG IR RS N R g R S DR (B P e
B L R BT AT AR DR i SR R A
il BB 2l R E R T A EL
6.1 EBBSEABEIGF

NFEVF Z P00 (A0 ML B i | AT B
MBI ) 9 = A SR E A
it I e S T R A R A £ 40 o ) T
T 2 8RB & 5 5o iR reY, S
SAYRMVE 2w A BN, 2 UK
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Table 3 Essential amino acid (EAA) profile of different microalgae and conventional protein sources as compared with
the WHO/FAO (1973) reference pattern (g/100 g of protein)

. s WAL A EGE
FETEY R X/ET B A ;;‘: FA®R MAR B+¥ GABR FAR AR Re®
73

PR A BR AR
#EALRMBHEFE 4R E  WHO/FAO standard 4.0 7.0 5.5 3.5 1.0 4.0 5.0 6.0
i, Fgg 6.6 8.8 53 55 1.7 66 12 10
W&k Casein 5.4 10.2 8.4 35 1.3 4.6 6.9 12.5
+ A Beef 3.5 7.1 8.1 43 1.4 3.0 4.3 52
A Pork 34 7.3 8.2 4.8 1.3 2.8 4.1 54
X 2 Soybean 5.3 7.7 6.4 3.2 1.4 4.0 5.3 8.7
ES 3 Corn 3.4 11.2 32 33 44 3.7 49 8.9
O FEHy Wheat flour 3.3 6.9 2.7 3.9 1.1 2.9 43 7.8
B TR B A Spirulina platensis 6.7 9.8 4.8 34 0.3 6.2 7.1 10.6
AR ER Ak 5k Arthrospira maxima 6.0 8.0 4.6 1.8 1.4 4.6 6.5 8.8
Ead R B Chlorella vulgaris 3.8 8.8 8.4 3.6 2.1 4.8 5.5 8.4

BRGS0+, OB 2R L £
i (>60% ) , W Iz T ' o AEE R vk
YT A 77 R 25 4 77 o 2 1 A R — 2
— RN 2R BT, BAE AR
S5k 8 5 RS R AL e e] e
A Z R AR TR RN, A LS R n A
Yy mr LA U L 30 4 6 1 I A A« 4
2k % (Aeruginosins ) = — A HAE UKL &9, i
B N GLRE i h Ay B A5 B, 5 2R E H g
AARSR RS, A RE AR 2S5 MG
AR A, E T T 2L S B I AR R TR R
SERCH WS T IR N 2 — . DU 78 R o 5L Al
AR A P nT T iR A AR T B e
IR TTERBE (Nodularia spumigena) F18 2 35 (An-
abaena compacta) 77N — R EFE UKL E Y
Spumigins , Xf R 11 B A 22 22 R 25 11 g 2 AT TR ok
AR BE 2 A T NS R 22 J R
M A0 50 K 2 BUE R 4i IR &9, R EY)
Xof R 1 | JBE AR 1 I | 5 S 1 e A 2T
Vs T A5 H AT AR A S, DG vh 43 8 S 10 BT
f% 25 1 (Microviridins ) F2& 1R 58 () 5501 25 11 6 300 1]
H %R g7 AR A — o RORM, 55 A S
SE B IR IR K (Lipopeptides) Ik 2 (Mi-
croginins ) fiE i 417 il % Fh S ik Bl , 6 45 76 A% sk B /R

JK P A 1 A8 5 5K R e 5 B (ACE-T) F152 &R
ZA KT (LAP) = ] JT36 97 AR O 148 9
T F9 T 25 55 DR A il T
6.2 HMEIEMHE

Al 240 TR X 0 AR R AT 25 PEE S W n 4
BRYG N VIR SR BT 25 . O TR TR PR
)P0 TR R P A B IR GE AT LB ) 1959 4R
Sieburth“14 18 (1) LA 2K JE ¥ (Phaeocytsis sp.) A F
AR A TR A0 B AR B9 . DAIHG | DTV 3
fif e e TP e RROE AE TR v SR IR £ 2R R AR
Yy i M 2 IR TR RS (B S IR R
Wy A £ 3R 5 R S ELAT 0 T AR T T R, LA
B N, KRB PR K S N R (en-
dolysins) X ¥/ 2 B 5 22 [ B M B B A 30 i 4E H .
i 1, Stoffels 'k F 3 B 4K # ( Chlamydomonas
reinhardtii) 1 %€ %& 3 (Synechocystis sp.) N =Y K
N, FIRAE T HA NN SR Nt 58 4 35K A
G E O E KRR R RN R . B T XU R
FNP R 2R A T 2 i 1 AR A UL, PRI NI =R
AR F A GTA RN TR 2 b, A
BE R AR PR AL B PR B A AR T
6.3 mEL. mMREREEG

THCE S5 T2 ) 2 M e = A IR B AL, H A
B 2 RIBAL A B BN, a7 A — S A
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PRI X IR BE TR ) AR A BE e Rk AR AR
Ak B 9 0 T RE T Pk T BB oA T i e A0
FEAL 23 SOl L 78RR R A5 1 T DR — 8 1 A
FEUS AR A AR — R A S X IR T
FI R, BB b 2 5 B AL B A= 0
A YBIRF 2583 2%, Bl b s
&Y (3G E PR G W) Bk SE B A bt Ak |
P A LA S I ikl 958 A K FERS M RE Ty L BRI,
W T 1 RE A5 HIH S R A AR A5 H R
& AR R AL % 57 B bt R IR i LA AR A 1Y
YEFR . BEAh, 3805 85 A ] LA ) 0k 2 40 7
REAE T IR R gt $it AR 90 i HE Bt
1™, Baudelet 55PUIF 5 A B0\ K 8 Hh 4 ES 1Y) C-
B E AR E AN S M, AFIRA
STBEME] 90% LA LY B R A e A <, Hoh—
Foft 4 3 A S50 1 Gk B G R Lo A R
I3 M A A XA DL R &
FIRE AT AR RAR B P& 545 Tolk, tnl i
B GIRA T I R 212 W AN B g fh 2 Je e
Y TR AEOR ST 40, 7E & R YT g B A AR
I TE & R HANE.,

7 WEEENRAREHSEEES

it SR A 2 A P e 1 I T A
R FEE A — Mo A i, U AR R L & E
g e g ZE, S — RPN TR
FURE B RE LA BRI A Bl TR E
(Spirulina platensis) ., & F ¥ /N EK % (Chlorella
pyrenoidesa) . 5 i /NER # (Chlorella vulgaris) | ¥t
[KE: % (Dunaliella Salina) . #¥ (Euglena gra-
cilis ) \FNAZL 3R (Haematococcus pluvialis ) 5 B
A ¥ (Chlamydomonas reinhardtii) | J& [K J 3 (Te-
traselmis chui) W T4 A0 1) o i vk v 2yl s
HAT AT A58, BT i 3l ) J 40 a1 40 R SR 1l
DA B e sl Ve B PR AT A AR5 Yok R
IR 3 L8 28 7 A 7 T 5 0] B IR A

B I T ) RS | AR 22 T/t o e e i B
VFEWeE R AR MR E R T, oS
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Microalgal Protein and Research Progress on Application in Foods

Chen Feng'??, Yang Shuailing"??, Liu Bin'??
(‘Shenzhen Key Laboratory of Marine Microbiome Engineering, Shenzhen 518060, Guangdong
’Institute for Innovative Development of Food Industry, Shenzhen University, Shenzhen 518060, Guangdong
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Abstract Microalgae are rich in various nutritional components and active substances, which are regarded as a promis-
ing raw material for food with great market potential. Generally, the protein content in microalgae is higher than tradi-
tional crops and the protein nutritional value, quality and techno—functional properties are better than crop proteins.
Thus, microalgal protein is considered as a kind of supplement or substitute protein for foods. In this paper, the appli-
cation and research progress of microalgal protein, which can be used as new resource of food ingredient, are mainly
expounded from the aspects of protein separation methods, nutritional and physicochemical properties, and their biological
activities. Additionally, the development potentials and existing problems of microalgae protein application in foods are al-
so briefly analyzed. This paper is expected to provide references for the scholars who are exploring new food resources
and developing future foods.

Keywords microalgae; alternative protein; microbial protein; new resources; future foods



