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(1. BpilgAeoRey BdhoaBe, Lig 2013065 2 . K ™ b i T LU T AR AR BT oLy, BiE 2013065 3. [E5EHRK
K= AN TH AR o s, g 201306)

O SHT AT AEE SR IS E B PN 7 IR 0 T T SRR AL B A SRR . (R O3 B
T T MR HE T T R s M A 75 1 5 ) R R R R L TR U R VE 7 (AAS) L2143 (CS) o 2R
LI ZRU0 T S MR R e B PR 5 S ) A S M HUL B  T 1 1) SRRl B LT A T 3 B E s R B e
HAPNESRHIF A B CH# & 18 Fa 3Lk, 8 Fhab 75 & ZE MR 4 L & 3, JL S SR & /= 4 3112 61.00% |
18.25% ,18.24% 1 18.22% , WRTESEFNIRHE RIS N E TR A B A C BB I IHIL IR R LT A B R =
43R 207. 6 .66. 8 .62. 4 F1 64.2 mg/100 mL, 53 51| 5 97 45 B 5 06 75 S B8 B 5 1Y) 84% 94% 89% F1 92% .
IRTESE AR 1S TR RE I B FR 150 A B LCLIRBE RS N E TR IR C X218 T A B, BB S IR
TROFIIEUIE 3 i 19 78 =157 A B LC I R BRI VS Lk (88.09% +0.98% ) ~ (92.24% =1.87% ) , = Fi IR g i
o P S 0 R 2 () 1) 2 S AN S 3, BB e e 5 BB e e i D AR R T 2 e S 2 o B N B R
FUBLATC L A B, ARSI A R AR, W e i TR M PN 85 5 1 R0 18 9 SRR A B T ARl 351
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AT ACRELE , PP AR E B TR AR
U BRI

1.1 w58

WRNEHEE TR Tk W B R s AE RO
MR, B E AR (R 1:10 000) ) 5 Sigma-
Aldrich o [5], B2 H g (R B 1:250) 19 A
Genview H =], HAth 1270 W 5 [ 25 4 P Ak 27 ]
AR

FEAL AR ALEE : L-800 AU E IR ML ( H 37,
IXNESAEBR /S w], H[E ) , Mini PRESS- I SF # 5 |
& #HL ( Rimek CO. , India), Kjeltel2300 %Y 4> H
LK E AL (FOSS CO, Danmark), UV1102 £
AT L0 B I (R SERF AU, BlEARA
Al o
1.2 ZWHE
1201 WG e 75 77 il 77 o

H 42 iE % 17 N '8 7% ( Enteral Nutrition, EN)
il SR 100 g THE, UK B s SR i 8 55 LU
BARIPRRPE ™ B oW PR A T B PR 4 B
BRI, B 100 g BEIRSE A EN B7) g i <1980
kJ W PR B TSR R (L, e R [ e A
WA BT 65 kg B 170 em, N EER T 55
BB R AR BT 6T g 1Y) H R B A B REFE (A,
A8 151 kl/d, 75 BB H 55% ~65% HIfEHR
Wk A& Wy, g 105 1k 6B 5 76 SLRE &2 1Y 20% ~
30% , HoAt 28 73 i) A N2 B CRL i 2 4 [6 XA
— R FR ) A i
BTSN, BT 3 bR A 5 I 9B SR
3| MR e 5 1 PN B SR il 7). A ( Spirulina enteral
nutrition powder A, SENA) M2 JiE 5 iz N & 75 517
B( Spirulina enteral nutrition powder B, SENB) | 1&
TEFENA PN & 371 377 C ( Spirulina enteral nutrition
powder C, SENC) . A& bR HLUE BB (1.0
+0.1) g HLJEREHN 5.0 ~7.0 mm fY 5], 43R
e i PN 7 SRR R 2SS AR 1
1.2.2 Mot

2% BARTOVA %™ 1) J5 16 R A7 840
HE UK R 5 i FRIBCIRTE 36 A1 SENA | SENB
SENC K& 1 g, T 225U b, JF 20 A 4
mL 6 mol / L AERIRIA I, ¥ LR E T 0 C%
7R3 ~5 min J5ICH, Bl S 5 B A OR R
B AR E 3 min JFHUE BT 110 CRYE
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L TRRAT VK 22 b B S U S A R S

1 UEOICTE 80 CoK R 2R A, it T4 BT

EETREMIFERZ 10 mL, /1 0. 54 pm HY3{

FLUB MR U8 , 75 2L Sl & R A (L 5
x1 BEEERAERFFIRARES

Tab.1 The composition of enteral nutrition
preparation of spirulina

Cilgrff(i‘ft/)ijn SENA /% SENB/% SENC /%
B2 JEWE Spirulina 11.68 8.99 6.01
& BE Arginine 1.05 1.19 1.37
AWM Glutamine 1.05 1.19 1.37
FLIEHE H Whey protein 10.45 11.97 13.68
HAth Others 75.78 76. 64 77.59

1.2.3 QRO Rk =2 o0 7k

K H FAO/WHO 4 3% /2 o 43 ( Amino acid
score, AAS) FRiERET ! I [ TR R 2 Bl
FRG i T A5 T4 ) 1 40 26 R A
HEATVE43 , AAS Fifk 22343 ( Chemical score, CS)
UL AR

mS

ASS =

- (1)

K :AAS SR FAO/WHO @R IES; 5 m, N
%ﬁtﬁ%ﬁ)ﬁ*%ﬁ%@ﬁ%é‘i, mFWﬁ‘j FAO/
WHO 3753152 27 8 1 T o R o 20 5 1R 1Y) &5
1w,

cs=" (2)

mc

A CS 2k FAO/WHO 6221145 s m, Sy 521
HEBUPREIER N & &m, WSEHEHEAR (2
RGIE) vh R Rh SRR 1) 2 i
1.2.4  {RSMERLE I IH A )7 i

AR JOVANT 45 R R AR S 45 11y 3%,
S BIFREL 3 g W JiE BRI SENA [ SENB  SENC 77
F 300 mL pH 2.5 4§ HC1 ¥E# (0.5 mol/L) JE %,
10 ¢/L WV, B T 37°C K I WAAAE L 3 ~ 5
min;; SR )5 DL IR 1050 A8 235 g, 5218
PR3, 6 W B9 5} 18] (0 min, 15 min 30 min, 60
min 120 min, 180 min) BUAE, FRrECAYRE 5L FH 1
mol/LNaOH {8745 % pH 7.0 LA (R4 AL S o KF
ERTHABR Y pH A P A A
DA EH) 0 10 50, £ 40 5 72 A W] 1 A ik 7] (0
min .15 min .30 min.60 min,120 min 180 min ) HX
RO o AU 10 mL AN [ AL, S 000 1/min
B0 10 min J5 81 R, T 2SR T
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1.2.5  AREHE 1Yl E (TCA-NST i)

£% GEA 7% J5 i 78 AS ) 91 A6 B 1) (0
min 15 min 30 min 60 min 120 min 180 min) 4}
SHC10 mL @A ] 3 AL A 10 mL ) 10%
TCA, T 8 000 r/min Z5.0> 30 min J5, 3 H _FiEHK o
ULVEHRRSr F 10 mL (1) 109% TCA Pk, 7] 5540 T &5
L, 1% TCA ANEH . HELRGE ZIE D FE i SR
M TCA AR & & M FRARTE (%)
S W AT

N, -N
N(%):%xmo

not

(3)

KN MR (% ), N, AL ¢ B TCA

AETER (mg) 5 Ny R FE dh P g TCA ANEEPER

(mg) s N, AR AR (mg)
VUSSR g B A I E 3 U, HOT-BIE 0T o

2 45
2.1 EEEMEEERNE R NaERAE
By

2 iE 3 A SENA . SENB  SENC 4 FhkE 5 10 4
IR RN 2,

F2 BIEREFEEERNEFRHTIERNSERAR

Tab.2 Amino acid composition of spirulina and the enteral nutrition preparation of spirulina g/100g

55 FLiig Sy . ekl

Afi\rjo_%iid Spiruliiiéaﬁjmwder SENA SENB SENC JCjo{illa
Asp 5.84 1.73 1.73 1.73 5.45
Thr* 3.14 0.81 0.79 0.77 2.46
Ser 3.02 1.75 1.87 2.01 1.94
Glu 8.63 2.69 2.71 2.72 6.77
Gly 3.15 0.53 0.47 0.40 3.67
Ala 4.74 1.03 0.98 0.91 4.77
Cys 1.05 0.38 0.39 0.41 0.41
Val * 3.97 0.93 0.89 0.85 3.55
Met * 1.62 0.40 0.39 0.37 1.02
Ile ™ 3.54 0.94 0.92 0.90 2.55
Leu™ 5.52 1.93 1.97 2.01 5.34
Tyr 2.66 0. 66 0.64 0.62 1.82
Phe * 2.80 0.65 0.62 0.59 3.22
Lys* 3.13 1.32 1.38 1.44 3.62
His 1.00 0.19 0.17 0.15 1.31
Arg 4.14 1.71 1.77 1.85 3.28
Pro 2.25 0.50 0.47 0.44 3.17
Trp * 0.84 0.10 0.08 0.05 1.58
S FLR Total amino acids 61.00 18.25 18.24 18.22 55.95
BT Z LR Total essential amino acids 24.56 7.08 7.04 6.98 23.35

AR LTS /B AR A LT

essent;[jl’gjn%fii/diﬁﬁogii%ﬁﬁj itz)ir)m acid 67.40 63.38 62.86 62.09 72.00
i B BRI IR (% ) 40.26 38.79 38.59 38.30 42.00

essential amino acids/Total amino acids

TR R T IR BTN 3 WE I E B A I AR

Note: In the table * repersent essential amino acids ,the number is the average of the three repeated measurements and is not included the

standard deviation

F2 R IR A A 18 R AR, s
ZMR Leu KAZMK Asp AR Glu R Z,
T (28R Trp 2 BE2CRR Cys (2R His (935 &
Bb o W RS TR B AR Met IR Lys 5%
FMR Leu SR Val 5250 &R e SR & AR Thr,
RN 2R Phe ISR Trp 53531 o5 32 JiE 3 1Y
1.62% 3.13% .5.52% 3.97% 3.54% 3. 14% |

2.80% F10.84% , Wit BILFR & 1 24.53%

I #E Ay \SENA SENB SENC HH M R FE IR
R BVESE R & =1 40,26 %\ 38. 79% .
38.59% 1 38. 30% , & F WHO /FAO 7544 %
MR 5 LR HL ) 40% oAy A B bR i . B2 e
¥ K SENA SENB SENC W75 F IR 5AE T
LR U 22 LA 67.40% 63.38% .62. 86%
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oo TE K ¥ ¥

i 27 %

F162.09% , i T WHO/FAO #2 i 5% & 1
AP LT EERSIELTF AR R 0.6
PR, IREHE K (SENA SENB SENC [ 2 3L iR
SIEUET FAO/WHO FbRHERR B,
/IR H AL, B e rh A AR e
F/NEREE, DT E LR & SN R, — 2
L EIER A M T/ NERBE ., Hy T A5 e
HT S B RS R RN 5T &, TR A SR IR & B
Fb A1), 2 A BRI G o 2 1 U MR e 1) 3
Jo PN B 35 R S R A L B, 75 FAO/WHO

1, AT LM R s SRk 2 ok U
2.2 EiEEMFN SENA SENB,SENC 1 AAS,
CS o#f

B iS85 FI SENA SENB SENC [ AAS {fif
BRI AGR 3, B ek th 7 &R s 2 R R
NAR + B AR EER + B2 R OER 5w
RIR LA B A TR & 13 T FAO/WHO (1) b o
1855 ; SENA SENB SENC H=2 2[R \ FR AR +
AR B IR AN AR + B AR R 45
ZIR L S IR I T FAO/WHO FIARHERI

£ 3 5 FAO/WHO fRERA L IE R RN EFHA N L EREERARK

Tab.3 Essential amino acid compositions of spirulina and the enteral nutrition

preparation of spirulina compared with the FAO/WHO pattern mg/g EH
S i i gy AAS 154>
ikr%r% Sp{fflﬁfna SENA  SENB  SENC FQO/YH.O @%\
acid powder SR Spirulina SENA SENB SENC
powder
Tle 35.4 9.40 9.20 9.00 40.0 1.48 0.36 0.35 0.37
Leu 55.2 19.3 19.70  20.10 70.0 1.32 0.42 0.43 0.46
Lys 31.3 13.2 13.80 14.40 55.0 0.95 0.36 0.38 0.41
Met + Lys 47.5 17.2 17.70  18.10 35.0 2.3 30.7 30.78 0.82
Phe + Tyr 54.6 13.1 12.80 12.10 60.0 1.52 0.33 0.32 0.32
Trp 8.4 1.00 0.80 0.50 10.0 1.40 0.15 0.12 0.08
Thr 31.4 8.10 7.90 7.70 40.0 1.33 0.30 0.29 0.30
Val 39.7 9.30 8.90 8.50 50.0 1.34 0.28 0.28 0.27

2E 6 A A SENA | SENB SENC [y CS {H %]
AR 4, 52X EE N bR ER M L, 12 E
R R AR S E R R R + AR RN

o 5 FAO/WHO 1 45 A EE, SENA |

SENB SENC H 573 &R e &R EETR + Ba

RIR + MAMR IR AR A A= IR i 2 T

BRI T HAE A

®4 S52BEFHRALEERTZNERRANEREN 0L ESERARMRFTEN

Tab.4 Essential amino acid compositions of spirulina and the enteral nutrition preparation

of spirulina compared with the whole egg protein

CS 194y
%%M S EM? SENA  SENB  SENC (%ngﬁgf; Hewy
oy I‘)’;z”dzd Whe igegg pr(:ein Spirulina SENA SENB SENC
powder
e 35.4 9.40  9.20  9.00 54.0 1.10 0.25 0.26 0.27
Leu 552 19.3  19.70  20.10 86.0 1.07 0.33 0.35 0.37
Lys 3.3 13.2 13.80  14.40 70.0 0.75 0.28 0.31 0.32
Met + Lys 47,5 172 17.70 18.10 57.0 1.30 0.45 0.48 0.51
Phe + Tyr 546 13.1  12.80 12.10 93.0 1.10 0.21 0.22 0.21
Trp 8.4 1.00 0.80  0.50 17.0 0.82 0.09 0.08 0.05
Thr 3.4 8.10  7.90  7.70 47.0 1.12 0.25 0.26 0.25
Val 39.7 9.30  8.90  8.50 66.0 1.00 0.21 0.20 0.20

2L FAO / WHO By % JE 182 P 43 b A =X
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SR, 55 — PR 22 3L 2 by 5% %2, SENA | SENB |
SENC 1956 — B il 2 3L R 35 ol 6 1R , 55 — Bl
BB RBAR . GUMFEEIr CS hSHhRifE
i, MR ) 5 — PR ) s R R O i R, 5 R
il 2 2L 1R A 8% R . SENA (SENB SENC 155 —
PR LR34 o SR, 5 — R 2 6 1R o 41 2
B2 o PARMIEATBT BB e 19 55 — B 2 e
¥ 2R , SENA SENB SENC [ 55 — B i 2 5
PR35 M (024
2.3 FIMERIBRELSEMEERE ML
L M W A S AR A A B 1 3 0 Y
FE R MAH AR FE RSN ST B S i Ak
TR BEE S RN BB T B o P SR R R AE 37 °C
0.5 mol/L HCl ¥+, 43 7l it F ' 25 11 it A Jik
H ARG PIT BA AL 3 h, 15 2 AR it £k
meE 1,

i Pepsin 180;“1“ Trypsin J‘

220
200
180
160
140
120
100
80
60
40
20
0

—-—%ﬁ Spirulina Powder

DREER S E/ (ng/100mL)
Essential amino acids content

0 50

100 150
i El/min Time

B1 IMERUEN IR PEBEERE
R EFHFIH LT RER DY
Fig.1 Amounts of the EAAs of spirulina and the

200 250 300 350

enteral nutrition preparation of spirulina during

simulated gastrointestinal digestion in vitro

KL AT DU T 3 b9 B AR R AR B
TERZIEHEKY . SENA SENB SENC 31k ik, B
F THALET [A] A 38 8 Fofr o T 24 3k R A 1 4502 #40
Z2% L TF, fE 3 h B IS B R AE 4 5k 207. 6,
66.8 .62.4 Fl1 64.2 mg/100 mL, 43 31| 597 4G
ST AR B 1 84 % 94% 89% F192% ;
T R I R B A R E PR T 3
Tl 38 SR 10T 3 0 i P 78 5 i ) 22 8] 1) 2%
T IR B 22 AR . AEE AR (1l 1k
W B SR e SR B 3 Bz PN E SRR Y 8 Bl b e
FERRAS R EUE TR K, Wi TP g, |
J&,3 i SENA SENB SENC W 28 LR AH X4 5

FERBLHLE W T AL B Bl i 2 (P < 0. 05, 554 o
7)) T TR e 1 T A B R A X . &
7~ ,SENA SENB SENC 147 2 I R /K i RI%
o TR

R E R SENA (SENB SENC 7E{RSME LI
e R RBECE ARL InE 2 FoR, BB 2 7]
HITEIH AL RE W3, 3 Bl N 78 57 i 0 i T Ak
B AR TR e Bk, JF H 3 il 5 iy &
PRI 22 AN K5 76 22 05 1 I AR 1 B T AL B B 4
HESE T V-2 I HARRE IR 5] 90% 2o A7, BB e 35 S
i PR B 7 700 350 BE A AR g b 0 AR IR L, T i Y
BRI R TR ERER (P <0.05) . 5K
LI ARSI AR B i R
SENA SENB SENC 4§ 4 ke S & TR &
FLIEEE (50% ) .

TE0 ~360 min [ B I ALK BOFI Iz T AL BT B
12Ky SENA SENB .SENC 4bF ] 777F 22 5 i
F(P<0.05) , xFp2e it BN, A S HS
IHALRYETT, SENA (SENB (SENC 3 ##a F —2,
1£ 360 min & B H 42 i€ #E K 5 SENA | SENB,
SENC [l 25 5 B 249E (P <0.05) .

110 I Pepsin
100

:%ﬁ Spirulina Powder

——SENB
——SENC

BRETE/%
Nitrogen release amount
o
=}

0 50 100 150 200 250 300 350 400
S 1a)/min Time
B2 fRoMEBUEWEEPERERE
BAEFHFINERLE
Fig.2 The nitrogen release amount of
spirulina and the enteral nutrition preparation
of spirulina samples during simulated

gastrointestinal digestion irn vitro

3 PhHe

BRI EEAE A BB A, BOA N SR L ER
R E SRR IIM B R BRR B, TR
A= 2 2R A DR AR 2H 2R 4 A M e e A 21 i
20 N B AR A B RN R AR A L T e
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BERYE O R BTN T 3 RS RUBE PR
PR EE 24 i Be 7 & i (Food of the Special medical
purpose for Diabetes Mellitus Patients, FSDMP) | j#
A RERTTE, 55 100 g BRSERNE R FSDMP 1 RE
K TF 295 k) H/NF 1980 kJ, Hor 60% F fiig 4t
K EHBKAG W ,28% By RE K B IR T, % 45
BURT 55, B 2T 4 & il 0.2 ¢/100 kI, fiE

IBENCR A2 A ZAR IR PR o R BC 7
TR ) 1 ST PRI R I 2 AR T
HOZER, B ASRE e BE AT N R s~ i L 8
it IR 2L P BOR JSE o,  i) 2 R E  5 A 1A) 22 Fol
IIBORST IR A B R IR B 2 R BC 7 68 1Y)
R AN,

RS FOMEUEATRPBEEEREGNEFRHIFEBRRIENESNS

Tab.5 The nitrogen release amount difference of spirulina and the enteral nutrition preparation

of spirulina during simulated gastrointestinal digestion in vitro

i} [6]/ min IRV AR A] A B &/ % Nitrogen release at different digestion time

Time W Spirulina powder SENA SENB SENC

0 0 0 0

15 5.61 +0.03" 10.68 £0.22" 12.92 £0.41° 13.33 £0.37¢
30 10.59 +0. 86" 22.69 £0.45" 27.94 £1.38° 27.46 £0.94¢
60 22.80 +1.82° 58.44 £1.01" 61.75 £1.23° 57.73 £0.89"
120 66.83 +1.55° 71.17 £1.89" 77.00 £1.60° 77.76 £1.44¢
180 79.57 £1.57° 86.01 +1.12° 87.85 +1.22" 78.26 £1.67°
195 82.84 0. 63" 88.57 +0.68" 87.74 +0.47" 83.95 +0.65°
210 83.76 +1.15° 87.81 +1.31" 89.91 +0.32¢ 91.44 +0.86°
240 85.96 +1.43° 89.11 +0.64" 90.22 £0.67" 92.52 £1.01°¢
300 86.83 +1.58° 90.09 £0.69" 91.24 £0. 14" 94.11 £0.84°
360 88.09 +0.98" 90.33 +0. 11" 91.57 +1.76" 92.24 +1.87"

K R e B 55 o B T 1 7R IR R R o T ik
Pie 7 B B HAD £ 1 BRC 6, BE TR BE & R i 4
LRI LE 51, i) o A R e 3 M P 3 AR il ) A
B.C, 7352 SENA (SENB SENC, fE{IH 1L
It FE BEHE HOM A Lk SENA (SENB  SENC & 1y
WO B LR 5 e (mg/mL) , G40 E 4L 60 min,
SENA SENB SENC ) 55 2 R &5 /=~ 25 ~ 32
mg/mL, BREREAD 80 mg/mL, BREHH AT A
FLMR & 555 SENA SENB SENC ) 2.5 ~3.2 f%,
BRHEREAY I AF] SENA SENB SENC, A ] T H H
THAL . 78 I Ak B B, W2 J5E 38 Ky L A7 L SENA |
SENB SENC 5 i ) 06 7 2 FE R 7 1 (mg/mL) ,
4 H W AL 45 A5 BEA I AL 60 min, SENA |
SENB SENC 19 75 & & 1R % & J& 55 ~ 60 mg/
mL, BRAEHM I 182 mg/mL, WRIE BN 46T 24
iR & & /& SENA [ SENB,SENC 9 3.0 ~ 3.3 %,
BRBERERY I AF] SENA SENB SENC, A #| T H
TR, WETESE R R MR ], SR eV
Ji7m A7 5 1l 790 SR 9 5 2 P R IE O o A R
U AEASMEALL B I I AR R, A 5 AR TR
RO, RHEBESE R T SENA | SENB, SENC
B AL S S
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SENA SENB SENC 3 Fh 4355k = 2% FH & e Jy
B R R K 88.09% ~ 92.24% . HiHiL
BBz, BEE Bk 1 R R {IK T SENA | SENB
SENC., 41, [RJ#F A2 5 14k 60 min , SRE 54 1 A
Bl & 25% , SENA SENB SENC 19 & B il =
& 59% ~ 65% ; B M AL, R )5 iE AW Ak 60
min , 82 HE 3R 1Y 0B ik i 85% 53 T SENA |
SENB .SENC ) 90% ~95% . 75 [ J5i M\ B2 e 56 v
{AF1 SENA (SENB | SENC # & & [l ( 8 1 bk
F) SR (B (R R R ) RrEe s i th ok,
PRI T R P S s . BFSE 25 SRR B, 7R
HMEALE W T AR R DLEURE R S A A IR
B4 T SENA (SENB SENC {8 7 11 b R
(HFs),

i ) 9 3R R A D2 SRR AL
SRR QB E AR QA B 7w 12
THEBE N PN 5 7 1 70 8 A 1 AL o R R
228 B 3% 50 LA R 1 B (SR S R
AR, BB L 458, 1B, & T IR, IR
A T B I IE R R R E T . DR A R
7R WRIEEEAE S I P 38 3R ) B4 el B R At
BT HIBELA TR, RE I 25 G- 35 SR 5 R R 2 7 b
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Nutritional characteristics of spirulina and the enteral nutrition preparation
of spirulina after simulated gastric and simulated intestinal digestion in vitro

YANG Weijie', LI Qile’, GUO Ruihua', ZHANG Chaoyan', WU Wenhui'’, BAO Bin'?

(1. College of Food Science and Technology ,Shanghai Ocean University ,Shanghai 201306, China; 2. Shanghai Engineering
Research Center of Aquatic-Product Processing & Preservation , Shanghai 201306, China; 3. National R&D Branch Center for
Freshwater Aquatic Products Processing Technology, Shanghai 201306, China)

Abstract ; This study was designed to explore nutritional characteristics of the digestion speed and digestibility
of spirulina and the enteral nutrition preparation of spirulina. The amino acid analysis method was used to
measure the amino acid content and composition of spirulina and the enteral nutrition preparation of spirulina,
and calculate the amino acid score ( AAS) and chemical score (CS). The kjeldahl was used to measure the
nitrogen release quantity and calculate the digestion rate of spirulina and the enteral nutrition preparation of
spirulina after simulated gastric and simulated intestinal digestion in vitro. The results show that;18 kinds of
amino acids which the human body needs are contained in spirulina and the enteral nutrition preparation of
spirulina A B, C,8 kinds essential amino acids composition is reasonable ; The total amino acids content of the
enteral nutrition preparation of spirulina A, B, C are 61% , 18.25% , 18.24% , 18. 25% . The highest
detectable amount of essential amino acids for spirulina and enteral nutrition preparation of spirulina A,B,C
are 207.6 mg/100 mL .66. 8 mg/100 mL . 62.4 mg/100 mL . 64.2 mg/100 ml., which account for 84% ,
94% ,89% ,92% of the total amino acid content of the original material, respectively. The released nitrogen of
spirulina is slower than the enteral nutrition preparation of spirulina A,B,C,the enteral nutrition preparation
of spirulina C is slower than spirulina A and B, the released nitrogen of spirulina and the enteral nutrition
preparation of spirulina A, B, C after gastrointestinal digestion is (88. 09% + 0. 98% ) - (92. 24% =+
1.87% ), and there was no significant difference in spirulina enteral nutrition, but there was significant
difference between spirulina and spirulina enteral nutrition preparation. In conclusion, the composition of
spirulina enteral nutrition preparation is reasonable, the rate of vitro digestion is stable, spirulina and the
enteral nutrition preparation of spirulina are good raw materials and preparation of enteral nutrition support.

Key words: spirulina; the enteral nutrition preparation of spirulina; amino acid analysis; simulated

gastrointestinal digestion; released nitrogen

http: //www. shhydxxb. com



