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B ERAWMAERRG  DEAERIN 2 0T £ I 5 0% e 5 R0 AR, S8 7 0 O i A U U
MBIk # K.Na,Mg.Ca.Zn Fe.Cu.Mn.Cr.Pb M Cd St 11 MR TR &R, ZREV.2HERTTRTES
Eﬂjﬁm,ﬁ%% Ca ZHFA 61905132 mg kg™ s MAFERR Cr,Po Al Cd §BYEMTERAEHAE, RH

R2MEAERITESBRERIGR. FERET BREMNBUKZRIFORREEERES, T AKT
JR TG ER AR T R B 20 A

XEBRAARH 2R TE SR
hE 43S X171.5 XEFRE A

BRIEEE (Spirulina) B —RMEFMEE, B TR WHER WER BREE . AEA > HIRREHLZ
KK 200~500 pm, E 5~10 pm, B TOLE BFRIEBREY, BHR EHABRRWREEDZ 0. 8
EPEARGEEFE SALBARERLTEERY . MEBHSEK BESBRER FRITE KRR
Pk mZRE A EEY RN BT R AR Z R R R R NE R,

E K (Nostoc sphaeroides) 2Z—F % 4 L B BRAR P 9% , JB 15 3 1] (Cyanophyta) . & Bk %Rl (Nostocace-
ae) Bk . 5 H AR B (Nostoc commune) F1 & 3 (Nostoc flagelli forme) 6 — B R ZMY 7. Bl
KEBLETFREBAARR EZR EHHERRBURZE P ERE-FHE2RNAZE O HARLFHAHE
EY CHBEAREFE AAERFIGE EREST WS CHERR BT RBESERY. BUXxPEAY
BREG . B EEER BB, M Vo, SFRBRT YR, aIEA R R E IR,

O KB SCERES Y BB R B AR AR R A AME . TR AR M. &
JRICE X HERZ AT YREFRMERAEEZT L, WA HIF R R ISKRE.

1 #MEETE

1.1 #RE5NEE

BREEI T AR B KEEYRIT, BAKRE TRINEREYERFTELAF, ZEHHALE MG
fE. &R ITTE AR T B WY RE B 0.

ZEEnit 700 p J&FRYOEIE , EEIE PSR A 7 ;SZ—93 BB WE AKX B, BT R4
AR TGL—16 G §XNFERHEE O, FBEZRH{ER) ;ALPHA 1—2 LD plus Wik T8 B
BELAYRBEERATBFANRY LRSI RVPERAA; X 140622 #REZE Y, dbulmi@E g
B ERERFTEAA.

1.2 ZBFHE
1.2.1 FRillee s abs8 B R B RESEIR K, 10 000 r « min ™', B0 5 min, F EE W, EE#ME, —80 C
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2.2 REFRYEEFGRIERE

A RJTER M E B NBB TR BOE KA INR 1 R,

£ 1 JOERTFREE S S TESH
JoE P /nm 4% /nm JTE W/ mA Lp—ER/Lh™! PMT L E/V R LEE/mm

K 766.5 0.8 4.0 70 289 8

Na 589.0 0.8 3.0 70 251 6

Mg 285.2 1.2 1.5 ° 70 232 6

Ca 422.7 1.2 3.0 70 288 6

Fe 248.3 0.2 4.0 70 440 6

Zn 213.9 0.5 2.0 70 409 6

Cu 324.8 1.2 2.0 70 508 6

Mn 279.5 0.2 5.0 70 329 6

Cr 357.0 0.5 4.0 70 236 6

Pb 283.3 1.2 2.0 70 288 8

Cd 222.8 1.2 2.0 70 277 6

2.3 tREHZHE

TERE MR T RYOGE R T RETLRERAOZ TROERR 2 HERPETENTERBER
FC R AR R R R PR B E. R R, AR KGR B AR R 55 E R, 15 A S BT R
B 4 J5 #8 (3R 2).

R2 HERBRERE SUEODEAEREXAY
TR WAL RV / (mg - LY e geulEpig LiEESE S/
K 0,0.10,0. 30,0. 50,1. 00,2. 00 »==0.1646x—0. 0123 0. 9985
Na 0,0.04,0. 10,0, 20,0. 30,0. 40 y=1.2208x—0. 0008 0.9995
Mg 0,0.04,0.10,0. 20,0. 30,0. 40 »y=1.7156x+0. 0410 0. 9957
Ca 0,0.20,0.50,1. 00,1.50,2. 00 y=10,0643x+0. 0068 0. 9983
Zn 0,0. 20,0.50,1. 00,1. 50,2, 00 y==0.4456z+0. 0140 0. 9995
Cu '0,0. 20,0, 50,1. 00,1, 50,2, 00 ¥=0.1401x—0. 0011 0.9995
Fe 0,0.20,0.50,1.00,1. 50,2.00 y=0.09152—0. 0066 0.9950
Mn 0,0. 20,0, 50,1.00,1. 50,2. 00 y=0.2352z2+0. 0040 0.9998
Cd 0,0.04,0.10,0. 30,0. 40.1. 00 y=0.1658x+0. 0013 0.9999
Cr 0,0.50,1. 00,2, 00,5.00,10. 00 y=0, 0142z-0. 0002 0.9995
Pb 0,0.10,0.30,0.50,1.00,2. 00 y=0.0967z—0. 0064 0. 9988

2.4 HROWER
241 ERTESERSW

RATERIE, IR SIEBES 3R SR ER, 2 FHEA%EL D K. Na,Mg.Ca #l Fe L&
MEBRYRE EEEP K.Na.Ca Ml Fe tENESER TEWRPHEE . BEIKkST Mn TENSTEES
TFRERPHEE Mg In A CuFBE_EAERE BB G PbACI iEMABR _FEHEARMK. ALK
KR EE B, AR ERZE (RSD) R 1.20% ~ 6.97% #11.30% ~ 5.73% (3 3).
®3 BRIEIMNSHER(n=6)

— % e H R A RSD/ % Bk E R A7 o RSD/ %
/(mg * kg™ /(mg « kg™ /(mg » kg™!) /(mg * kg™1)
K 29 790, 401 — 1.20 6 665, 654 -— 5.23
Na 32 120. 604 — 6.97 2752.376 — 1. 30
Mg 4371, 551 — 2.40 5890. 553 — 3.03
Ca 61 905,132 — 1.47 55 878, 694 — 1. 80
Zn 37.271 — 3.70 46, 707 — 2.37
Fe 905. 811 — 3.27 446, 903 it 5.73
Cu 11. 271 — 4,93 33.564 — 2.83
Mn 18. 858 — 2.73 245,026 — 2.20
Cr 0. 026 <0.5 5.40 0.079 <0.5 3. 60
Pb 0.172 <1.0 5. 30 0.172 <<1.0 3. 10
Cd 0.088 <0.5 6. 10 0. 054 0.5 3. 20

ERPRARTER P R R EARE.
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2.4.2 [EYRELE
5] U 3R S B 45 B B TR A S AR ME AR 22 (RSD) 7E 96.12% ~ 110. 00% 45 91. 80 % ~104. 00 % = 8] , 72 B k.
WBIRFREEEERENERPEBELEER RITFNERE.
4 EKREXR(n=6)

A& SR IE B B Alk
& RERE JTES-= MFERERE [MikE RSD HARERE mirgE miEERERE FElkE RSD
LS /(ugemL™") /(ug mL™') /(pgemL™!) /% /% /(ugemL™) /(ug+mL™) /(ug+ mL"1) /% /%

K 0.612 0. 50 1. 100 97.63 3.736 0.112 0. 50 0. 605 98.59 1.139
Na 0.632 1,00 1. 626 99.38 0.671 0. 548 1. 00 1.534 98.59 0.952
Mg 0, 065 0. 10 0.162 96.90 1.187 0.119 0.10 0.214 91.80 6,989
Ca 1,192 2.00 3.193 100.06 0.589 1.171 2. 00 3.135 98.20 3.161
Zn 0. 883 1. 50 2.375 99,43 0.915 0. 989 2,00 2,947 97.90 2.704
Fe 1.816 2. 00 3.738 96.12 5.710 0. 884 2.00 2. 830 97.28 4,058
Cu 0.235 0. 50 0.736 100. 18 0. 888 0. 367 0. 50 0. 863 99,14 3.361
Mn 0. 488 0. 50 0.976 97.48 1.398 0.514 0, 50 1. 007 98.66 1.075
Cr 0. 001 0.01 0.012 104,00 1,923 0. 006 0,01 0.016 101,0 1.715
Pb 0. 007 0.01 0.018 110.0 7.925 0. 007 0,01 0.017 103.0 4.449
Cd 0. 008 0.01 0.018 99.0 4. 040 0. 003 0.01 0,013 104.0 3,846
3 i it

TR RAGHEE 8RR IS W EZ T, 2 T8 A A4 2 68 (i 7R BR
BEREEROWMEBEZELE AR, TEARNARMAERRATARBEAELIBEEEXEENIEHN. HALE
ERATEHEAGELTFHNEFTE W Cr.Pb.CA IRXEEFEELBR IRERNTEERE, AIEE
AT SREEEMRLE FRALE HERE HERE ALEBESHRE . A, MERHEE+TELBET
ERERBILNEE.

BREESEYAHEFREENE T B4 E P Na.Mg. K. Ca.Cu.Zn,Mn.Fe F T YR TEN TR,
RAURFTEATUARINERRTWESBAR. AMFAHEFEXM 2HEHABEET L MHEBTENE .58
FH,H K. Na. Mg .Ca IS EBHHEHE,Zn.Fe.CuMn SEHHAMEE B2 MEEME2Y. aEREY
R TEREESH K.Na,Mg.Ca.Fe.Zn.Mn,Cu,Cr.Se Fn K, RBEEMN AMEBRAFREERH. &
LEMBEEE D K.Na,Mg.Ca.Fe ¥ TENETRES TEERENENER, RE Mn tENEESH
+oEa  BE2R Cr iR THAEWER. Wi A LREBFEVEHBV R IESEEE . HES
BEERK. AHREREENERPHRMAMEIEEFT SHEMTEERMEL.Zn B 2 54£4,Ca
mEi 10052 . Hib 6 MITER 200 AL CLERTHEEFREV KN RELHKESB TIENRERK
E, XS AR BEEARRUEIAAN TR ZE AKX EE X DERP IR EH, A& F K.
Na.Ca.Fe,Mg,Zn,Mn,Cu & 845|125 200,0,3 200,100, 0,1, 2,25, 0,1.13,0. 04,0, 96 mg * kg™'. AFRA]
R R 5 SR T UL SRR BE A B AR FIE N AT R R MM B R RS NN A R, B A EBIREY
PHREPS 23HHBARATR HPCr PO CIEESERERBEREER  AVANEREARFRNE
ERRESRES. MANRSRE R BREEMEA ARG Cr.Pb.Cd FEHZEM FE R HE(Cr FRWKE
<0.5mg- kg™, Pb EEBWEE<1.0mg - kg™',Cd REWKE<0.5 mg » kg™, RARMITHEFHRH 2 F
KHEBRAESRBEENGER . SHZ2. \

APHRERRN EFTHEEAN . ETERERESRERAE RFHEMEXR, FEWE RSD 4
BIAE 1.20% ~ 6.97% M 1.30% ~ 5.73% Z[H]; [k 3R f) AH Xt b7 R 22 (RSD) 7 96.12% ~ 110. 00%
591.80% ~ 104.00% Z o). H&REW, KGR FREEEERENBELSB LR SBNARDE. BF
BB A BE BT, 750, AT S 560 45 St O 98 08 38 A0 B (LR A8 0 & P B AN AR 48 T 0 2 2 PR VE Y
AL T ISR 2E K.
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Content determination of the Metal Elements
in the Edible Algae Spirulina and Nostoc sphaeroides

FANG Qian, MA Junguo, LI Xiaoyu
(College of Life Sciences, Henan Normal University, Xinxiang 453007, China )

Abstract: The dry powder from two kinds of edible cyanobacteria Spirulina and Nostoc sphaeroides were first digested
by using nitric acid and perchloric acid (4 : 1) mixed acid and then the contents of K, Na, Mg, Ca, Zn, Fe, Cu, Mn, Cr, Pb,
Cd in Spirulina and Nostoc sphaeroides were determined by using flame atomic absorption spectrometry. The results showed
that the mineral element contents in the two kinds of cyanobacteria were abundant, for example, Ca content in Spirulina was
as high as 61 905. 132 mg kg™'. However, heavy metal element contents in Spirulina and Nostoc sphaeroides were far below
the national standard stipulated by the government of China, indicating that no enrichment of heavy metal or pollution occurs in
them, Our results also suggest that Spirulina and Nostoc sphaeroides can be excellent nutrition foods of natural rich calcium
and can be used as an effective tonic of human who is in the deficiency of mineral elements and trace elements. This study may

be helpful for evaluating of the edible and medicinal values of Spirulina and Nostoc sphaeroides.

Keywords: edible cyanobacteria; metallic elements; content



