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Study on preparation technology and amino acid composition of

ultrasonic-assisted seaweed iodine
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Abstract: Objective: This study aimed to improve the preparation
efficiency seaweed iodine and reduce the cost. Methods: The
ultrasonic assisted technology was applied in kelp extraction
section. The ultrasonic-assisted extraction technology of seaweed
iodine was optimized by single factor and response surface test
design. The amino acid composition in the final product was
analyzed by high performance liquid chromatography (HPLC).
Results: The optimal extraction conditions were as follows:
ultrasonic power 125 W, ultrasonic time 130 min and ultrasonic

temperature 57 C. Under the control of these conditions, the
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extraction yield was 39.85% , which was 1.6 times higher than
that without ultrasonic-assisted extraction. The seaweed iodine
products contained 11 kinds of amino acids, including 2 kinds of
essential amino acids and 2 kinds of umami amino acids, and
diiodotyrosine was also detected. Conclusion: Ultrasonic-assisted
preparation can improve the production efficiency of iodine in
seaweed.

Keywords: ultrasonic; seaweed iodine; extraction; amino acids

TR 5 B BR 80RO TG R L 9 1T R Lk
Z LA 19 T4 90 AT U e | AR It B . B
T E T 6 w0 T A R ke 9 62 46 A A B L O R A R T
PET R R W O AN AR IR R DA O A
KRB IR e A A B 0 T . S R
B A B A R R AL TR R LG L e DR R TE T Y
AL, wEah A JEHLEL, XA A AL I
Te AU 32 B LU T T U A LA S R
GR.ZH . ZHEY RS, W BREBR b E&AH
27/ G N R Y N ()
Ty BE LA £ 4 MR EAT TS A AR XS T IR LA, i
L0 RS RE B B B IR MG e BN 2 A R < A g
BIRAT . HETCA 2002 H T B T i el bl iy e
AT Liu 1Y Yun S0 9 FR £ AR R @
ANFIE XS A HLA 9 25 4 HEAT T OO DA I AR R A
LA FEBIE 5 BRILZAh B A B T 4R A I i 2- o

161



162

F % B | DEVELOPMENT &. APPLICATION

R . UL, 48 i 27 5 v L i) 2 & 2 o % VA 9 L 1) 3¢
T A,

S R T AR R Al R B K £ R
7 Al R E i SO A3 R R 4R A A 9 VR 4 TR ORI T 1
RO K SR G A A B BEHEAT 3~5 KA R W4 4y
B R SR R CH B L LU A5 5 B AR R i
PERLLCTE R T4 2 WM SR — J T4 5 3 B R 4y
AR JY — 7 S R R AR A 8 A B I el B
PR ERA B Y B T R R B AR A B T
BEAT DL R BRI . H T R RE SR IBUK 42 1 =X
(GB 1903.39—2018 (B M Z 2 E Zirnif 1B FEMIM
ED 5 T ELR 7 35 28 6 F A= 7= Aol ok i o A Y g . B
W W FE AR DK 1 S B BV R0 DLBE 7S A B IR I
38 3 e 7 TR 9% 0 — 2B £ Ak R 7R B IS 1 O R IR Y
T S OB AT 2 B TR AL B 43 1T B L D 96 L ) 3R
5 B AL
1 MRS 7%
1.1 #E5iRH
L1l Ak

Tl L AR R B T
1.1.2 k27

GRACBRER B AL B0 L B I bl [ 2 AR A
23R A BR A & 5

G HOEAR HE R AL B AR A YR A R

17 Fh G B AR UE 5 < A3 BT AR HE Al B I A R 4
AT

OPA FMOC fif Az 3 7 - 8 ) 200, 22 $#E18 BH 50 A R
NEI
1.2 NE5E&E

KSR HH-S26S R, & dx 1 K A g LA T

NP EE T UV-2450 BY, B HEA b 4% R (R ED
AT
N BE AL KQ-500DE BY, B 1l T 8 75 AL 2% A bR
e 78 B AL . RE-52AA A, 13 Wog A AL #R 5
T 0O FE 3% Y : 1260 Infinity B, 22 5846 R4 (1
ED A RAHA,
1.3 A&
1.3.1 EEplp I T2 KT E I 1 cm X1 em
ZEAa W/ B, 8 Al K M B e R R SF 2R BT, i AR 4l K
ek =1t 5D A S BT VRS T UEA T S
AR, (06 7 P i B T ) 0 O, U R 4R
WL 7E 60 CFIEH: 28 Rk & 2 R F 1/3, Ul 5 5.0
(3 000 r/min,3 min) 43 &5 , B 135 W #EAT A5 T4 (T 4
LB 60 C,HL25 B 100 Pa) J5 15 B0 SEALL ™= 5,

Zl

/L\\

//-\\;

Zl

(m 4

B 25T H | 2023 £ 3 A | RaSHM

1.3.2 W@ mR ORI RO #HFFIE,
c=1’wﬁ><1oo%, o)
A
¢ TR AR R, %

m L7 b TP L R g

M——fa LY i, g
1.3.3 MBIEAUEI S T2 A0 I O13.1 AR BT
2 LA S AT 2 R 46 b o [ 2 B8 75 R EE 60 C L A R (]
180 min. BF 5% A [6] #8753 % (0,50, 75,100, 125,150 W)
Xof v AR R R w5 [ R RS IR EE 60 C, MR R
125 W, BF 55 A [ 8 75 i a] (60, 90,120,150, 180 min) Xif
TGS 2R 09 52 w5 [E o B R T B 125 W, 88 A A
150 min, BF 58 A ] #8 A5 3 (20.30,40,50,60,90 C)Xf
T BT AR 5

I T B0 DR 26 (0 1 0 B 5 DAV sk A5 25 A R 7 A L LA
MR AR B AR LB IREN AR B
Design-Expert 8.0 # {4 1% it Box-Behnken H.0» 4 4 i %
) B R A AL SR I S 1
1.3.4 Vi SRR 08 SR 843 4

(1) B4y B 48 TR M L H 88 0 A A . 4% GB 1903,
392018 (ML EFRME B EFBAR i
WORAT

(2) IR HFHT R W SO AR G5 IR, kA
EC-Cig # (3.0 mm X 150 mm, 2.7 pm); i 31 A1 A
40 mmol/L NaH,PO,, 10 mol/L ) NaOH % &4 pH
Z 7.8 AR B: ZIE/ WHE/ K (Vg # Vi 2 Vg =45 ¢
45 2 10D ; R FBG BE VR . VR F2 P L 26 15 AR .40 Cs 3
+.338 nm.
2 RS0
2.1 BEZXRRE
2,11 RSO XE IS R Mg dr &1 A AL S
LA 7 1l g 201 Vi 5 A % 180 i F 0 IR (25.0%0) 550,

x1 SRREEIZNSERNIEREE
Table 1 The elution gradient for amino acid
determination by HPLC
IR 8]/ min WA A/ % WA B/ %
0.0 95 5
1.9 95 5
18.1 43 57
18.6 0 100
22.3 0 100
23.2 95 5
26.0 95 5
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Figure 1 Effects of different ultrasonic power on the

yield of seaweed iodine
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Figure 2 Effects of different ultrasonic time on the

yield of seaweed iodine
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Figure 3 Effects of different ultrasonic temperature

on the yield of seaweed iodine
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Table 2 Factors and levels for orthogonal experimental

design center combination

KF AMAEYE/W B RARE/min CEAERE/C
—1 100 120 50

0 125 150 60

1 150 180 70
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Table 3 Experimental schemes and results of Box-Behnken

L = A B C HE/ %
1 —1 0 —1 36.4
2 1 —1 37.5
3 —1 0 1 35.5
4 0 0 0 39.5
5 1 0 1 35.6
6 —1 1 0 36.6
7 0 0 0 39.8
8 0 1 1 34.2
9 0 —1 —1 36.6

10 0 0 0 39.6
11 1 1 0 36.7
12 0 0 0 39.7
13 0 0 0 40.1
14 —1 —1 0 36.2
15 0 —1 1 35.9
16 0 1 —1 38.1
17 1 0 —1 37.8
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Table 4  Response surface and contour maps of the

interaction of various factors on seaweed

iodine yield
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Table 5 The content of physical and chemical components

of seaweed iodine solution
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Table 6 Amino acid composition and content of

seaweed iodine solution
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