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Study on determination conditions of seaweed polyphenols by Folin-Ciocal-
teu colorimetry
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Abstract: In order to clarify the reaction conditions for the determination of seaweed polyphenol content by Folin-Ci-
ocalteu colorimetric method, single factor test and orthogonal test were used to optimize the amount and concentration of Fo-
lin phenol, the amount and concentration of sodium carbonate, the reaction time and the reaction temperature. The effects of
exogenous substances (organic substances and inorganic ions) on the determination results were further analyzed. The re-
sults showed that the optimum conditions for the determination of seaweed polyphenols by Folin-Ciocalteu colorimetric meth-
od were 12% Folin phenol 5 ml, 3% sodium carbonate 4 ml, reaction temperature 37 °C , reaction time 30 min and the best
absorption wavelength 730 nm. The recovery of this method was 96.70%-103. 67% , and the relative standard deviation was

2.68%. The polyphenol content of seven kinds of algae measured by the optimized Folin-Ciocalteu colorimetric method was

120.0-273.0 mg/L, which was consistent with the results
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cose and D-sorbitol had no significant effect on the determination of algae polyphenol content by Folin-Ciocalteu colorimetric

method. The relative standard deviations of stability, reproducibility and the recovery of seaweed polyphenols detection

method established in this study were all lower than 3%, which met the detection requirements.
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Fig.2 Changes of optical density at 730 nm under different reaction conditions by Folin-Ciocalteu colorimetric method
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Table 1 Orthogonal test factors and levels of determination conditions of Folin-Ciocalteu colorimetric method
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Table 2 Orthogonal test L 4(3°) results for the determination of seaweed polyphenol content with Folin-Ciocalteu colorimetric method

e ?E*/?%Eﬂ]i ﬁ&ﬁﬁfﬂ?ﬂli ?EM‘@&(}@:;FR%%& ﬁ%ﬁ&%?)g;)i&f; éﬂ%c% W
1 5 2 10 3 32 0.745
2 5 3 12 5 37 0.773
3 5 4 14 7 42 0.733
4 6 2 10 5 37 0.782
5 6 3 12 7 42 0.583
6 6 4 14 3 32 0.708
7 7 2 12 7 32 0.626
8 7 3 14 3 37 0.753
9 7 4 10 5 42 0.661
10 5 2 14 5 42 0.473
11 5 3 10 7 32 0.737
12 5 4 12 3 37 0.799
13 6 2 12 3 42 0.403
14 6 3 14 5 32 0.733
15 6 4 10 7 37 0.742
16 7 2 14 7 37 0.675
17 7 3 10 3 42 0.761
18 7 4 12 5 32 0.726
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Table 3 Average optical density at 730 nm of seaweed liquid under different levels of factors in orthogonal test
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Table 5 Results of stability test

A A] (h) 0 1 2

i

W SEAE 0.751 0.761 0.773

0.779 0.775 0.771 0.772

2.3.4 peirelc k[ EHIZ S 0T RO
A3 SIS 5 i 1) 3 6 TR, X A Je A i 1
My S A T S5 RN 6 FrR, HOE X iR
49 100. 28% , FA X FRHEZE 2. 68% , Ui WA A Ak ) 48 bk
P 000 A 9 22 W % e A A TR

2.4 RACER T E KR S B TE N E AR F B

ST S T 2SN e SF | Hgs R 5 ZhniESS
ZE A — B, (EAR— R AN i 2
(TR [os = AT E =i R R (16 TR N )b L Sl E 4
By S A 297E 225.0 mg/LLA |,

F6 MRERERBER

Table 6 Test results of standard addition and recovery

EhZHHEE BeR o bR o [l %
W KR A 22 O, LR R B BB R (ne) (ng) (pe) (%)
VESE e A e e i 0 ’ ez i
PN ST S 2 I S 7 i o 22 7220 : W27 96705073
(2, S S5 AN 3 T/ o A6 Ak R bR v T 15 92.50 15 108.05 103.670.54
7 ﬁ@?ﬁﬂ@%%ﬁ%%1200~273 0 ng/L,E_Z:IﬁJﬁ 92.50 20 112.26 98.80+0.65
She (=N 2 Vs > > e S Y 92.50 25 117.96 101.84+0.39

K0 o 5 A BIMEAR Y N « S W3 T 2 > Vi
WEH TLRRNE WMEE ONPE OFUE RN MM 300r
i ~ 2501 ¢
\ ) i 3
- @ i@ Q é# . g 2 200* :
~ 7 2 de de
i 150 % 2 s
<r1:[ 7 : 2
| &= 100 % 2
| | R -
- v ~ _ ] = :
8 L P SRR A

edeid:; m ERARIESE 2 e s
B R F/ NG TRk AL B R 22 57 i 3 (P<0.05) .
E3 AEEXHERSHMHSE
Fig.3 Seaweed polyphenol contents in different algae

2.5 SMNE R EREENEIEESBREME

N T Joi¢ ¢ R BH 85 - %o VA 9 22 T A T 4 SR 1)
AN 4A FiR W EEAE S TR 1% 5K 5% 11
Cu™ Ni*" Mn™ DA B 5% B Fe® ¥ {8 0 56 (8 3% i
fe, FEARE S AR 19% A 5% i Mn® B WA EE
KRR B H0 T 97, 23% F1 149. 79% 5 M ¥R N 1%
o 5% 1 Zn® I WOGAE B AR T AT IR RE SRR
T 19%8% 5% Ca* VIR 1 % Fe®* X i 3 22 W 1 46 )
S5 TCHA R

AN ) J5 e B S - o YA o 22 i RO ARG T 245 SR )
SCMRANIE 4B TR, CL 1 X AR bR I e ) < 22 1 5%
WA, B CL7Ek 1B, W {43 500 b X BB i T

2.31%~3.97% .39. 05% ~69. 77% . 5% RAH L, #E
SR 5% 1 CO%  NO; POT G (H B E KT
XHHR T 19%CO% \NO; PO X i 2% SR G I i 52
Wi, A, 5% ER A, 1% F 0 5 (IR AR (P<
0.05) , 1M 5% F~ (i 22 {5 ( P<0. 05)

AN [R) 5 2 e B A AL ol il i 2 T A 0 45 2R 1) 5%
M AT 4C 7 o A b Hras inAS [m] o o e B 7 25
JoT ST ¥ P T R B, WO 43 i B X RS n T
45.04% ~127. 07% . 10. 61% ~ 19. 73% , 3 H. ¢ J& itk
o, X LR AR, IRE S S I 1% 88 5% 19 111 AL
FRER EIZNE D-11 B4 AT, (5 x5 ¥ 0
EXER,



244 L9 4 ok 2 AR 2023 4F A5 39 B 1
22r
“TA
2.0F a
QS 1.8F
S 1.6 a
1.4F
= - b
S12p . e
= 1.0F b
C
0.8 d R d d 4
TOXE Cur N2 Zn*  Mn¥*  Fe*  Ca?
PHES T
13rg a2 L8 a
_ 1.2 ~ L6t E3
2 1.1 2
3 a Q1.4+
@ 1.0 = S .
@ 09 @ a
R osf b R Lo = b
" g 1B Btehay e enet 2llesss
il Zulzn
oMK F cr I CO* NO, PO* YRR HER LIRS B YRy AAE D- LAY
BT ALY
21%; [15%

B AR NG TR 3R 22 5 3% (P<0.05)

E 4 BUMRHLNEFHERBENEEESEHSENZM

Fig.4 Effects of organic substances or inorganic ions on the determination of seaweed polyphenols by Folin-Ciocalteu colorimetry
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