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Abstract: The digestion and absorption of protein by the human body can be affected by a solidified material formed through the
interaction between tannic acid (TA) and sodium caseinate (SC) in food. In order to clarify this interaction, the effects of TA on SC were
investigated by thermogravimetry/differential thermal analysis (TG-DTA), Fourier transform infrared spectroscopy (FT-IR), and fluorescence
spectrophotometry. The results showed that TA has an important effect on the structure of SC. FT-IR demonstrated that the secondary structure
of SC was modified in the presence of TA. The contents of S-sheets and f-turns decreased, while those of a-helices and random coil structures
increased. Fluorescence spectra also confirmed that there was static quenching of SC fluorescence. The double logarithmic regression curve
plotted using the fluorescence intensity rate of change and the TA concentration was used to obtain the binding constant and the number of
binding sites, which were 1.30x10° L/mol and 1.20, respectively. TG-DTA showed that the temperatures of glass transition and thermal
denaturation of TA-SC increased by 20 ‘C and 86 °C, respectively. Analysis of the experimental results showed that the presence of TA
enhanced the force between SC molecular chains, which impeded the movement of the chains and formed a larger three-dimensional network
structure, thereby increasing stability.
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Fig.1 FT-IR spectra of sodium caseinate (a) and tannin
acid-sodium caseinate (b)
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Fig.3 Second derivative and fourier self-deconvolution of tannin

acid-sodium caseinate in the 1600~1700 cm™ region
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Fig.4 Fluorescence quenching spectra of tannin acid-sodium
caseinate
A aemAlAT R T EAR A BAM=0:1; 0.05:1; 0.10:1;

0.15:1; 0.20:1,

i R F RN A AR O R IR A IR BRIk A, 2 3y
SEMPDEBOR G S R — e Aot 18 4 ot
FIR N, WOROGEKSA 280 nm B, AR BRI K
TGRS A B T BRI L AR AL i &

M 4 AT LWEZRILE 468 nm AT SRR
W o BTN TR B AN ZO 6 AR 9B AT S, B
ER TR SR, BEE RN ORI,
R RAE THELER, RAETReERES. BTR
A DMSTS B IR R AR PR, R ATRE T 5T
231 I ¥R ST ER AR )T R 8 HOTE VESE A
VR FMS TR 2 RN 70 RS P AR IR FO G A
FERRPFE A SR AR 45 %

F Stern-Volmer J5 F2J| Wrfr ok %L :

Fo/F=1+Kto[Q]=1+Ksv[Q] oy

KF, Fode F 2Rl A TANF AN RF) 1K 2 69 5%
HIRE; [QIABERFIARE (mo I L), to A RAABRF B 5
KT T A F G, RIS TFRRRTHHF G A (10°
), Kgh A RiEFFH, Key A Stern-Volmer R # 4.

THESERANE 2 PR,

* 2 BT THREARNE SRR RN LR
Table 2 Fluorescence quenching type of tannin acid-sodium

caseinate
[Q1/(mol/L) F F/F  Ky/[L/(mol s)]
L-0.00 0 155.74 -
L-005 1.18x10° 11080 141 3.98x10"
L-010 235x10° 8461 184 3.58x10"
L-015 353x10° 6587 236 3.87x10%
L-020 470x10° 4810 3.24 4.76>10%

FEZE 25 CT, 4 Ky K TR B K
#2.0010" Limol s)ir, YAFREFER, 750 N5
BPEK . ALBFN Ky 255058 3.98x10'
L/mols) . 3.58x10" L/mols). 3.87x10" L/mols)
L/(mol s)H1 4.76x10" Limol s), M T2 B B F A
HEBAN R AE R KA T TS A 5 )
AR . BRI T 5N TGN, HaiaHi
ST S BT LU R T I 7 RE gk

log(Fo-F)/F=logK,+nlog[Q] )

XFP[QIAER T L TEIRE, Ky AHRILESFE, n
AL M,

¥4 log(Fo-F)/F FlI log[QUHRSUN B e, 1521
Kl 5 fre

Wi 5 EZ KRR SRR T E A 1S
IgKA=3.12, NIZEE % Ky=1.30%10° Limol, Z5&1r
RAEN=1.20. FTRRANEERINN GG EEUDN,

113



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.6

HORAE 10°, T SRR AN R R I E
AHE D TR SSEH IRS

041
03+
02f
0.1+
0.0F

0.1+

0.2+
03F
04F

'0'53.0 -ﬁ.g -2‘.8 -2‘.7 -2|.6 -5.5 -ﬁ.4 -2'.3

log [G]
5 BTRREEEARNE SYESEIER AT Hihik

Fig.5 Modified Stern-Volmer plot of tannin acid-sodium

y=3.115+1.203x

log (F,-F) / F

caseinate
23 BTEATEE A BRI TR

SC HIE /T4 Ran& 6 s, T-SC R E S
Mras Bl 7 frs.
100

90

o
=)

80

TG/ %

70

-0.2
60

(urwy%,) / DLA

50

479

1 1 I 1 L -0.4
100 200 300 400 500 600

T/C
& 6 BREARNAAESHTILZ
Fig.6 TG and DTG analysis curve of sodium caseinate

40

100 -
90 0.0
=
= 80 Q
2 70 3
025
60 E
50
485
a0l ' : - . 0.4
100 200 300 400 500 600
T/C

B 7 RTR-EREARNE SRR E ST
Fig.7 TG and DTG analysis curve of tannin acid-sodium
caseinate
WE 6. 7 fs: AR BT BB R, R
B X ORAAE— B IR A 50~550 C Py, F
FRIFAGRAR DA 5 7, SR APAE 160~540 C. KEE
LY N=ArBe. TEBE (50 'C~160 C), KEZ

114

N AT.7%:; AU BT R > B K
ZERANTF K TIRER), K2 102°CAbsK oy 281
TP bR, FER T B (160~540 'C), IHiREEL
P RS S N LRI FY, R R EEREIX, TR
DR A i B RN TE L B R A T SR N AR T — 28 5
PRI TR 8RR, KERERAIAE
80%. FALMTEX (5540 'C) Jyi SRt F vk B
MG ML T, e fRE R,

Pl 6 KW SC 7F 405 C R B IR, 1F
480 CiA R KA B 7 288 T-SC 1£ 395 C H AR
(R E IR, 7F 485 CIABIR KM W THRTRG
ik B IR e R A 2. BB T IRIN 2
FRILRL SR RN A TR B, Tl A
By TR A B E P o A BB TR, A
MR B A AN AL 2

BISASFAGR B RMRI— AN EERHESE, M
BHVE 2R AR RSS2 SR AR
1614, SC 1 DTA 43T 2k 4n & 8 7, T-SC (1 DTA
bzt 9 s

& 8 ATLLE H SC BSfLiE AR 114 °C, A
MR 285 Co M 9 ATLAE s T-SC HIBE LR E
NA34°C, AR 371 C,

114

&
a
285
100 200 300 400 500
T/C
& 8 Bt ERRMAIZERIHTIZ
Fig.8 DTA/T curve of sodium caseinate
+
134
pa
a
371
100 200 300 400 500 600
T/C

&9 RTE-TEARNE SYIRNERS i
Fig.9 DTA/T curve of tannin acid-sodium caseinate

5 SC #Atk, T-SC HIBmALiRET = T 20 C,



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.6

YRR T 86 C, WM TIMARTIRG, BT
T 1) 22 ¥R B8 (A e 0 b S B S5 40D () A ELAE P 3
BB E A, [EESS AR D TR AR )
WK, BB, TERGE RRISLARMRGE ), 4
TR, PO R B

FLA S B R - I £ I R S S 44,
eI F AT N AT AR A RREN > TR oA
B, i, M. B, FEERRIE N S H A
IR, T T B T AR 2 BB ANy 2 St ]
SR A1) 70 WP )| e 2o S gt B W e K S
SSER I EAER, TERSE AR T2 B RE
RIAZIE TR RN 25 454 o B PR S5 i T R BN
AR E E W 10 Fros.

B 10 BTEESRMEORMIEEIERERREE
Fig.10 Interactions between tannin acid and sodium caseinate
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