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Yuko Avano & Hiroshi TAkKAI : Stabilities of Thiamine Salts
and Derivative in Aqueous Solution during Heat Processing
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BEAEL0) DRI X BT b U HRE T = AT AR R RO B it LcDb P-aminoacetophenon

TETTHE L.

x AESTr (HRAGSCMETIWE $38 L35,



ERRERRUER

(1) By O MEEFC 5T % PH O HE
B, s, B ilfe i ot DBT fEsla & #h2h lmg% O TEE pH @ MclLvaine buffer solution
T8 Acetate buffer solution 12/ U T e5ic L, 110°C T 30 pHINEA L 72356 @ pH iz k1§ B8 D
VTN, BEMEIEESTHRY, IEEEE CORERIICK S A U2, FEREERIZE 1E,
FILROBDTHS,
w1k B oREECRETSEPHORE
(MclLvaine buffer solution, B, 5% vt DBT 5% 45 & & 5007 /4 (hu ki), 110, 30 7 )

B, # ® & By, @ B oM | DBT & ™ &
0 . ! . 7N B R 2R B
% 4% P . ; 2l s - -
P I RE mgw TR mopw DR mp | Tomm B
T/ % T/t % 1/t % /e | E X
2.2 477 95.4 490 98.0 468 93.6 42 14.4
3.0 462 92.4 487 97.4 464 92.8 41 14.1
4.0 440 88.0 448 89.6 465 93.0 45 15.5
5.0 425 85.0 435 87.0 464 92.8 45 15.5
6.0 392 78.4 396 79.2 412 82.4 48 16.5
7.0 82 16.4 90 18.0 203 40.6 31 10.6
8.0 0 0 0 0 95 19.0 4 1.4
x By R E LT
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T/ % T/ % T/ % /e | R F
- i o
3.2 472 94.4 495 99.0 466 93.2 50 17.2
4.0 457 91.4 465 93.0 465 93.0 51 17.5
5.0 430 86.0 440 88.0 450 90.0 52 17.9
6.0 347 69.4 352 70.4 429 85.8 50 17.2
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LTw%, £2pHT.0 10k SEFRZ LB Lchd By 5RRIEIX 16.4%, B, ifkiE1X18.0% TdH 5D
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T, DBT i OMRFRZ &SN T A0S o Tidivwin k% 2, DBT EEEA ke B, 16 Bk
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DBTlmi’JgL% iﬁé 5 ‘ B, O.sﬁmgégﬁ b7 <T @*%{ﬁ > (1 g)@u%{-@ ) = o

(ml) i (ml)

5 (507 )* 1 57 )*= 34.02 33.5 1.6

5(507) 2(107) 39.02 37.8 3.2

50507 3(157) 44.02 42.6 3.3

5(507) 4(207) 49.02 47.8 2.5

5(507) — 29.02 30.0 —
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tion ([TERE L TS IC L, IRBNREZICK 3 5 B EICOv T#~ e, InBNREDX 75T, 100T, 1107C, 120C
D 4 BRFEICDOWTITR, DIEEERNETIL S 30 i L Lz, 110T, 120C oM IEEL A HEH Lz
PR iREZEE T 5 COMBEMAHE SN D 2 L1245, ERFEREEIROBITH 5,
Fi4E B oREFEERETIMMEEOBE
(pH 3.0 McILvaine buffer solution, B, ¥} vt DBT i 5 4 & 5007 /& Cin#L81),
A IEREE i T 30 4 ALED)

B, # ® & \ B, ™ B % | DBT ¥ it ¥
. e | . nErhe A4 R
&y 5 £ B iy | . e o
MAREN RS e s B G mu s BT maw| Tewe B
T/ % | v/ % | v/ % 7/ | c2 %
75 497 99.4 495 99.0 479 95.8 45 ‘ 15.5
100 480 96.0 496 99.2 469 93.8 46 15.8
110 462 92.4 483 96.6 464 92.8 43 14.8
120 405 81.0 432 86.4 455 91.0 42 14.4
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10 492 98.4 497 99.4 486 97.2 40 13.7
20 490 98.0 495 99.0 480 96.0 44 15.1
30 472 94.4 477 95.4 471 94.2 42 14.4
60 437 87.4 460 92.0 461 92.2 39 13.4
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1500(750)* 685 91.3 725 96.6 704 93.8 62 14.2
1000(500) 462 92.4 482 96.4 468 93.6 43 14.8
750(375) 342 91.2 345 92.0 352 93.8 31 14.2
500(250) 227 90.8 231 92.4 225 90.0 21 14.4
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B A B, # B % | B, W ™ % DBT # % #
f?ﬁ%\ | N A | e )
pii ¥ <r7 ~& i pH B, & AR pH B, ® AR pH B, &* AR
L /g | % e | % i | %
I7d i 0.2 8.40| trace >0 8.42 trace" >0 8.40 46 8.2
BT A 0.4  8.45| trace S0 8.45 trace >0 8.45 74 12.6
) 3 {0.2 6.80 215! 43.0  6.80 210 42.0| 6.75 392  67.5
BT A 0.4  6.80 1950 39.0]  6.80 183 36.6)  6.80 391  67.3
Bom 2 {0.2 5.17 427/  85.4  5.18 467 93.4)  5.10 508  87.5
BTy N 0.4  5.17 425/ 8.0  5.18 470, 94.0,  5.15 499 85.9
oW M —|  6.70 375 75.0  6.85 390 78.0  6.70 479  82.5
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T HREEI NS 2B, ONBABEFICRET 5720, ERHOBZYh By i & IFS &gl
DT EVEERT IR B, £ By RO E oL oy AR B & TR AT P
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Summary

The authors compared the thermal behaviors of thiamine hydrochloride, thiamine mononitrate
and dibenzoyl thiamine hydrochloride in buffered solutions and in potato starch solutions cont-

aining calcium salts.



The results are as follows :

(1) Increase in pH from 2.2 to 8.0 caused progressive decrease in thiamine retention, but
dibenzoyl thiamine hydrochloride retention was higher than others in the alkaline zone.

(2) 1In the fixed pH and heating time, thiamine retention decreased with increasing temper-
ature, but dibenzoyl thiamine hydrochloride was more stable than others.

(3) In the fixed pH and temperature, thiamine retention decreased with increasing heating
time, but dibenzoyl thiamine hydrochloride was more stable than others.

(1) As regards the concentration of thiamine in solution, the thiamine retention made no
difference.

(5) In potato starch solution containing calcium salt, thiamine coexisting with calcium car-
bonate decomposed very easily, and the thiamine retention was almcst zero, thiamine with
calcium lactate decomposed by half under same conditions, and dicalcium phosphate decomposed
less. Stabilities of thiamine salts and derivative heated with calcium salts were in the following
order :

dibenzoyl thiamine hydrochloride > thiamine mononitrate > thiamine hydrochloride
However, in the case of thiamine containing dicalcium phosphate, thiamine mononitrate was more
stable than others.

In conclusion, dibenzoyl thiamine hydrochloride was more stable than others, and proved to

be effective for thiamine enrichment of foods.



