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Determination of Histamine in Fresh and Canned Mackerel, and in
Commercial Canned Foods

Tkuko Takeuchi and Hiromitsu Osada

Histamine is formed from histidine in fishes such as mackerel, skipjack and tuna by the
action of histidine decarboxylase produced by Morgan‘s microorganism in red flesh fish and
its level is increased during storage at room temperature. It is known that when a great
amount of histamine is taken, an allergy-like poisoning is induced.

Recently, FDA provided for a safety guide line on histamine content in canned foods, ne-
cessitating a quick, accurate and reliable method for the determination of histamine. The
Kawabata's method, one of several methods for determination of histamine, was employed in
this study to determine histamine in raw fresh and notfresh mackerel.

Then histamine in several commercial canned foods was determined and was referred to
the values of pH, hydrogen sulfide, volatile base nitrogen and ammonia which are the indexes
of the freshness of marine products.

Histamine content increased and histidine content decreased according to the loss of fresh-
ness of mackerel. Histamine content in the steamed mackerel flesh was lower than in the raw
flesh. But after the manufacture or during the storage, histamine content in canned mackerel
produced by the raw pack and the steamed meat pack methods was not remarkably different.
The histamine analyses in several commercial canned foods indicated differences between the

Kawabata’s and AOAC's colorimetric methods.
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Tablel. Relation between freshness and histamine content in mackerel , (At5°C)
Starage period pH H,S VBN NH3 Histidine Histamine
(hr) (ugh) (mg% {(mg%) (mg%) (mg%)
0 5.90 56.0 21.0 19.6 675 1.0
24 6.02 58.0 23.8 19.1 624 1.7
48 6.00 62.0 33.6 23.7 589 2.1
72 6.12 56.0 35.7 32.6 567 4.6
96 6.20 67.6 36.4 31.6 529 18.6
144 6.41 58.4 44.5 34.5 463 51.0

(At room temperature)

Storage period H H:S VBN NH, Histidine Histamine
(hr) P (ngh (mg%) (mg%) (mg%) (mg%)
0 5.90 56.0 21.0 19.6 675 1.0
5 6.02 77.4 37.8 29.1 624 1.2
24 6.15 68.8 41.7 31.7 390 8.9
29 6.04 372.4 72.1 53.9 288 62.3

48 6.32 458.8 132.3 105.9 5 166.2
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Table 2. Changes in histamine content in mackerel by steaming_

Fresh meat Notfresh meat
Raw meat Cooked meat * r Raw meat Cooked meat *
pH 6.13 6.09 ? 6.39 6.21
VBN (mg%) 48.6 0.6 68.8 1.8
H2S (ug%) 15.4 17.0 19.1 24.7
NH3 (mg%) 15.3 11.1 19.0 17.3
Histamine (mg%) 5.6 4,2 11.2 7.0

* Cooked meat was steamed for 30 minutes.
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2BOEL
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- able a. anges in histamine content of canned mackerei in
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E#/\%fi’:m’ jtf')‘lt?ﬁ& brine and in tomato-sauce.
RE->THELEZEDe 24 (Immediately after manufacture)
UBRBERLI, BHEBIFR Sample pH | H2S [ VBN T NH; | Histamine
ORBOREE I, KEETIZ (1g%) | (mg%) | (mg%) (mg%)
Kz ¢ 5T, ﬁ%ﬂ%)}(li 1 6.19 | 129.0 | 35.8 25.6 6.1
LaRE@B o, Dyps TS TG T
PHERZ  EARIEHEE 1| 6.26 | 88.0 | 41.4 | 27.5 9.1
mU7Ze 72, F=2 MY —RE  Notfreshmeat 2 | 6.11 | 56.1 ] 35.4 | 26.2 5.3
MT, ex2: U BEOHD 3| 6.04 | 39.4 | 34.4 | 24.4 4.5

BRB® HNEh - 10, BidkK 1:220 g of mackerel meat was packed in Flat No 2 can and

FRIELLABLT A EnED 2 g of salt was added and the can was double seamed

Lht. and sterilized for 80 minutes at 113°C .

. 2:220 g of mackerel meat was packed in Flat No 2 can and

o y=] = tg<B B - 4

4. DR VICIERTEIC S steamed for 30 minutes. 45 g of 2 % brine was added and

3EX2LEEOEAE the can was seamed and sterilized for 80 minutes at 113°C.

HEShnel N Ic K& CBUyE L 3: 220 g of mackerel meat was packed in Flat No 2 can and
I S . ; 2 for 30 minutes. 45 g of tomato-sauce (Brix 11 %)

FAKERD N Y — R Py steamed ' {

kﬁ% h _ ) i TE?}HE was added and the can was seamed and sterilized for 80

OD ’ ﬁ%h&a\f_@ﬁ%ﬁ (37 C) minutes at 113°C .
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during storage.

DER K MEREES, 3EA (After storage for two months at room temperature)
EEILIEA N1, Sample H,S VBN NH3s Histamine
C@%‘C, %%;P@ . (Ilg%) (mg%) (mg%) (mg%)

AR, BEDETICHK-T o 1 50.2 | 38.0 28.0 5.1
h meat 2 55.3 37.1 24.5 4.4

- 2T A res , . .
Emb't gt/g%t@% 3 | 28.3 34.9 23.7 5.0
DEEITARVITHEBEY A LN 1| 203 | 381 | 282 6.1
1o, Ei1o, EEICULIEEDE  Notfresh meat 2 19.6 | 37.3 25.3 5.8
243 L aBT, FHLKE, 3 13.0 39.7 27.4 5.6
BREEEEBENIT =T
BLRIhH, MEGRE R B (After storage for two months at 37°C)
B s ERIEE AL ALN H,S | VBN | NHs | Histamine

zg Sample (ug%) | (mg% | (mg%) (mg%)
I$h->1. T &6, LT . 3o 11 0.4 5 0
BRPOERS I ERPMWE  proshmeat 2 | 424 | 433 | 257 3.6
ThzEickh, bhicEH 3 7.3 43.8 28.3 4.5
OEEOFESOELEA LN 1 60.2 42.2 27.2 5.4
z. Notfresh meat 2 62.9 73.7 46.5 9.4

) - 3 18.6 70.7 50.6 7.
5. HERERPOLE XS I A o k

g 1:2 g of salt was added.

2:in 2 % brine.

. . N
TN, ATy, D 3:in tomato-sauce (Brix 11%).
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BEEDOZNICL BT, HBEIIEWMEZRLIZ. KB, WHPHIRESS L Tix, KERFH
BEEEICL 5T, PHEVFHILAZERIIBD TEWMEZRLIZY, €22 I FRTIE, TOK
ISHEENE A S NEh > T,

Table 5. Histamine content in commercial canned foods,

cetidi Histamine(mg%

Sample Date | pH st‘ VBN | NHj; | Histidine (mg¥)
(ug%) (mg¥) | (mg%) | (mg%) A B
Mackerel in brine 8204 | 6.05 90.8 42.4 30.0 390 4.9 1.4
Seasoned mackerel 9611 | 5.80 1.7 47.2 35.8 252 3.4 2.0
Mackerel in oil 9803 | 6.20 40.9 49.5 35.5 422 3.4 1.0
Seasoned mackerel pike 8014 | 5.99 4.6 50,9 40.3 462 4.0 2.8
Mackerel pike “Kabayaki” | 9605 | 5.80 1.7 46.7 36.3 457 5.0 4.6
Seasoned sardine 9615 | 5.79 4.6 39.6 36.3 412 3.4 3.7
Sardine “Mirinyaki” 7526 | 5.50 3.9 43.8 37.0 279 4.1 4.0
Seasoned tuna 9314 | 5.68 4.7 52.3 50.8 420 6.5 2.7
Seasoned skipjack 8004 | 5.69 2.5 | 42.4 40.3 716 11.2 2.7
Salmon in brine 6801 6.10 | 170.3 42,4 31.8 77 2.7 1.6

A : Kawabata's method
B : AOAC’s colorimetric method



78

2 B

1. ERAZ2 IV ERAROEE L OBRZHANIZ,

2. YEROBE, #EOETIE-T, 2% I VERBIIENL, L5, fiOMEEE
I h R L OBV AL NI,

3. YHERNPTOERZ I OERICE, BESKESLBEELL. BEEFETIX, 48KE%
IKx DERERIZ2.1 % %2R0, BREFHE T, 48R H%1213166.2 g% 2R L1,

4. YNOEBAFTOLRZ I S EETE, BHEBRFRUOHE RE OIS KICL - T,
YNERDOZhE hEWEZRLI

5, HEMEEE, TRWFIERFRICBITI2 e 22 3 U EBOEIZIZEAE B 1, B
{LKFRBICALNIERIT, b2 hY - Z2OFMNRIZL A2 I LGB TERALNL D - 12,

6. MREFZPOLRZ I VEBPAMERFAOACOKBETHIEL , HELUIER, A%
BIT L B EEEAS EEICE NI 2R LI,

X ®k
1) Kawabata, T., Uchida, Y.and Akano, T.: Bull. Jap. Soc. Fish., 26, 1183(1960).
2) AOAC, 316(1975),
3) Almy, L.H.: J. Am. Chem. Soc., 47. 1381(1925).
4) Tomiyama, T. and Harada, Y.: Bull., Jap. Soc. Sci. Fish., 18, 112(1952),



