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Effect of Ascorbic Acid or BHA on the Formation of Cholesterol Oxidation
Products during Storage of Salted Mackerel, Scomber japonicus

Yoon-Sook Kim, I1-Sook Lee, Joo-Hee Lee and Nak-Ju Sung'

Dept. of Food and Nutrition, The Institute of Agriculture and Fishery Development,
Gyeongsang National University, Chinju 660-701, Korea

Abstract

The autoxidation of cholesterol and lipid was investigated in mackerel during its salting for 50
days. Furthermore, the effects of antioxidants such as ascorbic acid and BHA on their autoxidation
were studied. The cholesterol of mackerel during salting was continuously decreased. Its content was
quantified by 23.3mg/100g in salted control sample after 50 days and that is only about 33% of total
cholesterol content in fresh mackerel. The addition of BHA in mackerel during salting inhibited cho—
lesterol oxidation more effectively than ascorbic acid. 7-Ketocholesterol, unique cholesterol oxidation
products was detected in this experiment and malonaldehyde, one of lipid oxidation products, contineuosly
increased in control sampie all the salting days by the almost same pattern but in the additive samples
of ascorbic acid or BHA by different patterns, respectively. BHA was more effective antioxidant against
cholesterol and lipid autoxidation than ascorbic acid.
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Muscle of freeze dried mackerel 10g
Chloroform : Methanol(C : M) 20ml
- Distillated water(D.W.) 50ml
NaCl 1~2¢g '

Centrifuge(9,0\00>< g, at 4°C, for 30min)

[
Solvent layer(S.L)

Distillated water 50ml

|
Water layer(W.L.)

NaCl 1~2g
Centrifuge, 30min
S.L. W.[L.
C:M 25ml
. NaCl 1~2g

Centn'fluge, 20min
[ ]
S.L. W.L.
C:M 25ml
NaCl 1~2g
Centrifuge, 15min
1

I |
S.L. WL

Filtration !& dring with anhydrous sodium sulfate
Concentrafion with rotary evaporator at 25~30°C
Total lipid

Fig. 1. Procedure of extraction total lipid frbm the raw
and salted mackerel.
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Total lipid -
| 1IN KOH/MeOH 10ml
Cold saponification at 22°C, for 18hr
Distillated water(D.W.) 10ml
n-Hexane 10mi
Sepalration

[ | |
Solvent layer(S.L.) Water layer(W.L.)

n-Hexane 10ml
Sepa‘ration
|
S.L. W.L.
_
)' 05N KOH 5ml
Sepafation
| ]
S.L. W.L.
I DW 5mix2
Sepaxiation
f 1
SL. W.|L.

" n-Hexane 10ml
Separation

S.L. WL
| [ _
Dring wilth unhydrous sodium sulfate

FiltrationI(Whatman No. 1)
Concentralltion with vacuum rotary evaporator at 25~30°C

Unsapoifiable matters

Fig. 2. Procedure of extracting unsaponifiable matters
from lipid extract after saponification.
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Table 1. The operating condition of HPLC for analy—
sis of cholesterol and cholesterol oxidation

products
Conditions
Item D 2)
Cholesterol 7-Keto’ 7a-, 78 -OH
Type Pharmacia LKB LCC 2252
Column #~Porasil(10um pore size, 3.9X300mm)
Integrator Pharmacia LKB 2221
Chart speed 0.5cm/min
Mobile phase®  98:2 9%:5 %:5
UV detector 206nm 233nm 206nm
Flow rate 1ml/min lml/min  Iml/min
(for first 17.0min)
—0.5ml/min
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¥n-Hexane : 2-Propanol(v/v)
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hoxypropane) %%24 (Sigma, Inc.)¥] EFZ=%IF4
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Fig. 3. HPLC chromatograms of cholesterol standard
(A) and cholesterol detected in the extract from
the muscle of salted mackerel for 50 days(B).
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Fig. 4. Effect of ascorbic acid on cholesterol content in

the muscle of salted mackerel during stograge.
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Fig. 5. Effect of BHA on cholesterol content in the mu—

scle of salted mackerel during storage.

—Mm-: Control - @~ BHA 50mg/kg

—A-: BHA 100mg/kg —4—: BHA 200mg/kg
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Fig. 6. HPLC chromatograms of 7—ketocholesterol stan—

dard(A) and 7-ketocholesterol detected in the

extract from the muscle of salted mackerel for

50 days(B).
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Fig. 7. Effect of ascorbic acid on 7—ketocholesterol for—
mation in the muscle of salted mackerel during

storage.
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Fig. 8. Effect of BHA on 7-ketocholesterol formation
in the muscle of salted mackerel during storage.
— M- Control -@-: BHA 50mg/kg
—A—: BHA 100mg/kg —€—: BHA 200mg/kg
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Fig. 9. HPLC chromatogram of 7a- and 78-hydroxycholesterol standard.
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Fig. 10. HPLC chromatogram of 7@ - and 78 -hydroxycholesterol detected in the extract from the muscle of salted
mackerel for 50 days that was neglected for 10 days in room temperature.
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Fig. 11. Effect of ascorbic acid on malonaldehyde forma-
tion in the muscle of salted mackerel during
storage.
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Fig. 12. Effect of BHA on malonaldehyde formation in

the muscle of salted mackerel during storage.
—H-: Control - @' BHA 50mg/kg
—A-: BHA 100mg/kg -4—: BHA 200mg/kg
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