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The Production and Quality of Fermented Vinegar with Satsuma Mandarin MARK

Takashi TaANrt*, Tokio Fuirra**

Synopsis

We produced fermented vinegar using fruit juice of Citorus unshit MARK (Miyagawa-carly variety :
Satsuma rmandarin) as a atarting material. Attention was paid to fulfill the standard theoretical values in
each fermentation processing under the conditions for the production of other fruit ferment vinegars.
Immediately after alcoholic fermentation (Yeast W-3, fermentation temperature 27 C/3 days), acetic
fermentation (Acetobacteria 30'C/5 days) was performed.

The ethanol vield after alcoholic fermentation was 81.2%, and the acetic acid yield after acetic acid
fermentation was 93.4%. Since these values fulfilled the standard theoretical values, the vinegar
production condition in this study were considered to be appropriate.

The gross acetic acid yield from sugar in satsuma mandarin juice was caluclated to be 75.8%. The
entire production period was shortened to 5 days, which may be effective for decreasing production
cost and putting this vinegar into practical use. Safsina mandarin vinegar contains many organic acids,
especially a large amount of citrus acid compared with other types of vinegar. In general vinegar tasted
charactaristic pungent odor, but this vinegar tasted soft and refreshing, and had a fragrant odor
charctaristic of citrus fruits.

The content of free amino acid in this vinegar was slightly lower than that in grain vinegar but was
higher than that in other types of fruits vinegar. The decrease in total free amino acid was rather small
because of the shorter fermentation period. Compared with other types of fruit vinegar, this vinegar
contained a larger amount of proline.

Concemmg color tone, this viriegar had Iuster anid was glossy yellow color, derived from satsuma
mandarin juice used _as_ the mat_f;n_pl_._ Cc_rr_npa_red with grain vifiegar, color tone was markedly enhanced.

The remaining amount of naringin, a bitter tasting component specific to citrus fruit, was 7.6%
mg/100ml in this satsuma mandarin vinegar. This value was similar to that in other fypes of grain
vinegar. In addition, pleasant slight bitter taste remained.

The ferment satsuma mandarin vinegar with good color tone and fragrance showed great potentiality
not only as a seasoning but also as a material for food processing. In addition, the application of this
vinegar to drinks for health maintenance is expected because of its soft and mild acid taste.
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Satsuma Mandarin MARK

(Citrus uhshlyu MARK cv. Miyagawa—npenmg;_irl_ng

mmmmmmmmmmmm
Peeling (Hand work)
Extraction

(Method of Chf!lpper Pulper 3001'pm/459&0}

(mmwm 900rpm/Smin)
Orange _juice _(Brix__11.6%)

east : Saccharomyces cerevisiae
Alcoholic Fermentation
Sterilization (60°C/30min)
Centrifuge '(gwrmeSmln)

Orange _wine (Ethanol 3.0-4.5%)
tic acid ; . .
Acetic_acid Fermentation '

Fﬂm'm'
stemlzinlon (70°C/20min)
DOrange vinegar (Acetlc acid 5.0-6.08)

Fig'. 1 Procedure for the production of vinegar from

Satsuma mandarin orange.
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Tahle 1 Effect of fermentation condition on aleohelic production from Satsima

concentration period (days) production{x)®)

Fermentation Ethamol

mandarin orange juice
No Yeast®  Temp Initial cell
(°C)
1 w3 27 107
6
2 w3 27 10
3 w3 27 107
4 w3 27 108
5 SH10 27 107
7
6 SH-4 27 10
7 K7 27 107
8 W3 27 107
9 w3 15 107
10 W-10 20 107

10 53.221
7 60.932
3 81.165
4 80.276
b 78.374
4 | 71.42%9

4 79.912

14 54.968

10 55.194
3 78.271

a) SzocheronTes cerevisiae
b) Determined by Vanadium method
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Table 2 Composition of YM médium (X}

 Peptone 0.5
Yeast extract 0.3
Malt extract 0.3
Glﬁcme 1.0
pH 3.5-6.0
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HL. ERBO 7/ - LEZXEFFEML -7
CBEEE S mE A, XA FL—F—T1
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Table 3 Compositien of culture for acetic acid

basteria” (%)
Glmose | 0.5
Glycerol | 1.0
Pept_one 0.2
Yeast extract 0.2
Eth;mol ' 4.0
Acetle acid 1.0
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and A, pasturianes.
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Table 4 Composition of selective medium for
acetic acid bacteria

Potato extract 10.0
Glucose 1.0
Ethanol 0.5
Peptone 0.3
Yeast extract 0.5
Acetic acid 0.03
Agar 2.0
pH 4.2-4.4
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Fig. 2 Changes of total sugar, acidly and yeast cell population

during alcoho! fermerntation of mandarin orange juice.
The drastic decrease of yeast cells is due to the acdly of
the juice,



124 ' ERAERFHLATREFRE £75 (1999

w " 3
T T T

Conlemt of Eshanol, Totsl sugar, Acldity (%)
T T 1
1

-
T

o
{
.

o 1 2

- 1%

Cell coneemtration (oells/ml)

[O: ethenet X : Tomt g 0 : Actiy MK : cots

Fig. 3 Changes of total sugar, acidly and bacteria cells during acetic acid fermentation of
aleohol-fermanted mandarin orange juice. The incréase of acidly is due to acetic
acid produced in the fermentation process. Eyhanol content became almost

- negkigible within 5 days of fermentation.
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Table 5 Composition of orange juice, wine and vinegar in composition with rice vinegar

Orange ]mcea) Orange Mneb} Orange vlnegarc) Rice vInegard)

Total sugar (%) 5.459 0.605 0,119 0.3-13.9
Reduxcing sugar (%) 2.071 0.137 0.080 Trace-9.11
Acidity (%) 0.842 0.923 5.935 4.1-5.20
Ash (%) 1.275 0.364 0,027 0.05-1.7
Amino-nitrogen 109.201 65.401 45,611 62.5-112.5
(mg,/ X0t )
Total-n} 380.656 98 881 75.504 60.0-288.0
ey MO0 _
Naringin (mg/100ml)  16.126 10.626 7.642 S
pH 3.34 3.26 2.75 2.45-3.22
Speific gravity 1.040 1.01 1001 1.01-1.07
Viscosity (dynfom?) 0.001 0.001 0.001 _—

a} Extracted by chopper pulper (Refer to Fig.l)

b) After alcoholic fermentation with Sscolarcmyces cerevisfae at 27°C for 5 days
(Refer toFig.1}

c) After acetic acid fermemtation at 30°C for 5 days (Refer to Fip.l)

d) Cited from Reference 10) and 27)
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Table 8 Orange acid composition of orange juice, wine and vinegar in composition with

raice vinegar
Content {mg/100ml}

Organic acid | Orange juicd? Orange wind) Orange vinegar“Rice vinegar™
Citrlc acid 1063.44 902.16 695.52 0.9-3.7
Malic acid 55.28 40.17 21.26 0.1-0.7
Tartaric acid 20.10 Trace Trace —_—
Lactic acid 10.28 6.72 4,186 6.2-28.0
Succinic acid 8.59 32.20 31.62 2.4-21.2
Acetic acid - 21.18 86.85 4887.40 4100-5101

a)}-d) : Refer to Table 5
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Table 7 Composition of free amino acid in Satsuma mandarin orange juice, winevincgar
in composition with rice vinegar

Coutont _(mg/ 100mI)_

Amino acid | Orange juice®  Orange winc®) Orange vincgar™ Rice vinogar®)
Ala 28.445 1635 0.806 14.6
Val 4971 1007 1.016 6.3
Leu 5.107 1.338 1.717 7.7
Ile 3.070 0.796 0.958 a.1
Pro £2.712 82,294 60.718 33
Phe 4.459 0.963 1.500 4.2
Trp 0.490 Trace Trace —
Met 1458 0.481 0.672 1.1
Gly 11466 1.643 0.459 12.0
Ser 25.666 0.862 0.320 4.2
Thr 5.093 0.793 0.761 4.9
Cys 0.291 0.556 0.267 0.3
Gin 34.396 0,809 Trace —
Amn 51,989 Trace Trace —
Twr 2.943 0.691 0.774 49
Lys 4.335 0.797 0.926 3.0
Arg 69.116 2.142 2.182 5.8
His 2.208 0.908 071 21
Asp 28,565 1.583 0.421 5.4
Glu 13.820 2.924 1.236 50.1
Total 380.656 98,881 75.504 133.0

a)-d) : Refer to Table 5

Table 8 Color tone based on the Hunter color value of Satsuma mandarin orange juice,

wine and vinegar

Color tone Orange jiice®  Orange wine” Orange vinegar®
L 36.4 15,8 19.4
a 41 14 0.1
b 17.7 63 6.7
b/ 157.1 8.1 1299.8

a)-c) : Refer to Table 5
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