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Inhibition of Browning in Yam Fresh-cut and Control of Yam-putrefactive Bacterium Using Acetic Acid
or Maleic Acid. Ryu Hee-Young, In Sook Kwun, Sang-Jo Park!, Bong-Ho Lee!, and Ho-Yong Sohn*.
Department of Food and Nutrition, Andong National University, Andong 760-749, Korea, *Experiment Station of
Bioresources, Gyeongbuk Agricultural Technology Administration, Andong 760-749, Korea — To increase the
consumer acceptability of yam and the shelf-life of fresh-cut yam, organic acid-treated fresh-cut yam was pre-
pared. When uncontaminated fresh-cut yam was stored at 4°C for 14 days after treatment with 1% (v/w)
organic acics, the browning and microbial putrefaction of fresh-cut yam were inhibited by treatment of acetic
acid or maleic acid, whereas treatment of citric acid and ascorbic acid, commonly used browning inhibitors in
food industry, did not show apparent effects on the browning and putrefaction of yam. The inhibitory effects
of acetic acid or maleic acid were superior than those of NaOCl (100 ppm), hydrogen peroxide (100 ppm) or
commercially available washing solution. Also, treatments of 1% acetic acid, or 1% maleic acid into artifi-
cially-contaminated yam (10°> CFU/g-yam) showed strong inhibition of browning and putrefaction during long
term storage at 4°C. The growth inhibition test indicated that 0.1% is enough to inhibit the growth of psy-
chrotrophic yam-putrefactive Pseudomonas sp., and treatment of 0.1% acetic acid, or 0.1% maleic acid inhib-
ited the browning and microbial putrefaction of fresh-cut yam. Our results suggested long-term distribution of
yam or other root crops products is possible by treatment of organic acid, such as acetic acid, combined with
aseptic vacLum packaging technology.
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(a) (b) (c)
Treatment Without | YAM-10° | YAM-12°

inoculation | inoculation | inoculation

Sterilized water [

(100 ppm)

Commercially
available washing 1
solution’

NaOCl
(100 ppm)

1% Acetic acid

1% Maleic acid

1% Citric acid

1% Ascorbic acid \

!Commercially available washing solution: The product (KFDA
approved) was consisted of detergent (27%) and citric acid (73%),
2YAM-10: Pseudomonas cepacia YAM-10, YAM-12: Pseudomo-
nas rhodesiae YAM-12.

Fig. 1. Photographs of fresh-cut yams, which were treated with
different chemical preservatives or organic acids, after 14-days
storage at 4°C.

Table 1. Changes of color, pH, and microbial growth in fresh-cut yam by treatment of chemical preservatives or organic acids.

Fresh-cut yam after 14 days storage at 4°C

Color, pH and

. ; Treatments
microbial growth 0 day

S.w! H,0,% G-1’ NaOCl* AA’ MAS® CA’ AsA®
L 75.4 71.98 75.05 69.35 72.14 73.15 76.38 71.25 70.11
a -1.32 0.34 1.71 2.15 1.76 1.58 -0.95 -0.98 -1.16
b 10.88 7.36 10 14.79 12.78 9.97 10.13 13.21 14.24
E - 5.18 3.17 7.99 4.87 3.78 1.29 477 6.29

pH 6.2 6.4 7.8 6.2 6.2 5.0 5.6 6.2 6.5

Log CFU/g 2~3 7~8 7~8 6 8 3 3 6 7~8

IS. W: sterilized water, 2H,0,: 100 ppm hydrogen peroxide, 3G-1: Commercially available washing solution, “NaOCI: 100 ppm sodium
hypochlorite, >AA: acetic acid, *MA: maleic acid, "CA: citric acid, *AsA: ascorbic acid. *AE = J(AL)Z + (Aa)2 + (Ab)2,where L, a, and b

represent lightness, redness, and yellowness, respectively.
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Table 2. Changes of color, pH, and microbial growth in artifi-
cially contaminated fresh-cut yam by treatment of sterilized
water or maleic acid.

Artificially contaminated fresh-cut yam
after 14 days storage at 4°C

Color, pH and YAM-10! YAM-122
microbial growth . . . .
0 day inoculation inoculation
SW  MA*  SW  MA
L 754  66.57 7466 6141 7476
a -1.32 3.20 -0.72 3.32 0.11
b 10.88  27.59 9.90 20.52 9.09
E - 1943 136  17.61 237
pH 6.2 8.5 5.78 8.4 5.64
Log CFU/g 5 8 <3 7 <3

YYAM-10: Pseudomonas cepacia YAM-10, *YAM-12: Pseu-
domonas rhodesiae YAM-12.3S. W: sterilized water, *“MA: maleic
acid, ’AE = J(AL)2+ (Aa)? + (Ab)2 where L, a, and b represent
lightness, redness, and yellowness, respectively.
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Fig. 2. Cell growth inhibition at 4°C (a, ¢ and e) and 30 (b, d, and f) by treatment of ampicillin (a and b), maleic acid (c and d) and
acetic acid (e and f) against psychrotrophic yam-putrefactive bacteria [Pseudomonas cepacia YAM-10 (@) and Pseudomonas rhoda-

siae YAM-12 (O)], and Escherichia coli (7).
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(d)

Fig. 3. Photographs of fresh-cut yams, which were treated with
(a) distilled water, (b) sodium hypochlorite (100 ppm), (c) acetic
acid (0.1%) and (d) maleic acid (0.1%), after 14-days storage at
4°C.
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Table 3. Changes of color, pH, brix and microbial growth in fresh-cut yam after treatment of 0.1% acetic acid or 0.1% maleic acid.

After treatments, the fresh-cut was stored at 4°C for 14 days.

With Treatments
micc‘;lo";i’a*f;rz’;ih et g ilized water  NaOCI (100 ppm) _ Acetic acid (0.1%) _ Maleic acid (0.1%)
0 1ad 0 14d 0 14d 0 14d 0 14d
L 7520 73.02 7496 7461 7468 7490 7489 7484 7513 7435
a 196 <009 204 -161  -144  -165  -182 078 244 031
b 371 1196 418 1005 2.58 4.90 2.52 3.90 244 5.79
£ . 8.74 0.53 6.37 1.35 1.26 1.24 1.25 1.36 2.79
pH 6.16 6.16 6.15 6.65 6.82 6.67 5.60 5.55 5.65 5.62
Brix (%) 5.9 5.1 5.9 5.0 5.9 5.0 5.9 5.0 5.9 5.0
Log CFUlg <2 8 <2 8 <2 8 <2 5 <2 5

YAE = J(AL)2 + (Aa)2 + (Ab)2, where L, a, and b represent lightness, redness, and yellowness, respectively.
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Table 4. Changes of color, pH, brix and microbial growth in artificially contaminated fresh-cut yam by treatment of 0.1% acetic acid
or 0.1% maleic acid. Initial microbial contamination with Pseudomonas rhodasiae YAM-12 was adjusted to 10® CFU/g-yam, and the fresh-

cut was stored at 4°C for 14 days.

Treatments

Color, pH and Without treatment

microbial growth Sterilized water NaOCl (100 ppm) Acetic acid (0.1%) Maleic acid (0.1%)
0 14d 0 14d 0 14d 0 14d 0 14d

L 72.43 61.15 73.19 63.00 70.72 58.36 73.54 65.19 73.64 68.13

a -2.05 1.12 -1.10 -4.32 -1.46 -1.26 -1.94 -2.83 -1.94 -2.31

b 3.82 21.70 4.09 29.40 0.01 24.94 2.96 23.44 3.68 18.41

E - 21.38 1.24 27.36 422 25.39 1.41 20.93 122 15.21

pH 6.16 7.65 6.16 8.43 6.98 7.69 5.68 7.52 5.90 7.60
Brix (%) 5.9 2.8 5.9 34 5.9 1.8 5.9 4.0 5.9 3.4

Log CFU/g 6 8 4 8 4 8 4 5 4 5

TAE = . (AL)? + (Aa)2 + (Ab)? , where L, a, and b represent lightness, redness, and yellowness, respectively.
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