Journal of Marine Bioscience and Biotechnology 2006, p. 282-291

Vol. 1, No. 4

g2z o] A v|X = EX1E
Aok - 447 - olell' - ABA2 - BT - AEE"

Rieds

E2
“ojpu]glole Zels

3 Fed 71E4 ke d3

Effects of the Molecular Weight and Type of Chitosans on Shelf—life of
Makkulli. A-Ga Shin', Yoo-Kyung Jung', Ye-Kyung Lee', Meung-Soo Kang’, Hong-Kyoon' No
and Soon-Dong Kim" . Dept. of Food Science and Technology, Food Industrial Technology, Catholic
University of Daegu, Gyungsan 712-702, Korea. *Dept. of International Hotel Cuisine, Daegu Mirae College

Abstract  Effects of the molecular weight and type of chitosans on shelf-life of Makkulli were
evaluated during 18 days of storage at 25C. Two types of chitosans were studied: a-chitosans
with 11 different molecular weights (water-soluble, Mw = 1, 8, 22, 43, 67 and 616 kDa; acid-solu-
ble, Mw = 282, 440, 746, 1,110 and 2,025 kDa) and [B-chitosan (acid-soluble, Mw = 577 kDa).
Acid-soluble chitosans were applied as a form of chitosan-ascorbate. All chitosans were added
to Makkulli at 0.002% concentration, the optimum concentration established in a preliminary test.
Among 12 chitosans, the a-chitosans with 22 and 440 kDa exhibited stronger antimicrobial effects
than did other a- and (-chitosans. The results for pH, acidity, alcohol concentration, viable cell
counts, and sensory evaluation suggested that addition of a-chitosans with 22 and 440 kDa in-
creased the shelf-life of Makkulli by almost 1 week at 25C compared with that of control (without
chitosan) and other chitosan-added groups. Extension of Makkulli shelf-life by 1 week is fairly
significant in view of the magnitude of the total amount of Makkulli produced in Korea.
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Table 1. Experimental plots and abbreviations
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Plots" Treatments Abbreviations
Non-treatment Makkulli Con-1
Added water instead of chitosan Con-2
Water soluble control (MW 616 kDa) WS616
. a-Chitosan(MW 67 kDa 067

Water soluble chitosan a-ChitosanEMW 43 kDa; o3
a-Chitosan(MW 22 kDa) 022
a-Chitosan(MW 8 kDa) 08
a-Chitosan(MW 1 kDa) 0O1
Non-treatment Makkulli Con-3
Added ascorbic acid solution instead of chitosan Con-4
a-Chitosan(MW 2,025 kDa)-ascorbate CA2,025

Acid soluble chitosan a-Chitosan(MW 1,110 kDa)-ascorbate CA1,110
a-Chitosan(MW 746 kDa)-ascorbate CA746
a-Chitosan(MW 440 kDa)-ascorbate CA440
a-Chitosan(MW 282 kDa)-ascorbate CA282

B-Chitosan(MW 577 kDa)-ascorbate CAR
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Table 2. Soaking materials and ratio for preparation of Makkulli

Classification Raw spirits 1st Soaking 2nd Soaking Total
Rice(kg) 3 17 60 80
Rice koji(as amount of raw rice)(kg) 3 19 18 40
Water(L) 9 54 117 180
Live yeast(g) 60 - - 60
Citric acid(g) 264 - - 264
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Fig 1. QDA of Makkulli with chitosan-ascorbate(CA).
Abbreviations: CAO; control, CAl; 0.001% CA, CA2;
0.002% CA, CA3; 0.003% CA. Sw; sweet taste, Tt; thick
and tasteless, Mo; Makkulli odor, As; astringent taste, So;
sour taste, Re; refreshed taste, Ca; color acceptability, Ov;
overall acceptability. Sensory scores of all attributes were
evaluated by 25 panels from none at all(1 point) or dislike
extremely(l point) to very strong(9 points) or like very
much(9 points).
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Fig 2. Effect of chitosan on the changes in pH of Makkulli during storage at 25C. Values are means of

triplicate determinations. Abbreviations: See Table 1.
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Fig 3. Effect of chitosan on the changes in acidity of Makkulli during storage at 25°C. Values are means of triplicate
determinations. Abbreviations: See Table 1.
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Fig 4. Photographs of chitosan treated Makkulli (top; water soluble chitosan, bottom; acid soluble chitosan) stored

for 18 days at 25°C. Abbreviations: See Table 1.
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Fig 5. Effect of chitosan on the changes in brix degree of Makkulli during storage at 25°C. Values are means

of triplicate determinations. Abbreviations: See Table 1.
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Fig 6. Effect of chitosan on the changes in number of yeast in Makkulli during storage at 25°C. Values are
means+standard deviations of triplicate determinations. Abbreviations: See Table 1.
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Fig 7. Effect of chitosan on the number of bacteria in Makkulli during storage at 25°C. Values are means+standard
deviations of triplicate determinations. Abbreviations: See Table 1.

ascorbate A ] Troll A= AR} At
cycle ©]’d 7HAa= St

2 A7 RtEARAAE AP E A =7
e ‘]7‘“401] Z s 7 ]: 7/‘1°i WE}"’L

E5F %1 log

FAE T At = 1% #(60C°1W 10
Bt A2))3 chitosanA 2] & WaYsl= A7 &3
sl 01911—4'.

Shin & [21]2 “H2g]e] ¥E 5 a5 AT
E 297 = BF FUFehY O o] AAkte

!

Lo rr

ATAME AME HHIES AR 4£aq
alcohol =57} 6% W2 2 A
B9} JokaHo| 3| o] vt
o2 @7k skt aeja E
7} F7VE AT aske @A

o
g Al El:]— Vall!
RYA A=

Fo Ehyo] W



@y 22 kDad] 84 a-chitosan@}t 440 kDa9] a
-chitosan ascorbateS *| 2|3 A48l = &5 2 57|
A AlTrE AAEAF O EA 72 7]7E0] of dFd
ol AREH A

¢33 %
25CAA 12Y9 &< A7St chitosan*] 2] =2 2] 2]
alcohol' s =& Hlu 3 A3+ Fig. 83 o}
.]

oo 84 H 4H7H8A3 chitosan 2] 7ol A
£ %2 2733 alcohol's =7t A F kol 7439
ow thxFHe] FolArt it 18y 22 kDad)
T84 a-chitosan¥} 440 kDa®] a-chitosan ascorbate
E A2 A= 47 £7] alcoholE ZET ThA
=AY O FF5 fASeE A4S JEAH

A= A FAE 64A 7MA = EE A9} vh
NAZE BGA] AT o] FA alcohols =7}
Fold Z1oE AR EY 6YA o] F= HAFHAY
ZAr g7 WalEE A0 2 Kot alcohol s =7} 7

g ° ?/%
NEiRARRRl
S A BERERE
e

N

Alcohol degree (%)
-

Con-3 Con-4 CA2,025 CAL1,110 CA746 CA440 CA282 CAB

Fig 8. Effect of water soluble(top) and acid soluble(bottom)
chitosan on the alcohol degree of Makkulli stored for 12 days
at 25°C. Values are means+standard deviations of triplicate
determinations, different superscripts on the bars(a-f) indicate
significant differences at p<0.05. Abbreviations: See Table 1.
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