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Development of Functional Hanji Added Citrus Peel( I )

— Hanji added Korean citrus peel —
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ABSTRACT

This study was carried out to develop a new application field and obtain the basic data of citrus peel as
waste in Jeju island and traditional Hanji for producing functional Hanji. The results measuring physical
and optical properties, water vapor permeance and antibacterial activity are as follows.

It was revealed that apparent density go as down but bulk raise up in the structural view of Hanji with
increasing of the addition various Korean citrus peel (citrus unshiu, cheonggyun and hanrabong peel, and
citrus unshiu peel powder) percentages, and that the density of Hanji added citrus unshiu peel was higher,
but bulk was lower in compared with Hanji added other kinds of peel. Those Hanji added citrus unshiu
peel, cheonggyun peel, hanrabong peel and citrus unshiu powder were very great not only in the strength
(breaking length, burst index, tear index and folding endurance) but also in water vapor permeant rate
in comparison with Hanji. The pHs of Hanji were neutrality (7 to 8). The brightness of the Hanji added
various citrus peel percentages was low in compared to Hanji, and the 40% addition of hanrabong peel
was the lowest. When 40% hanrabong peel was added to Hanji, it was very yellow in the color degree.
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When cheonggyun peel was added to Hanji manufacture, water vapor permeant rate was highly effective.
It is known that vacant space of intrafiber was reduced by image analysis of Hanji and the additions of
peel of citrus unshiu, cheonggyun and hanrabong were distributed equally in the interior of Hanji. The
antibacterial activity of Hanji added citrus unshiu pee!l is more than 98%.

After all, it would be able to increase utilization of Hanji, extensively. Namely, production of high quality
Hanji added functional materials is expected for new valuable industry of citrus peel and Hanji.
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Table 1. Thickness and density of Hanji
Addition amount of Basis weight Thickness Apparent density Bulk
citrus peel (%) (g/m’) (m) (g/em’) (cm’/g)
None 25.6 76.3 0.34 2.98
. . 20 23.6 84.8 0.28 3.59
Citrus unshiu
40 278 89.2 031 321
Cheon. 20 235 85.5 0.27 3.64
geyun 40 246 93.5 0.26 3.80
20 298 98.8 0.30 3.32
Hanrabong
40 232 85.2 0.27 3.67
Citrus unshiu peel 20 20.8 121.8 0.17 5.86
powder 40 28.5 162.8 0.18 571
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Fable 2. Physical properties of Hanji
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Addition amount of Breakzrl;gn)length Extention (%) Burst index g;%;ﬁ?f’; Foldln(%i;relg)u rance
citrus peel (%) MD'_ oo” W’ cp? KPemd) —ypo WD o
None 8.9 3.0 7.0 10.2 6.5 57.9 41.1 235 13
Citrus unshiu 20 4.7 4.7 8.2 8.5 54 490 421 246 6
40 4.0 3.9 53 6.1 5.3 43.8 32.6 344 16
Cheonggyun 20 92 6.2 22 29 5.0 439 324 252 6
40 52 52 3.7 3.7 4.8 43.9 37.6 322 33
Hanrabong 20 10.9 45 5.6 7.2 5.6 46.0  45.0 164 34
40 13.3 4.0 34 5.1 55 489 38.2 97 30
Citrus unshiu peel 20 0.8 0.2 7.9 8.5 57 67.5 61.7 195 1
powder 40 0.4 0.4 6.2 7.1 4.4 59.1 44.6 123 2
1) MD : Machine direction
2) CD : Cross direction
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Table 3. Optical properties of Hanji
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Addition amount of

Color degree

1 0,
citrus peel (%) PH Brightness (%) L a b
None 7.88 81.5 88.42 -0.61 3.10
. . 20 8.25 384 80.24 -0.29 14.78
Citrus unshiu
40 8.37 374 82.75 -0.26 17.41
20 8.32 43.2 82.80 -0.43 12.29
Cheonggyun
40 7.85 45.0 81.29 0.17 11.58
20 8.36 448 81.89 0.53 12.63
Hanrabong
40 8.37 357 79.58 -0.01 17.80
Citrus unshiu peel 20 7.85 57.2 82.57 0.22 6.15
powder 40 7.83 50.6 82.56 0.70 11.51
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Table 4. Water vapor permeance rate
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Addition amount of

. G (g/h) G' (gm>h)  Z, (m*h-mmHg/g) W, (¢/m’-h mmHg)

citrus peel (%)

None 0.200 40.014 0.297 3.367

. . 20 0.199 39.788 0.299 3.344

Citrus unshiu 40 0.195 39.056 0.304 3.289

Cheonggyun 20 0.229 45.894 0.259 3.861

40 0.209 41.722 0.285 3.509

Hanrabong 20 0.193 38.558 0.308 3.247

40 0.191 38.222 0.311 3.215

Citrus unshiu peel 20 0.216 43.138 0.275 3.636

powder 40 0.229 45.740 0.260 3.846
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Base Hanji

Citrus unshiu 20% Cheonggyun 20% Hanrabong 20% Citrus unshiu powder 20%

Citrus unshiu 40%

Hanrabong 40%

Fig. 1. The images of Hanji on image analyzer.

Cheonggyun 40% Citrus unshiu powder 40%

The early stage After 18 h
Staphylococcus aureus ATCC 6538

The early stage After 18 h
Klebsiella pneumoniae ATCC 4352

Fig. 2. The antibacterial activity of citrus unshiun peel Hanji.
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2ot H7R) ) A 943 s Yyt

PHE7~8 HOYIZ A& Lo, Mz
7] of u]a) R Yol 0 ], B FolH L shekE
B} 40% 7} A\ 7} 71 Wsteh s 22, gk
5} 40% 4713 3417} gk g 71 o] H9ink, =
SEE A2 W7 948 BHE Yehy, o)
F2LAEE 9agh kol F4E B3 YA
H)8) S4akA) Urekide.

A TERE SR 2 B4 AT, 22|
K Aol o] BEE o] Qo) YA BTk 497+ F-o] A
o) HL o 4 ATk w3 72k, A, Shakpure
M5 801 2) 72, o SolghA] YjRo] 1 B
AL & 4 AT E 7 BFukS WA A= 3}
 840] 98% ol4ko.2 &7 Lhehgtt.

ol4tel AT el & 0, 2% SHaA} hEe
F2 B0 HbsIo] A1 a1 B\ 2) BA4S FAA
A, 8719 A8 B2 7HAE o2 Al E) £ 2
2 A 2 utR A7l )3t LEA Y 7154 A
7} AAYE 0 2 A 2e TR Aoz luA
80884 14 5H U 7154 Holat 3|
o) ure WAl e 2 3l o) LR s}
RS

Al AL

£ Ao LS FBEE AT FAL B 2
2 24 AT Zol BALY WES S

=
EEE

1. S7=p, opAlot A=, mA2T Y, 273-274
(1997).

2.Kim, Y.D.,Kim, Y.J.,Oh, S. W, Kang, Y. J. and Lee,
Y. C., Antimicrobial activity of solvent extracts from
Citrus sudachi juice and peel, Korean J. Food Sci.
Technol., 31:1613-1618 (1999).



. Moresi, M., Clementi, F., Rossi, J., Medici, R. and
Vinti, L., Production of biomass from untreated or-
ange peel by Fusarium avenaceum, Appl. Microbiol.
Biotechnol., 27:37-45 (1987).

. Kamiya, S. and Esaki, S., Recent advances in the
chemistry of the citrus flavonoids, Nippon Shokuhin
Kogyo Gakkaishi, 18:38-48 (1971).

. Son, H. S, Kim, H. S., Kwon, T. B. and Ju, J. S,
Isolation, purification and hypotensive effects of bio-
flavonoids in Citrus sinensis, J. Korean Soc. Food
Nutur., 21:136-142 (1992).

.Bok,S.H., Lee, S. H., Park, Y. B., Bae, K. H., Son, K.
H., Jeong, T. S. and Choi, M. S., Plasma and hepatic
cholesterol of 3-hy-
droxy-3-methylglutaryl CoA reductase and acyl
CoA: cholesterol transferase are lower in rat fed citrus
peel extract or a mixture of citrus bioflavonoids, J.
Nutr., 129: 1182-1185 (1999).

. Monforte, M. T., Trovato, A., Kirjavaninen, S.,
Forestieri, A. M., Galati, E. M. L. and Curto, R. B.,
Biological effects of hesperidin, a citrus flavonoid hy-
polipidemic activity on experimental hyper-
cholesterolemia in rat. Famaco., 50:595-599 (1995).

A, ER} AN S o] 83 4R 24
WY §71 40 1112715711%, B e AT
HI1A (2004).

CE2E, TR AR L S = A o) disled, A E
3}, 5:44-60 (2005).

and hepatic actibities

r°"

HA Az 717 (A 15) 47

1085, 282, 8AR], A a2, AAF, A, 364
B*Xlxﬂzﬁllﬁi AT (1) -HAE A Az
B4, 22 Z5 24(4):15-21 (1996).

1. g3 2@7, WA, AR, AAR, AR, of
E3], SR YA A z2of ek A (T ) -3HA 2] A
2 9 B4 Bk 254):17-21 (1997).

12. 283, A&, W/, AR buka} 8- ghx) el 2] 7|
9, =g - ol FEE] FAFgeIE=EY,
409-414 (2003).

13. 9J¥lo}, 929 7ZHAsE L= AL H st
A A7 AFE 280 v 2= P, F2
0] 7], 38(2):35-42 (2006).

14. TS, A A WY Behnicouol 22 0 5

Oli

7]

lLl r
of o[r

%) 3ol T A7, Do) hahel (2000),
15, 4R, 73], &AL o] B3, o4 8, A BT

#| ) W o B g e o) SAof 3 A,
8= A 231813 7], 14(1):63~66 (1982).

16. o] gtef, o) 5, 4154, U7 #, NGH, 4T
ahak, A &) ek, P AES}AY, 441-467 (2000).

ol

17. o]® 3¢, o)A+, Monolaurini} Chitosan2 0|23} 3}
AAA %, =L - Fo|FE I et F =54,

41-42 (1999).

18. 7 Ao, 28, skt 9, 48|, A 84, &
W antn 550 g At A EALS
23}3)%], 11(3):319-324 (2004).

19. 0%, E4EF A7 HEFAE 912 Al A
db e B ol SR 514 (2000).



