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The Effect of Bulking Agent on Quality of Kiwifruit Powder
in the Process of Domestic Kiwifruit Tenderizer

Jeong-Hae Rho*, Young-Boong Kim and Bok-Im Kil'

Korea Food Research Institute
'Department of Food and Nutrition, Anyang University

Development of tenderizer using domestic fruits was studied. Kiwifruit was dried using various methods, and the
quality of kiwifruit powder was observed during 12 week storage. Frozen kiwifruit was prepared in paste, dice,
and whole flesh. After drying, paste-type kiwifruit showed 2.0 and 1.3 times higher proteolytic activity than dice
and whole flesh kiwifruits, respectively. Nine hour of hot-air drying or 46 h of freeze-drying eliminated more
than 90% of water from kiwifruit, during which discoloring of kiwifruit occurred. Freeze-dried powder showed
6.6 times higher yield and proteolytic activity, and resulted in almost no discolorization than those of air-dried
powder. Addition of bulking agent affected the quality of hot air-dried kiwifruit powder, except color, resulting
in 3.2~3.6 times higher proteolytic activity than that without bulking agent, which is comparable to 60% of the
initial freeze-dried powder content. Moisture content of Kiwifruit powder with bulking agent sustained
consistently during 12 week storage, whereas proteolytic activity decreased for the first 4 weeks. Freeze-drying
is a preferable method to produce kiwifruit powder for tenderizer, although hot air-drying with bulking agent

treatment is more economical.

Key words: domestic kiwifruit, drying methods, proteolytic activity, bulking agent, meat tenderizer
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Table 1. Total yields of freeze dried kiwifruit by pretreatment type
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. Total enzyme activity Total enzyme activity
Yield (%) Moisture content (%) /flesh 1 g (UM) / powder 1 g (mM), DM
whole flesh 19.0£0.2 6.1£02 84,793 558 475.3£3.1
dice type 18.81+0.3 10.1£05 52,622£1,212 298.1+£7.2
paste type 184+£0.7 7.5£0.0 107,793+3,542 623.9+20.8
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Fig. 1. Moisture content change of Kkiwifruit paste during
various drying methods.
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Table 2. Quality of kiwifruit powder produced by various drying methods

Total enzyme ) Moisture content Optimal drying Color
activity Yield (%) .
/flesh 1 g (MM) (%) time (h) L a b
Before drying  177,240+246 - 86.9+0.1 - 520%13 -10.74+0.3 243+0.7
Hot-air drying 16,388 =580 13.6+0.3 6.4+0.1 9 57.1+20 -12£0.1 19.8+0.3
Lyophilization 107,793 3,542 18.4+0.7 75+0.0 46 65.1£09 -10.2+02 26304




808 St EABLEA] A 34 WA 5 F(2002)

Table 3. Yields and properties of kiwfruit powder tenderizer with bulking agent

Yield (%)

Moisture content (%) Total enzyme activity Total enzyme activity

/flesh 1 g (UM) /powder 1 g (mM), DM
Hot-air drying control 13.6+0.3 64101 16,388 =580 1287146
dextrin 2% 153105 11.0£0.1 61,391 +1,125 450.8+8.3
dextrin 5% 154£0.3 99+00 60,188 +845 4338+6.1
cyclodextrin 2% 13.34+0.1 124%0.0 55,583+1,742 477.1£15.0
cyclodextrin 5% 13.3£0.2 104£0.1 51,981+962 436.248.1
Lyophilization control 18.4£0.7 7.5£0.0 107,793 +3,542 633.2+20.8
dextrin 2% 17.3+0.3 6.2+0.0 107,837 2,875 664.5+17.7
dextrin 5% 18302 54£00 108,733+1,832 628.1£10.6
cyclodextrin 2% 17.5£04 11.5+0.1 96,688 7,658 624.3+494
cyclodextrin 5% 185102 99+0.0 604.6+£30.6
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Fig. 2. Moisture content of kiwifruit powder during 12 week
storage.
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Fig. 3. Proteolytic activity of kiwifruit powder during 12 week
storage.

R g7t e SUlak 71985 Axked ¥ Azt
N3 2Ya) Aol e o)gsty 54L& v i Easl
127 B¢t AgemA Edwsts HEsth Ax old A
AHE 23 AF paste FEIZ AAHLE & A7 dice
Ax ARk 2,08, 9y FSFHEE = 13HH =
g B aid-e Jepligoh, Az & Hels BY g%
AZE X7 B BAARE 4607 5 719 pased] F
B27F 90% o) WHAeH o] AZk Ft Aol vz}

P} FE BRIUG. DRRLe EAZT A4S FAUE
Azl Wa) go) Wkork FEIFE Ae] Fol7} 1}
A ootk GEAE AU A BAY DR EL
940 AT VeI $2A2S HeTFE Az

m{m rQL‘

[s)
o ok geuAE B vaEsgAE Jepfidoh 719 I
fo] Ao =AAZRE = B¢ AU Axd FEA
2 Arkst Ao 93 32 BH FZRAZNME A
oJ5) zlol7t Hov} FEAZXNME dextrin 5%5 H g 7
Ego] e Axisgs ;%—% SRS HolFdn),

§_ xﬂ‘ﬂ?’% o‘T’ “l_

HA| FAg)FEo of 3.2-3.68] © %%% 297 R
Ax o] drte AaAx AAEd HE 60% HE FES
£ Aoz Jeigth FEAC o Ao Aole HHEA
or

gk 127 ARsHe B RE AT dx 1 2
Ag @7}6} Bl gA e FREFS A% U e A
)
)

[e:

dg HoFTh AR Es BHe AFL
5 Az YIAE BHE ALFE A3 £
§ %hg Relth} QgshEgnh meky

9 2He) e AT 71 F FH duRsEs
Aeie SAAZI TEHolt RIAE 3



810
43| A F GFAZES S PHE AAN FWN F
e Yool ¥ # 98 peFan.

—

(93]

10.

11.

= ©

. Hong, J.H., Youn, K.S. and Choi, Y.H. Optimization for the pro-

cess of osmotic dehydration for the manufacturing of dried kiwi-
fruit. Korean J. Food Sci. Technol. 30: 348-355 (1998)

.Luh, B.S. and Wang, Z. Kiwifruit. Adv. Food Res. 29: 279-308
(1984) - .
.Lweis, D.A. and Luh, B.S. Application of actinidin from kiwifruit

to meat tenderization and characterization of beef muscle protein
hydrolysis. J. Food Biochem. 12: 147-158 (1988)
Kim, B.J. Purification and characterization of kiwifruit protease.
Korean J. Food Sci. Technol. 21: 569-574 (1989)

.Yoon, S., Choi, H.J. and Lee, J.S. Modification of functional

properties of casein by kiwifruit protease. Korean J.- Soc. Food
Sci. 7: 93-101 (1991)

. Cho, S.J., Chung, S.H., Suh, HJ., Lee, H,, Kang, D.H. and Yang,

H.C. Purification and characterization of a protease actinidin iso-
lated from cheju kiwifruit. Korean J. Food Nutr. 7: 87-94 (1994)
Baker, E.N. Structure of actinidin : Details of the polypeptide
chain conformation and active site from an electron density map
at 2.8 A resolution. J. Mol. Biol. 115: 263-277 1977)

.Bai, YH. and Rho, J.H. Application of proteolytic enzymes in

fruits for meat tenderization. Korean J. Soc. Food Sci. 16: 367-
371 (2000)

Rho, J.H., Lee, S.H. and Kwon, HK. The quality of freeze-dried
powder of domestic fig with bulking agent. Abstract No. 3-3 pre-
sented at the autumn join symposium (2000)

Lee, S.H., Rho, J.H. and Kwon, H.K. The quality of freeze-dried
powder of domestic kiwi with bulking agent. Abstract No. 3-4
presented at the autumn join symposium (2000)

Korean Nutrition Society. Recommended Dietary Allowances for
Koreans. 6th ed. pp. 260-261. Korean Nutrition Society, Seoul
(1995)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

=N FALSR] A 34 A 5 5 (2002)

Rho, JH., Lee, S.H. and Kwon, HK. The quality change of
fruits containing proteolytic activity during storage and lyophiliza-
tion. J. Korean Soc. Food Sci. Nutr. 29: 1057-1061 (2000)

Lee, B.Y. and Kim, HK. Quality properties of korean yam by
various drying methods. Korean J. Food Sci. Technol. 30: 877-
882 (1998)

Bai, YH. and Rho, J.H. The properties of proteolytic enzymes in
fruits(pear, kiwifruit, fig, pineapple and papaya). Korean J. Soc.
Food Sci. 16: 363-366 (2000)

Choi, H.J. Effects of proteolytic enzyme of kiwifruit on function
in casein. ML.S. thesis, Yonsei Univ., Seoul (1990)

AOAC. Official Method of Analysis. 16th ed. Association of Offi-
cial Analytical Chemists, Washington, DC, USA (1995)

Kang, M.Y., Chung, Y.M. and Eun, J.B. Manufacturing and phys-
ical and chemical characteristics of fruit leathers using flesh and
pomace of Japanese apricots. Korean J. Food Sci. Technol. 31:
1536-1541 (1999)

Dubois, M., Gilles, K., Hemilon, J.K., Robers, PA. and Smith, F.
Colorimetric method for determination of sugar and related sub-
stances. Anal. Chem. 28: 350-354 (1956)

Murachi, T. and Neurath, H. Fractionation and specificity studies
on stem bromelain. J. Biol. Chem. 35: 563-565 (1970)

Suh, H.J., Chung, S.H., Choi, YM. and Cho, W.D. Protease
activities in tenderizing effect of vegetables used as cooking
material. Korean J. Food Sci. Technol. 30: 883-887 (1988)

Kim, J.P, Suh, J.S. and Kim, J.S. Isolation and purification of
ficin from fig latex. Korean J. Food Sci. Technol. 18: 270-277
(1986)

Choi, J., Son, KM., Cho, Y.J., Cheon, S.S., Yim, S.Y. and Seok,
YR. Purification and characterization of bromelain isolated from
korean pineapple. J. Korean Agric. Chem. Soc. 35: 23-29 (1992)
Kennedy, M.J. Apple pomace and kiwifruit:Processing options.
Aust. Biotechnol. 4: 43-49 (1994)

Dreyer, J.J. and Van der Walt, W.H. Evaluation of apple pomace
as a bulking agent. South African J. Sci. 75: 124-126 (1979)

(20013 129 24 A4 20024 99 129 A=)



