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Abstract

In the present study, we investigated the quality characteristic of old pumpkin extract treated with enzymes. As a results, all
the groups treated with pectinase were better in quality characteristic than control group and the group treated with
0.15%(wfw) pectinase was specially great. All the groups treated with simultaneous pectinase and cellulase were higher in the
extraction rate than the groups treated with pectinase or cellulase. The experimental groups were divided into non-treated
control( [ ) and three treatment groups(II-IV) for optimum condition of enzyme treatment. The II and IV groups were treated
with 0.15%(wfw) pectinase and 0.15%(w/w) cellulase, respectively, and the IIl group was treated with both 0.15%(w/w) petinase
and 0.05%(w/w) cellulase. Yield for old pumpkin extract of the Il group (86.94%) was higher than that of other groups, but
there were no significant difference among the groups in soluble solide content and pH of the extract. Reducing sugar and
total sugar contents in the I group were 2.81% and 4.60%, respectively. Total carotene content in the I group (5.36 mg%)
was higher than other groups. Old pumpkin extracts in all the groups showed nitrite-scavenging ability to pH 12, 3.0 and 4.0.
Total free amino acid content in the Il group (176.7 mg%) was higher than other groups. Citrulline contents in the II and
II groups were detected 1.66 and 1.41 mg%, respectively but the contents in other groups were not detected.

Key words : old pumpkin, pectinase, cellulase, quality, extract characteristics

M E

SN Cucurbita spp.)S W] &dle I FENER
2A YA FTHKC moschata Duch)3} MA FuKC
maxima Duch) 3 #HFA ZEHC. pepo L)S.Z rolXTH1).
Feuvetel A AulsEe Sue tiR-E A £353 %%
7 28= o ARy} Yxor Aesd) we) o suky =
gato g Rk ot o#g SRk A ZhA]g %%-Tr?‘]
oA HohE Al Foke] ARggle]l Auirbsd FAER
vitamin C & vitamin A2} A7A|Q) carotene#} F-71E, 2lo]A
fr. A, A7, TEF Fol IR FF8 AFolth2,3).

T U,

S Sue FTASH ARY A5 EA NP

Aoz, WEHOZ AFo] @ A, HE7) BA, HFR
A7 52 99 B0z o8Ho] Jrkw). Azde
sesutel oA, Haq, AYA v, SR, B

Corresponding author : Yong-Jin Jeong, Department of Food
Science and Technology, Keimyung University, Daegu 704-701, Korea
E-mail : yjjeong@kmu.ac.kr

¥, ok, AddxF T B &
). 28y SN E AR FH
oli} 7HEEAY B AAHA 4
ARFAELAM 7Hed 38 dr)x
Ha o) Zeldle suE o =
0401,]_ }:ﬂq_e ZE‘% E‘:LZ] %
AL olsl Esty A9 58 FuF FTAE Ao
-8—_?"5‘]—1—- AX E}
AF7A Eete] B¥E AT ZE Park F@H Jang F(6)
o Hesdtel R AR, Heo SN &9t ¢ Tavie]
=t ZAo] BF A789), Shin

el 220 g% B

- 302 -



EaA Ad g

CERE

>

HE

vl

H A3

Loy

Ao AL H& 3HHe 2001 AR FHA G
AHel AR E ulolemni(F)el A Aol MHstn A
T ANE AASG Ao, E2AE JTEAE)NA
TA3 pectinase(HALE 45~55C, 9D7F 30,000 unit)o}
cellulase(H A LT 45~55T, 97} 80,000 uni)E A}2-5 )

ot o2

FE
Jeong?] W13y S8 BT 39 100 gl
15%(viw)e] 7t5Eat zzbe] E4AE HUKste  shaking

water bathol A 100 pm, 50C, 2A1ZF B9t &4A ¥HEARL
100 pm, 110C, 2413t F&3ch ol FAA H/VF
Az} 74ake] §3t FAlo) i BiEE ARSI

o 4

EoM Ma|xd M43

Park S(4)o] Fsld FEAAZE pectinaseE AR 3o
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Table 1. Added conditions of enzyme (%, wiw)
Enzyme I 1 m I\
Pectinase 0 0.15 0.15 0
Cellulase 0 0 0.05 0.15
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o] AFEN 50 mE FHE 7T g7l FHske 105Tel
A Zd AnAA I BAE 245y

pH o Mg 23

pHE pH meter(Metrohm 691, Swiss)E A3} o A
= UV spectrophotometer (UV-1601, Shimadzu, Japan)E A}
3}od Hunter’s color(L, a, b)E 233t
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Total carotene?| &2 &4
7}2E o]z F&2 Culd WH(16)S &3t &
7 Zo] gt &, TH F2E 50 miS 5%3k3L methanol

L3 acetone A0 F 22 . oJ7}3tgch Methanol#} acetone
F2d& 2% §ste] 10% KOHMeOHO 2 8120 H3HA
#A I H}NL ethyl ether SR o2 F35lH e dBA3}
2 wx)5}7) 93] 30% NaOHS 7lsted a2, AAAIZH
BAde B e 42D AT F T NaSOo|
g7 40TAAM FF39c 542 001% BHTZL
8192 Chloroform £<jo]| £3]&le] UV spectrophotometer
(UV-1601, Shimadzu, Japan) 465 nmojA] EFEE =48
t} Total carotene A& Umeda 59 EFIL=HANS &
f35)o] FFE B-caroteneS 001% BHT7} 3Hr¥ chloroformod]
£903 F 465 nmol A PLBAE Agelo] WAL,
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%2 8o] ¥4 YE=ZA (nitrosamine) 9] HAFEZ
ol opANEE AAFAY EE Edsie &S doli]
9)3led Kato 52} W (18) 2.2 520 nmol| A B} 475 st ot
Z ImM NaNO, &9 Imlo)) 47 %59 A|l§E Hrlsla o
7]ell 0.1N HCl(pH 1.2)3} 02M F4F f4ZNpH 30,42 11
g1 60& AHEEt, W &9 pHE 77t 12, 30, 42
2 6002 ZAT thg 37T 1AZE 5% ¥HFAIAT
she-gof 1 miol] 2% AP & 5 mE H7HEH F Griess A
2¥30% acetic acid2 ZZt FA|E 1% sulfanilic acid®} 1%
naphthylamine & 1:18]12 & A, AHE2A 24) 04 mE
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Table 2. Yield, residue content, soluble solid, reducing
sugar, brix and pH on old pumpkin extract under different
enzyme concentrations

) Resi i
Bo. vild (08 S M Bax o
)
I 71.7 19.10 5.36 3.85 57 537
i 799 17.71 5.39 430 57 542
m 828 15.96 534 426 60 534
vV 825 14.80 512 4.67 6.1 531
VvV 834 14.56 5.75 5.16 64 530
VI 8438 14.47 5.96 5.13 63 531
I: Extracted 110°C, 2 hr.
II: Extracted 110°C, 2 hr after 0.01%(w/w) pectinase treatment
M : Extracted 110C, 2 hr after 0.05%(w/w) pectinase treatment
IV : Extracted 110°C, 2 hr after 0.10%(w/w) pectinase treatment
V : Extracted 1107, 2 hr after 0.15%(w/w) pectinase treatment
VI: Extracted 110°C, 2 hr after 0.20%(w/w) pectinase treatment.
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Table 3. Yield, residue content, soluble solid, reducing
sugar, brix and pH on old pumpkin extract under different
enzyme concentrations

Exp. Yield Residue Solu.ble Reducing '

no. (%) content solid sugar Brix pH
. (g
4] (%) (%)

I 696 19.03 5.33 3.99 53 525
o 804 14.38 5.66 352 58 526
m 859 10.86 6.01 441 6.1 5.16
IV 805 10.78 743 5.36 70 496
vV 837 11.50 6.83 5.07 69 496

I : 0.15%(w/w) pectinase treatment

I : 0.15%(w/fw) pectinase and 0.05%(w/w) cellulase treatment

I : 0.15%(w/w) pectinase and 0.10%(w/w) cellulase treatment

IV : 0.15%(w/w) pectinase and 0.15%(w/w) cellulase treatment

V @ 0.15%(w/w) cellulase treatment.
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A UEbsen, FARE ¥R 1475 go g 7 v U
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Table 4. Yield, residue content, soluble solid and pH on old
pumpkin extract under different enzyme concentrations

Exp. Yield Residue content Soluble solid H
) ® %) P
I 7853+141 23.04%094 651050 5.83+0.14
O 83.09+£3.04 1942+197 6.3%0.15 5.16%039
M 8694+184 14.75+3.40 64+0.10 5301044
IV 8460+180 18.01%0.75 6.5+035 5.69+0.14
" See Table 1.
M, BE, 999 0 4T 99
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Ztzyol FEzd UF F& ke F5E9] dg, 3
=, 399 4 AFEHFE Table 59 Jepl ok

Ao LEte 67.619 Zxa 7} 57.38~61.060.2 L}
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BEE P AR AU Z=E, b e 370e=
pectinaseRt A2 gk oA 74 2 S YER Tk

FET 630~6739 WHAZ UEEOn Jeong(13)Z Park
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Table 5. Hunter’s color, brix, reducing sugar and total sugar
on old pumpkin extract under different enzyme concentrations

Exp. Hunter’s color Reducing Total sugar
I Brix sugar
1o, L a b (%) (%)

[ 67611653 1861012 7851252 630010 2.14+0.41 345+030
0 60651066 1272023 3701055 647%006 2611020 4421070
M 5738+482 1772091 455£179 673+006 2811032 4601052
V 61061318 189£052 542£1.00 6601001 2551024 3651023

" See Table 1.
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Table 6. Total carotene and nitrite-scavenging ability on old
pumpkin extract under different enzyme concentrations

Exp. Total carotene Nitrite-scavenging ability(%)
no.” (mg%) 12 3.0 42

I 3924026 79.50+0.71 3242+345 4.82+0.13
i 5361027 81.01+957 49.32+020 5.70+0.50
M  429+019 7861124 2831009 5.70%0.30
IV 313+017 7621+093 22.53+185 -

" See Table 1.

F2EY JIRHxE FIFe 392m%Y FH Tl
o e vepligoen 44 Az PdME 3.13~536
mg% 2 cellulase B2 75 AL 02 FoiMe &
o2 eyt o]3§ A= Heo (N9 RuoA et
7} ek3k9] caroteneo] Zt2} 0.50, 1.22mg% FHohs AR =
=2 Agko|g o vyrodova £(22)0] B3l F8E carotene
gk 03~109mg% Aths AREde AY da we A
o2 yepsith ol $Hbe] FF, AuR, AlE THHEY
o] AA o Fe we} 2ol7t S AoE AZdHn

oFAMNEAASE ZE AT aFATo] vegton),
pH 609X o} A ALAT 75| hddte AoE Y
st} o} AL A AL pectinase BEAZ] TN I 7]F0]
A UEgen pH 12949 &A%E O A7t 27
=3O & ATt & Alo]lE HolA] ¥ pH 3.09]
AE 932%0.2 T2 AP vlE 52 £2A4%5% R44

- frelofnleat B

79 obuleste) 2% FHE LM ATE Table 7]
Jehidth & & ollmdgwEe 02 A s
AT, V)7 22 176.85, 171.89mg% & 162.44mg% 2] 5
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Table 7. Free amino acid on old pumpkin extract under
different enzyme concentrations (mg%)

Exp. no."
) I il I I\
Free amino act

Phosphoserine 0.10 0.10 0.12 -
Taurine - - - -
Phosphoethanolamine 0.23 0.16 - 0.19
Urea 0.54 044 0.56 043
Aspartic acid 15046 117.67 16050 137.50
Hydroxyproline - - - -
Threonie 0.19 0.20 0.31 0.26
Serine 0.46 0.28 0.52 0.49
Asparagine - - - 19.26
Glutamic acid 3.87 3.26 421 383
Sarcosine 0.09 0.07 - 0.03
a-aminoapidic acid - 0.15 0.16 -
Proline 0.11 0.12 0.16 0.17
Glycine 0.24 022 0.17 0.28
Alanine 0.93 1.02 0.40 095
Citrulline - 1.61 1.41 -
a-aminobutyric acid 0.02 0.02 0.02 0.01
Valine 0.62 0.66 0.86 0.75
Cystine - 0.04 - -
Methionine 0.01 0.03 0.06 0.19
Cystathionine 0.02 0.02 0.02 0.13
Isoleucine 0.18 0.19 035 0.11
Leucine 0.10 0.16 030 0.17
Tyrosine 0.03 0.02 0.03 0.21
b-alanine 0.08 0.07 0.05 0.19
Phenylalanine 024 024 0.32 035
b-aminoisobutyric acid - - 0.15 -
Homocystine 0.06 0.05 0.08 025
¥ -aminobutyric acid 221 2.01 1.13 1.61
Ethanolamine 1.13 0.11 0.74 0.20
Allohydroxylysine 0.03 0.02 1.12 0.10
Orinithine 0.13 0.10 1.13 0.29
Lysine 0.05 0.10 0.30 046
1-methylhistidine 0.01 - 0.01 031
Histidine 041 0.35 048 2.84
3-methylhistidine - 0.01 - 0.01
Anserine 0.11 0.07 - -
Carnosine 0.02 0.04 0.07 0.05
Arginine 0.54 043 0.96 0.08
_ Total 16322 130.04 176.7 171.7
" See Table 1.
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