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Abstract

In this study, the quality characteristics of spray dried powders from unripe fig extract were investigated. The
protease activities of unripe fig and peeled unripe fig extract were 0.11 unit/mL and 0.28 unit/mL, respectively.
The spray dried powder of unripe fig extracts was analzed using different maltodextrin ratios (F-MD 5, 5% maltodextrin;
F-MD 10, 10% maltodextrin; and F-MD 20, 20% maltodextrin). The spray-dried powder showed the highest protease
activity with F-MD 10 (0.84 unit/g). The moisture content and L value of the spray-dried powder were higher
than those of the freeze-dried powder. The particle diameter of the freeze-dried powder (209.67 1um) was higher
than that of the spray-dried powders (22.18~37.33 pum). The water absorption index ranged from 0.18 to 0.40,
while the water solubility index ranged from 94.40% to 98.80%. In the in vitro digestion study, spray-dried powders
of the unripe fig showed a protease survival range of 16.47%~24.80%. In conclusion, it is considered appropriate
to use the spray-dried powder (F-MD 10) of unripe fig as a meat tenderizer for processing food.

Key words : unripe fig, protease activity, spray drying, quality characteristics

MOE

3} 3} (Ficus carica L)+ ot ¥vtu & 9984
T2 BT I (Moraceae)ol| &3l 212 AAIA 22 600
o] F o]ie] EFo] Bxsln, @ JAMY QIzte]

A o] gt Hd = dHA k). EIF Folae WHEsl
7F A3 Az ol gk v AR vE, =
el B3 g4 ficing U sk lo] &stEF
9l FHo|u o] Fol] ER7} Qlo] ol A gelA= 174
o= AHE 3 9lom2,3) ficine ficuss VH-o| A WA g
I = 424 bromelain, papain 2 1 512] protease S}
ol AKEAR o] &4 F AUTHE). AR = Lolalole]
7}2] 7Kcarica)A| o] H(5) L5 AAIZ Q] F2 2HA]& 1

*Corresponding author. E-mail : jhhong@cu.ac.kr

Phone : 82-53-850-3218; Fax : 82-53-850-3218

Received 9 March 2016; Revised 29 March 2016; Accepted
7 April 2016.

Copyright (©) The Korean Society of Food Preservation. All
rights reserved.

=9] Ae|xole} X|F3)| FZOo = H|wA v7} @i vl
7h 2w A ellA A= )leke). FEiviere] F AL
FE& BE8A % B A (horaish) 9t 5% =53 (masui
dauphine) &2 A 2] 8- T 2] 9o A] 10E€7H4] &5
© 7k AL E AuiEa ATk, @, FElate AakEA
Aol wlg- BFFste] 2 A Ade A% e v
A& sk o FARA L TEX|7F Wojx] nAas A
24 7FgAdo]l Eout 7hgg whx] Lol A olths).
T3 fElvEtl A = =X AT diFES 2 sk o
FE7)9] B A St 3 iy glolo = gty
o RFAQI Aulz} o) 71 B 8 ZE ol F
A = A F2071F 109 27 M E wol njAd &%
F3lae o] BAE AR e vl st ETh10).
olggh & F3lah= AFEHEA S 7Hx] 7} glo] #H71% 1
AUt A F3E o] & Aol ATl g &
1), =L F3lte] o]gleld 54 3 Hitst &4
(12), F-3}}E o] &3t At g Hx A Ao B3 A(13)
9 WA o e 3l A FE2] HA s
(14) T TFFet A7} o] Folx|an AN o= ekt F3)

- 355 -



IE o] &g AFEE H|S F3ltel| et A= AN
Al 2] o]r;}

nAlEsle] Ve EQPye S R, S Y,
Ahas gl -’F%’rﬁil‘%ﬁ T3t £4S Fola WA ol
2 E2S AYAa WA, B 2HAI7IH Y SHAIA
HAFS A sta, EES 42558 243e 5
o HH o= o] g5 TH(5,16). 15 - (spray
drying)2 I EEA& 3§, tldEA ] 271
o] ZES 1129 chamber® EF-3}= W 0 2(17) A
d3tE W F 7Pd B3t | Zlow O AR M

7

Bol o] EolddlA tged HHoz o] gHI 3t
(1820). EF-AZH ] A2 v]go] APy FHF HE9
Fg/dol FaL e AEH AYito] 7hsatd21) o
& Az Hgl &, FEdol T2 7 £ AFE
= AxE F Uth22).

ole] & AFelM e dFEA ] gl A& o] 8
glol A A7 H 1 gle vs Fas BRdx
ol-gste] BEE AxIN L T FHAEHS E

E =
o FF AF 712E &7 AFARA A P
3}

X

= 4 didy
A=

2 A3l AM8-H vl& T8} (Ficus carica L)E 737345
T a7 Akt A AujE 2L Al gutol ALg-3}

Atk

o= 23l FEES| M=

n|& Bl 252 448 dusta 7P A
A T ws Bl 7R Rl SRFE 13 (wiv)e] HlER
33k t}3 E47](problend 6, Philips, Amsterdam,
Netherlands) 2 1087t 48191, o] & 4587
(1236MG, GYROZEN Co., Ltd., Daejeon, Korea) S ©|-&-3}
o] 3,000 rpmellA] 1027 AAlwE] & § F5dS 1o

sete] Az

ERdz 29 Mz
1% F3}3} F=E 400 mLo| maltodextrin(malto-

dextrin, Baolingbao biology Co., Ltd., Shandong, China)<
5%, 10% 2 20% B]€ 2 %7} ¥ homogenizer(HG-15D,
DAIHAN scientific Co., Ltd., Wonju, Korea) = 7,000 rpm®l|
A 1083} Askstel RRAEE NER AZIGT ¥
Pz 218 BFE7](KL-8, Seogang engineering Co.,

Ltd Cheonan, Korea)& ©|£3lo] ¢ &% 150T, W=
= 100C, A8 FEFSEEE 12 mL/minC 2 10

A23d A3E (2016)

17,000 rpm o2 atomizerE 2Hgsle] B2 & B
70T o]ste] ¢hael] sl A5 =2 o] &stitt o
AT = FIAE Aok @& sARE TS A

o] Hlastich

Protease &4 &3

Protease 24< Kunitz'g(23)S W3 sl =339t
0.2 M sodium phosphate buffer(pH 7.0) 0.5 mLel| A& 0.5
mLE E£%3}1L 0.6% casein &< (w/v, Duksan pure
chemicals Co., Ltd., Ansan, Korea) 0.5 mLE 7}3}o] 71 &3}
L4 Z(BS-31, Jeio tech Co., Ltd., Seoul, Korea)S ©]-&-3}<]
37T, 100 rpmol|A] 20:2%F ¥HS-AIZ1 2 044 M trichloroacetic
acid(Acros organics, NJ, USA) 2.0 mLE 7}, ¢4l¥-e]7]
(1236MG, GYROZEN Co., Ltd., Daejeon, Korea) & ©|-§5
o] 3,000 rpmol| 4] 10237F YA EZ] st A45Y 1.5 mL
o] 0.55 M sodium carbonate anhydrous(Duksan pure
chemicals Co., Ltd., Ansan, Korea) 1.0 mL®} 1 N Folin
ciocalteu -4 (Sigma-Aldrich Co., St. Louis, MO, USA) 1.0

S 7ketaL 37Cel|A] 3087 HANEeAIZ] Ty B3
Al(Ultraspec- 2100pro, Amersham Co., Uppsala, Sweden) &
o]-g-3to] 660 nmol| A B EE 545t Th Protease 23
2 tyrosine (Sigma-Aldrich Co., St. Louis, MO, USA)= % &
dol g EERACZRE Adeiglon], BAT
(unit)= 155 1 ng9 tyrosines AA3t= &40 oz
2 eJ sttt

FEE=, Mz 9 X3 &3

o] FEEg e A9 5% 71(MB-45, Moisture
analyzer, INC., Ohaus, NJ, USA)E °]-&3lo] 4 O]- o
4715 @l 2 w7x] Axg v AR 05 g2 105C9]
Lol 2 th AeE FEA % Y=86.6, x=0.3160,
y=0.32142 R ¥ chromameter(CR-400, Minolta Co.,
Osaka, Japan) & ©]-&-3t] S743%1 2™ Lk(brightness), a
Zk(redness-greenness), b#k(yellowness-blueness)< 33| RHs-
SAsto] FaA 2 JepfAth £ A & 2] <
23715 BA381719930 particle size analyzer(LS-13-320,
Beckman coulter, Fullerton, CA, USA)E ©]-8-3}] isopropyl
alcoholol] FAHAIA S 1A

FE2ETX (WA % F288x[=(WSIl) &3

<*(water absorption index, WAI) & <=&-2-3]
A 4*(water solubility index, WSI) =72 philips(24)2] #H
S WFsle] =AY FAZ % 0.5 goll 20 mL
2 % 7}0}04 3,000 rpmow 2047 YA R % &
52 STATR AMEEIR o, e nlg] T
AE T3 57 ] o] ®2]3le] dry oven(OF-22GW, Jeio tech
Co., Ltd., Seoul, Korea)= ©]-8-3t] 100TCol| A 5A1ZF &<F

ol
FEFTA



Quality characteristics of spray dried powder from unripe fig extract 357

] QAo o
REFAF WAD= "0
a0
A= ol o] 7781 H.&k
R (WS, %) = S e mRER

in vitro Q1A W A3t 2E

in vitro QA W 2zt dol] tigh vl 73129 protease
242 Hur 5(25)9] in vitro human digestion®] multi-step
models W& ste] o] &at3l om, tigtekdol wet <13 9
A(pH 1.2) 0.1 N hydrochloric acid<, ¢1-& 47 (pH
6.8) 2 213 thal(pH 7.4)2 0.1 M sodium phosphate 5
g AHEste] AzsHth A= 3 gof] J1F 9 10 mL
£ #7}3le] shaking water bathol| A 2A]7F WHg- & Q1%
279 17 mLE A7kste] 37°C, 100 pmeoll A 1413 wh-g-s)
Gk 2+ 8o HIIA] sodium bicabonate 2 sodium
hydroxide & AHg-3t] pHE HA g U pH 129014 = 14]
7t pH 6.8 2 pH 7.40|M & 308 1702 slo] &34
protease A= %3kt

SAHXzE

APAoE 33 WHoR Pojo] PHLEEUAR b
WAL SPSS(19.0, SPSS INC., Chicago, IL, USA)E ©]-8-3
of RARHE AAstgon 2 23 BaRe o4

(p<0.05)2 Duncan’s multiple range test® 77 3}t

Zdn g 3
0| 23ty £E=2| protease 49

] 5ol wheE mls 78k} 3559 protease TS
H]3te] Table 19 YERAIT |l A v]s F8la) 5
9] protease &4 0.11 unitfmLo] 2™ ¥} F protease
2402 028 unifmLE W3] Aeld v Tojvte] §48
ol ¥ =2 As AT AUk Yoo 5206)°l wh=w
U9t Folzte] §4EdL 069 uniymLe] EAEA S e}
WL st ot ol mlsatel ehaato] Alg Bl EEY
o WE o]z Al Aoy vsitet gst 3F 2
Apol7h fl& o Atwvt drt. dubq o g 719 Azt
g 93l AEelA T2 Ea11 guRl, Badgl, )4l
< ol83taL glom o5 AIZH A ST EaR
Zeplla A S 23 248 7 &7 A3t
AR AREHEY) FF Vs e §7 AR o8
< @ A5 S ool AHShE Zo] potease @ S0
A ZARAY Zog doEnh

Table 1. Protease activity of unripe fig and peeled unripe fig
extract

Samples Protease activity (unit/mL)
Unripe fig extract 0.11:0.01"
Peeled unripe fig extract 0.2810.01

DAll values are means+SD (n=3).
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Table 2. Protease activity of spray-dried powders from unripe fig
extract

Samples” Protease activity (unit/g)
E-MD 5 0480077
F-MD 10 0.84+0,04°
F-MD 20 0.50£0.01°

F-FD 0.92+0.05"

MT 0.11+0.01°

"E-MD 5, spray-dried powder with 5% maltodextrin; F-MD 10, spray-dried powder
with 10% maltodextrin, F-MD 20, spray-dried powder with 20% maltodextrin; F-FD,
freeze-dried powder from unripe fig extract; MT, meat tenderizer.

DAl values are meantSD (n=3). Means with different superscript (a-d) in the same
column are significantly different at p 0.05.
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Table 3. Moisture, color value and particle diameter of
spray-dried powders from unripe fig extract

Moi Hunter’s color values Particle

Samples” ogture diameter
*) L a b (um)

FMD 5 259001 80310.02° 8910.01° 4.79:0.01" 22.18+0.32"

FMD 10 260:001" 82.68:0.02° 747:001° 4410.01° 26.58+001°

FMD 20 265:001° 86224003 566+001° 4.1810.01° 37.33+0.15°

FFD  147t001° 68.79+0.63" 7.57+026" 11.81+025" 209.67+3.29"

"F-MD 5, spray-dried powder with 5% maltodextrin; F-MD 10, spray-dried powder
with 10% maltodextrin; F-MD 20, spray-dried powder with 20% maltodextrin, F-FD,
freeze-dried powder from unripe fig extract; MT, meat tenderizer.

PAll values are mean+SD (n=3). Means with different superscript (a-d) in the same
column are significantly different at p 0.05.
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Table 4. Water absorption index and water solubility index of
spray-dried powders from unripe fig extract

Water solubility index

Samples ) Water abg;%i)on index

(WSL, %)

F-MD 5 0.18+0.06™ 98.80+0.04"
FMD 10 0.11£0.01° 99.1040.36"
F-MD 20 0.23£0.13° 98.08+1.42"
F-FD 0.40+0.08" 94.402.12°

PE-MD 5, spray-dried powder with 5% maltodextrin; F-MD 10, spray-dried powder
with 10% maltodextrin; F-MD 20, spray-dried powder with 20% maltodextrin; F-FD,
freeze-dried powder from unripe fig extract; MT, meat tenderizer.

PAll values are mean*SD (n=3). Means with different superscript (a-b) in the same
column are significantly different at p<0.05.
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Fig. 1. In vitro dissolution of spray-dried powders from unripe fig
extract in simulated pH 1.2, pH 6.8 and pH 74.

@, freeze-dried powder from unripe fig extract; MM, spray-dried powder with 5%
maltodextrin; A, spray-dried powder with 10% maltodextrin; X, spray-dried powder
with 20% maltodextrin. All values are meantSD (n=3).
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