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Abstract

The purpose of this study was to investigate the antioxidative effect and quality characteristics of cookies made
with Lycii fructus powder(LFP). The cookies were stored at 50 ‘C for 40 days. The LFP additive increased the
moisture, ash, crude protein and volume of the cookies. When LFP was added at 5% into the cookies, the spread
ratioc was higher than for the control, the 10% and the 20% LFP cookies. As more LFP was added, the L-value
decreased, and the a--values and b-values increased for thecolor values. For the textural characteristics, springiness

and cohesiveness of the control cookies were the highest among the samples, the other side,

brittleness and

gumrniness were higher in cookies made with LFP than in the control cookies. Overall, the cookies made with 5%
LFP were preferred more than the other cookies, as tested forby sensory evaluation. The cookies made with LFP
contained mostly palmitic acid (C16:0) followed by oleic acid (C18:1) and stearic acid (C18:0). The acid value,
peroxide value, and thiobarbituric acid value were lower in cookies made with 5% and 10% LFP than in those

cookies made with 20% LFP and the control cookies.
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Lycii fructus powder (LFP), cookie, antioxidative effect, quality characteristics, color values, sensory

weta] Fakslso] Fi hHAo] gHYE HA
ApgAl] et B2 @77 dashy Jd s
A ARt Az ojzgon AFAANAE
4 FAEGAE FE AMESHL U

TF7V AL F-(Lycium  chinensis Miller)=  7}A| 3}

(Solnanceae)dl] <48l WS AW EO0F ofr]olA
Wol kAol eEveke A Al Azt 7t
3]'“1(#%}-1— 1982), UM E FHEE 3
T3 Aepg s FEFol F Aotk el A
T7IAGES] B E AFH, 42 7714, o
T2 AR, 3 @E 77 AHLycii fructus)zt sHH
HAe] RE2 @ZFFeld 1 eHed¥oE A7t
15~25 eam AEO| T 8YA%E Such Sojuzt
AXN FrAE AY, 2, BE, A, 287 Fd
83509 e AL=R 7eHo glon, ExFEd:
T7AE B8 2FS 9d9stA e Eo] v}
HAA 54 &3 d99 FHE B3R gon 54
o]l YT €F, AFE& THEte Gryoly AZF]
st E = AW Frpa 7| E5o] AvhHan BH et

Ir o

o

) fr o°

Al
=

o)



=
J
o

al 1985, A4 1989).
FARNE B 239 BN, A, e,
gd gie] dfEo low(lee SD 1995, Lee

MY & Sheo 1986, Oh et al 1990) 7|23} wjebsl
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1. AEE 3 M=8H

D AdAR

AFES AR E7hRe CFHAAEA] 72
TellAl 2002de] FdE oY 158, HEH= AE
FHEZIE EJAD, 83 CEFFAHEIA ¢
), #WelAaers PRRAE, %2 (PHEF
AREE A ADoIALeH, F7z= 2002d 8¢
2 Y A=A AdE AxEFL FYsSY
AlBE ARESHR O

2) F719] A= wjgv]

£ AgoAM F7] AE wi ] Table 13 2oh
9712 300 g, HE 200 g AE 200 g, €2 A,
wWo|ZA 9w 8 g& Hiestd dlxEs AXIH A,
APLE 2Ty ASNA YrFFE AL yw
A MBS AL 2T 2T F TR AE
9 gl st skt

3) 719 Az
FARE A7 #7198 dFAZTE S AL F
Zo A A BB o7 AEsts A7 WY(creaming

Kim HY et al 2002, Shin IY et al 1999, Han JS et method) & A}&3¥TH HEE Bo| Y1 F=HA
al 2000E 3 Qo ol Fr|RE o] &G F7|¢ S & AgS 9ol ok AR HoW v&E 27
Table 1. Formula for cookies made with Lycii fructus powder(%)
. Samples”
Ingredients Control L5% L 10% L-20%

Flour (g) 300(100%) 285(95%) 270(90%) 240(80%)

Lycii fructus powder (g) o 0%) 15( 5%) 30(10%) 60(20%)

Sugar (g) 200(66.7%) 200(66.7%) 200(66.7%) 200(66.7%)
Butter (g) 200(66.7%) 200(66.7%) 200(66.7%) 200(66.7)
Egg(no.) W 0.3%) 1( 0.3%) 1( 0.3%) 1( 0.3%)
Baking powder (g) 8( 2.7%) 8( 2.7%) 8( 2.7%) 8( 2.7%)

“Control : no Lycii fructus powder
L- 5% : 5% Lycii fructus powder added
L-10% : 10% Lycii fructus powder added
L-20% : 20% Lycii fructus powder added

« )

Baker’s percent
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Machinery Co.)ol @& wFo] 2z AHS
Ea 108 T2 F A4 1N ¥dg &
Aol AHgsAT. AR F OFIe EF
(polyethylene film, 1.5 cm FA)&te] ZetxE &7
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2. TIIX F7)|9] ULME 2N

Aul YEL AOACH(1980)o =3l FEL 105
T AxY, R A5, 2u9A 2 KELTEC
AUTO(Foss, 2200 Keltec)S A3l Micro-Kjeldahl

Hor 434

3. TRt 2712

719 §95%4
g 53 9 &
g9 FHE HE=

rlo %

4. 21Xt F7(9| oEM =3

F712] HA M (spread ratio)2 Yol s TAY
W2 e A02 AACC Method 10529 &
A3t 53] HHE &2 & F4Ee o83y

cookie 1709 o @ B W o)(em/7N)
cookie 171e] DI HF FA(en/7H)

& A (spread ratio)=

5. 71X F7|Q] Mz =X

F719] Az 232 A x}A(Chromater CR-200,
Minolta, Japan)Z &3t Wr|(L, lightness), A=
(a, redness), P E(b, yellowness)gre 53 wE =
detr I Hagoe2 Jehligeh oy AgHE
H &9 3standard plate)- L3t 96.95, a%k -0.03, bk
1.420] %t}

ot

6. TIIX F719 == =H
Azg F719) AL Rheometer(Sun compact
=

=

100, Sun scientific, Japan)Z o¢]&3}od 7 X(hardness),
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&2 A (springiness), o2 A
(brittleness), 7 2 (gumminess)& 53 vlE =4 atd
BHFE 0] 8359 1L, Rheometer?] &3 R27AL Table

29 2t

23/ (cohesiveness),
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A/ BEo) e BEEAstn AFFES
AF AP E HAQstd #E S
2zte) PEo O & AAFEE
I EFH F F gdEe] FEE -
g3 A 10AFH 11A1744] #53

ol®A FHHE FHA 08L& AP Az

F7E -G Z72x5x1 )2 AP olm)
BEE ABES dxd 98 3x8 A=z AR
o B/l EE F7)9 EREHY FFE vA =
A(color), "(taste), 7)(flavor), & ZHtexture), Z3T+4]
H7Hoverall acceptability)E 7THAE Hrtstd 74
AP JVax AAE S AASET Frhgd
o B5A4 B2 del@gsl ymck 14, o
gmek 23, 23 ymok 38, REolth 44, 27
gtk 57, oS Fth 6%, gudl 2ok 79) B
sto] A7t E4E AEE B2 ALE ey
Atk A AFH A5 F94 AE S SPSS
E A package(Mahony MD 1986)Z o] &3 ANOVA
testE AA¢ T ALEHZ9=2 Duncan’s multiple
range test(Duncan DB 1955)5 4 A 314t}
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8. TIIRt F7|Q| Xt 24

50 C @7)A AFe F712 F7]1E5 Blighst
Dyer#(Bligh EG & Dyer 1959)0] %£3l9 224 3
Z3AIL AOCSH(1973)e) wet A @4ihg F&4 3}s)e]
gas chromatography @ EA 51 th ZF, A]&E 10 goll 50
ml ] methanol®} 25 ml ¢} chloroform& &7 @o] 2
B 59 #2438 A7 Al 25 ml¢ chloroform&
gol 30x FF #d3 AlHT A7 HFF 25
nE FA7tele] 302 F<F #ASS T o7y, of
AT g ZAZAYIIZ A FAG F oo
chloroformZ%& ®ol FH&A7]11, 100 mgs A5

Table 2. Measurement conditions of Rheometer

Sample height 15.00 mm
Sample width 50.00 mm
Sample depth 50.00 mm
Plunger diameter 5.00 mm
Load cell 10.00 kg
Table speed 60 mm/min
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o] 0.5 N NaOH-methanol 5 ml & @3 208 F< 3
3A171 ¥ BFs-methanol 5 ml & 5% Z<F methylation
AlF13 p-heptan 5 mlE Po] FE3l9 GCo A4
ABEZE AT o Xkl BN xA
Table 33 Zgkth
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9. XMEIIZ wE FIIR F7)|Q Al FEu
sHatel §31 £
50 'C F271dA 4097 AFF FI1E Folehy

(Folch JM et al 1957)d) 9)&}d FAE F=3AT
Z, F7] 100 gol chloroform : methanol (2‘1) =3
£ 250 nl€ ¥l homogenizerZ vl gt T o3}
Ssie AR I LT IAN A 250
el &oE sted FEaRCh ol T 2Ag
35 WEste A2 AFdE BF gete 29 2
g7l B2 14729 F/RTE Jletd FE4
Eo EF%stn WFREAA FET TAT
chloroform £& £2] 3l sodium sulfate anhydrous =
g5A17l £ AFEFT gF(A LS rotary vacuum
evaporator2 40 ColN #AY &3¢ & AHsl=s &
e AavtAR @35 HUAIA FAEE dAh
A 859 27Hacid value, AV)E EFFAA D EA
H1994el o8 @3 H L, FHArsh=7Hperoxide
value, POV)= AOCS Official Method 8-53(AOAC
190)02 ZFs9°em megkg ol FASF T

“r—

=
L
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(e)
=X

pas
AT

TBA7Hthiobarbituric acid value, TBA)+= Tarladgis
(Tarladgis BG et al 1960) &2 +27] EfF%d o

2} atf AR 2 g8 100 mE FET F, 20 mE
# &} Kjeldahl flaskel @32 50% Q4L 0.5 ol

€ 7tetd #3571 SFAA 0 aE 42 SFA
% 5 ol TBAA2K0.02 M 2-thiobarbituric acid in

90% glacial acetic acid) 5 mE wU= AT
dol & TS F B T& FolA 08T 7+
AT ol& ALolA 208 FAAI & 2EF

EA(UV-1601, Shimadzu, Japan)E A}&&ted 530 nm

Table 3. Operating condition for fatty acid analysis by gas

chromatography

Instrument Varian mode 3400

Column DB wax(30 mx0.32 mm LD. 0.25 m)
Detector Flame ionization detector

Column temperature  165°C (1 min)-2 C/min-200°C (1.5 min)
Detector temperature  240°C

Injection temperature 210°C

Carrier gas N>

Injection volumn | A

Spilt ratio 50:1

Flow rate 20 yl/min
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TINA F719 AN E 4 2 Table 49
2o +EEY 23 2He g2 FERES
43%9om, 712 5% 9 10% A7} F71& 5.1%,
Ia]® 20%A7 F7) = 6.6%E b Egoh 2
3 zuMEy 29 daed v 74 22 3
el B24s ¥4 Urkwch
2. IR F719] HEM ¥ Fi)

HPG2 w50l FHHA 75 s B3
71 Al &sted @bF o @Al gluend] 8] Aol
(glass transitiom) 2 AHZA A7t Hol ¥k {5
o ZuE WA Yojud FHe ARPHEE

B Hdel s 2HET. mEpA go] s W
o gallEo] ol= AR HES VM eEN v}
Fod, 29 8343 Eagdol W dolx wkE
o AzE7l v Fokdol wt F5 Bagh o
e JA=F HAA ZE o9 5Pgo] ZolAA =
tH(Doescher LC & Hoseney 1985, Curley LP &
Hoseney 1984, Miller RA et al 1997). #+7]#} F#7]9)
AP Table 59 @o] FAA B2 @rhgo] B
545 A2 AR vUgwth F71A 5% JA7HEY
7F HE o] 107022 713 10% A7} 823,

L,

Table 4. The proximate composition of cookies

Parameter Samples”
Control L-5% L-10% L-20%
Moisture(%) 4.30 5.13 5.16 6.58
Ash(%) 0.93 1.06 1.05 1.33
Crude protein(%)  8.84 9.80 10.25 10.42

"Samples are same as in Table 1.

Table 5. Spread ratio and volume of cookies made with
Lycii fructus powder

Samples"’
Control L-5% L-10% L-20%
w2 72 +004  7.17+0.04 683+0.12 6.73x0.08
T 0.76:0.06  0.67+0.05 0.83+0.11 0.82+0.14
SR 9.47+0.01° 10.70+0.05" 8.23+0.06° 8.21+0.05"
Volume(en)  18.30 19.40 19.60 22.30

"Samples are same as in Table 1.
W : Widthness of cookies
T : Thickness of cookies
S-R : Spread ratio of cookies
™ ¢ . Values with different superscripts were significantly
different by Duncan’s multiple range test(p<0.05)

=z #era] A 218 A 135(2005)
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20% @7be 8212 JEh} o5 grzRg o
AA et ok sEGC] Be A7 Si

ggol A2 Frng HPAHol A vt P&
q 3% 0 FREZ) BLFE HPo) Zopl
= AFZ 3 (Doescher LC & Hoseney 1985)9} &
AtRTh 719 B3E EzE 183 em’, 7717
5% A7} 194 cm’, 10% A7) 19.6 cm’, 20% A7l=

223 em’'2 veht gz B 4 2ne 3
7bet #7019 57 o ge] FUtsHE Aoz e

Wo}h Lee JA et al (2002)¢] B¢t A A7 27
9 AFANNE rzRY A4S A 7719
257l o Bol FEQUD Rise] 2 Aze
ad 2Ee YT

3. TIIRt F7[Q M

Table 65} Zo] F7]¢] M2 A = JollA
F2 Fe g ol 2y, FLdgd 9T wah
2] Z¥Ql Maillard ¥Hg, Foll EQHdd Fof 9%
Fhetd sl whgel 9 st & g et o
HEES W ¥2 2x7 He E}EE 28 e
A EEAer 34 detA "o 90 %}—8_— 71 A
28 #dvtEe] BerE ""OW— AL Hgoy

TF21A 10% #A7F F719 712 20% 737} FAEe
f2LET gkl ANE@FTH FN=OUS =

A derga, dE2Ee 14 Yt osA #53
e AAN 1 B WSS Bl 5% F7t 27
OB 98 T+ Aoz melgth

Table 6. Color parameters of cookies made with Lycii
fructus powder

Color values

Samples"

L a b
Control 64.77+1.01 4.12+ 1.01 32.33+1.02
L-5% 66.90+0.21 6.87+ 1.21 45.20+1.02
L-10% 58.68+1.02 9.65+ 0.55 46.41+0.25
L-20% 57.45+0.45 10.8 +20.63 49.08+0.01

YSamples are same as in Table 1.

FA59%

ERELE

ST

4. TR F712|
T2 F7E #7919 71AH A o3 textured]

WslE A¥EY Fig 1~59 2t 7 S(hardness)ol
A 4474 37 AZHF g2 ¥

T2 A7bFe| FUHESE FE7E dotHgt B
7t AEE Bo FAG AF 7170 Aol
met A=7E Rt WA vl solAlE W
£ BREd oA F7 Ax £ FEo] #AF
Hol = FE7 dolAu o] FHEEA ARt
o= Aoz AZHETE Lee JA et al(2002)9)
BEst A AVF FIeAM = 2w AUk
7v Vg BA JEgen Az @AriFge] BeeE
A Jehd sEEER AV e Azt
"ok #7198 ©gd(springiness)el] g ZF AT S
AuEE ged2 dzde 7 A Jewx
TR FH7bgFol FUtSH wet o dolAe
Fe B4 719 -S4 H(cohesiveness)e] &4 2
F= dEx2Lo] 71F =3en, AAFoZ v£E
BAEE BAvh 7719 g 4 (brittleness) & A 7]

Rno=z
&%
il

Zte] FANEFE, dxgry 177 F7} F7)90A
S =A ety 53 AR 4dH FH5HA =
Fbetd Tz AA 7dA thA] ZASF =, o AL
AT A5 textureQ]AEA Q] BEAo] Y=
Aoz AZrd. 7719 A2 (gumminess) o] &7

As F7)A ZyF FA0 dRdEY 24 e
Yo, ARzl 7 el gasts 2SS Btk

5. TR F719| BHSHAN OlF VIS

Table 78 T713 £2& A7bd 7719 BEAA
Agpolth. F719 M FAA 5% A7 2717 655
oz 7 ¥ Uehgoed, 1 tgome 10%
7 so1Aes VER W, 20% At AbE @
& AFE usE: 2790 dol QoidE 5% A7
Tol Mg ®e AFE BYo®, 1 e
10%e1 4 5738 & H-E]-‘;a 3, 20% A7MEL
B o gol 218502 g 2 A4S

=1

o
=X

i

o A
u'\'_‘-g—

tHZiiL
LA

Table 7. Sensory properties of cookies made with Lycii fructus powder

Sensory attributes

les"
Samples Color Taste Flavor Texture Overall acceptability
Control 2.73+1.09° 4.09+0.73% 3.18+1.14Y 3.73+1.07° 3.3620.86"
L- 5% 6.55+1.12% 6.18+1.22% 5.91+1.28" 5.46+1.13" 6.01+1.17"
L-10% 5.91+1.01” 5.73+1.09" 5.27+0.88"™ 4.73+1.02” 5.3620.65”
L-20% 2.36+1.34 2.18+1.08" 2.64+0.94" 3.09+1.33° 2270977

YSamples are same as in Table 1.

Means+S.D.(n=10). Values with same letter at the column are not significantly different(p<0.05)

FFZ2HA AT A 2218 A 13(2005)
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Fig 1. Hardness of cookies made with Lycii fructus
powder during storage for 7 days
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Fig 3. Cohesiveness of cookies made with Lycii fructus
powder during storage for 7 days
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Fig 2. Springiness of cookies made with Lycii fructus
powder during storage for 7 days
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Fig 4. Brittleness of cookies made with Lycii fructus
powder during storage for 7 days
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Fig 5. Gumminess of cookies made with Lycii fructus
powder during storage for 7 days

Zuld] AN E 5% F7F FAAA A w2 HF
el I, 2AZS 5% FBIF FIVUF 546H 02
A VeRon, AdtAEg JEEE 5%, 10%, U
T 9, 20% w22 5% A7 FI Mg w2
#F5 Jeh o) #9391 o] (P<0.05)7F AATH

d BoHE e

6. TIIXt F7(Q| X|ghat RMQ| HE|

T2 A7 F7E 50 CoAA AGstEA A
Ab bl WslE AWE A Table 83 2t
BE A8 FQ APAo 2 & palmitic acid(Ciso)
7} b Zol XA SR, I 2O F oleic acid
(Cis.1), stearic acid(Cizo) L2 Bekow, Atgiord

.99 -

e A FEE vHE AFires delF linolenic
acid®d) FFHE 05%HAE=E U Ah AZ7|Te]
Agd wel gl e TaA el 7 A
2271 63.03~6895%E UtERHO] 60.33~64.19%%}
58.85~6427%2 VEhd TR 5% F7 #7194 F
712 10% A7 FART i FA eI,
polyene2 12.77~1329%9} 11.37~11.23%5 HAZ
TR 5% A7 FAA 10% A7 FARG 42
727~655%% VYERRSIT Park BH et al (2001)2
=3 $£84 FEEE FUtEe ARG AL
ZAS ANE AR S3 FEF2ES AV AA
AR A7} AAHALS S EuF v Ysd, 2

g3zl Has A AM21d A} 15(2005)
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Table 8. Changes in fatty acid composition of cookies during the storage at 50 T

Storage times(Day)

0 10 20 30 40
Control” 63.03 63.36 64.21 66.93 68.95
Saturated L- 5% 60.33 61.36 62.11 64.03 64.19
atura L-10% 58.85 58.95 61.59 62.62 64.27
L-20% 59.88 61.00 61.03 63.36 65.93
Control 29.80 20.50 27.58 26.52 24.50
Mon L- 5% 26.80 25.58 25.58 2352 22,52
oene L-10% 29.78 29.80 27.58 26.53 24.50
L-20% 29.35 28.55 28.72 27.36 24,87
Control 7.27 7.14 6.82 6.54 6.55
Pl L- 5% 12.77 13.06 12.11 12.45 13.29
vene L-10% 11.37 11.25 10.83 10.85 11.23
L-20% 10.77 10.45 1025 928 9.20
"Samples are same as in Table 1.
AFAME F71= 7HE7F Ay sk AA] F I ol A 0ol FH4rstE7H= 3.2~3.6 megikg
e MAE Aoz At oot AgvIzte] Agte] mEl RE AHTY
st ErME ooz Srkstdth HitstE Y
7. MAEAI|IZHN M2 721X F719] gitslt g 371 AL AF 104X = 4L F7HedrE 30
1) 47} d7tA FAs] F/etHI, 2 F Zhse AES
Are FARAEY AR gsiM 848 At AYPANNE d2EL A&$Foz F71s)
FE A FFY HEolvk [{IAGLHE RAFAE o, A7 309 Zd+ 3037 meg/kgE 7t B2 T
slg F35td FA ASE dodle gqlel 4 *&ﬁ}%ﬂ% eyl 1 Fole gaskgch @
(Cho HS & Park 2000). 772 5719 A 7ol w2 , TR 5% 10% A7F F7e 2ol vl
A& A7HE Fig 63 o] A% 04 0.78~0.88 ”E*ol S BHE EIPAT, 20% AVF F71
ol em AFv|Tte] AHFrol wet B AP T Ae dExgio 9 52 #gE7E Yy
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