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Quality Characteristics of Cookies prepared with Chinese
Sweet Tea Leaf (Rubus suavissimus S. Lee) Powder

Yeo-Joo Hong * Young-Sik Lee'
School of Culinary Arts, Chungkang College of Cultural Industries

Abstract

The aim of this study was to propose a mixing proportion by adding Rubus suavissimus powder, and to
determine the characteristic of the product. The spread factor and the hardness, moisture contents, and soluble
solids content of the cookies significantly increased with an increase in Rubus suavissimus powder, although
the pH of the dough, and L values of the cookies decreased when increasing the Rubus suavissimus powder
content (p<0.001). Total phenolic contents and DPPH free radical scavenging activity of cookies significantly
increased when more Rubus suavissimus powder was added. The antioxidant activity was highly correlated with
the total phenolic composition of sweet tea leaf cookies(r=0.976). Additionally, the consumer acceptability
scores for the 6% sweet tea leaf cookie groups ranked significantly(p<0.001) higher than those of the other
groups in overall preference. In conclusion, the results of this study suggest that Rubus suavissimus powder
is a good ingredient for increasing the functionality of cookies.

Key words: Rubus suavissimus, natural sweetener, cookies, quality characteristics, total phenolic
compounds, Chinese sweet tea leaf
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{Table 1> Ingredients of Chinese sweet tea leaf(Rubus suavissimus S. Le€) cookies

Additional ratio

Ingredients(g)

Reference Control 4% 6% 8% 10%

Sugar 200 100 96 94 92 90

Chinese sweet tea leaf powder 0 0 4 6 8 10
Flour 600 600 600 600 600 600

Butter 200 200 200 200 200 200

Egg 100 100 100 100 100 100

Total 1,000 1,000 1,000 1,000 1,000 1,000
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{Table 2> Density value, pH of cookie dough containing various amounts of Chinese sweet tea leaf(Rubus

suavissimus S. Lee) powder

Samples Density value(g/mL) pH
Reference 1.14 + 0.09"? 6.48 £ 0.04
Control 1.07 + 0.01 6.48 £ 0.06
4% 110 + 0.07 632+ 0.02"
6% 111 % 0.07 630+ 0.02°
8% 1.12 + 0.01 626 = 0.05
10% 1.08 + 0.02 6.09 % 0.04
F value 0.675 39.961***

Y mean+S.D.

? Values are meantS.D. a~c means in a column by different superscripts are significantly different at the p<0.05.

* p<0.05, ** p<0.01, *** p<0.001.
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{Table 3> Spread rate, loss rate, leavening rate values of cookies prepared with Chinese sweet tea leaf(Rubus

suavissimus S. Lee) powder

Cookie characteristics

Samples Spread rate(%) Loss rate(%) Leavening rate(%)

Reference 6.08 £0.15"% 9.82 £0.16 103.57 +1.89"

Control 451 £0.14° 1025 +£0.44 =2
4% 476 +0.09° 10.13 £0.25 100.62 + 047
6% 4.89 £0.01™ 9.90 + 1.15 10120 £0.16
8% 4.92 +0.02" 9.68 +0.25 101.84 +0.34"
10% 497 £0.02° 9.57 +0.56 10230 £0.17"

F value 107.495%** 0.616 4.826*

Y mean+S.D.

? Values are meantS.D. a~c means in a column by different superscripts are significantly different at the p<0.05.

* p<0.05, ** p<0.01, *** p<0.001.
? Reference of leavening rate.
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{Table 4> Moisture content, soluble solids content and hardness of cookies prepared with Chinese sweet tea

leaf(Rubus suavissimus S. Lee) powder

Samples Moisture content(%) °Brix(%) Maximum
Load (+kgf)

Reference 553+035" 2467 +1.15' 67.06 +8.88"
Control 447 £0.18° 1133 £0.58' 24.06 £0.36
4% 469 +0.01” 12.00 0.00" 26324071
6% 472 40.02" 1233 £0.58" 28.75 045"
8% 476 £0.02" 12,67 0.58 3162 221"
10% 493 +0.14" 1467 £0.58' 37.56 £2.53"

F value 13.260%%* 170.325%#* 50.488 %+

Y meantS.D.

? Values are meantS.D. a~e means in a column by different superscripts are significantly different at the p<0.05.

* p<0.05, ** p<0.01, *** p<0.001.
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{Table 5> Hunter's color values of cookies prepared with Chinese sweet tea leaf(Rubus suavissimus S. Lee)

powder
Hunter's color values
Samples
L a b
Reference 83.72 + 0.99"? —2.20 +0.06* 22.68 +1.34*
Control 85.80 = 1.74° —2.58 +0.42° 22.28 +0.86"
4% 77.88 + 0.57° —4.22 +0.19° 19.52 £0.28°
6% 76.50 + 0.36% —4.99 £0.30° 18.98 £0.01™
8% 75.28 + 0.63° —6.37 £0.80° 18.02 £0.19%
10% 68.92 + 1.43° —7.39 £0.36° 16.90 +0.47°
F value 96.569% 70.548%%5 25.05]

" mean+S.D.
? Values are mean+S.D. a~e means in a column by different superscripts are significantly different at the p<0.05.
* p<0.05, ** p<0.01, *** p<0.001.
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HaE Qo) tE9] flavonol ¥l BA Q] rutine 3+
2FsKKartika H et al 2007.), @35 (Fang SH et al
2008) 5o &4 vehdtta g A slof, HAt
F71 Artete] wlEA sishEe] S
< B4 vtk A

-5 X7 F719] DPPH At @tz
< Fig. 1(b)ell A8 Al &2 A7}
71¢] DPPH At @tz 4752 100 1g/mL
ol A 15.55+0.15~22.930.40% 2 =74 = 9]
o, 2T 14.0940.20% 2, 2 M7 &
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Total phenolic compounds content(mg!100g)
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Cookies prepared with Chinese sweet leaf powder

@

DPPH radical scavenging activity(%)
@

Control 4% 6% 8% 10%

Cookies prepared with Chinese sweet tea leaf powder

(b)

<Fig. 1> Contents of total phenolic compounds and

DPPH radical scavenging activity in coo-
kies prepared with Chinese sweet tea leaf
(Rubus suavissimus S. Lee) powder.

NS AR DR 2750 FelHor )
510! "4’(p<0 001). Az} FoAs AL AE 29
ksl g QA w31E Alshe HER o

S, R BN R USRS
phenolF-<} flavonoids® &&1#] )t} DPPH 2ht]
722 AA Wl EAste 2z ofyA|nh &
F AAE A I Yol AR A ZRE Ax;
EE FaE ool g Zo] &7¥H, DPPH
folo] My = g Gyt dukdo =z =
phenol 7 3}gHze] g} itslsdte el &
HAHAAE o] F= Aoz delA o, & Ao
ME ole} AR ZEHR=0.976)S JERNSITH
(Gheldof N & Engeseth NJ 2002).

7. JI8&

A2 BEE A 719 Vs 9o A
= (Table 6>°l|4] JERNSITE F7]9] (color)el]
A3 715 5= 6% F7FlA 7P =4 JeRt
reference?F -FrAFSFA o, 279} 10% H7H

oA 7HE SA UERSTHp<0.001). 3K(flavor)ol]
Me HETF 10% A7) ghol 7P wke
™, 4%, 6%, 8% H7ITe 7IEAFY 194 2t

UATHp<0.001). wehr] HAE AGA=
A7¥ete A5, AW AHERo] A2 F7]9 3]
g 2o F dS FoR dAdErh 7 E(hard-
ness)] 7% 4%, 6%, 8% H7FTol ] HlmA =

<Table 6> Results of preference test” of cookies prepared with Chinese sweet tea leaf(Rubus suavissimus S.

Lee) powder
Blend Overall
ratio(%) Color Flavor Hardness Mouth feel Sweetness preference
Reference 647+ 1117 663+£072°  593+139° 590+ 158 680+ 142"  7.00 = 0.87°
Control 440 £ 1.40° 437+ 1.10°  440+1.00° 473+139° 413+120° 380 116"
4% 567+142° 640+ 128° 550+ 111"  587+122° 610+ 145" 647+ 1.07°
6% 627+ 126"  653+120° 543+ 119" 710+ 152" 660+ 1.19° 697 £ 1.19°
8% 573+ 114" 630+ 1.58" 550+ 138"  567+156° 593+131°  623+086
10% 487 +120°  503+1.50° 503+1.16° 497+ 1.16% 500+ 134" 467+ 1.49°
F-value 12.039%** 16.834%%* 5.619%%* 10.492 % 17.707%%* 41.046%%*

Y 9-pt hedonic scale (1: extremely dislike, 9: extremely like)

? Values are meantS.D. a~e means in a column by different superscripts are significantly different at the p<0.05.

* p<0.05

#% p<0.01 % p<0.001.
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= Bo 10% H7belA 71sert 2
adte] HAb 22 Ubo] dA A o3 AF
Yt Felx] = 23ke] AsiE o Bl
THp<0.001). T3, 217K mouth feel)olHE 6%
bl 7HE =9k, 71E AFETE = g
< YERAtHp<0.001). A, @ute] 715 H7}
A3k, 4%, 6% 7Fll A E8ka(p<0.001), o]k
o} H7brol F7ket 7% 715 %) fhadte] A
2k Z7VEE AURIA F7HA17)= Ble] vl st
2| gfom, Aetat &3} AR8she Zlo] AdEd Al
© 2 Wt} AWk <Ql 7] S % (overall preference)
M= 6% H7H7F 7T wkeH, 6% ol A
7ol Al Hrbel wheh gho] ZRAdRithp<
0.001). 6% &7} referenece2t= A <
v, Hxbe 2mlek ERksked 0.0025%2]
2= ks Jehdtta Bago] glo], gk} ¢t
o, AR 7S =E Bekd 5 9len, 8% o)

rlo

o

THDong L et al 2005).

N. & B
2 AP e AEE ER AMS ks
A2S Bz A zsto] F7)d Hvstn, 1 F
A B ABIEA S 24 sle] G T

of HA Wi & st} stk Hap £
7h F7) whse] HEe 2S£

g 7 L=

N
gk zle]= $idTh HAF 22

s
o
RSl

d
(]

= TR Sk, Hak 28 Hrke] St
5 11 gho] YoAthp<0.001). #3142 4.76
40.09~4.97+0.022 HA}F 0 Mool St
= 340l S71FATHp<0.001). A ES AlE
b frelAQl Aol gilem, e HAwd
10% H7FrolA oha A Yebgth(p<0.05). &
b S A7 SRS 4.6940.01~4.93+
0.14%2 A} 28 Hrhdo] S/ 8 3%
o] 718l thp<0.001). =3}, F84 PR

il

g W 9 B 54 191

ZFS- 12.00+£0.00~14.67+0.58 °Brix(%)= =74
AL, HAp D VS ST FE @l =
oA tHp<0.001). A% =% A3} LgLe 77.88+
0.57~68.92+1.43 0.2 Az} H7}do] WolAf=
2481 31(p<0.001), 3}, agk(+red/-green)= 3
2 2 7ol whet gro] wrob o, bk A
7Vl whe} A =7} 7HA8H thp<0.001). 7
o] BAEE 24.06£0.36~37.56+2.53(xkgh) =, 2t
B bl wet 719 Arrt mobsthp<
0.001). F71¢] MtstEdow - dsd s
Bk 51.23+1.07~65.33£2.66 mg GAE/100 g2
2 SR, A5 IF fong 2folE B
Thp<0.001). A=+ &= A7} F719] DPPH At
Aoz 245 100 pgml T4 15.55+
0.1522.93+0.40%% S8 =3 oM, = 14.09
+ 020%%, Fzk J7ko] S7FeEa5 A dd
Z aA%o] foldow Z718l thp<0.001). H
2 8-S ke 719 715 Ut A3 F7)
o] M(color)ol] T3+ 71T EE 6% H7FollA 7}
Z =4 Uelga, Kflavor)dl A= 212} 10
% 7ol grol 7P Hekom, 4%, 6%, 8%
7 71EAIE oA Aol 7t g1 (p<0.001).
7d Z(hardness)2] 3% 4%, 6%, 8% 7ol A
H WA =8 7kS 1Bl o} 10% H7FrelA 715
T7b 2Aaskth(p<0.001). 9] 715w B}
AT} 4%, 6% H7elA =%a1(p< 0.001), 7}
ol S48 A% 71Ew ) 3hAske] Hak Wt
T AVURA S7HAI7IE ol uigAelA] g
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22 7709 A4S PN 7154 2z @
gol Fhsele] Thdt A3t Rolol = 485 A

Yo wat 771e)
%

= 57

+ 27
Lgkat A wrt ghastela, =Awrt ’0—7}5}95\
T : = bl

2
ERITHR=0.976). 7| 5% XA} AT} 6% A7}
Oﬂ/‘i ZAREARQ] 715wt 7P EgkoH, 6% ol
A7 A7k whet gho] HAastithp<
0.001). webr] HAE H7tste] A'o] AHeEE
A7 F)9) Az} Vs, 6% A7t 4
S AR F Us FoE dAddnh

HN

FAY: Rubus suavissimus, DA77, F7],
4 B4, & dsd gE, HA
&N=s
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