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Development and Hypoglycemic Effect of
Low-fat and Sugar-free Cookie

Sunmin Park*, Young Soon Kim, In Chul Yoon, Eun Hae Seo
Byoung-Seob Ko' and Soo Bong Choi’
Department of Food and Nutrition, College of Natural Science, Hoseo University
'Division of Quality Assurance, Korea Institute of Oriental Medicine
*Department of Internal Medicine, College of Medicine, KonKuk University

Low-fat and sugar-free (LFSF) cookies were developed for patients with metabolic syndrome X, such as obesity,
diabetes, coronary heart disease, and hypertention, using artificial sweeteners (mixture of aspartame and
saccharin), pectin and herb extracts such as Polygonatum Odoratum (Mill) Druce, Schizandrae Fructus and
Lycii Fructus, without sugar and fats. LFSF cookies were composed of 7.5:1 of aspartame and saccharin, 5%
pectin, 49% protein, and 5% herb extracts, with reduced fat level. The values for area under the curve in oral
glucose tolerance tests were significantly lower in 90% pancreatectomized - (Px, n=38) and sham - operated
(Sham, n=8) rats which consumed LFSF cookies, than the control, which consumed regular cookies. Blood
glucose levels were higher and the peak levels were significantly lower in the LFSF cookie group than the control
group of Px and Sham rats. Blood glucose levels of healthy female college students (n=10) at 30 and 60 min
after the consumption of 30 g LFSF and regular cookies were not different, but they were significantly lower in
the LFSF-cookie group in diabetes patients (n = 10). In conclusions, LFSF cookie was considered as a good snack

for diabetic patients.

Key words: low-fat sugar-free cookies, aspartame, saccharin, Polygonatum Odoratum (Mill) Druce, 90% pancreatectomized rats

M B
Senttel ARIRAL BRSEA BUQ)
o kol BEA HES A F7hek W
HA7L st olz s B9 Az, 18
el 9= A% STk o,

g]

2]
EES]

B

»

T

¢

o
5 IS
o, 1

b
o om 1
oL
-©
oo 3

-0,
L
ofy
2
X

ok ¢
2
3

| 9ol 8% ol4el
17k H@A =2le)A

-
o

30 offf

£

o
o]

o

R

n
)

R

*Corresponding author : Sunmin Park, Food and Nutrition, Hoseo
University, Sechul-Ri, Asan-Si, ChungNam-Do 336-795, Korea

Tel: 82-41-540-5345

Fax: 82-41-548-0670

E-mail: smpark @office.hoseo.ac.kr

487

d AP Sk AxURe] T2 olsd M I%
G o]go)] ol g doA IS AeAA G s
doZ 4 9, Ao WA dF tirke] #3E 7y
HIRES fAl7] 71 S, AW thAbel] o) s doA EF
FYzH B T4 A s2E ST o)A dt
Hell FHAHo] o]2 I3 AdHAA dge e ST
71% ghe}, oleh 7k ARl <led Zpgo] AslEe] e
d Agdo] Frisle A WS A7 e ZeE o
Ay, opH7hx] Qled AL AstAlTlE dlol 74l
A= WA epgA Rl Arikgt AW dH S Aokek A9
olu} s AF7E AFAR #Ho] Sl AR HAuEUTH?

ARFTENA Aded AFES A Fdrles 2
7= WY 29 dhue SEF] 40%E HEolt HEoE
sashe Zolth & HAopsh bRl e 25 29
o] &g ZAANA BT XL IKHORY olFE T
7)o 25 HNEHe F9EA T &4 (glycogen synthase)
of &4 3 FEale] s darHew I8
S wE 2HA Y dEd AL FTHA BEEE



488 24 e A 34 A A 3 E (2002)

AT, 2R Agen} AP I 4FE W=
3o st Bede] Yo AUAA Bel JHAsE AL

BhEAEH gt & 4 ok

T AREE ﬁ%ﬁm FaAY Eget A&
ed Foist A ao] F2 ARHo| ghov, g
AAb e WHoge d9e FA% 4o WA A3
A 18] HAFE 2T Sfa HAI} HA} Afeld] 1y
S *é%%%}Ei WA it 2, 27t 4A Hske
2 Wi e 23]y AR BFe HE FAH A

}\] Tl ASolojAx 238 Fune odls =43 _/I: 2l

[*]
—

Azr

¢

~ O

EQ$NM

b QW APHS BANTEA BT A5 3
@ % 9E A4, %9 04 AF s Bayel T4
Ak AFAME olv] ofe] s THY AFo] Hjslo]

Yl BASE A4EA PARIAD Boke AW 704

2 4ASL Ao
Moz Qg Aol

N

HE 78, H&o] 4l
2 17 S7FIEA AR AF dig #ilo] &
st A, g MR AlXE 117‘]‘3 AFol el
TEI A STl AR AFe] A FApIA™ A
o]' ol 7t A —?—i]‘%a‘rql*i-— ’\]3}5]_’ Jes
0= x—];(]. 2] =] 1} NIE_,] AR =718 Aow Q—_]
r:} D2 SR By B8] A
HAL & e e FA ASAA o
 AigEee) 4 Agel RSAT, B A1l B
€71 ok VIS, FAASEE WRT A
(metabolic syndrome X)2 7FA|3 U&= AR
Z_/‘loi FAeto|ar X)H} &gfo] vy /L]o]
Belel S2e ¥, onla 3 o
) S Ay 59 % BeT e
2718 Aeske Aol

W~ﬁ‘l

D) rN
o m[o

i
ol

— > ol
ol\
i
l’-Ll

o
X
o

mRn&éoirio__r\*_ﬁ
f:

B>
g
ﬂﬂﬂ&r

o
B

)
rlo

AE o
A8 W=
s=d B, 2wz, ?"7 1A &AL 718 7] (heating men-
eyl A 80°CE @ ¥2] (Polygonatum Odoratum(Mill)
Druce), ©.7|ZHSchizandrae Fructus) Z#|Z 7] A(Lycii
Fructus)& 7zt 50 g8 B 2190 3A7F B9 94 &5
o F2% F Al 372 % 557](Buchi, Germany)
2 g AL G2 e ¥F AxU)d Wol &A
3] Az F dedte] 20°C YEIY AREE w7lA] B#
itk 77 Aol SHERIGAR, A1), /\E”(%U}
A, HRIGEAAE, AQ), EXEFE3RY, 98 At
|3t 2lo] Mfae FYo2 A FH ] o zH 3oy,
AEyg 7] Bl ARSI, dFAnEE ARG
7h SF71R AFE, A2 oA @RIAYE, LAY,
ME)ye SR vt AMsi Y.

MX|w 2ME 7] M=

F719) Qo ZYOL WYal) AN wdY F)e
Azstded A e gyt Ty wls 33% wE 7
AR, A9E Al eFgmgR Hrletg thTable

Table 1. Formulation of low-fat and sugar-free and control
cookies

Low-fat and

sugar-free” cookie Control cookie
All purpose flour 40.6 427
Shortening 48 8.5
Margarine 10.2 15.0
Eggs 17.8 17.1
Fat-free milk powder 9.4 1.3
Salt 02 04
Sugar - 15.0
Mixture of aspartame and
saccharin 66 )
Baking powder 04 -
Pectin 5.0 -
Herb extracts 5.0
(Unit:%)

UThe low-fat and sugar-free cookies containing 7.5: 1 of aspartame
and saccharin, 5% pectin and 5% herbs.
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Table 2. Nutritional components of the preferred low-fat and

sugar-free added with pectin and control cookies (unit: %)

Pectin” Control
Components .

0% 5% 10%  cookie
Calorie (kcal/100g) 341 325 303 420
Complex carbohydrates ~ 42.2 40.6 394 328
Simple sugar - - - 149
Dietary fiber 1.1 5.6 10.1 11
Protein 11.6 11.1 10.7 6.7
Fat 155 14.8 14.1 22.6

UThe low-fat and sugar-free cookies containing 7.5:1 of aspartame
and saccharin, and 5% herb extracts were added with 0%, 5% and
10% pectin.

Table 3. Results of sensory evaluation of low-fat and sugar-free
cookies made of different ratio of artificial sweeteners
(aspartame and saccharin) in healthy female college students

Sensory parameters aspartame : saccharin” Control
(0=10) 5:1 75:1 10:1 cookie
Color 370979 37+08 36+07 39+07
Flavor 35+£06 3607 32+08 39108
Smoothness 38+£07 39+x08 371206 39x08
Sweetness 30£07° 39%08 3.6+06' 35+06

Overall preference  3.1+08° 38+0.7* 34+0.7" 3.5+0.6°

YRatio of aspartame and saccharin was used for artificial sweetener
for low-fat and sugar-free cookie.

"MeantS.D.

95 scale evaluation: 1, very bad; 2, bad; 3, average; 4, good; 5, very
good.

“®Values on the same row with different superscripts were significantly
different at p<0.05.
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Table 4. Results of sensory evaluation of low-fat and sugar-free
cookies supplemented with pectins in healthy female college
students

Table 6. Results of sensory evaluation of cookies supplemented
with artificial sweetener, pectin and Polygonatum Odoratum
(Mill) Druce in diabetic patients

Sensory Pectin? Control

Sensory

parameters cookie parameters L %) g3 gggltsi(él
(n=10) 0% 5% 10% (n=10) (n=10)
Color 37106 38%0 37406  39%06 Color 38+07% 37+08 37+07 3908
Flavor 37108 390 39+08  39+0.8 Flavor 37406 36+08 38+07  39+07
Smoothness 3.8 +0.72 3.7+£0° 29406 3.9+0.7% Smoothness 38x05 3.7+06 37+08 39+06
Sweetness 3.8+0.7 3910 3.6+06 35106 Sweetness 3.8+0.7 3.9+05 3.8+0.7 3.6+0.7
Overall 38406 38+0a  31+08° 37408 QOverall 38408 37408 38407 38+07
preference preference

PLow-fat and sugar-free cookies with 7.5 : 1 of the ratio of aspartame
and saccharin were supplemented with 0, 5 and 10% of pectin by
weight.

MeantS.D.

5 scale evaluation is the same as scales in the Table 3.

a,bValues on the same row with different superscripts  were
significantly different at p<0.05.

Table 5. Results of sensory evaluation of low-fat and sugar-free
cookies supplemented with different herbs in healthy female
college students

Sensory
parameters ~ PODY LF SF Control
cookie

(n=10)
Color 371087 37406 3.8+0.7 39407
Flavor 37406 37+038 37407 38+07
Smoothness 3.8 0.8 37107 3708 38+08
Sweetness 39106 3807 39407 35+06
Overall 38209 3707  38+07 37407

preference

YLow-fat and sugar-free cookies with 7.5: 1 of the ratio of aspartame
and saccharin and 5% pectin were supplemented with 5% of
Polygonatum Odoratum (Mill) Druce (POD), Lycii Fructus (LF) or
Schizandrae Fructus (SF) by weight.

“MeantS.D.

Y5 scale evaluation is the same as scales in the Table 3.
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US1: Low-fat and sugar-free cookie with 7.5:1 of the ratio of
aspartame to saccharin.

9S2: Low-fat and sugar-free cookies with 7.5:1 of the ratio of
aspartame to saccharin were supplemented with 5% of pectin by
weight.

¥S$3: Low-fat and sugar-free cookies with 7.5:1 of the ratio of
aspartame and saccharin and 5% pectin were supplemented with 5%
of Polygonatum Odoratum (Mill) Druce by weight.

“MeanS.D.

95 scale evaluation is the same as scales in the Table 3.
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Fig. 1. Glucose tolerance tests in 90% pancreatectomized and
Sham rats.

*Significantly different from low-fat and sugar-free cookie group
in 90% pancreatectomized (Px) rats at p<0.05. **p<0.01.
*Significantly different from sugar-free cookie group in sham-
operated (Sham) rats at p<0.05. Significantly different in every
point measured glucose levels between Px (n=8) and Sham rats
(n=8) at p<0.01. Low-fat and sugar-free cookies provided were
composed of 7.5: 1 of the ratio of aspartame and saccharin, 5%
pectin, and 5% of Polygonatum Odoratum (Mill) Druce by weight.
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Fig. 2. Area under the curve of glucose levels in oral glucose
tolerance test in Px (n=8) and Sham rats (n=8).

Values on the top of the bar with different superscripts were
significantly different at p<0.05.
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Table 7. Blood glucose levels after consumption of low-fat and
sugar-free (LFSF) cookies in subject I and subject II (mmol/L)

Subject IV Subject II”
(min) 3 Control Control
53 cookie 83 cookie
0 48£0.8% 46109 36%12 89+15
45 6.1+14 65+12 102£1.8 13.4+22%*
90 6.3£0.9 6.2+13 9016 107+15*%

PSubject I: Healthy female college students.

PSubject 11: Type 2 diabetic patients.

983: Low-fat and sugar-free cookies provided were composed of
7.5:1 of the ratio of aspartame to saccharin, 5% pectin, and 5% of
Polygonatum Odoratum (Mill) Druce by weight.

“Measure blood glucose levels after administration of 30g cookies.
Mean S.D.

*Significantly different from sugar-free cookle group at p<0.05.
**p<0.01.
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