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The Hypoglycemic Effect and Palatability of Doughnuts and Pound Cakes Prepared
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The aim of this study was to produce doughnuts and pound cakes capable of reducing postprandial glycemia.
Proximate composition, 7z vivo hypoglycemic effect, and palatability of the products were investigated. In
doughnuts, mixing ratios of Japanese whole rye, whole wheat, and hard flours were 0 : 0 : 50 (D0), 0 : 40 : 10 (D1), and
40 : 0 : 10 (D2). Total dietary fiber (TDF) level was higher in D1 and D2 than in DO0. Blood glucose level was
significantly (»<0.05) lower in D1 at 15min and in D2 at 15 and 30 min than in DO after 50 g sugar loading in healthy
subjects. Acceptability of D1 was higher and that of D2 was lower compared to DO. In pound cakes, mixing ratios of
Japanese whole rye, whole wheat, and soft flours were 0 : 0 : 25(C0),0 : 20 : 5(C1),and 20 : 0 : 5(C2). TDF level was
higher in C1 and C2 than in CO. Blood glucose level was significantly (»<0.05) lower in C1 than in CO at 90 min after
50 g sugar loading in healthy subjects. Samples did not significantly differ in palatability. The results suggest that the
selection of main raw materials and the processed food form are important factors in producing bakery products
with hypoglycemic effects and high palatability. (Received Apr. 15,2015 ; Accepted Jun. 1, 2015)
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Table 1 Ingredient composition for three doughnuts and

pound cake products (%, w/w)

DO D1 D2 CO Cl C2

Wheat flour 50 10 10 25 5 5
Whole wheat flour 0 40 0 0 20 0
Whole grain rye 0 0 40 0 0 20

DO: Wheat flour doughnuts, D1 : Whole wheat flour doughnuts,
D2 : Whole grain rye doughnuts, CO : Wheat flour cake, C1 :
Whole wheat flour cake, C2 : Whole grain rye cake.

FIVF—REREIT Y VN7 E dkeal/g, BE : 9kcal/g
BLXOBAY) : 4kcal/g & L7-.

3. IMm¥E(EEFImHEzhE

1 x %
REFOBELZHM L, THEEEBIARRFOMRE 254
KI5 4 7104 (GEEG 203116 5%, MERIAE - B3
& - etk 7 %, BMI: BE199+15 - ik 21.3+£18) #xf
& L7z BB, RIFRI, BEESFE A E S M
BELREESOAR (09-3) #FCEMSIN. £/, KTV
T4 7 10 %4 O W o> 22 5 EE MBS fiE 1% 85.5 £ 7.8 mg/dl
T, WEE (<100mg/d)Y TH o 7z,

(2) EBOTIA >~

RIFZEIE A — B 12 L 5% F—F VB E &Kr —FE
BUIBIF 27024 —N—3BEEEL, 74+vaTy
MEI3HMPLEE L7z F72, BBEmHIZEE L 2L D
B L \EE R 7 L O — LV OfERUSREL T, EIR b B E )
WCHUA XA L, BT H O 21 BRI & 24 H ol 5 B fa
F CRDISMEER L L7z

(3) 50 g #HEEAH Y EARINC & 2 IMAEfE O Wl 52

AR H L R ZE B R mAEAE (0 4) 2 llEr%, 15 (3)
2 LN EOENTHEREIASEKEF—FVBL T —FD50g
AR Y = &K 200 g % 10 43 [ CHEE S &, %15, 30
45, 60, 90, 120 ToIIHEMEAFE L 72, F/24F—F U B
LT —=F 2o TIEHNIREBOMEN S 1 ERAHAD £
TOMHMEM% L SRR Z 22 24 | (17 %) & 21 [\
(15#) #HZE Lz, HlmER, K774 TICIEEAM %
FEL, BEICT AL ICHM L. b, MR
NELE R SE SR 7V 7 A & NEO A —/8— (ZHUL2EIZE
A, i E), IR A AR 27V 7 A b NEO + ~
— (ZAMLEgErT, &) 2L, #fAaL LT
ATAX—=T T 745 yF (FIVE, HHK) 2774~
FyFEMAT 4 =75 (7VE, R 2EHLEN
i1 o 7z,

(4) GI DHlsE
FREFMUEART 74 712, 50g RELMTHEREEE (Oral
Glucose Tolerance Test, L' OGTT &HB&ES) =47\, 2 BF
ORI MpER A mfEcRL, i 3-(3) oFERRIZLD
B &7z 50 g BEE A S5 D &8 > DI (A),



440 HARRAS LA 6248 95 201549 A (10)

Table 2 Proximate compositions of

three doughnuts and pound cake products

DO D1 D2 Co Cl Cc2
Energy (kcal/100 g) 345 348 380 398 409 415
Moisture (g/100 g) 25.9 26.2 17.6 26.4 26.3 25.0
Ash (g/100 g) 0.9 1.1 1.6 0.9 1.1 1.3
Protein (g/100 g) 8.5 8.5 6.2 6.3 8.2 6.6
Lipid (g/100 g) 10.4 11.5 11.3 21.5 23.8 24.1
Sugars (2/100 g) 52.6 49.8 57.4 43.7 38.6 39.5
Dietary fiber  (g/100g) 1.7 2.9 5.9 1.2 2.0 3.5

Energy coversion coefficient : Protein : 4 kcal/g, Lipid : 9 kcal/g, Carbohydrate : 4 kcal/g.

Nitrogen-protein converion coeffficient :

6.25.

See Table 1 for DO, D1, D2, CO, C1 and C2.
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Fig.1 Effect of three doughnuts (A) and pound cake (B) products on blood glucose level after loading of 50 g of

sugars in healthy subjects

Results are expressed as mean+SD (#=10). * : p<0.05 vs. control groups (D0 and C0). Age of subjects : 20.3+1.6; Ratio of
subjects : male, 3; female, 7; BMI of subjects : male, 19.9£1.5; female, 21.3%=1.8. (C) : GI of three doughnuts products, (D) :
GI of three pound cake products. See Table 1 for D0, D1, D2, CO, C1 and C2. DO, CO : =——,D1,Cl1 : = — D2, C2 : ===,

Table 3 Macroneutrient composition of three doughnuts and pound cake products

DO D1 D2 Cco Cl C2
Energy (kcal) 328 349 330 456 530 526
Serving size (2) 94.9 100.4 87.1 114.4 129.5 126.6
Total CHO (2) 51.6 52.9 55.1 51.4 52.6 54.4
Available CHO  (g) 50.0 50.0 50.0 50.0 50.0 50.0
Protein (2) 8.1 8.5 5.4 7.2 10.6 8.4
Lipid (2) 9.9 11.5 9.8 24.6 30.8 30.5
Dietary fiber (2) 1.6 2.9 5.1 1.4 2.6 4.4

50 g available carbohydrate was provided in six trials ; 7 =10. CHO : carbohydrate.
Available CHO=total CHO—total dietary fiber.
See Table 1 for DO, D1, D2, CO, C1 and C2.
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Fig. 2 Scanning electron microscopic observation of doughnuts (A) and pound cake (B) products

Scale bar : 1 mm. Upper figure indicates density (o, g/cm®) , which is expressed as mean. See Table 1 for D0, DI, D2,
CO0, Cl and C2). * : p<0.05 vs. control groups (DO and CO).
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Fig. 3 Sensory palatability of three doughnuts (A) and pound cake (B) products

Results are expressed as mean (2=43). * : p<0.05 vs. control groups (DO and CO). Age of panels : 19.4+0.9; Ratio of

panels : male, 7; female, 37.

See Table 1 for DO, D1, D2, CO, Cl and C2. DO, CO : ——, D], Cl : = — D2, C2 : ===
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