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Abstract: The physicochemical characteristics of pumpKkin starches from three cultivars (M iben, Dongshen and Cuili) were comparatively
studied. The results showed that crude fat contents in three pumpkin starches varied between 0.15% and 0.25%, while crude protein varied
between 0.09% and 0.57%. The amy lose contents changed between 26.4% and 29.0%, and soluble amy lose contents ranged between 4.48% and
7.40%. Dongshen pumpkin starch showed gpparently higher contents of amylose and soluble amylose than the other two pumpkin starches.
Scanning electron microscopy showed that pumpkin starches consisted of oval granules a the size of 5~15 um with an average diameter around
10 um. X-ray diffraction studies showed that all pumpkin starches exhibited a B-type diffraction pattern and the degrees of aystallinity were
30.9%, 42.7% and 43.3%, respectively. The ranges of initial‘and terminated gelatinization temperature of Dongsheng and Cuili pumpkin
starches were 73.21~82.76 ‘C and.7866~89.88 C, respectively. While MiBen pumpkin starch had a bimodal phenomena with two
gelatinization temperature ranges being of ~69.00~75.67°C and 77.70~86.17 ‘C. MiBen pumpkin starch had the lowest solubility, swellability
and sediment stability, but the highest paste light transmittance. Dongsheng pumpkin starch had low solubility and paste light transmittance, but
moderate to good sediment stability and freeze-thaw stability . CuiLi pumpkin starch had the highest solubility and swell-ability, but showed the
lowest freeze-thaw stability.
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Table 1 Chemical composition of isolated starches from pumpkin (\Wet weight)
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Fig.1 Scanning electron images of pumpkin starch granules
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Table 2 Thermal parameters of pumpkin starches
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Fig.6 Coagulation and sedimentation of pumpkin starches
TERTRIRITIRRARAR SR 1 S B T2 BB RE 0
SRS, VIR, VERMITE BGRE I B ) Akos .
11 6 FIAR, A, BRI, AR THE R 7 BIFERFEL AT 4 h.
6 h 110 hid b, Hyek I BT iAmR w2 g K
(p<0.05), [ifijFiZHmEa TAaE. FEF—REII T,
st A A B R AEAE B35 72 57 (p<0.05). 2R
THEBHIBETTRSE M, BRIER IR, BEAVER
B7E. SMEMEURRERMRE, FEEE. BE
B BRI G LA XA AR AL
HEAZARE KB, WNEEEW S &E: RI>35E>
B, X =R SRR 8 R IR A] R 22 R A
— 2, PRI = ek B ek S A2 T

1]



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.8

REAZ 18 B RETURS E PE 22 S EEEE AR
#hig

=P EE ek T DR B TS A 0.15~0.25%
F110.09~0.57%:2 1] ELEESE AR AN A 1 ELBETE B 7 =
1E 26.4~29.0%F1 4.48~7.40% 2 7], ZZFHER T BEBEVE
KR ATVA VB R R T I R R
o VERYBURIR/INSTE 5~15um, P EAN 10 um,
J& T /IS R K URL, 22 TG AR (A R B R 3 T
ghmai R T BAL, 450N 30.9%. 42.7%.
43.3%. DSC Jp#r &SR] 22 veky L TP AEg JI
VER EMERIL, AT R RIS R . AR RIS
FEN M IAE 77.11 °C. 82.94 C B —/MEfY, Mtk
AL IR A 2 1 3 Y L 93 R 73.21~82.76 °C
78.66~89.88 C, EAVE M I IO (R0 5, FomIAL,
5 FE VE N 69.00~75.67 ‘CA177.70~86.17 C . ZRIEE
W IS ROK BRI P B v, VAR PR R AR TEN H
A BRI R IR B . Tl N 3R T b s 2
PEBAT, ARE T = e &S A fe e . A
WY B R e, 158 14.3%, AR THFIERIEEH 1)
BN N 4 T%F 4.9%, EA. KITE Ik
BT REK, 735108 13.8%- 13.0%, X Fie )
(R Rl BT s 2 SR AT K2R B, Ak
23.8%, FLURRRE e 1 I L e R R 2
IRTHEN W B0 IERR S P B, FON SR BE FIEAR

B LK

[1] #H.F)K Cucurbitaspp 3434 Am LH AR 55 D14
VP AR MR K52,2004
Chang Wei. Pumpkin Cucurbitaspp Compasition-analysis and

w

processing technology [D]. Yangling: Northwest Agriculture
and Forestry University of Science and Technolog, 2004

[2] AT, 2, e AR ] 5 pig S A7 DR B e 22
PRAFAE [I1.A S0 AR W K54 24 (B 2R FF 27 hR),2004,3:
112-115
Zhao Yipeng, Li Xinzheng, Zhou Junguo. Worldwide
production and diversity characteristics of Cucurbita species
[J]. Journal of Inner Mongolia Agricultural University
(natural science edition), 2004, 3: 112-115

[31 Merow S B, Hopp RJ. Storage Effects on Winter Squashes,
Associaions between the Sugar and Sarch Content of, and
the Degree of Preference for Winter Squashes [J]. Joumal of
agricultural and food chemistry, 1961, 9(4): 321-326

[4] Hurst P L, Corrigan V K, Hannan P J, et al. Storage rots,
compositional analysis, and sensory quality of three cultivars

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

of buttercup squash [J]. New Zealand Journal of Crop and
Horticultural Science, 1995, 23: 89-95

TRTNIW, A e A ) B K B S ik & A 2R
PR [3]. R L) 4%,2009,13:5928-5930

Xu Lishan, Yu Jinlong, Yang Yue an. Analysis of the
Relationship between the Content of Water and Sarch of
Pumpkin [J]. AnHui Agricultural Science, 2009, 13: 5928-
5930

VRN ILE LD B 8 A R TR AE KR B i A ek
BRI AR L[] M1k, 2010,10:47-48

Xu Xiaojiang, Shen Wushan, Huang Weizhong, et al. Change
of starch content in the growth process of pumpkin fruit [J].
Jilin Agriculture, 2010, 10: 47-48

R, i R A AR RBK. 7 TG by ) PR B 7 0] s m L
5 fr iU, 2003,5:50-51

Zheng Shichao, Tu Dawei, Song Laiging. Research on
properties of pumpkin starch [J]. Machinery for cereals oil
and food processing, 2003, 5: 50-51

Singh J, Mccarthy O J; Singh H, et al. Mormhological,
thermal and. rheological characterization of starch isolated
from New Zealand Kamo Kamo (Cucurbita pepo) fruit-A
novel source [J]. Carbohydrate Polymers, 2007, 67(2):
233-244

Stevenson D G, Yoo S H, Hurst P L, et al. Structural and
physicochemical characteristics of winter squash (Cucurbita
maxima D.) fruit starches at harvest [J]. Carbohydrate
Polymers, 2005, 59(2): 153-163

W XIpe i 04, 45 g S HC R TE B (1 2 9
[9]. 4 LU 2012,3:79-81

Yang Lei, Liu Xiaojuan, Zhao Lichao, et al. Research on the
extraction technology of pumpkin starch with pectinase [J].
Agricultural Machinery, 2012, 3: 79-81

THOE, JBTLE R X0 W R L B T 0 M SR e oy i R4 B %
H % e 0] & TR, 2004,4:86-88

Hong Yan, Gu Zhengbiao, Liu Xiaoxin. Extraction and
identification of amylose and amylopectin [J]. Science and
Technology of Food industry, 2004, 4: 86-88

W g, X fik X i S5 AT S E B B B AT AT O], £ R
% 2008,29(12):132-136

Chen Xiao, Liu Xin, Zhao Lichao, et al. Study on Properties
of Arrowroot (Maranta arundinacea L.) Sarch [J].Food
Science, 2008, 29(12): 132-136

JRE RN, SRR . T R A 1) AR AR P[] AR
k2 4%,2003,4: 63-65

Su Jian, Gong Li, Zhang Linquan. The treatment and

1789



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.8

[14]

[15]

[16]

[17]

[18]

[19]

[20]

1790

utilization of Water Chestnut starch waste [J]. Modern
agricultural equipment, 2003, 4: 63-65

Raeker M O, Gaines C S, Finney P L, et al. Granule size
distribution and chemical composition of starches from 12
soft wheat cultivars [J]. Cereal Chemistry, 1998, 75(5):
721-728.

WA R TR L, B0, 55 X T2 AT SN0 52 Sy RS & 3
FRIRIF 7 3k R [J] & 5 TR, 2010,1:432-435

Chen Fuquan, Zhang Benshan, Huang Qiang, et al. Research
progress of determination crystallinity of starch granular by
X-ray diffraction [J]. Science and Technology of Food
Industy, 2010, 1: 432-435

Valetudie J C, Guadeloupe L, Colonna P, et al. Gelainization
of sweet potato, tania and yam tuber starches [J].
Starch-Stéke, 1995, 47(8): 298-306

Ahamad F B, Williams P A, Doublier J L, et al.
Physico-chemical
Carbohydrate Polymers, 1999, 38(4): 361-370

Tian S J, Rickard J E, Blanshard J. Physicochemical
properties of sweet potato starch [J]. Joumal of the Science of
Food and Agriculture, 1991, 57(4): 459-491

Debet M R, Gidley M J. Three classes of starch granule

characterisation of sago starch [J].

swelling: influence of surface proteins and lipids [J].
Carbohydrate Polymers, 2006, 64(3): 452-465

R A B S TR R IR AR R SR AT SE D]
TolkFH,1995,004:10-14

Gao Qunyu, Yang Yigong. Research on influent factors of

[21]

[22]

[23]

[24]

[25]

rheological properties of starch paste [J]. Science and
Technology of Food Industry, 1995, 004: 10-14

A RSB, RS SERRI BRI TR A BT ST MR &
i AH4%,2006,13(6):46-48

Bian Xiliang, Wu Yinglong, Xia Fengging. Study on the
property of retrogradation of starch paste [J]. Grain and Oil
Food Science and Technology, 2006, 13(6): 46-48
XIIGF 45 JA/ N5, 5 AN )t b 32 0 VR 1) AR 14 T
F[I]. A EAR I 2#4%,2010,25(10):46-51.

Liu Xunyu, Yang Feng, Zhao Xiaowan, et al.
Physicochemical Properties of Water Caltrop (Trapa sp.)
Starch for Three Cultivars [J]. Journal of The Chinese Cereals
and Oils Association, 2010, 25(10):46-51

R I, ST PR AR A5 B L VR RIORE EE PR I A ).
H 51k Tk, 2000,3:38-40

Gao Qunya, Huang Lixin, Zhou Junxia, et al. Studies on the
Paste Viscosity of Pea Starch [J]. 2000, 3: 38-40

fer R s, 2 IR SRS R 2 R T ST, o KR
1%,1999,14(5):22-25

Gao Qunyu, Jiang Xin. Studies on the Paste Viscosity of
Mung Bean-Sarch [J]. Joumal of the Chinese Cereak and
Oils Assaciation, 1999, 14(5): 22-25

S ETE UHE. B il 23 R 1 e ) B [3. o i
N%541,1997,16(1):24-28

Zhang Yanping, Yan Yan. The Influences of Some Food
Ingredients on Pasting Characteristics of Starch [J]. Journal of

WUXI University of Light Industry, 1997, 16(1): 24-28



