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Effect of pH value in preparation process on functional properties of gelatin
from bighead carp ( Hypophthalmichthys nobilis) scale
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Abstract: The effect of pH value in preparation process on proximate
composition, yield and functional properties including gel strength,
melting temperature and turbidity of gelatin from bighead carp ( Hy-
pophthalmichthys nobilis) scale was investigated. Moreover, sodium
dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) was
used to evaluate the change of molecular weight distribution for fish
gelatin, The results indicated that regardless of pH values in the
range of 3.0~ 7.0 for preparation process, fish gelatin had a high
quality with high protein content and low ash content. With pH value
increasing, the yield of fish gelatin gradually decreased, however,
turbidity showed an increased trend. When pH value increased from

3.0 to 7.0, gel strength and melting temperature of fish gelatin in-
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creased at first, and then decreased. In addition, gel strength of gelatin
from bighead carp scale was related to molecular weight distribution in
some extent, Above results in this study could give some technical support
in the preparation of fish gelatin with special application.

Keywords: gelatin from bighead carp scale; yield; gel strength;

melting temperature; turbidity; molecular weight distribution
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The proximate composition of gelatin from fish

scale in different pH values

pHE KA dk/% EABRSE/ X Kaps/ %
3 4.3140.15"  93.59+£0.40"  0.40-£0.18
4 4.0840.220  94.294£0.09®  0.21-£0.04%
5 4.1840.27°0  94.09+0.53®  0.53£0.06%
6 3.8840.27°  94.75£1.07"  0.5640.26"
7 5.5040.43¢  93.5540.08"  0.86+0.12 ¢
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Figure 1 The effect of pH value in preparation process

on yield of gelatin from fish scale
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Figure 2 The effect of pH value in preparation process on

gel strength of gelatin from fish scale
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The effect of pH value in preparation process on

melting temperature of gelatin from fish scale
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Figure 4 The effect of pH value in preparation process on

turbidity of gelatin from fish scale
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The effect of pH value in preparation process on
molecular weight distribution of gelatin from

fish scale

15



F2EFE 128

/IS - RI pH X i £ £ 85l T T B R B A 5 )

TR 0 T SR I ek TR S B 0 S e . R
55 60 £61 898 B Je F 0 AR 4 L RR E TR R R A S Y pH fH. Bl
W BRAS A RV T I R A A W RS L ) e pH
3.0 HEATHIA . 5 AR Y SCHR T — 80 AW IT 45 R R
71 i WY IS 1 U5 M 5 L TR A AR LA 3G . RN IR
25 FUIF S S5 £00 £00 098 B K Y ol 32 R O S R 22 ) AN A A W
PRSP . AHIF T (0 1 J R O 85 £ 0 065 1T e ) Tk Ak 2R 7=
R —E R AR . A R R LK U — 2 BF 5T pH
B3 0 55 W Iz 43 - 45 4 10 52 0, LA i T 4% 5 B e R TH) pHE
(BRI 05 D 2R 1 I 08 B B 4 DR L 4 5 R
A ] fh ) 4

5% 30k

[1] HANANI Z N, ROOS Y., KERRY J P. Use of beef, pork and
fish gelatin sources in the manufacture of films and assessment
of their composition and mechanical properties [ J]. Food Hydro-
colloids, 2012, 29(1); 144-151.

[2] TABARESTANI H S, MAGHSOUDLOU Y, MOTAMEDZA-
DEGAN A, et al. Optimization of physico-chemical properties of
gelatin extracted from fish skin of rainbow trout (Onchorhyn-
chusmykiss) [ ]]. Bioresource Technology. 2010, 101 (15);
6 207-6 214.

[3] BALTI R, JRIDI M, SILA A. et al. Extraction and functional
properties of gelatin from the skin of cuttlefish (Sepia officina-
lis) using smooth hound crude acid protease-aided process [J].
Food Hydrocolloids, 2011, 25(5): 943-950.

[4] GOMEZ-GUILLEN M C., GIMENEZ B, LOPEZ-CABALLERO
M E, et al. Functional and bioactive properties of collagen and
gelatin from alternative sources: A review [J]. Food Hydrocol-
loids, 2011, 25(8): 1 813-1 827.

(5] XU g, Vo2, 5ol R MM fe B i i & LT ], & & S HUR
2007, 23(6);: 31-34.

[6] ETXABIDE A. URANGA J. GUERRERO P. et al. Improve-
ment of barrier properties of fish gelatin films promoted by ge-
latin glycation with lactose at high temperatures [ J]. LWT-Food
Science and Technology, 2015, 63(1): 315-321.

[7] HANANI Z N, ROOS Y, KERRY J. Use and application of ge-
latin as potential biodegradable packaging materials for food
products [ J]. International Journal of Biological Macromo-
lecules, 2014, 71. 94-102.

[8] NAGARAJAN M, BENJAKUL S, PRODPRAN T. et al. Char-
acteristics and functional properties of gelatin from splendid
squid (Loligo formosana) skin as affected by extraction temper-
atures [J]. Food Hydrocolloids, 2012, 29(2): 389-397.

[9] WANG Yan, REGENSTEIN J M. Effect of EDTA, HCI, and
citric acid on Ca salt removal from Asian (silver) carp scales
prior to gelatin extraction [ J]. Journal of Food Science, 2009, 74
(6): C426-C431.

[10] ZHANG Feng-xiang, XU Shi-ying, WANG Zhang. Pre-treat-
ment optimization and properties of gelatin from freshwater fish
scales [J]. Food and Bioproducts Processing, 2011, 89(3):
185-193.

16

[11] WANGTUEAI S, NOOMHORM A. Processing optimization
and characterization of gelatin from lizardfish (Saurida spp.)
scales [ J]. LWT-Food Science and Technology. 2009, 42(4) ;
825-834.

[12] LE T, MAKI H, TAKAHASHI K, et al. Properties of gelatin
film from horse mackerel ( Trachurus japonicus) scale [J].
Journal of Food Science, 2015, 80(4): E734-E741.

[13] TU Zong-cai, HUANG Tao, WANG Hui, et al. Physico-chemical
properties of gelatin from bighead carp ( Hypophthalmichthys nobi-
lis) scales by ultrasound-assisted extraction [ J]. Journal of Food
Science and Technology . 2015, 52(4) . 2 166-2 174.

[14] LIU Da-song, LIANG Li, REGENSTEIN ] M, et al
Extraction and characterisation of pepsin-solubilised collagen
from fins, scales, skins, bones and swim bladders of bighead
carp ( Hypophthalmichthys nobilis) []]. Food Chemistry,
2012, 133(4) . 1 441-1 448.

[15] WANG Ling-zhao, YANG Bao, WANG Rui, et al. Extraction
of pepsin-soluble collagen from grass carp (Ctenopharyngodon
idella) skin using an artificial neural network [J]. Food Chem-
istry, 2008, 111(3): 683-686.

L16] Al i il v BOAE 3Ry v B ol e v 48 %52 2015 [Z]. dbat:
H ARl R AR - 2015 31,

[17] CUNNIFF P. Official methods of analysis of AOAC interna-
tional: Volume I agricultural chemicals, contaminants, drugs;
Volume II Food composition, additives, natural contaminants
[J]. Trends in Food Science & Technologys 1995, 6 (11);
382-382.

[18] GIMENEZ B. GOMEZ-GUILLEN M. MONTERO P. Storage
of dried fish skins on quality characteristics of extracted gelatin
[J]. Food Hydrocolloids, 2005, 19(6): 958-963.

[19] MUYONGA J, COLE C, DUODU K. Extraction and physico-
chemical characterisation of Nile perch (Lates niloticus) skin
and bone gelatin [J]. Food Hydrocolloids, 2004, 18 (4);
581-592.

[20] KITTIPHATTANABAWON P, BENJAKUL S, VISESSAN-
GUAN W, et al. Comparative study on characteristics of
gelatin from the skins of brownbanded bamboo shark and
blacktip shark as affected by extraction conditions [ J]. Food
Hydrocolloids, 2010, 24(2): 164-171.

[21] JAMILAH B, TAN K, HARTINA M U, et al. Gelatins from
three cultured freshwater fish skins obtained by liming process
[J]. Food hydrocolloids, 2011, 25(5): 1 256-1 260

[22] CHO S H, JAHNCKE M L, CHIN K B, et al. The effect of pro-
cessing conditions on the properties of gelatin from skate (Raja
Kenojei) skins [J]. Food Hydrocolloids, 2006, 20(6): 810-816.

[23] GIMENEZ B, TURNAY J, LIZARBE M, et al. Use of lactic
acid for extraction of fish skin gelatin [ J]. Food hydrocolloids,
2005, 19(6): 941-950.

[24] NORZIAH M, AL-HASSAN A, KHAIRULNIZAM A, et al.
Characterization of fish gelatin from surimi processing wastes:
Thermal analysis and effect of transglutaminase on gel
properties [ J]. Food Hydrocolloids, 2009, 23(6); 1 610-1 616.

(F#% 132 T



F2EFE 128

1R AR G AR AT BRI R — A W OB AR R BB R £ D5 i S IR P T 5

[9] SEPE R, ARMENTANI E, POZZI A. Development and stress
behaviour of an innovative refrigerated container with pem for
fresh and frozen goods[J]. Multidiscipline Modeling in Materials
and Structures, 2015, 11(2); 202-215.

[10] S3Eah. F3C, FR, 5. A8/ A5 E 5 MR 3 22k 6

BroE[)]. TR 4R, 2014, 35(6) . 1 200-1 205.

[11] EWI, IhSCRY, SRR, A WAL/ % 52 & AL R Y 58 Ak 1%
IBETE SR 5 D] 46 8 AL B kL. 2014, 42 (9)
219-222.

L12] TG, Jrir, ERa, 58 AR e 90K BORNX 525 A0 22 B 5
PARBMEm L], ERERIE S HOR, 2014, 3(3): 250-255
[13] MESALHY O, LAFDI K, ELGAFY A, et al. Numerical study
for enhancing the thermal conductivity of phase change material
(Pcm) storage using high thermal conductivity porous matrix
[J]. Energy Conversion and Management, 2005, 46 (6);

847-867.

[14] Tkm7s, FERE. R4, 5. GUKEIR/ A5 2 A 78 6% A A R
FyPEREBE S L) ], MRS, 2011, 25(5): 173-189.

[15] E4k7F . BN, #4855 90K ZnO/ A 555 5 AHAE bR
YRRk BRI LT]. TR A B2 di, 2011, 32(11) . 1 897-
1 899.

[16] WANG Ji-fen, XIE Hua-qiang, XIN Zhong. Thermal
properties of paraffin based composites containing multi-walled
carbon nanotubes[ ]J]. Thermochimica Acta, 2009, 488(1/2):
39-42.

[17] CUI Yang-bin, LIU Cai-hong, HU Shan, et al. The experi-
mental exploration of carbon nanofiber and carbon nanotube ad-
ditives on thermal behavior of phase change materials[ J]. Solar
Energy Materials and Solar Cells, 2011, 95(4): 1 208-1 212.

(18] # i, VERE, S, 55, GUKEER /A 55 E & F 728 ik GE 41 RH
HEREBESELT . AR 4R, 2009, 23(12): 20-22.

[19] WANG Wei-long, YANG Xi-tang, FANG Yu-tang. et al. En-
hanced thermal conductivity and thermal performance of form-
stable composite phase change materials by using -aluminum
nitride[ J]. Applied Energy, 2009, 86(7/8): 1 196-1 200.

[20] ELGAFY A, LAFDI K. Effect of carbon nanofiber additives on
thermal behavior of phase change materials[]J]. Carbon, 2005,
43(15): 3 067-3 074.

[21] FHi dHeTs . BRar & 56, £ B il & 7 1 BORLAR X & 4 #1 kE
PR )] TR B2 4. 2016, 37(1): 168-171.

[22] LIN Jin-shan, WANG Li-wei. CHEN Guo-hua. Modification of
graphene platelets and their tribological properties as a
lubricant additive [ J ]. Tribology Letters, 2010, 41 (1):
209-215.

[23] FANG Xin, FAN Li-wu, DING Qing. et al. Increased thermal
conductivity of eicosane-based composite phase change
materials in the presence of graphene nanoplatelets[ ] ]. Energy,
2013, 27(7): 4 041-4 047.

[247 LIN Wei, ZHANG Rong-wei, WANG C P. Modeling of
thermal conductivity of graphite nanosheet composites [ J].
Journal of Electronic Materials. 2010, 39(3): 268-272.

(257 Bl . A 88 5 Sy i 3 il o8 o e A 5 R R [0 ). fbF DR 55 2
% 2010(6); 139-141.

(261 7% Ak, BRG], JBOHE , 5. A7 8RR 1 T AR AL AG Wi B AF hy i 8 R
T o s AR FE kD], fE T . 2014, 33(SD): 216-223.

[27] TR, 18805 20 BOR W H & S5 P e )] ;R4 T,
2014(8): 190-191.

(28] B 4%, SRAHJI, BRIW, 2. A SRR o i 8 1ol 4% Jon 590 A 5 i 21
g 2T 1 JBE 8 8 54T S LU ). A4 R BF 5 2% 4. 2016, 30 (1)
57-62.

(297 sk, 5% M 208 20 8O0 9 4 B S PERB W FE (DL M+ A8 JH K
29012, 41-53.

(E#% 16 70

[25] KASANKALA L M. YAN Xue, YAN Wei-long, et al. Optimi-
zation of gelatine extraction from grass carp (Catenopharyng-
odon idella) fish skin by response surface methodology [J].
Bioresource Technology, 2007, 98(17): 3 338-3 343.

[26] SHA Xiao-mei, TU Zong-cai, LIU Wei, et al. Effect of ammo-
nium sulfate fractional precipitation on gel strength and charac-

teristics of gelatin from bighead carp (Hypophthalmichthys no-

bilis) scale [J]. Food Hydrocolloids, 2014, 36 173-180.

[27] BADII F, HOWELL N K. Fish gelatin: structure. gelling
properties and interaction with egg albumen proteins [J]. Food
Hydrocolloids, 2006, 20(5); 630-640.

[28] EYSTURSKAR DJ, HAUG 1], ULSET A S, et al. Mechani-
cal properties of mammalian and fish gelatins based on their
weight average molecular weight and molecular weight distribu-

tion [J]. Food Hydrocolloids, 2009, 23(8): 2 315-2 321.

(EBF 99 1)

S K st Bt WA T A (R 45 44 2 5kt e 3 25 4 1 ) R
Wiy o [ AR A T e A A A et S 3l S e U7 & BIR A
T3 45 K IR BE A8 A A0 e BT IR A RE L O w0 RE A X 1 10 e
PRBLTE E5H B0 R 3 g 2F MR IR T S5 MK
i A A TR i LA R IR AL B

S &k
1) /NG, BER. DRSNS A aatr 5ol &
132

S HLBE . 2013, 29C1) : 149-176.

(2] BR/NE: . RIRWE. S He. 45, ol AP PEE X O m [T .
P TAR 242 2013, 49(11); 135-142.

[3] B &HMF, 5L, R EEE WAL 37 2 37 A 3l ) 2 85 4 43 i 5 11k
(], & AR SHLR . 2015(5) ¢ 42-45.

(4] S, WA/NBK, RO, i Lrpots ST AL S A8 e v 4 B 5 e e[ .
UM 5 403 . 2014(3): 117-119.

(5] BIRZE, Brfeis, BRIE. &5, B HLIR w52 Pk 5 R 19 BF 52 ik
[J]. HLBE THRE43R . 2013, 49(20): 131-139.



