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Qualitative Characteristics of Commercial Gelatins
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An investigation was made for clarifying the qualitative characteristics and the usage for actual
cooking of the commercial gelatins by comparing with the alkaline processed gelatin extracted in
the low temperature (60°C) as the control. The results can be summarized as follows.

The qualities of gelatin can not be judged from the appearance of xerogel, but by the transpar-
ency and color of sol. The commercial gelatins have been classified into the alkaline processed
gelatin and the acid processed gelatin, and the production of alkaline processed gelatin was larger
than the acid ones. On swelling gelatins it is desirable to add more than twice weight of water as
much as gelatin and to keep more than 15 min. Even if the indications say that the gelatin is able
to dissolve in hot or tepid water, it is advisable to swell with water as the normal gelatin. In the
case of the commercial gelatin sol containing sugar, the temperature range between the starting
point of increasing the viscosity and the gelation point was wide. This was due to the wide
distribution of the molecular weight. In the case of alkaline processed gelatin, the higher
molecular weight gelatin had the higher rupture stress. However the molecular weight of acid
processed gelatin was much lower than alkaline processed one even though having the same
rupture stress. The results for the measured rupture characteristics were confirmed by the sensory
test.
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1) FEERRMRIER VL RIHRY? LRI &Y T
FIC5E (w/w) DIEBEK OK) £z T204H
e, BRICHBEERNTYZ 5> 4%,
B, ¥7F 4%, HE20% b LHicKkBE
UmE (FABOERZHEZFRL ¢, TREAE %
Mz, BEAICL TMIBS50CT104MEE (60 EH/

min) &L 72%, 0CTYVILERREL, R L2

i) AFBUMEAV IV KT F > 2 RBEREM
TREARE XD L), D-1) EEARCYLVEZRAR
L, 2OV NLZ400FICHRL (X7 BE0.01
%), A0CTYNE2RFFL, A& L7

2) hoFEs

i) BEMTRRMERIERAV D -1) OFETHEE
mnB L UOWHERNE 7 F VLA RARL, oL
DECICHEFL TBVAHNERZMmM, &3 15mm N
MYz w2 55EL, 5SCOEIRKE T 2 FFEWw
HL722 n%FRE L7
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HICEEIHA 15 mmic b L HIiICHEAL, 5CT1HH
WHLZ30% 15mm O HKICYIRL, BFEL
7z.

Table 1. List of gelatins used for

investigation

Commercial gelatins Maker

B Gelatin 21 Home Cake

C Home Cake Home Cake

D Zeraisu JR Taiyo Gyogyo

E Silver Nitta Gelatin

F Gelatin A-U Miyagi Chemical Industry

G Cooking Jelly House Food Product

No.1 (1995)

() REEOHIE

HemEst (EAEATERSE ND-1001 DP) #
Hw, Rt tluvEatonlE (L#E), & (b
&) Z#EL .

4) BEOHIE

e JISZZ A ) % v, RLEE 840 um,
500 xm, 350 gum, 149 gm, 105 gm 245 L 72,

(5) KFERDHIE

ARG E (5 b, F1R) 28w, Hfl5g
PRAEM~E80mmeg, BE2ImmeZu 3 L)
FTHEEIC 2 F THEEL, KFBZHEHRL .

6) IKFRDAIE

Ak S5g 25 DTICHEL, EXHFH (550C) T,
0Bl Eim# L, ELICIkb3 %, kKaR %2 KD
7z,

(7) pH »#lE

pH #— 2% — CESB/ERIE, F-11) A7

(8) WK EEEDHE

RABRFICEBRME (XX LRk 7F>) 1g%
&N, 20CHKEmMZ 3EBRKS 2% BSESE
RO (HEEOHWE, H-108NA) # v, 1
o3 FE O B %2 ATV ([EE2 % 3,000 rpm), EE L 7
FroEEFREL, BWKEZ KD, EBRMEHINT
5 EE %R TRKEEE L L 72,

(9 MEREDORE

BRGFEER (REat#3¢9%, BSH-HH) % A\,
N s DY 2B L CEHAIL 72, BIEIR, BI#®Y
ERIBEICY Y (11ml) 2 AN T 78— % K8E
BEDEIEKEDIZ 5 5RO TV L EERICL 1218,
u—7% (#4) 2HBHIEL 0B HNIERE (9) %5
ALY, ZoESLRRAC L) APITOME () %
K7z,

7e=(K,/N) - 6=Ky- 8 (mPa-s)

272, 6 KERERE K iRl Ky v
—Z NrpmiZ BT 2#HBERK N . v—FHEK
(5rpm) & L7z,

10 STEOBIE

BEBAK 7ot 7T 74— (BEEFETHNY,
HPLC SPD-6A) #H\, # 7.4 (BLE MR,
GS-620M & 1r GS-620H) : WEZE 7.6 mm, & & 350
mm, BEHE0.1M") EBRRE®R (pH6.8), KE :
1.0ml/min, BHE UV 220nm & L, 0.01%+ 7 F
CHWE ISl EALTHIEL:, 7=t 7T LDE
B rLUovr—7EENEHIZ, HEFERE (BEY
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YErrdR 8, C-RIB) # H\», HEHEYEIZEEHRD® & [E
BRIC7V7 > (BBAIELHRE) 2HY, 204 FE
(194,000~12,000) #X+H | TR 7.

1) BEMRREORIE

VA x—F— (WILES, RE-3305) #Hw7, #l
EERMIX, 77— 11lmm¢g, HMEE 11
mm, RENEHE 1 15mm, KEESHE 1 mm/s &
L7z, BENTHSOES & BT, BHERITEE
(WWILESR, CA-3305-16) # Fv>, BEMTIGT], BEMTE,
HERTERRIC BUT 5 A0 DR, Bz rLX—%3K

iz, %8, 1RIORPEMBEIZSMET, Tt 6EEY
WL, BB 30 Tl & R REEE RFICRL

7z.

12 ERekE

BAERE (+2, +1, 0, —1, —2) %A\ Tl
THHHEEICLNBIT A L 21T- 72, BEHEBEIZ,
772 & (hardness), [ &1} (softness), #aix'"h (stick-
iness) N3EH & L7z, »<&Z 032048 (EEFEK
HEBERO¥AB L UFEERAERER) L, B5

kR, FHEEDFEZKD, 2 LHIC—TRED
FEATIC & ) BB OFEERE 217 72,

3. BERBIUER

(1) EBMEoWERFE

HIKE 7 F > DERICEBEL T, ABr L RBEN
mEREE TRTE L, BYTHREACHREE Y
BIRTDZENTESL, 22T, EBME (Xtuy
NKETF > BEXA% Y V) DY - {LFEEEE
#WEL, Table 2 izl 72,

Table 2 &Y, ¥tuvsNVoEKE®E LETIE, B,
C, DoEvwE%RLB®ICIELS, bETIRE, Fi*
B EABOESVIREY 572, T, B> L L
NTEBIIEHETH -2, REICOWTIE, A TR
840 um L E, B, C, D T 149 xum LI E (149~350
um), E, F T3 500 gm LLE (500~840 um) 28 b
ZL /L THBY, ZoREIFREG BRI S,
BEDVNE WL DIF LIEHAEL o 2HED A 5Lz,
KGR T, BEICLNZEIDBDLND, YLk

Table 2. Observed values of physico-chemical parameters for

gelatin samples

. A B C D E F
Alkali Low|{Gelatin 21|Home Cake|Zeraisu JR| Silver |Gelotin AU
[ Xerogel |
surface color
L 73.5 85.5 85.8 85.7 72.3 76.1
b 11.3 14.7 11.2 14.0 22.9 17.5
grain size (%)
840 umup V| 56.7 0 0 0 6.8 29.2
500 umup 2| 27.2 7.5 0.8 0.1 48.5 45.3
350 um up 3 7.3 16.6 7.9 7.2 25.4 14.6
149 umup ¥ 6.3 60.7 71.5 65.2 18.5 10.2
105 umup 9 0.7 9.4 12.7 17.0 0.1 0.2
water content (%)| 10.5 8.5 1.9 1.2 9.7 11.8
ash (%) 0.68 0.82 0.88 0.66 0.74 0.66
[ Sol | (4%)
transparent color
L 99.0 98.5 97.6 97.2 97.0 96.3
b 2.5 3.6 3.7 5.7 5.8 6.0
pH 5.58 6.63 5.49 5.98 5.75 6.33
process alkaline | alkaline | acid | alkaline | alkaline | alkaline

* Alkali Low : alkaline—processed extracted in the low
temperature (60°C) ; control.

1): > 840 um (> 20 mesh)

2) : 500 — 840 um ( 32 — 20 mesh )

3):350 - 500 um ( 42 - 32 mesh ) 4): 149 — 350 um ( 100 — 42 mesh )
5):105 — 149 um (150 — 100 mesh )
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HicBE5 457 bl TWaIKaRIZ, TNETE
TH -7z, SILDEBBEIZOWTIE, oy LD
EEELIZILT L LBEET, LE, MNEET 5
AL TByFRLIECHWETHY, B, C, D,
E, FDJEIC/&S &> 72, —F, bfEIE, #ic B, C,
D, E, FOIEICES %), LEX»Eb DI biE
P& k-7, pHIZ, WTFNL6.0RIETHY, =
Nz N L i pH 4.6 fhTicEE S 2 F O8I R
NBEADHEREWVZ 5, BBEBEIV/VICHT7X—F
YYNEMZ CEHENELEZABLZ L THEL .
¥%12, B, D, E, FRArFEICEHRTHDLZ &
POTNAA)VRETHY), HRETZF L, TrY
MDY DHELBEEEINT VB2 b -7z,
—%, Ciia@mmkl, BUETH-/2, T, =
A F 2L I ZFHEOHTX—F 2V INEMZIEA,
SELHPPH 4.8~520TNh )BT F 9 T
I, VIUWREBLALIODTAAZVHIZH DD TH TR~
AF2ZHEEL T b 2dEWEHEL RTOIIxTL
T, SEALH pH 8.0~9.0 EEUEE Y 7 F 9 T3,
VINVIEESL VBN H DT I AICHET A7
OBBEARIGIZ L > THBLET 5. L2 T,
CEMn4ELRALRY, ClcbThic=q+ A
HELTWLIEXRYVLVZEATAZLIIEHENKT
WCOUDDNDTHEELET S, 72, For=rb~A
FRCHEEL TWLDNT, 2—k—F ) —H%KL)
—DXNAEFIE L TL CRABTH Y, DA
LT VBT F R, #OTESRIETY L
D pH 25D TEB L LEFDH 59,

2) Y roFEsBEoRE

I F OB TR, —RICBKBETEZ &5
theds, £#ZTC, EERIRRLZX 20X NVLRETF
OFRELTRKE B & CRERRREIC ]I THEE2 A B0
DI, 20CIZBIT 2 BERRBIOLBEICHE -» BoKkE % #l
EL, Fig.1iz/RL 72,

Fig.1ick0, ABZELT7F LI LOHD
3O TRBEICRAKEEL, ZO®HERELD, 2H°C
FHEREE ko2, ZORSORKESY HBET 5L,
Biz AicELEWV 110%TH - 7297, Cid 50%, D,
E, Fiz#40%Th -7, T2, AIZTFHEIRIEICET
DI TICEBEAZELL, O EIZOWT, BAK
AKBEHITITHE L VWB LB L TAHS &, Table 2 k
D, BTIZREA 149 um LU EIcHK LS HML T
% (60.7%) DicxtL, A TiZ 840 um iz d %< &
HLTEN (56.7%), A DHHIRIEI KEWTZDHIT
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Fig.1. Water absorption rate curves for gelatins

(at 20°C)

®, A, Alkali Low (control); O, B, Gelatin 21; ¥, C,
Home Cake; W, D, Zeraisu JR; V, E, Silver; <O, F,
Gelatin A-U.

Dbkt )R e-e&E260%, —H, Fo
BIEDHKE50umEl B (45.3%), 840 um Ll |k
(29.2%) 1%L BAL T %%, Fid{ES5F£7F
YThY (FFESACONTIIERT Z), SBET
ERBOMBIC I NBLN TV E120, I 2IIHTHE
TRADMEIN R D L, FERBIZELPLTVWESE
Zbhb, Thbb, ADLH)ICESTFTRE»K
EWGAICIE, BEE 2 bIckKT B, D, E F
DEHIEGTFOEEICE, HENKEILINL I
NDVEDHHRAKRICHEY RITTIDEHEIND,
Dbk kHiz, HlREZF i3 154 5\ TFH#RK
B d, 2T, EBOFETIE, Xtuo LKy
FF > taicBkBEIE S 2D, £, BEY
BRI ATbL A 72512 Y, BOBEORRKBEKEICST
ENEEZT, FrurLkesFrBoLLED
2ELU LD KEMZ TI5H LU EEL Z EHXEDTH
BXwzh, 2ok, VILOREIZ, Xk
Y5 L2tk MBABHIE DD —RE
Thb, 25D, BETIE, Bk BEEHEZ
BEe§, EEHKICMZ 57470 0db HE - Tw
b, 72T, KBS F > 5gIC#IE 100ml 40 2
EA Y, WMICAE100mlicYTF > 5g M T,
50 EsEE (1[El/s) B¥L, ZTHXT7F % 840
um DEEIC T, Boo T F U RBRPNER (2
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Table 3. Solubility of gelatins for hot water

A B D G C F

Alkali Low Gelatin 21 Zeraisu JR Cooking Jelly Home Cake Gelatin A-U
.3 . . N BEDKEM
£ = — BERRAE mecmmn gmmescw FTERRL rl-200b

>3 Z { Z

fHICET S E o
KsEY (g)*
¥I3F BB EM S 4.15 0 3.37 1.16 2.46 5.40
BBICXTF M5 5.43 0.36 4.26 2.69 6.54 4.75

LTS 5gICBB100ml N2, BEU, BB 100mlicETF> 5g#mz2b % 50 mEER (1 [E/

s) WL, 840 um D& IC T TR HWENER

ZHREL, Table 3icRL 72,

Table 3 &Y, ¥7F U ICBBEZMZ 12358, BB
FERLTHICABLEERYHSHB, D, GnI b,
B DAWEEICER L 720, BB IFrEmz
BAII3, REBWHIE-72. D, Git, »Thoi
B SEORBBMO RO LNz, £, BERET
L3RRV HBHC, FBLIUVA TREEBICRIAERBYD
Bol:, Xeu s VoBEiE, BEARKEICED 5.7
kcal/g DEE BT, L7ehi->T, KEmz CTd
LiimEL T2, 2272075 L BE»E
I KLY, ELICERT 5 E TICRVWE—» 2
BV E b TWS, ZHIZ Er b, REBRYD
B, Xxo XV 2BEIETICBEEmZ 2720,
Xt o P NDORADAPREARIG 2L TV L
iLL, WEICFE TR +IcBERET, Y IULL 2o
SIS FDEBFDNLNEEZ LNE, Liho
T, BBICWBEERRYHEELTFTLIFULHICT
SICRABEEETH LY IMLER L HHIEYTH S
EEZLND,

(3) VNI INADEH

I7F o NICHEDR L 2RIME 2 BET 53854,
VI B P NADEHBREADE TRA L THRERL, 98
HrEDLULEND D, £IZ T, WHEERNE X U
VERMEZF I Ne G, VILd L7y AN
EFHBIHOITYNE28CEN ICTOBET Y, Rk
MEFEICL ) 2T oEL2FE L ¢, Fig.2, 3
IZRL, 7 VALBREIREE (HiBE L F BshRs S IR E)
BIUYLERE (BIERFIBE) 2HIEL 2.

Fig.2 & 0, #EERNE 7 F > VL7 W bEith
BEIX AA°23C, kWwTC»21C, B#19C, D,
E»18C, FH»11CTHh- 7. 72, Y ALE#EH
L7 LE To LA MREEIRY L KL TAB L,

X10° I T T
2.0 —]

1.0 ]

Apparent viscosity (mPa:s)

l [ l I
30 2% 20 15 10 5

Temperature (°C)

Fig. 2. Viscosity change of sol for decreasing tem-
perature without sugar

®, A, Alkali Low (control); [J, B, Gelatin 21; V¥, C,
Home Cake; M, D, Zeraisu JR; ¢, E, Silver; <, F,
Gelatin A-U.

A% B, Clx, BT THW B RNOES
FYNERERRIC, HIREELLRBICHE» AL T
bl 7zoicxt L, D, E, Fi3, B THwWw”
WRETRINOAESY T/ 0 & BRRICHEE LR BAR AW 5%
PTHY, TVEERMED LS NEICES T THIRER
BREL -, DEERNOEIRY S 5 >3, Ri#HY
THWZ2IBERMONB L Z F > O¥E FAHIE & 31
AL 72 m &R L 7.

Fig.3 & 0, #¥ERmME 7 F > vV Lo s LBk
ExFig2 T 5L, WFhogsd it o VbR
WIREDTE 0 ), POERIC & 28 R I N,
72, TALBRRAY b X b To LRI, K
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Fig. 3. Viscosity change of sol for decreasing tem-
perature with sugar

®, A, Alkali Low (control); O, B, Gelatin 21; ¥, C,
Home Cake; M, D, Zeraisu JR; ¥, E, Silver; <O, F,
Gelatin A-U.

w’mELoF >V niEé, A TIEFig 2 EFERICH
LEE D HBRICKHELS ERA L THY UL 2dic L
T, HIRE T F >/ iz ind b R0 S Kb
ErtRL, 2P TTVEL 2OV TH -7z, H
B 7 F > Tid, DEERMDLNIZ, WHERND L
DEN LT BRICHE»G LR L, 23, &
REZF 2 3BEREAL (HD, BromrTedy
¥ OHEERIC L VIERMOL DI H HBEEE T
WESFRL, FOBSFIYIILT L EEZ LS.
ERORE TIZ, DR/ NVEHCDLZ 2SN
B, HEFABGY L NWBICE B $ TORERY A
(v itiz, REDRLZZEE ) — L08R
WEOBRIMEL 2 RET 254, REREPICBIT Y
MEZBFERD vz b, THIRE T F > 0 Z DRI,
BETRICBITAMBBEEORLLZXYIF o 2REL
ThdHIHEEZT, RiCEHEBRK 7 va~= 7774
—ic I TESAEEHEL, Fig 4ic/RL 7.
Fig.4 k9, Ansu=} /o633 »—7%E~—
7ERTDICNLT, HRETF > OEEIRELDA
WilEZRL, TNEFNEARE— 729" 4 F&EIS,
bXZ#A 125, B11.57H, C67H, D9.5F, E
957, F85HEL -7z, ZHid, ARBETITRET
60C THHL TH 2 7DICHE TEST T DY 25K
HENZDEZHLT, HRETFVICTIFA LI DRR
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Fig. 4. Chromatographic curves for gelatins

——, A, Alkali Low (control); ----- . B, Gelatin 21;
------ , C, Home Cake; ----, D, Zeraisu JR;
Silver; -++-++, F, Gelatin A-U.

BiEfBoLnh L, TLICEHBHMBAOLDF TEH
HEBOL D2 HERAL TH 5700, K45 FHlic,
LY nEc T oEELbN, T2 LD, B
BERMOTHERY 7 F > VLTI : oEERIZ &
NN I NADEBREICBIT DEEL &R
LTWwaeEEZ LA, 4B, ClIBUEY ST
HLLHESTFRIcE—70ALNE, 2L, 4
FoREXT LA ) METIHERICIE YOI L T,
BRI TIIERIRICIEV 2 4 VKD 728, EBDOSF TR
N LESTFRICHTL 2T Wh E#EIN
%9,

4) 7 NOBEMEE

DEnkSizxtur B LY LN L
LN DEBRHPTHEY T F > DfEREICE > TRL S
e bbb otzht, TNbLDRMEE S Lok DB
HEE A DI, WHEERNYZF 7L & RERm
X7 F I NOBKREE Y BE L, Table 412”1
7z.

Table 4 £ 0, HWMERZMRBICLEE BLU, B
B L AEEREDLNTL - 125, BEEICTIZ G
2 &) KENBDHLN, ZOMEEITHEREIC BT 5 A
P OBEERE L VB = ANV X — DA LE—ThH
S7z. F12, DEERNETF N EERNYE S
F I NOBEMIGT R BT 5 &, WL ERER
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Table 4. Characteristic values for rupture of
gelatins
Sample A B C D E F

Gelatin A~U

3.98 | 3.94 | 3.90 | 3.20 | 3.19 | 2.89
rupture stress (20.09) | (£0.02) | (+0.04) | (:0.03) | (20.03) | (20.06)

Parameters Alkoli Low | Gelatin 21 |[Home Coke| Zeraisu JR| Silver

(x10*Pa) | 413 | 405 | 400 | 3.26 | 3.24 | 2.93
(0.09) | (£0.11) | (20.10) | (£0.04) | (£0.07) | (+0.05)

0.73 {073 {073 | 0.72 | 0.72 { 0.72

rupture strain | (:0.001) | (20.001) | (0.001) |(20.003) | (0.0
(em/em) 0.73 {0.72 1 073 { 0.73 | 0.73 | 0.73

5.45 | 5.40 | 5.34 | 4.44 | 4.43 | 4.00
opparent modulus of| (0.11) | (:0.04) | (:0.09) | (:0.03) | (20.05) | (0.01)
rupture (x 10*Pa)| 5.66 | 5.63 | 5.48 | 4.47 | 4.44 | 4.01
(20.11) | (£0.13) | (20.12) (£0.05) | (£0.09) | (20.02)

10.06 | 9.78 | 9.49 | 7.80 | 7.69 | 6.25
rupture energy | (20.15) | (:0.03) | (:0.14) | (£0.04) | (20.09) | (£0.09)

(x10° J/m*) 11.02 |10.60 [ 10.19 | 8.00 | 7.94 | 6.50
(£0.15) | (£0.20) | (£0.17) | (20.04) | (20.15) | (20.05)
() : standard deviation

upper : without sugar

lower : with sugar

CIFANDEIBNMEE L), BEMRICBIT 54
2T OMMERE X OBEK T A NLX —DFA D FERROM
maELENTz, ZHZ ED L, RS MEEREES
o, BhrNEEREELI Ebh o7, T2, B
WG &V NOREIC OWTEET S, Bi, &)
AlSES BWER/RL . Zhiz Table 2L 9, B
DYND LiE»HRD ACiE{ BWEZ L, ZHE
PO TENI &, ThbbPMpEEE L2 L,
¥7:, Fig4 k), BOSFFEIRDL AEL ST
Fllicam L Twb 2k, Tihbb, KaibrTF
COHEENENT EIZEBEFEZLNDE. RWT, C
EEWERZTRLZDIE, Ko~k ) icaFRIE
WEZRL 7285, DFOREF A NVKTHERDH=
HIRFEHE AR LT, KEHEEEHIFO=XK
THEEF L DR T W EIc LB EHBENS, Tib
b, FE—MBEENOBREICIZ, BATTEE S NVOBER
BHOBRI, FFEIBCIZEEMIEN DS LS
B, MBEN R BZHEAICIIINIIZEEL L, D,
E, F T3, FE0BIRICHE, BEREG T IEREY:
fEE 77z,

(5) YINOBERERE

B3I L DM RIS EAYERR & L 72356 o0 B RE A
ICEDEHITENE D 2 ADIDICERREZAITY,
R4 R % Table 5iC/R L 72, &8, REHILEE
RN, LrdbBvENELIEsRLABEC B
U, BMIEHPERLEWEE -7 F 2B,
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