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{Abstract)

Effect of various batter ingredients on acid value, peroxide value, dar-
kening of oil, and changes in volume after frying at 180-190°C for 3 times
were determined. Organoleptic evaluation was also performed on the fried
products. Fried product with egg yolk raised the acid value, absorbed
volume and darkening of frying oil than the control but the peroxide
value was the lowest. On the contrary, fried product without egg lowered
the acid value, absorbed volume and darkening of frying oil than the con-
trol but the peroxide value was high, and the sensory evaluation scores
were generally higher in fried product without egg than in the product
with egg yolk. In general, fried products with potato, or potato plus as-
corbic acid or carrot lowered the acid value, peroxide value, absorbed vol-
ume, and the darkening of frying oil. Fried potato products were also
favorable to the taste panel.
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Table 1. Ingredients of the all-purpose
fritter batter

Ingredients Amount

flour _ 17,C

baking powder 1/,tsp

whole egg 1

milk* 3tbhsp

salt 1/stsp

melted butter 1/,tbsp

* Amount of milk was varied to make the
same consistancy in Table 2,

Table 2. Variations of the ingredients

Variations Ingredients

control (standard recipe)
no egg’

no baking powder

egg yolk

no baking powder, no egg
with 140g potato*

with 140g potato* plus 0.325g
ascorbic acid

8 with 70g potato* plus 70g
carrot*
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* gize : 1X0.5%X5¢cm

A% 12cm, Ze] 12cm, F74 1mm 2 H
AL dule] 450mlge] AMMIEES 9



HARKA A28 Bkl A3l nA = BE 3

Table 2¢] oa) A2 HAAMKE RE2
4AsHA | gl F=A 180~190°Coll A 3
k. J1E8 Ginglel sERiztA o2 3ME
#2& W 2, 10 $7d &89 B
B 30 gelgich. T, & HAfE]l
 Folle Bl 29T AL A5E F
Aol ghof 15°C 2 25 Foll A
st on, 7159 HmLRY BLE ot

n7] Sk RS 26mle 1§ 50ml

A7 flaskol gob wbAE ¥ F, —20°C
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1. BB{&(Acid Value)®

oF 1g 2] 7] && 20ml¢] Ethanol+Ethyl
Ether(1+1) E¢-4l 2 Fol 3, AAFo e
A 1% phenolphthalein €9 0.5ml & 7}35}
o ZF 42 F 0.1N KOH 232402 A
Aetgch, 2 A% EFYe] 30&7F A&
qe A4 FPAoE de &1 01N

KOH ¢}o.2 488 7154 BMEE AAbstgich,

2. BE3{L¥E (Peroxide Value)?

¢k 1g9 J1EL& 20ml Acetic Acid+
Chloroform(2+1) &gl & £a47 F
129 KI & 73t 140 $%34 & 54
ok, ol A ¢ 5% KI 20ml e 7}§+F 10ml 9
2548 AT F A Fo 24 0.2% A

T8 4ml & sF3kgict. 0.002N Na,S,0,
Lo HAGdte] gtte] gloiAe A

kg o2 Fla 4wxl Na,S,0,¢k0 zr

B BREBHES AlAbsHct

3. W& E (Darkening of Frying Oil)®

715 : Benzene(l : 2 w/v) E%9-& 400
nmeiAq FFx2 3¢ 0D g& %
o] Az 2 4bokrh,

4. 7182 BOR
F BAREF Leol T AEY HF
¢ ml42 g,
5. FuEmol ciE BHERE

ATKBER RBKE ALEEER A8
Fit 74-% taste panel 234 external ap-
pearance, texture, color, flavor, overall
acceptability of] =} 3te] 1(very, poor)~5
(excellent)q ¢ 71¢o2dld FHEREES
a3+,

m. R EE

1. B4R (Acid Value)

o7k HAMEE A-§3g & o S
9] B4 w3l Table3, Fig.13b o}, !

Table 3. Acid value of frying oil with the various ingredients and the frequency of
frying (mg/g)
T Variation +potat

T~ b.p., poiato, -+ potato
Frequency ™~ control | no egg |no b.p. egg. |no + potatolascorbic 4

of frying \\ yolk no egg acid carrot
0 0.18 0.18 0.18 0.18 0. 18 0.18 0.18 0.18
1 0.18 0.24 0.18 0. 29 0.18 0. 16 0.14 0.10
2 0. 46 0. 36 0.38 0.71 = 0.38 0. 35 0. 38 0.29
3 0.85 0.43 0.71 1. 10] 0.54 0. 54 0.67 0.49
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Fig. 1. Acid value of frying oil with various

ingredients and the frequency of
frying.
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= 57 A%, BES /B ¥skel. Baking
powder £ ¥ @ HAMBE H2 A
$-, control Bv} FR{E7F vl& W 7 gl
glrh. o] A& A A B off EA3l& baking
powder 7} 7 bHte] KEH-E ZA 3o
7159 wleE wAl sk, AlRA FEHC|
AL JEon Fasle] Hs Sl sk
Co o] FAAEE st ) EY BEE
Q7 YFo] FE, HAE ASEYE 7
S Az 2 fEe| Eilal A & fgEs o] ® ba-
king powder o] {Efol = %738l MR{HE7t
AT Aoem %&514 ] 714 baking
powder B} Az, 53§

1 BRZge] MEE =

Al J/EAE RAE ¢ 5 U, oA
o PR triglycérides, phospholipids,
lipoproteins 542] e} £l % s}, 3t
=}, ascorbic acid, %< HEN HAH

L5 ¥7) A, 1E HAF o83 REL
&gl en, 2,3H $H7 FAE A4
2 cotorol o] &l BR{EAF Wkek. zRbek
ascorbic acid & #Hmgd 3%, ZAHEE &
mE HAMEE HA Ao wis BREA
i 8

Ascorbic acid 71 &R #IERA 0.072%
&4 g} total tocopherol ¢l o 3} !P syner-
gist & s YAz BES WY
=4l e} ascorbic acid 7} FiRel A =35
o] AEA Aol W E¢E F4 T
% dbeh. zbAbel g G A HHE
2,3 7= Ee¢ 7=te} ascorbic acid &
Hingk HAMEE B A o BRE
o] WMEESL ¥ 2¥EE 2R
ZA 8= tocopherol o] FEEAAl M =¥
< Foha Ao

2. BE(LR (Peroxide Value)

whigS BRI LwEL NS4 BEERESL
—%3lE AL o BBHIES] shiel R
B2 4 Aok, 919 el Azl R
e AAsg ¢ W HAE 15 Bt
{EY w3l Table 4., Fig. 2. 9 Zcl

ZHpo = 3@ A FAT 8/
toell wel BEmLECL Bmgch e,
AL SRERLHE 50014kl A BREEST &
oz Hul, & ERAA BES 5L
B EE 4.6~25.002 BHAE g3
of, AlRE 94 ¢ HAMBE A2 A
£ control o] &l BREIHESL o
208-¢ PR 2 oA 3 H 2 control
3 4 zpolsb glsich AR EAdkE
2.0mg%<] tocopherol o] ¥ ¥ 7§ 7] £
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Table 4. Peroxide value of frying oil with the various ingredients and the frequency

of frying(meq/kg)

Variation : + potato,
m control | no egg {no b.p. ;gﬁ( ;‘g ;’ég" fpotato:(s:?grbic :;??g%to'
0 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
1 9.4 13. 0] 9.6 J9.0 18.4 11.4 9.6 7.8
2 10.6 16.4 11.0 10. 6]. 21.4 13.4 10. 8] 9.0 ‘
3 14.4 22.0 14. 8 14.0 25.0 21.0 16.0 12.8
Fkoh ZAAE Bng HAMEE #H A3
-~ control Xt} HEMEMES; o] oo,
s ro egg.n0 b p. 722} ascorbic acid, B3 zzbs} &
e wmgt FxAsR e BRREHEA Ak .
vostato kel g B HAMEE 52 A
= - control X v} SARLME L Rkt B
e spotate, ] tocopherol o} ' BWEHEMHK & A ol
£ . ”mgér:) o Z3449Q % shel. 3, ascorbic acid & g}
e AshAl 24 o) o] Hw QAT T asc
o orbic acid 7} #/}9d o2 ks F, &
A 9 gl S 2 At Abs
) F3 g ARA A7) AT WAL
Agale] d A7t Qe Ao A
P
3. & @ (Darkening of Frying Qil)
T equeney of g & HHolA N3 NAE A2 0 R
Fig. 2, Peroxide value of frying oil with #& WED FHFe Table 5., Fig. 3.9}

the various ingredients and the fre-
quency of frying,
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Add 44 4L AAMBE A A%
control off »} s} F@AE S} Botor, baking
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Table 5, Darkening of frying oil with the various ingredients and the frequency of
frying (optical density at 400 nm)
Variation + potato,
Fr ) egg |no b.p. .14+ potato,
m COntrol ,no egg ! no h.p. volk, |no egg +potato:z(j:grb1c carrot
0 0.116; 0.116) 0.116] 0.116f 0©0.116 0.116 0.116 0.116
1 0.236; 0.158 0.205; 0.350, 0.148 0.220 0. 175 0.198
2 0.455 0.212 0.330 0.668 0.204 0. 300 0.328 0.280
3 0.640 0.260 0.550 1.500 0.224 0.335 0. 36( 0. 308
7 73 control ¥} 7] Fo] FHBELE Yt
? o o @Ak HTE HEME 3 S A
BEA T Yo mR el Ee)
; ¢ AQARehs 42}, 7Hah2} ascorbic
/
ol I/. acid & ¥#hngk 7 -, ascorbic acid & =}3)
£ Q3 W] <l A= gl e 33 7
§ ot 7}#] & control R v} HEE L sgteh,
S ;
z . / . SiYol ozt 7Bl MR
Y / : . .
z | ; | AAWAE HR KoE FEAAL 5
5% Aol BAAEE WA Bk = 7]
no b.p. N -
; , 9 B 3 kel Al M 2 M
L s N
D“] ,_..,..,*n”;i'?"r'é?é acid el =26 wel gekaleh A& B
g STy pototo
T Hpototo carret A el Bl = AYddE el o s

e N0 BGY, N0 VP,

frequency of frying

Darkening of frying oil with the
various ingredients and the frequen-
¢y of frying.

ARk B 2IE ke s wAg A
7159 FHEEA A g AR Het
ARFAAE JiFe] 7159 wESE 24
FAANE A & F drk 2 Yale] B
ko] phospholipids 5o] 77 2w = 3
A o} Vot AR LENA s 7] el
e WEEYW vt s, 3}, asc
orbic acid, ZZ5& Gngd HAKEE H

Fig. 3.

44 L4 FHAAEES 3L S
FE YAk AERAE] el FHA
Bt BislE A Ed Ao o AE
WhE FFE T8 Mt e 45 2
#i%e Table 6.9} 2},

Agkd kA ¥ HAMBE SR
73S, 7159 P B control 3} ¥ %8lg
v}, &3, Bennion 3} Park!® % fritter-type
batter off Al 2-& Hmsgl-E& = 18 &
¥t o =2A i ok shgl ek Al we
g oS HEgA std o% BE JE
4 Wk g, AlsSR e ae] ot
HinsEle 18] Bl FEHBR o] 5
ZE FdHd AelzA A1EA BdH
#E=R v, 44, baking powder,

EE
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Table 6. Remains in oil quanatity after
frying with various ingredients(ml)

variation remains*
control ‘ 285
no egg 300
no b.p. 370
egg yolk 290
no b.p., no egg 375
with potato 325
with potato+ascorbic acid 320
with potato+carrot 325

* QOriginal quantity was 450ml

baking powder &} Al =g-& &R @&
HAMEE A2 A5, 215 B R
9 ke = 2 baking powder 7} ¥ &M
9 XEHEE F/HA J1E BREES #
mAA e fERE Tedn A48, 3=,
ascorbic acid, F2%¢ Hmg HAMEE
$7 7%, control wr} 7] Bo] <z A
st o Hmpe] FHol 938 Fole
W9l et

. SlH MOl cHEt ERERE

d¥d¥ As, 3E HAE F¢ J1EY
BRRE A3 HA Aol et FERE
fRol Aolst glglomz 1E 7 Epol

HAA L BERES Kitstgdod o &R
= Table 7.3 2} zh#l, ascorbic acid,
FTE Tt A Bl Al & EEE
24519k, :

SR ¥& A EMHS control3k A
gt A4 ngow texture sl Fx| &
e #oldleh. ol AL MEY = Ao] &
BellA we] Fasle] texture s} F4F4
;A7) W Eel e, A& YA 9L HA
EMS control 3} ] 43l¢ 2k flavor 7}
B AL R Mol Alwe] flavord] o] 3
E Jqitta £4. Alsg ¥A g 3
AEH & A7 2l o)k ST
viel AAHES] o o] Fzlelv FolE &
o] &3t 4 £ KM o] =2AEF AL
7 WS 2] A e o A e
Baking powder uk-& W3l - ¥z EH
S okel A ¥ A o2e baking pow-
der 7} HAEHA <% YoE BHs
T FRE 3 2E ¢ 4+ dd ¥
baking powder &} A @eo] BT Eins X
S HAEMSE EE A4 A4t AY
wekel, zh=}, ascorbic acid, 22& A}
T HAAE dd AZERE 24 A
3}, =k Eingk A Robx zh=le} ascorbic
acid B zF=te} G2-& Hse 5 EY
ol A Z1ZES}F o Ekeh

Table 7. Sernsory evaluation scores of fried products

external texture color flavor overall
appearance acceptability

control 4.1 3.8 4.8 4.6. ) 4.6

no egg 4.3 4.4 3.3 2.8 3.8

no b.p. 3.2 3.9 4.6 4.8 4.5

egg yolk 4.0 2.4 4.2 3.7 3.9

no b.p.,

no egg 2.1 2.0 2.3 2.0 2.1

score range; 1(very poor)~5(excellent)
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1. BR{E : A3+ Foldl =ebd BE}
B insksl o (0. 18~1.10). Pide] EAMES 1§
e &2ty .o baking powder = FE{E
oA el #hEA g ol 2k}, ascorbic acid,
2TEE BN HAAMKE 52 A% con-
trol Bete MEs/L doted, 53] g2
BREE $F+vd asbgegdrth.

2. BRR(LWE : 33 HAAA = HAS S
HEhnell wlet BEERCAEST Einstd 4.6
~25.0). Az BEMLYWESY BE A
8k3i o1}, baking powder = ERRILAD(EC
Z 9%E T2 garh. #E B 5
AMEE $7 7% control Mol BEMLA
ot vb& E9kom ascorbic acid &= g4k
A 2A 9 g A AT S+ go
v e By BRE A3 e &
A% et '

3. HEE: AT Frtd #el HRE
7 Emslg .2 (0.116~1.500), baking
powder Bt} Al zto] 75 BE-E =ZA
Z7} ARk A=}, ascorbic acid, ©&%
< Hmdr MRS $HZ A%, control
Bk FEESL dgkor 5§ g@e] JF
9 EE-E QA AR

4. FlZoll 2j$t 7|82 K& : Baking
powder = 719 BE 2A 3ot A
e W2 e FA fgch. @A as
corbic acid, F2%& Hmd HAMAEE H
2 74 control 2k 71 B2 Fbikel A9l

t}.

. FdEH et BRekE  ARE R
metA ge HAEHY @k AAd o
EREEBES A7t ool RS ¥e F
AEHE PER AL S8 texture
7F Vulkon, baking powder & ¥ x| .2
2L #loko]l utel. s baking
powder o} A= YA o> HAEH] H
e Aot Al wekeh ZRbek dRngt
ARt 7k=be} ascorbic acid, 7=} =
=4 Hingt AR ER aFd AEZE}
Furh )

of7|4 ARAo 7 T, PEL H
A7 EY BELHES EmE A4z
AEHS B¢ FA sddou 7159 BE,
HEEe WEE EinAdZch dbd A=
4 2 ge AfdE BEEWEE =3
o} M(E, BRKE, FEEE A4 sde
= A EDC 93 FERE A4s IR
4y Ao gz & Helgirh
Baking powder & 7] &9 RIE-S B4
71+ d¥€nkg ok, AA5E g 73
%, J15Y MmE BRthE BOE, R
W& ol wisl F2 9FE FH2d FHA
Edfll 3 NEZEEA A9 F349 5
3 AAbed =& End A 1 &Z5E
o & F= R
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