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Abstract

In this study, we investigated the inhibition effect of various herbs on the rancidity of soybean oil. The antioxidant
activity of herb-infused oils was evaluated by examining their total phenolic contents and DPPH radical scavenging
abilities. The total phenolic contents were found to increase with addition of herbs to the soybean oil. Rosemary-infused
oil (RO) exhibited the highest total phenolic contents (77.28 g GE/mL), followed by the lemon-balm-infused oil
(LO), green-tea-infused oil (GO), and soybean oil (SO) alone (36.82, 36.66, and 21.24 ug GE/mL, respectively).
Similary, the DPPH radical scavenging activity of the herb infused oil also increased. Moreover, measurements
on the total polar compound (TPC) contents, acid value, and p-anisidine value were caried out in order to confirm
the changes in the rancidity of the oils during frying. The time for the TPC content to reach 25% was confirmed
to be delayed from 62 h for SO to 68 h, 74 h, and 80 h for GO, RO, LO, respectively. Even though there were
some differences between the p-anisidine and acid values, it was confirmed that the addition of herbs inhibited
the rancidity of soybean oil. Therefore, the results in this study show that adding herbs to soybean oil could positively

contribute to the inhibition of oxidation and rancidity.
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2 20}2)(Rosmarinus officinalis L) EZ3H(Labiatae) 2
FEd xR A 7P 5d B F ohvE 54
zg], 8, I8 5 S S22 AMSEH I glo, B
ATFollA FAats), A AAsE A, dadd 5o BTt
ATHL delA vk12-14). Z=rke]o] F8 kst d&
oz2r ¥HsA EZQ rosmarinic acid, carnosic acid,
rosmanol S°| RH1¥ i 9Iths,15,16). #=yH(Melissa
officinalis) & Y E¥HLamiaceae)?] ThAAY 3| E & k3t |
s 37w slER 2=ulele} 2o FAts] gt IF
¢ B3 dvta HauEa glem(17), F8 AELRE
rosmarinic acid, caffeic acid, protocatechuic acid 5°] ¥&l#]
91tH8,18,19).
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v}l (Rosmarinus officinalis L.), 9l =% (Melissa officinalis)
T slB e JHU &£ BollA Fdste] ARRSEITE 418
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A 82| aHaksAd -2 22-diphenyl-1-picrylhydrazyl(DPPH)
radical 2271522 Z7%3191t}(20,23). UV-VIS Spectrophotometer
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Wi AT T3 el & Eeldn g
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FaF-S- 42.58 g catechin equivalent/gS 2 E 318} 0,
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Table 1. Total phenolic contents of various oils

Samples Total phenolic contents

(1g GEJmL)”
s0” 21.24+138%
GO 36.66+4.28"
RO 77.28+4.54°
LO 36.82+4.40"

Y30, soybean oil; GO, green tea infused oil; RO, rosemary infused oil; LO, lemon-balm
1nfused oil.

ata are expressed as g gallic acid equivalents/mL.
IMeanstSD (n=3) with different letters in the column are significantly different
(p<0.05).
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DPPH 2iClE &Hs
2,2-Diphenyl-1-picrylhydrazyl(DPPH) & <Fg &+ A2}
gZ-& 72 e Z1gk Hepdo] StEd R e 549
Faololu gz o] AAE Fof wow Gy AL
@e wTN o WEkH(33), I YA A FREE
wsto] el Holg<4 9golA DPPH it]ze] 39 =
o wet 3% gro] Wake 54 7HAL Slth o] & o] &
slo] 54 E4o] 7 A Qe FkslEde] &A1 Ekls)
7] $1g 712491 Ao 2 o] o] g a1 UTh27,34).
Al e FAY B5FEE0] ofd AERAE 72t
250, 500, 750, 18] 3 1,000 pLE &}%] mehanol® &
Alg&Fe] 1,000 iL7} ¥ =5 ZA|ste] DPPH 2tz 427
e 893, A TR 50% A FE(inhibitory
concentration 50%; ICso)= 100 ppm<] ascorbic acid =8
A xrTFo st et oen 1 ATE Table 29
747y JERAITE DPPH 2Ht] 2 27 % &)1 A ¥} ascorbic
acid® ICspS 0.03+0.00 mgL %3, ==nigdE
59.07+0.02, =24 70.66+0.08, | ZHH-4-= 71.54+0.11,
83 S5 72.1310.27 mg AE/mLE ERl¥ o], t =
T2 AT ANEFA T 22eE a7t P 2 23E
HAD T 7P 9tk o)) Ade & ZdHs
337} DPPH itz 2753 3ol Bt 14
7(35,36)9F LA Gk, 5ol 185 Hrigo 2 it
3 & ST 9TE St ZeE AdHn

Table 2. DPPH radical scavenging activities (inhibition percent
and ICsp) of various oils”

DPPH radical scavenging activity %)’ ICs

(mg AE/mL)”
250 pL 500 L 750 uL - 1,000 pL g
AAY  3058+039° 84.06+0.05° 93.72020° 95.66%0.14°  0.030.00°
SO 37212003 67.94+006° 87.35:0.07° 93.03+0.01° 72.13+027
GO  37.14+0.13F 69.69+0.02° 88.97+0.02° 9326+0.01°  70.66+0.08°
RO  4671+0.02" 8121+0.04° 92.38+0.01° 93270.01° 59.07+0.02°
LO  3724%0.15° 6849+0.04" 88.60+0.00° 92.35+0.02° 71.54%0.11°

"Means£SD (n=3) with different letters in the same column are significantly different
(p<0.05)

2>AA, ascorbic acid; SO, soybean oil; GO, green tea infused oil; RO, rosemary infused
oil; LO, lemon-balm infused oil.

Samples

Data were expressed as percent (%)
“Data were expressed as mg ascorbic acid equivalentsfmL (mg AE/mL).
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Table 3. Total polar compound (%) content of various oils during
heating at frying temperature

Frying time (h) s0" GO RO LO
0 113+03%%  113:03%®  115:05™  120+05™
10 153:03% 1451057 153+03%  157+0.6™
20 1865022  162+03"  162¢03%  162403®
30 212403 182:03™ 17803 17803
40 20+05%  188:06"  188:03"  192+08™
50 2354055 203:08°  208+08™  207:10™
60 247403 233:06*  2511.0°  225:05°
62 252403%  235405%  223:06%  22303%
68 - 248+03"  237+08®  235:05%
70 - - 245405"  240+05%
74 - - 250405 24306
80 - - - 252+0.3*

S0, soybean oil; GO, green tea infused oil; RO, rosemary infused oil; LO, lemon-balm
infused oil.

"Data were expressed percent (%); meanstSD (n=3) with different letters in the same
column (A-H) and row (a-c) are significantly different (p<0.05).
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N7} 0.17 mg/g, SAHF= 0.17 mg/g, 220 Fe
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Table 4. Acid value of various oils during heating at frying
temperature

Frying time ) SO" GO RO LO
0 0.17:000™?  0.17+0.00® 020003  0.160.01*
10 031x004™  026:003"  033000" 024+0.01%"
20 048:003%  035:003% 043001 034001
30 0.78:000™  043t003™  061:001™  056+0.05¢
40 0934003  059:003”  080:0.03%  0.64+000%
50 1042003 062004  1.00£0.04%  0.78+0.00"
60 11520.03*  07620.03%  1250.09%  0.95+0.03%
62 1.1940.03"  0780.06™  133+0.08™  103+0.03%
68 - 0.89+006™  144+008™  1.09+0.04™
70 - - 150+008™  1.13+0.04™
74 - - 161005  123+0.15"
80 - - - 14320.13%

DSO, soybean oil; GO, green tea infused oil; RO, rosemary infused oil; LO, lemon-balm
infused oil.

Data were expressed mglg; meanstSD (n=3) with different letters in the same
column (A-K) and row (a-d) are significantly different (p<0.05).
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Fig. 1. Changes of p-anisidine value of various oils during heating at frying temperature.

Table 5. Changes of fatty acid compositions of various oils by thermal oxidation

Samples Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid
P (C16:0) (C18:0) (C18:1) (C182) (C18:3)

s0” 11.27:0,06° 4.40£0.09' 23.90+0.19° 55.09£0.20° 5.3440,05°

First GO 11.080,04° 4214005 24.21£0,03° 54.98+0,07" 5.50+0.06"
(initial time) RO 11.02:0.01° 4.35+0,03° 23.94+0,03° 55.23+0,06" 5.46+0.08"
LO 11.030.02° 4312002° 23.94+0.02° 55.2540.05" 5.46+0.06™

SO 14.74+0,09" 4.59+0.02° 272740.11° 49.07+0.07° 4.35+0.06"

Last GO 13.9740.10° 4.49+0,02° 27.19+0.11° 50.03+0.11° 4324005
(final time) RO 16290.11° 4.85021° 27.130,03° 47.902031° 3.84+0,05"
LO 16.52+0.08" 4724002 27.51+0.04" 47.3240,05° 3.9240.05

SO soybean oil; GO, green tea infused oil; RO, rosemary infused oil; LO, lemon-balm infused oil.
Means£SD (n= 3) with different letters in the same column are 51gmﬁcantly different (p<0.05).
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