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Development of Antioxidant and Oxygen Scavenging Sachets
to Prevent the Rancidity of Brown Rice

Jung-Soo Lee and Jaejoon Han*

Department of Food Bioscience and Technology, Korea University, Seoul 136-701, Korea

Abstract The objective of this study was to evaluate quality properties including acid value (AV) and peroxide value
(POV) of brown rice packaged with antioxidant allyl mercaptan sachet or oxygen scavenging sachet. To prepare the anti-
oxidant allyl mercaptan sachet, allyl mercaptan was encapsulated by rice flour and put in small roll paper pouch. The oxy-
gen scavenging sachet consists of diatomite, sodium L-ascorbate and activated carbon. The results of this study showed
that antioxidant allyl mercaptan sachet had no antioxidant effect on deterioration of brown rice, but oxygen scavenging
sachet effectively inhibited rancidity of brown rice. Therefore, the developed oxygen scavenging sachet can be effectively

utilized in food packaging system for quality stability.
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sodium L-ascorbateE TF&d &322 T2 E (diatomite)e} &
*J€k(activated carbon)oll THAIA 2FAA| AT d(oxygen
scavenging sachet)yS #| 23131t}
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2. Allyl mercaptan?| radical 2 {24 53

1) 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical & H&4

02 mM DPPH €% 1 mldll =& 22| allyl mer-
captan (Sigma-Aldrich Chemicals Co., St. Louis, MO,
USA) 348912 200 ml F718le] ol 3087 BE]st
< 517 nm¥] SF%=E UV-Vis spectrometer (UV mini-
1240, Shimadzu, Kyoto, Japan)S ©]-&3&}e] =3 &lt).
DPPH radical £~A€43S ascorbic acid (Junsei Chemicals
Co., Tokyo, Japan)& FTEH=E ARSI 2PJst %
JAE F3 AR 1 g2 ascorbic acidell tigh gEo = %
2Fsled mg ascorbic acid equivalent (AAE)Z WERYL O™
33] RHEo 2 KAt

2) 2'-Azino-bis-3-ethylbenzothiazoline-6-sulfonic acid
(ABTS) radical 2 H&4

7.5 mM ABTS (Sigma-Aldrich Chemicals Co., St.
Louis, MO, USA) 893} 245 mM potassium persul-
phate 789& L:1(vv)E E3I0] 2] daolx 12~16
AIZE AE 3 734 nmellA] FS3E7) 0.700+0.0500] E=
= ethanol2 8]43}e] ABTS £94-8 A|Z3I9 ). ABTS &
A 1 mell HEI F=Z 33 allyl mercaptan £
50 ml F7¥ste] 60 &<t ARESAIZI § UV-Vis spectro-
photometerS ©]-&3} 734 nmellA FEEE S h
ABTS radical £&2A8/dE trolox (Sigma-Aldrich Chemicals
Co., St. Louis, MO, USA)Z ¥FEZZ Algsle] ZATh
BEFAFTAS T3 AFE 1 g2 troloxoll thek Iafo = 3
ksl mg trolox equivalent (TE)Z YWER$l o™ 33] wt

Baja] ZQAT)

3. Allyl mercaptan ¥'g2| HZ
SHT 100 gl B7HF 5 g& ¥aL 80°ColA 1A7F &<t
7tdshy &3l 2 g2 1Y $ F3AE Tween 20
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(Daejung Chemical & Metals Co., Shiheung, Korea) 1 g
S, F3EA R allyl mercaptan 2 g& 71 & 727]
(model SR30, mtop-Korea, Seoul, Korea)ES ©]& 3}
8,000 rpmellA] 5E7F A skSIATE 280 inlet temp.
120°C, outlet temp. 90°C, feed rate 4.5 ml/min Z73}2]
spray dryer (B-290, Buchi, Flawil, Switzerland)Z 71z}
v AR ES At w0 vARES 31 Hol £
ol (polyethylene, PE)S.2 FEH EX|(FHA 5542 um)
o 1 g¥ HAAAZIZZ E5271(SK-310, Chuengil Co.,
Seoul, Korea)s ©]-&38}] sl 3F(2.5x3.5 cm)oZ
A2t ATHFig. 1).

4. MANHE B NZ

S5 300 gl sodium L-ascorbate 100 g& 23 15
7+ WHkske] sodium L-ascorbate 84S A F3F & F
B9} S 247 100 g, 80 g¥ 718 FH oAl 247k
ot waksla RF7A 271 (VS-1202V5, Vision Scientific,
Dagjeon, Korea)s ©|-§-35t 90 &<t K3 defol] w=]at
Atk 2 e YA E2]7)(Abanti J-E, Beckman, CA,
USA)E ©]43le] 25°C, 6,000 rpmell A 1557 44 g
st JEAE AAT 7 HdE AR FHsl 60°Ce] *
FHAZTNONA 24717F B xS AxRE AlEE IR}
AP RS o] &ate] Mg B EHIR BRE T ol&
EXFA 5522 pm)Z A X 3x5 cm)oll 4 g¥
ol AhA AT S AlZsthFig. 1).
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5 MANHE B MANHE BT

A2t AbAAS el 4HA|AE (oxygen scavenging
capacityyS 24317] 28 600 ml 23 E7](Lock & Lock
Co. Ltd., Seoul, Korea)ell 1 ml®] S/TE FUTH 2F4A|
A S YL o]& 25°CE] QIFHlolElel AdahH 7k
129 7](Check Point II, PBI Dansensor Co., Ringsted,
Denmark)E ©]&3te] A% $F 3, 6, 9, 12, 18, 24, 36,

Fig. 1. Left: Antioxidant allyl mercaptan sachet, Right: Oxygen
scavenging sachet.
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Allyl mercaptan &go] @w|e| Afo) w|X|= FFS &
olr7] 98 25x30 em F71¢] AUE E] oY (LDPE)
Aol AHWEA 60£1 um)el W 1.5 kgt allyl
mercaptan IS 7 Fol 35°C AiHlolElel] 457 A%
A 157 o= dnle] Aol HitslEvRE S 6t
2™, allyl mercaptan g §lo] Fr|ThE A3t A&
EH}—:ILE @78 0]'/\)\1:}.

R R, AR A dhdol dne] shufjel wixl= g
S Yolry] 98l 25x30 cm =71¢] LDPE &Aj2] 2|9
ol @u] 1.5 kg T F 2 A7l ARk AR A
s FEE ArrEY g skl AXAHE L F 35°C
lFdlolEl el 477 AAdshaA 157d 7HAS0 R dAnje] A4
71} ItstETEE SAslen, AaAlAS e glol |
neks Ae AS tixTE ARSI g 2 ArellA
AR AA A grde] dn) A oA Ass Alee] A
2AAA 9L vlwshz] Sl 7P I o R duE A Qe
HA 2AA AA(EVER FRESH, Lipmen Co., Incheon,
Korea)o} &7 #7d= &vlE g thZF(positive control)
2 itk
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1) ®0j9 §A £

ol E47]1(DA280-S, Daesung Artlon, Paju, Korea)
£ olg3l vg = Avlf F=o o] &3tk vl v
HAE 1.5 kg n-hexane 3 Lol A3 & ALo|x 24
AIZF B AR sl AS FE39.0H, FEES No. 2
Whatman A2 o435 57 3)A3F557(REI2],
Buchi, Flawil, Switzerland)2 40°CollX] =3} n-hexane
< A3 AASA

2) M (Acid value)

dnje] A7Rs 2FTHel AsY BAEATY. dnlo
A FZ3 Arld 1 g2 200 ml AEEao] FHI 5
ether-ethanol & (1:1, v/v) 50 miZ o] dAulf7} & &
A E=F 287F ARSI o]l 1% phenolphthalein A]2F
< 2-382 7Iskal mlgAo] 3057k &2 wW7kA] 0.1 N-
ethanolic KOH & 22 ATt FAl AEE 71814
oro zAA 7 u}mgé T A1ES AAEl] The-e] 2]
S ERE WS Ao 7t gy 23] RiEsie] &
A=At

1%

217Kmg KOH/g) = 2811 x(a=b) x] (bf"b) x

B0l Abul oKl 916t sHits

-
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S: A HH ()

a: 7AA ] g+ 0.1 N-ethanolic KOH §-42] AH]2(ml)
b: ZA &l th3k 0.1 N-ethanolic KOH &1 ZH|Z(ml)
£ 0.1 N-ethanolic KOH £<2] &7}

3) M 8}E Tt (Peroxide value)

Anjo] FIskETE AEEd WS 388kl S4sI0
o). Enlf 1 g& 200 ml S Ekad) #HE & acetic
acid-chloroform £94(3:2, v/v) 25 mlol £3|AHT. 2 &

KI 23-89) 1 miE 71l 7HiA &50] A& v daol
A 10827 A F S/ 30 miE 7kske] AlA S5
AT Ao R 1% A& 1 miE AA R Bl
8] o] gkds] Falo] & wfj7hA] 0.01 N Na,S,0;
foog AYATE FAHS AEE YA B2 AdElA]
e o R Arsiglon, tel ALAE B3l kst
=71 A=k Alser A4S 7 dET 23] ke
o2 YA

=

RN (mEghe) - (=LLx 10

S: AA 9] AFHH(g)

a: Al 3 0.01 N Na,S,0; -&42] ZH]2(ml)
b: A T 0.01 N NayS,0; §¢] 4] FH(ml)
£ 001 N Na,S,0; &92] 97}

8. 5 24

7} 3R] ZA7)F zloldl] thak oA BA1L Statistical
Analysis System (SAS) software, version 9.3 (SAS Insti-
tute, Cary, NC, USA)S] EAHEA(ANOVA)S ©]&35}]
Duncan’s multiple range test AFF-HA PO =2 X2|slo
Bzk Fol2H(p<0.05)E AR

2 o oz

1. Allyl mercaptan®| radical 2 24

DPPH®} ABTS radical 2484 itsksg AW 52
shego] =245 S/, 1Al radical 291 DPPHS}
ABTS?] AATAL §-970 AHAAAE zh= Zloz o
2 QO o] itsl EHL radicald EIAOR A
ASHAIRE radical®] 7]dol| we}l dejH oz 2gsh= 4
o] EAJsl7] wjiel ¥ AFeA= DPPHS} ABTS radical
28 REE 2430 allyl mercaptan®] A4S} S48
AZsAth. DPPH 2 ABTS radical 24842 247t as-
corbic acid®} trolox FHOZ AXbsle] JMEsI o, 1 A
3 74z} 4032542731 mg AAE/g, 1245.89+170.71 mg TE/
g2 2 YR} allyl mercaptano] #r| AHE WX|E}7] flgt
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Fig. 2. Oxygen scavenging capacity of oxygen scavenging sachet and oxygen scavenger during storage at 35°C. Values are means+SD

of duplicate determinations.
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Ridiciass %%—6— DPPH radical 27843 248 A}
#42) vhas] sk o) $492) kel vialo] 51

on ol @HHYE UES W allyl mercaptans %3 At
=] IR el 71871 wieelgkal Barskict.
2. M2NHE B LMY BT

Aol Azg AEAAIAS 3 (diatomite/sodium L-
ascorbate/activated carbon oxygen scavenging sachet, DSA-
0SS)9] 4kaA|ATS gotir] 918 600 ml F3]2] UH§
7] Qo AAl A s AL ol 25°Ce] IHlolE
Agsh Akl wE EH87] e aEss 575t
Aom, o]5 AT AA AbAA|AA| (iron-based oxygen sca-
venger, 1-08)2] 2FHA| A3 vlwslsit. =4 23, DSA-
OSSE W& "Hg7]o A% 712417 & Ui A sEs
1.80£1.13%2H [-0SE ¥ ZH87]e] Wi Absee
0.70+0.42%33T}. Fig. 29 12)27} YeR]S%o] DSA-0SS9]
AAA &) 1-0SHET =27 SRRt HEAHog £ 1
Bel A7) i SRS MadE o 52l Aol
B EABA FEeEZ (5>0.05) B Aol s Ak
A T2 AT ZA AAAALL Harte 5 4t
g 3tk

3. NN mE s0j Mooty
1) M}
2k 7RSSR 349 RElAAke
FEARE AFsAEE FXske] AHo] FHE
TH2, 32730 allyl mercpatan 8]:‘/1"7% ’\B\Jﬂ s fﬂc‘)’g
|5 o] A7l e

E

At &, 4770 A7 5t 2Pk= allyl mercap-
tan e $A AE Arlol tizTolA {9]2<1 2ol 7}
AL (p>0.05) ©]+= allyl mercaptan &Fgo] Huje] 4t

2 oJANTIEE Bk GThs 2L ol dthFig. 3).
e AR2AAS G Agsle] A4 @rle) A

717k W& ket AlEShe O AEE Bt
(Fig. 4). A7 257217k DSA-0SSS} Wﬂ 1 Je Anl7t
Froldol 2pol2 Kol xR} vk [-OSE Z
&3lo] #7433 dvjof HjgiM = e Til% UrEP;’iE}(pS
0.05). 18y 45 H HIFTHOZ =7, DSA-OSS, 1-0Sel
A 24z} 16.6740.16 mg KOH/g, 15.67+0.01 mg KOH/g,
14.4240.16 mg KOH/gE YERlo] &n|e] AiilelE oA

3Rzt 1o} DSA-0SS7F 108Kt 973l A%k iz
Tob vlaskl s W drje] AP E Alshet] g
a7 AR AT AATHp<0.05). ©]9t o] Hi=
TEG ARRAS P ATe] AP R ol Atk
A7 Fdol A AgE FAlshs Aas A7t
# drle] A S AAEI] dleelRta B

2) MeHET

Histerhe At} i) 2Fe] A EE VR
© 8% AxE, HsEe] S UepllE Aot #
MelEo HA HalFlo] aldehyde, ketone ¥ alcohol 52
A s AR E XEilste] 271dA oM 4b
o] A ¥E7F Db, Allyl mercaptan =} 7 A4
Anl ] 2737|70e) g FskETHE A% 15 o3
ol x}o]& HolH allyl mercaptan g 2|77} HZFH
o frejdoz o (p<0.05) iIsEHE BATKFig. 5). 2

e} 2FARHE £ aEe] £o42) Ael7h gele.
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Fig. 3. Changes in acid value of brown rice packaged with antioxidant allyl mercaptan sachet during storage at 35°C. Values are
meanstSD of duplicate determinations.
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Fig. 4. Changes in acid value of brown rice packaged with oxygen scavenging sachet during storage at 35°C. Values are meanstSD

of duplicate determinations.
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Fig. 5. Changes in peroxide value of brown rice packaged with antioxidant allyl mercaptan sachet during storage at 35°C. Values are
meanstSD of duplicate determinations.
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Fig. 6. Changes in peroxide value of brown rice packaged with oxygen scavenging sachet during storage at 35°C. Values are meanstSD

of duplicate determinations.

(p>0.05) HFTH R 47AloA ] Mo} o] kst
E7h= 247} 4.93+0.04 mEq/kg, 4.50+0.47 mEqkg® LFE
1} allyl mercaptan 3ol @rle] AHIE AR Ze
S o ASTh

=T drle] A 5 Isterhe A 07l 3.49

10.01 mEq/kgel ot #7717 o] Z33ghe]] w317
07 ZU1eke AES HATHFig. 6). ¥HH, DSA-0SS} &

A A dArls BE AR7IZE 59t iR HY f940
2 S2(p<0.05) 2E Herlon, £4] 1071 A8
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