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Abstract

The aim of this study was to determine volatile flavor compounds in Shingo pear juice. Volatile flavor compounds were
analyzed using solid-phase micro-extraction (SPME) - gas chromatography-mass spectrometry (GC-MS). The effect of
inorganic salts solution on the extraction ability of the SPME fiber was treated by adding saturated CaCl, solution at the
ratio of 1:20 (v/v) after 0, 60, 120 min of preparing pear juice, respectively. As a result, a total of 22 volatile compounds
were identified in Shingo pear juice. Ethyl acetate was found to be the most abundant volatile compound (13.36~19.61
ng/kg), followed in order by hexanal, ethyl hexanoate, ethyl 3-(methylthio)-2-propenoate, ethyl octanoate and 2-hexenal.
Total contents of volatile flavor compounds were 31.07 ng/kg (control), 40.93 ng/kg (0 min), 27.62 pg/kg (60 min) and
26.32 ug/kg (120 min). This result indicated that the addition of saline solutions could inhibit the enzymatic reaction of
volatile flavor compounds effectively when treated as soon as juice preparation.

Key words: Shingo pear juice, volatile flavor compounds, SPME, GC-MS
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Kim 5 2017b)o]l F58f gkow, 2o ditsl & A28
of gt A7HA] Eids] st glrk(Park & Han 2015;
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Table 1. Treatment conditions of 4 samples
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HiZ0) pH, AVE 2 TR B St A5
S RHet B2 F 10 ¢ Polufo] pH meter(Seven
easy, Mettler toledo, Switzerland)2 pHES &35}t &&=
T 520 & WolH S5 20 mLo] 3]4J51e] H47] A(Com-
pact Titrator G20, Mettler toledo, Switzerland)S ©]-&3}o] A=
£ S4%t9en, 543 ¥2]= 0.1 N NaOH= pH 830 &
| 7h2] 4B]E NaOH F2 A= 2 A4S 138 &
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Bsrdct
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o} v A 3 RS 5 2 232 solid phase-
micro extraction(SPME)Z ©]-83} headspace &4 WH-E Al
Lttt A F718E FE52 $18He] Supelco Inc.(Belle-
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200C injector porto]] 5] SPME fiberE =EA|A F7|HES
YR, o1 F GCMSE 84 TI4Re Beal 5

Sample name

Treatment condition

Control group
Experimental group 1
Experimental group 2
Experimental group 3

The pear juice without added CaCl, solution
The pear juice added with CaCl, solution immediately after preparation
The pear juice was stored for 60 minutes, and then added with CaCl, solution

The pear juice was stored for 120 minutes, and then added with CaCl, solution
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Table 2. Physicochemical properties of Shingo pear juice

pH Acidity (%)
5.12+0.10 0.11+0.02

Soluble solids (Brix%)
12.340.55

Table 3. Volatile flavor compounds and their concentrations in Shingo pear juice

Concentration (ug/kg)

Volatile compound RTY - - -
Control group Experimental group 1  Experimental group 2 Experimental group 3
Esters
Ethyl acetate 6.45 18.987%) 19.606 16.922 13364
Ethyl hexanoate 21.92 2.255™ 3.578 2.103 2.382
Ethyl 2-hexenoate 23.87 0.398™ 0.646 0.378 0.441
Ethyl heptanoate 26.03 0.340™ 0.726 0.261 0.318
Ethyl 3-(methylthio)-2-propenoate 29.40 1.255™ 2.465 1.195 1.717
Ethyl octanoate 29.90 0.519" 1.513 0.466 0.666
Hexyl acetate 22.50 0.470™ 0.962 1.082 1.171
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Table 3. Continued

Concentration (ng/kg)

Volatile compound RTY
Control group Experimental group 1  Experimental group 2 Experimental group 3

Aldehydes

Hexanal 12.97 3.876™2 6.108" 2.937° 3.094°
2-Hexenal 15.41 0.611™ 1.146 0.511 0.587
(E)-2-Heptenal 20.17 0.093™ 0.209 0.077 0.126
(E)-2-Octenal 24.55 0.065™ 0.111 0.055 0.082
Nonanal 26.43 0.357™ 0.702 0.280 0.418
(E)-2-Nonenal 28.64 0.114™ 0.196 0.094 0.139
Decanal 30.39 0.191™ 0.394 0.164 0.229
(E)-2-Decenal 32.46 0.345™ 0.988 0.304 0.551
2,4-Decadienal 33.65 0.057° 0216 0.050° 0.105%
Alcohols

1-Hexanol 16.11 0.251™ 0.616 0.440 0.474
Ketones

3-Heptanone 16.87 0.139™ 0.168 0.153 0.147
2,3-Octanedione 21.34 0.602° 0.047° 0.022° 0.025°
Acids

Acetic acid 7.35 0.021° 0.129°* 0.012° 0.030°
Furans

2-Pentyl furan 21.63 0.091° 0.315° 0.088° 0.131°
S-Compounds

Dipropyl disulfide 26.73 0.030° 0.087" 0.024° 0.128"

Total 31.07" 40.93 27.62 26.32

) RT Retention time all results are expressed as meantstandard deviation for three replicates.
2 ab Different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
3 ™ ns=not significant difference in the same row.

Table 4. Volatile flavor compounds identified in Shingo pear juice by function groups

Concentration (ug/kg)

Function group

Control group Experimental group 1 Experimental group 2 Experimental group 3

Esters 24202 29.50 2241 20.06
Aldehydes 5.71°D 10.07° 4.47° 5.33°
Alcohols 0.25™ 0.62 0.44 0.47
Acids 0.02° 0.13" 0.01° 0.03°
Ketones 0.74° 0.21° 0.18° 0.17°
Furans 0.09° 0.31a 0.09° 0.13°
S-Compounds 0.03° 0.09% 0.02° 0.13°

All results are expressed as meantstandard deviation for three replicates.
D 2> Different superscripts in the same raw are significantly different at p<0.05 by Duncan’s multiple range test.
? ™ ns=not significant difference in the same row.



894 Yulg - HEs - 7 o
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£ esters= 2 02 TUo] WA= F8 WIS IFE0]
I(Qin 5 2012), vje] FF7|JE] Tet AP A-FollA FFol
weba] EF 9 o] 2R T esterF= B9 2 F71A
Hoz ByErhLee 5 1998; Li 5 2012; Chen 5 2018).
2 A7 A FlH esterF 7F F hexyl ester 15, U] 6
22 B ethyl estero|th. Ethyl ester 5 ethyl acetate2] $+aF
0] 13.36~19.60 ngkgO 2 vjEAo] SR Fr|JE 2§
Fol 7HE =& A2 HAHUY o] Aite 3w FF5E
v 9] 7| A8 Aol A] ethyl acetate”} A TH|LS] FQ FF7)
Hpoz ekt 23 A sHdckLee 5 1998). Fhyl
acetater= BT ofu 2k, Al A, v, WiE R 5 o
gt 3kl =8 Fr|JE SR EAFHBurdock GA 1994). vl
9] ester & 7 HHA 0 F ZA 3= ethyl hexanoate?} hexyl
acetate= & AT A= SRIEFITHLI 5 2012). o] F 7}A]
242 ot 9 Y FS AlFste FFEE HiET ofY
2}, AbaK(Echeverria 5 2008)2} WA= #Z(Senesi S 2005)
o] Fa3t &R SR A3t} ‘Pear ester’ 2 L2 F ethyl
decadienoate= S A viEFE 7HX B LR A ol A
o] HHA 9] 1 Burdock GA 1994; Qin 5 2012; Chen &
2018), & Aol FEEHA FAtt ol A=l =8 5
Ffol A HARA FAAY, o] wi B AFA
T At} U X} thPark ER 2003; Li S 2012).

AldehydeF+= AA| &F7]4E2] 16.19~24.61%Z Z} X3}
esterf Tholl & WA gHdo] &2 F714d&olth 9% aldehyde
£ = hexanal 9 2-hexanal @] ggFo] 7}4} EX5}4] hexanal->
F AR @2 QRS E HEFHAT AT 1914 3]
Ao 611 ngkee2 AEE o] 7Iek 3714 AR} Feol
oMo 5o AL sy AnuE T T,
= AFE 5 5ol tigt Aol Al hexanal & 2-hexanal
& 29 aldehyde® 37|48 02 ¥ 1|9 thPark ER 2003;
Kim W 2007; Qin & 2012).

H A LofA] alcoholi 1 & 1-hexanol¥HS AE31%H o
3L 0.25~0.62 ng/kg, AA F7144E2] 0.80~1.51%F AA]
sl Aoz Uitk o] Az ARAT Azt HolS
HEou, wje] Fd, U9 Aol 7|de Aoz
TBAEthLee 5 1998; Li 5 2012; Chen 5 2018). Hexanal,
2-hexanol, 1-hexenold} 72 C6 FFFE2 WA, 3 EF0|
(green leaf and herbaceous flavor notes)2 E3% XX += 7]
grom SAPA the BHeEol i Aow nuy
9IthRuther J 2000; Li 5 2012; Qin 5 2012). o] JE52 o
7](Menager 5 2004), AF2H(Ferreira 5 2009), HLbip(Saha 5
2018), AFF(Yang 5 2013) 5 chepat Fholz} A=) Qo] 5
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v w9 F2 Aoz HEF Uk 3-Heptanone> M, o
at, 7+ YA (green, sweet and fruity notes)S 7} 7|4 E
o2 AHF FEANA HEE v UATHBurdock GA 1994;
Park ER 2003). o] &2 F2 2 X|(Moufida 5 2003), H}
Ui, B0l 5 19l @ 28 17]R04 ZAakcBurdock
GA 1994).

2 AFA acidF 152 A=, 718 F79 7]
A B H] acetic aicd2] §eFo] m|u|3tHch AL 19 acetic
acid 2 718k 3712 Al&9 10v] H= FojHoz =4
e, E-8H-2 acetic acid®] HIHE A5t FEo =&
o] = AL Z AR HTE Acetic acid= Al TH|E 239y o
Fe FFY A 72 FrIHRLE ERIHUL
), Y Ao et kol ZpolE HHATHLee 5 1998;
Kim W 2007; Li 5 2012; Qin 5 2012). T3 Ao A
9% oAlotue] 7R F acid FEO| acetic acid7t 221 =]
= Aoz Y en(Li 5 2012), & A2 7e}t d4Jst
= AeE ZRIT £ A

716t Y F71R L2 furan S}HEE 2-pentyl-furan 2

33}35HE =2 dipropyl disulfideS EH213}$ith 2-Pentyl-furan
< E9 WA B dA el fARH, iR ke st Bk
62 AAE T SFci(Wilkens & Lin 1970; Kim & Oh 1993).
H 7oA 2-pentyl-furanS 0.09~0.32 ug/kg o 2 w9 n|3F
o2 FAESNeH, APdFoA B2 T AHEFF L A
= JjepEzo] |80z B 1E b 9rhPark ER 2003;

Kim W 2007). Dipropyl disulfide= %3}, F3 Sof @o] &
Fote 7 73 HAE U AR 2 E(0h 5 2012), E A+
oA S vgke wAHA AYATIHE Wl T
7187 5 o T3 Ee] st 2 RuE
(Kim W 2007).

AFY AF7IHES tE TR v njFgez EAst

B Ame A, 2273 o] 4
= b gavolh 2 A7Rol= SPME
FEURS ol&sto Atal FF wiF2d 3EY dAER
& 233)e] GCMSE FIIAEL B @ SN &
2230 ¥7] FEol EFHEHJUIL, esteriF 7F, aldehyde
E 90X ketoneF 2=, alcoholF 1, acid® 1=, furan® 15
293 AR 1522 FAE U o] Fol|A ethyl ace-
tate, hexanal, ethyl hexanoate, ethyl 3-(methylthio)-2-propenoate,
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ethyl octanoate and 2-hexenal®] WA 0] 9 Fr|dHOT
7HEE 1T £3), ethyl acetate 2] o] 13.36~19.60 pngkgo.
27 =2 ALE HEH AA Fr142e] At ol
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22 $80] ZPseinl, MFEAS FET BB T B
& PPAA TR ABHES AUtel i) 2] &
e 713 = e ALR 7|ddrt

ZARe| 2

AL 2016~2018E % HE&AE Ao FTA 3 HA
P 71/l A SSHERAYA L AFGTAQD <vf
2 S E AT avjHo] AE AL 9 e A B4~
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