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Off-flavor compounds of liquid from processing purple potato
granules and enzymatic deodorization effect
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CHEN Anjun, ZHANG Zhiqing, LI Shanshan, WU Hejun
(College of Food Science, Sichuan Agricultural University, Ya’an 625014, China)

Abstract: [Objective] To identify the off-flavor compounds of liquid by-product from processing purple
potato granules using freeze-thaw method, and study the enzymatic deodorization effect. [Method] Changes of
volatile components in partially processed samples, liquid by-product and y-amylase hydrolysate were analyzed
using head space solid phase microextraction coupled with gas chromatography-mass spectrometry (HS-SPME-
GC-MS). [Result] Significant differences were found in the sensory flavor and volatile components during the
process of freeze-thaw separation of purple potato granules. We identified 16(mainly aldehydes and alcohols),
27(mainly aldehydes, alcohols and phenols), 18(mainly aldehydes and terpenes), 33(mainly alcohols and
phenols) and 39 (mainly aldehydes, alcohols, ketones and phenols) kinds of volatile compounds from fresh

potato chips, steamed potato, thawed and mashed potato, separation liquid and y-amylase hydrolysate,
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respectively. The key substance from fresh potato chips was 1-octen-3-o0l leading to the earthy smell of

separation liquid. The main substances formed in steaming process were cis-3-nonen-1-ol and indole leading to

sour smell and irritant odor of separation liquid respectively. y-Amylase hydrolysis effectively removed the three

odorants in separation liquid and increased the contents of aroma components including benzadehyde, aldehyde,

decyl aldehyde, lauryl aldehyde, damascene, carvacrol and heterocyclic compounds such as pyrazines,

benzothiazole. [ Conclusion] y-Amylase hydrolysis can effectively remove the off-flavor of liquid by-product

from purple potato granules.

Key words: purple potato; liquid; off-flavor; y-amylase; gas chromatography-mass spectrometry(GC-MS); odor
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Table 1 Off-flavor sensory scores of partially processed
samples and separation liquid during the production

process of purple potato granules

F 4 Sample 4318 Sensory score

PRy 4.3£0.21a
Fresh potato chip
PR 2.7+0.15d
Steamed potato chip
fift ¥k e 3.4+0.26bc
Thawed and mashed potato
syt

3.8+0.15b

Separation liquid

DRI &G RR DB FHEETEZFRF (P<0.05,
Duncan’s %)
1) Different lowercase letters in the same column indicate

significant difference (P<0.05, Duncan’s test)
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Fig. 1 Off-flavor sensory scores and reducing sugar contents of separation liquids hydrolyzed by y-amylase under different

conditions
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Table 2 Contentsof volatile compounds from partially processed samples, separation liquid and y-amylase

hydrolysate during the production process of purple potato wi(ug-kg™)
acy/ESil ek oyl ESEER BEER O BIEER R TR
Compound Compound Molecular Fresh . Steameé Thawed and Se;Tara.tion y-amylase
type formula  potato chip potato chip mashed potato  liquid hydrolysate
ek 1,2,4,5-PU FJLK CioHyy 10.93 7.95 12.85 8.58 15.32
Hydrocarbon 1,2,4,5-Tetramethylbenzene
- N HR CioHyy 15.91 12.83 — 13.09 33.65
1-Isopropyl-2-methylbenzene
%% Naphthalene CioHg 11.05 7.41 11.38 10.19 10.35
TLH3EDK Pentamethylbenzene CHys 2.68 — — — 5.24
1-Fi3EZ% 1-Methylnaphthalene C, Hyo 3.50 — — — 6.76
1E+ =%t Tridecane Cy3Hyg 5.44 6.65 8.64 4.00 5.74
1,3— - H %25 1,3-Dimethyl-naphthalen  Cy,H,, — — — 0.92 —
2,3,5- =A% CisHyy — — — 0.89 —
2,3,5-Trimethylnaphthalene
1E-175%¢ Hexadecane C¢Has — — — 4.97 8.27
3E Phenanthrene Ci4Hj — — — 1.57 3.04
(e D784 D-(+)-Limonene CyoH 6 — — 534.32 55.24 44.13
Alkene y—FA A p-Terpinene CioHig — — 11.03 — —
IR P Cycloheptene C/H), — — — 12.89 —
(2N 2K H1 1% Benzaldehyde C,HsO — — — — 55.27
Aldehyde 3t/ phenylacetaldehyde CeHgO 104.51 — — — 86.92
T-#% 1-Nonanal CoH,50 — — 13.20 — 44.14
25 1% Decanal CoHy0 — 5.19 8.24 — 18.52
FrigE (E)-3,7-dimethylocta-2,6-diena  C,oH;4O 8.20 — 6.28 — —
HH:® 1-Dodecanal Cy,H,,0 — 8.22 — — 2.80
[l 1-Bi 1-Heptanol C,H,,0 — — — — 3422
Aleohol 4y 3y 1-Octen-3-0l CHi O 108.61 10253 - 54.19 —
2—:l% D(+)-2-Octanol CgH, 50 — — — — 24.44
2—/,FE ClE 2-Ethylhexanol CgH ;50 62.33 — — — —
K HEE Benzyl alcohol C;HgO 19.11 33.61 4.55 19.90 —
1-3% 1-Octanol CgH, 50 — 11.85 7.70 12.50 16.56
J5 FE 1 Linalool C,oH,5O — 75.57 — — —
2K 2. Phenethyl alcohol CgH,,0 114.75 23.86 16.23 16.66 21.09
JWi—3—T:4fi—1—-1% cis-3-Nonen-1-ol CoH,O — 9.40 — 9.15 —
1—T:f% 1-Nonanol CoH,,0 — 20.60 — 77.98 53.12
DL— 4§ DL-Menthol CoH,00 — 22.88 — 19.45 15.95
4—ili 4 liE Terpinen-4-ol C,oH,50 — — — 2.95 —
Al Geraniol CoH,50 26.68 37.69 22.32 22.81 —
1-%%# 1-Decanol C,oH,0 — — — — 22.94
FEERE 1-Dodecanol C,H,0 — — — 13.22 32.86
“F754ilE 1-Hexadecanol C,¢H5,0 — — — 9.88 13.17

FINFEF M B Geranylgeraniol C,oH;,0 — — — 10.32 —
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432 2 Continued table 2

wiugkg ")

acr/ESil AR sl EEEER BEER O BIEER R MR
Compound Compound Molecular Fresh Steamed Thawed and Separation y-amylase
type formula  potato chip potato chip mashed potato  liquid hydrolysate
[lEN KT I Methyl salicylate CgH;0; — 7.46 8.38 — —
Ester y—T: Wi y-Nonanolactone CoH,40, — 6.50 — — —
=241 W i p-Decalactone CyoH;50, — 5.34 — — —
TN 15 e C1,H 605 — 35.50 — — 14.38
3-Methylbutyl 2-hydroxybenzoate
ARIR R S T e CiH,,04 — 4.94 — 2.40 6.05
Phthalic acid diisobutyl ester
TR H C16H3,0, — — — 1.98 4.19
Pentadecylic acid methyl ester
UiES 2—T-ff] 2-Nonanone CoH ;30 — 9.60 31.94 20.79 16.73
Ketone FA 3 3L ] 2-Undecanon C;H,,0 — 8.40 10.88 8.33 3.15
K- p-Damascenone Cy3H;50 — — — — 14.93
F I N Geranylacetone C3H,0 10.48 2.00 14.46 — 10.32
[ TBAIAT Guaiacol C;HgO, — 27.83 — 10.84 13.99
Phenol - Carvacrol CyoH;,0 — — — — 6.19
2,4-RUT HEl C4Hy0 — 1.65 — 3.09 8.24
2,4-Di-tert-butylphenol
[i7ES 248 Decanoic acid C0H200, — — — 7.70 —
Acid HH:2 Dodecanoic acid Cy,H,,0, _ _ _ 9.36 _
+TiEMR Pentadecanoic acid C5H300, 8.72 23.91 18.19 33.12 34.68
FSZES LRk B e i CgHyNO, 3.47 — 15.99 32.93 181.59
Heterocycle 2-Oxime-2-methoxy- phenyl
2—-HE—6—Z W LN C;HgN, — — — — 3.05
2-Ethenyl-6-methylpyrazine
2,3,5,6- VY F HEnE R CgHoN, — — — — 12.88
Pyrazine,2,3,5,6-tetramethyl-
23— A IR IR CgHgO — — — — 1345.64
2,3-Dihydrobenzofuran
PR FELEM:E Benzothiazole C;HsNS - — — — 10.72
N[ Indole CgH-N — 205.92 — 8.95 —

1) “__» %Tﬁ*ﬁﬂj

1) “—” indicates not detected

FFE o EZ KR OAV WL 3.
2.3.1  RAMAAT R € D4 I R M Rk ) IR 6
Bom AR R IR E 16 B R, EE
PLEIE (6 Fl) MIBERMAD (5 P NE, — Rk
GV BB =y, X B KR TTER BEAR /N o AR
H OAV = 1.0 ML BV ARE. BEK, FiREUD, 4G
KOWE (AEE M) 1—F 3-8 (LR, B 15
) FFF SRS (FriE &), OAV 4058 26.13.10.86
A1 1.64, NAHEEEE R OGS MR R AR T, b 0 A
R R ANECRAE A ED FE R TERE CR A WA
KAE)NOAV>0.1), AHEEE Fr A % R -

BALE Frrp % L 27 MR VIR, R
R M EEWMEENFE, FENRE
(4 Ay, B2 (9 Fir) AR (5 M), FLrb OB Uk
Y (OAV =1.0) EE IR, B K59,
AR SR (CRIEA ) AR (e ). T
B (BCBRAT #AT)s & P 1= M3 -3+
=1 (I8 079k R IR T i e =UED ) 1—F B (M
W) MEAIRE (Fl &), B XY 5t (1.0>
OAV=0.1) FE NERAK A, W 2—F 5, H A
T 5 FR - KR TG p— T A SIS, iRk
o USRS R B W TR R 2R, TR R —
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Table3 Odor activity values (OAVs) of the major volatiles from partially processed samples, separation liquid and
y-amylase hydrolysate during the production process of purple potato granules

ek B OAV
HaY) REHE (gkg!)  EBEER BMEER O WGER  HRINE B
Compound Odorant description Threshold ~ Fresh ~ Steamed  Thawed and Separation j-Amylase
value  potato chip potato chip mashed potato  liquid  hydrolysate
D-¥/)% D-(+)-Limonene  Fr&&"” Lemon aroma 210 — — 2.54 0.26 0.21
F5 ¥l Linalool B, ™ Rose aroma, sweetness 6 — 12,60 — — —
M B Geraniol TR SORAE A Mild rose sweetness aroma 30 0.89 126 0.74 0.76 —
# I Benzaldehyde KAEE. A Fruit or nutty aroma 350 — - — — 0.16
K Phenylacetaldehyde 67, fii & Flowers, sweetness 4~9 26.13 — — — 2173
T/ 1-Nonanal WL HHEES"" Rose or citrus fruits aroma 1 — — 13.20 — 44.14
241 Decanal Ko7k, 7AW Citrus or fresh scent aroma 0.9~5.0 — 1.04 1.65 — 3.70
g i i &Y Lemon aroma 5 1.64 — 0.64 — —
(E)-3,7-dimethylocta-2,6-diena
HH:# 1-Dodecanal % RE" Flower or fruit aroma 2 — 4.11 — — 1.40
1~} 1-Heptanol AT K™ Cocoa flavor 330 — — — —_ 0.10
1=¥:4%i-3-1F 1-Octen-3-ol  BEFEME. Je 13" Mushroom or earthy taste 10 10.86 10.25 — 542 —
1= 1-Octanol 1R A" Citrus aroma 54~100 0.22 0.14 0.23 031 0.60
Wi=3~F 415 (i 1 — 9.40 — 9.15 —
cis-3-Nonen-1-ol Unpleasant acid putrefaction wax taste
1-T: 1-Nonanol MR JRDEE"™ Citrus or fat taste 2 — 10.30 — 38.99 26.56
-S4 ORI fIeE" 400 — — — — 0.06
1-Decanol Rose or orange-ﬂowers aroma
HH:#E 1-Dodecanol HT#E. Z% 2% Laurel or violet aroma 1000 — — — 0.01 0.03
KWL F I Methyl salicylate 45 15" Gaultheria oil aroma 60 — 0.12 0.14 — —
y—T: W y-Nonanolactone B+ Bk F&"™ Coconut or peach aroma 31~310 - 021 — — —
7SR WK y-Decalactone HFH" Fruit aroma 90 — 0.06 — — —
2-T-i 2-Nonanone R, HE"™ Fruit and sweetness aroma 80 — 0.12 040 0.26 0.21
FIEETHEH ] 2-Undecanon 7 54, MRNIA" Fruit, wax or fat aroma 30 — 0.28 0.36 0.28 0.1
K1 p-Damascenone 5% 1EH"™ Sweet or flower aroma 0.05 — — — — 298.60
BN EEA R Geranylacetone &, B, AF!"™ Fruit, wax or woody aroma 60 0.17 0.03 0.24 — 0.17
BEIAR Guaiacol A Sweet aroma 0.17~5.50 — 5.06 — 1.97 2.54
% Fr Carvacrol AR Spicy smell 0.1 — - — — 61.90
24-TRT A HE Fruit aroma 200 — 0.01 — 0.02 0.04
2,4-Di-tert-butylphenol
2,3,5,6-14 LI g N ERIR, BRE 100 — — — — 0.13
2,3,5,6-tetramethyl-pyrazine ~ Roast meat scorch or nutty aroma
I WEM: Benzothiazole TR, BEEIEN> Stew meat flavor or toasty 80 — — — — 0.13
15| Indole HEI K Burnt gasoline 500 — 0.41 — 0.02 —

D T kE kb

1) “—” indicates not detected

AN B, HBRAAFREE . RES, AT T 2

T8I, BERFR AL S R Ak Jim I AR A I 31 A i

WE R BEARAR IS B AE &0k LB AW A SRR KR B R Z B AT e, T RE S v

FERNE KIRAL &) T2 EOR IR T 2R A R b
2 PRSI AL, AR P Al SR 2 18] R A SR

IR AFFM T — P R A A S 5 SRR RN

A5 T 1= 3T AE M P 5 iﬂ#?ﬁﬁﬂmﬁﬂh



90 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

540 5

2.3.2  MKIBERRALF A AL R & A FIRAE R
Rkt e #em MR e b %558 3t 18 Fhig
KAWL, B e KR FE 93D, S8 It XU
J ORI RIS, S B HE B B A
TS ERE (OVA N 13.20), 75 &S W) D7
#5 (OVA A 2.54) FIEFEFHS 2/ (OVA N 1.65).
B I XA o AR 5 AL 2 R 288D, RN
R, FTARIE S 1 BE KR PR, 2—F . 2L T
L B R 7 - R R o VA VR DR 4 A2 B UK
mn 7 R TR S AR 53 43 Eh 240 i )N F i # 2|
FH, fARUR I FE e K ] 5 2 S B i, 15 B
5y RGBS, A B R T SR A XUk
W I A A R R AL 26 v PRI R 2 T il />
233  FRG BT IRBEL R A LR ST
M B 4 3 33 RRE R R, S
IR A 1-F B 1—F-3-BF i-3-FJF—-1-
F R0 B 3, 4B M AR ) TR 3 B AL D—H7 15
i B EE 1Rl 2— TR, PP T 3 R A ]
Mo Horp, 1-¢ 03— HAT L RIR, J2 IR R )
HEGTER RS Wi-3—T M~ 1B 2L R R e A
AR LA W B A AR R 1 PR AR 7 P £ el
R, IR I AR R A NE R, AR Y,
AP T A= B LA dh e 3 3 55 A A PR XU (1) T
FREEVIAH I o PR B HE U 28 70 5 i 3 A R A0k
AT REE 1= M-3R -3~ 45— 1 S M| oA K
234y BB R AL 2R S T iR AR KM R ek A S 4
A H R y—UE R B AR AL 39 FhE K
PEMIR, Ht OAV =1.0 i 58 I Rk i A
8 B, W B AN AR ESNIK CEE W S5,
HEERE. -8 K5 L OF & L) BAIKE
FE T, AB AP RIR A G 2K R KR E IR R
F) 1-BEEE (] A& R) - B (MG R &) 2—T
il PR o 5 PR A P R TR R 2,3,5, 6 Y R Rt
R (A AR IR, R ARE) KORIEMEME (il PR,
PRI R 05 R ), G Hr, Tk R A I i S 428 S B i
DL 55 2 SORAL B 02 o AR R I L 3 LA
BN RS & FIRE AL & A 1- 2808, BAH &AW
2,4-RUT BEWy, BAL, BEREIE T AR T 2R BE (T
FR) HIIR 7 B (Z2AE 7). 2 F B —6— £ M kit
B (WA RIRE) ROTERI 2,3- AR IR
AE T B B 1= 0631 Ii-3—F
A5 — 1 — I R0 0G| o e 3k i A A B JS R A Y o DL, AR
5 W AR 10T S B B R RAEL AR AL, 45 S R
H AR S JE, HEMIX 3 FhAb A 402 R A 3
PE R 0 SCBRPEFE AT o y— T K B A T sk 553
I3 BT BRI R, P AR B T A 2R R

i EANEY, BRI IRRIREL 2 B

24 EEFRLEMSETREFEEERSENTMN
Iy BSIT L y—VE K WL S AR W A 2 R T b B

Jo, MRS SRR 5 B P FH R AT Y 187.2 pg/mL

IR/ 2 43.6 pg/mL, HE 2 7 B2 (P<0.05), &K

TEBG MR AL B AR T, I SRS Sl B A R R AR T R
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ZERR L, B LIEWRK 13- b R
B R TTER B4y, HORIE T 5 (0 T R AR i o
R MEd R EEEHRHE BA, £ B R
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I 5 PR PR e i A T P R FH A DG B o AN TR
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