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Effects of Germination on the Flavor of Rye Tea as Evaluated by GC-MS and Electronic Sensor Techniques

LU Chenhao, WANG Xiru, ZHONG Menghan, HAO Yining, CHEN Shangbing, WANG Yuhuan, XING Changrui, YUAN Jian™
(College of Food Science and Engineering, Nanjing University of Finance & Economics, Nanjing 210023, China)

Abstract: In this study, an electronic nose and an electronic tongue as well as gas chromatography-mass spectrometry
(GC-MS) were employed to evaluate the flavor compounds of rye tea made from ungerminated and germinated rye seeds.
Qualitative analysis was performed based on retention indices. The results showed that the flavor of rye tea apparently
changed after germination. The bitter and sour taste detected using the electronic tongue both decreased, reaching the lowest
level on the third day of germination. The relative contents of aldehydes, ketones and phenolics contributing to the aroma of rye
tea reached the maximum on this day, increasing by 22.09%, 2.07% and 2.75% as compared with those before germination,
respectively. A total of 13 aroma components were newly formed in rye tea during the 3-day germination period.

Keywords: electronic tongue; electronic nose; gas chromatography-mass spectrometry; retention index; sprouted rye tea
DOI:10.7506/spkx1002-6630-20190617-174

HE KT TS272 SCHRBR T A SCEHS: 1002-6630 (2020) 10-0192-06
E[BE S

Wi i, R, fhBRR, 55, BT GC-MSHI LT IE HAR /M A 280 PR 22 BRI 2 I [T]. £3 di BHE, 2020, 41(10):
192-197. DOI:10.7506/spkx 1002-6630-20190617-174.  http://www.spkx.net.cn

LU Chenhao, WANG Xiru, ZHONG Menghan, et al. Effects of germination on the flavor of rye tea as evaluated by GC-MS
and electronic sensor techniques[J]. Food Science, 2020, 41(10): 192-197. (in Chinese with English abstract) DOI:10.7506/
spkx1002-6630-20190617-174. http://www.spkx.net.cn

M (Secale cereale L) A “HEAZE” MEK, W20 o E Bk, % T K 2F R R FUAE X A,
MEgTRESNE, BEAHEATEETRS. MY REFBELEARNERE TG, HPUaME ks, K
iy, MEILEGPBRR. Y SRR, mlHELEY FIEEFRRIM T WSS, HEREZHY MRS5S
LRPEEYRY . B AT BERE ST R R, GBgMETT UUERCR A EIRI A 4E R, B 1 EH
A ST ERN R L . 20184 & A & IR KB L, P, 5T AR, R B R TR, K
ks H . 2019-06-17
HEWHH: “+=17 EFREAFRTRESED (2017YFD0401405) 1 F 504 K201 8RR A MUEIRE (JGZ001)

TLOVE WA ST BT E  (SICX19_0430)
F{EERN: HREE (1996—)  (ORCID: 0000-0003-0289-4485) , J, filit:, WA NE A, E-mail: 2411262192@qq.com
HSEEEHE A ®E (1965—) (ORCID: 0000-0003-3928-6117) , %, #3%, AR, WA NG SRR &N 5
#il. AR T . E-mail: yjian_nj@163.com




i

XK 53D

i

\H
Y

2020, Vol.41, No.10 193

MR ZFE2R R FRE R m, FIRERVA SRR
FrE, BAEF R MIERE T, iU K
RFBERBAELER L.

HEE AR R B AR R . AR N E B AR AR, H
H A P 2 R SKT A B B G BT R R 1K 25 % ~40% 1 ARSI
BHBETESHETFEH, MRFBERNMGITSE
SE o HL T BRI AL AR B A 6 A B AR SRS B AT =
R BT E AR AR . B T R EEXS Rk
AT IF B AT S8t 2 A 0 2% i B IEAT VT €
MahuyaZe" il I BT B T R R LD R AT 4 2K
PRSI FL B B . Runue 0K it R d2 B F o i 6
WE L.

NP HER ZF B SR E R, ASEE RS
AR TE- 3% (gas chromatography-mass spectrometry, GC-
MS) 57 aEKH, JFHIRETEE (retention index,
RD) BEAT &M, g RuEfitk . Zhou Xuxia®s!"
I GC-MS 5 HL - B PP e 4% 7 120t £ PR JBE 5 /<
REPE AR . Qiu Shanshan | FHGC-MS ¥ ik
AT BRI .

1 MES5HE
1.1 HE
A N20184F Frschh 7 /N, KRB AR R
ke,
1.2 Us5%%
BEARH fE R ZFH  /NEEA Bl &G R A A

DHG-9140A L M T 1 4E  Bilg — 1R AR A
RAF; ASTREEH T . a-FOX3000M & £
Alpha MOS/A ;5 7890A-5875C GC-MSEEI{Y  £[H
A E TR EAAHMEERGEFEZS . 50/30 pm DVB/
CAR/PDMS#HL  SE[H SupelcoA ]

B ST HAERE, WKL, 20N,

#£1 HBTFREBRSHEIIER
Performance of electronic nose sensor arrays used in this study
Ik A
LY2/LG (s1) A BEMEY, AT
LY2/G (s2) a4 5 AU

Table 1

LY2/AA (s3) A~ T
LY2/GH (s4) o SR 2540 I
LY2/gCTL (s5) WAL A U

LY2/gCT (s6) Wke. Thi. O

T30/1 (s7) MENIEYRE, WA D . JE
P10/1 (s8) J=ES

P10/2 (s9) e, Wkt MR, AEM: 7 7
P40/1 (s10) RS AT

T70/2 (s11) 75 A A R

PA/2 (s12) X B A o U

#2 WP EREEIEE

Performance of electronic tongue sensor arrays used in
this study
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Fig. 1  Electronic nose (A) and electronic tongue (B) radar maps of

sprouted rye tea
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Fig.2  Principal component analysis of electronic nose (A) and
electronic tongue (B) sensor responses to sprouted rye tea

WE2AfT7~, PC1SPC2IHTTHkER 7351 N88.552 7%
510.995%, Wi# 2 MEik99.547 7%, it iZEdEfEiR
U Ml BRRE S ) R AR R, TR FE 2 (discrimination
index, DI SN91RIAFE 5L Z [ X 43 K, 3 AN H
FRBONGEIR, AWEE. MARFMHEBEERE®, H
BT RFWBERXGIRKR, RFBEFRMEIZR, R
MABRES, FILREIRIFOXMEM. FybEZE
EIAE K S0 2 ISR AR Ak, 1T Bl 22 2F RS TR
%, RIS IMEAT A X

WERBAT/R, PCIEPC2ITTHA R 45 N87.663% 5
7.745%, WiH 2 HMEi595.408%, %504 tH AL B I H
WORE i B ARE S, BAMRKRME. DI, RUAFFE S
A BRIIIX Ao B R ZER AR, ] ) 22 4%
WRIE X )RR . R EF IR G R FRRNELE, K
FH2. SRMBEZNRB IR, 5HEEERER—
o FURMEZFBSL, KELE02~0.5cmH], A=A
()RR [X 531 53 AN B 5, T B o R 2 TR S, 22 2F
KEFATIAE1~3 cm, KRS H NI & .

23  RIZEM
231 RFBEFRFEFNS

TE J U PR 2R MR A L, SR ARIEATHE—20 )
ENE, WAL S RRERRTE . RUX S [ 52 A I R AT IR
K, AR U M ARAE D) B 4 i v i 1Y, s e SR
3. 4fR.

RFBERMELEENREWR, WK, KK
E*Hﬁ,*ﬁﬁm$%h%ﬁrmﬁ$,%*ﬁﬁﬁ



XK 53D

E6mill=

2020, Vol.41, No.10 195

TR T AN I 7 TR 1O Bl 82 5 AL 2 AL I T B o 3
R RESR12 B, WSR4 B, BRIRS B, JRMRT R

®3  PBRIFBREFIRE[RSENSEEMR

Table3 Relative contents of main aroma components in sprouted rye tea
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Table4 Relative contents of other volatile gases in germinated rye tea
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