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Tab.1 Collection area and GenBank number of strain

[/ HIX. GenBank %5
G80 -5 Hokr 3 B R g 1 & HM059003
G81 -1 HhAE i B E 5 HMO059004
G81 -3 b Hh B e 3 & HMO059006

MGA47 -1 Sl EE R LE A HMO057986
MGB79 —3  Z&l EH AT & FI/RITFAHA  HAMO58262
MGB80 -2 Sl LA 148 AR IR A HMO058266

1.2 NFE5EE

A3 — 3 B FH A ( Agilent 7890B GC. sys-
tem —5977A MSD) ; i H: (HP -5 B4EHE, 30 m
x0.25 mm, 0.25 wm) ; F-3 E A (SPME ) it
FEFAH (USA,SUP — ELCO) ; [& 72 #5 3855 & & 50/30
pm T OHEIR /AT T R W R A ( divinyl-
benzene/ carboxen/polydimethylsiloxane, DVB/CAR/
PDMS) ZE Ik ; B & i S #145% ( Corning)

1.3 ZWHE
1.3.1 &A53LesH &

BUE B2 WA E 50 °C, it 11. 5% 4%
FLBY, 4K IR T2 60 CHIINA 6. 5% BYRERE, 70
SHRA I 60 °C B /KA 30 min, $ % X 4 Jg Lt
P38, K S AR E 15 MPa Fll & JE 35 MPa,
B2 R, KA g FLAE 95 C &M F IR
AW S min, BIRRHEKREHEALZR BT 4 C
#=H
1.3.2 REESLAGH &

WEAE -4 C R R 6 A S5 56 T AR 32 70 T

WEREFLES FR 3 b FE 37 CC 1537 24 h, M T MRS
WARREFRIE T 37 °C 15 5% 24 h, =ACHF B RR TG 1k
F K, 7E 50 mL #1200 mL MRS A& K 35 5L b i
Se KRR, B0 E IR R, A PBS L4751 i
IR . B K BEFILL S x 107 CFU/mL %70 T
BUFr e eFL, IR TR, R E T
42 CHFFET ISR, IR B R 25 (pH 5 4.5) B,
151 B, 7E 4 CIR

1.3.3  FZEZ Rk 7w 2

1)@&1:'&/%14:0 XS M He, Wi 1.0 mL/min ; A~
AYTRHERE  HERE CIRBE 250 °C . BFFHE =, G
RE R 35 <C ,1%%“: 5 min J5 LA 5 °C/min BJEF T}
% 140 °C {445 2 min, F-L) 10 °C/min FEZFE TR
250 °C ,f#4F 3 min;

2) Bk A, AP EL B IR, BT
70 eV, B IR R 230 °C, R EH Ve R m/z
35 ~500 U, TCiHEFILER

3)SPME ZEHUZ& M, ZEHCk &4k T 250 °C i
FET AL 30 min, BEAHGAEBURAS: . F 50 °C R 14
FEAS LB 60 min, MR A5 1250 °C 2504 T
W fff 3 min,

1.3.4 ZHEEE5H

) BT, FIHBEVLE Masshunter T /EVY
NIST 11 #5ifEFE#E AT A ) e X, Bk 36 VT it % = 85%
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1.4 HiEAbiE
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2.1 GC-MS Z&ERS#H

28 NIST 11 Frifl PR 3R 45 4 4345 K 1 W43, )
FHTAR I — b i 11530 4% 41 o3 A X 0 TR A 43 e,
22, Nt E AL FL Y O SV XU ) o
G563 2 PRy o 0 AR X B i RUEE AL, i 45
HrH ROAV, N 3,

2 WEPEERREA AR R L KURPI BT GC — MS 2EE 4
Tab.2 Volatile compounds of S. thermophiles fermented milk by SPME — GC — MS
[LE
4 B eAs SLATR AFX ORI R 2% Rl
G80-5 G81-1 G81-3 MGA47-1 MGBT9-3 MGBS0—2
BRLGY
1 L Acetaldehyde CHO0 112 SO MS. STD - -39 - - 1.77
2 WEHCRE Acetaldehyde, methoxy- C3Hg0, 1.47  SID MS. STD - - 128 - - -
3 B Heptanal C,H,0 1032 900.17 900. 00 - 026 02 - - -
4 R Benzaldehyde C;He0  12.58 960.98 961. 00 - 049 056 0.4 0.43 -
BRILAD
1 WZHE 2,3-Butanedione CHe0, 2,04 SID MS. STD 6.30 859 10.66 1505  1.92 59
2 2R 2-Pentanone CsHi0  3.20 668.11 671.00 - 076 087 107 0.65 0.62
3 230 2,3-Pentanedione CsHg0,  3.51 692.51 694. 00 18 354 38 69 6.48 2.5
4 FERTHARE Methyl Isobutyl Ketone CiHg0,  4.20 720.35 - .29  1.76
5 I8 Acetoin CeHp0 473 738,58 733.00 191 535 028 0.4 1415 1738
6 2-B 2-Heptanone C,H, 0 9.90 888.91 889.00 1037 571 593 10.86 - -
T 3,5 3,5-Octadien-2-one Colig0  17.02 1090. 14 1090. 00 0.66  0.94
8§ 2T 2-Nonanone CgHp0 17,55 1106.08 1102.00 486 263 298 3.6 2.36 2.49
9 2T 2-Undecanone C 0 23.01 1291.89 1292.00 0.8 038 045 0.63 0.35 0.60
10 6-HEHEPUS 2H-ME M2 2H-Pyran-2-one, tetrahydro6-pentyl-  CyoH;50,  28.83 1500.68 1500.00 - - - - 0.23 0.35
MRAY
1 RECR Acetic acid, hydroxy- C,H 05 0.84 SID MS. STD 3.57 - - - - -
2 L Acetic acid CH0, 2,61 623.24 622.00 0.4 102 - 20,9 1373 6.88
4 TR Propanoic acid, 2-oxo- C3H,05 5,41 76192 1249(Methyl Silicone) - - - - 0.24 -
5 2-WAENR Propanoic acid, 2-methyl- CyHg0, 636 794.64 793.00 - - - 4.30 0.91 3.65
6 3-METH Butanoic acid, 3-methyl- CsH00, 9.47 877.70 878.00 - - - 3.94 14.60  18.18
7 2-HIETR Butanoic acid, 2-methyl- CsHi0, 10.32 900. 11 - - - - - 2.40 3.76
8 oML ER Tiglic acid CHi0, 1202 94586 946(0OV-101) - - - - 0.23 -
9 i Hexanoic acid CsHg0,  13.44 984.21 984 00 - - - 0.57 - -
10 Bl Heptanoic acid CeHin0, 14,45 1011.44 1109. 00 - L300 132 504 0.41 0.30
11 ¥ Octanoic acid CgHi60,  19.76 1179.13 1179.00 L1805 116 19 1.48 1.10
12 %R n-Decanoic acid CioHa0,  24.47 1346.43 1349.00 0.20 - - - - -




38 BFEERE AR R 2018 /-1 A
LR 2
K4
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G80-5 G81-1 G81-3 MGA47-1 MGBT9-3 MGBS0—2

[ 2iass]
| BHCBRCE Acelic acid, hydroxy-, ethyl ester C4HgO; 1,55 STD MS. STD 2.82 - - - - -
2 12 WE3-L TR 1,2-Epoxy-3-propyl acetate CsHgO; 2,01 STD MS. STD 1.82 - - - - -
3 LBLE Fthyl Acetate C4Hg0, 2,05 SID MS. STD - - 3.95 - - -
4 MHZCEETE Diethoxymethyl acetate CH,0, 207 SID MS. STD - - 354 - - -
5 TR Butanoic acid, ethyl ester CeHi,0, 6,02 782.85 781.00 - 3R 349 - - -
6 CETHE Acetic acid, butyl ester CeHip0, 653 800.47 800. 00 - 04 - - - -
7 LB 1,2-Propanediol diformate CsHgO,  7.04 813.86 - - - - 3.53 .44 0.25
8 MR- Formic acid, octyl ester CoHig0, 16,65 1078.93  1104(DB-5) - - - 0.90 0.28 -
9 FMCH Octanoic acid, ethyl ester CioHy0, 19.87 1182.56 1191..00 - - 0w - - -

BRNEY
1 LF Ethanol CHg0 135 STD MS. STD 13.50 23.93 21.93 - - -
2 SRR Isopropyl Alcohol CHg0 139 SID MS. STD - 1039 - - - -
3 2-(CHEE) L Ethanol, 2-( hexyloxy)- CgHig0, 1,99 STD MS. STD - 366 - - - -
4 3HELTHE 1-Butanol, 3-methyl- CsHi,0 4,60 73414 734,00 - 08 - - - 1.24
5 PR3- TR 1-Butanol, 3-methyl-, formate CeH1n0, 6,30 792.44 789.00 - - - 1.06 0.77 -
6 IFER 1-Hexanol CeHi 0 9.09 867.65 868. 00 191 100 126 - - -
7 4-FIEERE 1-Pentanol, 4-methyl- CeHis0 9,26 872.24 860. 00 - - - - - 2.51
8 1-HiEE 1-Heptanol CHig0 12,95 971.01 971..00 23 120 159 0.49 0.31 3.03
9 2-ZH-1-DE 1-Hexanol, 2-ethyl- CgHig0  14.46 1013.03 1014.00 0.28 - - - - -
10 (E)3-THi-1-8 3-Nonen-1-ol, (E)- CoHig0 16,11 1062.75  1143(BPX-5) 0.93 - - - - 2.08
11 3 4-ZHERCE 3, 4-Dimethylcyclohexanol CsHi0 1693 1087.36  1126(BPX-5) 0.14 - - - - -
12 1% 1-Decanol CioHpn0 22,68 1280.46 1279.00 - - - - - 0.31

FEE ISR A
1 (1325 5) W5 Propane, 1-(1-methylethoxy) - CeHi,0  3.57 696.49  708( Carbowax 20M) - - 0.30 - - -
2 HHEER 1,3,5-Cycloheptatriene CHg 471 73173 - 516 258 2.36 - - -
3 OHR Toluene CHg 4.9 747.30 757.00 - 466 52 - - -
4 URHSE Oxirane, tetramethyl- CeHi,0 6,69 804.53  686(Methyl Silicone) - - - - 3.19 -
5 LMK Ethylbenzene CgHyp 815 843.07  843.4(HP-1) 0.27  0.26 0.48 - - -
6 MHE p-Xylene CgHyy  8.67 856.56 862. 00 0.61  0.60 0.67 - - -
7tk Dodecane CpoHys  19.83 1181.41 - 0.4 024 - - - -
8 2,3,58-TUHELR Decane, 2,3,5,8-tetramethyl- CigHz 22,09 1259.55  1318(BPX-5) 0.19 - - - - -
9 =k Tridecane CisHyg 2266 1279.79 - 0.5 - 0.3 - - -
10 2,6,11-=HH+ "5 Dodecane, 2,6, 11-trimethyl- CisHy, 2334 1303.91 1275(DB-5MS)  0.23 - - - - -

EFRIIEMAY
1 HSE Hydrazine, methyl- CHeN,  1.00  STD MS. STD 418 - - - - -
2 R Hydrazinecarhoxamide CHN;0 1,18 SID MS. STD 59 65 - - - -
3 HEERR Oxime-, methoxy-phenyl- CsHoNO, 1105 919.67 - 1236 492 405 3.5 3.50 3.47
4 CNEHE Caprolactam CoH NO 21,59 1242.04 1244.00 0.48 - - - - -

Hbtay
1 2-FRE - T 2-Ethyl-1-butanol, methyl ether CHO 442 72794 782(VF-5MS) 0. 66
2 I-RETEASAMLY  Hydoperoxide, 1-methylbutyl CsH,0, 571 860.35 855.00 0.17 - - - - -
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Tab.3 ROAVs and key flavor of S. thermophilus milk fermented

g HiSC AR AR i W ) i

G80-5 G81-1  G81-3 MGA47 -1 MGB79 -3 MGBS8O -2
1 Acetaldehyde C,H,0 8.7 - - 1.2180 - - 0.8770
2 B Heptanal C,H,,0 3 - 0.5389  0.3162 - - -
3 I Benzaldehyde C,Hg0 350 - 0.0086 0.0053 0.0451 0.0066 -
4 WZBE 2,,3-Butanedione C,Hq0, 5.4 6.9777  9.7493  6.5490 100 11.6940  4.7599
5 2R 2-Pentanone CsH,,0 2150 - 0.0022  0.0013 0.0178 0.0016  0.0012
6 RS THFE  Methyl Isobutyl Ketone C4Hg0, 800 - 0.0099  0.0073 - - -
7 LfEH Acetoin CeH,,0 0.75  15.2225 43.7503 1.2388 21.1633 100 100
8 2-BE 2-Heptanone C,H,,0 140 0.4428  0.2500 0.1406  2.7849 - -
9 2-Tf 2-Nonanone CgH,,0 5 58140  3.2241 1.9807 26.1261 2.5018  2.1513
10 2-+—H 2-Undecanone € Hy0 5.5 0.8977 0.4205 0.2713  4.0896 0.3406 0.4701
1 Zm Acetic acid C,H,0, 22000  0.0001  0.0003 - 0.0342  0.0033  0.0013
12 2-FEAmR Propanoic acid, 2-methyl- C,H0, 3 - - - 51.4368 1.6110  5.2533
13 3-HETR Butanoic acid, 3-methyl- CsH,00, 180 - - - 0.7858  0.4299  0.4357
14 2-HETR Butanoic acid, 2-methyl- CsH,00, 2 - - - - 6.3509  8.1086
15 COm Hexanoic acid CsHg0, 3000 - - - 0.006 8 - -
16 PR Heptanoic acid CeH;,0, 3000 - 0.0027 0.0015 0.0603 0.0007 0.0004
17 ¥R Octanoic acid CgH 60, 3000 0.0023  0.0012  0.0013  0.0233  0.0026  0.0016
18 M n-Decanoic acid C10H00, 3000 0.0004 - - - - -
19  ZRLER Ethyl Acetate C,H;0, 5 - - 2.6216 - - -
20 TR Butanoic acid , ethyl ester CeH 50, 1 - 23.3860 11.5774 - - -
21 TR Acetic acid, butyl ester CH )50, 50 000 - 0.000 1 - - - -
2 LK Ethanol C,He0 100000 0.0008  0.0015  0.0007 - - -
23 RHEE Tsopropyl Alcohol C;Hg 0 0.9 - 70.756 3 - - - -
24 3-HELTHE 1-Butanol , 3-methyl- CsH,,0 320 - 0. 005 4 - - - 0.0167
25 LB 1 -Hexanol CeH 40 250 0.0457 0.0245  0.0167 - - -
26 1Bl 1-Heptanol C,H,60 330 0.0424  0.0223  0.0160 0.0530 0.0050 0.0396
27 2-ZK1-CE 1-Hexanol , 2-ethyl- CgH 50 270000 0.0000 - - - - -
28 W% Toluene C,Hg 200 - 0.1427  0.0866 - - -
29 I Ethylbenzene CgHyo 0.016 100 100 100 - - -
30 XTHR p-Xylene CgHyg 68.6 0.0529  0.0539  0.0323 - - -
31 B Caprolactam CeH,NO 70 0.0410 - - - - -
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AR A R A A 1 B0 n , 2- BT 8 4 T -
Bl RR Y 2 — W EAT R E IR, IR A
Wi FLES A RE P ARSEE T BR G80 -5 4, HiAth
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WML CABMA 2-T-1 T R S 18 5 75 B f 2 5
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23.93% F110. 39% , Wtk i T HAW R R R 2L &
P i, X SRR Y b W %) XU 158 {1 K 3 A ey
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Ry, Horh WS BE SAR A 2-BEER | 2- TR 21
— RN 2-F LN R Y ROAV (HERA/NT 1, 1%
MR LR O R IR G Y, 2-H N AR
BRANS R BT & B LA B AE XUBR
AN, 3-FI LT R A ROAV {HTE 0.1 ~ 1, %F & EEFL
1 KBRS B i 1

MGB79 — 3 el ek I 2] 22 B4 & vk X
T, 2o, O BE AR 2- T 2-FH FE T R

F12-HIE TR ROAV (HA/NT 1, & & Bzl i &
RS, AHA 5 RRE SAEEER B & LA
Lt ,MGB79 —3 K WEFLH X LBk A8 WA i AF X 5 1
B, ik E] 11.92% A1 14.15% . MGB79 -3 &
Pl A I 2] 8 FPERASAL G, Hrh &R 3-HH 5
TR & IR E) 10% VL b, BFST R ARk B 1Y g
FKACE W R IUEIRI A NP AR (HVR B3
k2 X R AT A 7 A TR R Y R E G
LAY AN, 2- —B 3-H 3 TR Y ROAV A 7E
0.1 ~ 1, X} A Bl 0 S A AU A A A

MGB8O — 2 i T 3, v A6 I 381 22 4% M XL
R, Horh OB SABEA 2T 2- RN R |
2-HEE TR ROAV (HA/NT 1, 2 085 A M1
B, AR IR S e S 3 A TR Y — o KUK A
HESZ IS EY , © H AL T R A 52 R -
CBEFLIRTE CIEFLIR I AR W A FH F I 1, 2
(O A R 20 e B L A R, 2 B IR A
XA, I8 17.38% ,%F MGB80 — 2 & BEFL A
WRAE R CEEME . BLAh, Ol 2- 1 —F  3-H
FETRAY ROAV {HAE 0. 1 ~ 1, %} & BERLAY B XU
EAEMEER
2.2 IRGEES T

Fe U B w5 T 2500 4 Akl 35 A T4y
Mr& 28 bW AL s E 5T . R GC 5 80 A
UEE VAN 22 48 25 AN [R] T LA o 19 1 28 (03 1]
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Fig. 1  Overlapping chromatogram of S. thermophilus

fermented milk
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Tab.4 Comparison with similarity of gas chromatographic fingerprints of S. thermophilus fermented milk

Btk G80 -5 G81 -1 G81-3 MGA47 — 1 MGB79 -3 MGBS80 —2 Xof BR SR 4 [El 3%
G80 -5 1 0. 306 0. 274 0. 157 0. 047 0.173 0. 69
G81 -1 0. 306 1 0.719 0.114 0. 162 0.211 0. 687
G81 -3 0. 274 0.719 1 0.175 0.085 0. 186 0. 677
MGA47 -1 0. 157 0.114 0.175 1 0. 356 0.384 0. 526
MGB79 -3 0. 047 0. 162 0.085 0. 356 1 0.575 0.471
MGB80 —2 0.173 0.211 0. 186 0. 384 0.575 1 0.575
X} BEHE 40 Rl 0. 69 0. 687 0.677 0.526 0.471 0.575 1
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Fig.2  Score scatter plot of fermented milk
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Fig.3 Loading scatter plot of volatile components
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Study on Key Flavor Compounds in Fermented Milk Production
of Streptococcus thermophilus Isolated from Different Areas

REN Weiyi, LI Ting, CHEN Haiyan, DAN Tong, ZHANG Heping~
(Key Laboratory of Dairy Biotechnology and Engineering , Ministry of Education, Inner Mongolia Agricultural
University , Hohhot 010018, China)

Abstract; The key flavor compounds of fermented milk produced by six strains of S. thermophiles
isolated from different regions were analyzed by solid phase microextraction-gas chromatography-mass
spectrometry (SPME — GC — MS) technology, combined with aroma threshold and relative odor activity
value (ROAV). The results showed that the total of 63 volatile compounds were finally detected in these
fermented milk, including aldehydes, ketones, acids, esters, alcohols, aromatics, and hydrocarbon
compounds. Among them, 12 kinds of volatile compounds, such as diacetyl, acetoin, acetaldehyde, and
2-nonanone had higher ROAV (ROAV =1), which contributed greatly to the overall flavor of fermented
milk. Principal component analysis and comparative analysis of similarity demonstrated that there was a
high similarity among the flavor compounds of S. thermophilus fermented milk from the same area while
that from different regions was lower. The results indicated that the pressure of growth environment can
exert an influence on the aroma-producing characteristics of the fermented milk of the strain.

Keywords: volatile flavor compounds; S. thermophilus; relative odor activity value; chromatographic
fingerprinting ; principal component analysis
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Review on Physiological Function of Alkylamide Compounds from
Zanthoxylum bungeanum

KAN Jianquan'??, CHEN Kewei'*”, REN Tingyuan', SHI Hui'*?, CHEN Guangjing'
(1. College of Food Science, Southwest University, Chongqing 400715, China;
2. Laboratory of Quality & Safety Risk Assessment for Agro-products on Storage and Preservation ( Chongging) ,
Ministry of Agriculture, Chongging 400715, China;
3. Chinese-Hungarian Cooperative Research Centre for Food Science, Chongging 400715, China)

Abstract; Zanthoxylum bungeanum , belonging to Rutaceae family and Zanthoxylum L. genus, is one of
the traditional “eight major condiments” in China, which is an important ingredient in many kinds of tra-
ditional Chinese medicines due to the functional activites of cold-dispelling, dehumidification, anaesthesia,
and acesodyne. China has the highest planting area and yield of Zanthoxylum bungeanum. As the eco-
nomic tree plants, Zanthoxylum bungeanum has the ecological, social, and economical benefites. Re-
cently, the planting area of Zanthoxylum bungeanum has been increasing at the speed of 20% ~30% . It
has been widely accepted that Zanthoxylum bungeanum has diversely medical functions, such as antioxi-
dant activities, insecticidal activities, anaesthesia, anti-inflammatory and analgesic, hypolipidemic, re-
moving wrinkles, anticancer, and so on. As the special functional ingredients, alkylamide compounds
(or hemp flavor substance) possess many biological properties. However, the mechanism of these biolog-
ical properties were not fully understood. Therefore, Zanthoxylum bungeanum has not been fully applied
in medicines and daily chemical products. This review summarizes updated researches on the main spe-
cies of alkylamide compounds in Zanthoxylum bungeanum and their respective physiological functions in
order to provide necessary reference for the further systematic study.

Keywords: Zanthoxylum bungeanum; alkylamide compounds; physiological function; types
(TS .2 T)



