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oA i FO0D AND FERMENTATION INDUSTRIES
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Table 1 Bayberry Liquor ingredients ratio

41 41 py % Fic 44

A W MER T + 13 RS 4.26:1

B Mg SRt + /Nl 1.94:1

C Bt Rt + M 78 RN 1.94:1
1.3.2 BALFEARGG M 2

S SRR TSRS E B9 E 2 I GB 15038—2006
17,
1.3.3 E@agm g

SR FHAR MR 0 5 A Mg ) 0 P s T
DA S BE S AR A, 5 3 5 koA 8 A s 22 1 o o 11l 42
(y=0.062 7x +0.006 5,R* =0.994) ,
1.3.4 Ri&srm e pH = £ %

A0, 1 ~0.2 mLBFETF 2 S04 P, 20 il
A pH 1.0 KC1 F1 pH 4.5 CH,CO,Na - 3H,0 Z ¥k,
ERZE S mL, B E 15 ~ 20 min, T4 N E I
520,700 nm FF 23 ~40 min Jll % WOBE ", HE
T A= (1) (2) PR

A= (A, —A)pPH 1.0 = (A - A,)pH 4.5 (1)
A x M, x DF x 1 000

e x1
AP A WG RE(EL WO A A P AE (A & B, me/ L
My, o5 Z WAL A W 2> 1 B ,493. 55 DF N
B £ (0.5 mL Fi B3 10 mL A B AN 20) 50 O —
FY A6 2 32 1 R (9 1 D't AR %K, 28 000

W/(mg- L") = (2)
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1.3.5 k@ en i

RHI9cu % B d sr w7 R UPLC %
A TR v ) 32 A I AT S I A3 B, A A R
0.22 pm JE R U85 ELEESERE

S IFRELZY 10 ~50 mg T 7R B BRLER o E 7R
KR B FIR JRILA IR p- R R IR a5
¥R EGC CAT EC T Ml iz 2, Mt 1, R R
Frife i, S BE 2 25 T 10 mL 25 i P, e il
TR B T TR, W I V2 R R A 8 A Wk BB B B ) A o U
W, T -20 CTFIRAF 2 FIAVE AR . LAVR B
R AR TR « R AR AR, TS ) 16 S bR i il
2o 2 Pl N, 16 b B AR T AR v 0 U ROk
e T AR AR B AR R A B 2R M G AR U A L U IR 0 HE AR
BEE, ATAT YRS AT SR IR X T s K

R2 ATEER3 WERE4TEMEBNIRE
&L RIBXSH (n=8)
Table 2 Calibration curves of 9 phenolic acids,3

flavan-3-ols,4 flavonols and their relevant parameters

BRER K/ — FRRIE ]
Lt I e R
(mg - L77) (mg-L7")
BB TR 149.60  y=0.108 5x -6.495 1 .17 ~149.60  0.993 4
JELAS R 149.20  y=0.108 8x-6.064 2 .17 ~149.20  0.993 8
2R R 145.33  y=0.1597x-0.4330 1.14~145.33 0.9977

—_ e e e = e

NEIEERE 151,40 y=0.3124x-7.4447 1.18 ~151.40 0.992 4
i 150.12  y=0.0357x-1.1735 1.17~150.12 0.994 5
I & 153.05  y=0.316 8x-4.696 6 1.20 ~153.05 0.994 4
il 1 ik 149.22  y=0.1233x-2.8824 1.17~149.22 0.994 3
Pl 99.99  y=0.057 6x-1.3085 0.78~99.99  0.997 2
K 211.20  y=0.090 7x -6.601 2 1.65~211.20 0.9925
EGC 120.80  y=0.054 8x-0.916 1 0.94 ~120.80 0.9955
CAT 160.04  y=0.0902x-1.7165 1.25~160.04 0.992 6
EC 120.24  y=0.062 4x-5.1130 0.94 ~120.24 0.991 5
BT 135.53  y=0.0757x-4.2747 1.06 ~135.53 0.9922
i 1 17 45.92  y=0.041 6x-0.2867 0.36~45.92  0.997 0
REE 115.23  y=0.0622x-5.9126 0.90 ~115.23 0.996 3
Wit % 59.85  y=0.0302x-1.5620 0.47~59.85 0.9920
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0.25mm ID,0.25 pum) . #FEFETREE 250 C, AR5 i f
KM, — e IRAR FHR TR Y R AR B 45 °C  fR¥F2
min, 2L 4 C/min B3R TR 2 230 CH PR 515 min,
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2.1 BUIERSH

Xb 3 Az AR T AT B TR TR B AR
H1ZE 3 Al LI e A R RS B 1, il T4 A 2R
95% £ FI G 2 BE I I A A 2R T i i 2, A
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Table 3 Physical and chemical indicators of three

kinds of bayberry liqueur

2.2 BEYRSNER
2.2.1 KB EARE 09 on
F 4 0% 16 P EZ AR R 25 R, AT LU
FEIX 3 A AR 101 3G v 4G 0 ) ok o DR R X R R
R KR T M SRR 11 Fps fh iy, oo
TR M BB, 7F 196. 15 ~408. 09 mg/L, Hk
JEWE TR I TR F LA . B2 P (0 ol el AR 5
FE L Hh () 5 8 30 R 6 e /N o H e SR 6
i Ak T 55 S A i 2 8 T A G R I B
EYRE Ak 794,48 F 749. 41 mg/L, i
s A 0 A T B R AR, R 471,24 mg/L, U5
FEor BT e A B B, R 5 A B R O SR
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HEW D EMMTH A2 MR DO, RS
M iR | B e B R — 3
4 BEMNOEFTELEMOLE O .ng/L

Table 4 Contents of mono-phenols in Bayberry Liquor

Y% Mok VN XN
21 51 n o
(g L) (g- L) %
A 7.16 41.62 18
5.70 41.50 18
C 5.72 40.55 18

L&y A B C
BET]m 97.23 +0.63 85.19 £0.85 100.16 +1.13
FOLZS T 57.69 £0.35 42.24 £0.76 72.6 £0.88
SRR - - -
X R - - -
e 2.33£0.14 0.04 +0.01 0.25 +0.03
T 408.09 £1.13 196.15 £0.86 366.59 0.93
W] B 7 8.58 +0.24 9.82+0.33 24.74 £0.27
KT 93.73 +0.58 82.79 £0.74 69.94 £0.29
K - - -
3N 667.65 +0.98°  416.23 £0.76" 634.12 +0.83"
EGC 4.12£0.12 3.05£0.17 4.23£0.21
CAT 45.37£0.22 48.07 £0.13 69.54 +0.34
EC 59.16 £0.43 1.25+0.25 22.59 £0.37
LR YN 108.65 0. 64° 52.37 £0.53* 94.36 £0.78"
M N N -
ey - - _
it 10.51 £0. 11 1.36 £0.15 9.89 0. 10
i % 5.67+0.13 1.28 +0.04 9.04 +0.18
RN 16.18 £0.22" 2.64 £0.13* 18.93 +0.37°
43t 794.48 £1.13°  471.24 £0.98" 749.41 £1.21°

- BRI R R PARFHREERBE (P <0.05). TR,

2.2.2

FE RS S A TR RS
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YT R 0 Ay g 2 RS, T 2R im0 ith 3 A I
B MEAh, Ay SR T I TS 34 I A R 119 R S A
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s T EZ R T
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Table 5 Determination of total phenolics and anthocyanins

in bayberry liquor

Eitn A B C
§syi] 1.89 +0.15°¢ 1.07 £0.08* 1.73£0.17"
BB 4.5820.13" 3.17 £0.16° 3.15 £0.25°

2.3 BEREESSW

454 s [E A R B & GC x GC-TOFMS % X 3
F AR I AP 1 Ry AT AR AT, OF LA 2
R Xk RE TR B B 1 S AR W) R AT A E B B (3R

6) . Zid i A KR R AR B X, 7R 3 o M A O
T rp ARG I 106 AR A S B, B AR SALEE 11 B
Mz, 19 P, 6 FhEE 23 Fi g 259 00,24 FhY & 259 i
K 8 Pl I 2 T 4E . 25T A2 55 R — 4 GC-MS 1E
TE A M SR vh ARG I B T 33 R A, T AS BF
Rk H GC x GC-TOFMS kgl 2] T 106 Fp & < k47,
WIEE T2 A . -l TASERAE . &
G HEI AR A, T DU 4 1 ) PR AL BE AR AL . TR
3 A [) A 3 A ) 3G b, SR A% A 2 AR b R
FNWEFESE YR L I3t 88 B, Hy & J it /s i
THAE W, S E] 60 R, T & HE R /N, J
R £ 45 FhE 4G W BB RT UL A A 25 1R A
Vo SNV NI A e W % N 7E - s
T 1A S E

x6 =FPEAOBELUEESSE A :mg/L
Table 6 The concentration of volatile compounds in three kinds of bayberry liquor

20 53) H R CAS RI RIL A B C
T 107-92-6 1151.2 1624 0.15£0.13 26.3217.9
iE %R 109-52-4 1785.8 1757 2.06 +0.25 10.67 +7.05 14.07 +2.16
BEfR 111-14-8 2073.2 1 947 1.22 +0.66 8.61 +4.19 8.66 +1.97
TR 112-05-0 2117.5 2 169 1.12 £0.23 3.63 £2.78 4.63 £0.56
iR 124-07-2 1673.4 2 046 10.15 £0.91 39.78 +6.17 15.00 +4.89

eSS EC 142-62-1 1 849 1839 79.78 +13.19 177.78 £102.44  56.09 +258.06
KR 334-48-5 1553.1 2276 7.34+0.78 15.26 £4.49 26.36 £4.37
iR 64-18-6 1453.6 1510 2.30 £0.04 3.04+1.11
2.1 64-19-7 886. 68 1434 52.04 £2.93 166.72 =111 74.59 +13.42
R 65-85-0 1561.4 2 457 0.52 £0.03
TR 79-31-2 940.26 1 554 0.72 £0.49 0.69 +0.47
-3 - T -1 - 10340-23-5 843.69 1682 4.04 £0.26 34.33 +5.53 47.13 +1.37
S mE 104-76-7 1234.3 1484 12.78 0.8 14.07 2.5 16.79 +0.03
V% . S 105-57-7 1379.5 900 6.01 £1.29
iF & 111-27-3 1082.1 1355 96.44 +7.04 199.09 £81.11 176. 18 £20.01
B 111-70-6 2345.5 1 461 2.02 £0.15
1-gE 111-70-6 1617.2 1 461 0.71 £0.02 9.44 £2.25
13 W 111-87-5 966.73 1557 2.93 +0.05 75.37 +33.9
1-3% i 112-30-1 1621.3 1748 5.72 £2.03 0.83 £0.04
JER:H 112-53-8 905.06 1977 1.64 £0.18 2.58 £0.59 2.97 £0.99

i8S KRS TH 120-50-3 1617.3 1799 4.60 £0.73
Sk 123-51-3 1275.1 1205 15.65 +2.32 315.4 £97.17
137 fs -3 - 3391-86-4 1208.6 1 456 0.63 £0.04 5.14 £1.27 2.81£0.15
21 A AL 40716-66-3 1947 2 054 2.10 £0.42
A-EE R i 481-34-5 1301.3 2217 0.16 £0.03
3,6-MF T 5k-1- 56805-23-3 1416.1 1762 5.80 £0.36 7.87 £0.20
3-F 589-98-0 1 409 1394 1.06 £0.01
1-15 7141-0 1525.9 1255 11.62 +8.43
MR -3 -2 -1 - 928-96-1 2137.2 1389 18.08 +1.09 18.86 +9.45 17.40 +1.94
2 3-8 -1 - 928-97-2 1752.8 1 366 1.17 £0.57
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Z5i3% 6
25 5 R CAS RI RIL A B C
T 124-19-6 1389.6 1390 2.27 +0.87 1.78 £0.87 2.30 £0.05
2,4- " HIL IR R 15764-16-6 1953.8 1742 8.69 +0.09 8.54+2.18 13.91 +£0.43
\ 22T R 4411-89-6 2313.8 1916 0.64 £0.01
% Tl — L 54815-13-3 819.76 1 498 1.80£0.16
T LA 54889-48 -4 1784.2 1431 0.52 £0.04
oL 66-25-1 1790.5 1 069 1.01 £0.37
P A 1 H TR 103-26-4 1134.2 2103 1.39 £0.02
S22 RAERR 2 R 103-36-6 1162.2 2125 0.52 £0.46 0.36 £0.07 29.25 +0.36
ZRFE e 103-45-7 1101.3 1 820 153.49 £13.50
2-F3 M4 - L RR TR 10348-47-7 2045.3 1 545 24.52 +4.05
R 2 1 105-37-3 1334.8 966 28.00 +26.75 0.80 £0.11
[ S 105-53-3 1903.6 1572 1.13 £0.43
TR 2T 105-54-4 1032 1 044 19.23 +1.24 57.08 +1.45 110.14 £1.57
BER 18 106-30-9 841.15 1352 0.59 £0.16 16.42 +11.42
SER 4 T 106-32-1 1841.5 1 449 13.10 £2.94 85.32 +64.49 39.13 +11.88
R W g 106-70-7 1186.3 1117 5.48 £1.27
T MW 1070-34-4 1277.2 2367 0.56 £0.19
5 LR 108-64-5 1826.9 1067 0.83 £0.10 3.99 £0.34 8.42 +0.78
2R T e 110-19-0 1178.5 1025 1.32 £0.25 5.37 £4.02
IR 2. T8 110-38-3 1361.5 1633 2.81 +£0.26 0.29 £0.02 4.30 £0.63
7K A 2 iR 119-36-8 1580.9 1735 1.57 £0.15
LI — L1 123-25-1 1886.4 1683 29.39 +1.84 114.82 +3.64
T R & B 123-29-5 1387.9 1 526 1.21 20.16 2.02+0.13
SN YA 123-66-0 2024.9 1241 18.61 £0.93 96.87 +1.73 10.3 £0.48
K LR 5% TR 123922 2224.6 1116 1.28 £0.17
s LR 1R 141-78-6 1407.6 896 55.78 +3.27 142.16 £4.58 247.58 £7.73
2T 142-92-7 1209.2 1276 0.25 £0.04 2.53 £1.53 1.29 £0.20
2-C TR Z e 1552-67-6 2021.5 1329 5.79 £0.86
2-F 33 k3 T F B 17417-00-4 1937.7 1383 0.12+0.02
KN B 2021-28-5 2157.1 1 900 24.05 +1.82
3-C iR 2 18 2363-89-5 1373.1 1290 0.35 £0.03
R 2T 539-82-2 1625.8 1130 4.83£0.27 61.90 +17.43
9-T W AHTR £ B 54546-22-4 1028.6 2267 0.11 £0.01
CRRNME 626-77-7 2229.9 1319 1.46 +0.04 1.53 £0.45
A R 2 TR 628-97-7 1 488.7 2288 4.64 £0.68 19.72 £0.78
2-HELT R 4T 7452-79-1 1368.2 1 062 0.43+0.13 7.41 +2.31
i 7% 11 g 79-20-9 1587 827 0.46 £0.16
IR — 2 g 818-38-2 1744.1 1780 1.11 £0.04
A2E W R — T g 84-74-2 1189.3 2 680 0.87 £0.05
3-TIMR L1 91213-30-8 1340.7 1 494 1.04 £0.16 0.87 £0.02 1.01 £0.30
NN 93-89-0 1374.2 1 652 7.17 £0.84 63.82 +4.41
ST 97-62-1 1914 975 2.63 £0.11 2.44 £0.48
FLHR g 97-64-3 1614.7 1 340 2.24 +0.74
1-(1-2 583 283 ke 13442892 1602.5 1104 1.37 £0.39
2- 1 13 s 1k g 3 777-69-3 1236.3 1227 0.79 £0.15 0.19 £0.02
- 2-BE T 2. T8 614-99-3 2207.5 1621 2.90 £0.34
5 - P 35 1k Mg 620-02-0 1710.9 1582 2.29 21
i 98-00-0 1517.3 1652 1.67 £0.24
F 5 g A7 Tl 110-93-0 1425.6 1 341 0.59 +0.08
] {37 il 111-13-7 1493.6 1283 1.65£0.23 9.33 £1.39
. F2 LY ER 116-09-6 2361.2 1272 1.78 £0.29 2.34 £0.05 6.04 £0.33
2-T- i 821-55-6 982.61 1372 1.11 £0.12
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Z5i3% 6
25 5 R CAS RI RIL A B C
BB 101-97-3 1223.2 1763 29.82 +1.57
-5 P M J-3-FR 1124-20-5 953.18 1 456 1.49 +0.17
Yot 2,3 A 123079 1512.5 2210 0.56 +0.06 7.51 £0.31
2,6- 0T T 128-37-0 854 1 920 3.31 +0.81
ST RO 1741419 1551.8 977 1.83 +0.31
4-2 BRI 2785-89-9 1777 2 002 8.55 +0.40
1,2,3,4-]0 B 32 488-23-3 1332 1430 4.21 £0.46 1.82 £0.05
S— Fm 60-12-8 2 509 1952 8.09 +0.29 128.34 +6.33 146.74 +0.66
(22-ZHEEH) - 6 314-97-2 1467.4 1711 1.61 £0.09
5-F LB 874-35-1 1567.9 1 480 3.29 +1.21
o-FAEZE 90-12-0 1899.4 1915 1.40 +0.63
2% 91-20-3 1747.7 1707 30.06 £3.01 18.08 =1.52 34.74 =1.46
1,2,4,5-P0 B 5 O 95932 1559.7 1447.3 14.27 £0.97 9.76 +0.89
2,4-TORUT B 96-764 1339.2 2321 27.94 £0.73 34.85 £10. 14 22.01 £16.31
X < AE 4z 99-87-6 1348 1289 1.27 +0. 14 0.90 +0.11
KA 10042-5 1663.2 1 254 0.44 +0.12 15.59 =1.77
4 20126-76-5 1386.7 1 593 9.24 +1.17
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Effects of different alcoholic base treatments on quality of bayberry liquor

WANG Xi, WANG Zhichao, XING Kexin, ZHAO Yagang, CHEN Yujie,
TIAN Xin, TANG Ke~

(Key Laboratory of Industrial Biotechnology, Ministry of Education, State Key Laboratory of Food
Science &Technology, School of Biotechnology Jiangnan University, Wuxi 214122, China)

ABSTRACT In this study, bayberry juice was used as the main raw material and mixed with different base wines
[ edible alcohol (EA), light aroma-type liquor (LA ) and bayberry distilled liquor (BD) ]. Aroma substances and
mono-phenols of the liquors were detected and analyzed by comprehensive two-dimensional gas chromatography with
time-of-flight mass spectrometry ( GC x GC-TOFMS) and high performance liquid chromatography ( HPLC) , respec-
tively. The results showed that the types and contents of mono-phenols in BD and EA-treated liquors were not signifi-
cantly different, while the liquor treated with LA had significantly lower levels of mono-phenols. Moreover, the types
and contents of aroma substances in BD treated liquor were much higher than the others. The preference analysis re-
vealed that BD-treated liquor was the most popular among young students. This study clarified the effects of different
base wines on quality of bayberry liquor, which establishes a foundation for further exploration of the brewing technol-
ogy of bayberry liquor.

Key words Bayberry Liquor;base wine; flavor; GC x GC-TOFMS ; HPLC
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