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Effects of fermentative process on anthocyanins
and color quality of cabernet gernischt red wine
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(Gansu Key Lab of Viticulture and Enology, Research and Development Center of Wine Industry

In Gansu Province, College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070, China)

Abstract. The effects of SO, content, pH, fermentative temperature and pomace contact period on anthocyanins
and color characteristic were investigated in Cabernet Gernischt red wine produced from Hexi Corridor by HPLC
and CIELab.The results indicated that 9 anthocyanins were identified, all wine samples had same varieties, but the
concentration were different.Malvidin was the main anthocyanins in Cabernet Gernischt red wine and existed in
single glucoside and acetylated glycosidase form, the proportion was 33% and 9% of the total anthocyanins
respectively. The contents of monomeric and total anthocyanins reduced with the increase of SO, content and
reached the top in wine samples which pomace contact period for 5 days during fermentation.When pH and
fermentative temperature increased, total concentration of anthocyanins increased, but the monomeric
anthocyanins had different changes.Wine samples that were produced at SO, 70 mg/L, pH 3.7, fermented
temperature 30 °C and pomace contact for 5 days respectively had the largest value of a” and Cab and smallest
value of L™ and b” ,red and purple color was outstanding.
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AT TR N R E L P FEA AT AT Y ST T
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M BT E T DL AR E .

“ g R SR TR AT P A JER b DX R AR ) A £ TR
G SRR — i T A X e P Y A 2 A S A0 BT ST
RFFHAS JE 57 5 A7 A8 D 9 R oA W o AR B e R
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S A H 7 TP 7 DX s O B A 45 O IRORE, SR
JH &SR AR 3% (HPLC) il CIELab 250045 H7 Bl =
FErh pH & BRI (SO, U M Bz i 122 fl isf 18] %o s
0 R T 140 285 T8 A6 €0 1) ol B 03 S B s ), B
T SR 285 H R AT P 7 DX e B T 41 A T 19 AR
BT AR 2R R 225, S HER Y T2 A P A6 2 e
e IEAl
1 #Rl57R*®
1.1 HESE

W R BRI H A AR M R s N A R
FEARWT A 0744 Bl 2011 4F 2 A PRV B 0 A 2 Rk
2014 4F 9 F R4, S b 225.8 o/L; i Fk 5.89 o/L;
pH3.7,

iz} VINTAGE RED  ZJCF Enartis 23] ; 1537
fitf EX-V % E Lallemand 2\ 7] ; {6 1T AR i KaHe
WA 3-O- AW R 2GR 3-0- AP 1T .
A ER 3-O- AP AT AR 3-0—F 4 b
HARZE AR 3-0-# 4B, 32 E Chromadex 2
Bl OGS EE . ONE 18 E Merck 2% A 5 43T 4li
iR EEEATARAE,

UltiMate 3000 F4 &= 50 AH (L35 { (HPLC) &
Thermo Scientific 2y 7] ; PHS-3C pH i1 W%
IX#% A B2 F] 5 Genesis 10s 28 4 — A W 43 56 06 B
i1 ZE[E Thermo Scientific 4\ 7] ; HPLC i shAHid yE 2%
B AR A BR A F 5022 pom fAFLUERR
045 pm £33kl yEdy b m G R A BRAF
1.2 XWHE
1.2.1  FHZWNERGE RARKT H o408 AR AN
HE(S LARE S o) —iZ it (45 £ 83 it 4 B R m SO, Bz
B EX -V 20 mg/L) — if 45 & 8 ( VINTAGE RED &% 4
250 mg/L, 545 E Ik it o 4if4E pH = X BER B ) >4 E
<4 g/L ¢k B B
122 SEEmiit #5500 R R BB =B,
BHAP R =AEHE
1.22.1 pH SO, Zhif: 50 mg/L, ££ 5 pH 3146
BE 3.2 .3.7 F1 4.2 =4H,25 °CF kKB, KLk H1S
BB R 53T o
1.2.2.2 KBFEE SO, ihni 50 mg/L,pH 3.7, %
PR BE AR B .20 .25 130 °C =41, KL R BNy 8 i
WU 3T o
1223 SO, ¥ SO, BINELEE 30 .50 F170 mg/L
=4 ,pH3.7,25 °C kB, K M2 1k RBP4y B8 Bz i BURE
53T o
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1.22.4 et E SO, BRANAE 50 mg/L, pH
3.7,25 CF K& W, K i 122 fl sk 1) (422 b % B J5 0T 4R
T B6E 3.5 Fil 8 d =4H , KL R BIEAEE 3 HT o
1.23 fEEIREreEs s MEARma T s
PRaE M, 4 Fh R S 1k 18 2, 235 AH 36 SOk B oRE
[7-9]H 4G R NI E; € —H AR
FE-3-O0-F A B A IMRVEPRHE 2R 2 i
1.2.3.1  PRyEEIEEH  MERFRELS mg —H AR E
3-O— M HH AR UE S 3 T EE: K =1: 1 (B
pH =2.25) W, 8 24X 2 10 mL, Bt il s 500 mg/L (1)
PRUEWT AR 4 C PR AT o FH-HEAR VT &8 70 B L
R AR BE AR UE TAEWE , HPLC Sy MrAEdn i 28 .
1232 HPLC i 4cF BRI 7 15" IF sk
&M, {0 3% 4. ZORBAX SB - C18 (4.6 x 250 mm,
5 pm) s FBIAR A ZE: 7K =60: 40, FishAH B: 2 iE:
K =5: 95, @R 1 pH =2.0; DERE AR . 10 P«L;‘]JIKIJE:
1 mL/min; #£75 :35 °C ;K 1< 520 nm; #2658 e i 72
J¥:0~10 min,5% ~10% A;10~25 min, 10% ~25% A
25~40 min,25% ~30% A ;40 ~41 min,30% ~5% A;
41~45 min,5% A,
1.24 BAEEEFME 0.5 ml 8 % W5 RE 5, A
0.5 mL 0.1% HELTR 2. 15 (95% ) VW AN 10 mL 2% 114
IRER KW, AT HI A5 2 4, — 4 A 4.4 mL %4
IK,—HInA 4.4 mL13% WA BR & 4N, X BR L 0.5 mL
FERR B AT, 824N 66 EE T 520 nm R SE
FERRWERE" o AA g THZHAE 5L B WOGE 25 , MAE
HFEE (mg/L) =875 x AA,
1.2.5 CIELab 285007 457K XTI 7E 2 mm i
ERARFIEE S 43566 BE 1 440 540 610 nm P KR, )
FE 0.45 wm i PERESL B ( S ER) , #ar CIE
EROARFR R RIS LY 2Ll o B A0
b" MIAIE Cab FIAiHff Hab {&'"*"
1.3 HiELE

Excel 2007, SPSS 18.0 # 17 %4 ¥ 40 34 Fn 4% i1
58T o
2 ZBRESWH
21 TEBEHEEMEESH

s s R T A0 A TR & AR A e R R ST
7N, SEIGRE SR Z B B A B R IS A i TC 28 57, (H B
L FIRA 3% LY 491 Bl 2 T 2 280788 AT 2028, R O e 5
BEM 9 FhAE 4 1, A4 #5 Delphmidin . Cyanidm
Petunidin . Peonidin F1 Malvidin5 Fh LA FE 04 14 B4
ZIMETE A 4 PP SAL A AT T . WM -3-0
A P AT (D3G) (B H (0 FE -3 - 0 — 1 4 b 17
(Cy3G) HAEFREFE-3-0- A FETF (PBG) (H 3 AL
FHHRE-3-O-@4H (Pn3G) . IR E -3-0-1
MR (M3G) (£ 1), FEARLLAT  M3G &=
555 (25613 ~ 34296 mg/L), 5 46 & # M &1
33.95% ~40.06% , J2: K6 W WY A 1 55 — E AR A,
k2 P3G (28.20~46.7 mg/L) , 5460 BB
3.73% ~5.98% , A M FE A9 55 = FARAE T . D3G
S A DUV R Y B DU SR AE 6, & Rk (1448 ~
34.80 mg/L) , HIEA BN 1.78% ~4.46% , Pk
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Table 1 The contents of anthocyanins in Cabernet Gernischt red wine
AfH (mg/L
b (mg/L)
D3G Cy3G P3G Pn3G M3G
T(20 °C) 14.6 £0.19" 0.78 +0.09° 309 £1.11° 1.8 +0.15° 281.22 +13.28"
T(25 °C) 15.62 £1.09" 0.54 £0.07" 32.91 +1.54" 3.00 £0.27" 281.72 £7.34°
T(30 °C) 18.27 +1.00* 0.25 £0.07" 36.92 £1.26" 6.02 £0.34" 291.26 +6.61°
pH3.2 34.8 £0.79* 1.05£0.1" 46.7 +1.78" 1.92 £0.93" 309.3 £5.22°
pH3.7 27.47 £0.49" 1.09 +0.08" 44.64 +1.03™ 2.24 £0.34° 328.31 £6.53"
pH4.2 17.64 +0.39° 1.56 £0.17° 404 £2.1° 2.53 +0.14° 342.92 +4.33"
S0, (30 mg/L) 17.35 £0.73" 1.52 £0.14" 3743 +2.7° 2.5 £0.26" 306.15 +10.49°
S0, (50 mg/L) 16.96 +1.19* 1.46 £0.1° 37.16 £2.78" 3.17 £0.46" 302.43 £15.17*
S0, (70 mg/L) 14.48 £0.98" 1.35 +0.17" 33.13 £2.57° 3.55 +0.97* 283.10 £25.83°
Kt 3 d 12.31 +1.29" 1.31 £0.24° 28.2 +2.58" 2.6 £0.50" 256.13 +17.48°
Rt Hefih 5 d 19.48 +3.00* 2.06 £0.11° 39.5 £6.10" 2.72 £0.46* 331.57 £27.63"
i fm 8 d 16.53 +1.44" 1.61 £0.17° 3452 +2.12" 2.56 +0.08" 285.12 £ 14.10"
AT (mg/L
AbFHZH (me/L)
M3G6Ac Pn3G6Ac Pn3G6Cm M3G6Cm Total
T(20 °C) 84.58 +4.62° 1.32 £0.04° 0.44 £0.20" 227 £0.02" 621.83 +49.71°
T(25 C) 80.58 +2.61° 1.23 £0.07" 0.34 £0.03" 2.02 £0.03" 699.27 +15.28"
T(30 °C) 77.29 £2.70* 1.1 £0.07" 0.21 £0.07" 1.65 £0.25° 754.98 +56.37"
pH3.2 90.97 +3.84" 2.7 +0.18" 0.86 +0.19* 3.19 £0.33" 780.65 +34.79*
pH3.7 90.78 +3.90* 1.74 £0.12° 0.59 +0.16" 3.99 £0.51" 816.52 +21.33"
pH4.2 89.99 +5.02° 1.34 +0.23° 042 +0.24" 5.10 £0.42° 856.04 +32.40"
S0, (30 mg/L) 82.28 £5.47° 2.7 £0.39° 1.14 +0.48" 293 +1.18" 835.62 +66.28"
S0, (50 mg/L) 76.58 +1.94* 1.74 £0.46™ 0.89 +1.12° 2.71 £0.69* 834.17 £13.77*
S0, (70 mg/L) 72.09 +5.26" 1.34 £0.09" 0.14 +0.09* 2.07 £0.33" 813.60 +34.89"
Bt ek 3 d 69.17 +6.76" 1.10 £0.10° 1.04 £1.10° 3.19 +2.00° 754.25 £50.13"
A S d 88.6 +5.25" 1.50 £0.57° 1.41 £0.86" 3.74 £1.49* 869.17 +56.76"
S 8 d 75.21 £2.40* 1.20 +0.33" 0.71 £0.82° 2.63 +0.88" 834.44 +77.25"

za,b Al e {URAE(p <0.05) FHYZESR WFEEKF-

ATE A 4 vh Malvidin 11 £, B4k BR8] 25 0% 17 ( R 7E
FRE-3-0- L Witk — 45 B M3G6Ac) & ik
(69.17 ~90.97 mg/L), 5460 B = Y 9.17% ~
11.65% ,JERINE AL S — FIRIE . —HIE3R
AN, L AT B EN 43.21% ~52.31% , 1t
e T HE A A B A, U R B T £ A 4 Y 3
RIEEATISR(FE 1),
22 SO, MERHFFTAHBOIECENREER
BRI F i

SO, B HNEL X AR A (0 5 5L 0952 W 53 BT Al A,
BEE SO, @B, B & S A8 664 2 5 B AR
oS EYRE TFEBIEA (R 1), ML 30 mg/L SO,
I AL FPGEE ;50 mg/L F1 70 mg/L SO, #Inab#H
VERET M3G P3G D3G M3G6Ac [ & B4y IREAE T
1.21% . 0.72% . 2.25% . 6.93% F1 7.53% . 11.49% |
16.54% 12.38% ,Pn3G6Ac . Pn3G6Cm M3G6Cm Wi 4y
WA T 35.55% . 21.93% . 7.51% F1 50.37% .
87.72% .29.35% , 2= B W, BE & T M3G ., P3G,
D3G . M3G6Ac 1 [ I g B W 2 {I£ F Pn3G6Ac,
Pn3G6Cm M3G6Cm,, #j28 HlF 25 114 SO, S5 1E a4
TE C4 B 45 4 T O B R 3k i & ', 76 66 i

192 56 z0om

%, AT LA i B AR 60 RN B R A A R SO, s
Jon N B AR R 1Y, AEL i S N AT i, il AR Ak
TRESEE W, 2 G & o N LR E S T D A A /3 =2

CIELab 4y #7 i 7%, 5 30 mg/L #1 50 mg/L SO,
AL FRTTAEAR LG, 70 mg/1 SO, AL FR{AE L7 (b " (B 55
HIREAR T 5.88% 71.51% F15.87% 61.19% ,a" {8 M
FIEE Cab {HAF B B T 16.26% .13.41% 1 9.27% |
8.07% , 5 i f1 Hab {H TE 2 3% 0 B (& 1), #i W]
70 mg/L SO, AbFHWIREAYLT AL AT R, B
OB TEIR B AR O AR TE (AT & =T R,
BEAIBEE SO, B 38 in i FEAIC , (EAR S 18] 1% BH 52
BE LT E A FE Cab (H A )E o (HARfLAN BT &, HH
I SO, #s N &L AN 2 5 m 4 245 104 2068, 0 5T i 32 2 R
2, HEARAE 6 Fh S A4 1 L 451 K R e A X 4 28 709
A, it JOT ()5 ] 1 T S A o AR e o & AL
2.3 pHXMeRHFAFHEBEPEBEFMNB RN

pH X REAL AT & i i sE i ST o, B pH
PR AR e O BRI 5 T 9.66% , A [R] Fh 24k
B s mEAAARRE (F 1), 485 pH3.2 43R,
pH3. 71 pH4.2 4b WY AE H D3G P3G, Pn3G6Cm
Pn3G6Ac 1 & 4 BB A% T 21.06% . 9.50% .
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Fig.1 The effects of SO, on values of

L™ ,a” ,b" and Cab in Cabernet Gernischt red wine
31.40% . 35.56% F1 49.31% . 13.49% . 51.16% .
50.37% ;Cy3G . Pn3G . M3G . M3G6Cm [ &5 43 51 14
T 3.81% . 16.67% . 6.15% . 25.08% #F1 48.57% .
31.77% .10.86% .59.87% . pH X 7~ [F) 4. 48, 1 5 )
25 SRR, Wl UL pH XS AT I ER e PR R .

CIELab 537 i 75, #H Lt pH3.2 F1 pH4.2 4b PP
¥, pH3.7 AbBIPGAE L7 AE 0" (B 53 BIREAR T 0.19% |
58.67% F19.61% .52.40% ,a" {1 . Cab {& 4y W48 &5 T
39.92% .20.91% F11 22.67% .12.84% , {0, J% f4 Hab T
w0 FE(K 2) , Al pH 3.7 A FRWYAE 45 pH3.2 i
pHA.2 LA IR AR, L @SS i, TE 3R
g aiE, B pH i SRS B A SR L E
G, 335 5 JBT 57 W) AS R, AT DL B T £, 1 o 2 A
LA RN AR 2 M SR 5 i) 21 %6 2] TP €2 355 o 5 1Y) O g R
2o pH FEARAFE S 005 6 32 A6 V6 FT i 508 0 Bl 2, F
AR T RE A £ N R T AR T B R e
PR, 3 T G R 2 0 B, R AL A, X S
Jacinto " TA Jhy 4 (0, 2 76 A6 (0T B TR VE 1 W P 5 ik
Bt H, 5 a0 IR W e 2L B X — 4518 — 2. {H pH
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Fig.2 The effects of pH on values of
L™ ,a” ,b" and Cab in Cabernet Gernischt red wine
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REE AP D3G P3G M3G 19 & & 73l 3 & 1

FEAE A PR ( ZBE DY B R S ) FIRE I 2 5y )
R S ke -3 -BE LN E RILEAEE)
VERFE R, 1 W MHE S5 0F & S Ie a1 g 58
%S T T BRI A A AR

CIELab 43#7 .75, #H kb 20 1 25 °C A& B2 A,
30 CRMEWEAE L™ {H. 0" {H 5 B FAK T 12.30% .
66.14% F1 4.97% 36.25% ,a {H .Cab {E4> B4 T
37.67% 40.71% F1 8.75% .10.76% , {2, )5 ffj Hab 55 2
PT 0 B (K 3) , Ul A i v B T i AR H 2 R 4L
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Fig.3 The effects of fermented temperature on values of

L ,a" ,b" and Cab in Cabernet Gernischt red wine
25 MG ENEERIEEEREEREMER
BRI

T ) 0 A R A A €8 Y S ) )
Mrigos, Bod sl S d IR, ALY AT 9 AL
s RE (R 1), MHILEEEM3 dfs di
AR, e e fih 5 d By AL D3G . Cy3G ., P3G,
Pn3G M3G 14 & & 43 5l 85 7 T 58.25% . 57.25% .
40.07% . 4.62% . 29.45% F1 17.85% . 27.95% .
1443% . 6.25% ., 16.29% , M3G6Ac. Pn3G6Ac,
Pn3G6Cm , M3G6Cm ) 7+ 43 %I 1% %5 T 28.09% .
36.36% .35.58% ,17.24% F1 17.80% ,25% .98.59% .
42.21% |

FLAHE i CIELab 2%, BOid $fil 5 d W FEE K
WrAEfR 3 d 18 d AL, o {H I Cab {H 43 7114
5 54.39% .6.43% Fll 54.39% .5.67% , L" {H.453 B FEAIK
9.62% F14.71% , {0, % ) Hab th ¥ 237 0 JE (K 4),
ULBA R i el 5 d PYTRRELT AR MR s oS H A
BRI B . X5 Boulton' ! 7836 T LU A A5 W AL (3
R B VR T 25838 v ) 3R 1 388 5 — o I 3 e v
BRI EIEAC N g AL A ) & & ORI E X
WA B X — 4510 — 8, 7 a5 h,
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Fig4 The effects of pomace contact period on values of

L ,a" ,b" and Cab in Cabernet Gernischt red wine
3 &t

K HPLC 25 AH 7R a7 P 7 DX T BR 1 214 28
WP EETE 9O AP RIE AT, Horh I AER -3~
O—HIAIHEH . ALK -3 -0— L Wb fb— i w1
FRAEAR R -3-O—- M A M 17 . CIHERT (A 3K -3 - O W% Ml
TR EAAE G . B SO, B 1 4 I ikt
BETF e, i e BR T LA F WA o (E AN FIE Cab (K
The A Z 09T, LB b7 fERER, B R
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pH3.7 FIEZ# LS S d AYTAEE o " {E AN AN EE Cab {H
ey, LR b B AR, AR SO A R L1, 5241 (0
VAT o eI BR T LA A I R e AR v, Y SO,
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AN O 3T, R A2 e ) Bl e B 1 42 ik B 18] X0 A€ (2
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AR AE
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