#5104 4 6 ] eI R i v R Vol. 10 No. 6
2019 43 H Journal of Food Safety and Quality Mar. , 2019

MBREY MM, B KL E 13T A g 1345
(1. PEILRMPBLE R AT e, # 712100; 2. SEEHIAMSEHN, i 201801; 3. [ S ML AN [ = %
5 TR A L, ik 712100; 4. BEPG A #4584 TRBEARME SO, Mk 712100;
5. PHALAMBNH R4 I 4 SRR unh, 1EF 715300)

OB I 2 A i SO R OBOR B Ry, bR A R Y [ Sk TR T S e A F AR AN, TR
RN, D 04 R A A e A LA AR R MR R T B AR SCES A R IE B TIA L
A X 4 2 DU AR 4 T 0 AR R e o 22 4 8 R N R AT 00T, LA R A SR R iR R R
2GR . EARJE RS RYI . B ESINR  BORMERCE YA E YRR S, A A R i A P A O
A B AR AR D B SIS R A o R AN AR P T A R T A A T o e A kAR I T S
0, RS DA A T 2 T 5 b A PRI R Ml 4, R 2 TS Al B Pl Jr S AR Al

KR A, BT A bRiE; OCHEBURE T A

Factors affecting the quality and safety of wine and quality management in
wine making

YANG Chen-Lu'”, CAO Pei-Pei'”, SHAN Wen-Long”, WANG Hua'?***", LI Hua'?***"

(1. College of Enology, Northwest A&F University, Yangling 712100, China; 2. Ma Lu Grape Research Institute,
Shanghai 201801, China; 3. Grape and Wine Engineering Technology Research Center of National Forestry and
grassland Administration, Yangling 712100, China; 4. Shaanxi Engineering Research Center for Viti-Viniculture,

Yangling 712100, China; 5. Heyang Viti-Viniculture Station of Northwest A&F University, Weinan 715300, China)

ABSTRACT: With the improvement of consumer demand for wine quality and increasingly fierce competition
between domestic and imported wine market, the quality and safety of domestic wine is particularly important as the

basis for ensuring the integrity system and brand image of China's wine industry. According to the current laws and
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regulations in China, this paper analyzed the main factors affecting the quality safety of grape raw materials and wine

processing, including basic quality requirements related to food safety, pesticide residues, heavy metals and

pollutants, food additives, pathogenic microorganisms and biotoxins, efc. On the other hand, according to the "key

quality control points" in the wine brewing process, this paper also expounded the corresponding prevention and

control measures. This paper put forward some reference suggestions for improving quality and safety of Chinese

wine from standards and technology, in order to strengthen our wine quality and safety management system and

promote the healthy and rapid development of the wine industry.
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Table 1 Quality grade requirements for wine grapes
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Table 2 The differences of maximal residue limits of pesticides
in grapes between GB 2763-2016 and NY/T 844-2017

Fe K5k B it /(mg/kg)
mH
GB 2763-2016  NY/T 844-2017
H SR (omethoate) 0.02 0.01
W% J#i(carbofuran) 0.02 0.01
W H# 2 (dichlorvos) 0.2 0.01
VR A58 (deltamethrin) 0.2 0.01
F XA B (fenvalerate) 0.2 0.01
2K Mgk FH #4518 (difenoconazole) 0.5 0.01
'H &7 (chlorothalonil) 0.5 0.01
Z 14 R (carbendazim) 3 2
J BE G K (dimethomorph) 5 2

F3 NY/T274-2014 {GREREM AEE) WRAKRERENE
Table 3 Pesticide residue limits for NY/T 274-2014 Green Food

Wines
| ok
Z 1 R (carbendazim)/(mg/kg) <0.5
75 R (metalaxyl)/(mg/kg) <05

5 I} (furadadan)/(mg/kg) ANTHEE (< 0.002)

Ak 5K (omethoate)/(mg/kg) AEK (< 0.002)
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Table 4 The maximal limits of heavy metals and contaminants in grapes and wines
KRR
k] AT
GB 2762-2017 NY/ T844-2017 GB 2762-2017 GB 15037-2006 NY/T 274-2014 (0)0Y%
i 0.2 mg/kg 0.2 mg/kg it 0.2 mg/kg 0.2 mg/L
i) 0.05 mg/kg 0.05 mg/kg i 0.05 mg/kg
% 8.0 mg/L 8.0 mg/L
il 1 mg/L 0.5 mg/L
> 4.0 mg/L
fif 0.2 mg/L
] 5 pg/L
x* S pg/L
5 GB15037-2006 P EEERNERRERT
Table 5 Basic quality indexes of wines in GB 15037-2006
WH PR R
RG220 °C)/% (T 50 =7.0
T <4.0
A A ¢ 4.1~12.0
R S RikEah] 12.1~45.0
FHA 2 =451
AR i A A <12.0(feiF 2K 3.0)
S AT/ (/L) o T 1 R A 12.1~17.0(2 14254 3.0)
[k T e A A 17.1~32.0(721F 224 3.1)
1 L A A T 32.1~50.0
2 o e i e I =50.1
A% =16.0
TR 1 P/(g/L) B A %5 =17.0
EARGE ] =18.0
R BR (VL C/H/(g/L) <12
- <250 mL/#f ~
4AARER(20 °C)/MPa e =250 mL/E g:g;géi
RSN <250 mL/ff =0.30
A =250 mL/ffi =0.35
8/ (me/L) SN H%T%%ﬁ@ <250
EARGHEa R <400
7 H R K R R e (AR H R 1)/ (mg/L) <50
INBLER B L B4 (LA BLER i)/ (mg/L) <200

T BRAMEZOR, DISSHERR (GO, ¢/L); a TR RPN E S SHEA R £1.0%(A T 40); b 285 SRR (AIE
AR ZEME <2.0 gL B, SHifm A 9.0 g/L; ¢ A0S MRCAHE A BRI 22 <2.0 /L B, &R 18.0 g/L; d: RIEH%H

A B SRR [ - A
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6 EREEHRME R.606/2009 5 b [E A RFFAE GB 2760-2014 ShEEERMFIF N TEIFI A = R ELE
Table 6 Comparison of authorized wine additives and processing aids between the EU (R.606/2009) and China (GB 2760-2014)
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#7 X R.606/2009 5+ [E GB 2760-2014 F SO, & AfE A2 MLLE
Table 7 The comparison of maximal use of sulfur dioxide in wines between the R. 606/2009 and GB 2760-2014

R R.606/2009 T [E GB 2760-2014
A 2 FHE <5 gL SBER >S5 g/l i i
EAR iR 150 mg/L 200 mg/L
FA /B 21 45 2 Y 200 mg/L 250 mg/L
50 izt@ﬁﬁ I 1A 150 mg/L 200 mg/L 230 mell 100 e/l
A T 94 4 4 G 185 mg/L 235 mg/L
¥Rk HY PDO 28 i 20 300~400 mg/L
x8 FEBPHEYNRENSERE
Table 8 The limits of microbiology and biotoxin in wines
i
H 5] GB 2758-2012 NY/T 274-2014 GB 2761-2017
n c m
WITIRE 25 g P AR 5 0 0/25 mL
A WA A IR NE o 5 0 0/25 mL
A=
V& L 50 CFU/mL
KIGH 25 g FESh R ARAS H 3 MPN/mL
T HRER 50 pg/kg
FMEHEER A 2 pg/L 2.0 pg/kg

TE:ne [ — 0™ SRR BIRE S B8 ¢ BOR AT SVmB i m AR FRVRE S PR, e (R WD AR R T 432 52 /K- FR (B (S BORAE 7 3R B I i
LRI (C R R).
®9 TUAEBIREDXERELES SR FEH R

Table 9 Critical quality control points(CQCPs) and methods of prevention and control during red wine making

B by

T st KR A
BRRERERE R WA ACHGE R, BT
AR
- SO, T m K4 30~50 mg/L; g g e . S L J——
BefE Py 1 50-100 mgrL: B2 O 5 [ ST A, R4 A5 0 3 0 1 e A
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Fas3 WEPERERE = 3x10"/g PO B RRIT B, PR AT O HE AT % S
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{32 %ﬁﬂ&! 2830 °C (it )52 pus y = =} (L 70258 H. B yar2e AT i T
B i 23 Wid; FFR 1~2 4> [ A G I B 5 AT B A, R TR 1 A M 16 T -
: AT UL B 3 5 0
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Rl K .
PR 3 X R £
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JAGE TS s E-_A—E 7 Stz N E=S /El =
- 43 B AL ST BT 1,025 g/ml A O P TR, SR FH A b O A RS
Eﬁ ‘\/: MY 3| ,\7\‘ » ~ k LU AN L NS S - N7 i = | ~
JE—— JEURE TR UL BLAT, K5 FEMSITE 4~24 h (RSB0 TG 5 A RITR A, 7

D) B A TR K T
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S y N
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Vg Rl 3/ FEMHGIN R R | 5 R R TN SR A
yod 2o WFRE<2 g/L B RE, RERRE, N SO, b3
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R 1 60~100 mg/L PR K2 7 o B M P
. s KA LA, K, G Eiam; ZRFEHs
(VA v Yu Ly xa
% =K Jeig e, %4 E B, IV o 35% ~ 40%
R -[(FEE-1)/2] °C Frea s, R B I A A TR IR HI R I
Rt i1 7-8d P I
T PR 5 To o E L S UTTE PR IR R | WA RENE
puR/it ALS R
I YR =<0.45 pm
T i U WA T T i FRT A I #OK 855 5
SEUF ARG B TSR IC S
HERZZR Y TH B TR JEAK R RN
e i KT S FT TELRAGI, BIBRAAHE i 125, WEEDIE 3min, FREREMTE

HE, DIBIARZETHER, i

PILLH MUY . BACTEARIGIN o 32, 2 REAN 78 2 Fh A 4
RFIEVESEAR (A HLIR . 20 . BT5%), FA B T4
4 FL O A A RO 25 s 5 A, B AR 8] 4 o
SRR T 20 R E A R A RN R, IR AR
A 7 BT SR 00 L B AR B SR A A R X T
AR R DT, HATEI O B, N GE AR ST K
R A

TERAARAE 5 T8, Ao ] 2 T PRt e e 4 Jo 2 44048
BEAGLATE Tl pg s, AL ARRE . JrEs i
TG . S BRI S A I AR A IR, AR IR
R A B R P e, A R AR O ) T R A B o e
T AR A A2 B RN S A T B, M A R A A
A, RIS BT, AT L G Al 4 T A i SRl
T UG N i v R, B (R A A Bt



1580 B % A B A W 4 10 %
S 30k 14,
- Liu FZ. Current status and development trend of Chinese viticulture [J].
[1] GB 15037-2006 #i%5iH[S].

[10]

[11]

[12]

[13]

GB 15037-2006 Wine [S].

AR, ¥, @, &R L2 duat Bl i, 2007,
Li H, Wang H, Yuan CL, et al. Wine technology [M]. Beijing: Science
Publishers, 2007.

Wdh, ARER, JAFH, 55 TLOAAT S IR BURIRPAITSI]. B Tl
FHL, 2012, 33(18): 355-358.

Yang J, Zhu ST, Zhou L, et al. Study on nutritional quality index of dry
red wine [J]. Sci Technol Food Ind, 2012, 33(18): 355-358.

B, VT, A0, S BOLAATIACTR PR e AT A TS
M. oM S A4, 2011, (3): 76-80.

Wang YQ, Xu JJ, Shi Y, ef al. Analysis of the necessity and feasibility of
establishing wine residue limits [J]. Sino-overseas Grapev Wine, 2011, (3):
76-80.

ARG A 250 X G T 5 M A ) B X 3R], e Al R,
2014, (12): 13-15.

Ren L. The influence of imported wine on china's wine industry and
countermeasures [J]. Chin Foreign Entrep, 2014, (12): 13—15.

XIHAR, B, REH. BTATFFIUT i b E A 2 2 0F
Y] oM SR, 2018, 222(6):108—113.

Liu SS, Jian Z, Wu FP. Research on China's wine industry security based
on economics [J]. Sino-overseas Grapev Wine, 2018, 222(6): 108-113.
ETREL P A PR B AR K S 4T [T]. T TG
7%), 2013, (3): 47-48.

Wang CH. Analysis of the status quo and future development trends of
Chinese wines [J]. Market Weekly (Disq Ed), 2013, (3): 47-438.

A SCT AT I i K B R A TR (T]. i 4T,
2018, (3): 37-38.

Qin SJ. Some thoughts on the quality and safety risk of wine [J]. Chin
Food Saf Magaz, 2018, (3): 37-38.

WRAAT. F T 4 R R £ i A ™ A T
SEREL 2017, 18(2): 170-172.

Chen ZH. Research on food quality and safety issues and total quality

HHWFE]. fHEID

management of food production [J]. Inf Record Mater, 2017, 18(2):
170-172.

W, WO, MRV R B ], T R
11, 2009, (6):29-30.

Huang HH, Pan RY, Lan XS. Discussion on wine quality and safety [J].
Guangxi Qual Supervis Guid Period, 2009, (6): 29-30.

rhAe N R il e k(34— T—5)[2015-10-01 5L5i). 2018 4
EITAR[J/OL]. [2015-04-25]. http:/law.foodmate.net/show-186186.html.

Food Safety Law of the People's Republic of China (Presidential Decree
No. 21) [2015-10-01 2018 Revision [J/OL].
[2015-04-25]. http://law.foodmate. Net/show-186186.html

NY/T 3103-2017 Jin T JH#%5[S).

NY/T 3103-2017 Processing grape [S].

HhSEA, B AR U A RS RO )]. SRR AR,
2016, 34(2): 12-17.

Han SY, Li M. Quality and safety risk of wine and its control [J]. J Food
Sci Technol, 2016, 34(2): 12-17.

PR Z. o [ A A AR BUR 5 R R ). MR, 2017, 49(1):

Implementation].

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Decid Fruit, 2017, 49(1): 1-4.

SRIEZE. RN A TR« = B0 ME ) R A S B MR R (). P 35
B7 BE 223, 2007, (3): 320-320.

Zhang GJ. Advances in research on the effects of eight common fungicides
and reproductive toxicity [J]. Chin J Prev Med, 2007, (3): 320-320.

LT, A A 2 L R Rl T, B AR R, 2013, (7): 25.
Xie H. Problems in applying pesticides in vineyards [J]. Mod Rural Sci
Technol, 2013, (7): 25.

B, B, FDOHE, S ARRBSRIT PR R AR 5% B AG T A
W], a5 A Tk, 2016, 23(1): 80-83.

Li T, Zhao Y, Li GH, et al. Research progress in detection of
benzimidazole pesticide residues in fruits and juices [J]. Cere Food Ind,
2016, 23(1): 80-83.

GBJ/T 8321.6-2000 4244 P HIENI (7)[S].

GB/T 8321.6-2000 Guidelines for the rational use of pesticides (6) [S].
GB/T 23543-2009 & Al R HLYE[S .

GB/T 23543-2009 Good manufacturing practice for wine enterprises [S].
GB 2763-2016 £l %A EhRIE L2 ah AR 2 I Cak B IR (S].

GB 2763-2016 National food safety standard-Maximum residue limit for
pesticides in food [S].

NY/T 844-2017 LR, EHKR(S].

NY/T 844-2017 Green food-Temperate fruit [S].

BAEA, B, KA, Sk C A I P A SR AR B s YR LA BT
[3]. BRIERL, 2015, (5): 104-106.

Huang XZ, Ge N, Liu YM, et al. Pesticide residues and their
contamination status in imported grape wine [J]. Liquor-Mak Sci Technol,
2015, (5): 104-106.

Sotdh, R, M, & ARG R A2k B AR Ak D).
[ERTE, 2015, 34(6): 19-24.

Guo JJ, Zhu KW, Tian L, et al. Changes of pesticide residues in wine
brewing process [J]. China Brew, 2015, 34(6): 19-24.

NY/T 274-2014 2R Aj2ATHE(S].

NY/T 274-2014 Green food wine [S].

A, Fih, WEL, 55 BURRCE IS0 G- 6T vk s it
PAIE AR 2R R[], A% A RGN E4R], 2017, (7): 345-357.
Cui ZY, Wang J, Cao YZ, et al. Rapid screening of pesticide residues in
wine by solid phase microextraction-gas chromatography-tandem mass
spectrometry [J]. Liquor-mak Sci Technol, 2017, (7): 345-357.

MIsE, TREE, T, . RRORRH R - DU A S UE B e 43 BE
G TR 111 A2 3R BR i M A 5 s AT D). A3Hmi
K2R, 2014, 33(5): 489-498.

Liu H, Zhang YL, Ding T, et al. Screening and quantification of 111
pesticide  residues in wines by high performance liquid
chromatography-quadrupole/electrostatic field orbitrap high-resolution
mass spectrometry [J]. J Inst Anal, 2014, 3(5): 489—-498.

RSP, TSN, TEEH, % ICP-MS AN Uk M 25 Fpik
FOUR[]. RS K, 2013, (23): 84-86.

Li ZR, Jiang ZG, Wang JT, et al. Determination of 25 chemical elements in
import and export wines by ICP-MS [J]. Food Res Dev, 2013, (23):
84-86.

Bornet A, Teissedre PL. Applications and interest of chitin, chitosan and



% 6 4 VilREE, 4F: TR S DR 3R TR e R o o A 1581
their derivatives in enology [J]. J Food Sci Technol, 2005, 39(4): 199-207. 903-907.
[29] Caridi A. New perspectives in safety and quality enhancement of wine [42] XUsz, AE4, Fhsems. B P AR 2 2 HEE SRR (D], Rk,
through selection of yeasts based on the parietal adsorption activity [J]. Int 2013, 34(5): 322-326.
J Food Microbiol, 2007, 120(1-2): 167-172. Liu J, Ren J, Sun KJ. Research progress on the safety of biogenic amines
[30] M EMg, HELE, Z0h, S5 N R SR A A5 AR T R G in foods [J]. Food Sci, 2013, 34(5): 322-326.
AR 57 A BOCR ). TPAMITAT S AT, 2010, (5): 4-9. [43] Ak, BRARWE. T L0400 i i A e SC R TR LR R e S
Yang YM, Du HJ, Li W, ef al. Rapid detection of 57 mineral elements in ). PUALAAMBHE IS 24 (B AFFERR), 2004, 32(10): 38-42.
wine by inductively coupled plasma mass spectrometry [J]. Chin Foreign Li H, Shao JH. Determination and control of “Key Quality Control Points”
Grape Wine, 2010, (5): 4-9. in dry red wine brewing process [J]. J Northwest Sci-Tech Univ Agric
[31] GB2762-2017 Efh&AEEARME &5 YRR E[S] Forest (Nat Sci Ed), 2004, 32(10): 38—42.
GB 2762-2017 National food safety standard-Limits of pollutants in food [44] GB/T 23543-2009 A5 Ak B AFAEF=HISE[S]
[S]. GB/T 23543-2009 Good manufacturing practice for wine enterprises [S].
[32] JA#. FEWEBELSRETHRE D] Bk StemEdk, 2015, (12): [45] GB 126962016 k%4 EFARME KB S ELRC I AR 1A LTS
34-37. [S].
Zhou J. Research report on quality of China's wine industry [J]. Qual GB 12696-2016 National food safety standard-Hygienic specifications for
Stand, 2015, (12): 34-37. the production of fermented wine and its formulated wine [S].
[33] R, v, AR5, SN o T4 4 I b LA AR (D], [46] i FEHEIEEE AR MIES
[ ik, 2014, (11): 122-126. Technical specifications for Chinese winemaking [S].
Xi J, Ling L, Li ZY. Comparative study on quality and safety monitoring [47] Roger B, Boulton. HijZilifitis2[M]. 6%, ¥ dbat: PREETI
indicators of Chinese and foreign wines [J]. China Brew, 2014, (11): AR, 2001.
122-126. Roger B. Boulton. Winemaking [M]. Zhao GA, translated. Beijing: China
[34] GB2760-2014 44 EEARME BRI PR AES Light Industry Press, 2001
GB 2760-2014 National food safety standards-Standards for the use of [48] 24k, FAE. A% AR S R T M. dbaT: Bleg L,
food additives [S]. 2017.
[35] 1af=ig, FAE, A dRREETE T 2ARMELRE D). &5 &R Tk, Li H, Wang H. Wine brewing and quality control manual [M]. Beijing:
2017, (2): 256-261. Science Publishers, 2017.
Yang CL, Wang H, Li H. Comparison of Chinese/European wine craft ( ,ﬁ_ ’fjt_ 2,{% #fF i’fk‘ % f'é )
standards [J]. Food Ferment Ind, 2017, (2): 256-261.
[36] Official Journal of the European Union. Commission Regulation (EC) No
606/2009 of 10 July 2009 laying down certain detailed rules for ﬂE % fé.’]r f\
implementing Council Regulation (EC) No 479/2008 as regards the
categories of grapevine products, oenological practices and the applicable o .
restri:tions [Jg/Oi]. [2(::)9—07-1 0]. httpj/eur—ll)ex‘europa.eu/legallfontent/ N iﬁ._ = E_’.._ i 3 WAL, ERHARTIH
REESEEEE.
EN/TXT/?qid=147831365376&uri=CELE : 32009R0606 E-mail: 1290722794@qq.com
[37] 45, W, BRSF, % iR Uit ]. WK EgERE
25,2015,11(3);34737.
Li XL, Yang L, Chen HP, et al. Progress in research of sulfites in foods [J].
Asia-Pacific Trad Med, 2015, 11(3): 34-37. ERM, MEtMRE, TEMRAFEA
(38] AL, WAL EPIE RO (5K, 2018, RaTE.
o(13): 3359-3367. E-mail: 546146940@qq.com
Li JZ, Wang HB. Research progress in biotoxins [J]. J Food Saf Qual,
2018, 9(13): 3359-3367.
[39] GB2758-2012 & il K HLAC i [S] I i B, BB FEWRSEN
GB 2758-2012 Fermented wine and its blended wine [S]. HE5EEE.
[40] GB2761-2017 (X fh&4EZbRE &M h R SR RS E-mail: wanghua@nwafu.edu.cn
GB 2761-2017 National food safety standard-Limits of mycotoxins in
food [S].
[41] EWSMH, MO, EuK, .S 80R RE- rSs sRIBBS L Bk

W8 T ARG Th SR IR C R[] (23, 2012, 30(9): 903-907.
Wang LJ, Ke RH, Wang B, et al. Direct determination of ethyl carbamate in
rice wine and wine by ultra performance liquid chromatography-electrospray

ionization tandem mass spectrometry [J]. Chin J Chromatogr, 2012, 30(9):

F i B, B, TEMRFEA
AESAEE.

E-mail: lihuawine@nwafu.edu.cn



