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ON PINH VA NANG CAO CHAT LUQNG RUQU VANG SIM
BANG BIEN PHAP HOA HQC VA SINH HQC

Nguyén Minh Thiy*
ABSTRACT

“Sim” wine is a specialty of Phu Quoc with technological processes have been applied in
production. Flavor and taste of fermented wine was good, but natural color (purple) of
the product was still altered after fermentation. On that basis, survey of the influence of
chemical (tannin, citric acid, vitamin C, rutine-vitamin C) (concentrations varies from 0.1
to 0.3%) and biological agents (pectinase enzyme) (concentrations varies from 0.1 to
0.6%) to maintain the color and to increase the wine transparency was of particular
interest in this study.

Results showed that tannin (0.2%) proved to be better than the other substances. This
concentration of tannin not only maintains a durable and beautiful purple red but also
increases the flavor characteristics of wine. The process can achieve high efficiency with
the use of pectinase enzyme concentration 0.2-0.3%.

Keywords: Stability, quality, chemical agent, biological agent

Tittle: Stability and improvement of wine “sim” quality through chemical and
biological method

TOM TAT

Ruwou vang sim hi¢n dang la dac san cua Phi Quoc voi quy trinh cong ngh¢ da dwoc ung
dung trong san xudt. Khi ‘qud trinh lén men két thiic, rieou tré nén trong dan va phai mat
thoi gian dai dé hoan tat qud trinh ndy. Mui va vi cia ruwou vang sim khd ddc trung,
nhwng mau sdc t nhién (mau tim) ciia san phdm van con bi bién doi sau qud trinh lén
men. Trén co so do, khao sat anh huong cua cdc tac nhan hoa hoc (tannin, acid citric,
vitamin C, vitamin C-rutine) (nong dé thay doi tir 0,1+0,3%) dén kha nang duy tri mau
sdc va tac nhan sinh hoc (enzyme pectinase) voi nong do thay doi tir 0,1+0,6% dén hiéu
qua lam trong rwou dwoc quan tam ddc biét trong phan nghién ciru nay.

Két qua nghién ciru cho thdy trong sé cdc chat sir dung véi muc dich bdo vé mau sdc
reou vang sim thi tannin (0,2%) t6 ra c¢é wu thé hon cd. Nong dg nay tannin khéng nhitng
duy tri dwoc mau tim d6 bén va dep trong thoi gian dai ma con tang dwoc mii vi déc
trung cua ruwou vang. Qud trinh lam trong cé thé dat dwoc hiéu qud cao véi nong dé
enzyme pectinase su dung 0,2-0,3%.

Tir khéa: On dinh, chit lwgng, tic nhén héa hoc, tic nhin sinh hoc

1 PAT VAN PE

O nudc ta, cdy sim ring (Hinh 1) thuong moc hoang da trén trién nui, suon doi o
khap cac tinh vung trung du, nui thap. Pay 14 loai cdy cé suc sébng minh liét, cO
kha nang chiu nang han, chua phen va ca vung ngp ung. Trai sim (Hinh 2) c6 vi
ngot chat, mui thom, thanh phan héa hoc ¢ chira sic tb anthocyanin, tannin va
duong, tinh mat. Trai tuoi hodc khi u thanh ruou thi ruou sim co thé xem nhu vi

1 Khoa Néong nghiép va Sinh hoc Ung dung, Trudng Pai hoc Can Tho
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thudc chita bénh suy nhugc than kinh, thiéu mau, kiét ly, bé huyét va mot sb
ching bénh duong rudt... Nhiéu tai liéu con cho thay cac loai qua c6 mau tim,
xanh, tring chita nhiéu chat flavonoid, cic sic t6 nhu proanthocyanidin va
anthocyanidin mang lai mau xanh tim dic trung trong trai sim 13 nhimg chét co
hoat tinh cao va ting cudng tinh bén chic cho hé théng mach mau.

Hinh 1: Cay sim Hinh 2: Trai sim

St dung cac loai qua nay con giam duoc nguy co nhiém trung duong tiét nidu va
cai thién do chac ciia rang. Cac chat c6 mau tim (co trong nhém phytochemical)
con 1am giam cholesterol, triglyceride va thromboxane (1a nhiing thanh phan tham
gia vao su phat trién tim mach) trong méau, ngin ngira cic bénh tim mach, dot quy
va con c6 kha nang chong su l3o héa, gia nua cia té bao.

Ruou sim duge ché bién theo cong nghé 1én men. Giai doan cudi cua qua trinh lén
men thudng duoc bo sung cic chat nhu bentonite, 1ong trang trimg, gelatin, than
hoat tinh... dé lam trong san pham. Tuy nhién, nhugc diém cta cac chat nay khi sir
dung 1a c6 thé tao mui vi kém cho ruou, lam ruou bi bién mau va phai mat thoi
gian dai dé thyc hién qua trinh 1am trong hoan toan. Bén canh d6 ruou con cé thé
mat mau hay chuyén sang mau nau dam do tac dong clia qua trinh oxy hoa trén cac
hop chét anthocyanin. Do vy, nghién ctru tng dung céc bién phap hoa hoc va sinh
hoc trong qua trinh hoan thién san pham ruou vang, rat ngin thoi gian hoan thién
san pham, nang cao va 6n dinh chét lwong cta rugu sim trong thoi gian dai, hudng
ti tao dau ra san phém chét lugng cao va that su on dinh.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

2.1 Quy trinh sin xuit rirgu vang sim

San xuat rugu vang sim dugc thuc hi¢n theo quy trinh:

Trai sim rimg = Xu ly > Xay, nghién = Loc tach bd - Dich qua = Phdi ché >

Lén men chinh > Chiét tach = Lén men phu = Thanh pham.

2.2 Khao sat anh hwéng caa cac tac nhin héa hoc dén kha niing bio vé mau
sac ruwgu vang sim sau 1én men

Céc chat st (}ung bao gﬁ“)m: acid citric, tannin, vitamin C, rutin-vitamin C v&1 ham

luong thay déi tir 0,1- 0,3%.

CAc chi tiéu theo doi

~ Mau sdc san pham (do do hip thu A bing Spectrophotometer & budc song
521nm).
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- Danh gid cam quan san pham.

2.3 Khaio sat anh hwéng ciia enzyme pectinase dén kha niing 1am trong rwou
vang sim

Enzyme pectinase dugc sir dung vo1 ham lugng thay ddi tir 0,1 dén 0,6%.

Cdc chi tiéu theo doi:

- P06 trong san pham (do do truyén quang T bing Spectrophotometer & budc
song 521nm).

— Pénh gia cam quan san pham.

3 KET QUA VA THAO LUAN

3.1 Sir dung bién phap héa hoc cho qua trinh 6n dinh mau sic ciia sain phim
rugu vang sim rirng sau khi [én men

Theo L& Ngoc Tu et al. (2003), anthocyanin trong rugu vang c6 vai tro quan trong
anh huong dén chat lugng san pham va mang nhitng dic tinh tot vé gia tri cam
quan va dinh dudng. Do ban chét cta chiing 13 nhitng hop chét phenol nén rat dé bi
oxy hoa trong cac diéu kién khac nhau.

Cac hop chat phenol c6 thé bi oxy héa ngay & nhiét do binh thuong trong khong
khi 4m, phan ng nay s& xay ra nhanh hon khi ¢ nhiét d6 cao va nhat 13 trong moi
truong kiém tinh. Dic biét cac hop chat phenol bi oxy hoa rat manh liét dudi tac
dung ctia enzyme oxy hda vo1 sy ¢6 mét cia oxy trong khong khi hodc c6 mét cac
oxy nguyén tur giai phong ra tir peroxyde (Lé Ngoc Tu et al., 2003).

Mit khac, mau cta anthocyannin thay d6i theo pH mdi trudng, khi pH thay d6i tir
mdi trudng acid sang base, mau cua anthocyanin doi tir 4o sang xanh, tuong tng
v6i bude song hap thu cuc dai Amax = 520+ 617 nm (Nguyén Thi Phuong Anh va
Nguyén Thi Lan, 2007). Trong dung dich acid, anthocyanin t6n tai dang & cation
flavylium 6 mau do. Khi pH tiang dan, c6 sy tin cong ctia nude vao vong pyran C
(Hinh 3), anthocyanin chuyén din sang dang base carbinol va chalcone
khéng mau.

Hinh 3: Cyanidin 3-glucoside

Pay ciing chinh 1a qua trinh hydrate hoa, yéu to chinh tao nén sy bac mau cia
dung dich mau-nuéc. Trong dung dich base, ¢6 sy dich chuyén ciia H* tir -OH trén
vong B, anthocyanin chuyén sang dang anion c6 mau xanh. Khi pH méi trudng
cang cao, ion H* trong nhdm -OH con lai bi phan huy va khi dy dién tir khong con,
mau xanh tré nén xanh hon. Trong mdi truong trung tinh, ca hai dang cung ton tai
nén dung dich cho mau tim (Nguyén Thi Phuong Anh va Nguyén Thi Lan, 2007).

Hiéu biét duoc nhimg nguyén nhén trén, cac tac chat 6n dinh mau sic san pham
duogc khao sat bao gom vitamin C, vitamin C-rutine, tannin va acid citric. Cac tac
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chat nay mang nhiéu dic tinh t6t, dé tim va gia thanh khong cao nén viéc sir dung
dé duy tri mau sac san pham c6 y nghia rat 16n vé mat k¥ thuat va kinh té.
3.1.1 Anh huéng cua vitamin C dén kha ning duy tri mau sdc ciia san pham

Két qua nghién ctru anh hudng cia vitamin C dén kha ning duy tri mau sic cta
ruou vang dugc thé hién & (Hinh 4).
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Hinh 4: Anh huéng ciia vitamin C dén su thay d6i do hap thu theo thoi gian
Ghi chii: cac sai s6 & do thi hinh cét la dé 1éch chudn (STD) cua gia tri trung binh.

O tuan 18 bao quan dau tién, ndng d6 vitamin C sir dung cang cao thi do hap thuy
cang thip, dong nghia véi viéc mau anthocyanin trong san pham bji mét di rat
nhanh, c6 thé quan sat thdy rd tir nhitng mau theo doi. Theo thoi gian bao quan thi
mau tim tu nhién cta rugu gan nhu mat hoan toan va c6 xu xudng chuyén sang
mau vang nau, hoi sang.

Nhu vy, du ¢ diéu kién nao san phdm oxy hoa dau tién ciia cac hop chat phenol
déu 1a cac chat o-quinone tuong tng. Cac o-quinone nay la cac chat hoat dong,
chung co thé giy ra hang loat cac phan tmg quan trong, hodc 1a tu ngung tu voi
nhau dé tao cac san pham c6 mau va khong mau, tan va khong tan trong nudce. Tuy
nhién, cac hop chat phenol bi oxy hoa, néu trong hé thong phan tng c6 mit nhiing
chat c6 tinh khir manh nhu glucose, acid ascorbic (vitamin C)... thi cac o-quinone
s& oxy hoa chung, con ban than s& tré lai trang thai ban dau, khéng con kha ning
ngung tu thanh cic chat mau nira (Lé Ngoc Ti et al., 2003). Phan tng xay ra duoc
thé hién & cac phuong trinh sau:

O-diphenol + %02 — O-quinone + H20

O-quinone + Acid ascorbic — O-diphenol + Acid dehydroascorbic

Do tham gia vao mot loat cac phan tng trén nén ham lugng cac hop chat phenol
giam xuong kéo theo la giam mot lwong dang ké anthocyanin (Lé Ngoc Tu et al.,
2003).

3.1.2 Anh hwéng cia vitamin C-rutin dén kha ndng duy tri mau sdc cia san pham

Anh huong cua vitamin C-rutin ¢ cac ndéng do st dung khac nhau dén su thay doi
mau sdc cua san pham duoc thé hién & (Hinh 5) Két qua cho thiy nhirng ngay cua
tudn dau tién, khi st dung vitamin C-rutin 6 nong d¢ cang cao thi do hap thu cang
16n. Tuy nhién, do hap thy c6 xu huéng giam nhanh trong nhitng ngay tiép theo. O
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nong do 0,1% vitamin C—rutin thi d0 hap thu it c6 su bién d6i hon so v41 mau doi
ching, nhung vé1 nong do 0,3% thi mau sac cua san phdm c6 mau vang nau sang
va dep hon.

Sy giam mau nhanh ¢ nhitng ngay dau 1a do nhiing hoat tinh cua vitamin C lam

thodi hda mau anthocyanin (Bui Hiru Thudn, 2000) rat nhanh va dong thoi tham

gia vao qué trinh hoa niu do enzyme. Tuy nhién, ban chit cta rutin c¢é céu tric co

sO khung flavon nén khi bi thuy phan ching tao thanh cac aglucon mau vang (L&

Ngoc Tu, 2004), do vy su két hop hai chat nay khong chi co ¥ nghia trong y hoc
ma con tao cho san phdm rugu vang c6 mau vang nau sang.
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Hinh 5: Anh hwéng ciia vitamin C-Rutin dén sy thay d6i do hip thu theo thoi gian
3.1.3 Anh huéng cia tannin dén kha nang duy tri mau sdc cia san pham

Két qua nghién ciru anh huéng cta tannin dén kha nang duy tri mau sic ciia san
pham dugc thé hi¢n ¢ (Hinh 6).
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Hinh 6: Anh huéng ciia tannin dén sy thay doi d9 hip thu theo thoi gian bio quin

Khi str dung ndng d6 tannin cang cao thi do hap thu s& cang 16n va ting dan theo
thoi gian bao quan. VAn dé cin quan tdm 13 vi chat se cta tannin gdy ra cho san
pham. Tuy nhién, theo thoi gian bao quan thi vi chat nay c6 khuynh hudng diu dan
va co thé chap nhan dugc. O nong d6 0,2% tannin sir dung, san pham c6 mau tim
do rat dep, bén va vi chat c6 thé chap nhan duoc.
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Tannin va céc polyphenol khac dé bi oxi hoa khi c6 xtic tic ctia enzyme c6 chira
ddng (tirc polyphenoloxidase). Khi d6 tannin tao thanh flobafen c6 mau nau hay
d6, qué trinh ndy xay ra rat nhanh voi sy tham gia ctia oxi phén tir trong khong khi
(Qudch Pinh, 1996). Trong qua trinh bién d6i, bén canh viéc lam giam ham luong
con ¢o sy thay doi 16n ca vé chat, tie 13 1am thay doi thanh phan to hop ciia hon
hop cac hop chét phenol: cac hop chét phenol don gian (polyhydroxyl phenol-
monomer) giam xuoéng, con cac hop chat phenol phan tir cao (polyphenol hay
tannin két hop) lai ting 1én. Nho d6 c6 su thay doi vé tinh chét cua vi san pham tur
Vi dang chat kho chiu chuyen thanh vi chat diu hop khau vi
(Lé Ngoc Tu et al., 2003).

Anthocyanin con ¢6 kha néng két hop v6i tannin trong moi truong acid tao thanh
hop chat T-A c6 mau tim dep (Pascal Ribéreau-Gayon, 2006) (Hinh 7).

HO. 0,
Ry
O-Gile

Anthog yamin in flavy bam
(A, ") cation form

HO,

| ><‘\(m
On on

Apthocyanen in Mavy luen Tanmin
(AL") cation Toem (R = mose cr-dess pulymersed Mavanol )

—
)
OM
-
O '
®; -
.
HO,
S
/7 Coloriess flavene (A-P)
W2/ /
7 ,(
/i M« 2 RS "]

3
OH _OH
3 R

Red form (A*-P) Mauve form (AD-)

Hinh 7: Cac phan @ng tao mau ciia anthocyanin
3.1.4 Anh hwéng cua acid citric dén kha nang duy tri mau sdc cia san pham

Anh huong cua acid citric & cac ndng do st ~dung khac nhau dén su thay d6i mau
sic ciia san pham dugc thé hién & hinh 8. Két qua cho thay khi sir dung acid citric
trong qua trinh bdo quan san pham, d6 hap thu c6 xu hudng cao hon so vi miu
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dbi chimg nhung sy khac biét khong nhiéu. Mau tim ty nhién cta san pham ciing it
bi bién doi theo thoi gian bdo quan. Nong dd acid citric st dung 0,3% 1a tot nhat,
tao cho san pham cé vi chua thanh va mau sac ctia sdn pham cfiing it bi bién doi.

pH téi thich ctia phenolase nam trong khoang 6-7, khi ha thap pH 3,0 thi enzyme
hau nhu khong con hoat dong. Do vay st dung céc loai acid tu nhién nhu acid
citric, malic, ascorbic dé giam pH cua san pham, s& giam dugc toc d6 phan ung
hoa nau va vura co gia tri dinh dudng.
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Hinh 8: Anh huéng ciia acid citric dén sy thay d6i dd hap thu theo thoi gian bio quén

3.1.5 So sanh anh hiong cua cac chat bdo vé mau dén kha nang duy tri mau sdc
sdan pham (véi cing nong dé sir dung)

So sanh anh huong cua cac tac chat bao vé mau cho thay khi tang ham luong st

dung céc tac chat (0,2%) trong qua trinh bao quan san pham thi két qua cho tuong

ty. Tannin van 14 chat c¢6 kha niang duy tri mau sic san pham tot nhit so véi

vitamin C, vitamin C-rutin va acid citric (Hinh 9).
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Hinh 9: P thi biéu dién anh hwéng ciia cic tic chit sir dung véi nong do 0,2% dén sy thay
doi do hap thu theo thoi gian bdo quan

Péi véi tannin, trong sudt qua trinh bao quan do hap thy ludn 6n dinh va c6 xu
huéng ting dan, vi thé mau sic & cac mau str dung tannin c6 mau sic dep va bén
hon so v6i cac miu sir dung cac tac chét con lai.
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Khi so sanh kha nang bao vé mau cua cac tac chat & murc do t6t nhat, két qua clng
cho thay tannin van chiém vu thé (san phidm c6 mau sic dep nhat) so v6i cac mau
str dung cac tac chét con lai (Hinh 10).
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Hinh 10: Do thi biéu dién dnh huong ciia cic tac chit sir dung & mirc o tot nhat dén sw thay
doi d§ hap thu theo thoi gian bdo quan

3.2 Anh huéng clia enzyme pectinase dén kha niing 1am trong rwou vang sim

Sy khac biét vé do trong cua rugu khi duoc thuy phan ¢ cac nong do enzyme theo
thoi gian dugc cho ¢ (Hinh 11).
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Hinh 11: Anh hwéng ciia enzyme pectinase (¢ cac ndng dé 0,1+0,6%) dén thoi gian 1am
trong rugu vang sim
Két qua cho thiy khi sir dung enzyme pectinase dé lam trong ruou thi tong thoi
gian 1am ruou trong hoan toan chi mat mot tuan, trong khi st dung cac tac nhan
khac dé lam trong nhu gelatin, agar, chitisan, 1ong tring trang... thi thoi gian lam
trong c6 thé kéo dai dén vai thang (it nhat 14 6 thang) dé hoan thién san pham.

Cac nong do ‘enzyme pectinase su dung déu cho thdy hiéu qua lam trong cua
enzyme nay rit cao so véi mau ddi chimg. Tuy nhién sau 3 ngay xu 1y voi tat ca
nong do enzyme st dung thi kha nang lam trong cua enzyme nay chua the hién ro,
va chi thé hién d¢ trong tot sau 4 ngay. Biy gio khi quan sat bang mat van cé thé
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nhin thdy rat rd do trong cta san pham rugu vang. Do truyén quang cua san pham
khi do ciing cho gia tri tang va co khac bi€t y nghia so vo1 mau dbi ching. Tuy
nhién, khong thé hién sy khac biét rd gilta cac nong do enzyme sur dung. Diéu nay
co 1€ do phan tmg cua enzyme trong diéu kién ¢ dinh nhiét d6 va pH, hi¢u suét
lam trong chi dat cao khi nong do gilra enzyme va ndng do co chét dat ti 1¢ thich
hop. Khi dat dugce ty 1¢ nay néu tang noéng do enzyme thi kha nang lam trong cua
enzyme pectinase ciing khong ting 1én. Sau 5 dén 7 ngay thi kha ning 1am trong
ciia enzyme da thé hién rat r5. Po truyén quang (T) it phy thudc vao nong do
enzyme su dung nhung phu thudc vao thoi gian thuy phan & nhi¢t d thich hop
(40- 45°C) (Lé Ngoc Tu, 2005). Do vay voi thoi gian thuy phan la 6-7 ngay thi do
truyén quang cta rugu sim khong thay dbi nira do lwong pectin trong ruou vang da
duogc thiy phan gan hoan toan. Néu kéo dai thoi gian phan tmg sau 6 ngay thi mau
sic va do trong cua ruou vang sim ciing khong khac biét c6 y nghia. Nong do
enzyme tur 0,2-0,3% da co6 hi¢u qua trong qua trinh lam trong rugu vang sim so voéi
cac tdc nhan hoa hoc da dugc str dung.

3.3 DPanh gia cdm quan rwgu sim

Ruou vang sim dugc danh gia cam quan (sau thoi gian theo doi sy bién d6i mau
sic va hoan thién chat luong cua san pham) theo tiéu chuin Viét Nam (TCVN)
nham so sanh chat lugng ctia san pham véi cac san pham ruou vang dong dang co
ban trén thi truong.

Thanh 1ap hoi dong danh gia cam quan gom: 20 thanh vién (can bd thudc Khoa
Noéng nghiép & Sinh hoc Ung dung va Khoa Cong nghé, Trudng Pai hoc Can
Tho), tién hanh danh gia tai phong thi nghiém Cam quan, B mén Cong nghé thuc
pham, Trudng Pai hoc Can Tho. Két qua danh gia duogc thé hién ¢ (Hinh 12).
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Hinh 12: Piém so cac chi tiéu caim quan cac sian pham rwou vang khac nhau

Két qua danh gia cam quan cho thiy san pham ‘vang sim c6 mui vi, trang thai va
mau sac v6i s6 diém kha cao so v6i cac san pham con lai. Didu nay cho thay kha
ning chap nhan san phdm ruou vang sim & thi trudng trong nude.
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4 KET LUAN

Trong s6 cac chit tac nhan hoa hoc sir dung cho qua trinh duy tri mau tim bén dep
cua san pham ruou vang sim thi tannin (v6i néng do 0,2%) t6 ra c6 uu thé hon ca.
Vé6i nong d6 nay, tannin khong nhimg tao vi chat ngon va dam da cho san pham

ma

con duy tri mau sic ciia rugu vang trong thoi gian dai (it nhat 1a 1 nam).

Enzyme pectinase c6 thé duoc xem 14 tac nhan sinh hoc ¢6 hiéu qua trong qua
trinh lam trong rugu vang sim v6i ham luong str dung rat thap (0,2-0,3%). Vai
ham luong nay, rugu vang sim c6 do trong tt, khong bi ling trong thoi gian ton

trtr
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va rut ngan duoc qua trinh san xuit rugu vang.
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