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ABSTRACT

The study was conducted to optimize the parameters for acetic fermentation from purple
sweet potato with the presence of Acetobacter aceti. Different parameters for acetic acid
production including ethanol concentration (3+7% v/v), sugar concentration (2575
g/L) and bacterial density (10°=10° cell/mL) in the must were optimized using a Box-
Behnken design. The stability of anthocyanin and antioxidant activity of wine vinegar
which was further supplemented with ascorbic acid and citric acid at the concentration
ranging from 0.25 to 0.75 mg/L, was evaluated during storage at ambient temperature.
The optimum conditions that resulted in the highest acetic acid concentration (4.275%)
were found to be ethanol concentration of 5.5% (v/v), sugar concentration of 56.5 (g/L),
and bacterial density of 10° cell/mL. The vinegar fermentation was conducted under
optimum conditions to verify the obtained model. The experimental value was in
agreement with the predicted value, thus indicating suitability of the model to estimate
the parameters for acetic fermentation from purple sweet potato wine. With the time of
storage, a decrease in anthocyanin content and antioxidant activity was observed. Citric
acid supplementation of 0.05% could improve the stability of anthocyanin content and
antioxidant activity during storage.

TOM TAT

Nghién ciru duwoc thiee hién nham t6i wu héa cac thong 56 cho qua trinh Ién men acid
acetic tw khoai lang tim véi sw hién dién cia vi khudn Acetobacter aceti. Cdc thong 56
cuia qua trinh lén men bao gom nong dg ethanol (3 - 7% v/v), nong dg dwong (25 - 75
/L) va mdt s6 vi khudn (10° - 10° té bao/mL) trong dich lén men dugc 16i wu héa bang
phtrong phap bé tri thi nghiém theo mo hinh Box-Behnken. S 6. on dinh ciia anthocyanin
va hoat tinh chong oxy héa cua gidm vang ¢6 b6 sung acid ascorbic va acid citric (nong
ds 0,25 - 0,75 mg/L) va duoc 1on triv o nhiét do phong duwoc danh gia trong thoi gian ton
trit. Cdc diéu kién Ién men t6i wu cho nong dg acid acetic cao nhdt (4,275%) duwoc xdc
dinh v6i nong do ethanol 5,5% v/v, nong do dwong 56,5 (g/L) va mdt dj vi khudn 10° té
bdo/mL. Qua trinh 1én men ciing da duwoc tién hanh trong diéu kién toi wu nham kiém
dinh mo hinh. Cac gia tri thuc nghiém twong dong Véi gia tri di dodn da cho thy sie
phil hop ciia mé hinh dé du dodn cdc thong 0 cho qud trinh Ién men acid acetic tir rieou
vang khoai lang tim. Ty rong thoi gian ton trit, ham luong anthocyamn va hoat tinh chong
oxy hoa cua giam vang giam. Viéc b6 sung acid citric 0,05% da giip 6n dinh duwoc ham
lwwong anthocyanin va hoat tinh chong oxy héa trong thoi gian ton trir.

Trich dan: Nguyen Thi My Tuyen Lé Ngoc Vinh, Ngb Vin Tai va Nguyén Minh Thuy, 2016. Téi wu hoa
qua trinh 1én men giam vang khoai lang tim (lpomoea batatas L.) va 6n dinh anthocyanin, hoat
tinh chéng oxy hoa trong qua trinh ton trir. Tap chi Khoa hoc Truong Pai hoc Can Tho. Sb
chuyén dé: Nong nghiép (Tap 1): 33-42.
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1 GIOI THIEU

Khoai lang 1a mdt trong ndm loai luong thuc
quan trong nhat dbi véi cac nude dang phat trién va
gop phan dam bao an ninh lwong thuc (Oke va
Workneh, 2013). Khoai lang tim cung cip nhiéu
chit dinh dudng tdt cho co thé nhu tinh bot,
protein, cac acid amin, vitamin A, B, C, E va hon
10 loai nguyén té vi luong can thiét khac nhu calci,
kém, sit, magié, kali, natri, phosphor, ... Pac biét,
khoai lang tim con chira nhiéu hop chit chdng oxy
héa manh nhu phenol, anthocyanin, anthocyanidin,

.. gitip bao vé& cac lipoprotein ty trong thap khoi
chc qua trinh oxy hoa, loai bo gbc tu do, ngan ngira
ung thu, cai thién chirc ning thi giac, irc ché két tu
tiéu cAu va nhiéu chirc nang sinh 1y khac (Kano et
al., 2005).

Viée ché bién san phdm gidm vang tir khoai
lang tim nhim da dang hoa san pham, ting gia tri
sir dung ngudn nguyén liéu doi dao ¢ Pdng bang
song Ciru Long va cling 1a mdt trong nhiing giai
phap nang cao thu nhap cho ngudi trong khoai lang
tim. Bén canh d6, gidm co tac dung khang khuan,
chéng oxy hoa, tri bénh tiéu duong, diéu tri khdi u,
chbng béo phi, phong chéng céc bénh vé tim mach,
giam huyét 4p, glam cholesterol (Budak et al.,
2014). Trong qua trinh ché bién san pham gidm
vang khoai lang tim, giai doan 1én men giam dong
vai tro dic biét quan trong va phu thudc vao nhiéu
yéu t6 nhu ham lugng ethanol, ham lwong duong
ban d4u va mét s6 vi khuan hién dién trong dich lén
men, nhiét d§ 1én men... (Qiu et al., 2015). Dong
thoi, hop chat anthocyanln trong san pham giam
vang rat dé bi oxy héa trong nhiéu diéu kién moi
truong khac nhau nhu nhiét do, anh sang, do pH
cua san pham (L€ Ngoc Tu va ctv., 2003), dan dén
chét luong san pham gidm vang dé bj bién ddi
trong thoi gian ton trir. Mot sé nghién ciru da dugc
thuc hién nhdm cai thién d6 bén cua anthocyanins
trén san phdm tir rau qua thong qua bd sung cac
phu gia khac nhau nhu acid, mudi, duong, chat nhil
héa va cac hop chit phenol khac (Rein and
Heinonen, 2004; Brenes et al., 2005) Tuy nhién,
nhiing nghién ctru vé cac tac chat co kha nang 6n
dinh anthocyanins trong san phdm gidm vang khoai
lang tim van chua dugc thyc hién. Vi vay, nghién
clru nay dugc thyc hién nham muyc tiéu t01 uu hoa
cac thong sb cua tién trinh 1én men gidm vang
khoai lang tim, st dung md hinh bé mit dap tmg,
chon lya tac nhén thich hop bao vé anthocyanin va
duy tri hoat tinh sinh hoc san phim giam vang
khoai lang tim.
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2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén liéu

Gidng khoai lang tim Nhat (Nhat tim HL491)
thu hoach tai huyén Binh Tén, tinh Vinh Long
duogc lam sach va ton trix trong kho mat v6i nhiét
d6 khoang 18°C. Giéng nim men: dong nim men
Saccharomyces cerevisiae phan 1ap tr rugu vang
khom (Nguyén Vin Thanh va ctv., 2013). Moi
truong ting sinh nim men dwoc st dung 1a moi
truong PG (Potato Glucose) c6 bd sung khoang
(khoai tay 200 g, glucose 20 g, (NH4)2SO4 2 g,
KH2POs 1 g, nudc cit vira dii 1000 mL (Lwong
Dirc Pham, 2005). Gidng vi khuan st dung cho quéa
trinh 1én men giam vang 1a vi khuén Acetobacter
aceti (ATCC, M¥) va dugc ting sinh trong méi
truong (Glucose—Yeast extract—Calcium
carbonate).

2.2 Phuong phap nghién ciru
2.2.1 Chuan bi dich ruou vang khoai lang tim

Khoai lang tim dwgc phan tich chat lugng ban
dau (hém lwong am, anthocyanin, tinh bot). Khoai
dugc hép chin, sau d6 xay nhuyén vai ty 1& nuéce
b sung va khoai 14 2:1. Str dung ché phim enzyme
a-amylase (Novozyme, 132,5 U/g) cho qua trinh
dich hoéa véi ndng do 0,05%, nhiét do dich hoa
80°C trong 40 phut. Thyc hién qua trinh duong hoa
bang  enzyme  glucoamylase  (Novozyme,
Amyloglucosidase 296,5 U/g) voi n?)ng do6 0,1%,
nhiét d6 kiém soat 1a 60°C trong 120 phat (Huynh
Vin Vil va Nguyén Minh Thiy, 2014). Sau d6, hon
hop sau khi thuy phan dugc loc va thu nhén dich
duong. Dich khoai lang dugc diéu chinh bang acid
citric dén pH 4,5 va str dung dudng saccharose dé
nang °Brix 1én 22% nham tao diéu kién tét cho
ndm men hoat dong trong giai doan 1én men ruou.
Némq men Sacchromyces cerevisiae dugc hoat hoa
va bd sung vao dich dudng ¢ mat sb 10° t& bao/mL
(Nguyén Vian Thanh va ctv., 2013). Qua trinh 1én
men rugu két thiic sau khoang 10 ngay (ndng do
rugu khoang 10% v/v). Sau thoi gian 1én men rugu
dich 1én men duoc chiét rat, loai bo cin ba (té bao
nim men) va chuin bi cho qua trinh 1én men gidm
tiép theo.

2.2.2 B tri thi nghiém t6i wu héa qud trinh
lén men gidm vang khoai lang tim

Ruou sau khi 1én men dugc pha loang thanh
cac n6ng d6 khac nhau, sau d6 bd sung vao dich
1én men ham lugng duong va mat sé vi khuan nhu
b tri thi nghiém dé thyc hién qua trinh oxy hoa
ethanol thanh acid acetic.
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Qua trinh 1én men gidm vang khoai lang tim tir
dich ruou dugc thyc hién ¢ nhiét do phong. Thi
nghiém dugc thyc hién véi 3 nhan td bao gém:
ham luong ethanol trong dich rugu 1én men (X1),
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ham luong duong saccharose~b6 sung (X2) va mat
s0 vi khuan A.aceti (X3). Moi nhén t6 duogc thuc
hi¢n v6i 3 mirc d6 (Bang 1).

Bang 1: Cac nhén t6 va mirc do khao sat trong thi nghiém theo mo hinh Box-Behnken

Ky hiéu Nhan tb Pon vi . Mure do 5 N
Xi Ham lugng ethanol % v/v 3 5 7
X2 Ham luong dl{éyng g/L 25 50 70
X3 Mt s6 vi khuan té bao/mL 10* 10° 10°

M6 hinh Box-Behnken dugc bd tri dé tim ra
diém t6i wu v6i 6 diém trung tdm (Bang 2). Tong
s6 nghiém thte duoc thyc hién gdm co 18 nghiém
thurc (trong d6 ¢ 6 diém trung tam). Cac thong so
cua qua trinh 1én men giam vang tim duoc t6i uu
hoa dya trén chi tiéu nong do acid acetic tao ra
trong san phdm gidm vang. San phim gidm vang
khoai lang tim cling dugc phan tich ham lwgng
anthocyanins, kha nang khir géc tw do DPPH.

Bang 2: B6 tri thi nghiém theo mé hinh Box-

Behnken
STT X1 X2 X3
1 -1 0 0
2 1 0 1
3 1 -1 0
4 -1 0 -1
5 0 0 0
6 0 0 0
7 0 1 -1
8 0 0 0
9 1 1 0
10 0 0 1
11 0 0 0
12 -1 0 1
13 -1 1 0
14 0 1 1
15 0 0 0
16 0 -1 -1
17 1 0 -1
18 0 0 0

2.2.3 Khdo sat khd ndang on dinh hop chat
anthocyanins va kha nang khu goc tuw do DPPH
cua giam vang khoai lang tim trong qua trinh ton
trir

Gidm vang thu nhan sau qua trinh 1én men dwoc
bd sung cac tac nhan bao quan 1a acid citric, acid
ascorbic voi cac lidu lugng thay ddi (0,025 -
0,075% w/v) va mau ddi chimg (khong bd sung tac
chat). Sau do, gidm vang dugc rot chai va thanh
tring & nhiét d6 85°C trong 1 phut (Joshi, 2016).
San phdm dugc bao quan trong chai thiy tinh &
diéu kién nhiét d6 moi trudng (28 - 30°C).
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2.3 Cac phwong phap phéan tich

2.3.1 Phan tich ham heong acid tong sé (tinh
theo acid acetic)

Ham lugng acid téng s duoc phan tich bing
phuong phap chuan d6 v6i dung dich NaOH 0,1N.
Do acid toan phan theo phin trim dugc tinh theo
cong thuc: X% = K.n.100/V (véi n 1a sé mL
NaOH 0,1 N dung chuin d6 V mL dich thir, V 1a
thé tich mau thir (mL), K 1a hé sb twong tng v&i
tung loai acid, K cua acid acetic 1a 0,006).

2.3.2 Phan tich ham luwong anthocyanin
(phwong phap pH vi sai)

Ham luong acid téng s6 dwoc phén tich bing
phuong phap pH vi sai (Huynh Thi Kim Cuc va
ctv., 2005). Mau dugc pha loing trong hai dung
dich dém: dém kali clorua 0,025 M (pH=1.0) va
dém natri acetate 0,4M (pH=4.5). Mau do do hap
thu bang may do quang phd dugc thuc hién & bude
song 520 nm va 700 nm.

Luong anthocyanin dugc tinh theo cong
AMKV
. (©:

Trong do6: A = (AsaommpH=1 — A700nmpH-1) -
(As200mpH= 4,5 — A700nmpH= 4,5) (VO As200m, A700nm:
Do hap thy tai bude song 520 va 700 nm, & pH=1
va pH=4,5); a: lugng anthocyanin (g); M: khoi
luong phan tir cia anthocyanin, dugc biéu dién qua
cyanidin 3- glucozide (449,2 g/mol); 1: chiéu day
cuvet (I cm); K: do pha loang; V: thé tich dich
chiét (L); £ : hé sb hap thu phan tu, (25,740 mol-1
cm-1 tai A =520 nm).

thirc:a =

Ham lugng anthocyanin (%) =a x 100% / [m x
(100—w) x 102

Trong do, a: luong anthocyanin (g); m: khdi
lwong nguyén lidu ban dau (g); w: d6 4m nguyén
ligu (%).

2.3.3 Phan tich hoat tinh chéng oxy héa
DPPH

Hoat tinh chéng oxy hda cua san phém duoc
phén tich dya trén kha ning loai bo goc tu do
DPPH (Chun et al., 2014). Pha 7,9 mg DPPH trong
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200 mL methanol 80% trong bong téi. Cho 50 uL
dich chiét vao 2,95 mL dung dich DPPH, lic déu
r0i dé yén trong 30 phut. Do hip thu quang hoc
duogc do & bude song 517 nm. Kha nang khtr gbe tw
do DPPH duogc xac dinh theo cong thirc: %DPPH =
Aeonrot=h1 49, Trong d6: Aconrol 1a d hép thu

Acontrol - , ,
quang hoc cua mau trang khong chtra dich chiét va
Ai la d6 hap thu quang hoc ciia mau c6 chua dich
chiét.

2.4 Phwong phap xir Iy s6 li¢u

Céc dir li¢u thu thdp da dugc tinh todn, phan
tich théng ké va st dung phuwong phap mé hinh bé
mat dap tng, trén co sé xay dung md hinh toan hoc
bac hai phu hop duoc dé xudt bing phin mém
STATGRAPHIC Centurion XV.I. Tuong quan
gitra bién phu thudc véi cac bién doc lap, phuong
trinh hdi quy da thirc dwoc ap dung. M hinh toan
hoc bac hai trong phuong trinh 1 dugc dé xuit:

k k 2 k
Y:bo+zbiXi+zbiin' +Zbl'inXj+e (D)
i=1 =1 i=1

Trong do: Y la bién phu thudc (Brix, ham
luong duong khir), b, 13 hé s6 chan, b (i=1, 2,...,
k) 1a hé s6 phuong trinh béc 1, byla hé s6 twong tac,
bila hé s6 phuong trinh bac 2 ciia bién X; va e 1a sai
sO ngau nhién.

3 KET QUA THAO LUAN

3.1 Thanh phin héa hoc ciia khoai lang tim
va rwou khoai lang tim

Chat lugng ngudn nguyén liéu ban dau c6 anh
huéng rat 1on dén chét lugng san pham gidm vang
khoai lang tim. Thanh phan hoa hoc cua khoai lang
tim duoc trinh bay & Bang 3.

Két qua phén tich cho thdy, ham lwong dm
trong khoai lang tim kha cao (68,69%). Ham lugng
tinh bot trong phan thit cu 1a 20,75% (7,25% la
ham luwong duong khir). Voi ham lugng tinh bt
nay, mot ham luong dudng 16n cé thé tao ra nho
vao qua trinh thily phén tinh bot biang hé enzyme
amylase. Him lugng anthocyanin trong khoai lang
tim cao chiém dén 0,06%, 14 séc t6 tw nhién rat tdt,
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lam ting gia tri cam quan cho san pham. Pic biét,

anthocyanin c6 kha nang chng oxy hoa cao hon ca

vitamin C va vitamin E (Bagchi et al., 1998) nén

lwong anthocyanin ndy c6 tac dong tich cuc dén gia

tri dinh dudng cua san pham.

Bang 3: Thanh phin héa hoc (%) cia khoai
lang tim Nhit thu hoach tai huyén Binh

Tén, tinh Vinh Long
Thanh phin Ham lugng
Do am (%) 68,69+0,02%*
Tinh bét (%) 20,75+0,63
Puong khu (%) 7,25+0,69
Anthocyanin (mg/100g) 63+10

Ghi chu: * Do léch chuén (STD) cua gia tri trung binh

Ruou vang khoai lang tim c¢6 ham lugng
ethanol va duong tuong ung la 10,17% v/v va 11,2
g/L sau thoi gian 1én men rugu 10 ngay, diy la
ngudn co chét cho qua trinh 1én men acid acetic
tiép theo (Bang 4). Pdng thoi, ham luwong
anthocyanin trong ruou ciing ton tai kha cao (23
mg/100 mL), cho thdy ngudn nguyén liéu cho qua
trinh san xudt gidm mang ca gia tri vé cht luong
va cam quan.

Bang 4: Thanh phin héa hoc cia rugu khoai
lang tim Nhit sau 10 ngay 1én men

Thanh phin Gia tri
Ham luong ethanol (%v/v) 10,17+0,72%
Ham lugng duong (g/L) 11,240,6
Ham lugng anthocyanin

(mg/100mL) 23+1

Ghi chii: *B§ léch chudn (STD) ciia gid tri trung binh

3.2 Téiwu héa quy trinh ché bién gidm
vang khoai lang tim

Céc nhan t6 ham lugng ethanol (Xi), ham
luong dudng bd sung (X2) va mat s6 vi khuén 4.
aceti (X3) déu c6 anh hudng dén ham luong acid
acetic sinh ra trong qua trinh 1én men gidm. Két
qua phan tich théng ké thé hién & Bang 5 cho thiy
anh huong cua timg bién doc 1ap riéng 18 (X1, Xa,
X3), gia tri bac hai (X%, X2, X3?) va hay tuong tac
(X2X3) déu thé hién c6 ¥ nghia (p<0,05) khi tham
gia vao mo hinh.

Bang 5: Két qua phan tich thong ké ANOVA mirc d9 y nghia ciia cac hé s6 hdi quy cho ham lwong

acid acetic

Buﬁn Téng binh phwong  Bic tw do  Binh phwong trung binh Tyso F  Gia tri P
X1 18,037 1 18,037 260,930 0,000

X2 3,002 1 3,002 43,430 0,000

X3 3,208 1 3,208 46,400 0,000

Xi? 53,710 1 53,710 776,980 0,000
X2? 14.922 1 14,922 215,860 0,000
XoX3 3,101 1 3,101 44,860 0,000
Xs? 17,235 1 17,235 249,320 0,000
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M0 hinh twong quan xay dung tir thi nghiém da
thoa diéu kién véi thong sé R2 cao (R2=97,27%) va
gia tri Adjusted (Adj.) R? dat 96,85%. Trong do,
khoang 2,7% tong s6 bién khong dugc giai thich
bang md hinh nay. Mt khac, gia tri hé s6 xac dinh
tuong quan R? ciia mo hinh con thé hién sy twong
thich cao gitra cac gia tri thuc nghiém va cac gia tri
du doan. M6 hinh tuong quan duoc danh gia tot
khi hé s xac dinh twong quan R2 16n hon 0,8
(Guan va Yao, 2008). Nhu vdy, mé hinh hdi quy da
chiéu md ta mdi quan hé giita ham luong acid
acetic sinh ra va céc bién doc lap duoc thiét lap
(phuong trinh 2).

Ham luong acid acetic (%) = -39,2939 +
4,9245 X1 + 0,0659 X> + 10,8231 X3- 0,4491 X,? -
0,0015 X224+ 0,0203X2 X3 - 1,1474X3>  (2)

Trong d6: Xi la ham lugng ethanol (% v/v), X»
1a ham luong dudng bd sung (g/L) va X5 1a s6 bac
lity thtra cua mat s vi khuén 4. aceti (t& bao/mL).

Mirc d6 twong thich gitra ham luong acid acetic
thuc nghiérq va du doan theo trinh hoi quy 1 da
duoc tim thay: y = 0,978x + 0,049 vai hé sO xac
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dinh tuong quan R?=0,972 (Hinh 1). D4 thi bé mat
dap tng thé hién tac dong ctia ham lugng ethanol,
mat sb vi khudn d6i v6i ham luong acid acetic sinh
ra khi ham luong duong saccharose bd sung 1a 50
g/L (Hinh 2). Ham lugng ethanol trong dich 1én
men tir 5 - 6% v/v s€ cho ham lugng acid acetic tao
thanh cao. Trong mdi trudong du ethanol (5 — 13%)
thi san pham chi yeu 1a acid acetic va nong d6 qua
cao hodc qua thap déu khong c6 loi (Luong Pt
Pham, 2010). Nong do rugu thap s& kich thich su
sinh truong va phat trién coa vi khuan acetic, nong
d6 ethanol cao sé& wc ché sy phat trién ctia vi khuan
acetic va mot phan ruou khong dugc oxy hoa thanh
gidm. Nghién ctru cuia Du Toit va Pretorius (2002)
da chi ra rang, vi khuén Acetobacter aceti c6 kha
ning séng sot tot trong modi truong c6 ham luong
ethanol 1én dén khoang 10 - 14% v/v. Tuy nhién,
con nhidu yéu t6 phu thudc khac nhu nhiét do, pH
va ham lugng oxy. Mgt nghién ctru khac cua Gullo
et al. (2006) ciing cho thay, phan 16n cac ching vi
khuan acetic dugc phan 1ap c6 kha niang sinh
trudng trong moi truong cd ham lugng ethanol 1a
5% v/v, mot s6 it co thé phat trién trong moi truong
c6 ham lugng ethanol 1a 10% v/v.

.8 >
3
s 4 y =0,978x + 0,049 /“—
Q =
S s
25 2
g /“‘.'/ *
]
T 1
4
O _4 T T T T
0 1 2 3 4

Ham lugng acid acetic thuc nghiém (%)

Hinh 1: Twong quan giita ham lwgng acid acetic thue nghiém va du doan theo phwong trinh 2
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Ham lugng acid acetic

S6 chuyén dé: Nong nghiép (2016)(1): 33-42

HL acid
0.0-0.5
I 0510
1.0-1.5
1.5-2.0
2025
25-30
Il 30-35
Bl 3540
4045
B 4550
B 5055

Hinh 2: D6 thi twong quan giira ham hrgng ethanol va mit s6 vi khuin dén ham lrgng acid sinh ra
(ham lwgng dwong bo sung 50 g/L)

Bén canh d6, mat sb vi khuan it hodc nhiéu hon
lwong vi khuan can thiét déu c6 khuynh hudng can
tré qua trinh 1én men. Do d6, khi b6 sung mét s6 vi
khuan trong khoang 10° (t& bao/mL) s& cho hiéu
qua 1én men tét hon hai murc d6 bé tri con lai.

Ham lugng acid acetic
(Yov/v)

3 4 5

Ham Iuong ethanol (%ov/v)

6

Mit khac, duong 1a ngudn carbon tuyét voi cho
vi khun acid acetic nhung lai 1a rao can dbi voi su
phat trién cua chung khi nong d6 qué cao (Gullo ef
al., 2006). V&i ham luong dudng b sung tir 50 -
60 g/L, ham lugng acid acetic sinh ra s& dat muc
cao va giam dan vé hai bién cua bé mat dap tng
(Hinh 3).

HL acid

0.0-0.5
0.5-1.0
1.0-1.5
1.5-2.0
2.0-25
2.5-3.0
3.0-35
3.5-4.0
4.0-4.5
4.5-5.0
5.0-5.5

i il

25 go%

W
W W
oo™

Hinh 3: Db thi twong quan giira ham lwong ethanol va ham luwgng dwong b6 sung dén ham lwong acid
sinh ra (mit so vi khuan 10° té bao/mL)

Tir mé hinh duoc xay dung, cac thong s tdi uu
cia qua trinh 1én men gidm dé ham luong acid
acetic sinh ra dat dugc gia tri cyc dai da dugc tinh
toan va thé hién & Bang 6. Pdng thoi, cac thong s6
t6i wu dwoc mg dung vao qua trinh thuyc nghiém
cho két qua 1én men tét. Ham luong acid acetic
sinh ra (thyc nghiém) tuong dong voi gia tri woc

tinh theo phuong trinh 2. San phim gidm vang
khoai lang tim c6 ham lugng acid acetic khoang
4,275%, théa man tiéu chudn cua san phim gidm
ciia FAO (ham lugng acid acetic > 4%). Két qua
kiém dinh T-test cho the“iy khong co6 sy khac biét vé
mit y nghia giita ham lugng acid t6i wu va thyuc
nghiém.

Bang 6: Gia tri dw doan va thye nghiém ciia cac nhén t6 trong gidm vang khoai lang tim

Nhin to Gis tri toi uvu Gia tri thi nghiém
Ham lugng ethanol (%ov/v) 5,5 5,5
Ham lugng dudng bd sung (g/L) 56,5 56,5
Mat sb vi khuan (t& bao/mL) 10° 10°
Ham luong acid acetic sinh ra (%) 4,275 4,250
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3.3 Anh huéng ciia cac tic nhan bd sung tan trong nudc. Do tham gia mot loat cac phan ing
dén su on dinh ham lwgng anthocyanin va hoat trén nén cic hop chit polyphenol giam xuong
tinh chéng oxy héa ciia gidm vang khoai lang nhanh chéng kéo theo giam mot lwong déng ké
tim thanh pham ham luong anthocyanin trong san phdm (Lé Ngoc

3.3.1 Vitamin C TG va ctv., 2003).

Nhiéu nghién ciru da chi ra rang vitamin C

Két qua nghién ciru anh huong cua vitamin C ) s A PO .
dong vai tro khac nhau dén sy 6n dinh mau cho

dén kha nang duy tri mau sdc giam vang khoai lang

tim duoe the hién & Hinh 4. thye pham (Ozkan e al., 2002). Mot s6 nghién ctru
cho rang viatmain C c6 dong vai tro bao v¢
. Ham luc_mg anthocyanin giam trong thoi gian anthocyanins. Sy hién dién cta vitamin C va
ton trr 34 ngay da dugc ghi nhan, tu 1850 mg/L flavonol c¢6 tic dung o6n dinh anthocyanins
glam xubng con khoang 300 - 600 mg/L dbi voi (Shrikhande va Francis, 1974) do vitamin C canh
cac mau bo sung vitamin C ¢ cac nong do khac tranh voi anthocynins dé tham gia cac phan tmg
nhau. Nong d6 vitamin C sir dung cang cao thi ham ngung tu va két qua cho thiy sy 6n dinh cua
lugng anthocyanin trong san pham con lai cang it acylated anthocyanins ting v6i sy hién dién cia
va thap hon so véi mau doi chimg (khoang 1192 vitamin C (Del Pozo-Insfran ez al., 2004). Ngoai
mg/L). Pong thoi ching ta co the quan sat thay ra, vitamin C con duoc biét 1a dong vai trd e ché
mau ty nhién ban dau cua glam bi bién d6i chuyén sur phan huy anthocynins do enzyme (Talcott ef al.,
thanh mau vang nhe hoi nau. Nhu vy vitamin C 2003). Tuy nhién, cac nghién ctru khac cho th?iy
khong thyc sy hd tro sy on dinh mau anthocyanin ring acid ascorbic 1am giam tinh 6n dinh cia sic t6
hi¢n dién trong san phdm. Sy suy gigm nhanh ham anthocyanins (Poei-Langston va Wrolstad, 1981;
lugng anthocyanin trong thoi gian bao quan cé thé Duangmal et al., 2004) hoic téc dd phan hiy
la do vitamin C lam thoai héa mau anthocyanin anthocyanins ting khi cé sy hién dién cla vitamin
(Marti et al., 2002). Hop chat anthocyanin ¢6 ban C (Marti et al., 2002). Hon thé nita, sy tuong téc
chat la polyphenol, khi bi oxy hoa tao ra cac chat gitra acid ascorblc va anthocyanins co thé dan dén
o-quinone twong ung, ddy la cac chat hoat dong sy hinh thanh cc san phdm ngung tu va dong thoi
chiang c6 thé gay ra hang loat cac phan Ung quan lam giam mau sic cta san phiam (Sadilova et al.,

trong, 1}050 tu ngung tu véi nhau dé tao thanh cac 2009).
sadn pham c6 mau hodc khong mau, tan hodc khdng
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Hinh 4: Anh hwéng ciia vitmin C (Vit ) dén kha niing duy tri ham lugng anthocyanin trong sian
pham glam vang khoai lang tim (HL: ham lwgng)

Cung véi su suy gidm ham luong anthocyanin trong quyét dinh kha nang quét gdc tu do cua san
trong san phim thi kha ning quét gbc tu do ciing pham. Vi vay, bo sung vitamin C v6i cac nong do
suy giam theo thoi gian bao quan (Hinh 5). Sau 34 nhu trén khong thé ngan chan dugc s suy glam
ngdy ton trit, hoat tinh chdng oxy hoa giam gan 4 kha n:fmg Sh()ng oxy hoa ctia san pham theo thoi
14n so véi ngay dau tién (75,7%). Két qua ciing cho glan ton trur.

thiy hop chat mau anthocyanin dong vai trd quan
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Hinh 5: Anh huéng ciia vitamin C dén kha ning duy tri hoat tinh chdng oxy héa ciia sin phim

3.3.2 Acid citric

Ham lugng anthocyanin cta san phim giim
vang khoai lang tim giam theo thoi gian bao quan
va ¢6 su khac biét & cac mau c6 sir dung hoa chét
citric so v6i mau ddi ching (Hinh 6). Ham luong
anthocyanins con lai cao nhat khi mau sir dung
ndng do6 acid citric 13 0,05%. Nghién clru cta Lee
et al. (1996) ciing cho thdy acid citric c6 kha ning
6n dinh mau anthocyanin chi sau acid malic,
tartaric va acid succinic. Nong do acid citric st
dung t6t nhit 13 0,05%, vira dam bao duoc tinh 6n
dinh cta anthocyanin vira tao dugc cdm quan va ca
gi4 tri dinh dudng cuia san phdm. Nhiéu nghién ctru

khac ciing cho thdy hop chat anthocyanin s& 6n
dinh khi pH cta san pham thép (Lee ef al., 1996;
Zhao and Li 2015 va Park et al, 2004). Do san
phim gidm vang khoai lang tim c¢6 pH trong
khoang 2,96+0,02, ma pH tbi thich cua enzyme
phenolase nim trong khoang 6 - 7, do vay khi ha
thdp pH cta san pham xudng pH=3 thi hau nhu
enzyme khong con hoat dong (Nguyén Minh Thuy,
2010), ham lugng anthocyanin trong san phim bay
gio trong ddi on dinh. Ngoai ra, acid citric con c6
kha ning két hop véi ion Cu?* (tai vi tri trung tim
hoat cua enzyme polyphenol oxidase) lam v6 hoat
enzyme va bdo vé anthocyanin (Martinez and
Whitaker, 1995).
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Hinh 6: Anh hwéng cia acid citric dén viéc duy tri mau sac ciia san pham
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Két qua nghién ctru anh hudng cua acid citric
dén hoat tinh chéng oxy hoa clia san pham gidm
vang khoai lang tim dugc thé hién & Hinh 7. Sau
34 ngay bao quan, kha ning trung hoa gbc tu do
ctia san pham khi sir dung acid citric ¢ cac nong do
0,05 va 0,075% twong ung la 60,46 va 51,78 %

S6 chuyén dé: Nong nghiép (2016)(1): 33-42

(khac biét khong ¥ nghia vé mit théng ké) va cao
hon so v6i mau doi ching (39,75%). Trong khi do,
két qua nghién ctru sy 6n dinh mau sac cua san
pham gidm vang khoai lang tim ciing cho thiy, &
nong d¢ acid citric st dung 1a 0,05% thi s€ co6 kha
ning mang lai loi ich tot cho qua trinh bao quan.
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Hinh 7: Anh hwéng ciia acid citric dén kha ning trung hoa gbc tw do ciia sin phim

4 KET LUAN

Téi wu hoa quy trinh ché bién gidm vang khoai
lang tim dugc thiét ké theo mé hinh Box-Behnken
da dugc ap dung thanh cong. Ham luong acid
acetic sinh ra dat cao nhat 13 4,275% khi ham
lugng ethanol cua dich 1én men ban dau 5,5% v/v,
ham luong dudong bod sung 56,5 g/L va mat sd vi
khuén 4. aceti dwoc st dung 1a 103 (t& bao/mL). Hé
s6 xac dinh twong quan R*= 0,97 thé hién mirc do
tap trung cac bién dugc giai thich bang mo hinh.
Céac diéu kién t6i vu da duge kiém dinh cho théy
ham luong acid acid t6i wu dy doan va thuc
nghiém gan nhu twong duong nhau. Séan pham
giam vang dugc bao quan béng acid citric voi nong
d6 0,05% cho hi¢u qua tdt hon cac nong d0 khac.
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