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TOM TAT

Téi den la san phém cua qua trinh 1én men cu toi ¢ nhiét 6 va do am cao trong thoi gian nhét
dinh; toi den c6 vi ngot va mui thom nhe. Muc tiéu ctia nghién ctru nham khao sat su thay ddi ctia ham
luong dudng khir, ham lugng amino acid va ham hugng polyphenol cling nhu hoat tinh khang oxy hoa
va chit lugng cam quan cia toi den theo thoi gian 1én men & cic nhiét do khac nhau. Két qua cho
thdy, ham lugng duong khir, amino acid va tong ham lugng polyphenol ciing nhur kha ning khang oxy
héa va cam quan clia mau t6i 1én men déu ting trong thoi gian dau ciia qua trinh 1én men, sau d6 c6 xu
thé giam trong giai doan tiép theo, qua trinh nay tuy thuoc vao nhiét d¢ 1én men. Trong d6, mau toi 1én
men & 70°C sau 32 ngay c6 diém danh gia cam quan 13 cao nhit v& mau sic, mui vi va trang thai.
DPdng thoi, ham luong dudng khir, amino acid va polyphenol téng s6 cao nhat sau 32 ngay lan luot 1a
15,706 mg GE/g va 0,961 mg LE/g va 52,091 mg GAE/g toi den. Kha nang dap tit gbc ty do DPPH
clia t6i 1én men & 70°C ciing cao nhét trong sé cic miu nghién ciru va dat gia tri cao nhat sau 32 ngay
Ién men (62,509%) ¢ ndng d6 10 mg t6i den/ml.
Tir khéa: Amino acid, dap tit gbc ty do DPPH, duong khr, polyphenol, toi den.

Nhdn bai: 10/3/2019 Hoan thanh phan bién: 28/3/2019 Chdp nhdn bai: 30/3/2019

1. MO PAU

Toi (Garlic) c6 tén khoa hoc 1a Allium sativum L., thudc ho Alliaceae dd duoc biét
dén va dugc str dung rong rai tu rat 1au. Toi 1a mot loai gia vi ndu an, mot vi thude dan gian
¢6 duge tinh kha manh ding dé chita cam ciim, chdng lanh, chdng viém loét, ting stc dé
khang cho co thé. Gan day, t6i di thu hit dugc nhiéu sy quan tim nghién ctru do nhiing tac
dong co 1oi cho sirc khoé ciia nd bao gdm hoat tinh chéng oxy hoa (Gorinstein va cs, 2006),
trc ché vi sinh vat (Kodera va cs., 2002), khang ung thu (Durak va cs., 2003, H6 Anh Son va
Vi Binh Duong, 2014, Trinh Nam Trung, 2105). Do do, téi da tré thanh mét trong nhitng
loai thyc pham phd bién trong phong chéng bénh tat (Chao va cs., 2012). Mic du c6 nhiéu
loi ich cho strc khoé nhung nhuoc diém cua t6i tuoi séng 1a mui hoi va vi hing cay dic trung
nay gy ra boi cac hop chét sulfur nén viéc sir dung toi lam thirc dn dé bao vé stc khoe con
nhiéu han ché.

Toi den la san phém cua qua trinh 1én men cu téi ¢ nhiét do va do am cao trong thoi
gian nhat dinh. To6i c6 mau den va dic biét hdu nhu khong con mui khoé chiu, cé vi ngot va
c6 thé bao quan dugc trong thoi gian dai. Trong toi den, ham lugng cic chat dinh dudng, cac
hop chét chira luu huynh dic biét 1a S-allyl cysteine (SAC), flavonoid va polyphenol tong s6
déu ting hon rat nhiéu so vdi toi tuoi. Didu nay lam ting hoat tinh sinh hoc cua toi so véi toi
tuoi nhu hoat tinh khang oxy hoa, kha ning kich thich h¢ mién dich, trc ché té bao ung thu,
ha duong huyét,...(Bae va cs., 2014; Kim va cs., 2013; Sasaki va cs., 2006; Wang va cs.,
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2010; Warshafsky va cs., 1993). Toi den da va dang dugc str dung 1am nguyén liéu trong ché
bién thuc pham nhu dung trong ché bién d6 udng, trong san xudt banh keo, kem an .... Toi
den con duoc sir dung dé san xuét cac san pham thuc pham chirc ning nhu cao toi den hay
dang vién nang gilp giam sy mét moi cing thing, ting sirc dé khang cua co thé, phong ngira
x0 vira dong mach (Shidendu Ranjan va cs., 2012).

Ciing nhu nhiéu nude trén thé gidi, toi duge trong va st dung pho bién ¢ Viét Nam.
Mic du ¢6 loi thé vé ngudn nguyén liéu kha phong phu, da dang nhung cic nghién ctru dé
lam sang té nhimng anh hudng cua thdng s 1én men dén chat luong cia téi den con chua
nhiéu. Bai bao nay, ching toi s& nghién ctru dnh huong ciia nhiét do va thoi gian 1én men dén
ham lugng dudng khir, amino acid, polyphenol tong s6 va kha ning khang 6xy hoa cua toi
den (Allium sativum L.) duoc 18n men tir toi bic vo tia.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

- Toi bic vo tia (Allium sativum L.) hay con goi 1a téi tia dwoc mua tai chg Eatam,
phudng Eatam, thanh phé Budn Ma Thuét, tinh Dik Lik; toi sau khi mua vé& chon nhing cit
to va tron déu, khong bi xdy xat, khong bi bién mau hay meo mbe.

- MAu toi den d6i ching mua ctia Cty TNHH Ngoc Thap Cau.

- Cac hoa chat sir dung: Thudc thir DNS (2-hydroxy-3,5-dinitrobenzoic acid), glucose,
Ninhydrin, thudc thir Folin-Ciocalteu dugc cung cap boi hiang Merk (Pirc), DPPH (2,2-
diphenyl-2-picrylhydrazyl hydrate) va gallic acid cua hang Sigma Aldrid; Na,COs, ethanol,
dém acetate ctia cong ty Xilong, Trung Qudc.

2.2. Phuwong phap nghién ciru

Chuén bi nguyén liéu

- Téi tuoi sau khi duge xur 1y, 1am sach dugc cho vao tu séy dé tién hanh 1én men (4
nhiét) & cac nhiét do khac nhau (65°C, 70°C, 75°C va 80°C), d6 4m 70-80% trong thoi gian
45 ngay. Tién hanh 14y mau kiém tra & cac thoi gian 0, 7, 14, 21, 28, 32, 40 va 45 ngay theo
phuong phap cua Bae va cs., (2014).

- MAu toi phan tich dugc chuan bi nhu sau: Can 10 gam cu t6i (bo phan vo) dem
nghién nho va tién hanh ngdm chiét véi nudc cit trong thoi gian 1 gio trén may lic ¢ nhiét
d6 phong; sau d6 dem ly tim & toc do 4000 vong/phut trong vong 15 phit, thu liy dich
trong. Phan can tiép tuc trich ly 1ap lai 2 1an. Gop chung dich chiét cua 3 l1an trich ly lai véi
nhau va dinh luong thanh 100 ml. Dich chiét sau d6 dugc sir dung dé xac dinh cac chi tiéu
khao sat.

- Ham luwgng duong khir dwoc xac dinh theo phuwong phap dugc mo ta bdi Zhang va
cs., (2014); phuong phap nay dua vao phan tng tao mau giita duong khir véi thude thir
2-hydroxy-3,5-dinitrobenzoic acid (DNS). So mau & budc song 540 nm. Dya theo
phuong trinh dudng chuan ctia glucose tinh khiét véi DNS dé xac dinh ham lugng dudng
khtr ctia mau.

- Ham lwong amino acid tong sé duoc xac dinh theo phuong phap Nyhydrin theo
McGrath (1972); nguyén tic ctia phuong phap nay dira vao phan Gng giita amino acid voi
ninhydrin tao hop chit mau xanh tim. Tién hanh so mau & budc séng 570 nm. Dua theo
phuong trinh dudng chuén leucine dé xac dinh ham lwong amino acid cia miu.
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- Ham lugng polyphenol tong sé dugce xac dinh theo phuong phap Folin-Ciocalteu
(1972). Trong thanh phan thudc thir Folin-Ciocalteu co phtrc hgp phospho-wolfram-
phosphomolypdat. Phirc hop nay s& bi khir bai cac hop chit polyphenol tao thanh san phim
phan tng c¢6 mau xanh thim. Cin ctr vao cuong d6 mau duge do trén may so mau & budce
s6ng 765nm va phuong trinh chuin cia gallic acid voi thude thir ¢6 thé xac dinh duoc ham
lugng polyphenol tong s6 trong mau.

- Xac dinh hoat tinh khang oxy hoa bang kha ning dép tat goc tu do (DPPH radical
scavenging activity), cac budc tién hanh theo Nguyen QV and Eun (2011). DPPH la mot goc
tu do c6 mau tim dam c6 do hép thu quang cuc dai Amax = 517 nm. Khi cho dung dich chét
¢6 kha ning khang oxy hoa vao dung dich DPPH thi cac gdc tu do mat dan mau tim va
chuyén dan sang mau vang. Kha nang dap tit gbc tu do cua chit nghién ctu ti 1& thuan véi
d6 mat mau ciia DPPH. Xac dinh bang cach do d6 hap thy quang phd ctia hdn hop dung dich
DPPH va dung dich chat khang oxy ho4 tai budc song 517 nm.

- Cam quan san pham theo phuong phap cho diém cam quan thi hiéu ngudi tiéu dung
v6i 40 ngudi tham gia co do tudi tir 18 trd 1én khong khuyét tat vé& cac co quan cam giac.
Panh gia muc d6 ua thich cia ngudi s dung v6i cic mau san pham toi den dya trén thang
diém tir 1 dén 9 (twong tmg tir mirc cuc ki khong thich dén cuc ki thich) qua céc chi tiéu mau
sdc, mui, vi va trang thai (Pimentel va cs. 2016).

2.3. Xir Iy s6 liéu

Két qua thi nghiém duoc tién hanh véi 3 1an ldp lai va xtr Iy thong ké trén phan mém
Stagraphic Centurion XV. Céc s6 liéu biéu dién gia tri trung binh ciia 3 1an lip lai + d6 léch
chuan, gia tri nay ¢ ¥ nghia khi p < 5%.
3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia nhiét d9 va thoi gian 1én men dén ham hrong dudng Khir
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Hinh 1. Ham lugng duong khir trong cac mau toi 18n men & cac nhiét do khac nhau.
GE: glucose equivalent
Su thay doi vé ham lugng duong khir trong cdc mau toi 1én men & cac nhiét do khac
nhau thé hién trong Hinh 1. Két qué cho thiy, sur bién thién vé ham lugng dwdng khir ciia cac
méu 1én men & cc nhiét do khac nhau 1 khong gidng nhau. Ham lugng duong khir trong
céc mau toi 1én men déu cao hon miu toi tuoi. Ham lugng dudng khir trong mau toi 1én men &
nhiét do 70°C tang tir 1,290 mg GE/g (ngay dau tién) va dat gi tri cao nhét 15,706 mg GE/g toi
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den & ngay thir 32, sau d6 giam xudng con 13,918 mg GE/g ¢ ngiy 1én men tha 45. Trong khi
d6, ham lugng dudng khir & cac miu 1én men & cac nhiét do 65°C (14,771 mg GE/g t6i den),
75°C (14,928 mg GE/g t6i den) va 80°C (13,858 mg GE/g toi den) dat gi tri 16n nhét sau lan
luot & ngay 1én men thir 45 va 21. Ham lugng duong khir trong toi den ting 1én trong giai
doan dAu cua qué trinh 1én men c6 thé 13 do su phan hiyy cta cic hop chat polysaccharide tao
thanh cac disaccharide, monosaccharide do d6 ham lugng polysaccharide giam déan trong khi
ham lugng duong khir tang 1én twong tng (Zhang va cs., 2014). Tuy nhién, sau d6 ham
luong duong khir sau d6 giam déan, diéu nay duogc giai thich 1a do dudng khir tham gia phan
tng maillard (phan Gmg hoa nau khéng enzyme) xay ra gitra duong khir va amino acid; va
phan tng caramen hoéa ctia dudong xay ra & nhi¢t d cao hinh thanh nén mau den dic trung
cta toi den. Két qua nay ciing ph hop véi cac két qua nghién ctru ciia Choi va cs., (2014).
Sy hinh thanh phan tng maillard phu thudc rt 16n vao nhiét d6 (Rapusas and Driscoll, 1995;
Samaniego-Esguerra va cs., 1991) va thoi gian 1én men (Hardy va cs., 1999). Do d6 & nhiét
d6 80°C ham lugng dudng khir giam nhiéu hon so v6i nhiét d6 65°C, 70°C va 75°C.
3.2. Anh huéng ciia nhiét d va thoi gian 1én men dén ham lwong amino acid tong sd

Sy thay d6i v& ham luong amino acid trong cac mau toi 1én men déu co xu hudng
chung 1 ting nhanh & giai doan diu ctia qué trinh 1én men va sau d6 ¢6 xu hudng giam trong
cac ngay 1én men tiép theo. Tuy nhién, sy thay doi nay dién ra khong giéng nhau ¢ cic mau
1én men c6 nhiét @ khac nhau (Hinh 2). Cac mau toi 1én men & nhiét dd 70°C c¢d ham lugng
amino acid tong sb ting tir 0,503 mg LE/g toi (ngay dau tién) va dat ham luong cao nhat
0,961 mg LE/g toi sau 32 ngay 1én men va sau d6 c6 xu huéng giam & cac ngay 1én men tiép
theo. Trong khi d6, mau t6i 1én men & cac nhiét do 65°C, 75°C va 80°C ¢6 ham lugng amino
acid tong sd dat cao nhat 1an luot 1a 14 0,949 mg LE/g sau 45 ngay 1én men, 0,956 mg LE/g
sau 28 ngay 1én men va 0,940 mg LE/g sau 21 ngay I&én men. Sau d6 ham amino acid tong &
cac mau toi giam xudng trong sudt thoi gian 1én men con lai. Két qua vé su thay doi ham luong
amino acid c6 trong cac mau toi 1én men ciing duoc giai thich tuong tw nhu dbi véi su thay doi
duodng khir va két qua nay ciing duoc cong bd boi Zhang va cs., 2014.
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Hinh 2. Ham lugng amino acid tong s trong cac miu toi 1én men & cac nhiét do khac nhau.

LE: Leucine equivalent
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3.3. Anh hudng ciia nhiét d va thoi gian 1én men dén ham lwong polyphenol tong so

Polyphenol 1a mot trong nhitng nhom hop chat dugc quan tim hang dau trong sb cac
hop chét ¢6 nguén géc tlr thue vat do c6 nhiéu hoat tinh sinh hoc tot ddi vé&i stc khoe cia
con nguodi nhu hoat tinh khang oxy hoa, kha nang khéng viém, phong ngtra ung thu va céc
bénh lién quan dén tim mach.

Hinh 3 thé hién sy thay d6i v& ham luong polyphenol tong sé & cic mau toi 1én men
& cac nhiét do theo thoi gian khac nhau. Két qua trong hinh cho thay, nhiét d6 1én men khac
nhau anh huong dén su thay déi ham luong cac hop chat polyphenol trong cdc mau. Trong
d6, cac mau c6 nhiét do 1én men cang cao thi ham lugng polyphenol trong mau dat gia tri
cuc dai trong thoi gian cang ngin va sau d6 c6 xu hudng giam néu tiép tuc kéo dai thoi gian
1én men. Mau t6i 16n men & 80°C dat gia trj cuc dai vé& ham lugng polyphenol téng sb sau 21
ngay 1én men (51,732 mg GAE/g toi). Trong khi d6, mau toi 1én men & nhiét do thip nhat 1a
60°C thi ham luong polyphenol trong t6i kéo dai téi 45 ngay (49,149 mg GAE/g toi). Mau
t6i 1én men & nhiét do 70 va 75°C, ham luong polyphenol téng sb ting 1én twong dbi cao lan
luot 1a 52,091 mg GAE/g t6i (sau 32 ngay 1€n men) va 52,078 mg GAE/g t6i (sau 28 ngay
1én men).
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Hinh 3. Ham luong polyphenol tong s6 trong cac miu t6i 1én men & cac nhiét do khac nhau
GAE: Gallic acid equivalent

Theo Xu va cs., (2007), khi xir 1y nhiét cac hgp chat phenolic s& bi pha v& 1am ting
céc phenolic acid tu do, trong khi d6 ester, glycoside va cac phan phan doan ester giam, dan
dén sy gia ting cac hop chét phenol tu do. Do do, trong giai doan du cta qua trinh 1én men
ham lugng polyphenol tong sb ting dan & ca cac nhiét do 1én men dwoc khao sat. Tuy nhién,
sau d6 ham lugng polyphenol tong s6 c6 xu hudng giam va miu toi 1én men & nhiét do cao
hon thi ham lugng polyphenol tong s6 giam nhanh hon. Diéu nay c6 thé 1a do su bién ddi ciia
cac hop chat phenol dudi tac dong cta nhiét d6 cao. Gorinstein va cs., (2006) cho théy, cac
diéu kién ché bién t6i khac nhau dan dén nhimg thay doi trong ham luong cta cac hop chat c¢6
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hoat tinh sinh hoc nhu polyphenol, flavonoid va anthocyanin; va sy thay d6i nay phu thudc vao
nhiét d6 va thoi gian xir Iy (Gorinstein va cs.va cs., 2006; Kim va cs., 2013)

3.4. Anh huwéng ciia nhiét dd va thoi gian 1én men dén kha niing khang oxy hoa
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Hinh 4. Kha niang dap tit gbc tw do DPPH trong cdc mau toi 1én men & cac nhiét d khac nhau.

Tir két qua Hinh 4 cho thiy, kha niang dap tit gbc tu do DPPH cua cac miu toi duoc
1én men déu cao hon so vdi t6i tuoi va kha ning nay ting 1én theo thoi gian 1&n men. Tuy
nhién, & cac nhiét do khao sat khac nhau hoat tinh nay tir cAc mau toi 1én men ciing c6 su
khéc nhau. Mau 1én men & nhiét do cang cao kha niang dap tit goc tw do DPPH cua chiing dat
dugc cao nhit cang nhanh, két qua tuong ty véi su ting 1én vé ham lugng polyphenol cua
cac mau toi 1én men (Hinh 3). Kha ning dép tat gbc tu do DPPH dat gia tri cao nhat & mau
t6i 1én men & nhiét do 80°C 1a sau 21 ngay, ting hon gan 7,8 1an so véi mau téi tuoi. Trong
khi d6, kha nang dap tit gdc tu do DPPH ciia miu 1én men ¢ 70°C sau 32 ngay va 75°C 28
ngdy c6 kha niang ting 1én gan 8,8 1an so véi miu toi twoi ban dau (Hinh 4). Két qua nay cho
thiy mbi lién hé giira sy gia ting ham luong polyphenol tong s6 trong qua trinh 1én men dan
dén su gia ting hoat tinh khang oxy hoa cua toi den. Mot s tac gia cling da chimg minh médi
quan hé¢ giita phenolic tong sé va hoat dong chong oxy hoa & thyc vat (Kim va cs., 2013;
Sato va cs., 2006; Stratil va cs., 2006). Bae va cs., (2014) ciing cho thy rang trong qué trinh
1én men t6i den ham lugng S-allyl cystein ting dan, diéu nay co lién quan dén su gia ting hoat
tinh khang oxy hda thong qua kha nang dap tit cac gbc tu do.

3.5. Anh huéng ciia nhiét d 1én men dén chét lwong cim quan cia téi den

Ngoai sy thay doi vé thanh phan ciing nhu hoat tinh thi mau sic, mui, vi va trang thai
clia t6i 1én men bi thay ddi trong sudt qua trinh 1én men (Hinh 5). Cac s liéu thu dugc cho
thidy mau toi 1én men & cac nhiét do khac nhau thi kha ning khang oxy héa dat gia tri cao
nhit & cac thoi diém khac nhau va lan lugt 21, 32, 45 ngay tuong tmng v6i cac nhiét do Ién
men 80°C, 75°C, 70°C va 65°C ki hiéu lan luot 1a LM 80°C, LM 75°C, LM 70°C va LM
65°C. Tiép tuc tién hanh danh gia cim quan cic miu téi 1én men & cac nhiét do va thoi gian
lén men twong Ung néu trén. Két qua ddnh gia cim quan theo phuong phap danh gia cam
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quan thi hiéu cta 40 ngudi tham gia danh gia ciia cac miu nghién ciru va mau ddi chung
(mAu thwong mai trén thi truong) (Bang 1).
Bdng 1. Két qua danh gia cam quan toi den 1én men & cac nhiét d6 khac nhau

Diém cam quan san pham

Ten mau Mui Vi Mau séc Trangthai  Mc do chap nhan chung
LM 65°C 6,19° 6,72° 6,50° 6,13 6,53°

LM 70°C 6,66° 7,228 7,192 7,282 7,382

LM 75°C 6,00° 5,944 6,31° 6,220 6,220¢

LM 80°C 5,75°¢ 5,724 5,97¢ 5,81°¢ 5,84°¢
béi chiing 6,220 6,16° 6,38° 6,44° 6,53°

Chu thich: c&c chi sé a, b, ¢, d khac nrhau tyén cac gia tri trung binh trong clng mgt cgt chi sy khdc nhau cd y
nghia thong ké gitra cac mau nghién cutu voi p <0,05

Céc chi ti€u cam quan (mau sdc, mui, vi va trang thai) cua cac mau 1én men va mau
dbi ching 1a khac nhau (Bang 1). Trong s cic miu tham gia danh gia cam quan thi miu toi
lén men & nhiét d§ 70°C sau 32 ngay cho két qua 1a cao nhét vé tit ca céac chi tiéu mui, vi,
mau sic, trang thai va mirc d6 wa thich chung; cao hon so véi san pham dbi ching (miu toi
den ban trén thi truong). Bang 1 cho théy, ty 1é chap nhan chung ciia cdc miu ting khi nhiét
dd lén men tang tr 65°C dén 70°C. Tuy nhién, néu tiép tuc tang nhiét do 1én men thi ty 1€
chap nhan san pham & tit ca cac chi tiéu déu giam (Bang 1). Diéu nay c6 thé giai thich, khi
tang nhiét d6 1én men tir 65 — 70°C, ham lugng dudng khir trong toi cling tang theo nén toi
¢6 vi ngot dé chiu. Tuy nhién, khi ting nhiét d6 1én men, ham lugng dudng khir ¢6 xu hudéng
giam, dong thoi & nhiét do cao, cac phan tng carmamen dién ra manh lam cho toi ¢6 vi dang
ctia duong chay nén chét lugng cam quan ciing giam.

Lén men & 65°C Lén men & 75°C
Ngayth 0 Ngaythk7 Ngay thit 14 Ngay tha 21 Ngay thit 0 Ngay thi 7 Ngay thit 14 Ngay thi 21
Ngay th 28 Ngay thw32 Ngaythd 40  Ngay thi 45 Ngay thit 28 Ngay thit 32 Ngay thit 40  Ngay thi 45
Lén men ¢ 70°C Lén men & 80°C
Ngay thit 0 Ngay thi 7 Ngay thir 14 Ngay thw 21 Ngay thi 0 Ngay thw 7 Ngay thit 14 Ngay thi 21
Ngay thit 28 Ngay thit 32 Ngay thit 40 Ngay thit 45 Ngay thw 28  Ngay thi 32 Ngay thw 40 Ngay thit 45

Hinh 5. Sy thay d6i mau sic ctia toi 1én men & cac diéu kién khac nhau theo thoi gian.
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4. KET LUAN
Tir két qua nghién ctru cho thay, chat lugng cua téi 1én men phu thudc rat 16n vao
nhi¢t d6 va thoi glan 1én men. Trong nghlen clru nay, téi 1én men & nhiét 36 70°C trong thoi
gian 32 ngay c6 diém cam quan vé mau sic, mui, vi, trang thai va mirc chdp nhat chung lan
luot 12 6,66; 7,22; 7,19; 7,28 va 7,38; cao hon so vdi cac mau nghién ctru con lai va mau san
pham dbi chimg. Pong thoi, ham luong dudng khir, amino acid va polyphenol tong s sau 32
ngay lan luot 1a 15,706 mg GE/g va 0,961 mg LE/g va 52,091 mg GAE/g t6i den; cao hon
cac mau nghién ctru va mau dbi chimg duong. Twong ty kha ning tc ché gbc ty do DPPH
ctia toi 1én men & 70°C ciing cao nhét trong s6 cic mau nghién ctru va dat gia tri rc ché gdc
tw do DPPH cao nhét sau 32 ngay 1én men (62,509%) ¢ ndng d6 10 mg toi den/ml.
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EFFECT OF FERMENTATION TEMPERATURE AND TIME ON CONTENTS OF
REDUCING SUGAR, AMINO ACID, TOTAL POLYPHENOL AND ANTIOXIDANT
CAPACITY OF FERMENTED GARLIC (ALLIUM SATIVUM L.)

Nguyen Quang Vinh'*, Ho Thi Hao?
YInstitute of Biotechnology and Environment, Tay Nguyen University;
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*Contact email: vinh12b@gmail.com

ABSTRACT

Black garlic is a fermented garlic product prepared by heat treatment of whole garlic bulbs at
high temperature and high humidity for numerous days, resulting in black bulbs with a sweet taste.
The aims of this research are to clarify the changes in reducing sugar, amino acid and total polyphenol
contents, as well as antioxidant activity and sensory characteristics of black garlic fermented at
different temperature during fermentation period of time. The results indicated that the contents of
reducing sugar, total amino acid and total polyphenol as well as antioxidant capacity of black garlic
significantly increased during the first aging periods. Afterward these contents as well as antioxidant
capacity of all samples trended to decrease during the last fermentation days depending on heating
temperature. The highest peak of antioxidant activity of samples fermented at 65, 70, 75 and 80°C
were at the day of 45, 32, 28 and 21, respectively. Amongst investigated samples, the garlic fermented
at 70°C for 32 days possessed the highest sensory characteristics also contained the highest contents of
reducing sugar, amino acid and total polyphenol with the values of 15.706 mgGE/g, 0.961 mgLE/g
and 52.091 mgGAE/qg black garlic, respectively. Moreover, the garlic fermented at 70°C for 32 days
also possessed the highest DPPH radical scavenging capacity of 62,509% at the concentration of
10mg black garlic/ml.

Key words: amino acid content, black garlic, DPPH radical scavenging, polyphenol, reducing sugar
content.
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