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ABSTRACT

This study is aimed to determine determine conditions effecting fermentation process
of Syzygium cumini L. using Saccharomyces cerevisiae TN4 strain. Design Expert 7.0
was used determine optimal factors including pH, °Brix and yeast cell density. The
results indicated that, with pH 4.2, 24°Brix and 6 x 10° cells/mL, the highest alcohol
content reached 10.78% v/v. After 3 days of fermentation, the fermented product
reached an alcohol content of 5.20% viv, consistent with fermented juice product.
Simultaneously, 11 herbal compounds have been identified through spectroscopic
methods, including steroids, triterpenoids, phenols, tannins, flavonoids, quinones,
saponins, antocyanins, glucose, carotenoids and alkaloids from initial juice and
fermented juice product. The quantitative change of these compounds before and
after fermentation is negligible. The total polyphenol content of Syzygium cumini juice
is higher than fermented product, particularly 57.0 mgGAE/L and 55.0 mgGAE/L
respectively. After fermentation, the reduction peroxide capacity of fermented juice
reached an I1Cso value at 8.56 uL/mL, which is higher than the Syzygium cumini juice
(ICso value at 12.23 ul/mL.), shows that the fermented product has better antioxidant
resistance than the original Syzygium cumini juice.

TOM TAT

Nghién ciru xdc dinh cde diéu kién anh huong dén qud trinh 1én men dich trdi tram
(Syzygium cumini L.) sir dyng dong nam men Saccharomyces cerevisiae TN4. Sir
dung phan mem Design Expert 7.0 dé xdc dinh cdc  thong so 16i wu bao gom pH, do
Brix va mdt 56 ndm men ban dau Két qua cho lhay véi pH 4,2, 24°Brix va mdt s0
ndm men ban dau 1a 6 x 10° té bao/mL sé cho dg con cao nhat dat 10,78 % vv. O
thoi diém lén men 3 ngay, san phdm sau lén men da dat dg con 5,20% v/, phit hop
VOl san pham nuede 1én men tréi tram. Xéc dinh dieoe 11 hop chat thwee vét tir dich va
san pham nuwde 1én men tréi tram théng qua phwong phdp quang phé bao gom
steroid, triterpenoid, phenol, tannin, flavonoid, quinone, saponin, antocyanin,
glucose, carotenoid va alkaloid. Ham heong polyphenol tong ciia dich trdi tram cao
hon ciia nuée 1én men trdi tram, cu thé la 1a 57,0 mg GAE/L va 55,0 mg GAE/L. Sau
qud trinh lén men, khd ndng khir goc peroxide cia medc [én men dat gia tri ICsola
8,56 pLimL, tang so véi dich tram ban dau véi gia tri ICso la 12, 23 ulmL, cho thdy
san pham nuede 1én men trdi trdm cé kha ndng khdng oxy héa tot hon dich trdi tram
ban ddu.

Trich dan: Huynh Ngoc Thanh Tam, Pao Thanh Tam, Nguyén Thi Minh Tram, Vin Thi Héng Hué, Duong
Thi Mai Thao va Nguyén Pirc D9, 2020. Xac dinh diéu kién 1én men va hoat tinh khang oxy hoa
clia nudc 1én men trai tram (Syzygium cumini L.). Tap chi Khoa hoc Truong Pai hoc Can Tho.
56(S6 chuyén dé: Khoa hoc ty nhién)(2): 72-79.
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1 GIOI THIEU

Trai tram  (Syzygium cumini L.) thuc
chi Syzygium, 1a mét trong nhiing chi cua ho
Myrtaceae, phat trién ty nhién trén dat sét nau & cac
vung nhiét d6i cling nhu cac vung can nhiét déi. Chi
nay bao gdm khoang 100 loai, va c6 mot pham vi
ban dia kéo dai tir chau Phi va Madagascar qua phia
nam chau A qua Thai Binh Duong (Ayyanar and
Subash-Babu, 2012). Hau hét cac bo phan cia cay
tram bao gdm 14, hat, trai, than cdy déu c6 nhirng
hop chét quy va gop phan trong viéc diéu tri bénh
cling nhu cai thién siac khée con nguoi. Trai trdm
chua nhiéu anthocyanin, glucoside, ellagic acid,
isoquercetin, kaemferol va myrecetin. Trong khi d6
hat trim lai chra nhiéu alcaloid, jambosine va
glycoside hodc antimellin, c¢6 kha ning lam ding
qué trinh chuyén hoa tinh bt thanh duong. Hang
loat nghién ctru trén thé gidi ciing duoc tién hanh dé
danh gia kha nang khang khuan va hoat tinh chong
oxy hoa cac by phan khac nhau cua ciy tram
(Reynertson et al., 2005).

Tai Viét Nam, Syzygium cumini L. dugc xem
nhu mot loadi cdy hoang dai, khong c6 gié tri trong
kinh té va y hoc. Nguoi dan sir dung trai trim dé an
hodc dung 14 trim nhu mot loai thude dan gian. Véi
mong mudn lam tang gia tri kinh té cho cay tram, va
¢6 nhing budc dau nghién ctru vé cay tram tai Viét
Nam, dé tai tién hanh 1én men dich trAm tao ra san
pham nudce 1én men & do con khoang 5% (twong tu
nhu cac san pham nude 1én men trén thi truong nhur
Strongbow, Hoshi Sparkling nuéc mo,... c6 do con
chi khoang 4,5-5,0%) va tim ra nhiing diéu kién anh
huéng dén qua trinh 1én men. Pong thoi, viéc xac
dinh cac hop chit thyc vat ciing nhu danh gia cac
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hoat tinh khang oxy hoa c6 trong dich trai trdm va
san phim sau 1én men s& tao tién dé cho nhiing
nghién ctu tiép theo dé khai thac gia tri kinh té va
gia tri y hoc cua loai thuc vat nay.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Vit li¢u va héa chit

Vit liéu: Mau trai trim duoc thu tai ba tinh: An
Giang (huyén Thoai Son), Pong Thap (huyén Lai
Vung, Thanh ph6 Sa Péc) va Vinh Long (huyén
Binh Tan). Mau duoc thu thap va dong goi, bao quan
trong bao PE (polyetylen), mau dugc trit lanh trong
cac thung, hop chira mau, tranh 4nh sang mit troi
truc tiép.

Héa chit: NaHSO;, ethanol, NaOH, H,SOu,
HCI, Na,CO3.H,0,, gallic acid, ascorbic acid
(Vitamin C), Na;HPO4.2H,0, NaH,P04.12H,0,
methanol, tri-n-butyl phosphate (TBP), KCr,0y,
thudc thir Folin-Ciocalteu. T4t ca cac hoa chat dugc
san xuét tir Trung Qudc ngoai trir ethanol (Viét
Nam) va Folin-Ciocalteu (Puc).

Ngudn gibng nidm men: Dong niam men
Saccharomyces cerevisiae TN4 (Huynh Ngoc
Thanh Tam va ctv., 2019) dugc phan 1ap tir trai tram
(Syzygium cumini L.) thu tai quan Thét N6t, Thanh
phb Can Tho, dugc luu trit Vién Nghién ctru va Phat
trién Cong nghé Sinh hoc, Truong Pai hoc Can Tho.
Dong ndm men S. cerevisiae TN4 c¢6 khudn lac tron,
mau tring duc, c6 md, bia nguyén, bé mit tron lang,
kich thudc dao dong tir 2-3 mm. Té bao hinh oval
I6n, nay chdi theo nhidu huéng, c6 1-4 bao tir nang
(Hinh 1), c6 kha nang phan giai glucose, phan giai
succrose va khong c6 kha ning phan giai urea.

Hinh 1: Khuin lac va hinh dang té bao dong nim men Saccharomyces cerevisiae TN4
dwgc quan sat dwdi kinh hién vi ¢ vat kinh 100X
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2.2 Xac dinh cac yéu té anh huong dén qua
trinh 1én men dich trai tram

2.2.1 Sw anh hwong cua do Brix, pH va mat s6
nam men ban dau dén quda trinh lén men dich trdi
tram

Nghién citu nhim muc tiéu xac dinh sy anh
huong cia cac nhan td d6 Brix, pH va mat sb nAm
men (MSNM) cua dich qua ban diu dén qua trinh
Ién men dich trai tram. Tir d6 chon ra gia tri tdi wu
cua timg thong sé dé qua trinh 1én men dat hiéu qua
va chat lugng cao. Thi nghiém dugc bd tri gom 3
nhan t6 theo thé thiuc Box-Behnken, phan mém
Design Expert 7.0. Nhan t6 cta thi nghiém gom co:
Do Brix (min 20, max 30), pH dich trai trdm (min
4,5, max 5,5) va MSNM (té bao/mL) (min 10% max

107). B4 tri thi nghiém véi cac thong s6 duge mo ta
o Bang 1.

Bang 1: B6 tri thi nghiém theo thé thirc Box-
Behnken cia phan mém Design Expert

7.0

Nghiém . Mat s6 nam men
thae PH  BriX (té bao/mL)
1 4,0 20 5x10°

2 4,5 25 5x10°
3 5,0 30 5x10°
4 4,0 30 5x10°
5 4,5 20 107
6 4,5 20 108
7 4,0 25 107
8 5,0 25 107
9 4,5 30 107
10 5,0 25 108
11 4,5 25 5x10°8
12 4,5 30 108
13 5,0 20 5x10°8
14 4,5 25 5x10°
15 4,0 25 103

Chuén bi dich n4m men va kiém tra mét s6 té bao
nim men bang phuong phap dem truc tiép bing
buong dém hong cau dé c6 mat s6 nim men 1a 103
té bao/mL, 5x10° té bao/mL, 107 t& bao/mL. Trai
tram dugc ép dé ldy nudc va thanh tring bang
NaHSO; (140 mg/L) trong 2 gid dé tiéu diét vi sinh
vt 6 trong dich trai. Tiép theo 1a diéu chinh cac
thong so vé d6 Brix (20, 25, 30), pH (4, 4 5, 5) cua
mdi dich phol ché. Sau d¢, cho 1 mL dich nim men
& cac mat s6 khac nhau vao 99 mL mdi dich phdi
ché da chuan bj sin trong binh tam giac, lic déu binh
tam giac dé té bao nAm men phan b déu trong dich
trai tram. C4c binh 1én men duoc gan waterblock va
u l4c & nhiét do phong. Sau thoi gian 10 ngay, tién
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hanh chung ‘cét Qé thu con, d6 cdn thu hdi duge xac
dinh bang con ké. Cac chi tiéu theo ddi va danh gia
bao gom pH, do Brix, va nong d6 ethanol.

2.2.2 S anh hwong cua thoi gian lén men dén
qud trinh lén men dich trdi tram

Thi nghiém dugc tién hanh dé x4c dinh duoc thoi
gian 1én men dich trai tram sao cho d6 cdn thu hoi
dat khoang 5% v/v. Thi nghiém 1 nhan t6 dugc bd
tri hoan toan ngau nhién & cac thoi gian 1én men
khéc nhau (3 ngay, 4 ngay, 5 ngay, 6 ngay) va dugc
thuc hién véi 3 lan lap lai. Dich trai tram dugc thu
va thanh tring bang NaHSOs (140 mg/L trong 2 gio)
va diéu chinh cac yeu t6 pH, do Brix va mat s6 nim
men theo két qua t6i wu. Cho 99 mL dich trai tram
va 1 mL dich n4m men véo binh tam giac. Sau d6, u
& nhiét do phong va tién hanh do ham lwong ethanol
bang phuong phap quang phd sir dung tri-n-butyl
phosphate (TBP) dugc mo ta boi Miah et al. (2017)
& cac moc thoi gian 3 ngay, 4 ngdy, 5 ngdy va 6
ngay. Xac dinh thoi gian thich hop dé san pham cho
d6 cdn khoang 5% Vi/v.

2.3 Khao sat hoat tinh khang oxy hoa cia
dich trai trAm va san phim sau 1én men

Tt ca cac thi nghiém trong muc 2.3 déu dwoc bd
tri hoan toan ngau nhién, mét nhan t6 vai 2 nghiém
thirc 1a dich trai tram ban dau va san pham nudc trai
trAm 1én men.

2.3.1 Dinh tinh cdc hop chdt thuc vat

Muc tiéu nhim x4c dinh sy hién dién caa 11 hop
chat thuc vat 1a steroid, triterpenoid, quinone,
phenol, tannin, flavonoid, glucose, carotenoid,
anthocyanin, saponin, alkaloid trong dich trai traim
ban dau va san phiam nudc trai tram 1én men.

Str dung phwong phap quang phd UV-VIS theo
mo ta cia Harbone (1973). Mdi nghiém thac sé
dugc pha lodng & néng d6 10 pg/mL véi dung moi
ethanol 96% va do do hap thu véi tia UV-VIS cua
méy do quang phd & ddy budc song tir 215 nm dén
550 nm véi doi chimg 1a ethanol 96%.

2.3.2 Khao sat ham lrong polyphenol tong

Muc tiéu nham xac dinh ham luong polyphenol
tong c6 trong dich trai va nudc 1én men trai tram.
Ham lugng polyphenol tong duoc xac dinh duya trén
phuong phéap Folin — Ciolcateau dugc mé ta bai
Hossain et al. (2013) c6 hiéu chinh bang cach sir
dung gallic acid lam hop chét polyphenol chuin,
dung moi 1a methanol. Sy hip thu cua dung dich
mau xanh dwoc ghi nhan thong qua két qua do OD
& budc song L = 765 nm. Ham luong polyphenol
téng duoc xac dinh theo cong thirc sau:


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hossain%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=23998010
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m

Trong d6: P: Ham lugng polyphenols (mg gallic
acid/mL dich trich).a: Gia :[ri X tir dwong chuan véi
gallic acid (ug/mL), V: The tich dung dich dich qua
(mL), m: Khoéi luong co trong thé tich (g).

2.3.3 Khdo sdt khd nang khang sy oxy hoa

Muc tiéu nhim xac dinh kha ning khu gdc
peroxide cua dich trai va nudc 1én men trai tram.
Trong pham vi nghién ciru cua dé tai, tién hanh danh
gid kha nang khang oxy hoda cua dich trai trim va
nude 1én men trai trim théng qua kha nang tc ché
gbc peroxide (H20,). Str dung gia tri ICso dé so sanh
kha nang trc ché gbc H,0; cua dich trai va nudc 1én
men trai tram. ICsp 1a néng d6 ctia mau ma tai gia tri
d6 c6 thé we ché 50% gbc tu do H,0,.

Kha nang khir gc peroxide duoc tién hanh theo
mo ta cua Keser et al. (2012), c6 hiéu chinh. Chi tiéu
danh gia: Kha nang khir goc peroxide bing H,0,
duoc thé hién qua gia tri phan tram tc ché:

A, —A

Phan tram tc ché (%) = 1
o
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Trong do: Ao 14 d§ hdp thy cua mau tring, A 1a
d6 hap phu ctia mau co sy hién dién caa H,0,.

Xay dung duong chuan voi phan trim tc ché
H20; thu duoc & cac nong d¢ khac nhau. Tu d6, tinh
toan gi trj 1Cso (Ndng d6 mau hay vitamin C ma tai
d6 uc ché 50% H,0y).

2.4 Xirly sb liéu

86 ligu duoc thu thap, xir i va v& biéu do bang
phan meém Microsoft excel 2013. B tri thi nghiém
va xdc dinh cdc théng sO 161 uu theo phan meém
Design Expert 7.0. Phan mém Statgraphics
Centurion XV.I dugcC str dung d€ phan tich thong ké
va kiém dinh LSD céc trung binh nghiém thirc.

3 KET QUA VA THAO LUAN
3.1 Cic diéu kién anh hwéng dén qua trinh
1én men dich trai tram

3.1 Sudanh hwong ciia dg Brix, pH va mat s6
nam men ban dau

~ Két qua khao sat cac nhan t6 do Brix, pH va mat
$0 Ndm men ban dau dén qua trinh 1én men dich trai
tram duoc thé hién ¢ Bang 2.

Bang 2: Gia tri pH, P Brix va d cén trung binh sau 1én men

Nghiém thirc  pH-°Brix- MSNM

pH sau lén men

°Brix sau 1én men D con 20°C (% V/V)

1 4,5-25-5x106
2 4,5-25-5x106
3 4,5-25-5x106
4 4,0-20-5x106
5 5,0-20-5-5x10°
6 4-25-107
7 4,5-20-10°
8 4,5-30-10°
9 4,5-20-107
10 5-25-107
11 4-25-10°
12 5-30-5x10°
13 5-25-10°
14 4,5-30-107
15 4-30-5x10°

4,07 11,33 11,04 + 0,25”
3,81 11,67 10,94 + 0,317
3,77 11,50 10,82 + 0,6048
3,73 7,50 10,09 + 0,098¢
4,07 8,33 9,47 + 0,59€P
3,40 12,17 9,34 + 0,29CPE
4,96 7,33 8,96 + 0,510FF
4,04 18,17 8,88 + 0,46PFF
3,75 7,67 8,75 + 0,98PFF
4,32 12,67 8,67 + 0,51DFF
3,63 12,83 8,67 + 0,60PFF
4,05 18,75 8,58 + 0,60FF
4,23 12,17 8,58 + 0,60
3,79 18,33 8,53 + 0,14
3,74 18,50 8,45 + 0,147

S6 liéu la trung binh cia 3 1an 1gp lai. Trong cimg mét Cét cdc s6 ¢é mang s6 mii giong nhau thi khéc biét khéng y

nghia thong ké & mirc 5% (P<0,05)

Két qua cho thdy & nghiém thirc 1, 2, 3 (4,5-25-
5x10% cho ham luwong ethanol cao nhit trong 15
nghiém thirc véi do con trung binh & 20 °C lan lugt
12 11,04%, 10,94%, 10,82% v/v khac biét c6 y nghia
thong ké vai do tin cay 95% so véi cac nghiém thirc
con lai. Pé xac dinh diéu kién 1én men t6i wu tir cac
thong $6 pH, °Brix va mat s6 ndm men, do cdn sau
1én men duoc phén tich bang chwong trinh Design

Expert‘7.0 véi do tin cay 95%, thu dugc phuong
trinh hoi quy nhu sau:

Ethanol = - 67,31 +27,32*A + 1,29*B + 7,44E-
007*C + 0,098*A*B — 4,44E-008*A*C — 1,44E

- 009*B*C — 3,31*A% - 0,04*B? (1)

Trong d(") A, B, C lan luot 1a gia tri pH, d6 Brix
va mat s6 nam men.
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Tuy nhién, viéc lya chon diéu kién 1én men phu
hop voi dong ndm men S. cerevisiae TN4 sao cho
d6 cdn thu hoi dat gia tri cao nhat can can ctr vao 30
nghiém thirc tdi wu ma phan mém Design Expert 7.0
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dua ra két hop véi phuong trinh (1). Lya chon ra 3
nghiém thac cho nong do con cao nhét trong 30
nghiém thuc, tién hanh 1én men thuc té @é so sanh
V6i d6 con 1y thuyét ma phan mém dwa ra (Bang 3).

Bing 3: So sanh d9 con thuc té va dd con 1y thuyét tir phan mém Design Expert 7.0

< . . oD vt Do con Do con
Nghiém thirc pH-Brix-MSNM pH Brix thre € (% VIv) Iy thuyét (% viv)
1 4,44-25,12-5x108 3,87 12,17 10,27 + 0,469 10,914

2 4,67-23,42-4x10° 4,04 11,50 10,15+ 0,5554 10,764

3 4,22-24,41-6x108 3,68 11,83 10,78 + 0,427 10,754

S6 liéu la trung binh cia 3 lan 1ap lai. Trong ciing mgt ¢ot cdc s6 cé mang s6 mii giong nhau thi khdc biét khéng ¥ nghia

thong ké. ¢ mirc 5% (P<0,05)

Bang 3 cho thiy d6 con thuc té thu dugc tuong
duong voi do con theo thuat toan dua ra tir phan
mém Design Expert 7.0. Diéu nay ching to sy tinh
toan ctia mo hinh va thyc nghiém twong déi thong
nhét véi do tin cay 1a 95%. Do con thuc té cua ca 3
nghiém thirc dao dong tir 10,75% v/v dén 10,91%
v/v, khéc biét nay khong c6 y nghia thong ké & mic
5%. Tuy nhién, nghiém thirc véi pH = 4,22, do Brix
=24.41 va mat 56 nAm men 6 x 106 t& bao/mL duoc
lya chon 1a nghiém thtrc t6i wu vi cho d6 con thyc té
cao nhit va dat gia tri pH sau 1én men thép c6 thé
gitip kéo dai thoi gian bao quan san pham. Bong thoi
day 1a nghiém thirc cho d6 con thyc té gan véi do
con ly thuyét nhat trong ba nghiém thirc (d6 con thuc
té 14 10,78 = 0,427% v/v va do con 1y thuyét 1a
10,75% viv).

Theo Jackisch (1985), kha nang cho ham luong
ruou khéc nhau tir qua trinh 1én men ¢ the thay doi
theo ngudn nguyén liéu 1én men, dong ) nam men va
mdi truong 1én men. Do d6 diéu kién téi wu cho 1én
men ruou trai trim béi gibng nAm men S. cerevisiae
TN4 cho két qua kha phu hop véi nghién ctu cua
Huynh Phan Phuong Trang (2016) (pH 4,0; 22
°Brix) va c6 su khac biét vai nghién curu caa Huynh
Ngoc Thanh Tam va ctvl. (2018) trén dich trai ca na
(pH 3,88; 24,01°Brix va mat s6 ndm men 1a 1x107
tb/mL). Nghiém thic duoc chon la pH 4,22; 24,6
°Brix va mat s nAm men 5,7x10° to/mL véi nong
do ethanol theo thyc té 1a dat dugc 1 10,8% v/v.

3.1.2 Sw dnh huong cua thoi gian lén men

Str dung két qua cac didu kién tdi wu ciia muc
3.1.1, tién hanh khao sat thoi gian 1én men thich hop
dé san pham 1én men dich trai tram dat d¢ con thu
hoi & khoang 5% v/v. Thuc hién 1én men véi diéu
kién pH=4,22, 6 Brix = 24,41 va MSNM = 6 x 108
té bao/mL.
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Két qua xac dinh do con thu hoi cua dich trai
trdm 1én men & thoi gian 3 ngay, 4 ngdy, 5 ngay, 6
ngay duoc ghi nhan tai Bang 4 cho thiy do con thu
hoi tang dan theo thoi gian, do Brix va pH déu giam
do nim men da sir dung lwong dudng co trong dich
qua va lugng duong bd sung dé chuyén hoa thanh
ruou, ddng thoi sinh ra mét sb acid hiru co lam giam
pH ciia moi trudng. PO ¢on ¢ ngdy 1én men thi 3 da
dat 5,20 % v/v nhu mong mudn ciia san pham dich
trai tram 1én men. Néu tiép tuc dé 1én men & nhiing
ngay tiép theo, dd con sé tiép tuc ting va dat do con
thu hoi 8,06% V/v & ngay 1én men thtr 6, khac biét
¢6 ¥ nghia thong ké & muc 5%.

Theo Huynh Phan Phuong Trang (2016), ¢ giai
doan nay, lugng oxy co trong binh 1én men da dugc
sir dung hét 1am méi trudng tré nén yém khi tao diéu
kién thuan loi thuc ddy manh qua trinh chuyén hoa
duong thanh ruou. Tuy nhién, & ngay thir 5 va 6 ham
lugng ethanol khong ting cao, vi & giai doan nay,
ngudén dinh dudng khong con nhiéu, ndm men
chuyén duong thanh rwou, e ché qua trinh phat
trién cuia ndm men. Khi lugng rugu trong moi
truong dat 1% , ti 1¢ nAm men nay chdi giam con
83%, khi ndng d¢ rugu trong moi truong con 2% thi
su sinh san caa nAm men cham dan (Ha Thanh Toan
va Huynh Ngoc Thanh Tam, 2017). Két qua nghién
ctru c6 sy khac biét dbi véi nghién ctu cua Huynh
Ngoc Thanh Tam va ctv. (2018) trong 1én men ca na
& ngay thir 6 d6 con 1a 6,05% v/v, ngdy thir 8 1a
7,09% v/v. Theo nghién ctu cua Jackisch (1985),
kha nang dat dugc ham lugng rugu khac nhau tir qua
trinh 1én men c6 thé thay ddi theo ngudn nguyén liéu
lén men, dong ndm men va moi truong 1én men.
Thoi gian 1én men duoc chon 1a 3 ngay, cho do con
5,2% V/v, 1a thoi gian 1én men cho san pham nuéc
1én men trai trim mdc.
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Béng 4: Gia tri pH, d§ Brix va d§ cdn trung binh
qua ciac moc thoi gian 1én men khac nhau

Thaoi gian R P§ con &
(ngy) pH Brix 20°C
3 4,09 15,175,20 + 0,06°

4 3,90 14,67 7,38 £ 0,19¢

5 3,87 14,437,62 £ 0,108

6 3,79 148,06 + 0,05~

S6 lieu la ‘trung binh cua 3 Ian lap lgi. Trong cing mét
Cot cde 56 ¢6 mang sé mii giong nhau thi khdc biét khong
¥ nghia théng ké 6 mitc 5% (P<0,05)
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3.2 Hoat tinh khang oxy hoéa cia dich trai
tram va san pham sau 1én men

3.2.1 Cdc hop chat thuc vdt

Cac hop chat thuc vat duge xac dinh bang
phuong phap quang phd véi cac bude song khao sat
c6 do hap thu cuc dai twong rng véi ting hop cht.
O mdi budc song, gia tri hap thu cang cao, su hién
dién cua hop chit thuc vat cang nhiéu. Két qua dinh
tinh cac hop chat thyuc vat c¢6 trong dich trai trdm va
nude 1én men trai traim duoc thé hién qua Bang 5.

Bang 5: Gia tri do OD cuaa dich trai trim va nwéc 1én men trai trim

STT Bu6c song (hnm)  Hop chat tw nhién Dich trai trim Nudc 1én men
1 215 Steriod 0,450 + 0,000 0,296 + 0,0008
2 230 Triterpernoid 0,935 + 0,005” 0,941 + 0,003~
3 255 Phenolic 0,395+ 0,013~ 0,384 + 0,014
4 260 Quinone 0,374 + 0,004 0,382 + 0,012~
5 265 Tannin 0,396 + 0,002 0,391 + 0,088~
6 300 Flavonoid 0,321 + 0,006" 0,279 + 0,0148
7 412 Glucose 0,029 + 0,006" 0,011 + 0,0048
8 450 Carotenoid 0,009 + 0,0008 0,022 + 0,000~
9 543 Anthocyanin 0,013 + 0,048 0,026 + 0,0024

10 545 Saponin 0,012 +0,001B 0,025 + 0,0024
11 550 Alkaloid 0,009 + 0,0028 0,025 + 0,006

S6 ligu la trung binh ciia 3 1an 1gp lai. Trong cing mét hang cdc s6 cé mang s6 mii giong nhau thi khdc biét khong ¥

nghia théng ké ¢ mirc 5% (P<0,05)

Bang 5 cho thiy, co su hién dién caa 11 hop chat
thyc vat trong dich trai va nude 1én men trai tram,
két qua nay phu hop voi nghién ciru cia Gevariya et
al. (2015) da dinh tinh so bd va chi ra su hién dién
cua alkaloids, cac acid amin, flavanoid, glycosides,
phenol, saponin, steroid, tannin, triterpenoid c6
trong dich trdi trdm. Mat khéac, carotenoid,
anthocyanin, saponin, alkaloid c¢6 gia tri OD tang
sau qua trinh Ién men 3 ngay, khac biét co y nghia
thong ké & mic 5%. Hop chit carotenoid ting 1én
lam cho nude 1én men trai trdm c6 mau sic do tuoi.

3.2.2 Ham lwong polyphenol téng

Két qua thu dwoc ham luong polyphenol tong
cua 2 nghiém thuc dich trai va nudc 1én men trai
tram khac biét c6 y nghia thong ké. Trong do,
nghiém thirc dich trai ¢6 ham lugng polyphenol tong
cao hon nude 1én men trai tram voi gié tri lan luot 1a
57,0 0 = 0,64 mg GAE/mL va 55,0 £ 095 mg
GAE/mL. Diéu nay cho thiy ham lugng polyphenol
tong cua dich trai da giam 2 mg GAE/mL sau 3 ngay
1én men, vi trong qua trinh 1én men, nAm men da sir
dung mot lwong nhoé cac hop chat nay cho qua trinh
sinh truong va phat trién. Két qua nay ciing tuong
d6i phu hop véi két qua dinh tinh phenolic, tannin,
quinone va flavonoid ¢ thi nghiém trén. Theo nghién
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ctu cua Migliato et al. (2009), trai trdm mdc
(Syzygium cumini L.) rat giau tannin, flavonoid, tinh
dau, anthocyanin va cac thanh phan polyphenol
khac. Tu ket qua trén cho thay, ham luong
polyphenol téng co trong dich trai va nudc 1én men
trai trim cao hon ham lwong polyphenol téng c6
trong vo cay tram trong nghién ciru ctia Santos et al.
(2013) (49,1 mg GAE/g), tuy nhién thdp hon dich ca
na (60,098 mg GAE/mL) va cao hon rugu vang ca
na (29,001 mg GAE/mL) trong nghién ciru Nguyén
Qudc Hao (2018). Ham lugng polyphenol téng c6
trong dich trai va nudc 1én men trai tram thap hon
trong 14 trdm trong nghién ctu cua Ruan et al.
(2008), co gia tri 1a 610,32 £ 9,03 mg/g, trong d6
flavonoid chiém 451,50 + 9,85 mg/g.

Céc hop chit polyphenol 1a mét trong nhirng hop
chat I6n va phd bién nhit ciia nhom chuyén héa thir
cip thuc vat. Polyphenol c6 tinh khang oxy hoa,
chéng ung thu, khang viém, bao vé tim mach va tic
ché cac hoat dong gia ting té bao. Chat chdng oxy
hoa ty nhién cha yéu & dang hop chat phenolic nhur
flavonoid, phenolic acid, tocopherol,... (Yadava
and Munin, 2011).
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3.2.3 Khd ndng khdng sw 0Xy héa

Gia tri ICsp cang thap thi ching t6 hoat tinh trc
ché gdc peroxide cang cao. Két qua gia tri 1Cso cua
dich trai trAm va nudc 1én men trai traim duoc thé
hién qua Bang 6.

Bang 6: Gia tri 1Cso ciia vitamin C, dich va nwéc
1én men trai tram
Nghiém thuac
Vitamin C
Dich trai tram
Nudc 1én men trai trim

Gi4 tri 1Cso (uL/mL)
122,505 + 0,715A
8,56 + 0,07C

12,23 + 0,068

Ghi chu: Gia tri |Cso la gid tri trung binh cua ba lan lap
lgi. Cdc gid tri cé it nhat 1 chir cdi theo sau giong nhau

thi khdc biét khéng y nghia thong ké & mike y nghia 5%

(P<0,05)

Gia tri 1Cs cua vitamin C cao hon 10 lan gié tri
ICso cua dich trai trdm va cao gap 14 lan gia tri 1Cso
clia nude 1én men trai trim. Diéu nay cho thdy nuée
1én men trai trdm va dich trdm c6 kha nang khang
oxy hoa t6t hon vitamin C, dac biét san pham sau
1én men c6 kha nang khir gdc peroxide cao hon dich
trai ban dau gan 1,5 lan, s6 liéu khéc biét c6 y nghia
thong ké & muc y nghia 5%. Sau 3 ngay lén men,
nudc 1én men trai tram c6 kha nang khang oxy hoa
yéu hon dich tréi, diéu nay ciing phu hop véi két qua
trong nghién citu cia Chowdhury and Ray (2007),
sau 6 ngay lén men dich trdm, ham lugng
anthocyanin giam tir 0,85-0,60 mg/mL, va ham
luong tannin giam tir 1,70-1,40 mg/100 mL.

Phan I6n hop chit khang oxy héa cua trai cay
hodc rau qua la phenol, tannin, alkaloid, saponin,
steroid, flavonoid, isoflavone, flavon, anthocyanin,
catechin va isocatechin (Karadeniz et al., 2005).
Nhiéu hop chat phytochemical c6 thé giup bao vé té
bao, chdng lai sy oxy héa gay ra boi cac gdc tu do.
Ngoai ra, trong nghién ctru cia Hajdu et al. (2007)
ciing chi ra rang phenolic, flavonoid, triterpenoid,
tannin, 1a thanh phan hoa hoc chinh chiu trach nhiém
cho viéc khir gbc peroxide.

Két qua dinh tinh da khing dinh trong trong hai
nghiém thirc trén ton tai cac hop chat thuc vat nhu:
phenol va tannin, alkaloid, saponin, steroid,
flavonoid va triterpenoid. Két qua nay noi 1én su anh
huong caa nhiéu hop chat thuc vat dén kha ning
khang oxy hoa cua dich trai va nude 1én men trai
trdm. Tuy nhién, kha nang khang oxy hoéa cta dich
trai va nudc 1én men trai trim thap hon dich ca na
va ruou vang ca na (IC50 lan luot 1a 4,47 va 6,24
pL/mL) trong nghién ciu cua Nguyén Quéc Hao
(2018).
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4 KET LUAN

Véi cac diéu kién ban dau 1a pH 4,2, 24°Brix va
mat s6 nAm men 6 x 10° té bao/mL, dich 1én men trai
tram sé& dat do con thu hoi cao nhét 10,78 + 0,427%
v/V sau 10 ngay 1én men. San phiam nudc 1én men
trai tram duoc 1én men véi cac diéu kién thich hop
trong 3 ngay, do con thu hoi dat 5,20% viv. C6 11
hop chét thyc vat duoc xac dinh trong dich trai trim
trude va sau 1én men bao g6m steroid, triterpenoid,
phenol, tannin, flavonoid, quinone, saponin,
antocyanin, glucose, carotenoid va alkaloid. Ham
lwong polyphenol tong khong thay déi nhiéu trong
qua trinh 1én men, dat gia tri 57,0 mg GAE/L cua
dich trai tram va 55,0 mg GAE/L cua san phiam sau
1én men. Trong thi nghiém xac dinh kha ndng khir
gbc peroxide H,0,, gia tri ICso cua dich trai tram va
nude 1én men trai trim 1an lwot 1a 12,23uL/mL va
8,56 uL/mL, chitng t6 nude 1én men trai trdm c6 kha
ning khang oxy hoa tot hon dich trai tram.
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