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NGHIEN CUU KHA NANG SINH TRUONG VA LEN MEN DICH CHIET LA TiA TO
(Perilla frutescens (L.) BRITTON) CUA CHUNG NAM MEN NM3.6

Tran Thi Thdy, Can Thi Nga va Phan Dué Thanh
Khoa Sinh hoc, Truong Pai hoc Su pham Ha Ngi

Abstract. Tia to (Perilla frutescens (L.) Britton) 1a loai cay gia vi, dong thoi ciing 1a vi
thuoc nam phd bién ¢ Viét Nam va nhiéu nuéc khu vue Dong A. Nuéc tia 6 1a loai do
ubng quen thudc ctia ngudi Nhat Ban. Tuy nhién, c6 rat it cic nghién ctru vé 1én men rugu
tao loai d udng c6 con tir dich chiét 1a tia t6. Trong nghién ciru nay, chung t6i danh gia kha
nang sinh treong va kha ning 1én men ciia chung nam men NM3.6 trong dich chiét 14 tia to
nhém tao loai d6 udng c6 d6 ruou thap. Két qua danh gia kha nang sinh truong cua chung
ndm men NM3.6 cho thiy ching nay sinh trudng ot trong méi trudng nhan gidng 1a dich
chiét 14 tia to co bo sung sucrose 70 g/L, pH5. Gié tri ODe1o dat 18,2 sau 24 gio nudi cy lac
180 vong/phat, & 30 °C. Chung nay ciing ¢6 kha ning 1én men t6t dich chiét 14 tia t6 co bd
sung sucrose 200 g/L, pH 4.5, tiép giéng 10%. Sau 9 ngay 1én men chinh ¢ 30 °C va 14
ngdy 1én men phu & 10 °C, d6 rugu dat 3,22% (v/v), hiéu suat 1én men 57,6% va diém cam
quan 16,7. Dich chlét 14 tia to sau khi 1én men c6 ham luong flavonoid khong thay doi, ham
lugng phenol tong s6 (0,235 mg/mL) cao hon so véi dich truse khi 1én men (0,196 mg/mL)
dat tiéu chudn vé cam quan va chit lugng ddi voi loai dd ubng c6 d6 ruou thip 1én men tir
dich chiét rau, hoa qua.

Keywords: 14 tia t6, 1én men rugu, nam men.

1. Mé dau

Tia to (Perilla frutescens (L.) Britton) Ia loai cay gia vi, ddng thoi ciing 1a vi thudc nam
phd bién ¢ Viét Nam va nhiéu nudc khu viae Pong A. Hoat tinh chong oxi hoa va khang khuan
da duoc Nakamura va cs phat hién trong |4 tia t6 nim 1998 [1], dwgc Nagatsu va cong su phat
hién trong hat tia t6 nam 1995 [2].

Nudc tia to 1a loai d6 ubng quen thudc cia nguoi Nhat Ban. Quy trinh ché bién sird tia to
da dugc Cong ti TNHH Thuc pham Mashima, Nhat Ban, diang ki sang ché nam 2008 ¢ My va
Chau Au [3, 4]. Tuy nhién, cac nghién citu vé kha ning 1én men dich chiét 14 tia to chwa nhiéu.
Nghién ctu cua Kawee-ai va Seesuriyachan (2019) cho thdy: 1én men lactic boi vi khuin
Lactobacillus casei TISTR 1500 lam ting acid gamma-aminobutyric va cac hoat chit sinh hoc
trong dich chiét 14 tia td [5]. Nghién ciru 1én men ruou tao loai d6 udng cé con tir dich chiét 1a
tia t6 phdi tron dua vang [6] hoac phéi tron vai man xanh [7] ciia nhom nghién ciu ¢ Trung
Qudc da cho thay trién vong ciia viéc sir dung ndm men trong 1én men dich chiét 14 tia to.

Chuang nam men NM3.6 dugc phan l1ap tir dich chiét 14 tia t6 1én men tyu nhién, c6 kha ning
Ién men dich chiét 14 tia t6 dat d6 ruou 2,7% (V/V) & capH 45 va 6,0 [8]. Do vay, chung nay co
trién vong ung dung trong céng nghé 18n men san xuat db ubng c6 do ruou thap, loai d6 udng
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dugc danh gia 1a giit duoc huong vi ty nhién cua dich chiét rau qua tuoi, dong thoi kich thich
tiéu hda thirc an. Trong nghién ctru nay, ching toi danh gia kha nang sinh truong va I1én men
ruou caa ching nim men NM3.6 trong dich chiét 14 tia to, tao dd ubng c6 do ruou thap tir dich
chiét 14 tia to (Perilla frutescens (L.) Britton).

2. NOi dung nghién ctru
2.1. Vatliéu va phwong phap nghién ciru

2.1.1. Nguyén vit li€u

L& tia to (Perilla frutescens) thu mua tai thén Du Nghé¢, thi tran Qudc Oai, Ha Noi. Chang
nam men NM3.6 duoc phan 1ap tir dich chiét |4 tia to 1én men ty nhién [8].

Céc hoa chat: glucose (Cong ti Dugc Ha Noi, Viét Nam), peptone (Scharlau, Tay Ban
Nha), KH.PO, (Xilong Scientific Co., Trung Qudc), thach (Viét Nam), KCI (Merck, Bic),
CHsCOONa. 3H,O (Merck, buc), MgS04.7 H,O (Xilong Scientific Co., Trung Qudc),
CH3COOK (Merck, buc), quecertin (Merck, buc), acid gallic (Sigma, Mi), Na:SOs (Merck, Buc),
KNaCsH4Os (Merck, Durc), acid dinitrosalicylic (Merck, buc), Na,CO3 (Xilong Scientific Co.,
Trung Quéc), acid citric (Uc), HCI (Merck, Bic), methanol (Merck, Buc), ethanol (Merck, Birc).

Moi truong giir giong va nghién ciu hinh thai nam men NM3.6 (mdi truong Hansen) c6
thanh phan (g/L): glucose, 50; KH2PO4, 3; MgS04.7H20, 2; peptone, 10; thach, 20; pH 5. Moi
truong Hansen dich thé khdng bo sung thach.

2.1.2. Phuwong phap nghién ciru

* Chudn bj dich chiét 14 tia to

Cay tia to (loai banh té, chua ra hoa) duogc loai bo gbc va canh gia, rira sach bang nude, dé
rdo trude khi can. B6 sung 300 mL nudc vao 100 g 14 tia t6 va dun soi 10 phuat, loai bo canh, 14
tia to dé thu duoc dich chiét |4 tia td. B6 sung sucrose va acid citric (néu can) dé chuan bi dich
1én men.

* Quan sat hinh thai khudn lgc va té bao chiing ném men NM3.6

Chang nam men NM3.6 hoat hoa trong méi trudng Hansen dich thé, dugc cdy chuyén sang
moi truong Hansen dic trén dia Petri & 30 °C trong 24 - 48 gid dé quan sét hinh thai khuén lac.
Tiéu ban nAm men nghién ctu dugc quan sét truc tiép dudi kinh hién vi dién tir quét SEM
(Vién Vé sinh Dich t& Trung wong) dé xac dinh hinh thai va kich thudc té bao.

* Xdc dinh d¢ duc va mdt dé té bao ndm men trong dich 1én men

Mat do té bao duoc xac dinh theo hai phuong phap: Bém sb lugng té bao bing budng
dém két hop voi xac dinh gia tri ¢ duc OD (optlcal density - mat do quang) & budc séng 610
nm dé xay dung mdi tuong quan giita mét do té bao va gia tri ODe1o [9]. D6 thi duong chuan
Y =51,098X - 5,5507 thé hién mdi twrong quan giira s6 lwong té bao/mL (Y) va gi tri ODeio (X)
xay dung nho phén mém Microsoft Excel, ¢ gia tri r2 = 0,9886, dugc dung dé xac dinh mat do
té bao nAm men trong dich 1én men ban dau.

D6 duc (ODe1o) cling duge dung dé danh gia sinh trudng cua nAm men trong dich chiét 1a
tia td khi so sanh voi méi truong dich chiét 14 tia to ban dau.

* Xdc dinh khd néng lén men rwou ciia ching ném men NM3.6

Kha ning 1én men ruou cua chung ndm men NM3.6 dugc danh gia theo 2 tiéu chi:
(1) lvong CO- tao thanh sau 9 ngay 1én men chinh; (2) d6 ruou tao ra sau 9 ngay Ién men chinh
va 14 ngay Ién men phuy.

Ching ndm men NM3.6 dugc nuéi lic 180 vong/phiit & 30 °C trong méi truong Hansen
dich thé. Sau 24 gid, dich nudi ndy dugc dua vao binh thiy tinh vé tring chira 50 mL mdi
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truong dich chiét 1a tia t6 c6 bé sung 70 g/L sucrose, pH 5 cho dat mat do 10° té bao/mL va nudi
lac 180 vong/phit dé nhan giong nam men. Bo sung 10% giong vao binh 1én men (binh thuy
tinh c6 thiét ké thém bo phan thoat khi CO; ra ngoal dé khong khi khong th01 nguoc vao bén
trong binh). Binh 1én men duocC nudi tinh trong tu on nhiét & cac diéu kién vé nhiét do, pH va
ham luong sucrose ban dau khac nhau. Khi Iuong binh 1én men duoc xac dinh vao cac thoi
diém khac nhau tir 1 - 15 ngay Ién men chinh (my) so véi trude 1én men (mo) dé xac dinh lugng
CO2 thoat ra (mo - my) (9/100 mL). Céc binh lén men chinh tiép tuc dugc gitt & 10 °C trong 14
ngay dé narn men ling xubng trong 1én men phu. Ham luong duong, gia tri pH va luong ruou
chung cit dugc tir dich 1én men sau 14 ngay duoc xac dinh bang thiét bi do d6 Brix cAm tay,
may do pH va con ke, sau d6 dugc hiéu chinh vé 20 °C [10].

* Xdc dinh ham lwong dwong sét trong dich 1én men

Puong sét trong dich 1én men 14 tia td dugc xac dinh bang chiét quang ké cam tay LH-T32,
(Total Meter LTD, Pai Loan). Dua vao chi so do trén chiét quang ké dé biét ti 1€ phan tram chat
kho hoa tan trong dich. Két qua dugc hiéu chinh va quy doi tr d6 Brix (°BX) vé phan tram
duong co trong dung dich dya vao bang phu luc °Bx dugc xac dinh ¢ nhiét d6 20 °C [10].

* Chung cdt, xdc dinh dé rwou trong dich Ién men va higu sudt Ién men

Chung cit 100 mL dich 1&n men (V1) thu duoc lugng ruou (V). Xac dinh d6 ruou tao ra
trong V2 bang con ké thu dugc gia tri a. Tir d6 tinh dwoce do ruou tao ra (b) theo ti 1€ % (v/v)
theo cong thac: b = (a x V2)/ V1.

Hiéu suit 1én men duoc tinh theo cong thic: H (%) = (mrr: myt) x 100. Trong d6, H 1a
hi¢u suat I1&n men; mrr la khoi lugng rugu thyuc té (g); mor 1a khoi lugng ruou li thuyét (g).

* Xdc dinh ham lwong anthocyanin va phenol téng sé

Ham lugng anthocyanin tong sé duoc xac dinh theo phuong phap cta Giusti va Wirolstad
(2001), bang cach do muc hap phu cua anthocyanin ¢ cac pH khac nhau. Do hap thu cia mau
pha lodng dugc do ¢ budc song 535 va 700nm [11]. Bo hap thu cua mau pha loang (A) dugc
tinh 1a hiéu so cua (Asss - A7) 0 pH 1,0 va (Asss — Aro) 6 pH 4,5. Nong d6 sac to anthocyanin
don phan (mg/L) trong mau ban dau dugc tinh bang cong thire: (A x MW x DF x 1000)/(g x 1).
Trong dO" MW = 449,2, DF Ié hé Sé pha |0éng (= Vpha Ioéng/Vban déu), &= 26,900

Ham luong cac hop chéat c6 vong phenol tong sé duoc xac dinh theo phuong phéap cua
Waterhhouse va cs (2002), st dung thuoc thir Folin - Ciocaltaeu va chat chuan la acid gallic [12].
Acid gallic dugc chuan bi véi day nong do: 0; 0,02; 0,04; 0,06; 0,08 va 0,1 mg/mL.‘Mﬁu duoc
chuan bi ¢ nong d6 0,1 g/1,5 mL véi dung mdi la methanol 80% tuyét doi. Dua vao do thi chuén
turong quan gitta ham lugng acid galic tong so6 vai dd hap phu quang ¢ buéce séng 765nm dé xac
dinh ham luong cac hgp chat ¢ vong phenol tong so6 theo céng thirc: P (mg GAE/g mau) = C.V/m.
Trong do: P 1a ham luong cac hop chat c6 vong phenol tong so, C la nong d6 cac hop chat ¢d
vong phenol c6 trong dich chiét, V 1a thé tich dich chiét, m la khoi lwgng cao chiét st dung dé
pha dich chiét.

* Pdnh gid cam quan dich chiét ld tia té 1én men

Panh gia cam quan vé mau, mui va vi theo thang diém 20 ciia Tiéu chuan Viét Nam TCVN
3215 - 79 d6i véi do uong co con [13].

* Phin tich cdc két qud thi nghiém

Céc thi nghiém déu duoc lap lai 3 lan, két qua thi nghiém dugc tinh gia tri trung binh + d6
1éch chuan.
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2.2. Két qua va thao luin
2.2.1. Mgt s6 dic diém sinh hoc co ban ciia chiing nAm men NM3.6

* Hinh thai khudn lac va té bao

Sau 24 - 48 gid nudi ciy trong mdi trudng Hansen dic, khuan lac cua ching nim men
NM3.6 c6 hinh tron, mau trang duc, ¢ chop, bé mat san sui, vién ring cua, duong kinh khuan
lac 3 - 4 mm (Hinh 1A). Khi quan sat dudi kinh hién vi dién tu, té bao ching nAm men NM3.6
¢6 hinh ovan, kich thudc trung binh (1,69 - 2,55) x (3,55 - 4,21) um, sinh san theo phuong thirc
nay chdi da cuc (Hinh 1B va 1C).

(A) (B) (©

Hinh 1. Hinh thai khudn lgc (A) va té bao chiing ném men NM3.6
dwéi kinh hién vi di¢n tir (B va C)

2.2.2. Kha ning sinh truéng cia chiing nam men NM3.6 trong dich chiét |4 tia to

Sinh truong trong méi trudng dich chiét 1a tia t6 1a diéu kién tién quyét ddi véi cac chung
nim men dung trong 1&n men dich chiét 14 tia to vi ching can dat sinh khéi cao trong dich chiét
la tia t6 dung l1am men gidng. Mbi trudng nhan gidng nay dugc bd sung sucrose va diéu chinh
pH bang acid citric dé dat pH thich hop [8]. Do vy, chung t6i danh gia anh huéng cua 02 yéu tb
nay va thoi gian dén kha ning sinh truong cua chiung ndm men NM3.6 trong dich chiét 14 tia to.

Trong diéu kién nudi cdy Iic 180 vong/phut trong 24 gir & 30 °C, d6 duc cua dich nudi cay
tang nhanh trong khoang 12 - 18 gid va cao nhat & ham lugng sucrose 70 g/L ¢ 24 gid (ODeio
dat 18,2) (Hinh 2). Khi ham luong sucrose 16n hon hoac nhé hon 70 g/L, d6 duc cua dich nudi
cdy giam xuéng, ching to ham lwong sucrose 70 g/L la phu hop cho sinh truong cua nim men
NM3.6 va sinh truéng cta chung co thé bi wc ché & ham lugng duong cao. Két qua nay tuong
ddng véi nghién cau cia Nguyén Vian Quyén va cong su (2016) ddi voi chang nam men
Saccharomyces cervisiae MS42 [én men tao do ruogu cao tir dai mach va ngd [14]. Ham lugng
sucrose 70g/L va ché d6 nudi lic 180 vong/phut dugc lua chon cho céc nghién cuu tiép theo cua
chiing t6i vé anh huong ciia mot s6 yéu té dén sinh truong ciia nam men trong dich chiét 14 tia to.
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Hinh 2. Anh hwéng ciia ham lwong sucrose dén sinh trwéng cia ching nédm men NM3.6
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Hinh 3 cho thay ¢ cAc gia tri pH ban dau tir 3 dén 5,5, mat d6 té bao ting nhanh trong
khoang tir 6 - 18 gio va dat gia tri 16n nhat & 24 - 36 gio sau d6 twong ddi 6n dinh. Sinh truong
ctia chung ndm men gan nhu khong c6 sw khac biét nhiéu trong mdi truong nudi cay co gia tri
pH tir 3 - 4 va kém hon so v6i méi truong ¢ pH trong khoang tir 4,5 - 5,5. 6] mdi truong nuoi
cay c6 pH ban dau 1a 5, mat do té bao déu cao hon so véi & moi truong nudi cdy co cac gia trj
pH khac, khac biét 16 rang duoc thay & cac mau lay tir 12 - 42 gio. Két qua nay phd hop voi
nghién ciru cua Arroyo - Lopez (2009), theo nghién ctiu nay thi S. cerevisiae sinh truong tot
nhéat & pH 4,6 [15]. Theo Moreno-Arribas (2009) pha can bing ciia nAim men kéo dai 2 - 3 ngay
sau khi dat mat do té bao 16n nhat [16]. Do d6, chiing toi chon mai trudng dich chiét 14 tia to co
bé sung sucrose 70 g/L, pH 5, nudi lac 180 vong/pht trong 24 gio & 30 °C dé lam méi truong
nhan gidng trude khi tiép giéng vao moi trudng Ién men.

ODyy
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15
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0 6 12 18 24 30 36 42
Thei gian (h)
Hinh 3. Anh huéng ciia pH vz thoi gian nuéi cay dén sinh truéng ciia chiing nim men NM3.6

2.2.3. Kha ning 1én men rwgu cia chiing nam men NM3.6 trong dich chiét 14 tia to

* Anh hwong cia nhiét dé 1én men chinh

Nhiét d6 1én men anh huong truc tiép téi qua trinh trao ddi chat thong qua tac dong dén céc
phan tng sinh héa ndi bao cua nim men. Theo Herrero va cs (2006), khi ting nhiét d9, téc do
I&n men tao ruou ting dong thoi ham luong céc ester, ethyl acetate, ruou bac cao tao ra & cudi qué
trinh 1én men giam; nguoc lai, nhiét d6 thap 1am qua trinh 1&n men dién ra cham lai nén thoi
gian 1&n men kéo dai va do ruou thu duoc thap [17]. Nhiét do khong chi anh huéng truc tiép
t6i toc do 18n men, nong d6 rugu dat dugc va hiéu suat 1én men ma con gian tiép anh huong toi
cam quan vé& huong va mau sic cua san pham. Két qua danh gia anh huong cua nhiét do dén 1én
men cua chung NM3.6 dugc thé hién qua luong CO; thodt ra trong 100 mL dich 1én men sau 9
ngay lén men chinh (Hinh 4), d6 ruou tao thanh, hiéu suit I18n men va cam quan san pham sau
sau 9 ngay lIén men chinh va 14 ngay 1én men phu & 10 °C (Bang 1).

Sau 9 ngay 1€n men chinh ham lugng CO> thoét ra thap nhat & 15 °C (0 94 ¢/100 mL), tang
dan tir 15°C dén 30 °C va cao nhat ¢ nhiét d6 30 °C (3,0 9/100 mL). biéu nay cho thdy luong
duong nam men tiéu thu cho sinh trugng va I&n men it nhat & 15°C, 16n nhit ¢ nhiét do 30 °C
va giam khi nhiét d6 I6n hon 30 °C (Hinh 4).

Sau 9 ngay Ién men chinh & nhiét do tir 15 - 35 °C, bd sung thém 14 ngay 1&n men phu & 10 °C,
lwong ruou tao ra dat tir 1,3 dén 3,2% (v/v) va cao nhit & 30 °C, hiéu sut Ién men tao ruou ting
dan tir thi nghiém ¢ 15 °C (38,1%) dén 30 °C (63%) va giam xuong 38% ¢ 35 °C; tuong (ng Vi
ti 16 dwong sot giam dan tir thi nghiém & 15 °C (150 g/L) dén 30 °C (126 g/L) va tang lén ¢ 35 °C
(146 g/L). Khi tang nhi¢t d¢ tur 15 - 35 °C diém cam quan vé huong va mau S4C cuia san pham
giam dan nhung cam quan Vé vi tang dan. O nhiét do 30 °C, san pham c6 su hai hoa giita huong
va vi, dat diém cam quan cao nhét 16,8 diém (Bang 2). Do vay, nhiét d6 30 °C dugc ching toi
chon dé tién hanh 18n men dich chiét 14 tia to.
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CO, (g/100mL)

15

20

25

30

35

Nhiét d6 ("C)
Hinh 4. Anh hwéng ciia nhigt dg dén khd ning Ién men rwou ciia chiing NM3.6
sau 9 ngay Ién men chinh

Bdng 1. Anh hwéng cia nhiét dé 18n men t¢i mgt sé chi tidu cria dich 18n men

sau 9 ngay l1én men chinh va 14 ngay 1én men phu ¢ 10 °C

) Chi tiéu phan tich
- Nniée do o Dj ruou % , Hiéu sudt Cdm quan
Ién men chinh (°C) ¢ (v/§/) DPuwong sot (g/L) '(%) (@iém)
15+£2 1,3+£0,3 150+ 1,7 38,1+£1,1 12,96
22,5 1,8+0,3 142 +2 455+2,3 13,44
25x1 185+0,3 139+3 445+1,3 14,04
30+1 3,1+0,14 126 +1 63+1,3 16,8
351 140,14 146 £ 1,7 38,0+£2,8 12,28

* Anh hwéng cia thei gian 1én men chinh

Thoi gian 1&n men chinh anh huong dén kha ning tao rugu cia chang nAm men, huong va
vi ctia san pham 1én men. Ngoai ra, thoi gian ciing dong vai trd quyét dinh dén gia thanh kinh
té cua san pham 1én men. Anh huéng cua thoi gian dén 1én men chinh dich chiét 14 tia t6 cua
chiing ndm men NM3.6 duoc thé hién qua luong CO, thoat ra trong 100 mL dich 1én men & 30 °C
(Hinh 5), d6 ruou, lugng duong sot, hidu suat 1én men va cam quan san pham duoc xac dinh
sau thoi gian 1én men chinh va 14 ngay 1én men phu & 10 °C (Bang 2).

5

a

€O, (g/100 mL)

4

5 6
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13 14 15

Thei gian 1én men chinh (ngay)

16

Hinh 5. Anh hwong ciia thoi gian lén men chinh @én khd néing lén men ruou
cria chiing NM3.6 ¢ 30 °C
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Bdng 2. Anh hwéng cia thei gian 1én men téi mat sé chi tiéu cia dich 18n men

o Chi tiéu phan tich
Théi gian len Do rieou % Puwing sot o Cdm quan

men chinh (ngay) ¢ (v/{/) /) Higu sudt (%) (diém)
0,18 + 0,07 152 +5 54+0,19 11,68

2,3+0,3 133 +4 50,2+1,0 14,92

3,1+0,14 126 +1 6155+1,3 16,8

12 3,6 +0,3 112 +5 60 + 0,48 13,08

15 43+0,3 92+8 58,4+25 12,7

Két qua thé hién trong Hinh 5 cho thay khi ting thdi gian 1én men chinh ting tir 5 - 15 ngay
lugng CO; thoat ra tang twong ung 1,12 - 4,55 g/100 mL; ham lugng rugu tao thanh tang dan tir
0,18% (v/v) va dat cao nhat & 15 ngay la 4,3% (v/v). Nhu vay, ching nim men NM3.6 c6 kha
nang tao rugu cham, trong thoi gian dai. Mac du ham lugng ruou tao ra nhiéu o thoi diém 12 va
15 ngay 1én men chinh nhung ruou tao ra nhiéu da at huong tu nhién cua tia to; lugng duong sot
con lai it (112 va 92 g/L) ciing lam mat di su hai hoa giita hwong, vi cua san pham. Chinh vi
vay, du do ruou tao ra ¢ 12 va 15 ngay cao hon 9 ngay nhung cam quan dich 1én men & thoi
diém 9 ngay la tét nhat (16,8 diém). Thoi diém 9 ngay Ién men chinh & 30 °C duoc ching toi
lya cho giai doan 1én men chinh dich chiét 14 tia to.

* Anh hwong ciia ham lwong sucrose ban dau

Puong 1a co chit chu yéu cia NAm men trong qué trinh 1én men, qua d6 s& anh huong toi
kha nang tao rugu va hiéu suat 1én men; x4c dinh ham luong duong 1én men phu hop ciing c6 y
nghia rat I6n dén chat luong va gia thanh kinh té cua san pham Anh huéng cua ham luong
sucrose ban dau dén I&n men dich chiét 14 tia td cua chung nAm men NM3.6 duoc thé hién qua
lugng CO, thodt ra trong 100 mL dich 1én men sau 9 ngay 1én men chinh & 30 °C (Hinh 6).
MGt sb chi tiéu cua dich 1&n men sau 9 ngay 1&n men chinh & 30 °C va 14 ngay 1én men phu & 10 °C,
duoc thé hién trong Bang 3.

4

2.79 2.89

2.57

CO, (2/100mL)
[}8)

10 150 170 200 220 250
Ham lwgng duong (g/L)
Hinh 6. Anh hwéng ciia ham lwong sucrose ban ddu dén khd néing Ién men rwou
cia chiing NM3.6 ¢ 30 °C

Két qua the hién trong Hinh 6 cho thdy khi ting ham sucrose ban dau tir 100 dén 220 g/L,
lugng CO sinh ra tang dan (tir 2,57 den 3,2 g/100 mL) va giam cham & ham luong sucrose 250 g/L.
Luong CO; thoat ra khong cd su khac nhau nhieu trong cac mau dich lén men c6 ham lugng
sucrose ban dau tir 170 - 220 g/L.
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Bdng 3. Anh hwong ciia ham lwgng sucrose ban diu téi mgt sé chi tiéu
cra dich 1én men sau 14 ngay Ién men phu 6 10 °C

Chi tiéu phan tich

Ham luong Do rurou % DPuong sot . Z Cam quan

sucrose (g/L) L @) Hiéu sudt (%) (diém)
100 2,3+0,3 32+4 495+2 12,04
150 2,5+0,3 78t4 51+6 15,56
170 2,65+0,14 108 +£2 62,6 £2,9 16,32
200 31+0,14 126 +1 61,45+1,3 16,8
220 3,6£0,14 145+ 3 70,317 17
250 2,6 £0,38 169+1 47,1+19 16,6

Két qua chi ra trong Bang 4 ciing cho thdy ham lugng sucrose ban dau ting tir 100 - 220 g/L
thi lwrong ruou tao ra va hiéu suat 1én men ting cham, twong ung 2,3 - 3,6% (V/v) va 49,5 - 70,3%.
Khi ting luong sucrose 1&n 250 g/L, ham lugng ruou giam va hiéu suat 18n men giam tuong @ng
1a 2,6% (v/v) va 47,1%. O 220 g/L luong CO, thoat ra nhiéu nhat (3,2 g/100 mL) tuy nhién
lwgng ruou thu dugc sau khi két thic 14 ngay I1én men phu & 10 °C la nhiéu nhat (3,6% (V/V)).
Két qua nay ciing cho thay san pham 1én men & ham luong sucrose ban dau tir 170 - 250 g/L c6
diém cam quan san pham khéng c6 su khac biét 16n. Bé giam chi _phi dbi véi lugng duong sir
dung, ching tdi lya chon méi trudng c¢6 ham lugng sucrose ban dau 200 g/L cho qué trinh 1én
men dich chiét 14 tia to.

* Anh hwong ciia pH ban dau

Cung vai nhiét do, pH ban dau ciing 1 yéu té quan trong anh huong téi kha ning 1én men
ctia chiing nAm men, anh huong tai toc to tidu thu duong théng qua d6 anh huong dén hiéu suat
1én men va ham luong rugu tao ra. Ham lugng CO; thoat ra sau 9 ngay Ién men chinh ¢ 30 °C
trong cac mdi truong ¢ cac gia tri pH ban dau khac nhau dwoc thé hién trong Hinh 7. Két qua
vé cac chi tiéu nhu d6 ruou, hiéu suat 1én men, duong sot va cam quan dugc danh gia sau 9
ngay Ién men chinh & 30 °C va 14 ngay 1én men phu ¢ 10 °C (Bang 4).

2.75 3

CO, (2/100mL)

2.5 3 3,5 4 4.5 5 5,5 6
pH

Hinh 7. Anh hwéng ciia pH ban dau dén khd nding Ién men ruwou ciia chiing NM3.6 ¢ 30 °C
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Bdng 4. Anh hwong ciia pH ban dau t6i mét sé chi tieu cia dich 1én men
sau 14 ngay Ién men phu 6 10 °C

Chi tiéu phan tich
pH ban dau Dé ruou % DPuong sot Hiéu sudt Cdm quan
(VIv) (g/L) (%) (diém)
2,5 1,35+0,14 145+1 36+28 14,6
3 2,0+0,14 140+ 2 489 +22 15,1
3,5 2,55x£0,14 129+ 6 52,734 16,4
4 2,8+0,38 128+8 57,1+5,1 16,4
4,5 3,1£0,14 126 +1 61,6 +1,3 16,8
5 2,6 £0,38 132+6 55,9429 13,3
55 2,3+0,14 140+ 2 56,2+25 12,8
6 0 162 +5 0 9,9

Két qua danh gid anh huong cia pH ban dau dén qua trinh 18n men cua chang nim men
NM3.6 cho thy: trong dai pH ban dau 2,5 - 6,0, budc nhay 0,5, luong CO; thodt ra sau 9 ngay I1én
men chinh & 30 °C khdng c6 khéc biét Ién. Luong CO; thoat ra tang dan (1,91 - 3,0 g/100 mL) &
pH ban dau 2,5 - 4,5; khi pH ban dau 5 - 6, luong CO, thoét ra giam dan va thip nhat (0,29 g/100 mL)
& pH 6 (Hinh 7).

S6 liéu Bang 4 cho thay trong khoang pH ban dau 2,5 - 4,5, &6 ruou tang nhe va dat cao nhét
¢ pH 4,5 1a 3,1% (v/v) twong ang véi higu Suit 1én men ting dan va dat cao nhit ¢ pH 4,5 la
61,6% va lugng duong sot giam dan tir 140 g/L xudng con 126 g/L. Trong khoang pH ban dau 5 - 6,
d6 ruou giam dan twong tng véi hiéu suat 18n men giam va lugng dudng sot tang 1én. Khoang pH
4 - 5 cling dugc xem la glol han diéu khién qua trinh 18n men cua chung Saccharomyces
cerevisiae BY4742; theo Lin va cong su (2012) thi pH > 5 dan dén hiéu suit 1én men tao ruou cua
ching nay giam [18]. Két qua danh gia cam quan cho thay, trong khoang pH 2,5 - 4,5 dich Ién
men déu cho diém cam quan tir 14,6 - 16,8 diém, & pH5-6 diém cam quan thap tir 9,9 - 13,3
diém. Do vay, ching tdi chon méi truong c6 pH 4,5 dé 1én men dich chiét 14 tia to.

Tién hanh 1én men thir chung nim men NM3.6 trong 1,8 lit dich chiét 4 tia t6 c6 b sung
sucrose 200 g/L, pH 4,5, tiép giéng 10%, & 30 °C trong 9 ngay Ién men chinh va 14 ngay 1én
men phu & 10 °C, chung t6i thu duoc két qua kha quan: do ruou dat 3,22% (v/v), dudng sot con
118 g/L, hiéu suit 1én men dat 57,6% va diém cam quan dat 16,7. Mot s6 hop chit cé tinh chit
dugc i trong dich chiét 14 tia t6 nhu phenol va flavonoid ciing duoc danh gia trong dich chiét 14
tia to trudc va sau khi 1én men. Két qua cho thiy: ham lugng flavonoid khong thay d6i nhiéu
trong dich chiét 14 tia to truéc va sau 1én men; ham luong tong s6 cac chét cé vong phenol trong
dich chiét 1 tia t6 sau 1én men (0,235 mg/mL) cao hon s0 véi dich truge khi 1én men (0,196 mg/mL)
ching to cac hoat chat nay khong nhitng khong mat di ma con co thé ting 1én trong dich chiét Ia
tia td sau 1én men.

3. Kétluan

Nghién ciru da xac dinh dugc diéu kién nhan giéng phi hop dbi véi chung nam men
NM3.6 trong dich chiét 14 tia t6 b sung sucrose 70 g/L, pH 5, lic 180 vong/phut & 30 °C trong
24 gio. Piéu kién 1én men phu hop dol véi chung nam men nay trong dich chiét 14 tia to 1a bd
sung sucrose 200 g/L, pH 4,5, tiép giéng 10%, & 30 °C trong 9 ngay I&n men chinh va 10 °C
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trong 14 ngay lén men phyu. O diéu kién do, dich 1&n men c6 d6 ruou dat 3,22% (v/v), ham
lugng flavonoid khdng thay d6i, ham lwgng phenol tong sé dat 0,235 mg/mL, hiéu suat 1én men
dat 57,6% va diém cam quan 12 16,7.

Loi cam on: Céc két qua trong nghién ciru nay duoc su tai tro cua dé tai trong diém cap Truong
Pai hoc Su pham Ha Noi ma s6: SPHN20-01TD. Nhém tac gia tran trong cam on sy hd trg kinh
phi cho nghién ctru nay.
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ABSTRACT

Study on ability of growth and alcoholic fermentation of yeast strain NM3.6 in leaves extract
of Perilla frutescens (L.) Britton

Tran Thi Thuy, Can Thi Nga and Phan Due Thanh
Faculty of Biology, Hanoi National University of Education

Perilla frutescens (L.) Britton is well known as an herb and also a medicinal plant in
Vietnam and many East Asian countries. Perilla juice (Shiso) is a familiar drink of the Japanese;
however, there are very few studies on the alcoholic fermentation of perilla juice to produces
alcoholic beverages. In this study, we investigated the growth and fermentation ability of yeast
strain NM3.6 in perilla leaf extract to produce a low alcoholic beverage. The results showed that
this strain grew well in perilla leaf extract supplemented with sucrose 70 g/L, pH 5. The ODe1o
value of 18.2 was obtained after 24 hours of cultivation at 30 °C and 180 rpm. This strain also
performed a good fermentation ability of perilla leaf extract supplemented with 200 g/L of
sucrose, pH 4.5, and 10% of seed culture. After 9 days of the main fermentation at 30 °C and 14
days of the secondary fermentation at 10 °C, alcoholic content reached 3.22% (v/v) and
fermentation efficiency reached 57.6%, sensory scored 16.7 points. The fermented perilla leaf
extract had unchanged flavonoid content, total phenolic content (0.235 mg/mL) was higher
compared to that of the original leaf extract (0.196 mg/mL). This alcoholic fermentation juice
met a standard of sensory and quality for low alcoholic drinks fermented from fruit and
vegetable extracts.

Keywords: alcoholic fermentation, Perilla frutescens (L.) Britton, yeast.

156



