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TOM TAT

Chung vi khuan Lactobacillus spp. va nam dong tring ha thao (Cordyceps militaris) duoc bd sung vao qua trinh
1én men sita chua nhdm gia ting gia tri va loi ich cua sita chua. Cong nghé siy thing hoa ciing dugc 4p dung dé
tao ra cac trang thai mai cho sita chua, nham mang lai trai nghiém mai la cho nguoi ti€u dung. Khao sat kha
nang sinh acid lactic ctia 7 ching Lactobacillus spp. (ki hiéu tir SH1 dén SH7) cho thay cac chung SH1, SH6, va
SH7 c6 kha ning sinh acid lactic cao véi ham lugng 1an luot 1a 2,04 mg/mL, 1,98 mg/mL va 1,81 mg/mL. Cac
chung nay dugc xac dinh 1a Lactobacillus plantarum thong qua dinh danh sinh hoc phéan tir. Cac chung SH1,
SH6, SH7 dugc U tang sinh trong moéi truong MRS broth, sau 24 gid dat méat $6 cao 1an Iuot 1a 5,27 x 109; 6,7 x 109;
8,8 x 10'° CFU/mL. Sau d6, 1én men 3 ching Lactobacillus spp. (ty 1& 0,5% va 1%) véi sita chua thwong mai va
b6 sung dong tring ha thao (0,1% - 0,5%). Két qua cho ching SH1 tao sira chua min, két khéi dang gel & ty 1¢
bd sung 0,5% sau 12 gid 1én men. Panh gia cam quan sita chua bd sung dong tring ha thao 0,3% dwoc ua thich
nhat dat 4,2 diém (mui hwong, vi, cAu triic va mau sa“ic). Khao sat déc tinh sinh hoc cua sita chua cho kha nang
khang oxy hoa dat chi s6 ICs, 1a 16,43 mg/mL va khong c6 kha niang (e ché chung Escherichia coli va
Salmonella spp.. Stra chua dugc lam dong & -30°C, séy thdng hoa ¢ 40°C trong mdi trudong chan khong ap suét
dudi 500 mTorr, sau d6 sdy khan & 45°C cho mat sb vi khuin Lactobacillus spp. 1a 1,3 x 10" CFU/g, véi ham
luong adenosine 1a 23,9 mg/kg va cordycepin 29,0 mg/kg. Stta chua sdy thang hoa dat cdc chi tiéu an toan vé vi
sinh nam trong murc cho phép theo TCVN 7030:2016 va phu hop vdi thi hiéu nguoi tiéu dung, mirc ua thich dat
4,1/5,0 diém.

Tir khéa: Dong trung ha thao, Lactobacillus spp., khang oxi héa, sdy thing hoa, sira chua.

MO PAU

Sira chua dwoc biét dén khong chi la mén dn ngon miéng ma con mang lai nhiéu lgi ich cho strc khée, cung cép
ngudn canxi déi dao gidp duy tri stbc khde cla xwong va rang. Déng thoi, stra chua chtra hang triéu lgi khuén
giup tang cwdng hé mién dich dwong rudt, hd trg hé tieu hoa va hd tro gidm cac nguy co mac nhiéu bénh bao
gom ca béo phi (Ashraf et al., 2022). Nguwoi tiéu dung ngay cang nhan thirc vé gia tri va day manh tiéu thy san
phdm bd duéng nay. Theo Statista thdng k& nam 2023, doanh thu thj trwdng sira chua toan cau dang trén da
tang trwdng va dw kién dat 181,3 ty USD vao nam 2024. Nhu ciu gia ting da d&t ra nhiéu cudc canh tranh gitra
cac nha san xuat v& hwong vi, két cdu, cong dung va chét lwgng san pham.

Mat khac, cong nghé sy thang hoa la cdng nghé tién tién duoc (rng dung rong réi trong nganh thyc pham nhirng
ndm gan day. Qua trinh say thang hoa bao gom 3 bwdc: lam déng lanh, say so cap va say thir cap. DPau tién
nguyén liéu dwoc dong lanh dén khi déng bang hoan toan, sau dé gidm ap suat méi trwdng xubng mde phu hop
va bét dau nang nhiét (- 30°C dén 35 - 40°C). Gitr nguyén ap suat - nhiét d (35 - 40°C) sé& tao ra chénh léch ap
suét rat Ion trong long vat liéu s&y va qua dé hinh thanh dong 4m chuyén dong tir trong ldng vat liéu sdy ra ngoai
bé& mat (Nguyén Tan Diing, 2016). Sy thdng hoa gilp bao quan cac thanh phan khdng bén vé&i nhiét (protein,
hwong vi va mau s&c), van gitr dwoc hinh dang va kich thwéc ban dau. Trong khi sdy nhiét thong thuwong sty
dung nhiét dd cao 1am thay ddi cdu trdc bén ngoai, ddng thdi bién tinh cac thanh phan dinh dwéng quan trong
nhw enzyme. Déi v&i siva chua say thang hoa, khéng chi lwu gitr dwoc cac thanh phan dinh dwéng quan trong va
vi khuan c6 lgi, ma con nang cao vi giac. Ngoai ra, san pham cé thdi gian bao quan dai va ngwoi tiéu ding khéng
phai lo I&ng vé nhiét d6 bao quan. Sira chua thwéng dwoc 1én men béi cac chiing Lactobacillus bulgaricus va
Lactobacillus casei, gan day cac ching tiém nang khac nhw Lactobacillus plantarum, Lactobacillus paracasei,
Lactobacillus acidophilus dang dwoc nghién ctu, ng dung réng rai hon trong san xuat thwc pham
(Gholamhosseinpour et al., 2024). Xu hwéng thi trweong ngay cang chu trong do an toan va wa chudng cac san
phdm cé ngudn gbc tw nhién da thuc dady viéc bd sung cac thanh phan nhw ddng tring ha thdo vao stra chua .

659



CONG NGHE VI SINH, THUC PHAM VA MOI TRUONG

Doéng tring ha thdo dwoc coi 14 dwoc liéu quy trong quan niém cta ngwdi chau A, thwong dwoc st dung lam
thudc trong y hoc cb truyén phwong Déng. Ndm déng trung ha thao dwoc danh gia cao vé gia tri dwoc liéu vi
chtva cac hop chat nhw cordycepin, adenosine, c6 hoat tinh khang oxy héa, chéng lao héa, tinh khang viém va
kha ndng khang ung thw (Yu et al., 2016). Hon niva, nhidu hop chét sinh hoc c6 gia tri cao nhw cordycepin,
ergosterol, myriocin, polysaccharides va vitamin tdng hop da dwoc tach chiét va tng dung rong réi.

Nh&m muc dich mang lai tréi nghiém cho ngudi tiéu ding vé san phdm siva chua dang séy, ting gia tri san phém
stra. Dong thdi, nhan thay loi ich dong tring ha thao mang lai va tiém nang trng dung cac chung vi khuén
Lactobacillus spp. trong ché bién thuc phdm. Tl nhirng thyc tién trén, dé tai “(Png dung cong nghé say thang hoa
san pham sira chua bd sung dong triing ha thao 1én men bdi vi khudn Lactobacillus spp.” dwoc tién hanh nghién
ctu. San pham siva chua sdy thang hoa bd sung déng triing ha thdo sé co gia tri dinh dwdng hon céc loai siva
chua khac ché bién tir sira bd, tao ra hwong vi ddc trwng riéng va gop phan duy tri strc hit cia san pham siva
chua trén thi trwong.

VAT LIEU VA PHUONG PHAP

Vat liéu

Cac chung vi sinh vat: Lactobacillus spp., Escherichia coli, Salmonella spp., Staphylococcus aureus, nadm men
(Candida albicans), nam moc (Aspergillus oryzae) dwgc lwu trir trong ong stock glycerol 20% tai Phong Vi sinh

Ung dung - Vién Nghién ctru Cong nghé Sinh hoc va Mai trwong, Treong Dai hoc Néng Lam Thanh phé HS Chi
Minh. Nam doéng trung ha thao (Cordyceps militaris) dwgc cung cap béi cong ty TNHH Bio Nong Lam.

Phwong phap nghién ctru
Kh&o sét kha ndng sinh acid lactic cua vi khudn Lactobacillus spp.

Phuong phép dinh tinh khé néng phén gidi CaCOs trén dia thach (Nguyén Ngoc Thach et al., 2015): cac chiing vi
khuan Lactobacillus spp. thudn dwoc nudi cdy ting sinh trong 50 mL méi trwéng MRS & 37°C trong 24 gid. Hat
40 pl dich khuan nhé vao giéng da tao sdn trén dia méi treéng MRS agar (c6 bd sung 1% CaCOs, méi dia 3
giéng va U & 37°C trong 48 gi®). Do dwdng kinh vong phan giai CaCOjs trén dia thach. Bwéong kinh vong phan
giai dwgc tinh theo cong thire: D f = ((D1 + D2 + D3) - 3d)/3. Trong d6: D la dwdng kinh vong CaCOs3 bj phan giai
trén dia; d 13 dwdng kinh 16 giéng va Df: dwéng kinh vong phan giai (cm).

Dinh lwong khé nang sinh acid lactic bang phuwong phap chudn do Therner (Pham Thi Kim Thao et al.,2018). Sau
khi tdng sinh, ly tdm thu 10 mL dich néi bd sung 20 mL nuwéc cét vo tring va 1 - 2 giot phenolphtalein (ndng 66
1% trong cbn 96°). Chuén d6 bidng NaOH 0,1N dén khi xuét hién mau hdng nhat bén trong 30 giay thi dirng lai.
Cong thire tinh d6 acid: °T = Vnaon tiéu tén x 10, % acid lactic = °T x 0,009. Trong dé: °T Ia d6 Therner (1°T twong
&ng véi 9 mg acid lactic); 10: s& mL dich nudi ciy dung chuén ds.

Pdnh gia dic tinh sinh hoc cta sira chua bé sung vi khuan Lactobacillus spp. va déng triing ha thao

U tang sinh vi khuén Lactobacillus spp.: Tang sinh Lactobacillus spp. trong méi trwdng MRS 16ng & 37°C. Theo
doi mat so Lactobacillus spp. sau cac thoi gian U tang sinh 16 gi®, 24 gid, 48 gid va 72 gid (Poan Anh Diing et
al., 2015).

Phuong phap chuén bj sita chua céi: siva twoi vinamilk (50%), stva dic (25%), nwéc (25%), gelatin 0,3% (w/v).
Thanh tring hén hop dich siva & 85°C trong 15 phdt va lam ngudi dén nhiét d6 43°C (Poan Anh Diing et al., 2015).
Gibng vi khudn Lactobacillus spp. dwgc tang sinh, ly tam dich tang sinh khudn 6000 vong/phit trong 5 phut.
Thém nwéc cét tir 2 - 3 1an dé loai bé hoan toan moéi trucyng MRS, sinh khéi thu dwgc sé& hoa véi nwédc cat. Lén
men cai 1an 1: hut cho 1 mL dich khuan vao 200 mL hén hop dich sira. Lén men & 37°C trong thoi gian cho mat
do tét nhat & dén khi dat lwong acid lactic dat pH 4,6 (Nagaoka, 2019). Lén men cai 1an 2: 14y 0,5% sira chua cai
I&n 1 bd sung vao 200 mL hén hop dich siva. Lén men & 37°C trong thdi gian thi nghiém & 1&én men cai lan 1, sau
do6 bao quan & ti mat 4°C.

Khéo séat cdm quan ngudi tiéu dung déi véi ham luong déng tring ha thdo bb sung vao sita chua (Ha Duyén Tw, 2010):
men cai lan 2 s& dwoc phéi tron (ty le phél tron 0,5% va 1%) cung hén hop dich sira va siva chua cai thwong mai (10%).
Pong trung ha thao dwgc xay nhuyen hap cach thuy va bd sung theo ty €0, 1%, 0,3%; 0,5% vao sira chua Ién
men. Danh gid cdm quan san phadm dua trén thang Hedonic 9 diém, bao gdm mau séc, vi, mui hwong va trang thai.

Kha nang khang vi sinh vat gdy bénh duwong rudt cta sita chua: siva chua dwgc chon sau danh gia cdm quan sé
pha trong nwéc cat vé tring & ndng d6 0,5 g/mL. Ngam dia gidy whatman (6mm) trong dung dich mau da pha va
khang sinh. Ho néng d& kep gép rdi d& ngudi, gap cac dia gidy dat [&n méi trwéng thach LB da cay trang chiing vi
khuén bénh E. coli, Salmonella spp.. Sau d6 G 37°C trong 24 gi®, thuc hién thi nghiém 1p lai 3 1an. Doc két qua
va xac dinh dwéng kinh khang khuén. Puéng kinh vong vo tring D < 1 mm khéng khang, duwéng kinh vong vo
trung 1 mm < D < 5 mm khang yéu, dudng kinh vong vé tring 6 mm < D < 10 mm khang trung binh, dwong kinh
vong vé trung D = 10 khang manh.
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Khéo sat kha ndng chéng oxy héa: phwong phap thi ‘nghiém gbc ty do DPPH (1,1 — Diphenyl — 2 picrylhydrazyl)
(Junior et al., 2023). Stra chua hoa tan vao ethanol den ndng dd 100 mg/mL, ly tam thu dich. B4 sung 1 mL dung
dich DPPH (0,1 mM, pha trong ethanol 99,5%) vao éng nghiém chira 4 mL dung dich sta chua & cac néng do
5 mg/mL, 10 mg/mL, 10 mg/mL, 15 mg/mL, 20 mg/mL va 25 mg/mL. U trong vong 30 phut & diéu kién khéng cé
&nh sang, tién hanh do mat d6 quang OD & bwdéc séng 517 nm. Tinh phan tram bat gbc tw do dwoc tinh theo
cbng thirc:

SAoppH (%) = (1 - Abs mAu)/Abs déi chirng) x 100

Trong d6: SApeeH (%) la ty 1€ bat gbc tw do (Scavenging Activity) ciia mau nghién ctru; Abs mau la mat d6 quang
clia mau khao sat; Abs do6i chirng la mat dé quang cda dung dich DPPH.

Ung dung céng nghé séy thdng hoa tao vién sira chua

MA&u stra chua bd sung déng trung ha thdo sé duoc cho vao khudn tao vién vudng, vién trai tim va vién hinh sao.
Sau do sé duoc dua vao budng may sdy thang hoa dwoc cip dong & - 30°C trong 90 phut dé& dong bang stra
chua hoan toan. May s4y thang hoa tao méi trwéng chan khong trong budng say bang cach gidm ap suét vé dudi
500 mTorr trong 45 phut. Tién hanh sAy thing hoa & nhiét d6 40°C. Thi nghiém duwoc thiét ké khao sat nhiét do
sAy khan 40°C, 43°C, 45°C, 50°C dé thu nhan san pham si*a chua & trang thai rén. Chi tiéu theo dai 1a mat d6 vi
khuén Lactobacillus spp. va xac dinh ty & nwéc trong stva chua ban du biéu thj bing (%) theo khéi lwong.

Céc chi tiéu vi sinh vét trong sita chua: theo quy dinh Tiéu chuin quéc gia TCVN 7030:2016 vé& Siva I&n men
(nam 2016).

Bang 1. Gi&i han vi sinh vat trong san pham

Gi¢i han
Chi tiéu Siva 16 Sira chua, siva chua dung chting thay thé,
tra Ién men sira acidophilus
E. coli Khéng phat hién trong 1 mL hoac 1 g mau tha Khéng phat hién trong 1 mL hodc 1 g mau thir
Salmonella spp. Khéng phat hién trong 25 mL hodc 25 g mau tho Khéng phat hién trong 25 mL hoadc 25 g mau the

Coliforms Khéng phat hién trong 1 mL hoac 1 g mau tha Khéng phat hién trong 1 mL hodc 1 g mau thi

S. aureus Khéng phat hién trong 1 mL hoac 1 g mau tha Khéng phat hién trong 1 mL hodc 1 g mau thi
Nam men, nAm méc  Khong phat hién trong 1 mL hodc 1 g mau thir Khéng phat hién trong 1 mL hodc 1 g mau thi

Xéc dinh ham lwong hoat chét trong stra chua: sra chua bd sung déng tring ha thao sé duoc phan tich 2 hoat
chat cordycepin va adenosine bang phwong phap sac ky I6ng hiéu nang cao (HPLC). Mau sé dwgc giri cho cong
ty ¢0 phan céng nghé Vietlabs phan tich theo phwong phap thir VLAB-CH-TP-687:2022.

Khao sét thi hiéu nguoi tiéu dung (Ha Duyén Tw, 2010): san phdm dwoc danh gid cdm quan dwa trén thang
Hedonic 9‘diém: danh gia ve cau truc (gion, xop) mau sac, vi ngot hodc vi chua, mui huong, hinh dang (hinh khoi
vudng). Béng thi, khao sat thi hiéu 60 ngwdi tiéu dung wa thich s&n phdm ctia 3 nhém do tudi (10 - 16; 17 - 25;
26 tré Ién).

KET QUA VA THAO LUAN

Két qua khao sat kha ning sinh acid lactic cta vi khuan Lactobacillus spp.

Sau 48 gio U, tat ca cac chiing déu cb kha nang sinh acid va phan giai CaCOs trén dia thach. Két qua ching co
vong phan gidi I&n nhat 1an lwot 1a SH7 (0,85 cm), SH6 (0,75 cm), SH1 (0,7 cm).
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Trén co s& két qua dinh tinh kha nang sinh acid lactic, tién hanh dinh lwong acid lactic cho két qua cac ching
SH7, SH6, SH1 cé ham lwong acid lactic sinh ra cao nhat 1an lwot la 2,04 mg/mL, 1,98 mg/mL va 1,81 mg/mL.
Két qua ghi nhan & cuing 48 gi® tdng sinh twong ddng v&i nghién ctu ctia Pham Thi Kim Thao va déng tac gia
(2018) (Pham Thi Kim Thao et al.,2018). Trong qué trinh sinh trwéng, Lactobacillus spp. chuyén héa dwong
thanh acid lactic théng qua con dwéng Embden - Meyerhof - Parnas (EMP). Ngoai ra, Lactobacillus con san xuét
acid lactic theo con dwong pentose - phosphate oxy héa (PPO) (Ién men di hinh). Nhw vay, cac ching SH1,
SH6, SH7 c6 tiém n&ng (ng dung cao trong lén men.

Panh gia dac tinh sinh hoc cta sira chua bd sung Lactobacillus spp. va déng trung ha thao
U tang sinh vi khuan Lactobacillus spp.

Sau 24 giv tang sinh & nhiét do 37°C cac chiing SH1, SH6, SH7 dat mat sé cao nhét lan lwot 1a 5,27 x 10°
CFU/mL; 6,7 x 10° CFU/mL; 8,8 x 10'® CFU/mL (bang 2). Két qua mat d té bao vi khuan ting sinh & 24 gio cao
hon so v&i cac thoi diém 16 gid, 48 gidy, 72 gid. Nghién clru cia Doan Anh Diing va ddng tac gia (2015) ciing
cho th&y tang sinh L. plantarum dat mat sé cao nhat & 24 gio (Poan Anh Diing et al., 2015). Nhw vay, G tang sinh
24 gity & 37°C la phu hop dé thu sinh khéi vi khuan 1&n men siva.

Bang 2. Mat dd té bao cac chiing vi khuan Lactobacillus spp. chon loc

Mat d6 khuén (Log10 CFU/mL)

Ky hiéu ching

16 gio» 24 giov 48 gior 72 giov
SHA1 9,09° + 0,00 9,72°+ 0,06 8,18°+ 0,03 7,22°+ 0,01
SH6 9,29° + 0,02 9,83°+0,02 7,76°+0,05 7,17+ 0,01
SH7 9,91°+ 0,01 10,94% + 0,02 8,61°+ 0,05 6,92 + 0,02

Trong cting mét hang, céc gia tri cé ky tw theo sau khéc nhau thé hién sw khéc biét cé y nghia théng ké cta céc nghiém thirc
khdo sat & dg tin cay 95% (« = 0,05).

Lén men sira chua cai

Khi bd sung khuén Lactobacillus spp. ty 1& 0,5% va 1% lén men cling si¥a chua cai thwong mai cho két qua sira
chua bd sung chiing SH1 sau 12 gi® I&n men c6 kha nang tao thanh khéi dac, min, khong tach nuwéc. Tuy nhién,
& ty 18 1% ching SH1 sira chua bi tdch nwéc nhe do sw gia ting mat sé clia SH1 nhanh hon siva chua cai
thwong mai. Ham lwong acid lactic trong st¥a chua dat pH 4,6 thi sira dong tu tao khdi (Nagaoka, 2019) nhung
L. plantarum (SH1) chuyén héa acid lactic theo con dwdng pentose - phosphate nén acid lactic sinh ra chi dat
50%, k&m theo ethanol sinh ra anh hwéng dén mui hwong va tach nwéc. Bén canh do, L. bulgaricus lam chd qua
trinh 1&én men khi stva chua dat pH 4,2 - 4,4; san sinh acid lactic theo con dwdng EMP (acid lactic chiém 90% san
ph&m sinh ra), gidm pH xubng 4,5 - 4,6 va si*a dong tu. Theo nghién ctu cla Doan Anh Diing va déng tac gia
(2015) véi ty 1& 6% chang L. plantarum két hop cung men khé thwong mai cho d6 cing san pham tét, nhung bd
sung 8% thi d6 ctirng gidam (Doan Anh Diing et al., 2015). Vi vay, ty 1& bd sung ching vi khuan SH1 (L. plantarum)
& 0,5% la phu hop dé tao san phdm sira chua bd sung déng tring ha théo.

Hinh 3. Lén men céi vé&i ty 1é khuan Lactobacillus spp. 0,5%

Khao sat cam quan ngwoi tiéu dung déi véi ham lweng déng tring ha thao bé sung vao sira chua

Sira chua bd sung déng tring ha thao theo cac ty 1& ¢ mau vang nhat & ty 1& 0,5%, cAu tric dang gel sét, min va
mui hwong dé chiu. Mirc d6 wa thich san phdm dwoc khao sat véi sw tham gia 60 ngudi tiéu dung danh gia
7 thudc tinh, stva chua bd sung 0,3% déng tring ha thao (SCC) dwoc nguoi tiéu ding wa thich & tat ca cac thudc
tinh (86 ngon dat 4,2 di&m),

ké dén la siva chua bd sung 0,1% déng tring ha thao, x&p sau cung la si*a chua bé sung 0,5% déng tring ha thao
(Hinh 4).
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Bang 3. Mirc do wa thich san pham theo gii tinh

- fn San pham Nam Niv

& o SCA* 3,9+ 0,81 3,0+0,76

SCB* 40+0,72 3,9+ 0,74

B scc* 43+0,69 4,1+0,66
ScD* 4,0+ 0,64 3,8+0,7

* SCA sira chua khéng b6 sung dong trung ha thgo.
* SCB sira chua b6 sung 0,1% déng trung ha thao.
* SCC sira chua b(‘é sung 0,3% dbng tring ha thao.
* SCD sira chua bo sung 0,5% dbéng trung ha thao.

96 ngot 06 béo

Hinh 4. Cam quan ngwi tiéu dung vé siva chua
Xét & gioi tinh, sy khac biét mirc wa thich san pham khong khac biét déi v&i 4 san phdm sira chua (nam chlem

37% tong s6 ngwoi tiéu dung). Dwa vao bang 3 va hinh 4, cho thay tat ca nguoi tiéu dung d&u wa chudng mau
stra chua bd sung déng tring ha thao 0,3% va khong khac biét d6 wa thich vé gidi tinh.

Kha nang khang vi sinh vat gay bénh dwong ruét cua siva chua

Khao sat kha ndng khang khuan cla siva chua b sung 0,3%  dong tring ha thao thuc hién trén 2 chl]ng vi khuérj
la E. coli va Salmonella spp. cho két qua hoat tinh khang khuan cta si*a chua khong hiéu qua dodi véi viéc trc ché
2 ching vi sinh vat da ther nghlem (bang 4). Gholamhosselnpour va dbng tac gia (2024) khi thuc hién thém E. coli
& mat do 1,2 x 10* - 1,6 x 10° CFU/mL vao stva va U cung L. plantarum. Sau 8 gi& |én men (40°C) méat sb vi
khuan E. coli gidam dang ké. Stra chua khéng chi chira ham lwgng acid lactic cao, ma con chira mot sb chat
chuyén héa khac (bacteriocin, diacetyl) cling tham gia khang khuan (Gholamhosseinpour et al., 2024). Do dé can
thuc hién thi nghiém d& khao sat thém vé kha nang nay khi bd sung thém déng tring ha thao va chiing L. plantarum.

Bang 4. Vong khang vi sinh vat cta sira chua dong trung ha thao

VSV DPwong kinh trung binh (mm) Két luan
E. coli 6,00 = 0,00 Khéng khang
Salmonella spp. 6,00 = 0,00 Khéng khang

Khao sat kha ning chéng oxy héa

Kha nang khang oxy héa bang xac dinh béng gia tri ICso, két qua cho gia tri ICso clia siva chua la 19,55 mg/mL
chieng 16 slra chua c6 kha nang chong oxy hda (hinh 5). Kha nang chong oxy cla sira chua c6 dwoc nhé qua
trinh thuy phan cac thanh phan sira clia vi khuan Lactobacillus spp..
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Hinh 5. D4 thi biéu dién % khang oxy héa cta vitamin C va mau siva chua

(a) Vitamin C, (b) Sifa chua (SCA), (c) Si#a chua bé sung 0,3% déng trung ha thdo (SCC).
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Khi bd sung 0,3% ddng trung ha thao, siva chua cé gia tri ICso gidm xudng con 16,43 mg/mL. Ddng thoi, gia tri
ICso cUa vitamin C la 2,56 ug/mL, day la mot chat oxy hda manh, vi vay gia tri ICso cang thap thi kha néng khang
oxy héa cang manh. O nghién ctru clia L& Thi Lan Thao (2023), khi bd sung 9% bot déng trung ha thao vao vién
hoan két hop v&i nghé vang da thé hién kha nang chéng oxy héa cao nhét cé tri gia ICso bang 6,1 mg/mL (Lé Thi
Lan Thao, 2023). Két qua trén chi ra dong tring ha thao da b sung thém mét sb hoat chét chéng oxy héa nhw
cordycepin va polysaccharide cho sira chua, tlr d6 &ng dung réng rai trong thwc phdm va gilp nang cao gia tri
kinh té ciia san pham sira chua.

(Png dung céng nghé say thing hoa tao vién sira chua
Mat dé vi khuan sau sy thiang hoa

Khéi lwgng siva chua trwde khi sdy thang hoa la 620 g va sau khi sdy thu lai dwoc 316 g. Nhw vay, ham lwong
nwéc trong st¥a chua ban dau chiém 49% téng khéi lwong. Sau khi Ién men stra chua, mat sé vi sinh dat 1,1 x
10® CFU/mL. Tién hanh khao sat sy thiang hoa & nhiét do s&y khan 40°C, 43°C, 45°C, 50°C dé thu nhan san
pham si*a chua & dang vién.

Bang 5. Mat sé vi khuan sau sy thing hoa Bang 6. Cac chi tiéu vi sinh vat trong siva chua say
Nhiét do say Mat d6 vi khuan (Log10 CFU/g) Chi tiéu Pon vi Két qua
40°C 7,25°+ 0,55 E. coli CFU/g Khéng phat hién
43°C 7,23%+ 0,55 Salmonella spp. CFU/25¢g Khéng phat hién
45°C 7.12° 0,55 Coliforms CFU/g Khoéng phét hién
50°C 553"+ 0,03 S.aureus CFU/g Khéng phat hién
N&m men, nAm méc CFU/g Khéng phat hién

Trqng cung mét cdt, cac gia tri co ky’tu’ theo sau khac nhau
thé hién sy khac biét coé y nghia thong ké cda cac nghiém
thire khao sat & do tin cdy 95% (a = 0,05).

Mat d6 vi khuan clia sika chua sau khi sdy khong chénh l&ch nhidu déi véi nhiét do 40°C, 43°C, 45°C (1,7 x 107
CFU/g, 1,6 x 10" CFU/g, 1,3 x 10’ CFU/g) va dap tng tiéu chi mat do khuan co loi it nhat dat 107 (Castellone et
al., 2021). Vay nhiét d6 say khan & 45°C |a phu hop nhét khi van gitr mat dé vi sinh dat 107 va thoi gian sy ngan
hon so véi & nhiét d 40 - 43°C. Dwa két qua bang 6 cho thdy cac vi sinh vat gay bénh va hu héng cho san phdm
déu khong hién dién trong st¥a chua sy, diéu nay d&m bao an toan thwec pham cho nguwi tiéu dung.

Ham Iwong hoat chét trong siva chua

Doéng tring ha thao ban dau chra 3190 mg/kg adenosine va 5507 mg/kg cordycepln khi bb sung 0,3% vao sira
chua thi ham lwong adenosine xap xi 10 mg/kg va 17 mg/kg cordycepin. Sau say thang hoa khéi lwong sén
phdm con lai 51%, nén sira chua sy theo ly thuyét s& khoang 20 mg/kg adenosine va 33 mg/kg cordycepin.
Thuc t&, két qué phan tich ham lwgng cordycepin va adenosine trong siva chua say lan lwot 14 29,0 mg/kg va
23,9 mg/kg. Nhw vay, hiéu sut clia qua trinh phan tich thi ham lwgng adenosine 1a 115% va cordycepin la 88%.
Két qua cho thay, khéng co6 sw hao hut dang k& hai hoat chét trén trong qua trinh 1&n men va sy thing hoa sira
chua. Do vay, viéc bd sung 0,3% déng tring ha thdo vao sira chua sdy da giup ting thanh phan hoat chét tét cho
ngwoi st dung, téng gia tri dinh dwéng cho san phim.

Khao sat thi hiéu ngwei tiéu dung:

Khao sat thi hiéu dwoc thue hién tai Trudng Dai hoc Néng Lam TP.HCM véi sy tham gia ctia 60 ngwdi tiéu dung.
Mirc do wa thich cha nguwoi tiéu dung déi véi 2 mau siva chua cé sw khac biét (Bang 7). San pham siva chua sy
bd sung 0,3% dbng trung ha thao dwoc chdp nhan nhiéu nhét véi mirc wa thich dat 4,08 diém (twong (ng véi
murc thich san pham).

Bang 7. Thi hiéu ngwoi tiéu dung véi siva chua say

R Thudc tinh
San pham -
Cau trac Hinh dang Mui hwong Vi Mtrc wa thich
San pham bb sung DTHT 4,10°+0,78 3,70°+£0,7 4,02°+0,85 4,50° + 0,68 4,08°+ 0,44
San pham thuong mai 3,877+ 0,7 3,47°+ 0,57 3,35°+ 0,6 3,83°+0,74 3,63°+0,43

Trong cung mét cdt, cac gia tri co ky tw theo sau khac nhau thé hién sw khéc biét ¢ y nghia thong ké cta céc nghiém thirc khdo
sat & do tin cdy 95% (a = 0,05). DTHT: Bdng trung ha thdo.
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Bang 8. Mirc wa thich sira chua sy theo do tuéi Bang 9. Mtrc wa thich siva chua sy theo giéi tinh
San pham 10-16tudi  17-25tudi 26 tudi tré’ Ién San pham Nam N
San phdm bd San pham bd sung

4,16°+ 0,46  4,08°+ 0,47 4,00° + 0,39 4,03£0,37 4,10+0,47

sung DTHT DTHT
San pham . 365°+034 3,63 +054 3,61°+ 0,39 Sanphamthwongmai 3,76 £+ 0,39 3,55+ 0,43
thuong mai

Trong cung mét hang, cac gia trj co ky tw theo sau khac nhau thé hién
s khac biét cé y nghia thong ké cua cac nghiém thirc khdo sat & do
tin cdy 95% (a = 0,05).

Déi v&i khia canh do tudi, mrc wa thich sa&n pham sira chua bd sung déng tring ha thdo khéng chénh léch nhiéu,
tuy nhién & d6 tudi 10 - 16 tudi van wa chudng san phdm nhét (4,16 didm). K&t qua murc wa thich stva chua bd
sung ddng tring ha thdo theo gidi tinh khdng cé sw khac biét nhidu, v& san phdm thwong mai thi nam wa thich
hon so v&i nik (nam chiém 36,7%). Vay san phdm sira chua sy bd sung déng tring ha thao phu hop thi hiéu véi
da sb ngwoi tiéu dung, cd nam va nir déu wa thich san pham bao gdm cac dd tudi khac nhau.

Tir cac két qua trén xay dung duoc quy trinh tao vién sita chua bé sung déng tring ha thdo sdy thang hoa nhuw sau:

Rot
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N

Swra twoi (50%), béng trUn ha thao hap chin & 90°C, ha
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Vién sira chua séy thanh 5 - . . Stra chua dugc cho vao khudn.
oham duroc béquuén Séy khan & 45°C, thao khuén. May §éy thoéng hoa s& |én:] dong
trong tui kin c¢ silica gel & - 30°C trong 90 phut.

Hinh 6. Quy trinh tao vién sira chua sy thang hoa b sung dong tring ha thao

KET LUAN

Nghién ctru trén cho thay sira chua dwoc bd sung déng tring ha thao (0,3%) va chdng L. plantarum cho chét
lvgng san pham tét, 6n dinh, tao khéi stra chua déo min, chat qung cam quan cao (4,2 diém) véi diéu kién thoi
gian U tang sinh khuan thich hgp 1én men sra & 24 gi& (5,27 x 10° CFU/mL); b6 sung giong L. plantarum ty &
0,5% v&i sira chua cai thwong mai 1a 10%. S&n pham siva chua say thdng hoa nguyén ven, khéng bi v&, mat do
vi khuan Lactobacillus spp. dat 1,3 x 107 CFU/g & nhiét do séy khan 45°C. Bén canh d6, sira chua séy chira ham
lwong cordycepin va adenosine 1an lwot 14 29,0 mg/kg va 23,9 mg/kg; cling nhw ting kha ndng chéng oxy héa
(ICso dat 16,43 mg/mL). Nhw vay, si*a chua sdy bd sung déng tring ha thdo phi hop thi hiéu ngwoi tiéu dung,
lam phong phti thém san pham siva chua hién cé va nang cao gia tri dinh dwéng cuia siva chua.
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APPLICATION OF FREEZE-DRYING TECHNOLOGY PRODUCTS DRIED
YOGURT SUPPLEMENTED WITH Cordyceps militaris FERMENTED BY
Lactobacillus spp.
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SUMMARY

The bacterial strains Lactobacillus spp. and Cordyceps militaris are added to the yogurt fermentation process to
enhance its value and benefits. The freeze-drying technology is also applied to create new states for yogurt,
aiming to bring a novel experience to consumers. Surveying the lactic acid production ability of 7 strains of
Lactobacillus spp. (designated from SH1 to SH7) shows that strains SH1, SH6, and SH7 exhibit high lactic acid
production capabilities with concentrations of 2.04 mg/mL, 1.98 mg/mL, and 2.19 mg/mL, respectively. These
strains are identified as Lactobacillus plantarum through molecular biological identification. The strains SH1,
SH6, and SH7 were cultured in MRS broth, and after 24 hours, their respective high cell counts were 5.27 x 10°
CFU/mL, 6.7 x 10° CFU/mL, and 8.8 x 10'° CFU/mL. Subsequently, these 3 Lactobacillus spp. strains were
fermented (at 0.5% and 1% ratios) with commercial yogurt and supplemented with Cordyceps militaris (0.1 - 0.5%).
Results showed that SH1 produced smooth yogurt with a gel - like texture at the 0.5% supplementation ratio
after 12 hours of fermentation. Sensory evaluation preferred yogurt supplemented with 0.3% Cordyceps
militaris, scoring 4.2 points (based on aroma, taste, texture, and color). Biological characterization of the yogurt
indicated antioxidant activity with an ICs, value of 16.43 mg/mL and showed no inhibitory effects against
Escherichia coli and Salmonella spp.. The yogurt is frozen at - 30°C, freeze-dried at 40°C under vacuum pressure
below 500 mTorr, and then further dried at 45°C, resulting in a bacterial count of Lactobacillus spp. at 1.3 x 10’
CFU/g, with adenosine content of 23.9 mg/kg and cordycepin content of 29.0 mg/kg. The freeze-dried yogurt
met safety standards for microbiological criteria according to TCVN 7030:2016 and was well-received by
consumers, achieving a preference score of 4.1 out of 5.

Keywords: Antioxidant, Cordyceps militaris, freeze-drying, Lactobacillus spp., yogurt.
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