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Tom tit

Pé ndm nhéng trung thdao (Cordyceps militaris) sau giai doan thu nhdn qud thé 1a
nguon phy phdam giau chdt dinh dwdng nhung van chia duoC tan dung hiéu qua. Trong
nghién cizu nay, dnh huong cua mgt S6 yéu té dén hiéu qua thu nhan dich protein tir dé
ndam nhgng trung thdo da diwoc khdo sat va toi wu héa. Tir d6, hoat dg papain va thoi
gian thiy phan duwoc khao sat dé nang cao hiéu qud thu djich protein. Véi ty 1¢ sir dung
dé nam 7,5%, két qud toi wu bang phirong phdp déap g bé mat cho thdy dich trich ly
c6 ham lwong protein cao nhdt dat 20,3 + 1,2 mg/mL ¢ 54 °C trong 20 gio. Viéc tiép tuc
thizy phan hon hop bang papain trong 3 gio véi hoat dé 0,3 U/g nguyén liéu gilp nang
cao ham heong protein trong dich trich ly, dat 24,4 = 0,6 mg/mL. Két qud nghién cizu da
cho thdy tiém nang thu nhdn dich protein tir dé nam nhéng tring thdo, dé tao ra céc
logi thirc uong giau dinh dwong

Tw khéa: Cordyceps militaris, dich protein, ddp ing bé mdt, @é nam nhéng tring
thao, papain.

Abstract

EFFECT OF SOME FACTORS TO PROTEIN SOLUTION YIELD FROM

THE Cordyceps militaris SPENT USING PAPAIN

The Cordyceps militaris spent after receiving fruit body processing is a source of
high nutrient by-product that has not been effectively reused. In this study, the effect of
some factors on the protein solution yield was determined and optimized. From that, the
papain activity and hydrolytic time were determined to enhance the protein solution yield.
At the mushroom spent ratio of 7.5%, the optimized result by response surface
methodology showed the highest protein content of 20.3 £ 1.2 mg/mL at 54 oC for 20
hours. Adding papain activity of 0.3 U/g mushroom spent for 3 hours helps enhance the
protein content in the extract solution, reaching 24.4 + 0.6 mg/mL. The result showed the
potential extraction protein from C. militaris spent to produce rich nutrient food drinks.

1. Pt van dé

Chi nam Cordyceps chira mot s6 luong 16n céc hop chét va cac dan xudt thir cap
c6 hoat tinh sinh hoc va tdc dung dugc tinh nhu khang ung thu, khang tang sinh té bao,
ngan chadn sy hinh thanh mach, kich hoat apopytosis, khang viém, khang oxy héa, ngan
nglra xo cimg dong mach, ngin ngira cao huyét ap, ngin ngira nghén mach, chdng sbt
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rét, khang ndm, ngin ngira 130 hoa (Liu va nnk., 2015; Jedrejko va nnk. 2022). Do
nhimng tac dung duogc tinh ky diéu ndy ma nidm nhong trang thao ty nhién bi khai thac
qua mirc Nén ngay cang trd khan hiém va dat d6. Trong khoang mudi nam trd lai déy,
nidm nhoéng triung thao da duoc nghién ciru va nudi cdy thanh cong trong diéu kién nhan
tao. Cac trang trai nudi trong nim nhong trung thao hién nay da xuét hién ¢ hau hét cac
tinh thanh trong ca nudc, cung cap ngudn nguyén liu ndm ddi dao cho nganh duoc
pham va san xuét cac loai thyc pham chirc ning. Bén canh cic chit co hoat tinh sinh
hoc, nam Cordyceps militaris con chira protein v6i ham luong Ién dén 29,7 %. Ph bién,
nim duoc su dung ¢ dang qua the nguyén ven say kho. Trong qua trinh ché bién, phan
dé nidm nhong trung thao bao gdm hé soi nim, phan gbc qua thé va moi trudng nudi ciy
chua st dung hét hién van chua duoc tan dung hi¢u qua.

Mot s& nghién ciru st dung dé ndm nhong triung thao dé bd sung vao trong khiu
phan hing ngay cia vat nudi nham ting cuong stc dé khang va chat luong thit (Loan va
Phuong, 2024; Vui va nnk., 2025). Sy thay ddi cac tinh chat k¥ thuat va ham lugng
cordycepin ciia bot dé nidm xay min ciing dé cip trong nghién ctru ctia Shi va nnk.
(2019). Bén canh do, dé ndm nhong trung thdo con dugc sir dung dé chiét xuét cac chét
¢4 hoat tinh sinh hoc cao nhu adenosin va cordycepin (Nguyen va nnk., 2018); B-glucan
(Vi Thi Lan Anh va nnk., 2024). Nghién ctru cia Chanjula va Cherdthong (2018) cho
thdy ham luong protein tho trong dé nim dat khoang 11,62 %. Viéc thu nhan dich
protein s¢ la mot giai phap giup tan dung hiu qua ngudn dé nim nhong trung thao.
Trong nghién clru nay, cac yéu t6 anh huong dén ham luong protein trong dich trich ly
o g1a1 doan tién xir Iy nhu ty 18 dé nam, nhiét do trICh Iy va thoi gian trich ly dugc danh
gia va toi wu. Tiép d6, hdn hop duge khao sat mot so diéu kién bod sung papain dé nang
cao ham luong protein. Dich trich ly tir @& ndm nhong tring thao véi ham luong cao
protein ¢ thé 1a nguyén liéu dé tao ra cac san pham nudc udng giau dinh dudng, giup
tan dung hiéu qua ngudn phu pham tir qua trinh ché bién nam.

2. Phuwong phap nghién ctru
2.1. Vit liéu
Dé nam nhong tring thao: do phong thi nghiém Vién Dugc va Thyc pham Strc

khoe, truong Dai hoc Thu Dau Mot cung cap, duge sy kho dé do am con khoang 10%
r0i nghién thanh bot.

Enzyme papain: do phong thi nghiém Sinh hoc dai cuong, truong Dai hoc Thu
Dau Mot cung cap, dugc didu ché bang cach ly trich tir nhya trai du du xanh, két tha véi
ethanol, say dong kho 1ol nghlen min thanh bot.

2.2. Phwong phap nghién ciru
Phuwong phdp thu nhdn dich protein tir dé ndm nhéng tring thao c6 hé tro enzyme

Giai doan tién xir Iy: Ngam bot gia thé trong nam nhong tring thao trong nudc cat
v61 ham lugng thich hop (5%, 7,5%, 10% va 12,5%). Giir cac binh tam giac chira 100
mL hén hop dé nim nhong tring thao & nhiét do va thoi gian thi nghiém.

Giai doan thuy phan: B6 sung 10 mL dung dich enzyme papain thd di duoc diéu
chinh hoat d¢ (0,1; 0,2; 0,3 va 0,4 U/g dé ném) vao hdn hop thiy phan roi 1ic trén may
lic véi toc do 120 vong/ phut & nhiét do da chon tir thi nghiém trude trong khoang thoi
gian khao sat (0 — 5 gid). Ly tdm thu dich & téc d6 5000 vong/ phat trong thdi gian 10
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phuat sau rdi xac dinh ham luong protein theo phuong phap Lowry.
X&c dinh ham luong protein

Ham lugng protein trong dich trich ly dugc xac dinh dya trén phuong phap Lowry
v6i mot sd didu chinh nhé. Dich trich ly duoc loai phan khong tan bing cach ly tim véi
tbc do 5500 vong/ phat trong 5 phut. 2 mL dung dich C duoc trén déu véi 0,4 mL dich
trich ly, lic déu roi gitr trong 5 phat; thém 0,2 mL thudc thir Folin (pha lodng trong
nude cit voi ty 1€ 1:4) roi tron déu; nudce cat duoe bd sung cho du 5 mL roi do mat do
quang & budc song 750 nm. Tyrosine duogc sir dung dé xay dung dudng chudn véi cac
nong d6 khac nhau.

Xdac dinh muee do thuy phan

Puoc x4c dinh theo Ekun (2023) v&i mot sé diéu chinh. 1 mL dung dich thuy
phan protein dugc tron déu véi 1 mL dung dich TCA 20% roi dé két tua trong 30 phiit.
Dich ndi dugc thu nhan bang cach ly tim véi tbe d6 4000 g trong 20 phut rdi xac dinh
ham luong protein bang phuong phap Lowry. Mirc d6 thiy phan (%) duoc xac dinh
bang cach chia ham lugng peptide hoa tan trong TCA 10% cho ham lugng protein tong
trude khi két tia.

Xur Iy théng ké

Cac thi ngl‘liém‘déu duoc tién hanh lap lai it l’lhé.t 3 l:?m. Phan tich ANOVA béng
cach st dung phén mém Stargraphic Centurion 15. Phan mém Modde 5.0 dugc sir dung
cho thi nghiém toi wu hoa.

2.3. B4 tri thi nghiégm

Anh huwong cua ty 1é dé ndm nhéng tring thao

Ty & nguyén liéu c6 anh hudng dén kha ning hoa tan cua cac hoat chat vao dung
dich. Thi nghiém duogc tién hanh véi cac ty 1é nguyén liéu khac nhau: 5,0%:; 7,5%;
10,0% va 12,5% (w/v). Cac nghiém thirc duoc lic déu vai toc do 120 vong/phdt ¢ nhiét
d6 50 °C. Sau 4 gio, ly tam thu dich & téc dd 5000 vong/ phut trong 10 phut rdi xac dinh
ham luong protein. Hiéu suét trich ly dugc thé hién théng qua ham luong protein thu
dugc trong dich trén luong nguyén li¢u ban dau (mg/ g). Cac nghiém thic duoc lap lai 3
lan.

Anh huweng cua nhiét dg tién xie ly

Thi nghiém dugc tién hanh nhim danh gia anh huong caa nhiét do dén hiéu qua
trich ly protein tir d&é nam. Bot &é nam nhong tring thao dwoc tron déu trong nudc cat
Vai ty 1€ 7,5% (w/v) trong 4 gio véi cac muac nhiét khac nhau: 30 °C, 40 °C, 50 °C va 60
°C. Céc nghiém thie duoc lic déu véi toe dd 120 vong/phat. Thu dich bang cach loc
qua gidy loc roi xac dinh ham luong protein theo phuong phap Lowry.

Anh hieong cua thoi gian tién xa ly

Thi nghiém duoc tién hanh nham danh gia anh huong caa thoi gian dén hiéu qua
trich ly protein tir & nam. Bot &é nam nhong tring thao dwoc tron déu trong nudc cat
Véi ty 1€ 7,5% (w/v) & 50 °C trong cac khoang thoi gian 6, 12, 18, 24 va 30 gio. Cac
nghiém thtic duoc lic véi tée dd 120 vong/phat. Thu dich bang céch loc qua gidy loc roi
xac dinh ham lugng protein.

Toi wu héa anh huong cua nhiét dé va thoi gian tien xiz ly
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Phuong phép truc giao hai yéu t6 theo md hinh CCF-design duoc sir dung cho
khao sat. Thiét ké thi nghiém va xir 1y s liéu duoc thuc hién trén phan mém Modde 5.0.
Theo do6, ndi dung va gié tri md hoa cua cac nghiém thuc dugc mo ta trong bang 1.
Trong d6 X1 1a nhiét d6 tién xur ly va X2 1a thoi gian tién xir 1y.

Bang 1. Thiét ké thi nghiém t6i wu anh hwéng ciia nhiét do va thoi gian tién xir Iy

Nghiém thire Cic bién Nhiét d9 tién  Thoi gian tién xir
X1 X2 xir ly (°C) ly (gio)
N1 -1 -1 40 12
N 2 1 -1 60 12
N3 -1 1 40 20
N 4 1 1 60 20
N5 -1 0 40 16
N 6 1 0 60 16
N7 0 -1 50 12
N 8 0 1 50 20
N9 0 0 50 16
N 10 0 0 50 16
N 11 0 0 50 16

Nguén: Tac gia, 2025.

Mo hinh phuong trinh h(;)i’quy da thirc bac 2 dugc lya chon dé mé ta anh hudng
cua nhiét do va thoi gian xu 1y dén ham lugng protein:

Y = a0 + arXy + a2Xz + a12X1 Xz + a1 X1? + azX2?

Véi: X1 va Xz 1 céc bién doc 1ap; ao 1a hé s6 phuong trinh hdi quy; a2 13 hé s6
tuong tac; ai1, a2z 1a h¢ so bac 2; Y 1a ham lugng protein

Anh hweng cia hogt dé papain

Pé nam duoc tién xir 1y trong nudc cat véi ty 18 7,5% & diéu kién t6i uu di chon
tir thi nghiém truge (nhiét d6 54 °C trong 20 gio) rdi bd sung enzyme papain véi cac
hoat do khac nhau: 0,1; 0,2; 0,3 va 0,4 U/g dé nam. Thay phan trén may lic véi toc do
120 vong/ phat & nhiét do chon tir thi nghiém trudc. Sau 4 gio, thu nhan dich bang cach
ly tam 10 phut ¢ téc d6 5000 vong/ phit rdi xac dinh ham luong protein theo phuong
phap Lowry. Cac nghiém thirc dbi ching ciing duoc thuc hién dong thoi bang cach bo
sung papain & cac nong do va thoi gian tuong ty ma khong trai qua qua trinh tién xir Iy.

Anh hwong cua thoi gian thay phan

Dé nam dugc tién xtr 1y trong nudc cat vai ty 1& 7,5% ¢ didu kién t6i uu da chon
tir thi nghiém truge (nhiét 6 54 °C trong 20 gio) rdi bd sung enzyme papain véi cac
hoat d6 chon tir thi nghiém truéc. Thay phan trong diéu kién twong ty nhu thi nghiém
truéc roi thu nhan dich trich ly sau céc khoang thoi gian 1 gio, 2 gio, 3 gio, 4 gio va 5
gid. Cac nghiém thire duoc 13p lai 3 lan.
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3. Két qua, thio luin
3.1. Anh hwéng cia ty 1é dé ndm nhgng tring thdo

Ty & nguyén liéu c6 anh hudong dang ké dén hiéu qua trich ly protein. Nhin
chung, khi taing nguyén li€u, ham lugng protein thu dugc sé cao. Tuy nhién, ty 1€
nguyén liéu ciing anh hudng dén d6 nhot, dén mot ty 16 nhét dinh, dd nhét cua dung
dich s& can tré su hoa tan protein vao dung méi. Theo d6, hidu suat trich ly s& giam. O
ty 16 12,5% dé nam, ham luong protein dat 18,5 mg/mL, nhung hiéu suat trich ly chi dat
119,2 mg/g nguyén liéu. Trong khi 46, & ty 1& 7,5% dé nam, ham lugng protein trong
dich trich ly chi dat 12 mg/g nguyén liéu, nhung lai cho hiéu suét trich ly cao hon déng
ké, dat 138,8 mg/ g. Nghiém thirc 5% dé ndm ciing cho hiéu qua trich ly tuong ty nhung
ham lugng protein trong dich trich khéng cao, chi dat 7,6 mg/mL. Sir dung ty 1€ 7,5%
dé nam cho hiéu qua thu nhan protein cao, lugng dich thai ra sau cong doan tinh sach vé
sau thap. Do do, ty 1& 7,5% dén nam duoc sir dung cho céc thi nghiém tiép theo.

B A hrong protein (mg/mL)
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Hinh 1. Anh hurong cua ty 16 nguyén liéu dén hiéu qua ly trich protein. Cac ky tu khac
nhau d6i Véi tirng tiéu chi danh gia biéu thi s sai khac ¢ dé tin cgy 95% (P<0,05).
Ngudn: T4c gia, 2025.

3.2. Khdo sdt so' bé dnh hwéng cia nhiét dé va thei gian tién xi Iy dé nam
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Hinh 2. 4nh huong cia mét so yéu té d@én hiéu qua ly trich protein tir ba nam dong tring ha
thao. A) Nhiét dé. B) Thoi gian. Cac ky tu khac nhau ¢ c&c nghiém thzc the hién mize do sai
khac & dé tin cdy 95% (P<0,05).

Ngudn: T4c gia , 2025.
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Nhiét d6 1am giam d6 nhét cua dung dich va ting toc d6 khuéch tan cua cac phan
tr trong dung dich, qua d6 anh hudng dén hiéu qua thu nhan protein. Khi ting nhiét do
trich ly tir 40 dén 60 °C, ham lugng protein trong dich trich ly ciing ting dan, dat lan
luot 10,6 £ 0,9 va 13,2 + 0,8 mg/mL (hinh 2A). Ham lugng protein khi trich ly ¢ 60 °C
khdng c6 su khac biét so vai trich ly ¢ 50 °C. Trong khi do, ham lugng protein trong
dich tang dan theo thoi gian trich ly tir 8 dén 20 gio (hinh 2B), dat lan luot 13,4 + 0,6 va
17,9 + 0,6 mg/mL. Ham luong protein khong c6 su khac biét dang ké khi thu nhan dich
trich sau 20 va 24 gio. Kha niang hoa tan cua cac chat vao dung dich chi dat ti da sau
mot khoang thoi gian nhat dinh. Két qua nghién ctru ciing cho thay nhiét do va thoi gian
la céc nhan t6 lién tuc, ¢6 anh hudéng dang ké dén hiéu qua trich ly protein tir bot dé nim
nhong tring thao. Céc khoang thong sé c¢d anh huéng nhiéu dén ham lwong protein
trong dich (nhiét do tir 40 dén 60 °C va thoi gian tir 12 dén 20 giod) duoc sir dung dé xay
dyng phuong trinh hoi quy.

3.3. Téi wu anh hwéng ciia nhigt dé va thoi gian tién xa Iy dé nam

Nghién ctru duoc thuc hién nham tim hiéu tic dong dong th(‘yircﬁa nhi¢t do trong
khoang 40 — 60 °C va thoi gian xu ly trong khoang 12 — 20 gio. Két qua thuc nghiém
theo quy hoach thuc nghiém bac 2 dugc trinh bay trong bang 1.

Bang 2. T6i wu dnh hwéng ciia nhiét do va thoi gian xir Iy dé nAm nhong trung thao

Nghiém thirc Cic bién Nhi¢t do xit  Thoi gian xir 1y Ham lwgng protein
SN .
= = 1y (°C) (&) (mg/mL)
N1 -1 -1 40 12 12,04
N2 1 -1 60 12 13,43
N3 -1 1 40 20 15,23
N4 1 1 60 20 18,64
N5 -1 0 40 16 12,38
N 6 1 0 60 16 16,77
N7 0 -1 50 12 14,68
N 8 0 1 50 20 18,73
N9 0 0 50 16 16,48
N 10 0 0 50 16 17,29
N 11 0 0 50 16 16,62

Ngudn: Tac gia, 2025

Bang 3. Anh hwéng ciia cac bién dén ham hrong protein trong dich trich ly

Ham lugng Coeff. SC Std. Err. P Conf. int(x)
protein
Constant 16,7226 0,306123 3,88777e-008 0,786915
X1 1,53167 0,243619 0,00149618 0,626245
X2 2,075 0,243619 0,000367011 0,626245
X1*X1 -2,03658 0,374922 0,00286722 0,96377
X2*X2 0,0934203 0,374922 0,813139 0,96377
X1*X2 0,504999 0,298371 0,151329 0,76699
N=11 Q*= 0,716 Cond. no. = 3,0822

DF =5 R?=0,967 Y-miss =0

R? Adj. = 0,934 RSD = 0,5967

Conf. lev. = 0,95

Ngudn: Tac gia, 2025

https://vjol.info.vn/index.php/tdm 129



Tap chi Khoa hoc Dai hoc Thu Dau Mét S6 2(81)-2026

Tac dong cua cac bién sb theo md hinh hdi quy duogc thé hién ¢ bang 2 véi mac y
nghia 95%. Két qua cho thiy lugng nhiét d6 va thoi gian trich ly ¢6 anh huéng dang ké
dén ham lugng protein trong dich trich. Tuy nhién, hai nhan t6 nay it thé hién anh
huong dong thoi 1én ham muc tiéu (P>0,05). Trong khi d6, bién sé X2 c¢6 anh hudng
am tinh dén ham lugng protein. Theo két qua xir 1y thong ké, tinh hdi quy cua phuong
trinh tot voi R? = 0,967 (>0,8) va hé s bién thién a0 Q? = 0,716 (>0,5). Theo d6, cac
tham sb khong co y nghia (P>0,05) duogc loai bo, phuong trinh hdi quy thu dwgc nhu
sau:

Y = 16,7226 + 1,53167X1 + 2,075X, — 2,03658X:°
Trong d6, Y 1a ham lugng protein (mg/mL); X1 la nhiét do xtr ly (°C); X2 la thoi
gian xu ly (gio).
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Hinh 3. Do thi bé mat dép irng thé hién dnh hwong cia nhiét @6 xir Iy va thoi gian xir Iy
dén ham luwong protein trong dich trich ly.
Ngudn: Tac gia, 2025

Hiéu qua xu ly ¢é nim thu ham luong protein cao nhat duoc xac dinh théng qua
phuong trinh téi wu bang phan mém Modde 5.0. O nhiét 6 xt ly 54 °C, thoi gian xu ly
20 gio, dich trich ly c6 ham Iugng protein du doan dat 19,38 mg/mL. Tién hanh thuc
nghiém véi nhiét do va thoi gian xir ly t6i wu cho thay dich trich ¢c6 ham luong protein
dat 20,32 + 1,16 mg/mL, khac biét 4,85% so véi du doan. Do d6, gia tri thuc nghiém
thu duoc gan véi gia trj tinh toan tir phuong trinh hdi quy. Cho dén nay, céc nghién cu
trich ly protein trén dé nim nhong tring thao van chua dugc cdng bd. Trong mot sang
ché do Céng ty Phat trién Cong nghiép Huizhou Xinfulai (Trung Quéc) cong b, trich ly
protein tir qua thé nam C. militaris dat hiéu qua cao nhat khi tién hanh trong méi truong
kiém, & 80 °C trong thoi gian 30 pht, hiéu suat trich ly dat 31,2% (CN102690321A,
2012). Nghién ciru caa Xu va nnk. (2023) cho thdy, trong diéu kién pH 8,5, ty 18 nguyén
liéu: dich trich 1:28, hiéu suat thu nhan protein cao nhat dat 45,06% sau 3,5 gio.
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3.4. Anh hwéng caa hoat dd papain bé sung

W Khong xit [f trede dé ndm

[
o

Xit Iy trrde dé nam

|
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c I I
| | i i i
0 3 0.4
Hoat d6 papain (U/ g ¢& nam)
Hinh 4. Bo thi thé hién tdc dong cia hoat dg papain dén ham hrong protein trong dich trich ly. Céc ky
tur khac nhau thé hién si sai khac ¢ dg tin cdy 95% (P<0,05).
Ngudn: Téc gia, 2025.

Enzyme papain gilp nang cao hi¢u qua thu nhéan protein tir dé nam nhong trung thao. Su
gia tang nong do papain ¢6 tac dong dang ké dén hiéu qua thu nhan protein. O muc bo sung 0,1
— 0,2 U/ g d nam, ham Iugng protein khong c6 sy sai khac dang ké. Ham luong protein trong
dich trich ly tang dang ké khi sir dung papain véi hoat do cao hon, dat lan luot 245 + 1,0
mg/mL va 24,8 + 1,1 mg/mL khi xt Iy & hoat do 0,3 va 0,4 U/g dé nam (hinh 4). Str dung
papain dé thily phan protein trong nim hozc dé nim nhong triing thao hién van chua cé cong bd
ndo dé cip dén. Bén canh viéc thiiy phan protein trong hé soi nam Cordyceps militaris, papain
cling da cho thay hiéu qua thuy phan protein cam gao (Sigh va nnk., 2019), mot thanh phan
chiém ham luong dang ké trong méi truong nudi cdy nam, didu nay c6 thé gép phan gia tang
ham lugng protein trong dich trich ly. Trong khi do, cac nghiém thirc khong qua giai doan tién
xir Iy dé nam c6 ham luong protein khong cao, dao dong trong khoang 12,0 dén 14,5 mg/mL,
mac du str dung papain ciing cho thiy sy gia tang ham lugng protein khi thiy phan ¢ cac hoat
d6 0,2 — 0,4 U/g dé nim (hinh 4). Piéu nay da nhan manh dén vai trd ciia budc tién xir ly trong
viéc thu nhan protein tir & nim nhong traing thao. B6 sung papain véi hoat d6 0.4 U/g @& nam
khong mang lai hiéu qua khéc biét so véi khi sir dung 0,3 U/g. Trong diéu kién du thira co chat,
viéc ting ham lugng enzyme chi lam tang toc do thay phan dén mot mire do nhat dinh. Do do,
hoat d6 papain & mirc 0,3 U/g d& nam duoc st dung trong thi nghiém tiép theo.

3.5. Anh hwéng ciia thoi gian thily phan
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Hinh 5. Bé thj thé hién tdc déng cua thoi gian thiy phdn dén ham hrong protein trong djch trich ly. Cac
ky tir khac nhau thé hién sir khéc biét ¢ dé tin cdy 95% (P<0,05).

Ngudn: Téc gia, 2025.
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Bang 4. Ham hrgng cac amino acid trong dich thity phan protein dé nam nhgng trang thao

Amino acid Ham lwgng (mg/ 100 mL) Amino acid Ham lwgng (mg/ 100 mL)
Alanine 107,52 Lysine 90,22
Arginine 82,96 Methionine 14,68
Aspartic acid 174,26 Phenylalanine 49,24
Glutamic acid 149,19 Proline 21,90
Glycine 64,28 Serine 103,08
Histidine 28,44 Threonine 89,95
Isoleucine 53,563 Tyrosine 105,94
Leucine 83,61 Valine 77,46

Ngubdn: T4c gia, 2025.

Nhin chung, viéc kéo dai thoi gian thay phan giap tang ham lugng protein trong
dich trich. Thu nhan dich sau cac thoi diém 1 va 2 gid, ham luong protein trong dich
trich ly khong c6 su khac biét. Sau 3 gio, ham luong protein cé sy gia ting dang ké, dat
24,4 £ 0,6 mg/mL. Tuy nhién, khi kéo dai thoi gian thay phan 1én 4 va 5 gid, ham luong
protein thu duoc khong khac biét so véi & thoi gian 3 gio. Diéu kién hoat dong ¢ nhiét
d6 cao (54 °C) c6 thé da anh huong dén do bén hoat tinh caa papain. Nghién cau cua Xu
va nnk. (2023) ciing cho thay, hdn hop protease kiém: papain (ty 1¢ 4:3) cho hiéu qua
thuy phan protein nim C. militaris cao nhit & nhiét do 55 °C trong thoi gian 3,5 gio. Sau
3 gio xtr ly vai hoat d6 papain bo sung ¢ mirc 0,3 U/g dé nam, hiéu suat thiry phan cia
dich dé nam dat 53,1%. Nghién ciru ciing ghi nhan sy hién dién cia 16 loai amino acid
khac nhau trong dich thiy phan. Trong do, aspartic acid, glutamic acid va alanin la cac
amino acid chiém ham luong cao nhat, dat dan luot 174,26; 149,19 va 107,52 mg/ 100
mL dung dich (bang 3). Ngoai ra, ham luong cac amino acid ¢6 vai trd phuc héi co bip
va tang cuong kha nang bao vé co thé nhu leucine, isoleucine, valine va lysine & muc
kha cao (53,53 — 90,22 mg/100 mL) s& 1a co s¢ dé phét trién cac dong san pham thuc
udng dinh dudng cho nguoi van dong nhiéu, tap luyén thé thao va cac bénh nhan can
phuc hoi sau qua trinh diéu tri bénh. Bén canh do6, dich thuy phan c6 thé chia céc
peptide cd loi ich cho stic khoe. Cac nghién ctu tiép theo c6 thé nhan dién su cd mat
cua cac peptide nay va khao sat cac hoat tinh sinh hoc lién quan nhu kha nang khang
oxy hda, kha ning khang tiéu duong, kha niang khang tang huyét ap...

4. Két luan

Két qua nghién ctru cho thiy tiém ning tan dung de nam nhong trung thao de thu
nhan dich protein thuy phén, giap tdn dung hiéu qua nguon phu phdm va phat trién nén
kinh té tudn hoan. St dung 7,5% dé ndm cho hiéu sut trich ly cao nhét trong céc ty 1é
khao sat, dat 138,8 mg protein/ g nguyén li€u. Trén co s& khao sat so by cac khoang
nhiét d6 va thoi gian trich ly c6 anh hudng dén hiéu qua thu nhan protein, két qua tdi wu
hoéa cho thdy ham lugng protein trong dich trich ly cao nhét thu dwgc khi xir 1y & 54 °C
trong 20 gio, dat 19,38 mg/mL. Viéc tiép tuc thuy phan hdn hop bang papain trong 3
gi0 voi hoat d6 0,3 U/g nguyén liéu giip nang cao ham lugng protein trong dich trich
ly, dat 24,4 + 0,6 mg/mL. Dich protein tur dé nam co thé dugc phdi tron voi cac loai
duoc liéu khac dé tao thanh céc loai thirc uong dinh dudng. Dac biét, ham lugng cao cac
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amino acid c6 gia tri nhu leucine, isoleucine, valine va lysine trong dich thuy phan la
di€u kién can thiét dé€ phat trién cac san pham dac thu cho nguoi choi thé thao va bénh
nhan can hoi phuc stc khoe.
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