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Ming tay 1a san ph4m giau gi4 tri dinh duong, thuong duoc st dung va ché bién thanh nhiéu san
phdm khac nhau. Trong nghién ctu nay, da khao sat anh hudng ctia thoi gian chan 0, 10, 30, 60
giay ¢ nhiét do nuoc 95°C, @6 pH dich gidm tir 2 — 3, bao quan ¢ nhiét do mat va nhiet do phong
trong 14 ngay thit nghiém. Két qua cho thdy, chan & 95°C trong 30 giay, do pH dich gidm 2,5 la
phtt hop cho san phdm mang tay ngam gidm, loai bd vi sinh vat va gitt lai phenolic tong dat 41,67
mg GAE/kg chat kho. Nhiét do mat giap giit lai ham luong phenolic téng cao hon nhiét do
phong, dat 16,02 mg GAE/kg chat kho sau 14 ngay. Nghién ctru cung cap thong tin vé anh hudng
cha thoi gian chan, pH gidm va nhiét do bdo quan dén chat luong cdm quan, mat do vi sinh va
ham luong hoat chat ctia san phdm ming tay ngam gidm.

Tt khoa: Asparagus officinalis L., chan, mang tay xanh, ngam dim, phenolic tong.

1. DAT VAN BE

Maing tay (Asparagus officinalis 1..) 1a mot loai
thuec phdm giau khoang chat, chira 92 - 93% nudc,
2% protein, nhiéu chat vi luong, bao gém vitamin,
cht yéu 1a vitamin B va khoang chat nhu: Crom,
phot pho, kém, magié, mangan. Ngoai ra, ming
tay chira cac hop chéat co6 hoat tinh sinh hoc nhu:
Polyphenol, polysaccharides, saponin, chat xo... [1,
2]. Cac hoat chit nay mang lai nhiéu loi ich strc
khée nhu: Hoat tinh chong oxy hoéa, ngin ngira
ung thu, chong ting huyét 4p, han ché duong
huyét va roi loan lipid mau [3].

Tai Viét Nam, mang tay duoc trong nhiéu tai
cac tinh Ninh Thuan, Binh Thuan, cho san luong
cao va dap tng duoc nhu ciu st dung clia nguoi
dan, cac san phdm ché bién tir ming tiy ngay cang
phé bién [4, 5].

Thuc phdm ngam gidm la mot loai thuc phadm
truyén thong va phd bién. Nhiéu loai thuc phdm
nhu rau, ci da duoc st dung dé ngam chua nhu:
Dua leo, cai bap, cai thao... Tuy nhién, chua cé
nhiéu nghién cttu vé cac san phdm mang tdy ngam
giam & Viet Nam. Tt thuc té trén, da tién hanh

danh gia mot s6 thong s6 cong nghé trong qua
trinh san xuit mang tay ngam giam bao goém: Thoi
gian chan, pH giam, nhiét do bdo quan dén chat
lwong cam quan, mat do vi sinh, ham luong
phenolic ctia san phdm mang tdy ngam giam. Két
qua cta nghién ctru c6 thé goi y giup da dang san
phiam tir mang tay va cung cip thong tin vé anh
hudng ctia qua trinh ché bién dén chat luong va
hoat chit ctia mang tdy ngam giam.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit lieu

Mang tay xanh (Asparagus officinalis L) duoc
thu mua tai xa Trung Lap Ha, huyén Ci Chi, thanh
phé H6 Chi Minh, gidm gao (Ajinomoto, Viét
Nam).

Héa chit: Folin & ciocalteu (Himedia, An D),
methanol, sodium carbonate (Xilong, Trung
Quoc), gallic axit (Shanghai, Trung Quéc).

Thiét bi: May do quang phd UV-VIS 1240
(Shimazu), may ly tam Hettich EBA 20 (Ptic), may
lic ngang IKA (Ptc), can siy am (MA100Q,
Sartorius, Ptc).
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2.2. Phuong phap nghién citu

221 Quy trinh san xudt san pham mang iy
ngam giam

Thtt nghiem duoc san xuat & quy mo phong
thi nghiém, 500 g nguyén liéu mang tay xanh dat
chat luong duoc rira dé loai bo tap chat va dé rao
tw nhién trong 30 phut. Sau do, mang tay duoc cit
khtc 5 cm va chan qua nuéc & nhiét do 95°C tai

Comesr

cac thoi gian khao sat. Mang tay sau chan duoc
ngam truc ti€p vao nuodc lanh 5°C dé lam nguoi
trong 3 phut va vét ra dé rao trong 30 phut. Dung
dich gidm gao & cac dd pH khac nhau dugc chuin
bi va tién hanh ngam gidm mang tay véi ty 1¢ 1: 10.
Mau san phdm luu trong t6i, nhiét do td mat 5°C
va nhiét do phong 25°C trong 14 ngay dé theo doi
chat luong.

Rura
Cit khic
l‘ TNI:
Chan Nhiét do: 95°C,
l Thoi gian: 10, 30, 60 giay
Nhiét dg: 5°C Lim neudi
Thoi gian: 3 phut Am nguo!
. . . TN3:
Théi gian: 30 phat | Phoi rdo TN2: Nhiét d: 5°C va 25°C
pH: 2,25,3 Thét gian: 1.7. 14 nea
l Thoi gian: 7 ngay o1 gian: _, 7, 4 ngay
Tylé: 1: 10 | Dinhluong Ngam giém Pong nép

Hinh 1. Quy trinh san xu4t san phdm ming tiy ngam gidm

2.2.2. Phurong phap chuan bi dich chiét

Mau mang tay duoc nghién nhuyén, 2 g mang
tay bo sung 9 mL methanol 70% lac déu trong 30
phut, tiép tuc ly tam 6.000 vong/phut trong 5 phut
dé thu dich chiét va bao quan & -20°C dé tién hanh
cac thir nghiém tiép theo.

2.2.3 Phuong phap xdc dinh ham Iuong
phenolic tong (TPC)

Ham luong TPC duoc tién hanh theo phuong
phéap so mau quang phd UV-VIS véi thudc thi folin
- ciocalteu, chat chuén gallic axit. Hat 0,1 mL mau
chiét vao 6ng nghiém, tiép d6 thém vao 0.5 mL
thuoc thir folin 10%, lic déu. Tiép tuc bé sung 0,4
mL dung dich Na,CO; 10% va 1,5 mL nudc cat.
Mau duogc lac déu va i & nhiet do phong, trong t6i
2 gi0. Phan tmg chuyén mau tir vang sang xanh
dam, sau d6 do do hap thu & budc séng 760 nm.

Ham luong TPC duoc xac dinh dua trén duong
chuén cta gallic axit (mg GAE/L) [6, 7].

Ham luong TPC trong miu duoc tinh theo
cong thic sau:
axDxV 1

Hamlwong TPC = —— X —
1000 m

Trong do6: a (mg GAE/g) 1a néng do phenolic
tir duong chudn; V (mL) 1a thé tich dinh muc; D 1a
do pha loang mau; m (kg) 1a khoi luong mang tay
thanh pham.

2.2.4. Phuong phap danh gid cim quan

San ph4m méng tdy ngam gidm sau khi thuc
hién trong cac thi nghiém sé duoc danh gia chat
luong cdm quan bang phuong phap mo ta cho
diém theo TCVN 5090:1990 [8]. Cam quan duoc
danh gia baéi 20 sinh vién nganh Cong nghé thuc
pham, Truong Pai hoc Thi Dau Mot.
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2.2.5. Phuong phdp dinh luong vi sinh vt
bang dia dém petrifilm

Mat d@6 vi sinh vat trong nguyén liéu va san
phdm ming tdy ngam gidm duoc xac dinh
bang phuong phap dém khuidn lac trén dia
petrifilm 3M, theo TCVN 9977:2013 [9], TCVN
12657:2019 [10], TCVN 9975:2013 [11].

2.2.6, Phurong phap xir Iy so liéu

Céc thi nghiém duoc lip lai 3 1an va lay gia tri
trung binh. Phan tich phuong sai dugc thuc hién

béing phuong phap ANOVA-One Way (Statgraphics
XV.D), phuong sai c¢6 y nghia khac biét khi gia tri
(p <0,05), theo phép thir LSD.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia thoi gian chan dén chat
leong cdm quan va méat do vi sinh

Mau sic va ciu tric cam quan clia mang tay
sau qua trinh chan & 95°C tai cac khoang thoi gian:
10, 30, 60 giay duoc trinh bay trong bang 1.

Bang 1. Sy thay d8i vé mau sic va cAm quan ctia ming tay theo thoi gian chan

Khong chan Sau 10 giay Sau 30 giay Sau 60 giay
Hinh anh
) b) (c) (d)
Cau trie Ctmg chic, gion, Ctng, gion, Ctmg vira, gion Mém nhe, gion
khong dap, ung khong dap nhe, dan hoéi nhe, do dan hoi tot
Mau sic - - - -
Mau olive toi Mau olive Mau olive sang Mau olive
L* 45,63 £+ 3,55° 51,44 + 3,53% 53,79 + 4,44° 49,43 + 0,92%°
a* -17,29 +1,18° 24,76 + 1,28° -28,07 +£ 1,55° -2792+0,46°
b* 38,22 + 2,38° 46,81 + 5,96° 54,53 + 5,07° 50,45 + 1,33°
AE* - 13 +4,56° 21,75+ 9,38° 16,89 + 4,25°
Téng vi sinh hiéu
khi (Cfu/g) 2517 +126 <10 <10 <10
Coliform (Cfu/g) 8+2 <10 <10 <10
Khong Khong Khong
E. coli (Cfu/g) 7+1
phat hién phat hién phat hién
N4am men, nAim mdc
+
(Clu/2) 2073+ 142 <10 <10 <10

Ghi chu: (a): Khéong chan, (b): Chan 10 gidy, (c): Chan 30 gidy, (d): Chan 60 giay.

Su thay ddi mau sdc va cdu trdc cila mang tay
phu thuoc vao thoi gian chin. Thoi gian chan
cang lau mau sic chuyén tir mau xanh sim sang

mau xanh sang, tuong tng d6 sang L* ting tu
45,63 - 53,79 sau 30 giay chan. Tuy nhién, sau 60
giay chan, mau sic c6 xu huéng sam lai, L* tai 60
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giay la 49,43, giam khoang 8%. Xu huwoéng mau
xanh gidm, twong tng gia tri a* thdp va mau vang
b* tang.

Nguoc lai, tang thoi gian chan lam gidm do
ctmg, gion ctia sam phdm. Nguyén nhan 1a do ciu
trac mo thuc vat bi mém do tdn thuong nhiét, su
gian né mo giup nhiét truyén vao nguyén liéu ting,
pha hiy sic t6 va cac hop chat ty nhién c6 trong
nguyeén lieu. Tuy nhién, cdu tric mé mém ciing ho
tro cho cac quy trinh ché bién tiép theo nhu siy
kho va chiét xuat, ngam giam tré nén dé dang hon.

Nghién cttu chan mang tay bing vi séng &
cong suat 300 W, trong 2 - 8 phut ciing cho thay
két qua tuong tu, mau sic sang hon sau 4 phut va
xu huéng sdm mau sau 8 phut, cau trac té bao bi
tén thuong nhiét, dich té bao vo va pha hiy sic to
[12, 13].

Qua trinh chan c6 vai trd quan trong trong
viéc loai bo cac vi sinh vat tréen bé mdit nguyén
liéu trudce khi ngam giam. Nhiét do 95°C giup tiéu

140

diét hau hét vi sinh va ndm men, mdc trén bé mat
nguyén lieu. Két qua cho thdy, mat do vi khuin
hiéu khi va nam men, mdc lan luot 1a 2.517 va
2.070 Cfu/g, sau khi chan 10 giay da co thé loai
bo hét vi sinh vat 6 nhiém trén nguyén liéu.
Khuén colifromva E. coli ciing & mtc khong phat
hién sau 10 gidy chan. Nghién ctru chan dua
chuot & 80°C trong 15 gidy da cé thé gidm mat do
vi sinh tir 10° - 10° 1an tir nguong vi sinh ban dau
10°CFU/g [14].

Cé thé két luan rang, thoi gian chan sau 30
giay 1a phu hop voi gia tri mau sic va cu trac, kha
nang loai bo vi sinh bé mat cho qua trinh ngam
gidm sau nay.

3.2. Anh hudng thoi gian chin dén ham luong
TPC c6 trong mang tay

Ham luong TPC c6 trong mang tiy tai cac thoi
gian chan khac nhau tir 10 - 60 giay & nhiét do 95°C
duoc thé hién & hinh 2.

130 H
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30

Ham Iwong phenolic téng (mg GAE/kg ch

20 -

10

105,66 l 18,760

‘ 99,63 L 7,94b

J

Khéng chan 10 giay

30 giay 60 giay

Hinh 2. Ham lwong TPC tai céc thoi gian chan khac nhau
Ghi chi: Ky hiéu chir cdi a, b cho thay swr khdc biét co y nghia thong ké (P < 0,05).

Két qua cho thdy, tang thoi gian chan giup git
lai ham luwong TPC cao hon trong nguyén liéu.
Mau khong chan va chan 10 giay ham luong TPC

30

thap, lan luot 1a 61,83 va 68,69 mg GAE/kg chat
kho. Sau 30 va 60 giay chan, ham luong TPC dat tu
99,63 - 105,66 mg GAE/kg chat kho, cao hon
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khoang 57,3% so voi khong chan. Tuy nhién, két
qua so sanh tai 30 va 60 giay khac biét khong cé y
nghia thong ke (P < 0,05).

Ham luong TPC duoc gitt lai nhiéu hon do xt
ly chéan giup bat hoat enzyme polyphenol oxidase
(PPO), 1a mot nguyén nhan chinh gay ra phan
tng hoéa nau va suy giam phenolic trong rau qua
[15]. Két qua nghién ctru nay phu hop voi két qua
nghién ctu cia Nguyen va cs (2019) [16], khi
thuc hién chan goc mang tay & 85°C, thoi gian 4
phuat giup giw lai vitamin C, TPC va kha nang
khang oxy cao. Tuy nhién, khi nhiét d6 cao va
thoi gian dai lam TPC bi anh huéng do cac hop
chat co trong té bao bi gidi phong manh trong
nudc néng va cac hop chat phenolic bi pha huy
dan dén thay déi mau sic va két cau. Loai nguyén
liéu, kich thudc cat ciing anh huéng dén hiéu qua

50

bat hoat enzyme va kha nang giit hoat chat khac
nhau [16, 17].

Vi vay, chon thoi gian chan 30 giay la phu hop,
giup gitt lai ham luong TPC cao hon so v6i khong
xtt Iy chan.

3.3. Anh huéng pH ciia gidm gao dén chat
liong san pham

Ngam diam la phuong phap bdo quan truyén
théng, st dung dung dich gidm gao v6i ham
luong axit acetic trong khoang 3 - 5%, pH thap
gitp bao quan, tc ché su phat trién vi sinh vat
gay hu hong. Trong khao sat nay, d6 pH cuaa
dung dich gidm gao dugc diéu chinh voi cac
khoang pH tir 2; 2,5; 3, ham lugng TPC trong
mang tay duoc khao sat sau 7 ngay ngam giam.
Két qua duoc thé hién & hinh 3.

30 A

20

Ham lwong phenolic tng (mg GAE/kg chét khd)

10 4

41,67 L 5,13k
40 39,17 13: 1,760 ‘
30,67* 1,53a
1
pH 2 pH 2,5 pH3

Hinh 3. Ham liong phenolic & cac diéu kién pH khéc nhau

Két qua cho thdy, anh hudng ctia @6 pH trong
dung dich gidm gao dén ham lwong TPC trong
mang tay sau 7 ngay ngam dam. Tai pH 2 va 2,5,
ham luong TPC lan luot 1a 39,17 GAE/kg va 41,67
GAE/kg chat kho, khong co su khac biet co y
nghia théng ke. Tuy nhién, tai pH 3, ham luong
TPC giam dang ké xuéng con 30,67 mg GAE/kg

chat kho. Moi truong pH thap c6 kha niang bao vé
hop chat phenolic tot hon, c6 thé do tc ché hiéu
qua hoat déng cua enzyme polyphenol oxidase
(PPO) - enzyme xuc tac qua trinh oxy hoda
phenolic. Khi pH ting 1én 3, hoat tinh enzyme c6
thé tang tro lai, ddn dén sy suy giam ham luong
TPC [18].
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Bang 2. Gia tri cdm quan chat hegng sin ph4m ming ngam gidm
pH Mau sic Mui Vi Trang thai
2 3,05+ 0,69 2,55+ 0,51 2,00°+ 0,65 2,75+ 0,55
2,5 4,05*+ 0,060 4,25*+ 0,50 4,25+ 0,44 4,30+ 0,47

Thtt nghiém cam quan san phdm theo do yéu
thich & cac diéu kién pH khac nhau duogc thé hién
trong bang 2. Két qua cho thay, pH 2,5 dat diém
cam quan cao vé mau sic, mui vi va cau truc. Mau
pH 2 giam c6 d6 chua git nén khong duoc ua
thich. Tuy nhién, mau pH 3 gidm cho hién tuong
ndi vang, nuoc bi duc nén duoc loai thit nghiém
khéi cam quan. Két qua khao sat nay phu hop voi
két qua nghién cttu Nguyén Ai Thach va Nguyén
Thi Ngan (2022) [19], khi tht nghiém san phdm

80

mit thai non ngam gidm da lua chon pH 2,5 1a toi
uu cho san phdm.

3.4. Anh huéng ctia nhiét @6 bao quin dén
chét lwong san phdm mang tdy ngam gidm

Sau khi chon duoc ché do chan 30 giay va pH
2,5 1a phu hop, san phdm ming tdy ngam gidm
duoc tién hanh khao sat 4nh hudng ctia nhiet do
mat 5°C va nhiét d6 phong 25°C, tranh anh sang
dén chat luong cta san phdm trong 14 ngay. Két
qua duoc thé hién & hinh 4.

70 { 68,16/ 4,8>

60

50 +

40 -

30 1

20

Ham Iwvong phenolic téng (mg GAE/kg chét kho)

10 1

21,16 £ 3,182

ONhiét d6 mat ( 5°C)

Nhiét dé phong (25°C)

8/79 £ 1,292

1 ngay

7 ngay

14 ngay

Hinh 4. Ham lwong TPC theo thoi gian va diéu kién leu trit

Ham luwong TPC giam & ca hai diéu kién nhiet
d0 khao sat, dac biét tai diéu kién nhiét do phong
25°C. Sau 14 ngay, TPC giam dén 81% so voi &
diéu kién mat 5°C véi muic giam 1a 76%, cao hon
nhiét do phong 4%. Két qua nay phu hop véi két
qué nghién ctu cta Nguyén Ai Thach va Nguyén
Thi Ngan (2022) [19] trén san phdm mit thai non
ngam giam, theo d6 su suy gidm phenolic theo
thoi gian, nhung toc do suy gidm cham hon &
diéu kién lanh. C6 thé thay, cac hop chat phenolic

trong rau qua mudi chua c6 xu huéng suy giam
theo thoi gian bao quan sau 14 ngay [20], nhiét
do bao quan thap cé thé giup lam cham qua trinh
suy thoai nay [21].

Vé vi sinh vat, khong phat hién vi sinh vat gay
hai gom: Cac chi tiéu téng vi khuan hiéu khi,
coliform, E. coli va téng n4m men, nim moc & ca
hai nhiet do lwu trit. Két qua nghién ctu cda
Aljahani (2020) [22] ciing cho thdy, moi truong
axit va néong do mudi cao trong dua chua c6 thé
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giup tc ché vi sinh vat. Vi vay, nong do gidm an
pH 2,5 1a diéu kién t6t cho qua trinh tc ché va tiéu
diét vi sinh vat tap nhiém vao san pham.

Vé mau sic cta san phdm mang tdy ngam
giam, c6 su thay ddi trong qua trinh bao quan. Tai

nhiét do phong 25°C, mau sic bi gidm, mat mau
xanh sau 7 va 14 ngay. Tuy nhién, & diéu kién luu
mat 5°C, mau sic duoc duy tri, khong cé su khac
biét sau 14 ngay bdo quan so v6i mau sau 1 ngay
bao quan. Két qua duoc thé hién & hinh 5.

-
——
ﬁ
. -

_B

D

Hinh 5. San phdm ming tiy ngam ddm dugc leu trit & diéu kién khac nhau
Nhiét do phong 25 C theo thoi gian (A: 1 ngdy, B: 7 ngdy, C: 14 ngdy) va nhiét do mat 5°C theo thoi

gian (D: 1 ngdy, E: 7 ngdy, I 14 ngay)

Khéao sat cam quan theo do yéu thich duoc
thuc hién bang phuong phap cho diém theo thang

diém 5, s6 luong khao sat 1a 20 nguoi. Két qua
duoc thé hién & bang 4.

Bang 4. Gi4 tri cAm quan sian ph4m ming tay theo cac diéu kién hru trir khac nhau

Diéu kién luu Ngay Mau sic Mui Vi Trang thai
1 4,00 + 0,007 4,00 + 0,00° 3,80 + 0,41> 4,00°+ 0,00

Nhiét @6 phong 7 3,15+ 0,49° 3,50 £ 0,51° 3,55 +0,51° 3,75+ 0,44
14 2,80+ 0,41°¢ 2,55 +0,51¢ 2,25 + 0,444 3,35°+ 0,48

1 4,00 + 0,00? 4,00 £+ 0,00° 3,95+ 0,22 4,00°+ 0,00

Nhiét do mat 7 4,10 + 0,30* 4,15+ 0,36* 4,20 +0,41* 4,35*+ 0,58
14 4,00 + 0,00? 4,05+ 0,22° 4,00 + 0,00 4,00°+ 0,00

Két qua sau 1 ngay cho thdy, khong c6 su
khac biét cdm quan va trang thai gitra hai diéu kién
luu trie. O nhiét d6 phong, sau 7 ngay, chat luong
cam quan gidm & diém yéu thich vé mau sic. Diém
mui vi va do cting clia mang tay van con git duoc
chat luong so v6i ban dau. Tuy nhién, sau 14 ngay
Iwu trit, san ph4m bi mat mau xanh, chuyén sang
vang, cau truc mang tay bi mém. Tai diéu kién
nhiét do mat, chat lugng san phdm duoc duy tri 6n

dinh. Két qua nghién cttu ctia Radman va cs (2023)
trén 14 hai can bdo quan bang gidm cho thdy, da
duy tri mau xanh va do ctng tot nhat [23].

Vi vay, dé giir chat luong, mau sic va do gion
cho san pham, nhiét do mat 1a diéu kién ly tuéng
dé bao quan mang tay trong thoi gian dai. Két qua
trén ciing cho thay, vai tro cta gidm va diéu kién
bao quan trong viéc duy tri chat luong cam quan
va héa ly ctia rau qua ngam chua.
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4. KET LUAN

Chan tai 95°C trong 30 giay, pH gidm gao 2,5
1a phu hop cho viéc ngam gidm mang tay, mat do
vinh sinh duoc kiém soat, gia tri cAm quan va ham
lwvong TPC dat cao nhat. Ham luong TPC sau 14
ngay luu trit & nhiét do 5°C dat 16,02 mg GAE/kg
chat kho, cao hon khoang 2 lan so véi mau bao
quan ¢ 25°C. Bao quan nhiét d6 mat 5°C thuan loi
cho viéc luu gitt ham lwong TPC, kéo dai thoi gian
stt dung, mau sic va cam quan cta san pham. Két
qua cta nghién ctu nay cung cidp thong tin cho
qua trinh ché bién va bao quan san phdm mang tay
ngam gidm va mot sé san phidm rau c@ia ngam
giam khac.
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INFLUENCE OF BLANCHING TIME, VINEGAR CONCENTRATION, AND STORAGE TEMPERATURE ON
THE QUALITY OF PICKLED ASPARAGUS

Tran Thi Mai!, Pham My Le Hoa!

!Institute Of Engineering Technology, Thu Dau Mot University
Abstract

Asparagus is rich in nutritional value which is widely used and processed into many products. In
this study, we investigated the impact of blanching time (0, 10, 30, 60 seconds at 95°C), vinegar
solution pH (2 - 3) and storage at cool and room temperatures over a 14 - days trial period. The
results showed that blanching at 95°C for 30 seconds and pH of 2.5 were suitable for pickled
asparagus, achieving the highest sensory value and total phenolic content (TPC) of 41.67 mg
GAE/kg of dry matter. Cool storage helped maintain higher total phenolic content compared to
room temperature, achieving 16.02 mg GAE/kg dry matter after 14 days. These results provide
more information about the effects of processing and storage conditions on the sensory quality
and active ingredient content of vinegared asparagus products.

Keywords: Asparagus officinalis L., blanching, green Asparagus, total phenolic, vinegar.
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