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Finland Ropy Sour Milk, “viili”, Analyzed for Its
Acidity, Viscidity and Constitution
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S, 77— ) arBERR—L (@25
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BE, 202 1RMIC 1 BOEE T, 20 BEEET
Bife L 2Bkl 2 kR AWz, 72, HEH
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Kevytviili INGMAN) l22WT, K4, HF >3
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72, ZORK 2 HHIRA L CTERBRAICHL 7225
Bk DEEEEDFER TR~z & 512, ERIRICDOWTD
SEBAbIE R, WHEHhEL AN, ERHICHT S
ZLIETRETH o2, UL, HEEFLICBU SAR
WREDIBEHNER L HZ 5L, ZORIMRAFLIRH
FICHLBE O ERBA I E D L 5 2L T 222D »
THUET 2 UEH D 5, 4hlTZ NI DWW T
BEF LT v, 4%, BERNZERENELZ
SHT A LENSD DB EFHEZ T b,

=, BEEMEOEIE, 2 HARHAT0.599, 4 #EAGH LI
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HLIMET 25.5~28.0g Th - 72, & biz, BHEMEID,
2 AR H % 0.483, 4 #:ACH LIFEAT 0.829~0.855 T
Hotze TR, 2H#ARES8.5g, 4 H#HAVH LI
7521.1~27.0g TH N, wItucBWwTH 21ALH
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0 02 0.4 0.6 0 02 04 0.6
BE BRI B EERR(H)
B6 viilivT 7 AF v —5tEhig (2 4R H)
S (g) =HX (% 200 g) /20 (g), 20: 7/AVZ 44— 20 (cm) ; BHEE=A,/A, ;
7ot (g) =HX (A,/A,)
£ 2 viilli oWRFN T 7 2T - —F5ME
X (g) HEEN 7 LM (g) B2 (g) HEEM A Lt (g)
2 62.0+3.6 0.599+0.04 36.4+2.4 17.5+0.6 0.483+0.00 8.5+0.3
3 130.2+4.7 ND ND 28.0+1.2 ND 27.0+2.7
4 118.8+2.7 0.467+0.00 55.4+2.2 25.8+1.6 0.829=+0.02 21.4+1.6
5 106.8+1.2 0.479+0.00 51.1+1.1 25.5%+1.0 0.829=%0.00 21.1£0.6
6 132.3+3.2 0.463+0.01 61.1+3.1 26.1+0.9 0.855£0.02 22.3%£1.0
72, 5. — i B2
— DG EE R 3 IR L 72, BE No.6 D
4, EREEM IK53id 88.3%, #2278 3.0%, 1Y 3.4%, HE

Kz, THALDRBHCOWTERRE 1T 72,
EHEAs 2 WA H I T 3 AL H LY, T 7
2 F v —IZ BT DRI EAL Twb L) IEL S
Nz, T3V A A= —I2 & 2 REMHE & FEREDE
FITH-72, ZORY S, viili ORCEEEIC &
LRBOFMTIE, 2H#AH & 3 H WAL
BwT, 8EH B IRFBERT, WHEAFEICE
1b% 52 462 DERDEA 2D Tid e vwd & &
bz, £7:, AL EKRIZOWTIE, %
HhbZricd->T, JisksPYBEOGBERII—-T N
FIZIE L T kG IR by, 6 HD
FETY, Villi HEDF— RO b - 72 F 0 it
WERL T o, 2NS5NDT X3, viili 2 #E4S
FERT DI ik > T, VHERE DB S He
EEL TWDL I EHRBEINEGD, HBELHRNIL T
Eh o1z,

4.6%, K53 0.7%TH -7, 72, & No.7 Dk
573 89.7%, F v ¥783.0%, IRE2.1%, ¥E
4.5%, K53 0.7%TH =72, ZD L )iz 280 viili
D—MBEAHBUL, TNFTNDBEBRICERNDS - 72
Bl & TR E A b T I BV oo, 13T
BThH-72, &IREVEI— 7N+ ORSED & g
5 &, viilli OWHE»E TGS, 1ZIZFEBEORK
GHBTH - 72,

£33 villi D— S (%)

Koy Zo378 fRHE WY

viili (No.6) 88.3 3.0 3.4 4.6 0.7
viili (No.7) 89.7 3.0 2.1 4.5 0.7
yoghurt® 88.8 3.2 3.0 5.0 0.8
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£ 4 viili DHE
) ‘ #A# No.
HE MU
1 2 4 5 6
CFU/ml
BCP 2.0X107 1.5X108 5.0x108 5.4x108 1.0X108 7.7X107
MRS 2.1X107 1.5X108 1.0x108 2.5X107 6.5X107 9.0Xx107
PDA - 1.3X10* 3.3%x104 4.4Xx10* 3.0%x104 4.8X10*

6. IR SBEREE

FREOIEEH L BEBEOARHBIC D Tid R4
IR L 72, EEBOSAE, BCPM7 Vv — A7
bEEHL T 2.0X107 A 5 5.4X10%, MRS £ 3 T
2.1X107 25 1.0X 108 D& TH D, BCP » &tk
B b T h A h LB ED - 72, £72, PDA 551
12k AEBEHOEERIL, 8 No.1 %k %, 1.3X
10t 25 4.8X10* DR TH ) AR L =S
o tz, ZOIEEREEIE, b ETAES N5 FHEE
FUC BT IBEE BT LTI LWEE
ETHBH, BEHDEREE TOHRL w5k
Ez bz,

Kiz, AL DB Lo EES L7z LM EAH
DRIEERBIE D, ESHIRLEZLHIC, KE
M & LTI, BRI Lactococcus lactis \ZJ&T %
LoD 4 R BEE L7, T D Lactococcus lactis 12
(2HEfE > L C, L. lactis subsp. lactis & L. lactis
subsp. cremoris D& 5%, AR RER TRRE T
LETIBEL LD -2, T2, ~T 2 ILERE TR
B 15 ko, HERBRDOFER, Leuconos-
toc mesenteroides & Leuconostoc lactis & b b
LS, 6kkE IRDBER N2, T D, Leuconostoc
mesenteroides (2138 LICHMEN 3HEH D, TN
ZOWTHBKIRET LI L3 TE L » 2, 40
R L aBEI N~ T o IR DY, RI—F—¢&
LCimmEnzd o, RESHERLZL DD
SWTIIFETH B, 72, viili DFEIHREFEHFL
FRERE D A T, MDFEREFL & E DAL LTIz,

SORE I, EFFERIEH, PDA R TR
FEL, PRI ZEOBARZREL 255 WADYINIC
ISR EF (4~ 6 X10~30 ym) # T 5
Geotrichum candidum & RIE I N1z, RKE % R
g—F—r L728RIE, brETEEEIN TS
WZEhL, ZOMEwNIERICED L) HEERE
FODHIZOWT, X HICHMIIRE T 5 LESDH
LrFEZTN5,

4, 74 > 7> FEOKEZFEREIL viili D#EL
SEOOREE, R, WIRMERE L VERRRE

AT 720%, viili DEEF IR T 5 -oiciE, 414,
$ N EEWN LT 7o —FIl L 5RBINETH DL L
FZ2Twb,

&5 viili 2 b HES N FLERE ORI

Lact.  Leuc. Leuc.
% lactisV  lactis? mesen.?

4% 9k 6 K

B c c c
VAN X + + +
TR RS LR — + +
B F T — - -
REEE (C)
10 + + +
15 + + +
40 - - -
45 - -
NaCl it (%)
5.0 20/44% + +
6.5 — - -
10.0 . .
pH it
4.2 + — -
4.8 - - -
8.5 . .
9.6 . .
FLEE R L D D
TAX=>h56 NH, 3/44 0/9 0/6
CatErsTXAMN) > 0/44 0/9 4/6
Wb & DERE R,
Tov/—A 10/44 0/9 0/6
VANV 0/44 . .
) R—Z 44/44 . .
TNTF—R . 9/9 0/6
INna—2A 44/44 9/9 6/6
a—7u—2A . 9/9 3/6
<Nk —=2 10/44  9/9 2/6
77 F—2 44/44 9/9 6/6
oo —2 10/44 0/9 0/6
274 /=R 0/44 . .
VILE F—J 0/44 . .
H)rr 0/44  1/9 1/6

Y Lact. lactis: Lactococcus lactis
2 Leuc. lactis: Leuconostoc lactis
¥ Leuc. mesen: Leuconostoc mesenteroides
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74Ty FOMEFEBEILTH 5 villl, %6 U
AL HEREFE I & 0 SR L 72 viili OFFPER B S 22
T 520, BIE, Wik, —RRaattalBL S v
PR IIRET 24T - 12, SRR & - (R
L 7z villi DIRFEIC & 2 EEEZ I, &FREHR, R
HEDWFTHICBWTL AR RELEIT L
<, BRERED RIFCHIUTRGTEO WS IR
RN, AR L DARL EERR, B
HERE e i, 2t H e 3SR HOMAARIZ B
THPERIRF I R & B (b3R5 7z, viili D—
R4y 13 yoghurt & ITIZREMTH - 72, FLEEEH
12, b ETERES N EHEEILICBIT 5B -
HET 2 b TS WRETH > 2, 72, viili
DEFEIREE I IEERE N AT, MOREEILEE
VAP SW (WA

# B
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Summary

“Viili,” the sticky fermented milk of Finland,
was studied to clarify its acidity, physical prop-
erties, and constitution.

Acidic changes occurring with the passage of
time were similar in the original product and its
subcultures. In both non-stirred and stirred
“viili,” the consistency of the second-generation
subculture differed from that of the third-
generation subculture. The constituents of viili
were comparable to those found in yoghurt.

Microbiological analysis showed that the
number of lactic bacteria was lower in “viili” than
in fermented milk products of Japan, and the
lactic bacteria were solely those of lactococci.
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