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Abstract

Effects of high pressure processing on physicochemical and microorganisms properties in birch sap were investigated
using variable high pressure processing conditions. The viable cell counts of untreated birch sap was 4.0 log CFU,
whereas high pressure processed sap were not detected. In birch sap was treated with 450 to 550 MPa, microorganisms
were not detected during storage period, and physicochemical properties as well as color were slightly changed.
The more processing time and pressure, its quality variations were more stable and then its optimum processing
condition was determined with 120 sec at 550 MPa. The microorganisms and physicochemical properties of treated
birch sap were investigated during storage at 5°C and 10°C for 45 and 28 days. Changes of physicochemical properties
of treated birch sap were smaller than those of the untreated, but viable cell count were not detected during storage
period. As for pH, °Brix, and turbidity result of birch sap, quality shelf life of control and treatment were 4 and
24 days, respectively. Especially, AE value of instrumental color was untreated birch sap 4 days similar with the
high pressure processed it for 28 days. These results indicated that the high pressure processing can be used as
an effective method to improve the shelf life of birch sap.
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o

Qe 98 4G 71 9 AFFH A7} Basich
o B 7Y e /b QubEel AEe) Ay
AR JPYF £, Gu] Wl Fo| 2EAL FAIHe]
7] W&ol 81718 7} (non-thermal process)”|&©] 28
Hojof dth(12). HI7FE 7hgele LAY H2a A7
(pulsed electric field, PEF), ultraviolet(UV), irradiation,
ultrasound, ozone, ohmic heating, high pressure processing
(HPP) 59| 714 ] 7]=o] 3-8+ ATH13). 7L &
HIT FEZ WA Qe ¥7bE 7FE o = HPP Vsl
A= (14), ol& F2 S ol &t AR =314
QA S sl AGAT= B4l Al AF A
B W ol e} o] JHEE, A, B A 3k
Hhg-0] dgko] A} Ho AlFe] FEWSE A9 flef
25 BAS AT, #8718 94 olFE & 5 e
Zler 2 AHAem Zga 9lk(15,16). 2000
o] Z 2 AlMgy} AL AFde HER T S1F
5 HAbE 2 e AT FAom A 8ol &
A glom nEA TS 93 HystE VeR AMSE
I JANAT), A AZAY S S HPP A=
o2l By ul glck

uebs] B Ao M e AR o] A& A
7171 918t W o2 HPP 7|&< o]-43k] HPP A 2] Fe
olg}etA WslE #EstA, AL FPH R o] &F A
T 7P T e AEQ A7 B 2o WE nAE
9 FAE5G e AR E A s3th

R

AFHMZ

B Aol A ALEE AET49 birch sap)S SKSIS]
(FH F540 A 947 A AT 2dA)ew
2E Ao} A7E Al n, AT e A3
aled 1 um 13+ o3}, 045 ym 23+ <3}, UV A A2
F 20CAA WE wBE AL sFak] Ao AFEa
o,

High pressure processing(HPP) =z &3
2743 Aol E917}7] % HPP(Hyperbaric 135, N.C.
Hyperbaric, S.A., Burgos, Spain) 2] 712 243517 $13
o2}l Table 17} o] 571A1¢] AeWhHE B2l 5T A
oA 12} ob] A&E-S At o Ao wal 2 A7
A& HPP Ag] A$ AT g 130 mLA Hit &
710l ol W& & ok 10T & FYUYAA 550 MPa,
120 sec®2 2%}t A2l E shed 59 10T A%arel] #7%
s A7 3t e olslet Y nAEE 54 54

a5t

S ZAA-FEE A A4 A3E (2017)

Table 1. Preliminary experimental test for set HPP conditions

Sample” Pressure (MPa) Time (sec)
Control
BS-1 550 30
BS-2 550 60
BS-3 500 60
BS-4 500 120
BS-5 450 120

"Control, non-treated birch sap; BS-1, birch sap treated with 550 MPa pressure for
30 sec; BS-2, birch sap treated with 550 MPa pressure for 60 sec; BS-3, birch
sap treated with 500 MPa pressure for 60 sec; BS-4, birch sap treated with 500
MPa pressure for 120 sec; BS-5, birch sap treated with 450 MPa pressure for 120
Sec.

2= (°Brix), pH ¥ &= &3

ARG o] AFz o] whE FE(°Brix) W=
refractometer(RX-5000q, Atago Co., Ltd., Tokyo, Japan)&
20CoA =339 th pH & pH meter(Sevencompact™
pH/Ion S220, Mettler Toledo AG, China)E ©]-&-35}o] 33]
Sk & Atee o 1 mLE #Hold 1% dlst
gl &4& AAFe R slo] 2HE A% 7 (Titroline”
5000, SI Analytics FmbH, Germany)E °]-&3}°] 0.1 N
NaOH &9 0.2 A}F A7 sl3ith 28] NaOHE- 2 ¢] 4
BEmL)E Y] F2 71411 malic acid= $HiFsto]

UERH ST

a9 B &3

AT o] A2 me 2 gl ge W)
+ UV-spectrophotometer(UV-1800 240V, Shimadzu, Kyoto,
Japan)E ©]-8-3}o] 2 = (browning index)+ 420 nmol| A
71231 = (turbidity) = 590 nmol| A Z42e] FFEE S5
SFATHD).

A T

ARG Fdo] Az g Aes a3 g
(L=0.00, a=0.10, b=-0.05)°.% HA ¥ 2x}7](CM-5, Konica
Minolta, Ink, Japan)E ©]-8-3}¢] ™ &= (L, lightness), 24 &=
(a, redness) 2 A (b, yellowness) @tz YERNATE
HPP A 2|3 A5 E 7|Eemsto] Ae]$e] Msta el
A, FFEMAA] L, a 2 b 3 717 1000, 001, 0.00°]
Aot k| Al g7k A E2jo]E YEehl & AE(total color
difference) #k< T2l 212 o]&3st] ALlalth23).

dethF, o2, e, 27 53
AR o] Aol e A¥kAlwE, T
2t Sl AHEE HAG AFH L FHES AEFTAH
upe}t AAJSITh AR S ol m= i 08
salines 7}ale] &4 o7 34 S o] plate count
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(PCA, Difco, Franklin Lakes, NJ, USA), desoxycholate
lactose agar(DCLA, Difco, Franklin Lakes, NJ, USA), potato
dextrose agar(PDA, Difco) Bl Aol pour plate®] &2 7 &3}
of 36 CollA] oF 48413t ke £ 15-300709] =& 44
3t HJ 3-S5 ©l3le] colony 5 AlS8Fe] =733k colony
forming unit(log CFU)C. 2 F A8 1, th 2 FAAE
©. % EC broth #jA| 5 o] &3] 24413t v 5 gas7} A7
4 s gelste] 79 AH ARE g<st] £4
(negative)/ F/d (positive) 2 3EA] S} T}

AE A= BA 29 SPSS(18.0, SPSS Inc.,
Chicago, IL, USA)Z ©]&-3le] HFzty EF0x1E5 4k
3kl aL, #7477l e o] 3}ehA W ske] fro A AfolH]
25 93l Duncan’s multiple range testZ p<0.05 Gl 4]
Al Z7Ee] Fo A Q] Afol & HSEHA

Zu o nE
R=LLR Soho| Za wistol mE 3N = MY
9= 450-550 MPa, 2] A7t 30-120 sec 59| thoFsh
Z7 02 HPP A2k A& 5T WAzddA
634 Bt AASHA] A E 0]5}8H4 W)= Table 29}
Fig. 13} 2t} G+ #4713t 5 control 3 HPP 27104
1.2-1.4 °Brix2] ¥ 9|2 2 W37} IR % HPP v X 2]+
o] pHE= 5.86014] 4302 7H4ste AdS B Aes
0.042%l A 0.121%7H] 7 et e Btk 9
AAsHA 1597 pH WS A3 A3} control2 1
W3} Zo] 0.3-0.5209 ®ksle] HPP A2+ 0.04-0.12 1
W stEo] nlASHA UEHSITE Kim (192 #1737 3=
el A2 S sl 4 -Hu HPP A2 & 315wl 8}
Al R JA dojuA] eheral si3ith 53] control
9] pHE %7] 5.86904 6397t A7 3 4392 wj$- 2
W3S B9l o1} 500 MPa |4 120 sec AAEF HPP 2] 2]
S A A F 60404 63U7E A F 57022 pH W}
27 Vebsteh o]l A3 Shin S(10)2] g2l T
= o] &3t AT o] A7FA] A4 ghe]o T} A g
T} nxElte] Fre Aol AR e AAdS e
Wsd AU & Ashe B2t pH 74 @]
AT Hael A et 43S Btk ol 859
= 28 ARUFE oo EAshs f714F 9 thld 5o
FF R Tol Bol nAyYE] FH oz g fr)at Tt
= pH7} SopA Il Atert S7kske Aarh vehte 2l
2 Atzdch
AP S=ale] HPP A8] & A4 717t F<t pH, 2%
2 greo] Wl -2 Fig. 13 2t} vhFgt HPP A&

27 5 BS3wo| ThE 2719 &) pH, 2= 2 g9
sz 71 A A Ve AR 82 500 MPa, 120
sec®] A 2] A Aglshe o] 0|38t Wsls HAa
shsle A 2oz Hrstslth

g, vkt dFEd 2 e Fd AGREE @
e mAE F2olgan & 4 et theke HPP X7
2 nAES ZR1gt AE Table 3o YERASITH
Control®] 73-%- 7] v]A&E©| 4.19 log CFU °|A] 64 o
+ 634 log CFU 7HA] S71E vt kAol 7% 1597t
2] °F 1 log CFU 9] FFol M= AEE A &3k, HPP
Al F ZgtellE AlE vAF2o] HElE doA
E4E oplste] APEE1(12), ALl oA a4

Table 2. Changes in physicochemical properties of birch sap
treated under various HPP conditions during cold storage at 5C

Storage period Sugar contents

Sample” (day) CBrix) Total acidity (%) ~ pH

1 14401 004240004 5.86+0.00°

ot 6 1.40.0° 0.045:0.004"  5.53+0.00°
ontrol

15 130.1® 0.062+0.004°  4.99+0.00°

63 1340.0° 0.121+0.007  4.39+0.00°

1 1.3+0.0° 0.042+0004°  6.04+0.00°

- 6 1340.1° 0.040+0.000"  5.98+0.01°

15 1340.1° 0.045+0.004*  5.8540.01°

63 1240.1° 0.045+0.004°  5.38+0.00°

1 1340.0° 0.025+0.004°  6.04+0.00°

. 6 140.1° 0.027+0.000"  5.98+0.01°

15 1340.0° 0.029+0.004°  5.86+0.00°

63 1240.1° 0.038£003°  5.65£0.00"

1 13+0.1° 0.027+0.004°  6.04+0.00°

Be3 6 1.440.1° 0.027+0.004°  5.98+0.02¢

15 14401 004240000 5.8620.02°

63 1240.1° 0.058+0.000°  5.04+0.03"

1 1340.1° 0.025+0.004°  6.04+0.00°

Bod 6 1340.1° 0.025+0.004°  5.98+0.02¢

15 1340.1° 0.027+.000°  5.8620.02°

63 1240.1* 0.040£0.000°  5.700.01°

1 1.3+0.1° 0.02510.004*  6.050.01¢

5o 6 13:0.1° 0.040£0.000°  6.00+0.01°

15 1.440.1° 0.040£0.000°  5.87+0.01°

63 1240.0° 0.065+0.004°  4.88+0.02°

Control, non-treated birch sap; BS-1, birch sap treated with 550 MPa pressure for
30 sec; BS-2, birch sap treated with 550 MPa pressure for 60 sec; BS-3, birch
sap treated with 500 MPa pressure for 60 sec; BS-4, birch sap treated with 500
MPa pressure for 120 sec; BS-5, birch sap treated with 450 MPa pressure for 120
sec.

IMeans=SD (n=3) with different superscript in the each column (HPP condition group)

are significantly different (p<0.05) by Duncan’s multiple range test.
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FHEA G

Browning index
(Absobance at 420 nm)

0.1
0.0
1 13 25 37 49 61
Storage period (day)
04

314 A247A A3E (2017)

2 A3 Ed A3 A%E Bivh

234 o 7 o)A F ol A= 500 Mpa©l A 120 sec, 450
Mpa©ll 4] 120 sec ©] 7 ZZ1A] o]&}8t Bl njA &9 xﬂoi
oA 71 2 &3 F JERGAIEE, Chen TQDOIA 2314t

Aol 20€ el spso} RO| FANIE Al ugkS
w) HPP A2 A|7ke] Lol A%, 123 PEo] ¥25E

g Eel AEe pzel ko] A7 o=M Aol ol
=tk APAT ) we} AU Sole] o]2eba B w4
2814 Aol e 78 17] 9l8ial 550 MPa, 120
sec 9 Aol PO the AWS AAFTh

Table 3. Changes in microorganism of birch sap treated under
various HPP conditions during storage at 5C

(unit: log CFU)
. Storage period (day)
B 03 Micro Sample” il Y
=Y organism 1 6 15 63
=

B Control ~ 4.19t0.01”  6.34:0.04 - -

!

- N 02 BS1  054:006  ND’ ND 3.89:0.01

-

i E Total BS-2 0501020  0.6940.09 ND 3.47+0.02
E o1 |} / bacteria BS-3 0.30+0.00 ND 024+024 350007
= BS-4 045+0.15 098002  0.30:0.00 ND

BS-5 077007  1.15%0.11 ND 1.2420.01
0.0 t t ; :
1 13 25 7 49 61 Control ~ 0.800.10  1.47£0.01 - -
Storage period (day) BS-1 ND ND ND ND
Fig. 1. Changes in browning index and turbidity of birch sap Coliform ~~ BS-2 ND ND ND ND
treated under various HPP conditions during cold storage at 5C. group BS3 ND ND ND ND
{>—<>, Control, non-treated birch sap; [ ]—[], BS-1, birch sap treated with 550 BS-4 ND ND ND ND
MPa pressure for 30 sec; A — A, BS-2, birch sap treated with 550 MPa pressure
for 60 sec; x —x, BS-3, birch sap treated with 500 MPa pressure for 60 sec; * —*, BS-5 ND ND ND ND
BS-4, birch sap treated with 500 MPa pressure for 120 sec; O — O, BS-5, Birch : : j j
sap treated with 450 MPa pressure for 120 sec. Control - Negative Negative
Values are meanstSD of triplicate determinations. BS-1 Negative Negative Negative Negative
- = . ) BS-2 Negative Negative Negative Negative
S Ao dddd. ATl 292 AR o E.coil . . . .
- BS-3 Negative Negative Negative Negative
Aatwe] HEEAL A7l S7HESFE ¥ S4EHE . . . .
Ao gol & 2= glolr). uhAd] HPP A2l o] Az A& BS-4 Negative Negative Negative Negative
BS-5 Negative Negative Negative Negative
%aw%01bgamohﬁaqau@ﬂ WgEzed 5 == - :
= Control, non-treated birch sap; BS-1, birch sap treated with 550 MPa pressure for

=57 gol s Alojd Ao w YEyith vkt
HPP A2l 5 5T WARET 27 dvbyete] o
gk Ao 58S B3Yt A% $o] 235 & o BS4°F BSS
7} u]/\ggzﬂ-ﬁ o7 u]& oyt g}ﬁ HY
AR e A EF e A TIE B E @A
A|2016-645) M| A 71EFSE2ZH] WA 2 log CFU ©]
st g E o] em18) AR o] &H7] A=
dukAlgte] 71 & A3 7]5Eo] Holokgith BS-1, BS-2,
BS-39] YA ZhS 2 log CFU o]} o2 7]|5S %3&}
o] qtAd BE2] gFo} x7do] AgsHA]| ¢ka, BS4, BS-5
T 218 7217 500 MPag} 450 MPa® 48& th=x] 2t
FL3 Az2] AI7FI 120 sec oAl LREAIT g log CFU ©]3}h

ol

30 sec; BS-2, birch sap treated with 550 MPa pressure for 60 sec; BS-3, birch
sap treated with 500 MPa pressure for 60 sec; BS-4, birch sap treated with 500
MPa pressure for 120 sec; BS-5, birch sap treated with 450 MPa pressure for 120
Sec.

DAIl results are expressed as means for three replicates.

IND, Not detected.

NHYSTo| mE 4040 o|5tstx st

A 21 4% A3= 2% E HPP 3191 550 MPa,
120 secO. 2 AR S X283, 5Tk 10T 2H2)
o] A A7dstuA olstet WstE J&%_ 5} tH(Table
4, 5). 5°Cell A7 HPP mIA g C-59] pHE %7] 5.6991
A 1397 A Foll= 49602 Hzﬂﬁ] ZHaEda, Al

F
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= 1397 AAstE B9 0.013%014] 0.085% = Z7)16h=
ZAE A} grE 7)) 0014904 A A 13L Aol =
108121 0.14071A] F7Feksda, AWM= Fgk Z7]0f] 0.0319]
A A7 139 A9l = 0238704 543] 7k = A g9l
g 4 AUtk kAR HPP A2l H-5% 2719 pH 5.59
oA 13Y71A] 55502 Ae] ¥igh} il el e e}
WA 2FSIAI 9 45U AL 71A] 5492 pHE| W7t A
ket A= 1931 0.022%04 13L 3} 0.042% 0.2 A 2]
Hr} ghakgl S71E Btk g9 2 A% S5 HPP 1A
2] 72 0.01491 4] 0.140, 0.031°4] 0.238= FA3| Z7}a}
AR, HPP A 2] 192} B 0,024 4] 0.020, 2=

Table 4. Changes in physicochemical properties of birch sap
treated under HPP conditions during cold storage at 5 and 10°C

Storage period Sugar contents  Total acidity

Sample® i) (B %) pH
s 1 13520007 0.013:0.000°  5.69:0.03
13 124+000°  0.085+0.003° 496003
s 1 126+0.00°  0022+0.003°  5.59+0.00°
13 1274001 0.045£0.003  5.55%0.00°
10 1 133+002°  0015+0.003*  5.69+0.00°
13 1142001 012120004  4.17:003"
10 1 127:001°  0.025£0.004"  5.6020.00°
13 125:002° 00450007 5542000

UC-5, non-treated birch sap during storage at 5°C; H-5, birch sap treated with 550
MPa pressure for 120 sec during storage at 5°C; C-10, non-treated birch sap during
storage at 10°C; H-10, birch sap treated with 550 MPa pressure for 120 sec during
storage at 10°C.

MValues are meansSD of triplicate determinations.

IDifferent superscripts within the each column (storage temperature groups) indicate
significant differences (p<0.05).

Table 5. Changes in browning index and turbidity of birch sap
treated under HPP conditions during cold storage at 5 and 10C

Sample’  Storage period (day) ~ Browning index Turbidity
1 0.031+0.00% 0.014+0.002°
s 13 0.23820.005" 0.140£0.005°
s 1 0.03920.001° 0.024+0,001°
13 0.03920.005" 0.020£0.001
1 0.031£0.002° 0.014+0.002°
10 13 03320001 0.191£0.004°
1 0.056+0.006" 0.021+0.004"
1o 13 0,03320.002° 0.01520.006"

UC-5, non-treated birch sap during storage at 5°C; H-5, birch sap treated with 550
MPa pressure for 120 sec during storage at 5°C; C-10, non-treated birch sap during
storage at 10°C; H-10, birch sap treated with 550 MPa pressure for 120 sec during
storage at 10°C.

Malues are meanstSD of triplicate determinations.

IDifferent superscripts within the each column (storage temperature groups) indicate
significant differences (p<0.05).

192} 0.039914 189 %} 0.0400. 8 A2 W37} gigich

o] 3t A3+ Park 5(22)°] 21}t A3 FEe=
6047t A gstiA FAWASIE A 23 T 2 3
T AEe =9 75 pH 2 4b=e] Wyt AA dojykent
HPP A 2]gt <o) 7% o|3}8t2|}l ®sl7t Aol dojuA]
Zdti= AFtole dx|et= jgolth

10Tl A7t controlTQ! C-10% 5TColA A3t 745
o} BU3sHAl 27] pH 5.699014 13U3F A Foll& p
417744 FFaE o] 5TCoAA A8t & Wt ¥gtFo
o A #hete AES Btk a9 wet Als, Be
W= T3 5THT ¢ 2 HstE Hion, Are
0.015%° A4 0.121%7}A] 2715 31, &%= %7] 0.014904
139 A& T 0.1917H4] Z271E 90 2 5% 0.03100 4
0.33271A] < 108 o]%de2 FAHA Eolxtt Hlo|E &
UERAA] e59kA1 9 HPP A 2]+¢l H-102 1009 A=A
o A 2449 F<F pHE 5.60-5.50, B 0.015-0.021, ZW %=
0033005622 & ¥} glo] HgH k& Hof o|glshd o
2E kAol g 1ol oy, A4 28 o= BrixS A<
g g F pHE 49622 FAE N, A7} 0.078%, B
0064, ZHE 012202 Z718ta) e A&7 27}

— T

—_

o WE pH A % F A gr AW ro] Z7h= S
el EAlet= plAEo] F28HAA f714F 3 tiAkE©]
ARER7] WEo 2 FtE k).
MYz mE $o4o| Mz s}

21Fo] A Wigks AEE gAY 7t E o dojut
= gkl oz A Fe] F-d Eet dFE A
th A8 B AR e mE AeE 273 A 3= Table
67} 2th A =l W 5t 99.34, 99.70, 24

Tv 33t -0.15, 0.03, M= FHt 079, 1.13 Y2
24 =0}k HPP A 2]¢l H-5, H-10 & 274 2% A7)
7] 2 W37} IR R controlT-& A AU o] Aojds
5 Hee fasta, AR = FUheke Aol
Yelgth 53] b gkl Wsrt 71 AA] el 5T
A% C-5 27190 079914 A7 7Rl ol = 0.83, A%
13dA o= 15602 HAF S7FE 3, 10Tl A 33 C-10
& 2719 0610123, AF 4dA) ol 0383, 8L =
L67, 134Al= 2222 AARY 2 Wgle] £5 Helrh
HHA, HPP 2] & ¢l8] duba o o] L ghe 5TolA]
99.22-99.43, 10°ColAl 99.19-99.37, a S 5TolA
-0.03-0.00, 10C -0.03-0.032.2 & W3a}7} 910l ohuh, b
#hol 194} 11894 28%<t A A7]7ko] ZojHo et
13622 k1t 718tk Az oz 5T 10T A%
s Bt AEL] Afol= FA] ot FAd|  dEFe V1A
A& ¥4tk Pak 5(22)2 UF&S A4S we] A
glo] Y9l F At FFo 2 A FE n|AE] tatEo]
Aol Jefg vt st3l=d HPP A& nE &
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Table 6. Effect of HPP on color in birch sap during storage at 5 and 10T

Hunter’s parameter

Sample” Storage period (day)

P g P Y L (lightness) a (redness) b (yellowness) AE

1 99.70+0.02%Y -0.15+0.04° 0.79+0.02° -
C5 7 99.63+0.02° -0.03+0.02° 0.830.05" 0.14
13 99.49+0.02° 0.13+0,02¢ 1.56+0.01° 085

1 99.34+0.01™¢ -0.03+0.02° 1.1340.02° -
7 99.32+0.03™ -0.03+0.02 1.14+0.02" 003
13 99.29+0,06™ -0.0440.01° 1.15+0.03" 0.06
18 99.28+0.03™ 0.000.01° 1.20£0.02% 0.10
H5 % 99.26+0.05™ -0.03+0.02 1.15+0.02 0.09
30 99.22+0.11° -0.03+0.01 1.200.03* 0.14
36 99.37+0.04 -0.01£0.02 123006 0.11
) 99.43+0,08¢ 0.01:0,02" 1.22+0.03° 0.13
45 99.25+0.07° 0.01£0,03® 1.28+0.04° 0.18

1 99,750,037 -0.1320.03* 0.610.03" -
10 4 99.69+0.01° 0.06001° 0.830.02 0.24
8 99.26+0.04° 0.14+0,03° 1.67£0.01° 120
13 98.70+0.18" 03020.02° 2224001 197

1 99.26+0.05 -0.03+0.02 1.18+0.06" -
4 99.19+0.05° 0.04x0.01° 1.19+0.01° 0.07
8 99.20+0.05" -0.05£0.02" 1.15+0.02° 007
10 13 99.33+0.08" 0.030,02% 1.08+0.03" 0.12
16 99.37+0.06° 0.0240.03* 1.1240.10" 0.13
21 99.32+0.06™ 0.01£0.02% 1.07+0.04* 0.13
24 99.36+0.05* 0.03+0.04° 1.04£0.03" 0.18
28 99.27+0.03"* 20.0240.06° 1.3620.16" 0.26

UC-5, non-treated birch sap during storage at 5°C; H-5, birch sap treated with 550 MPa pressure for 120 sec during storage at 5°C; C-10, non-treated birch sap during storage
at 10°C; H-10, birch sap treated with 550 MPa pressure for 120 sec during storage at 10°C.

MValues are meanstSD of triplicate determinations.
IDifferent superscripts within the each column

#o] Ao} =} thAEo] AdEIA eo}
]E]]?'E]'.—‘{l\_ %l\d['.l—_,_ Dq’la'%dr x%iﬂx%cﬂ &'45:_9] %ﬂ_% Lhﬂ'
o AE g SE3 HPP A3 SFeje] WakHo] A7) eht
Fole HPP Al o Qo) Amel bl gel Hngg
3slo

S 2~
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A g S

—

HMERTof e o 9| o|dE Wl
AR ‘—”4% CollA] 273 w, control2} HPP
g2 v AE =2 W3l Table 79 2t} Control <

z7] P E 1.54 log CFU ©l|4 7%, 1344 3 log CFU
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A2 A% 454714 dubAl e, g, A 5 BT
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(storage temperature groups) indicate significant differences (p<0.05).

10ColA A7Fg Motz 99t FL3H controlw™ %71
Y& 1.54 log CFU 2.2 YERIA| T 4U T HE 3 log
CFU o]} o 2 7145 25t 12, HPPA g
28U Ak w<t EukAlT, g, Ade 25
AR k3, g T 5922 YESTE Rajan
5(24)& 10° CFU 9] Racillus stearthermophilus EA1Z egg
patties®l] HFste] 7FEZ27(121°C, 15 min)oll A 1.5 log
CFU, 218+ 712 Wa) 271700 Mpa, 105°C, 5 min)oilA]
4 log CFU 7= = Z37F Yelt i, deionized waterdl]
L3 A5 718 2392 6 log CFU o]/e] & 7t &7

7} Ues & F Ut ojH g AFZ2A A= nA| BT} A ]
Peje] A5 ‘3 2 395 Kol 3o 2 ATET) Table
394 controli-2] %71 LWkAlTo] °F 4 log CFU, A+
o] 1 log CFUZ }_7] N—;,Ltﬂ—tﬂo 0:137,], uv }\]——'ﬁLOiE
Z8] AlojskA] Eate Ae IRl = U%la, HPP A&
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Table 7. Effect of HPP on microorganism in birch sap during
storage at 5 and 10T

(unit: log CFU)
Sample” peris(zgﬂzgzys) b;il;(ii:ilia Coliform Ecoil Fungi
1 15420707  ND Negative  0.6020.30
C-5 7 TNTCY TNTC ~ Negative  04820.00
13 TNTC TNTC Negative  0.60£0.00
1 ND” ND Negative ND
7 ND ND Negative ND
13 ND ND Negative ND
18 ND ND Negative ND
H-5 24 ND ND Negative ND
30 ND ND Negative ND
36 ND ND Negative ND
4 ND ND Negative ND
45 ND ND Negative ND
1 1.541.18 ND Negative ~ 0.6510.18
o0 4 TNTC TNTC Negative ~ 1.2840.78
8 TNTC TNTC Negative ND
13 TNTC TNTC Negative ND
1 ND ND Negative ND
4 ND ND Negative ND
8 ND ND Negative ND
H-10 13 ND ND Negative ND
16 ND ND Negative ND
21 ND ND Negative ND
24 ND ND Negative ND

UC-5, non-treated birch sap during storage at 5°C; H-5, birch sap treated with 550
MPa pressure for 120 sec during storage at 5°C; C-10, non-treated birch sap during
storage at 10°C; H-10, birch sap treated with 550 MPa pressure for 120 sec during
storage at 10°C.

DAIl results are expressed as means for three replicates.

JTNTC, Too numerous to count (>1.0x10° CFUmL).

“ND, Not detected.
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