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Fermentation Properties of Yogurt Added by Lycii fructus,
Lycii folium and Lycii cortex
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Abstract

This experiment was carried out to examine the fermentation propertics of yogurt with Lycii fructus, Lycii folium
and Lycii cortex powder, and extract additives at concentrations of 0.5, 1.0, 2.0, 4.0, and 6.0%. Lactic acid bacteria
was used in a mixed starter culture of Streptococcus salivarius ssp. thermophilus(ST36) and Lactobacillus delbrueckii
ssp. bulgaricus(LB12). When the boxthorn was added with extract types, the changes of pH, acidity and lactic acid
bacteria counts of yogurt during the fermenation of 3 hours were pH 5.64, titratable acidity 0.85%, 5.80x10°cfu/ml
of viable cell counts for control yogurt, whereas those were pH 4.10~5.06, titratable acidity 0.98~1.27%, 1.80~
9.60x10"cfu/ml of viable cell counts for Lycii fructus extract yogurt. The lactose hydrolysis ratio was better for 1.0%
Lycii fructus extract yogurt(42.00%) and 1.0% Lycii folium extract yogurt(41.46%) than for control yogurt(28.40%).
Also, content of lactic acid of 1.0% Lycii fructus(11.9 times) and 1.0% Lycii folium extract yogurt(10.6 times) produced
more than control yogurt(7.3 times). The viscosity of yogurt was better for boxthorn extract yogurt(1,027~1,382 cps)
than for control yogurt(975cps). The sensory scores of color, taste and overall acceptability of yogurt with 0.5, and
1.0% Lycii fructus extract additive were better than other groups. The yogurts made with increased Lycii fructus extract
concentration(0.5~6.0%), showed the increase of lactic acid, titratable acidity, number of lactic acid bacteria, viscosity
and lactose hydrolysis rate compared to the treatments of 0.5, 1.0, 2.0, and 4.0% Lycii folium and Lycii cortex extract
and powder yogurt. We gained excellent results from the yogurt to which Lycii fructus extract was added with 0.5~
1.0% concentration.
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Table 1. Chemical compositions of skim milk, Lycii fructus, Lycii folium and Lycii cortex

. Composition(%)
Materials

Moisture Protein Fat Total sugar Cellulose Ash
Skim milk 89.85 4.13 0.04 5.46 - 0.52
Fresh Lycii fructus 93.02 1.31 0.70 3.68 0.55 0.74
Lycii fructus 14.50 15.53 10.20 39.60 13.50 6.67
Powder Lycii folium 14.80 4.86 282 8.42 56.35 12.75
Lycii cortex 15.42 5.20 2.10 7.30 56.68 13.30
Lycii fructus 70.74 1.34 224 20.41 - 5.27
Extract Lycii folium 72.95 0.56 1.64 17.83 - 7.02
Lycii cortex 73.47 0.74 1.48 16.57 - 7.74
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Table 2. Changes in pH during fermentation by lactic acid bacteria” in skim milk added with Lycii fructus, Lycii folium

and Lycii cortex

Fermentation time(hrs.)

Additives Content

(%) 0 3 6 9 12 15
Control 0.0 6.80 5.64 4.67 4.40 4.45 434
1.0 6.68 5.59 4.43 4.38 4.28 428
2.0 6.68 5.66 4.43 4.36 4.26 4.25

Fresh Lycii fructus
4.0 6.66 5.55 4.44 438 4.24 420
6.0 6.66 541 443 439 4.24 4.24
1.0 6.68 5.17 4.59 4.42 437 4.28
2.0 6.61 5.06 4.56 4.38 4.36 4.26

Lycii fructus
4.0 6.50 5.07 4.53 4.41 435 4.25
6.0 6.31 5.06 4.58 4.43 438 4.29
1.0 6.69 5.12 4.65 4.44 4.42 4.30

Powder

Lycii folium 2.0 6.60 5.25 470 453 4.47 435
4.0 6.60 5.30 4.69 4.52 4.48 436
1.0 6.68 522 4.88 4.44 4.38 432
Lycii cortex 2.0 6.60 5.34 4.94 4.54 4.50 4.43
4.0 6.40 5.35 4.95 4.55 4.56 4.47
0.5 6.65 5.06 4.53 4.36 4.11 3.90
1.0 6.56 4.73 4.18 4.06 3.87 3.80

Lycii fructus
2.0 6.54 4.76 4.08 3.95 3.80 3.75
4.0 6.52 4.10 3.86 3.73 3.70 3.70
0.5 6.39 5.58 4.15 3.70 3.54 3.52
1.0 6.21 5.65 4.17 3.61 3.49 3.39

Extract Lycii folium
2.0 6.18 5.57 4.01 3.54 343 3.36
4.0 6.26 4.10 3.67 3.61 3.57 3.52
0.5 6.29 5.56 4.58 - 3.84 3.61 3.43
1.0 6.22 5.68 4.69 3.81 3.68 3.55

Lycii cortex
2.0 6.18 5.67 421 3.66 3.53 3.38
4.0 6.18 4.01 3.57 3.54 3.46 3.40

b Streptococcus salivarius ssp. thermophilus(ST36) and Lactobacillus delbrueckii ssp. bulgaricus(LB12).
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Table 3. Changes in titratable acidity during fermentation by lactic acid bacteria” in skim milk added with Lycii fructus,

Lycii folium and Lycii cortex

Fermentation time(hrs.)

Additives Co?tent

(%) 0 3 6 9 12 15
Control 0.0 0.30 0.85 1.32 1.61 1.65 1.75
1.0 0.23 0.47 1.00 1.29 1.40 1.49
' 2.0 0.22 0.48 1.01 1.31 1.44 1.52

Fresh Lycii fructus
4.0 0.26 0.52 1.00 1.29 1.37 1.58
6.0 0.26 0.54 1.01 1.29 1.52 1.53
1.0 0.38 0.93 1.35 1.45 1.70 1.87
2.0 0.45 1.10 1.42 1.75 2.01 1.98

Lycii fructus
4.0 0.47 1.15 1.46 1.89 2.18 2.28
6.0 0.58 1.15 1.52 2.02 2.38 241
1.0 0.38 1.02 1.42 1.76 2.08 2.48

Powder

Lycii folium 2.0 0.40 1.05 1.50 1.66 1.83 213
4.0 0.48 1.05 1.74 1.84 1.95 227
1.0 0.37 1.10 1.38 1.72 1.95 2.24
Lycii cortex 2.0 0.40 1.03 1.42 1.67 1.92 2.16
4.0 0.50 1.04 1.34 1.65 1.85 2.13
0.5 0.36 0.98 1.32 1.62 1.81 2.17
1.0 0.38 1.15 1.51 1.62 1.89 2.19

Lycii fructus
2.0 0.39 1.10 1.54 1.75 1.97 2.12
4.0 0.45 1.27 1.65 1.86 2.09 2.33
0.5 0.35 0.80 1.41 1.61 1.80 1.94
1.0 0.33 0.79 1.37 1.63 1.79 2.08

Extract Lycii folium
2.0 0.35 0.75 1.41 1.70 1.89 2.05
4.0 0.37 1.12 1.54 1.82 1.94 2.18
0.5 0.32 0.85 1.39 1.65 1.77 1.83
1.0 0.32 0.85 1.45 1.64 1.84 1.97

Lycii cortex
2.0 0.33 0.99 1.42 1.72 1.84 2.05
4.0 0.44 1.26 1.62 1.84 2.08 2.18

Y Streptococcus salivarius ssp. thermophilus(ST36) and Lactobacillus delbrueckii ssp. bulgaricus(LB12).
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Table 4. Changes in viable cell during fermentation by lactic acid bacteria” in skim milk added with Lycii fructus, Lycii

Solium and Lycii cortex (CFU/mL)
Additives Content Fermentation time(hrs.)

() 0 3 6 9 12 15
Control 0.0 3.78x10°  5.80x10°  8.80x107  2.64x10°  1.60x10° 1.12x10°
1.0 494x10°  757x10°  2.88x107  2.57x10°  891x10° 5.50x10°
Erech Lycit fructis 2.0 412x10°  8.62x10°  4.07x107  2.95x10°  1.07x10° 3.31x10°
4.0 371x10°  6.89x10°  5.50x107  2.63x10°  7.59x10° 5.37x10°
6.0 551x10°  575x10°  6.17x10"  2.82x10°  9.77x10° 6.31x10°
1.0 499x10°  6.60x10°  1.62x107  2.52x10°  1.50x10° 1.16x10°
Lycit fructus 2.0 469x10°  640x10°  142x107  240x10°  1.20x10° 1.10x10°
4.0 3.80x10°  7.00x10°  5.60x10"  4.86x10°  2.16x10° 2.02x10%
6.0 290x10°  6.00x10°  7.20x107  4.78x10°  2.78x10° 2.80x10°
Powder 1.0 370x10°  6.80x10°  7.80x107  234x10°  146x10° 6.60%10"
Lycii folium 2.0 427x10°  7.60x10°  9.80x10’ 1.74x10° 1.14x10° 2.00x10
4.0 436%10°  6.00x10°  9.40x107  1.98x10°  9.40x10’ 3.20x107
1.0 3.86x10°  670x10°  8.16x107  3.42x10°  2.68x10° 5.78x10
Lycii cortex 20 3.42x10°  6.98x10°  8.64x107  2.49x10°  3.47x10° 4.00x10’
4.0 424x10°  679x10°  942x107  3.19x10°  2.44x10° 521x10
0.5 402x10°  1.80x10"  1.06x10°  9.80x10°  1.26x10° 1.54x10°
Lycii fructus 10 3.28x10°  3.00x107  6.80x10°  2.62x10°  6.02x10° 3.12x10°
20 446x10°  9.60x10"  880x10°  332x10°  9.00x10% 2.66x10°
4.0 3.96x10°  8.20x10’ L10x10°  3.92x10°  9.20x10° 3.20x10°
0.5 454x10°  515x107  5.15x10°  1.54x10°  1.58x10° 2.70x10°
Extract Lycit folium 1.0 6.05x10°  485x10°  4.85x10°  3.89x10°  1.10x10° 5.46x10°
2.0 705x10°  895x107  895x10°  8.03x10°  9.56x10° 2.06x10°
4.0 596x10°  9.66x107  9.66x10°  7.15x10°  9.86x10° 3.74x10°
05 147x10°  894x10°  7.94x10"  126x10°  1.39x10° 9.55x10’
Lycii cortex 1.0 L15x10°  940x10°  940x107  1.12x10°  1.18x10° 1.04x10°
2.0 1.25x10°  1.52x10"  l42x10®°  7.58x10°  1.84x10° 1.36x10°
4.0 240x10°  126x10"  1.86x10°  525x10°  145x10% 1.29x10°

b Streptococcus salivarius ssp. thermophilus(ST36) and Lactobacillus delbrueckii ssp. bulgaricus(LB12).
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Table 5. Contents of lactose after the fermentation for
6hr. in skim milk added with Lycii fructus, Lycii

Solium and Lycii cortex (%)
Additives Content Lactose i{fe (i:z::)(;z
Control 0.0 3.53 28.40
1.0 3.37 31.57
. 2.0 340 31.07
Fresh Lycii fructus 40 342 30,57
6.0 3.43 30.44
1.0 3.32 32.63
. 2.0 3.13 36.54
Lyelt fruetss 3.03 38.49
6.0 2.93 40.60
Powder 1.0 3.26 33.94
Lycii folium 2.0 3.15 36.10
4.0 3.24 34.22
1.0 3.35 32.14
Lycii cortex 2.0 3.41 30.84
4.0 3.22 34.62
0.5 3.29 33.20
. 1.0 3.15 36.11
Lyeli fructis 4 301 39.00
4.0 2.86 42.00
0.5 3.30 33.02
Extract  Lycii folium 10 307 37.76
2.0 3.04 38.31
4.0 2.89 41.46
0.5 3.36 31.79
Lycii cortex 1.0 3.32 32.70
2.0 3.16 36.00
4.0 3.17 35.70
*R? 0.999547

* Correlation coefficients between amount and area in standard
calibration of organic acids by HPLC.

2.04~13.6%9] © B2 ztol& HeEUTE 77]Ake} 771
extractE 1.0% 713+ yogurtol A 2}z 42.00%<} 41.46%2]
FS &S YepidTh webs oA A1, A&
g Hrlsld yogurtE A Al fEe] B3l&2 ol #
b, pHOF A AErt F71% A 2 7o) vehd
off whel, extract eS| F7IA et F7]HE AR A HAk
e F2 AT} A FalE A 3 fe] ot
o sl o]of wet Agke] Ado] ¥ pHY| AAF
H7b w4 Yebhd 2o E AZH

L

T ZAA Z8H8) R A 237 A 33(2003)

T4

212, 719, AEHE FHEE Hr18le] yogurt A=
Al B EF 60X EE ol e R A A1t g
HPLCE Z7%3te] Table 637 22 AAE At} 6417 &
AZ control?] lactic acide] ko] 7.38] Z7}3t A v},
F71Ae #2719 extractE 1.0% H 73 yogurtol| A= Zhzt
11.94), 10.6¥] 2 Z7}8}4 3, tartaric acide A7 )1AS A
7}l yogurtell A 7F 15.21~17.19 mME skim milk 322 17.68
mM9] F3}t FAFSHA WEREE ¥, control & H]E3l] ThE
A7FFAAE 025~10.10 mME 1 o] A 742319
t}. Acetic acid &3k T3 28 224 0.12~11.46 mM
B skim milk 9] 21.95 mMojx Argak Zhasigich
Isobutylic acid®] #&& AR/ EX o AF712 A7
BE R = 1844 mM o]ste] e kg R vhd,
23 extract FEIE 713 LRI 1941 mM o)A,
Shekre) B7FR7} 30.00 mM ol Akl fAvEe] os)
eF 21)) o]/te] isobutylic acid& AJAFsldt}. Kwag S5(1989)
o o8} butylic acide= AFEe] Al FIAE] F2 o
Ahez AMEE I, Clostridium%:at 2 U4 nAED
dMEY AHE At B b, fAkre] 3
isobutylic acid®] Y1+gF F7h= yogurte] AZFU A F2f
@i feles YrtEn. olel Ame wok T4, T
719, A& skim milke]l H7iete] LEAZE | KT
o <fal lactic acid7} A=) 1 Fo] A F7H3la,
tartaric acid®} acetic acid= F4baro] 28] o]&o] 1 o]
AA5] HAT o R AztErt

H &

T212h 71, AEHE FER HU1eke] yogurt AlZ
Al HjFE AGAES} 1.0202% 2 HS w) 4TE ¥ A
Ao, 1247 3 F HERY F=EE ST dve
Table 77} 2t} Table 72| Az}o| 231H control o] B3}
AT712ke} extract FEfS] #7121, AEH WU
A7Vl wpel W=7} S48l controle] 975 cpldl H]3}
o 1,027~1,382 cpE ¥ AEE Jeh9lEd o]+ Kim¥}
Lee(1997)2] AZe} AR Z8-E Holx ot 3k 2
FeY F712E, F71, AEHE AU yogurtel = HrbE
o] S7Fgl wat ot A, 53] AlEv e 771y
T 6% H7HEE yogurtoll = fA Eel@ de] dolde] o
2} yogurt 23S AT § glolon, FAELE 6%
7} A2l 125 cpEA] control -] B]&la] 7.8 o]dl&
wgkon, 2.0% 7719 B @ 2.0% X2y 2 Gyl
7}k 143 cp, 165 cp2A] yogurt2A] mil-¢ W =g 94

&tk olg} o] Baaele] HrlEo] 242 yogurte)
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Table 6. Contents of organic acids after the fermentation for 6hr. in skim milk added with Lycii fructus, Lycii folium and
Lycii cortex

Organic acid(mM)

Additives Content (%)
Tartartc acid Lactic acid Acetic acid Isobutylic acid
Skim milk " - 17.68 18.38 21.95 18.44
Control 0.0 6.52 13391 0.42 34.39
1.0 15.21 123.68 1.25 14.14
2.0 15.44 166.58 1.54 13.34
Fresh Lycii fructus
4.0 17.19 158.05 9.58 16.19
6.0 15.15 170.51 11.46 14.13
1.0 8.18 127.28 9.57 30.68
2.0 6.44 132.58 8.09 34.71
Lycii fructus
4.0 0.25 133.15 0.47 40.20
6.0 13.29 166.11 0.54 35.65
1.0 7.99 140.55 0.45 32.19
Powder )
Lycii folium 2.0 1010 . 147.44 10.88 4531
4.0 0.44 145.38 11.32 32.67
1.0 433 134.92 1.23 25.39
Lycii cortex 2.0 5.21 141.67 4.64 2934
4.0 1.94 138.23 3.28 24.51
0.5 6.82 148.85 0.43 36.38
1.0 6.83 171.23 0.46 36.13
Lycii fructus
2.0 6.61 191.49 0.24 32.50
4.0 7.54 219.32 11.02 28.91
0.5 372 148.76 0.52 20.63
1.0 5.71 166.89 0.86 37.72
Extract  Lycii folium :
2.0 5.28 160.42 499 . 3943
4.0 4.47 195.54 0.12 20.38
0.5 3.91 151.93 0.46 19.41
1.0 7.46 173.77 1.03 37.72
Lycii cortex ’
2.0 4.78 171.45 0.47 36.47
4.0 3.29 193.91 0.14 21.03
R ? 0.999482 0.997462 0.999267 0.996458 0.999044

" Contents of organic acids before fermentation of skim milk. _
2 Correlation coefficients between amount and area in standard calibration of organic acids by HPLC.

AIFEE T7HHAT e JEE Uehlle A2 yogurte] T/ 7719, AEAE AR 78 yogurtE A
AT g FAdste T8 AR A4 it B2 Zoto] M FF AFAETE 1.0202%2 =[RS o 4TE 9
HA7VE Z 13.50% o) Te50] Y= celluloseol] <3 A3 Zy A7yetal, 12417 ¥ & 28R #SHALE AAE
3l e Acw Ayzigct A= Table 87} 2t Table 89] Z7}ol| 231 control -0

Hlgted 771} FLGee] 7712, #7149, A=W 47t
=7 AL TE BE FeHtlM B Hee A2 extract FH
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Table 7. Viscometric characteristics of yogurt prepared
from skim milk added with Lycii fructus, Lycii
Jolium and Lycii cortex

Additives Content(%o) viilz) 2 ?:;(Tp)
Control 0.0 975
1.0 958
i 2.0 1,083
Fresh Lycii fructus 40 Lo
6.0 1,145
1.0 760
" 2.0 535
Lycii fructus 40 ss
6.0 125
Powder 1.0 658
Lycii folium 2.0 372
4.0 143
1.0 738
Lycii cortex 2.0 435
4.0 165
0.5 1,027
" 1.0 1,280
Lycii fructus 20 s
4.0 1,382
0.5 1,083
P 1.0 1,232
Extract Lycii folium "0 190
4.0 1,265
0.5 1,089
Lycii cortex 1.0 1,138
2.0 1,355
4.0 1,293

o] HAAFelE 3l 7 controlo] 3.18+0.78%1 6] H]3}
o 7712 719, A2 extracte] 1.0% A7 xe= zt
Z} 3.27+0.62, 3.08+0.66, 3.18+0.64 24 control &} A}
A Vel on, T3 extract FE]Q] 0.5~1.0%W T7)A, F
719, AgH H7be vE A 8l E g et
oMol w7, M3} 7135 2% controlZ} AN AHE
ehgith o] 9422 Ayl Kim3 Lee(1997)7F Ragt 17]
A} extract 2.0% H7MA M 48 BeEA 22E A
= W& e e T2 Zolrt YR L™, Bae F(2000)7%
Kim 3(1998)9] 1&g & o] F7hge vt #dsH 7=
@e A74E e e ta zolz) Uk
g o] 7712, 7719, ABFH e Hubgel Sl

met e F2E9 #FHAE 4] &
extract FEj] H7HELS yogurt 23] 83
EOEEHY] ArEE ALL dEE B4tk

(1993, 1994)0] Z¥A}, ek 9 SHkS H7letd A 23
27 2E9 Kim¥ Lee(1997)7F 77|18 B2-e H7lste]
yogurtE A|ZA] Hrywko] Foigel wel #eAAr At
ol vts A7 fARE AEFE Bolx lo] 7714, 771
4 2 X E9E o] 83l yogurt A =A] extract Fefo] M7}
E& AH88to] bkl A = 0.5~1.0%2] R felA
yogurt A|Ze] o] 87FsA0] & Aoz Azpdct

2 o

T2, P71 2 A3 o rutin, betaine, B-sitosterol,
kukoamin A, sugiol 5-2] 7|5/ &) b &R U,
o] & o] &gt thFe 7R ZFEAE Aol XL e
il & Aol e AF71AL EEFHY F717E 719 2
A &9 9} extract FH R FEIpA [FAHES o] &g WHE G
of Hrketa o TRELS FHIIATE yogurt A XA 0.5~
6.0% H7tste] 15A17F B3l A] pH, AR 4E, Rk,
FREE, 71, A 2 d5dAE AR Ake
U 2o
1. 7712, 7714, A=99 7t Arbe d7be] 71
ol wa} pH, AP} fihte] F4& F38
R, AF7IAe FRE e o] HIME T extract FE)
9] Hr7HEo] fakre] 45 S8k B3t extract
e & H7HA] ul ek 3417k control 77} pH 5.64, 2
A 0.85%, FAFFS 5.80x10° cfwmLQld) ¥]8he], T
712} extract:= pH 4.10~5.06, BAAE 0.98~1.27%,
ST 1.80~9.60x107 cfwml. 24 #A g pH A8}
o} Astze] 7} aglm Y B AR E JE
PBibel=4

2. 7t HIVEE ol &slo] A3 yogurte] 3 HFH H
714 2d-& HPLCE §43% A3, Hrtaro] ok
el 39 BEHeE =1 {72k gREL 225}
= lactic acid®] ¥#F= H7H| & vt v#sie] St
315 th Control 771 28.40%2] S F&E&&S Veld A
o vt extract FeRe] F71Abe} F7IE 1% F7H+
ol A1 42.00%%} 41.46%2] F& TN &S UEIRS
o, 714 AAgF| = control -7} 7.3812] lactic
acid7} A E A v)sld F712k9F 7719 extract 1%
A7brelA= 11918} 10.6819] H2 F4te A4
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Table 8. Sensory evaluation of yogurt prepared from skim milk added with Lycii fructus, Lycii folium and Lycii cortex

(Means+SD)
Additive Content (%) Odor Taste Mouth Feel Color Acge‘;are:illity
Control 0.0 3.18+0.78° 3.05+0.71° 3.14:0.87 4.09+0.85° 3.27+0.69°
1.0 2.80+0.71% 2.59+0.62° 2.7320.65® 3.52+0.91° 2.52+0.73%
Eresh Lycii fructus 2.0 2.89+0.70% 2.25+0.76" 2.55+0.75° 2.95+0.82° 2.25+0.69%
4.0 2.48+0.66™ 2.02+0.58° 2.27+0.65% 2.52+0.60° 2.09+0.73%
6.0  225+0.75° 1.80+0.47% 2.11£0.65° 1.84+0.52° 1.77+0.63%
1.0 2.45+0.77° 2.14+0.63° 2.23+0.72% 3.27+1.02% 2.09+0.75%
Lycii fructus 2.0 2.50+0.77" 1.77+0.77 2.18+0.83™ 2.50+0.77° 1.9520.69"
4.0 1.75+0.78" 1.45+0.62° 1.68+0.68° 2.09+0.69% 1.64+0.69°
6.0 1.68+0.81° 1.32+0.49° 1.55+0.64° 1.3620.46" 1.3620.56°
Powder 1.0 227+0.71° 1.82+0.60° 2.36+0.70% 3.411.03" 2.05+0.53%
Lycii folium 20 2.00+0.64 1.27+0.42° 2.00+0.73° 2.55+0.73° 1.55+0.64°
4.0 1.91+0.83¢ 1.45+0.66° 1.68+0.81° 2.23+0.72% 1.55+0.64°
1.0 2.36+0.74° 1.98+0.61° 2.30+0.71% 3.34+1.03° 2.07+0.64°
Lycii cortex 2.0 2.25+0.70° 1.52+0.60° 2.09+0.78° 2.52+0.75° 1.75+0.67
4.0 1.93+0.80° 1.45+0.64° 1.68+0.74° 2.1620.70" 1.59+0.67°
0.5 3.14%0.65" 3.05+0.61° 3.2340.58° 3.7740.79" 2.95+0.70®
Lycii fructis 1.0 3.27+0.62° 2.730.75% 2.91+0.66" 3.41+0.86™ 2.55+0.69™
2.0 3.00+0.55® 2.59+0.54° 2.86+0.63% 2.95+0.52° 2.55+0.77%
4.0 2.82+0.69" 2.27+0.45% 2.68+0.65" 2.3240.59" 2.18+0.70°
0.5 2.9740.68" 2.82+0.61* 2.98+0.62% 3.65+0.85% 2.74%0.71°
Extact  Lycil folium 1.0 3.08+0.66™ 2.49+0.76° 2.730.70% 3.18+0.84" 2.40+0.69"
2.0 2.74+0.60° 2.31+0.56° 2.57+0.64° 2.74+0.56° 2.3240.75%
4.0 2.53+0.72% 2.03+0.46° 2.40+0.65 2.08+0.56" 1.98+0.67%
0.5 3.05+0.67° 2.9310.61* 3.1040.60° 3.7140.82* 2.85+0.71*
1.0 3.18+0.64" 2.61+0.75° 2.82+0.68" 3.30+0.85% 2.47:0.69™
Lycii cortex
2.0 2.87+0.57° 2.45+0.55° 2.7240.63% 2.85+0.54° 2.43+0.76™
4.0 2.68+0.70° 2.15+0.45™ 2.54+0.65° 2.20+0.57 2.08+0.68°
abed

In a row, means followed by a common letter are not significantly different at the 5% level by DMRT.

Eted
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