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BIGH PRESSURE PROCESSING METHODS

FOR READY-TO-DRINK BEVERAGES WITH SOLIDS

CROSS-REFERENCE TO RELATED APPLICATIONS
0001} This application claims priority and benefit of US Provisional Application Ser. No.
63/267727, filed Febroary 9, 2022; and further claims benefit of Chinese Applications Ser. No.
UN 202210033495 2, filed Jannary 12,2022, Ser. No, ON 2022100322029, filed Janvary 12,
2022 Ser. No. ON 202210032215.6, filed January 12, 2022, and Ser. No. ON 2(2210032213.7,

filed January 12, 2022,

STATEMENT REGARDING
FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT

j0002] Not Applicable

FIELD OF THE INVENTION
[0003] The present invention relates to the field of ready-to-drink (RTD) beverages. It also
relates to RTD beverage products having solid(s) therein. The invention further relates to the
field of beverage and food sterilization techniques. In particular embodiments the invention
relates to RTD beverages known as milk teas, boba teas, fruit teas, herbal teas, mfused waters,
infused slcoholic waters, cold brewed teas, and other ingestible Bguids containing solids selected
from boba {sometimes also known as bubbles, pearls, balls), fruit pieces, andior other ingestible

plant matter. Additionally, the present invention relates 1o the use of High-Pressure Processing
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{HPP), applied to the beverage with the solid pieces contained therein, in convection with the
manufacture of the RTD beverages. The present invention further relates to manufacturing

methods to make the aforementioned products.

BACKGROUND OF THE INVENTION
[H004]  Typical ordinary commercial boverages that are cwrently on the muarket have g wide
variety of sterilization techniques that can be applied to them so that the respective shelf Hves are
compatible with conmmercial distribution, sale, and usage. Such “tvpical ordinary beverages™ do
not contam solids in the beverages. Newer beverages, in particular tea beverages and fruit juices
have solid pieces of food items in the beverage have come wto popudarity. In addition, cold
brewed tea (tea brewed without the wse of heat) has also been used in the past as when one places
tea into a volume of water i a clear container and sets # out 1y the sun for the extraction of some
of the tea componseats to maks a beverage without significant heating (colloquially referred o as
“Sun Tea™) More recontly, it has also come into fashion to retain the fea leaves in the beverage
through the time of consumption of the beverage {although the tea leaves are not consumed).
{For ease of reference, the beverages having pieces of food items in them andéor intact tea leaves
m the beverage (other than incidental tea leaf fines not removed during ordinary removal of
brewed tea leaves) are hereinafier referred to as “"New Styvle Beverages™ or “New Style Teas” as
appropriate.) Corrently, such New Style Teas (2 subset of New Style Beverages), are miade to

order in, and sold through, street-side tea shops.
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[0005]  Traditionally, “boba milk teas” {a subset of the New Style Beverages) have been made
fresh in street-side tea shops, and need o be consumed within 1-2 days or they will go
sour/rancid since adequate sterilization procedures i street-side tea shops are simply not
possible. Fruit teas often contain stices or chunks of fruity (another subset of New Style
Beverages when containing such solid pieces). Sales of such fruit teas in street-side tea shops
also do not allow for adequate stertlization and thus also need to be consumed within 1-2 days or
they tuen sourfrancid, Cold brew teas, as used herein i connection with New Style Beverages,
{heremafter CBT) are tea beverages that still have tea leaves soaking in the tea hiquid as the
consumer is drinking it, although the tea leaves are not ingested. The ingredients are pnimarily
water and tea leaves (although additional food solids or the above mentioned boba may also be
mcloded as desived). 1aeach caze, as desired, additional flavors, spices, and if desired dissolved

or dispersed nutrients, may also be included.

[9006]  Compared with hot-brewed {or cooked fea), cold browed tea maximizes the retontion of
the freshness and flavor of the tea leaves, and reduces the amount of tannin and catffeine that i3
extracted in the brewing process while simultaneously releasing more of the sweet tasting ammo
acids that are extractible. This is especially so in the case of the normal cold-brew process as in
the making of “Sun Tea” since the tea leaves are removed after a period of time, before all of the
tannin and caffeine are extracted from the leaves. As a result cold brewed tea reduces the hitter
taste of the tea, makes if sweeter and results in 2 tea lower in caffeing. Sales of such vold-brewed

teas through street-side tea shops also do not allow for appropriate sterilization and need to be
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consumaed in a reasonably short time period.

{8007  Traditional methods of sterilization beverages generally in commercial settings include
the use of applied heat {including pasteurization, flash pastewsization, Ultra-High-Temperature
{UHT), ete). These methods alter the color, taste, and mutnitional value of the “milk tea”. These
wicthods also nuake the boba (when present) lose its chewy texture, the chewiness being one of
the main reasons that bobas are so popular amongst consumers, With respect to fruit teas, these
heat applying sterilization techniques alter the color, taste, and nutritional value of the fruit
chunks and the hiquid itself (which is composed of tea with or without the corresponding juice).
These same heat applving sterilization technigues alter the color, taste, and nuiritional valoe of
the tea. The beat stecilization technigues also make the (generaily green) tea leaves tum brown,
which itself is undesirable. Thus, heat sterilization techniques are not appropriate for any of

these New Style Beverape products.

{0008} Current production methods for placing solid food items into RTD beverages are not
able to place the solids used in the New Style Beverages that are maore than 5 nam into RTD
bottles i a reliable and reprodacible manner. In fact, crvent prodoction methods even have
difficulty in accommuodating such sohid matier that is greater than 3 mim depending upon shape
and tackiness of the solid matter, in any reliable, consistent, and repeatatile manver. (Typical
boba diameters are more than § mm up 1o 15 mm in diamerer, while typical froft chonks/slices in

frunt teas ave in the range of S mwim to 25 mm.) Current production methods are also not able to

e
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reliably, consistently, and repeatedly place very Huht items (Individual tea leaves being less than
0.3 g — generally in the range of 0.05 g 10 0.2 g in weight) into RTD bottles (i.e. inserting dry tea
leaves into RTD bottles reliably and repeatedly in a consistent manaer for brewing of individual
serving size New Style Beverages can be quite problematic). Thus, to date commercial
production lines for the New Style Beverages {whether boba teas, fiuit teas, or cold-brewed teas)
are stmply not gvailable. This means that consumers desirous of obtaining such New Stvle
Beverages need to obtain them freshly made from the aforementioned specialty streetside teg
shops, consume those beverages in a relatively short period, and then repeat this process
frequently. Finally, due to the inability to have antomation and large-scale production and
resulting labor intenisity in local shop prepared beverages, these New Style Beverages are
expensive and have been known to range from USS4.00 to USS7.00 for a single 354 ml (12 flaid

CUICE) Serving.

[9009]  As stated above, the New Style beverages have very short shelf ives {1-2 days) and
cannot be made in large scale factory settings and then sold through typical retail distribution
channels {such as convenience stores, supermarkets, hypermarkets, specialty stores, warehouse
clubs, etc.) or online retail channels, all of which require much longer shelf ives {e.g. at least 15
days or longer, ideally at least 30 davs). Such a longer shelf life regnires some form of
preservation such as sterilization. Most consamers of the New Styvle Beverages prefer to not
have artificial preservatives added to their beverages, and thus, such preservatives are nota

viable means of extending the shelf life of the New Style Beverages. Most corrently available
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methods of sterilization rely on heat——including pastenrization, flash pasteurization, ulira-high
temperatare processing {(UHT), etc.—which unsuitably alters the color, taste/flavor, texture, and
autritional value of solids content (e.g., fruit chunks, boba, ete.) and the liguid uself (e.x, juice,
tea, milk teg, etc.}. It makes tea leaves turn brown, which is undesirable. It also results in the
boba losing s chewy inside texture. Boba is one of the main attractions of boba nulk tea. 1t is
the chewy texture of the boba that is @ major reason that boba teas are s0 popular amongst
consumers, Thercore, heat-based preservation is not suitable to the New Style Beverages cither.
{0010 The present inventor has found that in the New Style Beverages that contain boba, the
boba dre overwhelmingly tapiocs based boba. These tapioca based boba and the so-called
“popping boba™ define the bulk of the market for the New Style Beverages. As stated above,
these New Style Beverages are made to order in street side tea shops. However, these street side
tea shop made to order products have short shelf life measured in 2-3 days, if that long, The
present inventor sought 1o utilize non-hegt stertlization methods in an effort 1o be able 1o have a
longer shelf-hife boba containing product, but found the non-heat sterilization methods
unacceptable with boba. HPP was attempted with the prevailing boba type New Styvle Beverages
{tapioca based boba or popping boba) and it was found thar the boba used there (a) did not
survive the HPP processing step, (b) lost flavor and/or gained a hard textore ~ generally tasted
terrible after HPP processing which is a major disadvantage from the conswmer’s perspective, (¢}
lost its pre-HPP processing pleasant appearance (loss of a main attraction point for the nltimate

consumer), and (d) lost its pleasant mouthieel once drawn into the mouth in the comse of
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mgesting the product. The foregeing effects a) through d) occur during the HPP process during
manutacture andfor the periods when the boba is sogking in the relevant hquid of the beverage
during the storgge period between manufacture and consumption. However, after much effort
and failares, the present inventor discovered that wsing “crystal boba™ (boba based on konjac
and/or based on agar), when exposed to HPP and soaking in the iquid beverage for more than
180 davs, not only obtained a conunercially suttable shelf-life for the RTD product, but further
did so while still retaining the boba imegrity, s shape, its appealing taste, and i appeahing
chewy texture on ingestion. This was in fact quite surprising in light of the experience
encountered with tapioca based boba and the popping boba, and not kaown by others who

operating in this indusiry today.

OBIECTS OF THE INVENTION
jo011} It s therefore an object of an embodiment of the mvention o provide an RTD beverage
that contains at least one solid selecied frow the group consisting of boba, sohd pieces of frait,

tea leaves, and mixtores thereof with a shelf-life of at least 30 days.

FI012] It s another object of an embodiment of the invention to provide an RTD beverage that
contams at least one solid selected from the group consisting of boba, solid pieces of frut, tea

leaves, and migtures thereof with a shelf-1ife of at least 60 days.
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{0013} It is another object of an embodiment of the invention to provide an RTD beverage that
contains at least one solid selected from the group consisting of boba, solid pieces of fruit, tea

leaves, and mixtures thereof with a shelf-life of at least 90 days.

{0014} It is another object of an embodunent of the invention to provide an RTD beverage that
containg at least one solid selected from the group consisting of boba, solid pieces of fruit, wea

leaves, and ruixtares thereof with g shelf-life of af least 120 days.

{015} It i3 another object of an embodiment of the invention to provide an RTD beverage that
contains at feast one solid selected from the group consisting of boba, solid pleces of frui, tea

leaves, and mixtures thereof with a shelf-life of at least 150 days.

joots] It is another object of an embodiment of the invention to provide an RTD beverage that
contains at least one solid selected from the group consisting of boba, sohid pieces of fruit, fea

leaves, and mixtares thereof with a shelf-life of at least 180 days.

{00171 It is ancther object of an embodiment of the invention to provide & method for the
preduction of an RTD beverage that comtains at least one solid selected from the group
consisting of boba, solid pieces of fuit, tea leaves, and mixtores thereof with a shelflife of at

least 30 days.

-
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{018} It is another object of an embodiment of the invention to provide a method for the
production of an RTD beverage that comtaing at least one sohid selected from the group
consisting of boba, solid pieces of frui, tea leaves, and mixtares thereof with a shelflife of at

least 80 days.

{8019] It is another object of an embodiment of the irvertion to provide a method for the
production of an RTD beverage that containg at least one solid selected from the group
consisting of boba, solid pieces of frut, tea leaves, and mixtares thereof with a shelflife of at

least 90 days.

[602¢ It is another object of an embodiment of the invention to provide a method for the
production of an RTD beverage that contains at least one solid selected from the woup
consisting of boba, solid pieces of fruit, tea leaves, and mixtures thereof with a shelflife of at

least 120 days.

[0621} It is another object of an embodiment of the invention o provide a method for the
production of an RTD beverage that contains at least one sohid selected from the group
consisting of boba, solid pieces of fruit, tea leaves, and mixtures thereof with a shelflife of at

least 150 davs.
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{0022] It is another object of an embodiment of the invention to provide a method for the
production of an RTD beverage that comtaing at least one sohid selected from the group
consisting of boba, solid pieces of frui, tea leaves, and mixtares thereof with a shelflife of at

least 180 days.

{0231 It 15 another object of an embodiment of the invention to provide an RTD beverage that
contains at least one solid selected from the group consisting of boba, solid pieces of fruy, tea
leaves, and mixivres thereof with a shelftlife of at least 30 days without the use of heat

sterilization techniques.

[6024] It is another object of an embodiment of the invention to provide an RTD beverage that
contains at least ong solid selected from the group consisting of boba, solid pieces of fruit, tea
leaves, and nuxtwres thereof with a shelf-hife of at least 60 days without the wse of heat

steritization technigues.

00231 It is another object of an embodiment of the invention to provide an RTD beverage that
contains at least one solid selected from the group consisting of boba, solid pieces of fruit, 1ea
leaves, and muxtures thereof with a shelf-life of at least 90 days without the use of heat

sterilization techniques.

-1-
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{0026} It is another object of an embodiment of the invention to provide an RTD beverage that
contains at least one solid selected from the group consisting of boba, solid pieces of fruit, tea
leaves, and mixtures thercof with a shelf-hife of at least 120 days without the use of heat

steribization techniques.

{027] It s another object of ant embodiment of the invention to provide an RTD beverage that
contains at least one solid selected from the group consisting of boba, solid pieces of fruy, tea
leaves, and mixtures thereof with a shelfdlife of at least 150 dayvs without the use of heat

sterilization techniques.

[6028] It is another object of an embodiment of the invention to provide an RTD beverage that
contains at least ong solid selected from the group consisting of boba, solid pieces of fruit, tea
leaves, and mixtures thereof with a shelfdife of at least 180 days without the use of heat

steritization technigues.

00291 It is another object of an embodiment of the invention o provide a method for the
production of an RTD beverage that contains at least one sohid selected from the group
consisting of boba, solid pieces of fruit, tea leaves, and mixtures thereof with a shelflife of at

least 30 days withouot the use of beat sterihzation techniques.

11-
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{0030] It is another object of an embodiment of the invention to provide a method for the
production of an RTD beverage that comtaing at least one sohid selected from the group
consisting of boba, solid pieces of frui, tea leaves, and mixtares thereof with a shelflife of at

least 60 days without the use of heat stenilization technigues.

{8031} It is another object of an embodiment of the rvertion to provide a method for the
production of an RTD beverage that containg at least one solid selected from the group
consisting of boba, solid pieces of frut, tea leaves, and mixtares thereof with a shelflife of at

least 90 days without the use of heat sterilization techniques.

[6032] It is another object of an embodiment of the invention to provide a method for the
production of an RTD beverage that contains at least one solid selected from the woup
consisting of boba, solid pieces of fruit, tea leaves, and mixtures thereof with a shelflife of at

least 120 days without the use of heat sterilization technigues.

06331 It is another object of an embodiment of the invention o provide a method for the
production of an RTD beverage that contains at least one sohid selected from the group
consisting of boba, solid pieces of fruit, tea leaves, and mixtures thereof with a shelflife of at

least 150 davs without the use of beat sterilization techniques.

13-
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{0034] It is another object of an embodiment of the invention to provide a method for the
production of an RTD beverage that comtaing at least one sohid selected from the group
consisting of boba, solid pieces of frui, tea leaves, and mixtares thereof with a shelflife of at

least 180 days withowt the ase of heat sterilization techniques.

033 Tt is veor another object of gn embodiment of the fnvention to provide au RTD beverage
that containg at least one solid selected from the group consisting of bobg, solid pieces of fruit,
tea leaves, and mixtores thereof with a shelf-life of sufficient duration to allow the product to be

mass produced and sold through commercial distribution chains.

[8036] Another object of an embodiment of the invention 15 1o provide a boba comtaining RTD
beverage having a shelf-life of at least 30 davs m which the chewy texture of the boba i3

retamed.

{371 Another object of an embodiment of the invention is to provide g boba containing RTD
beverage bhaving a shelflife of at least 60 days in which the chewy texture of the boba is

refained.

F8038]  Another object of an embodimuant of the fnvention is to provide 8 bobw containing RTD

beverage having a shelfilife of at least 90 days m which the chewy texture of the boba is

retained,
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{8039 Another object of an embodiment of the vention is to provide a boba containing RTD
beverage having a shelflife of at least 120 davs in which the chewy texture of the boba i

refained.

HHG]  Ancther object of an embodiment of the fnvention is 1o provide a boba comtaining RTD
beverage having g shelflife of at least 150 days in which the chewy texture of the boba i

retained.

041]  Anothier object of an embodiment of the invention is to provide & boba contsining RTD
beverage having a shelflife of at kast 180 davs in which the chewy texture of the boba s

refained.

0421 Sall ancther object of an cmbodiment of the fnvention s o provide so RTD fuit
beverage containing solid pleces of fuit having a shelf-life of gt least 30 davs, wherein the shape

and taste of such fdt pleces is mamisned.

043]  Sull another object of an emboediment of the mvention s o provide an RTD frult

beverage comtaining solid pleces of froit baving o shelftltfe of at least 60 days, whevein the shape

and taste of such fruit pleces is maintained.

-14-
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{044]  Still another object of an embodiment of the invention i3 to provide an RTD fruit
beverage confaining solid pleces of frult having a shelf-hife of af least 90 days, whereln the shape

s

and taste of such frut pieces is maintained.

048] Stll another object of an smmbodiment of the invention is o provide an RTD fun
beverage comaming solid pleces of frult having a shelflife of at least 120 davs, swherein the

shape and taste of such fruit pieces 1s maintained.

{8046]  Sull another object of an embodiment of the mvenfion 18 lo provide an RTD frui
beverage comtaining solid pieces of fruit having a shelflife of at feast 150 days, wherein the

shape and taste of such fruit pleces is maintained.

47T Sull another object of an enbodivsent of the mvention iz © provide an RTD fruit
beverage containing solid pleces of fiuit having a shelf-life of at least 180 days, wherein the
shape and tastc of such frait picees i3 maintained,

[B048]  Yer another object of an embodiment of the invention s to provide an RTD beverape
product which is a cold brewed tea having a shelf-hife of at Ieast 30 davs, wherein the freshness
and flavor of the wa leaves are retained, notwithstanding the tea leaves buing retained in the RTD

beverage through consumptiom of the RTD beverage.
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{49]  Yet another object of an embodument of the mvention 8 o provide an RTD beverage
product which is & cold brewed tea having a shelf-life of at least 60 days, wherein the freshness

and flavor of the tea leaves are retained. notwithstanding the tea leaves being retained i the RTD

beverags through consumption of the RTD beverage.

0084 Vet another object of an emwbodiment of the invention s to provide an RTD beverage
prostuct which is a cold brewed tea having a shelf-life of at least 90 davs, wherein the froshness
angd flavor of the tea leaves are retained, notwithstanding the tea lvaves being retained in the RTD

beverage throuwsh consamption of the RTD beverage.

{851} Yet another object of an embodmment of the mvention i3 to provide an RTD beverage
produet which i a cold brewed tea having g shelf-lite of gt Teast 120 davs, wherein the freshness

and flavor of the tea leaves gre retained, notwithstanding the tex leaves being retained.

{BUS2] Yot ancther object of an embodiment of the nvention s 1o provide an RTD beverage
product which 13 a cold brewed tea having a shelflife of at lgast 130 days, wherein fhe froshoess

and flavor of the tea feaves are retained, notwithstanding the tea leaves being retained in the RTD

beverage through consumption of the RTD beverage.

{80331 Vet another object of an ewbodiment of the invention s to provide an BTD beverage

groduct which is a cold brewed tea having a shelf-life of at least 180 days, wheram the freshness

-16-
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and flavor of the tea leaves are retained, notwithstanding the tea leaves being retained in the RTD

beverage through consumption of the RTD beverage.

{8054]  Another object of an embodiment of the invention is to provide a process for the
manafactire of a boba containing RTD beverage having a shelf-hife of at least 30 days in which

the chewy texture of the boba is retainsd.

{8855]  Another object of an embodiment of the invention is to provide a process for the
manufactare of a boba contsining RTD beverage having g shelf-life of at least 60 days in which

the chewy texture of the boba is retained.

{8656]  Another object of an embodiment of the invention is to provide a process for the
oanpfacnre of & boba contanung RTIY beverage having & shelf-hife of at Teast 8O days inwhich

the chewy texture of the boba is retained.

{B057]  Another object of an embodiment of the invention is to provide a process for the
mamtfactore of & boba containing RTD beverage having o shelf-life of at least 120 davs m which

the chewy texture of the boba is retained.

{6058]  Another object of an embodiment of the invention is to provide a process for the
mmanaihcture of a boba contaning RTE beverage baviog a shelf-hife of at least 150 days in which

the chewy texture of the boba is retained.
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{80581 Another object of an embodiment of the invention is 1o provide a process for the
manufacture of a boba containing RTD beverage having g shelt-life of at least 180 days i which

the chewy texture of the boba iz retained.

e8] Sall ancthor objedt of an embodiment of the invention i3 1o provide a process for the
manufactare of an RTD fruit beverage contaiming solid preces of fruit baving a shelftlife of at

least 30 days, wherein the shape and taste of such fruit preces is maintained.

061]  Sull another object of an embodiment of the fivention 18 to provide a process for the
manpfaeture of an RTD Hoit beverage comaming solid pieces of froit having a shelf-life of at

least 60 davs, wherely the shaps and taste of such fruit pleces i mamiained.

{62]  Sol another objeat of an embodiment of the invention is to provide a process for the
wamdiciare of an RTD fruit beverage containing solid pleces of fruit baving & sheliifs of at

least 90 days, wherein the shape wad taste of sach fruit pieces is maintained.

{8863]  Sull another object of an embodiment of the fovention 18 to provide a process for the
manafactoe of an RTD front beverage contamning solid pisces of fruit having a shelf-life of at

least 120 davs, whevein the shape and taste of such fruit picces is maintained.

18-
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{8064]  Sull another object of an swbodiment of the invention is 1o provide a process for the
mamefactore of an RTD fouit beverage contaiming solid pieces of frult having a shelfilife of at

least 130 days, wherein the shape and taste of such froif pleces is maintained.

H063]  Sull another objzct of an embodiment of the fuvention 1o provide a process for the
manafhctire of an RTIy frodt beverage comaming solid pleces of froit having o shelitlfe of t

least 180 days, whevein the shape and taste of such fruit pieces is maintabed.

IB866]  You ancther object of an embodiment of the fovestion © o provide § process for the
mamgdactore of an RTD beverage product whach 18 g cold brewed top having a shelf-hic of &t
least 30 davs, wherein the freshness and flavor of the tea leaves is retained, notwithstanding the te:

leaves being retained in the RTD beverage during consamption of the RTH beverage,

{867] Vet another objoct of an embodiment of the invention is to provide a process for the
mgnufactwe of an RTD bevergge product which is a cold brewed tea having g shelflife of
least 60 dave, wherein the froshness and Havor of the tea Teaves 15 retained, notwithstanding the tea

leaves being retained in the RTD beverage duving consumption of the RTD beverage.

{6668] Yot another object of an embodiment of the invention 15 to provide a process for the

smanaiacture of an RTD beverage product which is o cold brewed tea having a shelfdife of &t

-14-
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least 90 days, wherein the freshness and flavor of the tea leaves Is retained, notwithstanding the fea

leaves bemng retained in the RTD beverage during consumption of the RTD beverage,

{8691 Vet another object of an embodiment of the fnvention is o provide a process for the
manufacture of an RTD beverage product which {5 a cold brewed tea having g shelflife of a
least 120 days, wherein the froshacss and flavor of the tea feaves is retained, notwithstanding the tea

leaves being retained in the RTD beverage during consumption of the RTD beverage.

{807¢] Yot another object of an embodiment of the invention 13 to provide a process for the
manafacture of an RTD beverage product which is a cold brewed tea having a shelf-life of at
Ipast 150 days, wherein the freshness and flavor of the wa leaves is retained, notwithstanding the 1ea

leaves being retained in the RTD beverage during consumption of the RTD beverage.

{0871 Yet another object of an embodiment of the invention s o provide a process for the
mamfactere of an RTD beverage product which i a cold brewed tea baving a shelfilite of at
leaat 180 days, wherein the froshaess and flavor of the tea leaves is retained, notwithstanding the tea

leaves being retained i the RTD beverage ducing consumption of the RTD beverage

8721 An even further object of an embodiment of the invention is to provide an RTD
beverage of any of the foregoing objects that fusther containg an alcoholic componem {a HARD

RTD beverage).

o
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08731 A sull further object of an embodiment of the invention is to provide a method of
mamfactore of any of the forgoing methods of manufacture that further contalns an alcohelic

Ccomponet,

{8074] Yot an additional object of an embodiment of the fnvention is o provide s HARD RTD
beverage comtaining sohid pieces as well as an gleoholic compaonsut prepared by the wmethods set
forth herein,

{B878]  An even further object of an embodiment of the mvention is to provide an RTD of any
of the foregoing objects contalndng one or more additional components selected from additional
fgestible flavors, spices, aromatics, sweeteners, and colovants,

18076]  Ap even further object of an embodiment of the mmvention is 10 provide a process for the
manufacture of an RTD of any of the foregomg objects containimg one or more additional
components selected from additional ingestible flavors, spives, wromatics, sweeteners, and

cotorants.

7T An oven further ohject of an embodiment of the fovention i o provide an RTD
beverage produst prepared by a process fiy the wmanufaciure of an RTD of any of the foregoing

objects containing one or more adduional components selected from additional ingestible

flavors, spives, aromatics, sweeteners, amd colorants,
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{0078]  Stil further object of the various embodiments of the invention will be recognized by
those of ordinary skill in the art after being acquainted with the present fuvention disclosure and

claims.

BRIEF SUMMARY OF THE INVENTION
[0079] These and other objects of the invention are swprisingly achieved by a process i which
solid pieces of ingestible fnat chunks andfor crystal bobas andfor tea leaves are placed into a
container along with an ingestible beverage base, the container is sealed and subjected to High
Pressure Processing (HPFP)Y. The inpestible Hquid base (the liguid portion ot the hqud portion
with dissolved or suspended components therein) of the beverage is gencrally prepared in
advance or where the Hquid portion has multiple components, such multiple components may be
combined before introduction into the container or may be introduced into the containgr in
separate steps. The container is selected from those that can withstand and transimif extrome
compressive force (at least in the range of 200 MPa up to 700 MPa, with particular containers
matched to the desired pressure to be used in the particular HPP step) to #s contents while
remaining mtact, including Hs seal, and s capable of regaining its shape after the extreme
compressive fores 18 released. This process avolds the use of heat sterilization methods, but still
provides extensive increases in shelflife, o addition, the RTD beverage may further mclpde an
alcoholic component resulting in the end product being a HARD RTD. To more easily

distinguish non-alcoholic RTDs of the nvention from alcoholic RTDs of the invention, the non-
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alcoholic RTDs will be referved to as SOFT RTDs. (RTDs, without reference to either SOFT or
HARD, will mean both, collectively) Furthermore, the RTDs of the mmvention, whether SOFT
RTDs or HARD RTDs nray have further components included which further components are
selected from the group consisting of one or more of additional flavors, spices, aromatics,
sweeteners, and colorants. The process of the various embodiments of the invention allows for
the RTDs of the invention to have extended shelf Hives of 30 davs or more (as discussed move
fully elsewhere below) and allows for such products to retain the taste, color, texture, and
nutritional value of the beverage and its solids components over time, and simultaneously allows
for the avoidance and exclusion of artificial preservatives frons the RTDs. In addition, the
process also retains the chewy texture of Crystal bobias which may be present o certain

gmbodiments.

BRIEF DESCRIFTION OF THE DRAWING
{6080} Figure | is & perspective view of a matnx box for use in one manner of a filling step of

an RTD beverage preparation method according to an embodiment of the invention.

{0081} Figure 2 is a top plan view of' a sifting spoon for use m a filling step of an embodiment

of the invention.

{0082]  Figure 3 15 a top plan view of a tea inserter for use in a filling step of an embodiment of

the invention.
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{0083} Figure 4 is a perspective view of a funnel for use in a filling step of an emebodiment of

the invention.

{0084} Figure 3 is a schematic view the steps in a high-pressure sterilization step according to

an embodiment of the invention process of manuthcture

DETAILED DESCRIPTION OF THE INVENTION
{883} The varivus smbodiments of the present invention are divected to Ready-To-Drink
{(RTD} beverages angd methods of preparation thereof, where the beverages contain solid pleces
of gt feast one of {a) orystal hoba, (b)Y Huit chunkeishices, or {0} fea leaves or other plant wmatter
{such other plant matter being that which i typically brawed as a "tea”}. These solid piecey and
a bguid ingestible phase are introduced {(in anyv desirable order) mio 3 container, sealing the
container, and subjecting the scaled comtainer to a High-Pressure Processing (HPP) sterilization
techiigue. The result of the HPP teatment is an RTD beverage product that has excellent
storage shelf-life, and the freatment retainy the shape, taste, and nutritional value of the

aforementioned solid pieces contained in the product.

{8086]  For purposes of this Specification and Clabms, there are a number of related torms
nvolving “shelf-life” that require particular definmition. These arer {a) the “Label Expiration

Date™ {indicated by language on the product label or packaging that recites “Expires .7, “Use

B

24
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By 7 "Best By 7, or other similar language) and indicates the manufactures’s or
distributor’s ete. intended approximate last date by which the prodoct will be consamed; and ()

*Actual Expiration Date” which is the last date which product, when properly made and stored

and tested has @ Colosy Forming Usivml (CFUAmMD) (as discussed herein} of less than I1x10°
{using & significant figures ~ Lg., 0999984 x 10° baing less than 1.0 x 10°, but 0999993 being

considered 1.0 x 10% insofar as currently available testing cquipment cannet adeguately

distinguish between differcnces of 10/CFUA or lessy COFU cowt 1o CFUART of less than

I I0%CFUAml i3 determined for purposes of this nvention by (&) opening a botie that was on
stovage at 1°C to 7°C from manufacture until the designated test date, (b} removing & 1 mi

aliquot therefrom and diduting that aliguot with ¥ mi of water contaming standard nuerobial
autricnts {generally 95% waler and up w0 5% notrients); and (0} then placing av aliquot of the s
diluted sample onto plate cownt agar (PUAY The plates with the samples thereon are elosed and
stored at 30°C for 48 bours and the number of colonies {onmed are determined and expressad as
CFUAnL A CFU/Mmi of Ix10%CFUMmI dog ) or more is considered @ “fail” and the longest
koown shelf ife for that prodact is technically the time point between the “fail” test and the last
“pass” test for a sample from that batch of product. I the thme period from manafachwre o “fal”
test date and “pass” test date differances {pass on “date a” but fail on “date b7} would be crncial
0 meeting the limitations of a particular clanm heredf, 8 more precise pass/fuil determination can
be made with another batch of the same product which has aot vet reached the same time points
in contention and now fested more frequently between the last “pass”™ determination of the

former batch testing until a “Ril” iy again encountered.  (By way of example and not a8 a



WO 2023/136887 PCT/US2022/051091

limitation, i one batch of produet a shows a “pass” af 150 days post manufacture, but 8 “fail” at
180 days post mamdacture, and a more specific time point of crossing the passftail boundary is
desired, a second batch of prodact which has not vet reached had a “fail” prior to 151 days post
manmafacturs can be scheduled Yor vetesting at shorler periods soch ay weekdy, senuweskly,
every other day, or even daily, if desired in order to obtain @ more precise date of transidon
between the longest period fnowhich a "pass”™ rosult §s olained and a first time period at whicha
“fail” vesult is obtained. Since the Label Expivation Date may be of lesser duration than the
“Actual Expiration Date”™ of the product, but actual consumption may be either before or afler
such Label Expiration Date, i is preferable that RTDs meet the requirements for one of the
Actual Expivation Datz. In practice, 1o order for there 1o be confidence that virtually all product
will be consurned before the “Actual Expiration Date™, Label Expiration Dates are gonerally set
ai such earlier dates a3 my be arbitrarily set by the manufaciurer/distributer. Thus, while the
Label Expiration Date is not a fixed date until the nianufacturer labels the product, i the prodact
15 properly made and stored {ay set forth herein) and meets the rogquirements sot forth herein at
least through the date 1tz {abelled o expire, and that date is at least as long as an expivation time
period {measared from the date of manufactirs), then that RTD product 1§ desmed within the
scope of such claim A product having an avtual expiration date longer than the expiration time
perfod mentioned v this document s without funther proof deemed o meet the “Actual

Expiration Time Pertod” that is of lesser dwration from the date of manufacture, (For clanty, a

product demonastrating a “pass” CFUSmE resudt on day 218 post manufacture 1§ desmed to have

had a “pass resudt at all prioy time poiats, sven if the 210 day post manufacture test was the only

-26-
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testing conducted.  Huowever, a “fail” CFUml test result at day 210 post manufacture will not
impact or inform aboot an earlier test status. Also, a “fail” CFLAml at an shorter Gme periad
from manufacture will be constroed as & “fail” for that batch of product for all Hme points
thereafter. As different batches of product may yvield differioy reselis, it is recognized that for
purposes of determining whether a particular product is or is not within the scope of the claim,
tndividual batch-by-batch deternuination mav be neoded untd such tme as enough evidence s
obtained fo statisticaily show that if a product was properly made and then properly stored under
the condittons set forth above and properly tested as set forth above, that such product would

alse result in the same CFU/mI levels at a clain relevant time point post manufacture.

{8087]  The base bouwid phase used to creme the various embodiment of the prodacts of the
present invention can be selected from virtaally any Ingestible fluid and include varioas teas
{inclusive of herbal teas), coffees, fruit julces, vegetable huwices, amimal muks, nwt {and othsy
plant) milks, and flavored and onflavored waters. Each of the forgoing may be plain (e, nea)
or Havored with further flavorings as are tvpically used m connection with the same. When teas
or herbal teas ave the “base hqud phase”™ they are brewed previosly i any known brewing
method and the organic matter that is brewed in that prior process is separated from the liguid
phase and the hqud phase i then used. Such teas can be made from g member of the group
inchading, but not lmted to black tes, red tea, green tea, white tea, jasming tea, oolong teg,
maicha tea, honey fea, pwer tea, rootbos tea, thal tea, chat e, ginger tea, yuzy tea, honey

water/oney ey, winter melon tea, clvvsanthenuy tea, rose tea, peach tea, bergamot tea (L.,
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Farl Grey), and other floral er flavored teas as are commondy available for brawing. Blends of
different kinds of teas are sultable as welll A wide variety of such teas, both standard black,
green, white, and red tea as well as their decaffoinated counterparts, and their flavored
counterparty and blended teas are available from a sade variety of soarces known in the ad,
from, including, but vot linuted to Twining, Bigelow, Stash, Taro, Choice, Numi, Yogi, Hamsy
and Song, Celestial Scasonings, Lipton, Yorkshive, Dilmah, Teavana, Teatley, Bigelow, Youi,
Argo, and a multitude of others. A frequent vartant of the above are flavored teas which way be
prepaved by adding non-tea brewable plant parts for jngestion such as floral petals of varions
kinds including, but not limited to, mint leaves, spearmint Jeaves, lotus blossums, rose petals,
orange blossums, ete, Other flavored teas include various plant ails, the most widely known
being bergamot o in Earl Grey tea. Siill others gre herbal teas, incloding withont Ioitgtion
mint fea, spemimnt tea, roothos fea, ginger tea, chamomle tea, e, Sull others mwlude
flavorings imparted by the fleshy parts of various plant materials, such as various fruts and
melons. Al of these are pripared mto a Mea”™ hawd when being used a5 the base Hauid phase
Orther base hguid phase materials may be selected from popular Havors of cakes, cookies,
confectioneries, candies, pastries, custards, poddings, and tarts, & well ay vaniows types of
coffee, such as black coffee, sspresso coffee, latte coffee, American coffee, their decaffeinated
connterparts, and Havored counterpants, amoeng sl others conuvnondy kaown m the art, Bach of
these coffees may be single soorce or blended. Typical single source onflees are Mevican, Costa

Rican, Nicaraguan, Hondwran, Gustamalan, BramBlan, Columbian, Venezuelan, Nigeran,

Sudavess, Indonesian, Sumatran, gto. Yot forther possible base liquid phases for use i the

IR
28~
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present invention embodiments include froit juices and edible plant saps. The firwit juices and
edible plant saps for use as base liguid phasses in certain embodiments of the present jnvention
clode, withoot Hmitation, mango juice, strawberty Juice, orange juice, grapefiuit juice, lomon

Tnice, taro juice, ube juice, avocado fnice, kumaquoat juice, blueberry juics, sugar cane

juive {aka
sugar cane sap), maple sap, birch sap, maple water, birch water, agave sap, cherry juice
cranberry jnice, ete. Yot further base hquid phases for use m centaln embodiments of the present
invention nclude various dafry and sou-dairy milks. These dairy milks inclode favm andmal
mritks such as cow’s milk, goat’s muk, sheep’s mlk, elc, each of which may be a foll fat milk. a
low-fat milk, or a non-fat milk as desired, and each may be enriched with vitamins andfor
particular other fats nof sormally present v such milks o at higher concénrations than would be
otherwise than by such eorichment. The non-dairy mitks inclode tree-nut multks such as, withowt
Hmitation, sweel almond (ay contrasted with bitter almend and oot an mdication of sugar

\u.

preat) mulk {alse sumply koown as “abmond milk™), walnat mudk, stc., and other plant-bassed
milks sach g5, without Hmitation, ost milk, soy milk, rice milk, peanut milk, sesame milk, com
mitk, coconpt mulk, and cocomut water. If the beverage is 10 be a tea that is cold brewed
effectively while the prodact 16 wxposed 1o the HPP techuigue (that is the exiraction of tea
componetts is effected by the HPPF process itself}, then the base fhuid component may also be
simply platn water,  Shmilarly, where the prodost 18 to be a Ravered water that does not reguire
prepavation futo & fully or partially flavored water before being added to the final container,
again the base Huid component may be plain water. The plain water here may be selected from

any potable water source mcluding well water, tap water, or may be a purified water sach as

S I
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demineralized water, reverse psmosis water, or distilled water as desired. Tap water is a most

desirable water source as it i low cost

{088] I desived, alcoholic beverages can also be unlized as the base hquid phase, or may
beaded to the other base hiquid phase components discussed above. When aleoholic components
are usid, they are peverally added 1o the other base Hguid phase components and generally not
ased as the only base Hqud phase componenis, but this is merely 2 matter of choice and there 18
no reason to exclude an alcobolic componem being the sole base Hguid phase component.
Alcoholic components which may be added to the other base Hgunid phase or which, if desired,
iy be used as the sole base liguid phase component inclade, but sre net Himited to, vodka, nas,
gin, whiskey, brandy, tequila, absinthe, mezeal, sake, and a wudtitude of wines known all over
the world.  Also saifable are the wide ange of aloohelic cordials, just a sampling of which
invlude, without limitation, Aswprstio {almond flaver), Midord (honevdew flavor), Calvedos
{apple flavor), Tia Maria {orange coffee flavor), Kahlug {(coffve flavored), Chambourd

{raspberry'honey flavor), among many others that are well known,

{089 In addition, the base Hguid phase may further have varions flavorings and spices added
0 i, or such gdded spices and Havorings may be combined with the matter betng “hrowed”
before 1t is browed with the end resudt that the product containg the additional Bavorings andfor

spices. Alematively, the flavorings or spices may be added after any brewing has been carried
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out. The important point is that any such flavormgs and spices that are Jdesived must be added at

sorme poing prior to the sealing of the container.

{8901 The various components of the base Iand phase may be precblended and then added to
the container or added to the containgr i anv order of addition ax may be convenient, Typically,
thiey are pre-blonded and can be added to the contatuer before or after the solid pleces are added,
but typically are added to the comainer after the solid preces have been added. When more than
one of the foregotog Liguids 15 used, they can be blended 1w any combination and in any relative
proportions that may be desived and nsed as a blend for the total amount of hguid component
hereinbefore mentoned.  Ahernatively, such blends may be made in site by serig! addition of
one or mare of the referenced hiquids. Each may be osed independenty in amounts ranging frow
zera fo 1009 of the Haguid component provided the sum of all of the Hguids wentioned in any
particular beverage dess not excesd 100% of the Houid component tal.  Exemplary, non-
limiting combinatinns are set for the in the table below:

*in the table below, variations where multiple Higuid components imclude & “water or Havored

watey have been omitted to reduce the table size but are conteruplated as well

Lignid components in % of total baud conponent

Water  or | Tes or | Fuit julce or | Animal Brewed Alvohol

flavored herbal  tea | froit milk or | Hquid containing

water™ or jurcefvegetable | plant milk | coffees Hopads
tea‘herbal | juice blend or  liguid
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Cu 30 20 40 0
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L A 28 44 10 L
DA e 20 30 40 10
DB e 20 30 10 40| e

B

40
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D 10 40 20 30 | e
DG e 10 30 40 20
DH | e 10 30 20 T S
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I - 30 T 20

44




WO 2023/136887

PCT/US2022/051091

DM 40 20 30 10
N — 40 20 10 ] 30
DO 40 10 30 20
Dp 40 10 200 ] e )
1510 SR QU 30 40 20 10
DR 30 40 10 20

{5 P 30 20 40 10
DT | e 30 20 I - 10
DU e 30 10 40 ] e 20
DV e 30 10 20 10

DW

30

DX 20 40 fo 30
DY e 20 30 I A - 10
D7 e 20 30 T 0
EA | e 20 10 40 )
EB | e 20 10 £ R . 10
EC e 10 40 30 20
= 10 40 20 30
EE | oo 10 30 10 ] e 20
EF 30 200 | e 40
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EJ 40 30 10 20
EK | e 40 200 ] e 30 10
EL e 40 20 10 30
EM 40 10 30 20
EN | e ED W - 20 30
EQ | e 30 0T 20 10
EP e 30 40 e 10 20
EQ e 30 0 e 40 10
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ES ] e 30 1w e 40 20
ET e EQ 10 20 40
U e 2 R 30 10
U — 20 N - 10 30
EW 20 D e 40 10
EX 20 - 10 40
EY | e 20 T 40 30
EZ 20 10 30 40
FA e 10 K 30 20
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HE 10 a0 {0 10 10
HM e ) 10 60 10 10
HN 10 10 10 641 {0
HO 10 10 10 10 60
151 R s 80 5 5 5
HO e 5 5 80 5 3
HR e 5 s 3 {0 5
HS e 3 3 3 5 R0

{091 The solid preces componants are selected from {a} cryvatal boba (based on konjac andfor
agar), (b} fruit pteces or slices, or (¢} tea leaves or herbal tea feaves {or non-leaf portions that are
typicatly brewed for herbal teas). The solid pieces for the cryvstal boba are tvpically from 6 wm
in diameter o 15 nun in diameter and may be of' g diameter selected from 6 mam, 6.5 man, 7 v,
T8 e, 8 own, .5 v, Qo .5 my, B0 e, 105 sy L 1 v, 1S mam, 12 numy, 125 oo,
13, 1305 nov, 14 oo, 1405 nmn, aad BS mum and cack range that selects one 0f the foregoing
{other than the 6 mm size) a8 an upper it and one of the foregoing {other than the 15 mm size}
as a lower Hmit, provided the apper lnoit chosen is greater thawn the lower himit chosen i deemed
as & spectfteally disclosed ravge for the coystal boba, By way of example and not hmitation, the

crystal boba size range nay be selected from any of the following:
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{a) 6 nan - 1S nwmy, & - 1405 o, 6 omam - 19 O o - 1305 mum, € pam- 13 o, 6 nan -
P25 pomy, © - 12 ooy, © w1V HS o, & omam - 1 oo, © o - 105 mm, 6 oy - 10
mun, & man -~ 9.5 mmy, 6 oo - 9 a6 owmm -~ 8.5 mmy, 6 mamn —~ S n, 6 o ~ 75 nam, & v
~ T, 6 wan - 6.3 mngg

£ &5 mum - 1S mm, 6.5 mum -~ .5 o, 63 m - 14 mm, 6.3 mm -~ 135 mm, 6.5 mm o 13
m, 6.5 nom — 125 muny, 6.5 mum — 12 mm, 6.5 mum ~ 115 nmm, 6.5 mam — 11 mm, 6.5 num -
.5 mm, 6 S mm~ 10 mm, 6.5 i~ 9.5 mm, 6.5 mm~ % mm, 6.5 mn~ 88 mm, 63 mm ~
oy, 6.5 -~ 7.5 mm, 6.5 vw — 7 mg

o) 7o - 1S oo, 7 oonam - B4 5 oy, T oovem - o, Toous - 13 8 mam, T omome- 13 mamy, 7 ooum -

=

125 mm, 7 rom o~ 12w, 7 oo~ P53 v, 7o~ 3 s, 7o - 1005 T oo~ 10

FRE LN T - 9.3 FLET LN 7 an - 8 Wi, Traun - 3.5 s, 7 mm -~ 8 M, Tun 7.5 JRETEEN

{BH 73 mm - 18 o, 7

S - FLS mm, T8 mam - Mo, TS - 13 8 man, TS s - 13
o, TS o - 125 e, T8 ven - 12 e, TS mam - LS e, T8 wm - Y o, TU5 mam -
WS Smm 78 mm~0mn, 7T5mm~95nm, 75 mm~9%mm, 75 mm~ 8.5 mm, 7.5 mm~
3 mm

{ey S mm -~ 15 mmy, 8 oo - 4.8 o, S~ B ooum, 8o~ 1305 mon, 8wy~ 13 mm, 8 poom
125 mmy, B oo~ 12 mun, S mum - 115 mm, & mm - 1] mum, 8 mun ~ 105 mm, & oam ~ 10
min, € namt -~ 9.5 mm, ¥ mny 9 nun, § mme- 8.5 g

1 8.5 vy — 13 mam, B.5 ;o ~ 145 mm, 85wy - 14 wuw, 8.5 it — 135 nwn, 8.5 mm - 43

wan, S8 mm - 128 mm, 8.5 mon - 12 mom, 3.8 - THS pmy, 8.5 o -~ H oom, 8.5 mm -

105 ooy, 8.5 mn - 10 oo, 8.3 nom - 9.5 o, 8.5 mm 9

e
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{gl 9 mm - 15 mm, O - 105 mm, B -~ I omm, $mm- 3.5 mom, 9 - 13 momy, B onn -
P25 pomy, 9 - 12 noony, 9 mmam - T ES o, 9 omam - 1D oo, 9 o - 105 mm, © o - 10
i, 9 mam -~ 9.5 minyg

{h 93 mum — 15 nun, 98 vy~ 1405 o, 908 myw ~ 14 vy, 9.5 pam - 138w, 905 - 13
oy, 9.8 paon - 125 mm, 8.5 mum - 12 mm, 905 mam - LS mmen, .5 v~ L i, 9.5 s -
105 gan, 2.5 e — 10 oy,

(10 v~ 15 o, 10 mm ~ 148 g 10w - W, 10 s~ 1305 ma 10 mum — 13 v,
0 e~ 128 mm, 10 omm - 12 s, 10 omm — P S v, 10 o — 11 sy, 10 o - 1005 ooy,

(108 -~ 15 pomm, 105 mm -~ 145 mam, 1008 oo - T4 s, 108 mamy 13,8 na, 1OUS mm
3 mm, 105 mn ~ 12,5 sy, 105 mun ~ 12 mm, 1008 mm ~ 115 num, 3005 - FE namg

O - 1S me 1o - TS o, 1 o - 3 oy, 10 s~ 1305 o, 31w — 13 mng,
Hoom - 12 5w, Hoomn - 12 mm, Fmm— 118 o

gy S mm -~ 3o P8 - 145 mm, S non -~ B oo, 11 S~ 138 mm, V1S ooy
Poun, 5w~ 125 mm, LS mm -~ 12 mum,

{m)} 12 mm ~ 13 v, 12 s - 1405 my, 12 mm - B omm, 12 - 135 mm, 12 mm - 13 mam,
12w 2.5 mam,

fa) 125 pum - 18 o, 12 5 mom ~ 4 8wy, 12 5 v~ B oy, 12,5 e -~ 1305 oo, 1208 nwm
13w

for) 13 w13 e, 33 - 14 S oo, 13 o - 14 o, 13 e 1305 mangg

{p} 35w - 153mm, 138 mm - 845w, 135 mm - 14 o

(g} 14 mme- 15 mm, 14 owm - 1405 mom; and

~dS-
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{ry 5 om - 15 mm

While some atray bobas of lesser size than the specified lower limits are possible, and thedr
presence does noy remove the product from within the scope of the nvention, the large majority
of the bobas are at or greater than the vunimum of the size range chossy as 2 Limiting rangs.
However, the product preferably contams bobas that are only within the size range chosen as the
limitation,  Preforably, if bobas below the mindmum of 2 given size ranpe lmitation are in fet
proseut, the size range hmitation is mot i gt least some at feast some, preforably at east 209,
more preferably at least 23%, still more preferably at least 40%, even more preferably at least
5%, even more preferably at least 60%, yet more preferably at least 75%, still muove preferably
at least 80%, oven more preferably at least 90%, still move preferably at least 95%, vt more
preferably at least 99% of the bobas (by weight) ave gt or greator than the minturn of that renge.
In contrast, a3 1o the upper mit of the range, all of the bobas should be at or below the
masimans of the particalar rangs for the product to be within the stated rangs. The bobas used in
the boba containing embodiments of the invention are crystal boba which retain their shape,
tgsie, texture and mouthleel relative to sach fresh crystal boba even after being exposed to the
HPP processing step and even afler combining with the other components and being stored for
extended perinds. These extended periods are at least as long as the Labelled Expiration Date,

and preferably at feast as long as the relovant Actoal Expuation Date.

$392]  The solid pleces of fruit or fruat shives are not typically spherical, but are various shapes
jt ; .

that may be, without limitation, spherical, ovord, oviindrical, cubical, prismlike, or a conic

46~
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seetion of any of the foregoing or a muultitude of other shapes. For these solid pleces of fruit or
frait slices, they have at least one dimnension which is at Jeast equal to or larger than 6 nun AND
ng dimension that i« larger than 25 me In other words, i the shape were a sphere, the diameter
seonld no smaller than & mun and so larger than 23 oum. Por stmplicity, the preseat invention
will be described m terms of the siew of the frwt slives or solid pizces being of a speeified
diatneter, but it is to be understood that the for the sixe of these pieces 1o he within the present
invention, these pieces have at loast oue dunension of at least the mimimom size and wo
dimension greater than the maximoem size,  As stated above, the fruit plece/shee size range 15
from & mum o 28 mo, mclusive and may be of a diameter selected from 6 num, 6.5 num, 7 nuy,
T.5 wun, 8w, 8.5 mun, 9 momy, 905 mamy, B0 man, 1OOS i, HE o, TS o, 12 mm, 1205 mam,
I3 o, 1305 oy, Momm, 1405 mm, 15 sony, 1585 noy, 16 o, FOS vy, 17 oy, 175 noy, 1S
mn, I8 5 m, PO mmn, 195 sy, 20 s, 205 mm, 21 mo, 2.8 noaw, 22 s, 225 o, 23w
235 vum, 24 o, 248 s, and 25 mm, and each range that selecty one of the forsgoing (other
than the & nun size) ax an upper Hmit and one of the forepoing (other than the 25 mm size) as a
lower lhimit, provided the upper lmit chosen is greater than the lower limit chosen is deemed as a
specificatly disclosed range for the frult shees/pieces. By way of example and not limitation, the
fruit shices/pleces size range may be selected from any of the following:
(a} Ham -~ 25 mm, 6 i ~ 2405 mm, 6 mm ~ 24 mam, 6 - 2305 mam, 6 - 23 e, & mm -
225 mum, & o - 32 o, 6 nan ~ 218 mnn, 6 - 21 oy, 6 - 205 momy, & mamy - 20
mrn, & mm - 1908 mn, & o - 19 o, © mamy - TRUS mmy, 6 o - 18 e, & oy - V7.5 wom,

O - 17 mam, © mm - 165 mm, © mm - 1O m, & omm - B33 e, © o - 18 o, ©
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-~ b5, © v B, 6 omn - 135 o, 6o - 13 mum, & oo - 1205 o, 6 o - 12
mm, & pam - LS mam, 6 omm - 11 mm, 6 mmy - 1805 mm, 6 nun - 10 mum, € mm - 9.5 mm, 6
mm -~ 9 pun, & mm - 8.5 nan, 6 mm - 8 puw, & oun - T8 mm, & man -~ 7o, & mm - 6.8
e,

£ 0.5 mum -~ 28 vy, .5 mm - 243 mum, 6.5 pum - 24 nany, &5 pua - 2305 mm, 6.5 nun - 23
mm, 6.5 mun — 22.5 oun, 6.5 mim - 22 nun, 5.5 mmo- 218 mm, 6.5 mn — 21 mum, 6.5 mm -
0.5 mm, 6.5 mm ~ 20 mm, 6.5 mm ~ 19,5 mun, 8.8 o ~ P9 mm, 6.5 mm - 185 mm, 6.5
mm - P8 oo, 6.8 mm - V2.5 v, 6.5 mm - 17 o, 6.5 mam - 16U5 mum, 6.5 v — 16 numy,
6.5 mm - 155 mm, 6.5 mam -~ 13 mum, 65 o - 1405 mmy, 6.5 vuw -~ M4 oo, 8.5 - 1305
an, 6.5 m ~ 13t 6.5 mm - 125 mam, 6.5 mum — 12 o, 6.5 mm - 1S muan, 65 mm~
T ooy, 605w - 1005 s, 6.5 w10 oy, 608 mm ~ 205 sy, 608 o ~ S, 6.5 n
3.5 mm, 6.8 mm - Sy, 68 o - T8 mm, .8 o - T omag

{3 7 omm - 25 wow, T - 245 vann, T oo - 249 oo, ¥ oo 235 moem, 7 oo - 23 num, T
225 pum, T~ 22 mm, Vo~ 21 5 mm, T~ 21 mm, T omm ~ 205 mm, T mam —~ 20
wn, 7omm - 193 mm, T ooun - 19 oum, Toaun - 1R85 mm, T oo~ L8 mm, T oo - 175 o,
T~ 17 7o~ 165 o, T~ 16y, 7o 158w, Yoo - 1S mwn, Tounm
- P S, oo oo, Toun - 3.5 aum, oo - 13 mm, oo - 1208 o, T - 12
mimy, 7o~ LS mm, T - 1 mm, Toaun - WS mm, T - 10 mum, 7o .5 mam, 7

ot 9w, 7 omm -~ 8.5 e, T o~ S v, T - 75 v

.

() 7.5 mwn - 25 mm, T8 mm - 245 mum, 75 oo - 24 o, T8 mm - 2305 v, TS mam - 23

mm, 28 v - 225w, T mum - 22 s, T mm - 20 S mm, T8 mam - 21 mvm, T8 mam



WO 2023/136887 PCT/US2022/051091

205 sy, 7.5 w20 mm, 7.5 mm - P8 mn, 78 nmm - 19 o, 75 mm - 18 S mam, TS

oy
3 -~

- IS, 78 mwm - VS e, 75 mvm - 1T 7.5 mum - 1005w, 7.5ty - 16 mam,
TS5mm~ 155 P58 mm - B, 75 mm~ S mm, 7.5 mm ~ Mo, 75 mm -~ 135

~ -2 =
LN

v, TS - P, TS mmr - 12 8 muw, TS w12 mam, TS w18 o, 7.8 mm

oo, 7.5 oo~ 105 s, 7.5 10 mm, 7.5 mam 95 tam, 7.5 mum 9 num, 7.3 -
8.5 mam, 7.5 o - 8 g

(o} B mm - 28 mmy, § o - 2405 oy, § a4 o, §omm - 23,5 v, §omm - 23 o, R i -
22,5 wum, o~ 22 nan, R oo - 218 mm, 8 mm - 21 o, & mam - 2008 o, 8 o - 20

i, B omun - 195 i, Emm - 19 mm, R oue -~ 188 mm, & mm - 18 mum, & s~ 17,5 num,

g nam -

i

7 mm, 8 o — 16,5 v, 8 mm ~ 16 mm, & - 155 mam, 8 mae~ 13 than, ¥ num

wn, 8 mm -~ oo, 8§ o - 1305 o R oo - 13 won, 3o - P2 mmy, S~ 12

L4

- 14
o, 8 oo - S o, Smm - 1 mon, § o - 1005 mam, 8o~ 10w, S oun - 805w, R

- 9 oo, S omen - 805 mnyg

() 8.5 pum ~ 35 mmy, 8.5 mm ~ 245 mm, 8.5 ;24 mm, 8.5 mm - 23,5 mm, 8.5 mm - 23

wan, 85 mm - 225 iy, 8.5 muw - 22 mm, 8.5 nun - 215 sum, R85 mm - 21 mum, 8.5 mm -
205 mmy, 8 m - 20 won, 5 w19 S mam, 8.5 oo~ 19, &5 mm — I35 muan, B3
vt - 18 i &5 o - 17 5 man, 8.3 mm - 1T mun, B3 - 1605 num, 8.5 mom - 16 o,
8 mm -~ 155 mm, 8.5 oy~ 15 8.8 o~ 1405 oy, 805 w1 oo, 8.5 mm -~ 135

sy, &5 v~ 13 o, 8.5 von ~ 1205 v, 3.5 — 12 v, 805 mor -~ FL S oy, 805 naw ~

o, &5 muan -~ 105 oo, 8.5 mm - 10 mum, 8.5 mm -~ 9.5 oy, 8.5 mm — @ oy

-t
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{g} 9 mm - 25 mum, 9 o - 245 mm, 9 mim - 24 mum, 9 oun - 2305 mun, 9 o - 23 mim, 9 mum
- 22.5 vy, O w22 mvm, 9o - 2105 e, B omim - 20 o, 9 mun - 2008 mm, S omm - 20

mun, O mwn - 195 . 9 mm - 19 mm, P o -~ RS s, @ tom - 18w, o~ 175 mmy,
Qrnm o~ 17 won, § mm - 108 mon, 9 mm - 16 oo, O oo - 188 may, © o - 13 sam, 9 omm
- b S, 9 mm - I nen, Gmm - 135 mm, 9 oome - D3 o, 9 onum - 1205 i, Foam - 12
i, O — 1ES o, © rom — 1 o, B oo — 1005 mam, 9 o — 10 s, B oo 9.5 mam

() 9.5 i — 25 mum, 9.5 o - 245 numy, 9.5 san - 24, 2.5 mm - 2305 nam, 905 mn - 23
mm, 8.5 pany -~ 22 5 mo, 9.0 mm - 22 mamn, S8 mm - 218 mmy, 9.3 o - 21 905 o ~
2005 sy, 9.5 num - 20 mm, 9.5 mum -~ 1005 m, 0.8 nmm - 19 num, 9.5 mm - 1ES mm, 8.3
an - I8 o, 905 muwn ~ 178 mam, 9.5 v~ T mam, 8.5 e ~ 168 i, B3 po ~ 1O i,
8 Sy~ 135 onr 9.8 man - 15 g, 9.5 mam — 1405 romy, 2.5 mm -~ Mooan, %5 mm o~ 135
o, S8 mm - I my, S8 mm - 125 mum, B8 s - 12 mun, 8% w18 o, 9.8 mam
P, 8.8 oo - 3OS momn, 9.5 o~ 10 oy

(1) 10 mm — 25 may, 10 mm - 245 mm, 10 mon ~ 24 o, 10 mum ~ 235 mm, 10 mm ~ 23 mum,
e - 225 mm, 10 o~ 22 oy, B0 mam -~ 285 mamy, 10 mum ~ 21 s, 10 mom -~ 205
sy, 1O - 20 nvm, 10 oen - 1008 sy, 10 oon — 19 many, 10 o — T8O o, 10 nawg — 18
wann, 10 mm - 173 e, 10 mum - 17wy, 10 mam -~ 163 mum, 18 oo 16 mim, 10 mm
1505, 10 mm ~ 15w, 10w ~ 3405w, 10w - 14 oy, 10 1305 ma, 10 mam
- 13 mve, 1O v~ 1205 s, 1O vt~ 13 oo, 10 s~ U0 S o, 10 o — 1 vy, 10 vom

~ 13 g
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{11053 mum ~ 28 mum, 105 mm ~ 245 mm, 1005 tam - 24 o, 1005 moon - 235 oo, 105 o
23 pun, 105 oo - 2225 sun, 105 man - 22 o, 105 v - 205 mann, 1OLS ot - 21 mum,

105 o — 2005 mm, 1S o~ 20 muw, 105 mm ~ 195 mam, 10,5 mam ~ 19 mm, 103 wmm ~
3.8 mmm, 10 S oy~ I8 oo, 108 mm - 2.8 sy, HS o - 17w, 108 pam — 10.5 wam,
105 mam - 16 many, 1O mim ~ 155 oo, POLS mum ~ 18 mam, 1OUS s 1405 mum, 18005 vy

T4 mm, 105 man — 135 sy, 105 mon — 13 wam, 10US non — 1205 mum, 1005 mam — 12 mam,

0.5 s~ 115 v, 108 e~ ¥ o

(kY 1) v - 25 oo, L e - 24 5 mmy, 1 omam - 24wy, T oo - 23 5w, 1T moan - 23 mum,
mm - 225 mm, 1 oome - 22 mam, HD ooy - 205, 11 som -~ 21 mm, 1 oo - 2005
an, o ~ 20 nuy, T o~ P95 w1 o~ 19 o, T e - 188 e, T nam - 1R

oy, Homow ~ 1728 nuw, 11 vamy — 37 oo, 10 v~ 185w, T mm ~ 16 o, 11 ram -
S 3 mm, o~ P, 30 e~ D05 num, 10 o - T, 30 oo - 1305 mamy, 11 mm
oy, T - 12 5w, Moo - 12 e, 1 s~ TR S mm b g

IS mm~25 o, LS o ~ 245 au, 11 S mm - 24 mum, 115 mm~ 23 5 mum, 1.8 o
d3wwn, PS5 - 22 5o, 1 5 om - 22 mmy, M3 mm 205 mm, S o -~ 21 mm,
13- 208 mm, P53 mm - 20 mnn, 118 mm - 19 5 mm, 1.5 mm — 18 mam, 115 v
IS S pun, 11 3w~ 18 mawy, HE S w17 S o, 115 oo 17 oo, 115 oo 185 mumy,

HoSmm~16mm 1S - 155 mm, TS mmn — 18 mum, 115 mom - M 5w, 115 mm -
Toon, 3L 5o~ 13 Sonn, FH S v~ 13 mom, D S o~ 12 5w, 1ES oo~ 12 sy

{m) 12 oo - 23 many, 12 s - 2405 v, 12 vaen - 24w, 12 oo - 2305 12 man - 23 v,

12 mmy -~ 22,5 monn, 12 o - 22 mam, 12 nom - 205 oo, 12 s - 21 mum, 12 mun - 2805
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miny, 12 oo 20 w12 man - 1905 s, 12 o - 19 mum, 12 mam - 185 mam, 12 mam -~ 18
mam, 12 man - 175 momn, 12 mamn -~ 17 oo, 12 man - 165 naw, 12 own - 16wy, 12 mm -
155 mun, 12 muv~ 15 oy, 12 oy~ 145 mmy, 12 oo ~ B v, 13 vomn 1305 v, 12 v
=13 mm, 12 nan - 12,5 mm;

) 128 mum - 28 mum, 12 5 vom - 245 pamy, 12 5 o~ 24 o, 125 e - 238 s, 1205 o -
23 e, 1205 pun — 225 man, 1205 man - 28 mam, 2.5 e - 2105 oo, 1205 nos - 21 num,
125 mm ~ 205 g, 125 mm ~ 20 mm 12,5 mum ~ 19,5 van, 1205 o~ 19 nom, 12,5 mm ~
P S oo, 128 oy 18 oy, 3225 s — 17 5 o, 125 w17 ooy, $2.5 o ~ 165 nun,
1253 mm-~ 16 mm, 1285 mon -~ 158w, 2.5 mam -~ 15 s, 12,5 mimm — 145 vy, 12,5 num
Pomm, 12,5 e ~ 13 5 mm, 12,5 mum ~ 13 g

(o) 13 v~ 25 mion, 13 mmr - 2405 mamy, 13 -~ 24w, 13 w2305 w13 now - 23 mng
3 o~ 22,5 o 13w - 22 mey, B3 s - 205 oy, 13 wom - 20 sy, 13 o - 208
o, 13 - 20 num, 13 nun - PO8 my, 13 mun - 10 mm 83 w185 s, B3 oo - 18
mag, 3 mm - 178 nun, (3 mm ~ 17 ome, 13 mm ~ 165w, 13 mm ~ 16 o, 3 mm ~
IS5 o, 3mum -~ 15 men, 13 mm ~ 145 o, 13 mm — B4 moy, 13 s - 13,5 mmyg

(P} 135 mm - 28 mamy, 135 mm - 245 oo, 138 nun - 24 mam, 1305 mh - 2305 mam, 135 o -
23w, 13 5 e - 225 oy, P35 pmn - 22 mam, 1305 num - 215 mm, 138 oww - 21 o,
13,5 mm o~ 2005 num, 135 mm - 20 mm, 138 mam — 1905 mm, 135 mm -~ 19 mm, 135 mm -
I 5 vy, 13 S —~ 18 vy, 33 S woome — 17 5 wmmmn, 135 vy — 37 s, 135 o~ 163 oy,

4

I35 mm - 16 mm, 135 mop -~ 15 S mm, 135 m - 15 ma, 1325 sy 3405 o, 13,5 o

14 mn
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{gqi B ooun - 28 mmy, I mme- 245 mm, omm - 24 omm, B omm - 235 mm, 14 omm - 23 ma,
P omm -~ 22.5 mnn, 14 own - 22 mm, 34 ooom - 205 oo, B4 o - 21 mum, 34 omun - 2005
mamy, B o - 20 mmy T4 mm - 105 mm, 14 mm ~ 19 mam, 14 non ~ 1805 mm, B4 nan ~ 1S
v, 1 omm - 175 mm, oomn -~ 17 oo, 14 omam - 165 oy, B o - 16 mm, 14 o~
155 v, 14 men - 18 s, B4 oo 1405 sy

{ry 14.5 mm — 25 mum, 145 mm — 243 mny, 145 ram - 24 mom, 145 mm - 2305 mum, 145 mom —
I3 vy, 1S o - 225 o, 148 o - 22 ey, 45 mm - 215 mm, 1408 am -~ 21w,
145w - 2008 mum, 1405 mne - 20 mnn, 145 mm - 195 mm, 1405 mm - 19 mam, 145 v
IS pun, 145 o 18 ooy, 3405 mm - 175 mumy, 1405 mum - 17 o, 1408 num 105 o,
1.5 o~ 16 o, 1405 mm ~ 15,5 oy, 1405 v~ 15 mam;

{8 15 s~ 35 o, 1S nmmm - 2405 v, 18 mum - 24 mmy, 18 mam — 2305t 1S w23 ma,
S o~ 22,5 o 18 o - 22 mey, PS8 oo - 205 oy, 18 wom - 20 sy, 38 o - 205
o, S o - 20 num, T8 nun - P08 muy, 18 mun - 10 pa, U5 w185 mum, TS oo -~ 18
mag, S mm~ 175 nun, (5 mm ~ 17 omey, 1S mm ~ 165 mum, 15 mm ~ 16 o, 15 mm ~
1S5 mmy

ay 185 oy - 28 mm, 188 o~ 24 5 v, 15 8w ~ 24 nary, 15 S mam - 23 S oy, 155 pomy
23w, 15 5 e - 225 mon, P55 pmn - 22 mm, 155 nun - 215 mim, 158 w21 o,
5.5 mm o~ 2005 num, 155 mm - 20 mm, 158 muam — 1905 mm, 155 mm -~ 19 mm, 135 mm -~
IS 5 o, 15 S wn ~ I8 oo, 15 Sow~ 17,5 sy, 15 S v — 17 mamy, 153 wane~ 163 nam,

P85 o~ 16
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fud 16 mm - 25 mny, 16wy 245 mum, 10 -~ 24 mum, 10 mum -~ 2325 s, 16 mum 23 num,
1o mmy — 22.5 mnn, 16 o - 22 mm, 16 oom — 205 oo, 16 s - 21 mum, 16 mum - 205
o, 16 mm - 20 mmy 15 mm -~ 105 mm, 16 mm ~ 19 mam, 16 non ~ 1805 o, 16 nan ~ 18
wan, 16 mm - 175w, 16 mm - 17 o, 16 mam -~ 185

v 165 mm - 28 mum, 165 mane -~ 245 o, 16,5t~ 24w, 103 mawn - 23,5 num, 165 e
23 e, 165 pun — 225 mn, 165 man - 28 mam, 16,5 - 215 mm, 165 no — 21 num,
16,5 mm ~ 205 nuy, 16 S mm ~ 20 mm, 1653 nan —~ 19 5 mam, 165 mm ~ 19 mm, 163 mm ~

1.5 mm, 165 mm ~ 18w, 16,5 o ~ 175 oy, 165 momn — 17 o, 16 mm — 16,5,

O 17 oo~ 25 v, 17 o~ 2405 ooy, 17 oo - 24 o, 17 o - 23,8 mom, 17 omum - 23 on,
P2 e - 22,5 mmy, 17 s~ 22 v, 17 v ~ 205 oo, 17 mom ~ 20 nam, 17 o - 2005

7z
f

17 o - 20 mm, 17 mm -~ 19,5 wm, 17 mm — 19 mow, U7 o~ 1805 noow, U7 v~ 1S

7 omm - 175 nayg

{3175 mam - 28 mum, P75 v 348 nam, 17,5 oaw ~ 24 o, 178 mane— 238 mumy, 175 ooy
3 mm, 175 mm ~ 238 mm, 175 i ~ 22 mua, 175 s~ 235 mum, 175 o ~ 21 mum,
WS~ 205, 7 5mm -~ 20 mm, 1735 mm ~ 195 mm, 175 mm~ 19 mm, 175 mm -~
1.5 mm, 175 mm -~ 18wy

{vi 18 mm- 25 mm, 18w - 245 mmy, (S oo - 24 oy, 18 mom - 23,8 oo, 18 o~ 23 oo,

1 pom - 22,5 mm, 18 s - 22 mm, 18 sy - 2105 ooy, 18 mm o~ 21 mn, 18 man - 2005

s, 18 o~ 20 won, 18 s~ 195 nn, I8 mm ~ 19 o, 18 mwn - 1R05 mmyg
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2405 mm, TE% nmw - 24 mom, 85 pm - 235 oy, 185 mum

{z) 185 mm - 25 pun, 185 mun -
- 23 o, RS - 225 mam, 18 S - 22 o, 1B S - 2185 o, 1EZ man - 21 mam,
Sommo- 1Y mnyg

S mn —~ 185 mm, 18

IS5 mm -~ 305 mm, IS Smm -~ 20 mmy, 185
L3 v, 19 mm - 245 mm, 19 -~ 24, 10 w2305 o, 18 - 23w,

{aa} P mm -2
- 205

19 mm -~ 225 ooy, 19 oum - 22 oy, B9 nam - 2105 ooy, 19 mam - 21 num, 19 num -

1 e - TS no
235 w185 oum

i, 19 mm — 280
245 nom, 1905 rowy ~ 24 maw, 195 mm - 23
21 mum,

5.5 i~ 28 mm, RS v~
=21 5 o, 195 - 2

{bls) |

w 2%y, 1908 o - 225 mmy, 1903 e~ 22, 195 -

195 mm - 20 mmy;
20 mm ~ 24 muy, 20 wam - 2305 e, 20 maw - 23w,

LA o, 20 ;am - 21 v, 20 mom ~ 205

195 mm -~ 20.5 mum,

(oo 20 mm ~ 25 mun, 20 mm - 345 mm,

20 mm ~ 228 o, 20 mm -~ 22 wan, 20 aan -

M,
{dd) 20,3 nuny - 25 mon, 2008 num - 2408 oo, 2005 mm - 24 mmy, 2005 - 235, 2005 o
215 o, 2005 mum - 21 mmy

~ 23 mun, 208 mum ~ 225 i, 20.%5 oum ~ 22 o, 205 mm
~ 23 wun,

24 iy, 21 mam - 23 5 vum, 21 mm

ISy

feed 21 mm 35 mom, 21 mm - 245 mm, 21 mm ~

22 5 mm, 21 - 22w, 2 o - 215 g

21 - G
235 o, 218 o

Y 205 vy 28 parm, 208 mim - 2405 oo, 205 - 24 oy, 208 nvm -
I3, 205 o ~ 22,8 mm, 215 man — 22 mag

2GS o, 32 mm - 245 ovm, 22 s~ 24 e, 22 mm - 2

3.5 mny, 22 oum - 23 o,

ey 22 wan -

3
'('\.

2 mm - 22 5 mnyg
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-

(b 225 mm - 25 mum, 22,5 mm - 2405 mmn, 2208 w24 ooy, 225 num - 2305 man, 22,5 mim
- 23 mn

(1) 23 nan - 25w, 23 mm - 248 v, 23 - 24 man, 23 o - 2308 minyg

{HY 235 mm - 2% pany, 2305 - 2408 pomy, 2308 w24 oy

(k) 24 mm - 28 mum, 34 mm - 2405 ma; and

{10 245 mm - 25 mmu

While some stray frult picces of lessor size than the specified lower Hmits are possible, and thelr

presence does not remove the product from within the scope of the wvention, the large majority

of the fruit pizces are at or greater than the mnimum of the size range chosen as a Hmiting range.

However, when the product containg fruft pieces, preferabily those fralt pieces are only within the

size rgnge chosen as the hmitation. Preferably, if faat pieces below the muindraum of & plven siee

range hmitation are in fact present, the size rangs mitation s met if at least some, preferably at

least 20%, more preferably at least 28%, still more preferabdy at least 489, even more preforably

at fcast 50%, even more proferably at least 60%, vof more preferably at least 73%, still more
preferably at least 80%, even more preferably at least 20%, still more preferably at least 95%, yvet
more preferably at least 98% of the froit pleces {(by weight) ave at or greater than the minimum of

that range. o contrast, as to the upper ot of the range, all of the fruit pieces should be at or

helow the maximum of the particular range for the product to be within the stated range.

{8931 The freity that are switable for mmchuion as the “solds” should generally have the

characieristic that they will remain intact and/or naintain their Havor and textare when soaked in

-36-
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an mgestible hquid for an extended perind, in particular for the time pediod of from the date of
mamifactore through at least the Label Expiration Date, mworve preferably at least thvongh the
Actual Expiration Date. Thus, while the Label Expiration Date i not a fired date umil the
mamafacturgy Jabels the product, if the fruit pleces/slices muaintain the stated characteristics
through the Label Expiration Date, then such fhuls are sumable for usg m the presem
embodiments of the invention, slthough agatn, i is proforghle that the fw shices'pieces maintam
the above references charactenistios through the Actual Expiration Date. The sohid pleces of fuut
and frei sHees ave geverplly selected from, without hmitation, peach, nectarine, grapefrud,
orange, lemon, citron, hime, kiwi, tychee, mango, apricot, passion fruit, papaya, pineapple, sugar
cang, fomgan, dates, injube, strawherry, blucherry, blackberry, raspberry, apple, pear, Asian pear,
hoenevdew, and cantalonpe.  Qther fruiy thar that do not have these characteristics but are
desirable from a flavor perspective can be pureed and nsed as part of the Hquoid base portion set

B
2%

forth above, but not as the separate “solid pieces™

{0094]  Tuming to the tea leaves {regular leaves, decaffeilnated tea leaves, herbal tea leaves)
that are added to the product as solid pleces during manudictore and avg intended o be retained
i the product ay such through consumption of the beverage, they are used in small amounts,

tvpically in the range of less than § g preforably 1 2t less than 5 g, more preferably L0 g w0 3.0

¢, still more preferably 13 gto L8 g per 354 mi bottde (12 Hoid ounces). Larger sized hontleg

witl use proportionstely more and smaller sized bottles will uze proportionately less. By way of

¥

example and not lhwitation, for a 177 ml (6 fluid cunce) bottle, one will use less than 2.5 g
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preferably 0.3 g 1o lexs than 2.5 g, while for a 708 mi (24 fhuid cunce) bottle will utilize less than
10 g, preferably 2 g to less than 10 ¢ For the other sized bottles, one will utilize the similarly
corresponding proportionate amounts, When tea is being prepared 1o advance rather than in the
course of the HPP processing, larger amounts of tea leaves per serving ave redquired than when
the tea leaves themselves are to be contained in the final product, generally 3.0 g or more of tea
loaves per infended 354 ml (17 floid ounce) serving can be measured out and browed i per
serving amowts or in bulk (such as generally 3 kg or more) for a 1,000 bottde bulk production
batch of 354 mi {12 flwd ounce) botiles.  Again, proportionately larger amounts are utihized for
larger bottle sizes and proportionately smaller amounts are used for smaller bottle sives. By way
of example, when the tea 15 belng preparad m advance, sufficient 1ea can be measwred o produce
354 hiters of tea and that volume of tea can be dispensed as the base Houid phase 1o 1000 botles
334 ml cach with some exocess remaining due to the volume displaced by the solids vontent of
the bowtles. Any excess ean be used for filling additonal botiles so that advanced accounting for
reductions in volume neoded becanse of the solds neced not be teken imo sccount when
preparing the Hquid portion. However, as described elsewhere herein, when the teg feaves are 1o
be reside in the product through consampiion, and those tea leaves are exposed to the HPP step,
a significantly lesser amount of tea leaves are weed pey serving, wihich reduces the amount of tea
leaves to be measured out as under 3.0 g per 354 mi boutle. Such small amounms of dey teg leaves
ave very difficult 1o reliably and consistently measure in qutomated processes and therefore ave

carrisd out pramadly.
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{H095]  Where the various components are prepared in advance for Iater addition into the final
container, any suitable container is usable.  However, the final contalver inte which the
components are added and while in which final container the HPP technigue 15 applicd must be
containers that ave capable of wensmiting the extveme {in the range of 200 MPa o 700 MPa}
pressure to the contents without breaking, cracking, or permanently deforming under the pressure
load. Such final containers are known from the oxisting HPP ant and, of these, a partiwularly
advantageous one is a polvethvlene erephthalate (PET) bottle having & comainer wall thickness
of from 0.1 wan o 0.9 mm, preferably 025 nuw 1o 0.6 mum thickness {for exawple, without
limdtation, thickness of about 0.1 mum, about (.15 muw, about .20 mum. about 425 mum, about
Q.30 mum, ghont 8.35 mm, about 0.40 mum, gbout 0.45 mun, about 0.50 mum, about 8.5% mm, 0.60
e, about 065 nun, about 0.70 wun, about 0.75 mm, about 080 mum, sbout 0.8% mum, about §.80

177

mm} and having a volume of about il {6 fludd ounces}, to abowt 730 w {such as, withowt

Hmatation, 177 mil {about 6 Tluid cunces), 180 wl, 200 ml, 207 @i (7 thad cunces), 310 mi, 235
mi, 236 ml (about 8 fluid cunces), 240 mi, 250 ml, 366 mi (ghout 9 fluid ouncesy, 270 ml, 275,
295 mi (about 10 Huid cunces), 300 mi, 325 mi {about 11 fhud ounces), 330 ml | 350 ml, 354 mi
{sbout 12 Huid ounces), 360 ml, 373 ml, 384 mi (aboat 13 fuid cunces), 300 mi, 400 mi, 414 ml
{about 14 floid ounces), 420 ml, 425 mi, 443 md {about 15 fluid cunces), 4530 ml | 472 {about 19
finid ounces), 475 mb 480 mi, 300 md, 502 mi {about 17 fhaid ownces), S10 mi, 525 wed, 331 md
{about 18 foid ounces), 540 mi 550 ml 361 mi {about 19 Huid cumces), 370 mi, §75 md, 590 md
{abowt 20 fluid cunces), 600 mi, 619 mi (about 21 fluid ounces), 625 mi, 830 mi, 649 ml {about

o

22 fhaid cunces), 630 ml, 675 wal, 678 mi (about 23 Nluid ocunces), 650 mi, 700 mi, 708 mi {show

534
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24 fhuid ounces), 720 mi, 737 ml {about 25 {luid cunces), and 750 mi. A suitable cap size ix
utitized, typically i the range of 30 yvam to 48 nup cap, such as, without fimitation, 30 mum, 31
o, 32 vy, 33 sy, 34 num, 35 moy, 36 mmy 37 mamy, 38w, 39w, 40 nam, 47 w42 mum,
43 pum, 44y, 45 mm, 46 oo, 47 mum, and 48 . Other contaimer materials that are suitable
wmctude: PP {polypropylens), PE (polvethvlene), HDPE (high-density polyethylens), LDPE (low-
denstiy polyethylone), APET (amorphous polvethviene terephthalate), and CPET (crvstallized

polyethyleng). These other contginer materials mway be used with the same wall thickuesses,

boitle sizes, and cap sizes as set forth above for PET botiles.

Bogsl Certain tmportam aspects of the varicus embodiments of the inventive process fur
producing the products of the various embodimenis of the invention are that the Hquid phase and
the aolid pieces {(bobs andfor fruit andior tea leaves, et are placed into an HPP technigee
suttable container, the condaingr is sealed, and the sealed containgr 15 subjetted 1w the HPP
tochnigue.  Afier completing the HPP technique, the sealed bottles are sent imto the channels of
distribution, and remain sealed nntil opened by the consomer for consumption of the beverage.
The following deseribes the process more fally, beginming with mutially cleansing the bottles, bt
the steps priog to the joining of the base Hauwid and the solid pieces in the final container may be
replaced by cssentially gltornative steps, sadfor the order of conducting steps may be changed

uness the context reqoires otherwise,

SELS
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{88971 The bottle may be, and preferably i3, cleaned in an aseptic enviromment. The bottle
ay be washed multiple tmes with a disinfectant sclution (such as bydrogen peroxide, andior it
desired alcohol, ethavol or rubbing alcobol, hut edrogen peroxide is preferred) and water (any

potable water i3 acceptable); then blown dry prefecably using fltered aix, but any other clean gas

is accepiable as well. (Altematively, previously cleaned {preferably aseptivally cleaned) botiles
may be purchased from known suppliers for use i the prosent processes.) The bottles may be
removed from the cleaming Hue and pat ondo matrix stvle orates, for example, a crate which may
accommodaie O bottles by 8 bottles for s total of 48 bottles per cvate, which crates are transporied
to a filing station.  Alernatively, the clean and dried bottles may be travsported to filling stations

in any known means i the art so long as the sterility of the battles is not adversely affected from

that ohiained from the cleansing and rinsing step just completed.

{B088]  Poy beversus embodiments comtatning boba or fruit preces/slices, fur a 384 ml (abowt 12
fluid punces) shout 10 g 1o 100 g of boba or faut, respectively, such as, withouot Hostation,

{(2)10gto100g 10g1o95 g, 10gto%0 g 10gto85g HWgoBdle 10 75g HgtoT0g

b

H0gtodSe, 0gtodlg Wegoddg gtoMyg Wegtodlg Wgodlg Wgln3ig
W0giode Wegodfe WgtodBg W iy

D15l 5w e 15cto9p 1wl el 1SgtoT e 1501070
PB3gedde, Sgdlg SeSSg dpgniMg Sgtodipg 1Sgodlg 1S5ginisg

-f3}-



WO 2023/136887

()20t 100 W5 20109 g Wowiie HWetoB0y 2W0ate 75

e dS g Wt g 20pw0di g 2WetoM g Wegwdd g 20

ek

g to 40

gwd0g e

&

(320w e, 252083 g 25 2to P g 201088 g 350 B0 g, 252w 75
Wgto6l g Wewdleg 280 g 2 et S0y W gwdl g S8 g0 dl
g3l g

()30 00 gt e 0eto%0 e, 30088, MgtoB0 e 30w 73

f}:

DgiodSg Wegtodlg 3gwedig 3 gwiMeg Bgoddg Bgwdly
(@400 100 4098 g Wt MW Ve R e, W ato 8 g g0 73

HetodSg Wetodle WetoSSg 0 eioM g 0 gtodi g

(h145gw 00y 43 gtoF o Vgt 453 g8 g B gw e 5 et 7S

oo bie ool g0 dig dh g0 g

(500100 S0gin S e, S0gtodg SBgioBS e S0gw sy S0gin 7S

(55t 100 SSgto95y 551w fe SSptoBfy SSgwllig SSyio 78
ERE a
KipOew 00, 60gto®3, 6010 e 0w 85 g 60 gto 80 g B0 78

-{52-

(23

B

Iy

el

el

&
S

L

s
15¢

£t

e

e

35 ew T

&

5

PCT/US2022/051091

HatoThH

S

f£i3

Zgto3in

Mg,

et T0g,

e
i
i3

MgtoT0 g,

L0 gt W g,



WO 2023/136887 PCT/US2022/051091

ik
LA

(NE5pt0l00g 65ut0d5g 6510 g 65utol3 g 65 gt dlig 65 gt

el

2, O3 gt 7 g,

&
o p o &5 o

700100, 701095 0, 7009 e, T0pto 88 g MW ato 80 g 7O gio 75

&

@:

(0} TR 00 g, TRhagto 85 g TR oo ® g, Togto &3 g T g b g

IR0 eto 100 S0 By, JWeiody SutoBs g

(P85 00 g B gt g B g M g

() 90 g 0 100 2, 90 g to 93 g and;

{ry98 gio 100

are suitable, especially 45 2t0 50 g Mgt 85y S ptodlg lgto 68 ¢ 85 pto 70 g Mgt

75 g oand 75 ¢ 1o 80 g (Larger bottles will utihize amounts and ranges that are proportionately
larger than the forgoing, and smaller bottles will wihze amounts and ranges that ave
proporiionately smaller redative to the amounts and ranges set forth for the 354 wl {about 12 Hoid
punce hottles.} These boba and fruit piecessshices may be manually inserted per beottle {in any of
the foregoing amounts {concersing the 354 mi bonle and proportionately larger o smaller
amoants for the larger and smaller bottles respectively) e.g, about 40 g, 30 g, and 60 g, of pure
boba or fr pieges after dipining), wsing a funnel to ensure bobay or fruits do not drop (uatside
the bottle andfor stain the bottle opening. A sifling spoon with holes may be used to deain and
inzert boba and fruit pleces. I both boba and frodt pieces are being used 1o a single bode, while
each can be used o any of the forgoing amounts independent of the other, it is preferable that the

total combned boba and fruit be used in the mounts indicated as when only boba or only fruit

pieces are used. By way of example and not Bmiting, either boba or frult pizces may be used in
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the range of 10 g to 100 g per bottle. 'While 1t 8 accepiable to use 100 g of buba and 1080 g of
fruit pleces in 8 aingle 334 mi (about 12 fluid ounce} bottle, it iy generally desirable that the total
of the boba and the frutt to be in the range of 10 g o 150 g Agan, proportionately larger

amoants of boba andfor frait precesdslices as the foregoing are atilized for larger bottle sizes and

proportionately smaller amounts are used for smaller bottle sizes.

{BU99] For cold brewed tea (which ¢ intended to mean tea legves tnroduced into the final
container with some base HBuauid added subseguently and the “brewing/extraction”™ of tea leaf
prineipals during the HPP technigue), 1.0 to 5.0 g of dried tea leaves may be manually inserted
per bottle, In preferced ombodiments of the cold brew a beverage, the amount of dey teg Raves

used may be selected from the ranges

o
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The fea leaves may be miroduced into the final container wiilizing any convesient methed,
including a specially customized spoon.  An optiosal finnel may also be wiilized o reduce
wastage, The final container having the tes feaves therein can be placed n g sectioned erate for
transport to & Huuid Rlling Une. Alternatively, the final containers with the tea leaves therein can
be transported by any other suitable means to 3 liquid flling line. When desired, the containers
intonded for cold browed tes may additionally have boba andfor sohd preces of fruus also
tndroduced therem i accordance with the manner of flling the sohd pieces for those prodocts

that ave not intended for cold brewed purposes as set forth more fully hereinbelow.

j106]  To fill the bottles with ligukd components, the bottles may be manually put onto the
filling line, or they may he transponied thereto by awomated delivery mechanisms well known i
the art. A lgud §lling machme way ill sach bottle with a suitable volume of liguid
components, such as, without Hmuation about 340-353 nd of filtered water or tea m 8 354 mi
bottle (eaving only a small volume of headspace once the container 18 sealed) the Hguid volume
varying depending upon the amount of solids already in the container, and tightly cap each
bottle. Filhing can also be done manually or via avtomated means. 1t shonld be noted that the
stuatler the available headspace, the better, as the less the headspace volume the smaller the
possibility for the pressure 1o be applied iy the HPP techuique to result in non-uniform pressures
to result in the contents of the hontles during the HPP process. Signitficant differences b pressure
from different directions within the sample being processed can reselt in an inability 1o retain the

solid pleces shapes and textures when subjected to the high pressures of the process.

AR
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81011 Once filled, the bottles are capped and sealed | the filled bottles are moved {either
manually or vig automated transports fnto High Pressure Processing equipment for appheation of
the high pressures requived by the varions embodiments of the present invention. Labels van be
applied to the bottles ax 15 conventent for the particudar operation, wath labelling being applied
between clegning and filling, afier sealing, before inroduction it the HEP operation, ov afier
the HPP operation is completed. Other timepoints for apphving labeling ave also possible, bt not
as desivable as one of the foregoing

J102]  For boverape prodocts that do not mvolve cold brewing of kegves fo situ during the HPP
technigoe, the following process s followed and generally Hollows the foregoing filling of the
hotiles except that the dry leavey are not uiibized. More specifically, boba milk tea and frolt tea
vy be prepared by sepavately rewing fea leavey, in 6537C 10 93°%C {or any rangs constructad
therefrom having a lowsr Hout and an uppor Bmit of such constracted range sclected from the

group consisting of 63°C, 66°C, 67°C, 68°C, 69°C, v, FONC,

TIC,TEEC, T, ROSC, §17C, BN, &3°C, B47C8S¥ 5 RRSC, 895, BN, 910
G290, 93°C, 4°C, 95°(C, R°C, 970, or 98°C provided in each constructed range, the upper
Hit is gregter than the lower Hmin) hot water for 5223 minustes (v any mange constructed
therefrom having a lower Hrt snd an upper bl of such construcied range selected from the

growp comststing of 5 wonutes, & minutes, 7 numutes, & minuies, 9 minuies, 10 mingtes, 11
grong, & ; N : ; ;

miputes, 12 minutes, 13 minutes, 14 minutes, 15 muinutes, 16 minutes, 17 minutes, 18 minuies,

~{ifi-
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19 munutes, 20 minntes, 21 munutes, 22 minutes, and 23 minotes) ("hot brewed 128™). Thus hot

brewed tea temperaturss may be selected from

{a)y 63°C to 98°C, 667 10 98°C, 6770 10 987, 68°C 10 98°C, 6%°C 10 98°C, 7070 10 98°C, 7170
o OBV, 72°C 1o O8°C, T3 0 98°C, T4ND 10 887, TENC wo 9P, TERC a0 8800, T
SREC, TEC 10 98°C, TN o 9870, ORC 1o 98, BIPC 1o 9%, B2NC w 98, 83 w
9R°C, R4°C to 98, #5°C 1o 98°C, 86°C twr #8°C, 8770 10 98°C, 88°C 10 88°, ¥9°C 1o
D&FC, BORC 1o 98°C, 91°C 1o 98°C, #2500 1w 98°C, 93°(C to 9870, w0 w 08°C, 95°C o
98, 98°(C to 98°C, or 97°C 1o 98°(;

(b 70°C w0 93°C, T1PC w0 95370, 72°C w0 05°C, 7379C 10 0380, T4°C 1o 95°C, 757°C 10 83°C, 76°C
to BERCL TR0 1o 957, TR 1o 900, TR0 10 95, BOCC to BERC, 81PN 1o 95°C, 82%C
G3°C, R3°C o 95°%C, 84°C to 98°(, 85°C w0 95°C, 867C to 95°C, &7°C 1w 9370, 88 C wo
DI, BO 1o 9300, 90°C 1o BSSC, 810 w0 93°C, 92°%C 1o 9370, 9370 1o 938, 948 o
93

() 7550 1o D0C, 7650 to D0C, 775 1o DOSC, TEC to 900, 79 1o 90, §0°C 1o 90°C, 81°C
to BORC, 82°C 1o Q0°C, 8370 o 90°C, 84°C 10 80°C, B5C to 2070, RS 10 90°C, §7°C 10
QO REW(C to 0050, &7 1o 90°(,

{7390 1o 850, 70°C 1w 867, 7790 10 859, T8°(C 10 83°C, 79°( 1o 83°C, 8O°C 1w 83°C, &17°C
0 RIS, 82°C 1o BRI, B3°%C to B3°C, 84°C wy RY°(:

(e 770 1o 3°C, T8V o 83°C, 79°C wo R3°C, 80°C o 83°C, 81°C 10 R3°C, 82°C 10 83 and

{6 79°C 1o R1°C, &O°C 10 81°(;

hot brewing times can advantageously be chosen from
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{a) 5 minutes to 23 minutes, & ounutes fo 23 minutes, 7 minutes fo 23 minutes, & minules fo 23
minutes, 9 minntes (o 23 minutes, 10 minutes © 23 minuwtes, T minutes to 23 minutes, 12
minutes 0 23 minutes, 13 mimates to 23 muinutes, 14 wminues 1o 33 minotes, 13 mingtes to 23

7
f

winutes, 18 minwiss to 23 minwtes, 17 mnutes 1o 23 minuies, I8 minutes o 23 minates, 19

minutes 1© 23 mimges, 20 minutes 0 23 minutes, 21 minwes 1 23 minutes, and 22 ndoutes
16 23 minnies]

(b} 10 minuies © 20 minutes, T minutes 1 20 numetes, 12 mmtes o 20 mimutes, 13 minues 1o
20 mingtes, 14 munutes to 20 muoutes, 15 minutes 10 20 numues, 16 minutes 1o 20 minuies,
17 aunutes 1o 20 minutes, 18 minutes to 20 minates, 19 minuiss 1o 20 minutes;

{c} 12 munutes 1o 17 nunutes, 13 muies o 17 minutes, 14 mnutes to 17 minutes, 15 minutes o
17 nuirnges, 16 munutes o |7 minaies;

{d) 14 minutes to 10 mnutes, or 13 minvtes to 18 minutes.

-

A particularly advantageous rewing temperaturs here is 75%C o S8°C, more preferably 77°C w

A3°C, oven more preforably 78°C to 82°C, sull more preferably shour SO°C and a partivularly

preferred brewing time is 10 muinutes to 20 mbngtes, more preferably 12 minutes o 17 minutes,

3

still wove preferably about 15 mimses. For this

= o

‘hot trewed tea”, the tea leavey may be in

brewing form of a “tea bag”™ well known i the industry for making mdividual cups of tza, by
utihizing a suitable number of soch teg bags for the number of cups being browed In a single
bateh, Alternatively, loose tea lepves in an amount corresponding to the weight of tea needed for

a single batch of any particudar size may be loaded into a porous bag of susiable zize skin to a

“farge tea bag” which wmay be utilized for the brewing step. A third alternative is to introduce the

-G8~
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requisite amount of tea leaves into a suitably stzed device commonty known as a “French Presy”
frequently used in making small amounts of coffee. The leaves are combined with a suitable
amount of hot water for the reguisite batch size in a suitably stzed “French Press,” and alfowed to
steep for the requisite amoant of ome ay indicated above. The French Press has » filter and a
plunger, which when the plunger i depressed, the phmger moves the filter dowmvard through
the steeped feaves, wapping the wet leaves below the filter and separating the wet leaves from the
bulk of the Hguid tea formed in the steeping step. The so separated hged tea can then be
recovered and the wet leaves left behind can be discarded.  When individual tea bags or a large
single bag of tea leaves are used, they respective tea bags are withdrawn from the gross hqud of
the batch and typically, but not required to be squeezed to recover adherent Hauid tea, and the
tndividual tea bags melusive of the wet tea bags can be discarded. n the case of the lavge Rler
bags used in 2 larger balk tea brewing procesy, the large bag way, after withdrawing the tea
leaves from the brewad tea, be cleaned of the wet tea leaves and reused if desived for annthsr
batch. Combinations may be used to aid in efficioncy such g5 utilizing e bags or the larger bulk
bag of tea leaves w a “Froch Press” device of suitable size wiich facilttates “squeezing” of the
wel feaves to recover the residoal adberent Hquid tea and fethsr faciliates the removal and
discarding of the wet tea leaves. Depending on availabality of suntably stred egquipment, these

browing batches of the tea may be accomplished munnally or via sutomated cguipment. For
example, about 1.5-63 g, such as 3.67 g, of tea leaves may be wsed with abom 205-235 g, such
as 223 g, water for a single 354 mf bottle. Allernatively, 1.3 kg to about 6.3 kg of tea leaves may

be used with about 203 kp to about 235 kg of water for a 1,000 kg bottle fea stesping batch

fey
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S,

production. I desired with respect to the previously prepared tea, one caw also truly “vook” the
tea feaves as when the tea leaves are placed m a vessel with water and the temperature is vaised

and heat i contimued to be appled during the brewing period.

{8103]  To prepare the boba milk tea, milk powder, milk base (used mostly outside the US ax a
replacement for mitk n which the key npredients include milk powder, vepetable odl, milk
protein, factose, andfor carbobvdrates), and sweetener may be added to the previcusly bvewed
tea, which previowsly brewed tea (8} may have cooled o room temperatwe or {b) hay not yet
cooled to room temperature but then after the blending with the previously brewed tea may then
be allowed to cool to room temperature.  Cooling naturally 1o room tomperature is more
geonomical from an energy perspective, but forced cooling theoogh refrigevation s move

efficient from a production standpoint. Those of ordinary skill in the art can select either cooling

&

maethod based on thetr own independent judument. For example, about S1-108 g suchas 71 g,
of milk powder, about 14226 g, such as 18.5 g, of nulk base, and sbout 716 ¢, such as 12.6 g, of
sweetener {which may be a natural sngar, or 5416 g, such as 6 g of a natoral sugar substitute
{such as stevia, mogrosides, eic), I+6 g, sach a3 3 g of an artificial sweetener (aka a high potency
sweetaper, such as oyclamate, aspartame, sucralose, etv) may be added 1o abowt 208235 g, such
as 233 g, water., Fresh anfmal milk {fall fat, low fay, or farfree), condensed midlk, UHT nulk,
plant milks (such as sov sulk, oat nutk, alond milk, efe.) and creamers (uclusive of, withowt

limitation, antmal mitk oream, plant oulk-based creamers, and other non-datry creamers) may be

used i fien of milk powder andfor milk base, when used as dry powders, If these are uiilized as

T
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liguids, appropriate adjustments in the volume of water used should also be made. The prepared
itk tea may be transferred to a holding container for later filling of final container bottles or
transferred to a filling staton for filling fingl contamer bottles or manually filled into final
containgr. bottles, m each cave the final container buttles having had an appropriate amount of
boba therein poior to filling with the nulk tea. I those embodmments which want to exclude the
fluid in which prepared boba may be stored, a slotted spoon/strainer spoon as shows m Figure 2
may be used, while m those embodiments where the Hguid 1o which the boba are stored s

jntended to be used, vn unslotted spoon may be vsed. Allernatives fo the slotied spoon may

mclude colanders of appropriate sized holes to retain the boba and let the fluid be dramed away.

HI04]  Where both boba and frat pieces/slices are intended 1o be in the milk teg, the bobg and
foat pieves/shices are placed n the fiual container bottles prior to filling the fmal container

v intended to be

bottles with the prepared nulk tea. Where boba andior fruit pisc

]

mcladed in g cold browed milk tea end product, the boby andfor fruit pleces/slives are added
along with the dry teg feaves, 1o any suitable order, and then the final container bottles are filled
with the milk tea componeniy {except that water i substituted for the brewed tea above); the
HPP echnique applied after the sealing of the filled final contamer bottles wall result in a cold
browed mudk tea having otther or both bobg sndier frult pleces/shices along with the ren eaves
theretn, An aliernative that is also an embodiment within the soope of the disclosed Invention s
any of the embodiments described i this paragraph that replace the “previously brewed fed”

with water.
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{810%]  For preparation of fnuit tea, tea leaves are previously brewed and (optionally) fruit juice
{(whether fresh juice, concentrated juice, not-from-concentrate juice, any of which may have or
may not have been frozen) and optionally sweetener may be added thereto, either before or after
the previously brewed tea has been allowed to cool to room temperature. If the fruit juice is
added before the previousty browed tea has been allowed to cool, the blended tea and juice and
optional sweetener is then allowed to cool natarally to room temperature. The mixtare may be
transferred to a holding contamer for later filling into final container bottles. Prioy 1o the filling
of the fruit tea {and optional sweetener) blend into the final container bottles, such final container
bottles will have any of the desived bobs andfor fruit pieces/slices added, and the tea fruit blend
will then be added. In an slternative embodiment of the invention, the beverage is not really a

o

“tea beverage” in that no tea is used, but the beverage consists of fruit juice, optionally additional
water, and froit slices/pieces, and may have boba additionally present. Sitll these alternatives are
also embodiments within the scope of the disclosed invention. It should be noted that the when
fruit juice is used, the fruit juice may be the juice of the same fruit pieces that are being used in a
particular bottle or may be only some {when a blend of muldtiple fruit pieces are used) or may be
the same but in different proportions than the fruit pieces are being used in a particular bottle, or
may be entirgly different than any of the fruit picces being used in g particular bottle of RTD
product, all at the disoretion of the manufactirer,  Vegetable puices may also be added to or
replace the fruit juices. When utilized the vegetable juices are typically chosen from asparagus,

egaplants, avocados, beets, broccolis, cabbages, carrots, cauliflowers, celeries, corn, cress,

Peches
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cucumbers, garlic, gourds, kale, leeks, lettuce, mushrooms, onions, peas, sweel peppers,
pumpkins, tadish, spinach, squash, sweet potato, tomatoes, water chestnuts, yam, and zucchint
Typically, when vegetable juices are used, they are used in replacement of a portion of the fruit
juices and inrattos of 2o L 1S to b, Lo 1, Tio 1.5 or 1 to 2 of vegetable juice:(frutl juice or

other liquid phase material}..

{106]  Cold brewed tea uses water rather thay previously prepared hot-brewed tea. The water
can be any suitable water source, inclusive of, without limitation, tap water, spring water, or
purified water {such as, without lmitation, detonized water, reverse osmosis water, and distilled
water)., The water 1s preferably filtered, but if 3 purified water, need not necessarily be filtered,
Nonetheless, it is preferred to Blter the water as a woeans fo ehminagte any extrancous ynintended
maiter from being nadvertently introduced into the product. The waler may be held in and
dispensed from a holding container, the holding container bemg optionally maintained af a
predetermined temperature or the holding container need not be maintained at any particular
temperature if the water being dispensed therefrom is changed to its preferred temperature
between leaving the holding container and being placed in contact with the dry tea leaves
miended for use in the cold-brewing process. The determination of the optimal temperature for
gach tea for use in cold-brewing is known to those of ordinary skill in the art in the tes brewing
art and 15 2 tea-by-tea determunation. Typically, the water temperature does pot exceed 25°C and

i

is generally a tempersture selected within the range of 1°C 0 25°C, such as ranges having
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endpoints selected from 1°C, 2°C, 3°C, 4°C, 5°C, 6°C, 7°C, 8°C, 9°C, 10°C, 11°C, 12°C, 13°C,

HOC, 15°C, 16°C, 17°C, 188, 19°C, 20°C, 21°C, 22°C, 23°C, 247°C, 25°C, such as:

{a) 1°C 10 25°C, 2°C 10 25°C, 3°C 10 25°C, 4°C 10 25°C, 57C 10 25°C, 6°C 10 25°C, 7°C o 25°C,
870 1o 25°C, 9°C 10 25°C, 10°C 1o 25°C, 11°C 10 35°C, 12°C 1o 237C, 13°C 16 257°C, 14°C

to 25°C, 15°C 1o 25°C, 16°C 10 25°C, 17°C 1 2570, 187°C to 25°C, 19°C w0 25°C, 20°C o

-3

25°C, 21°C 1o 25°C, 22°C o 25°C, 23°C 10 25°C, 24°C 10 25°(;

(b 4°C to 21°C, 5°C to 21°C, 6°C 1o 217°C, 7°C to 21°C, 8°C w0 217°C, 9°C 1o 21°C, 10°C 1o
21°C, 11°C 1o 21°C, 12°C 10 21°C, 13°C 0 217°C, 14°C to 21°C, 153°C o 21°C, 16°C to
21°C, 17°C w0 21°C I8°C 1o 21°C, 199C 10 21°C, 20°C 10 21°C

(¢} 7°C w0 18°C, 8°C to I8°C, 9°C 1o 18°C, 10°C to 18°C, 11*C 1o 18°C, 12°C to I8°C, 13°C w
18°C, 14°C to 18°C, 15°C to 18°C, 16°C to 18°C, 17°C to 18°%C;

{d) 10°C 0 153°C, 11°C 10 13°C, 12°C 0 15°C, 13°C o 155C and 14°Cio 1571

187 The high prossure process step of the various embodiments of the invention utilizes
High-Pressure Processing equipment known in the ant and comprises applying pressure of about
200-700 MPa w the filled final container bottles (for example, without limitation a range of
pressures selected from those ranges having a lower end of the range and an upper end of the
range each selected from 200 MPa, 250 MPy, 300 MPg, 350 MPa, 400 MPa, 500Mpa, 550 MPa,
600 MPa, 650 MPa, and 700 MPa, provided the apper end of each range 1s greater than the fower

end of each range); more particularty, without limitation:

T4
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{a) 200 MPa to 700 MPa, 250 MPa to 700 MPa, 300 MPa to 700 MPa, 350 MPa to 700 MPa,
400 MPa to 700 MPa, 430 MPa 1o 700 MPa, 500 Mpa to 700 MPa, 350 MPa 10 700 MPa,
600 MPa to 700 MPa, 650 MPa 10 700 MPa;

{h) 200 MPa to 650 MPa, 250 MPa 1o 650 MPa, 300 MPa to 630 MPa, 350 MPa o 630 MPa,
400 MPa to 630 MPa, 4530 MPa 10 650 MPa, 300 Mpa to 630 MPa, 350 MPa to 630 MPa,
000 MPa to 650 MPa;

{¢) 200 MPa to 600 MPa, 250 MPa to 600 MPg, 300 MPa to 600 MPa, 350 MPa 1o 600 MPa,
400 MPa to 600 MPa, 450 MPa to 600 MPa. S00Mpa to 600 MPa, 550 MPa to 600 MPa;

{d) 200 MPa to 550 MPa, 250 MPa to 550 MPa, 300 MPa to 550 MPa, 350 MPa to 350 MPa,
400 MPa to 550 MPa, 450 MPa to 530 MPa, 500Mpa‘to 550 MPg;

{e} 200 MPa to 300 MPa, 250 MPa to 500 MPa, 300 MPa to 500 MPa, 350 MPa to 500 MPa,
460 MPa to 500 MPa, 450 MPa to 500 MPa;

(£} 200 MPa to 450 MPa, 250 MPa to 450 MPa, 300 MPa to 450 MPa, 350 MPa 1o 450 MPa, 400
MPa to 450 MPa;

{g) 260 MPa to 400 MPa, 250 MPa to 400 MPa_ 300 MPa © 400 MPa, 350 MPa to 400 MPa;

(hY 200 MPa 10 3530 MPa, 230 MPa to 350 MPa, 300 MPa to 350 MPy;

{1} 200 MPa to 300 MPa, 250 MPa to 300 MPa; and

{1 200 MPa to 250 MPa.

A preferred pressure being selecied from the tange of 450 MPa 1o 550 MPa, even more preferred

being about 300 MPa. The pressure is applied for 1 minute to § minutez, without heating. More

specifically, the pressure may be applied for a time range where the upper end of the range and
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the lower end of the range are each selected from the group | minute, 1.5 minutes, 2 minutes, 2.3
mimates, 3 minates, 3.5 minutes, 4 munutes, 4.5 minutes and § minutes, provided the upper end
of the range is larger than the lower end of the range. More specifically the pressure 18 applied
for a time range selected frony the group consisting of

- &

{a) | minute to ¥ minutes, 1.5 minutes to 5 minutes, 2 mmutes to § minutes, 2.5 mmutes to §
minutes, 3 minutes t© 5 minutes, 3.5 minutes 10 3 minutes, 4 minutes 1o 5 minutes, 4.5
NS 1o 5 minutes;

(b} 1 minute to 4.3 minutes, 1.5 mmnutes to 4.5 minutes, 2 minutes to 4.5 munutes, 2.5 minuies to
4.5 minutes, 3 mimstes to 4.5 minutes, 3.5 minutes to 4.5 minutes, 4 minutes to 4.5 minutes;

(¢} 1 munute to 4 minutes, 1.5 minptes to 4 nunutes, 2 minutes to 4 mingtes, 2.5 minutes to 4
minutes, 3 nunutes 1o 4 minotes, 3.5 minutes to 4 nuinutes;

{d) 1 minute to 3.5 minutes, 1.5 minutes to 3.5 nunutes, 2 minates 1o 3.5 minutes, 2.5 minutes to
3.8 nuinutes, 3 muanutes o 3.5 mmutes;

{¢)} 1 minute to 3 minues, 1.5 minutes to 3 minutes, 2 minutes 10 3 minutes, 2.5 minutes 1o 3
mintes;

() 1 mingie to 2.5 minutes, 1.5 minates to 2.5 minates, 2 minutes to 2.5 minutes;

{g) 1 minute to 2 minutes, 1.3 minutes to 2 minutes] and

(h) 1 munute to 1.5 nuputes; with 2.5 minotes to 3.5 mmutes being preferved and gbout 3 minutes

being highly preferred.

76
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[OI0B]  As stated abeve, heating is not used, and any suitable low temperature (non-heated or
cooled temperature above freezing may be used, such as between about 1°C to about 25°C more
particolarly operating at a temperature range selected from those ranges having an opper Hmit
and a lower himit (provide the upper it in each range s greater than the lower imit of such
range) selected from 1°C, 2°C, 3°C, 4°C, 5°C, 6°C, 7°C, 8°C, 9°C, 10°C, 11°C, 12°C, 13°C,
4°C, 1500, 1670, 17°C, 18°C, 19°C, 207C, 21°C, 22°C, 237C, 24°C, or 25°C, or ambiemt
termperatare, more specifically a range selected from the group consisting of

{a) 1°C to 25°C, 2°C 10 25°C, 3°C t0 25°C, 4°C o 25°C, 57°C 1o 25°(C, 6°C 10 25°C, 7°C to 25°C,
8°C to 23°C, 9°C 10 253°C, 1€ 10 253°C, IPC 10 23°C, 12°C 10 25°C, 137°C 10 28°C, 147
0 25°C, 15°%C 1o 25°C, 16°C 10 23°C, 17°C 10 25°C, 18°C to 25°C, 19°C to 25°C, 20°C 1o
25°C, 21°C to 25°C, 22°C t0 25°C, 23°C o 253°C, 24°C 10 25°C;

{In) 1°C 10 247C, 2°C to 247C, 3°C to 24, 4°C to 24°C, 3°C w0 24°C, 6°C to 24°C, 7°C to
247C, 8°C 10 24°C, 9°C to 24°C, 10°C 10 24°C, 117C 10 24°C, 12°C 1o 247°C, 13°C to 24°C,
14°C 0 247C, 157°C 10 24°C, 16°C to 247°C, 17°C to 24°C, 18°C 1o 24°C, 19°C to 24°C
20°C 10 247C, 21°C 10 247°C, 22°C 10 24°C, 237°C 10 24°C;

{cy 1°C to 23°C, 2°C 10 23°C, 3°Cto 23°C, 4°CH1o 23°C, 5°C 1o 23°C, 6°C 10 23°C, 7°C to 23°C,
8°C 10 23°C, 9°C 10 23°C, 10C 1o 23°C, 11°C 10 23%0, 12°C 1o 23°C, 13°C 10 23°C, 14°C
0 23°C, 15%C 1o 23°C, 16°C 1o 23°C, 17°C 1 23°C, 18°C to 23°C, 19°C to 23°C, 20°C 1o
23°C, 21°C to 23°C, 22°C to 23°C:

{d) 1°C 10 227C, 2°C o0 227°C, 3°C 1o 22°C, 4°C to 22°C, 5°C w 22°C, 6°C 1w 22°C, 7°C 1o

22°C, 87C 10 22°C, 9°C 10 227°C, 10°C 10 22°C, 117C 10 22°C, 12°C 10 22°C, 13°C 10 22°C,

G o)
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4°C o 22°C, 15°C 1o 22°C, 16°C to 22°C, 17°C 1o 22°C, IB°C o 22°C, 19°C to 22°C,
200C w0 22°C, 21%C 1o 22°C;

{e3 1°C 10 21°C, 2°C 10 21°C, 3°C 0 21°C, 4°C 10 21°C, 57T 10 21°C, 6°C 1o 21°C, 7°C o 21°C,
370 to 231°C, 97°C 0 21°C, 10°C 10 21°C, 117C 10 21°C, 12°C 10 21°C, 13%C 10 21°C, 14°C
to 21°C, 15%C 10 21°C, 16°C 1o 21°C, 17°C 1o 2100, 18°C 10 2170, 19°C w0 21°C, 20%C
210

{H 1°C 10 20°C, 2°C to 20°C, 3°C 10 20°C, 4°C 10 20°C, 5°C 10 20°C, 6°C 10 20°C, 7°C 1o 20°C,
8°C to 20°C, 9°C to 20°C, 10°C to 20°C, 11°C 10 20°C, 12°C 0 20°C, 137C 10 20°C, 147°C
10 20°C, 15°C o 200C, 16°C 10 20°C, 17°C 10 20°C, 18°C 10 20°C, 19°C 10 20°C;

{g) 1°C 1o 19°C, 2°C to 19°C, 3°C o 19°C, 4°C 1o 19°C, 5°C to 19°C, 6°C 10 19°C, 7°C 1w
19°C, 8°C 10 19°C, 9°C to 19°C, 10°C to 19°C, 11°C 10 197°C, 12°C 10 1970, 13°C 1w 19°C,
1479 10 1970, B9 Ho 1990, 16°C 10 1970, 1770 10 19°C, 18°C o 19°C;

(hy 17°C w0 18°C, 2°C w 18°C, 3°5C 1o 18°C, 4°C to 18°C, 5°C 1o 18°C, 6°C wo 18°C, 7°C w
18°C, §°C to 18°C, 9°C to 18°C, 10°C to 18°C, 11°C 10 18°C, 12°C to {8°C, 13°C 10 18°C,
147°C 10 18°C, 15°C 1o 187°C, 16°C 10 187C, 17°C 10 18°(C;

() 1°C 1o 17°C, 2°C w0 17°C, 3°C 1o 17°C, 4°C to 17°C, 5°Chto 17°C, 6°C to 17°C, 7°C 1o 17°C,
S°C w0 17°C, 9°C o 1790, WP C o 17PC 11°C 10 170 12°C o 1790, 13°C 1o 17°C, 14°C
t0 17°C, 153°C 0 17°C, 16°C o 17°C;

() 1°C to 16°C, 2°C to 16°C, 3°C to 16°C, 4°C to 16°C, 3°C to 16°C, 6°C to 16°C, 7°C to 16°C,
3°C to 16°C, 9°C to 16°C, HFC 10 16°C, 11°C 10 16°C, 12°C 1o 16°C, 13°C to 16°C, 14°C

w 16°C, 15%C 10 16°C;
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(k) 1°C to 15°C, 2°C to 15°C, 3°C to 15°C, 4°C to 15°C, 5°C to 15°C, 6°C to 15°C, 7°C to
155, 87°C 10 15°C, 9°C 1o 15°C, 10°C 10 15°C, 11°C 10 15°C, 12°C o0 157°C, 13°%C w0 15°C,
14°C to 153°C;

{H 1°C o 1450, 2°5C o 145, 3%C to 14°C, 4°C to 14°C, 5°C to 14°C, 6°Cto 14°C, 7°C 10 14°C,
Cto 14°C, 9°C o 14°C, 10°C 1o 14°C, 1180 o 1450, 12°C to 14°C, 13°%C o 14°C

{m} 1°C 1o 13°C, 2°C 1o 13°C, 3°C 1o 13°C, 4°C to 13°C, 5°C o 13°%C, 67C to 13°C, 7"C w0
13°C, 8°C to 13°C. 9°C 10 13°C, 10°C 1o 13°C, 11°C to 13°C, 12°C to 13°C;

(n} 1°C 10 12°C, 2°C to 12°C, 3°C to 12°C, 4°C to 12°C, 3°C to 12°C, 6°C o0 12°C, 7°C
1290, 8%C 10 12°C, 9°C 1o 12°C, 10°C 10 12°C, 11°C w0 127,

(0} 1°C 1o 11°C, 2°C w H1PC, 3°C w0 11°C, 4°C 1o 11°C, 3% to 11°C, 8°C o 11°C, 7°C w
11°C, 8°C 1o 11°C, 9°C o 11°C, 10°C o 11°C;

{p) 1°C 10 10°C, 2°C to HFC, 3°C to 10%C, 4°C to 10°C, 3°C 10 10°C, 6°C to 10°C, 7°C to
10°C, §°C 10 10°C, 9°C 10 10°¢;

{g) 1"C 10 9°C, 2°C to 9°C, 3°C 10 9°C, 4°C 10 9°C, 5°C 10 °C, 6°Cro 9°C, 7°C 1 9°C, 8°C to
>

{ry 1°C 1o §°C, 2°C to 8°C, 3°C 1o 3°C, 4% 10 8°C, 3°C o 8°C, 6°C 10 8°C, 7°C 0 §7°C;

{8} 1I°C 1o 7°C, 2°C 10 79C, 3°%C 10 7°C, 4°C o 7°C, 5°C 10 7°C, 6°C 1o 7

{13 17C10 6°C, 2°C to 6°0, 3°C 10 6°C, 4°C 10 6°C, 5°C o 6°C;

{u) 17C 10 53%C, 2°C t0 3°C, 3°C 10 5°C, 4°C w0 5°C;

{1 1°C o 4°C, °C 0 4°C, 3°C 1o 4°C;

{w} 1°C 10 3°C, 2°C to 3°C; and

ST
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{x} 1°C to 2°C{ with ambient temperatures {generally 18°C to 25 () being preferred as being
less reliant on cooling, although controlled temperatures are preferred to contrel for day to day
and season to season and place to place variations,

™
I
K

[8109]  An HPP unit having a capacity of 730 liters can accommodate batches of as much as
2000 mdividual 354 ml (12 cunce) bottles . Higher capacity eguipment is needed for larger
batch sizes, or where larger volume of bottles are used without appropriately reducing the batch
size. Adpstments of batch size and bottle size in proportional fashion are well known to those of
ordinary skall in the art with respect to a particular capacity unit of equipment. Smaller

eguipment 15 possible when the batch size s redoced or the size of the comainets being

processed is reduced below 354 mi {12 fluid ounces).

j0110]  The HPP weated final product may be stored at about 17 to 7°C, such as §°C m order o
obtain the best shelfelife possible. Storage can be at higher tomperatures as far as 25°C at the
cost of shightly shorter shelf life periods, and the choice of the particular storage temperature is a
calenius balancing the shortened shelf Life vy the cost savings in avoiding refrigeration costs
mvolved. Nonetheless, regardless of how the storage is i actual practice, for purposes of
determining the shelf life to see whether a product i with on the claqms or not, one utilizes

samples that bave been stored at 1°C w0 7°C, most preferably at 5°C.
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{111 In any of the various embodiments of the invention, when a “hard” (le. alcohuolic)
vatiation is desired, a suitable porticn of the liquid phase may be replaced with ethanol or an
atcoholic contaiming knows ingestible fluid, such s for example, without himitation, vodka, ram,
g, a wine, a cordial or any of the other alcoholic Huids mentioned hereinbefore. Whesn such is
desired, the replacement is made at the stage of the introduction of the Hauid phase mto the final
contatner bottle or carlier i the preparaticn of the lguid phase. For any volume of alecholic
flodd osed, 2 corresponding volume of water, tea, milk, anddor fuice s omited 50 that the total

volume of the Hauid components remsains unchanged.

112]  Reforring now o Figwees | through 3, Figure 1 illustrates a ¢ bottle by § hottle ¢rate {1)
for use v ong manner of tansporting bostles in a bevergge wanufactaring method according
an emwbodimeat of the present invention between {3) a filling station to place the sohd pieves into
the bottles and {6} ¢ sscond filling station o place the liguid phase inm the bottles. As shown,
the crate (1) hag a base (8) and sidowalls (2, 4} and has compariments {3} for recaiving vach
botile. Figure 2 iflustrates g sifting spoon (18 which is used in one manner of manuvally denining
liguad from boba for insertion into the final container bottles in some embodiments of the
wvention, having a wide end with holes/slots (13} for draining boba and a handle (32) with an
aperture {11 for honging when not in yse. The shapes and dimensions of the holes {13) are nit
partioplarly Bradted and may be round or other shapes, provided that the dinmeter or leogth of the
holes 1s smaller than that of the solid foods that i s used to drain. In embodiments whers i s

not important to deain the boba or the frult pleces, the boles/slots are not seeded and can be done

-Ri-
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away with. In an alternative enmbodiment, the boba and fruit pieces can be drained using 2
colander having approprintely sized holes so as to retain the desired sized boba and sllow the
fhuid associated therewith to dratn away. Other altcrnative deaining weans in the art may be used
in place of the slotted spoun or colander as desired. When slotted spoons or colanders or other
drainage means are nsed for exther the boba or the fruit pleces/slices, the size of the holes through
which the flnid can drain may be the same or different m connection with boba or in connection
with cach different fruit, with cach hole maxinnan size dictated by the size of the boba or fra
espectively.  Allowing the openings o be as large as possible, allows the goicker and more
effective drainage. However, in all cases the holes cannot be so large as to allow plecesislives of
frutt to not be retained, Fipure 3 dlustrates a toa leal msertion spocn {28} for usein some manual
embodiments of the fovention for nserting small amounts of dried tea leaves o the final
coniainer bottles with respect 1o cold brewed products of the invention. Inssrtion spoon (38) has
a handle {22) having 3 scoop {31) at one end for mssrting tex leaves miv 3 bottle. As shown in
Figure 4, a fonnel (36) for use 1o the solids msertion step comprises a main compartment (33}
with a wide nouth (32} at a first end {31} with a tapered tube {34) and a nurrow opening at a

second end {35).

113]  Figure 5 schematically tlustrates the steps of processing the bettle contents using a
high-pressure processing fine (). Ouce the bottles have been cleaned, the solids have been
inserted, and the bottles huve been filled and capped, they may be placed into an HPF container

{41) and loaded mio an HPP apparatus (423 The HPP comamer (41) holds several bottles
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simultaneously. Each operation of the HPP step may be of single type of RTD product, or may
be of aultiple products in a single operation bateh, However, it different products are included
1 the same single batch operation, there must be some manner of recogmiion of which product
is which when the operation is concluded. Such identification can be by segregating the multiple
bottles of each product info discreet areas within the HPE wntt or by labeling which wdentifies the
particalar product in each bottde before the HPP process has begun., The chamber of the high-
prossure processing apparatus is filled with bottles to be processed, the chamber 15 closed and 15
filled with water at low pressure (2 portion of the water Hlling the chamber may be mserted fnto
the chamber before the botiles in the HPP contaiver (41} are introduced mio the HPP processing
chambery from an adjacent water tank (43). The chamber is pressurized (44), compressing the

contents. After a predetermined time, prossure & reduced and the HPP contamer {41} contaming
processed beverage bottles 13 unloaded from the high-presswe processing apparates (48}, The
processad bottles are removed from the HPF container {41} and moved towards 3 final packaging

station (46).

j0134] 1t should be recognized that the Ready-to-Drink solids contmining products (RTDSCx)
of the present mvention differ i thew final composttion from the corresponding freshiy prepared
products and from the corresponding producis that are atizapted to be stevilized by radiation
{UN or garmma), ulteafiltration, or heat sterilization in that the HPP process results g different
set of extracted principals being in the lgueid component of the RTDSC than that present in the

freshly prepared corresponding drink made from the same cowmponents and from the

-83-
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corresponding products that are attempted to be stertized by non-HPP methods, v at keast one of

{a)-fc}, at least one of {0, af least one of ()03}, and at least one of (J3-(1}, respectively:

{a) certain extractants from the solid pleces (boba, fruit, tos leaves) are present n the Hauid phase
of the RTDSC of the invention that are not present in the Howdd phase in the freshly prepared
counterpart;

{b} cortain extractants from the solid plecss (boba, fraft, tea leaves) are not present m the Hguid
phase of the RTDRSC of the invention that are prosent in the lguid phase in the freshly
prepared cowterpart;

{e) certain extractants from the solid pizces (boba, fruit, ten leaves) are present in the hiquid phase
of the RTDRC of the ipvention o g dilferemt concentration than that present in the Hguid
phase i the freshly prepared counterpat;

{d) certain extractants from the solid preces (boba, frel, tea leaves) are present in the ligaid
phasse of the RTDSC of the invention that are not present i the Bguid phase of corresponding
product stertlized by UV radiation, or gamuna radiation]

{e) certain extractants from the solid pieces {boba, frwt, teg leavesy are not present i the liguid
phase of the RTDSC of the fuvention that are present in the Hewdd phase of corresponding

product stertlized by UV radiation, or gamina radiation;

(£} certain extractants from the solid pieces (bobe, frult, toa kegves) are present o the Hguid phase
of the RTDSC of the invention in a different concentration than that present i the higqud

phase of the corresponding product sterilized by UV radiation, or gamma radiation;
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{g} certain extractants from the solid pleces (boba, frui, tea leaves) are present in the higuid
phase of the RTDSC of the invention that are not present in the Bauid phase of corresponding
product sterttized by alivafiliration;

{h) certain extractants from the solid pieces (boba, Mt tea leaves) are not present in the liguid
phase of the RTDSC of the invention that are present i the Hyguid phase of corresponding
product stevilized by alwalfibiration;

{1) cortain extractants from the solid pleces {boba, fruit, tog leaves) are preseat in the ligekd phase
of the RTDSC of the mmvention mn a differeat covcentration than that preseat v the Hqad
phase of the corresponding product sterttized by ultrafiltration;

(i} cortain extractants from the sehid preces (bobw, frutt, teg leavesy are prosent in the Hogoid phase
of the RTDSC of the nvention that are not present in the hagwd phase of comesponding
product stertlized by a heat sterihization process;

{k} certam extractants from the solid pisces {boba, frui, tea leaves) are not present in the Hguid
phase of the RTDSC of the wvention that are prosent in the lHquid phase of corresponding
prodoct sterilized by a heat sterilization process;

{1} certain extractants from the solid pieces (hoba, fruil, tea leaves) are present in the Hegudd phase
of the RTOSC of the invention in a different concentration than that present m the higuid

phase of the corresponding product sterilized a heat sterilization process.

{IEES] Samples of the products of Example 10 ae taken and immediately tested for mierobial

content or placed on refrigesated storage (1°C 1o 77C) for subsequent festing for microbial
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content af pertods of 3¢ davs, 60 days, 90 days, 120 days, 130 days, 180 days post manufacture
dare. On conducting the testing at days 30, 60, 90, 130, 150, and 180, microbial content is found
to be acceptable for product o meet US PINA reguirermsents concerndng microbial comgent with

respeet to ingestible food producis.

116]  Subseguent production batches are subjected o the same storage and mitcrobial testing

and can be seen to stmlarhy acceptable

{B117] The following statements recite particularly preferred embodiments of the invention
{0118] I A ready-to-drink solids-containing {RTDSC) beverage product production
method
j0119]  wherein said RTDSC beyerage product comprises a solid component and a
Hauid component;

{0120} said production miethod comprising
j0121} ay  filling a comtainer, in any order, with said solid component and said liquid
component 1o result in a first vosealed {illed container;
{0122} b} sealing said container with said solid component and said hiquid
component containted within said container to result in an initiad first sealed container;
01231 ¢ subjecting said initial fust sealed container to a High-Pressure-Processing

(HPP) operation to resalf in a second sealed contaner;

K-
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{0124] said container being selected from containers compatible with an HPP operation in
which said initial first sealed container;
J0125] (1) is capable of renwaining sealed during said HPP operation,
[0126] (1) 15 capable of wansmifting compressive force during said HPP operation to
the Hquid component and the solid component contained therein; and
[0127}  (iii) is capable of recovering its shape when with release of the presswre gpplied
during the HPP operation;
[0128]  which method results in said RTDSC beverage product; and
0129] said RTDSC beverage product has a shelf-life of at least 30 days from manufacture
{0138]  when said RTDSC heverage product remaing sealed and is stored at a tempersture

of 1-7°C.

{0131 1L The RTDSC beverage product method of Matement | wherein said solid
component 1§ selected from at least one member selected from the group consisting of a tea
teaf, ap herbal tea leaf, a crystal boba, fruit pieces/slices, and mixtures thereof, optionally

containing additional solid ingestible materials.

{01327 11 The RTDSC beverage product method of Statement [ wherein said erystal

hoba are selected from konjac based boba, agar based boba, and mixtores thereof
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01331 IV The RTDSC beverage product method of Statement [ wherein said solid
component is a mixture
10134 (a) of at least two different types of a single member, which single member is
selected from the group consisting of a tea leafl an herbal tea leaf] a crystal boba, and
fruit pieces/slices, or
[01358) (b)) of at least two differenmt members selected from the group consisting of @ tea
leaf, an herbal tea leaf, a orystal boba, and fant piecesfslices,

{0136]  each optionally fiwther containing additional solid ingestible components.

{01377 V. The RTDSC beverage product method of Statement [ wherein the liguid
component is selected from at least one member of the group consisting of {a) zero, one or
more waters, (b} zero, one or more of previously prepared teas as prepared from tea leaves,
herbal tea leaves, plant branches, plant stems, plant roots, or other beverages commonly
known in the marketplace as “teas,” {¢) zero, one, or maore frut juices, (d) zero, one, or more
fruit purees, {e) zero, one, or more edible plant saps, (f} zero, one, or more dairy mitk-type
fluids, (g} zero, one, or more non-aniimal ingestible plant milks, (h} zero, one, or more

ingestibile aleoholic fluids, (1) a coffee and () mixtures thereofl

{6138] VL The RTDSC beverage product wethod of Statement V wherein the Hiquid
component is selected from

j0139)  {a) said water or a blend of said waters;

-RE-



WO 2023/136887 PCT/US2022/051091

[0140] (D) said previeusly prepared tea being from a single type of tea or bemng
prepared from a tea blend;

j0141] (¢} said previously prepared herbal tea being from a single type of herbal tea or
being prepared from an herbal tea blend;

j0142}  (d) said previously prepared tea being prepared from a mixture of one or more
teas and one or more herbal teas;

{0143} {e) said fru joice or Mend of frodl jnices;

i0144] () said frut puree or a blend of fruit purees;

[0145]  (g) an edible sap or a blend of edible plant saps;

j0146]  {h) said datry malk type fluid or & blend of dairy mitk type fluids;

{0147) (1) satd non-animnal ingestible plant milk or a blend of non-animal ingestible pant
milks;

[OL48] () said ingestible alcoholic Buid or a blend of ingestible alcoholic fluids;

{01491 (k) muxtures one or more of (b}, {¢), {d) above together with one of more of (h),
{1}, above;

1180] (D) mixtwes of one or more of (b}, {¢}, {d) above together with éne or more of
{e), (1), {g) above;

[0151]  (m) mixtures of (a) or {g) with any of (b}, (¢}, (d), {e), {(f). {(h), (1}

[O152]  (u) mixtures of (7} with any of (1) one or more of {8), (g); (2) one or more ot (b),
{c), (d); {3) one or more of (&), (); {(4) one or more of (h), (i) or

{01331 (o) mixtures of an ingestible vegetable juice and any of {a) to (n) gbove.

R4
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{0154 VIL The RTDSC beverage product methad of Statement | wherein said HPP
compatible container is a polyethylene terephthalate (PET), PP (polypropylene), PE
{polvethylene}, HDPE (ugh-density polyethylene), LDPE (ow-density polvethylene), APET
{amorphous polvethylene terephthalate}, or CPET {cryvstallized polyethylene) container
having a wall thickness from 0.1 to 0.9 mm thick, and is of g size selected from 180 mito

SO0 mi capacity.

{0185] VIH.  The RTDSC beverage product method of Statement | wherein said HPP
operation s carried out uiilizing an HEP pressure selected from priessures of 200 MPa to 700
MPa; at an HPP operating temperature of 1°C to 25°C; for a time period selected from 1

minute to 3 mimates doraiion.

jo1se] IX. The RTDSC beverage product prodoced by the process of Statement 1.
{01577 X A ready-to~drink solids-containing (RTDSC) beverage product

wherein satd RTDSC beverage product comprises a solid component and a hquid
component;

{0158]  said RTDSC beverage product having a shelf-lite of at least 30 davs from
manufacture when said RTDSC beverage product remains sealed and 1s stored at a

temperatuce of 1-7°C, wherein

H0-
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[0159] (i) said solid component i3 selected from at least one member selected from the
group consisting of
[0160] (a)atea leaf
{161) (b an herbal tes leaf
{0162} {c) a crystal boba,
{8163]  (d) fruit piecessslices, and mixtures thereof, said RTDSC beverage
optionally containing additional solid ingestible materials; and
ipled4] (i) the hauid component is selected from at least one member selected from the
group consisting of
[0165] (&) a water or a blend of waters;
j0166] (b a previously prepared tea being from a single type of tea or being
prepaved from a tea blend;
[8167] (¢} a previously prepared herbal tea being from a single tvpe of herbal tea or
being prepared from an horbal tea blend;
{0168]  {d) a previously prepared tea being prepared from a mixtore of one or more
teas and one or mwore herbal teas;
{169]  {e) a fruit Juice or blend of fruit juices;
[0176] () a fult puree or 4 blend of fruit purees;
{171] (2} an edible plant sap or a blend of edible plant saps;

{1721 () a dasry mitk type fluid or a blend of dairy milk type fhuds;

91~
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{0173] (i) a non-animal ingestible plant milk or a blend of non-animal ingestible
pant mitks;

{0174]  (3) an ingestible alcoholic fluid or g blend of imgestible alcoholic Buids;

{175) (k) mixtures one or more of (b). {c), {d} above together with one of more of
{h}, (1), above;

{0176 (1) mixiures of one or more of (b}, (¢}, {d} above together with ong or more
of (), (f), (&) above;

{0177} (m) mixtures of {a) or (&) with any of (b), {e), {d), {e), (f), (b). ()

{178]  (un) mixtures of (j) with any of (1) one or more of {8), {g); (2) one or more of
{hy, (o), (d), (3) one or more of {e), (I (41 one or more of (h), (D and

[0179]  (0) mixtares of an ingestible vegetable junce and any of (a) to (8) above,

180 X1 The mathod of Statement 1, the product of Statement IX, or the product of
Statement X wherein the shelf Tife 15 selected from the group consisting of at loast 60 days, at
teast 90 days, at least 120 days, at least 150 days, at feast 180 days as determined by a test for

Colony Forming Units {CFU) returning a result of less than 1x10%ml.

{0181]  XIL The method of Statement |, the prodoct of Statement IX, or the product of
Statement X wherein the shelf life is selected from the group consisting of 60 days, 90 days,
120 days, 130 days, and 180 days as determined by a test for Colony Forming Units (CFLY)

retarning a result of less than 1x10%mi on day 60 or later for a 60 day shelf life, on day 90 or

YR
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fater for a 90 day shelf life, on day 120 for a 120 day shelf life, on day 130 for a 150 day
shelf life, or on day 180 or later for a 180 day shelf life, while a CFU/ml result of
1x10°CFU/m! or more determined on a day greater than 60 days shall not negate an earlier
vesult of Jess than 1x10% CFU/ml with respect to a 60 day shelf life, a CFU/ml result of 1x10°
CFUémi or more determined on a day greater than 90 days shall not negate an earlier resulf of
less than 1x10% CFU/mi with respect to a 90 day shelf fife, a CFU/mi result of Ix10°CFU/ml
or more determined on g day greater than 90 days shall not negate an earlier result of less
than 1x10° CPU/ml with respect to a 90 day shelf Iife, a CFUml result of 1 x10PCFUmi or
more determined on a day greater than 120 days shall not negate an earhier result of less than
1x10% CFU/m! with respect to a 120 day shelf life, 2 CFU/m! result of Lx10SCFU/Mmi or more
determined on a day greater than 150 days shall not negate an earlier result of less than 1x10°

fmd result of IX10%CFUME or more

CFU/mi with respect to a 150 day shelf tife, and a UFU
determined on a day greater than 180 days shall not negate an earlier result of less than 1x10°

CFL/mi with respect 1o 2 180 day shelf life,

{61821 B should be voderstood, of course, that the foregoiog relates to exemplary embodiments
of the invention and that modifications may be made without departing from the spirit and scope

of the tnvention as set forth in the following claims.
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EXAMPLES

j0183] The following examples exemplify, but do not himit, the present mvention.

[0184]  Example 1A~ Advanced Preparation of Hot Brew Tea

JOI85]  3.67 kg of dried tea leaves {or blend of tea leaves) of choice are placed i & brewing
container to which 223 kg of 80°C filtered water is added. The tea Teaves are allowed 1o remain
in contact with the 80°C filtered water for 15 minntes to yield 8 brewed teg. The tea leaves are
then separated from the brewed tea and transferred {8) to a holding container for later use in

filling final containers or {by) directly into a filling machine for filling final contamers.

H186] Examples 1B - 1484

8T In Examples 1B through 1AA, the same procadues as wsed in Example 1A 16 followed

gxeept that the variations in the paranseters set forth in the table below are used mstead:

Example | We  of | Volume | Type  of Brewing Brawing
# Tea of Water Temperature | Tine

leaves Water

] P50 kg | 223 ke | filtered 80°C {5 min
1 630 kg | 2233 kg | filtered 80°C 15 min
1 1.50kg | 223ke | filtered 65°C 13 min
1E 367kg {223 kg | filtered 65°(C 15 min

-
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6.30ke | 323 kg | filtered 65°C 15 min

o
L
o
b

[§2e]
T
]
(5]
<
g 57

]

fHitered Q3°C {5 min

36T kg {223 kg | filtered a3eC 18 min
630ke | 223k | filtered 93°C 15 min
1530k 223 kg | filtered 683°C 5 min
67 kg 223 kg | filtered 65°C 5 min
6.30ke | 233kg | filered 655C S min
P50 kg | 223 kg | filtered &0°C 5 min

I67ke | 323k | fikered S0°C 5 min

6.30kg | 223ky | filiered 80°C 3 min

P50kg [ 223 kg | filtered Q3°C 5 min
3467kg 1 323ke | fillered 93%C 5 min
630k | 223 kg | filtered 3¢ 5 min
P50 kg | 223 kg | filtered 65°C 23 min
3.67kg 1 223%kg | fillered 653°( 23 min
630 kg | 223 kg | filtered 65°(C 23 min
P50 kg | 233 kg | filtered 30°C 23 min

367 ke | 223ke | fillersd 80°C 23 nin

630 kg | 223 kg | filtered &0°C 23 min
I50kg | 223 ke | fihered 93°C 23 mmn
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1Z 367 ke | 323 ke | filtered a3=C 23 win
1AA 830 ke | 223 kg | filtered azeC 23 min

{0188 Exampls 3A - Advanced Preparation of g Cold Brewsd Tea

0189 50 ¢ of suitable dried tes leaves or blends thereof are placed into a High Pressure
Processing suitable confainer to which 3.54 htery of Blrered water i3 added.  The container s
sealed and placed nto a High Pressure Processing device and subjected to a pressure 300 MPa
for 3 minutes. The so treated material may then be used as a base tea for combiniug with solid
pieces {hoba andfor frwat pleces) and optionally other components.

919 Example 3B - 200

{1911 In Examples 2B through 2A4, the same procedure as used in Example 24 is followed

except that the varlations 1o the parametersset forth in the table below are used mstead:

Example # | Weight | Volume  of | Type of | HPP HPP HPP

of  Tea | Water Water Pressure Exposure operation
leaves Time Temperatire
B Wy 3540 mi Filtered 200 MPa 1 min 1°C
2C My 3540 mi Filtered 200 MPa I min 1°C

D 40 g 3540 il Filtered 200 MPa i min *#C

2B g 3540 mi Filtered 200 MPa I min 1°C
F 60 g 3540 mi Filtered 200 MPa { win e

D6
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20 e 3540 mi Filtered 200 MPa i min 1°C
IH 80 g 3540 mi Filtered 200 MPa | | min O
21 90 g 3540 md Filtered 200 MPa i min #C

23 00 g 354G mi Filiered 200 MPa i min 1°C

K AN 3540 mi Filtered SO0 MPa I min i=C

2L g 3540 m! Filterad 300 MPa 1 min 1°C

2M 40 ¢ 3340 mi Filtered 300 MPa I min i°C

N g 3540 mi Filtered SO0 MPy { min 12C
20 o g 3540 mit Filtered 500 MPa I min 12
2P g 3540 mi Fitered SO0 MPa I min 1°C

2Q SO g 3540 md Filtered 500 MPa 1 min #C

2R MWy 3340 mi Filiered 500 MPa { min 1°C

28 FEELE 3540 mt Filtered 500 MPa { min =C

27 g 3540 mi Filtered TO0 MPa ! min #C

24 Gy 3540 mi Filtered T MPa I oun 1°C

A 40 ¢ 3540 mli Filtered FO0 MPa i min ¥C

2W 30 g 3540 m Filtered TO0 MPa { min 1*C

2X 60 ¢ 3340 mi Filtered FO4 MPa I min 1°C
Y g 3340 mli Filtered FO0 MPa { min ¥C
22 g 3540 mi Filtered TO0 MPa L min 12

H7-
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2AB 9 g 3540 mi Filtered F00 ¥MPa {min g

IAC 100 2 3540 mit Filtered 700 MPa | | min O

a0 g 3540 md Filtered 200 MPa 3 min 1*C

2AE Mg 3340 mi Filiered 200 MPa 3 min 1°C

ZAF 40y 3540 mi Filtered 2006 MPa 3 min i=C

2AG 3¢ g 3540 m! Filterad 200 MPa 3 min 1°C

ZAH 60 g 3540 mi Filtered 206 MPs 3 min 1°C

2Al T e 3340 mli Filtered 200 MPa 3 min ¥

2AT g 3540 mi Filtered 200 MPa 3 min 1o

ZAK 90 g 3540 mi Fittered 200 MPa 3 min P

AL 0l g 3340 ml Filtered 200 MPa 3 min 10

2AM Wy 3340 mi Filiered 500 MPa 3 min [

ZAN g 3540 mi Filtered 500 MPa 3 mun g

2AD 40 g 3540 mi Filtered 500 MPa 3 min 10

ZAP Sy 3540 mi Filtered S{H MPa 3 min 1°C

TAQ 80 g 3540 mi Filtered SO0 MPa 3 min e

2AR g 3540 mi Filtered 500 MPa 3 min o0

2ZAS 8¢ 3540 mi Filtered S{H MPa dmin i°C

AT 56 g 3340 mli Filtered SO0 MPa 3 min PR

2AU 00 g 3540 mi Filtered 300 MPa 3 mun 1°C
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2AV e 3540 mi Filtered TG0 MPa 3 min 1oC

TAW 30 3540 il Filtered 700 MPa | 3 min £

2AX 40 g 3540 md Filtered T00 MPa 3 min 1

2AY g 3540 mi Filiered F00 MPa 3 min 1°C

2AL 60 g 3540 mi Filtered TO0 MPa 3 min ¢

2BA 0 g 3540 m! Filterad 700 MPa 3 min 1°C

288 3y 3540 mi Filtered 708 MPa 3 min 1°C

2BC 90 g 3540 mil Filtered FO0 MPa 3 min P

2BD 00 g 3540 mit Filtered TOO MPa 3min 1o

2BE Wy 3540 mi Filtered 200 MPa S min 1

IBD g 3340 ml Filtered 200 MPa S min 10

2BE 40 ¢ 3340 mi Filiered 200 MPa S min [

2BF IR 35440 mi Fibtered 200 MPa S min 1

IBG 60 g 3540 md Filtered 200 MPa 5 min 1#C

2BH TGy 3540 mi Filtered 200 MPa S min 1°C

IBI ESH 3540 mli Filtered 200 MPa S min P

281 S g 3540 mi Filtered 200 MPa 5 min o0

28K 00 g 3540 mi Filtered 20 MPa Smin i°C

IBL W0g 3340 mli Filtered SO0 MPa S mim PR

2BM g 3540 mi Filtered 300 MPa 5 min 1°C

Y-
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2BN 40 g 3540 mi Filtered S00 MPa S min 1oC

IBO g 3540 mit Filered 500 MPa | S min 1

BP 60 g 3540 md Filtered 500 MPa 5 min 1

2R e 3340 mi Filtered 300 MPa S min 1o

IBKR 8¢ g 3540 mi Filtered SO0 MPa 5 min ¢

2BS 50 g 3540 m! Filterad 300 MPa 5 min 1°C

28T 00 g 3540 mi Filtered S0 MPa 5 min 1°C

BU 2W0g 3340 mli Filtered FO0 MPa S mim P

2BV Mg 3540 mit Filtered TOO MPa S min 1o

ZBW Qg 3540 mi Filtered 700 MPa S min 1

IBX S g 3540 wmd Filtered 700 MPa S min 10

2BY g 35340 mi Filtered T00 MPa S min [

IRE Toa 3540 mi Fibtered FO0 MPa S min 1

2CA g 3540 md Filtered TO0 MPa 5 min 0

Al 90 g 3540 mi Filtered T MPa S min 1°C

2CC 100 o 3540 mli Filtered FO0 MPa S min P

10192]

193] Examples 2A-2CC are treated except that in each case the HPP processing temperatare

18 as set forth o the table below:

Example # HPP  operation

-100-
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temporaiue
34 30
3B 5°C
3¢ 7o
3D we
3R 15°C
3F 1820
3G 1
3H 20°C
H 21°C
3 22
3K 23°C
3 245C

H194]  Example 4 - Non-HPP Cold Browed Tea Advanced Preparation

OS] 3 kg of suiable dried tea leaves or blends thereof are placed in g porous bag in a clear
container to which 354 lters of filtered water iy added. The container ¢ sealed and placed in
direct sunlight for a natural extraction of the tea priscipals into the water, after which the wea

feaves are removed from the Hquid which can then be used as a base ten liguid phase.

196 Example 5 - Crestal Boba preparation

-1}~
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{1971 530 g of orystal conumercially available boba soaking in its packaging liguid suspension
is removed from s maln contamer. The Hguid suspension may be drained, using a8 apparatus
stmilar to thay deseribed in Figure 2. The lignid suspension may alse remain undrained,
depending on the partioalar SKUPs specifications. The crysial boba is then placed into the HPP

compliant container with the assistance of a funnel simidar to that pletured o Figure 4.

{198 Example ¢ ~ Fruft Slicedsolid pivce prepaation

{8199 Froits are first washed, Fruits can be peeled or {in the case of fruits with edible skin,
such as apples, pears, plums, peaches, apricots, ete. } unpeeled, depending on the specifivations of
the SKU.  Fruits are cut imgo pdeces no less than § mwm and oo mieee than 25 mug on all
dimmensions.  Aw approprigte amount of such aut froft, depending on the specifications of the

ance of a fimmel similar o that

1, ave inserted into the HPP compliant container with the sy

pictured in Flgure 4.

B206] Example 7 - final product container (Bottle) pre-filling preparation

{6201] Al final container butiles, regardless of size ave suitable for transmitting pressure to s
contents under an HPP operation, and therefore are preferalily polyethyiens terephihalate (PETY
The bottles are cleaned under aseptic conditions at a tempersture of less than 5°C {(but above
freezing) and relative hamidity of 40%. The bottles are washed multiple times, typically twice,

with disinfectant solution and water {once each time) The washed bottles are then blown dry

-162-
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with purified and disinfected air. Once dry, the bottles can be used for filling with product

components,

 boba andior dided

22 Example 8 — Filling of bottles with sobd pleces {(frwitan

tea leaves

H203]  Example 8 A — Filling with Crystal Boba

204]  Insert an appropristely sized funnel into the neck of g previowly cleaned appropriately
stred standing bottle. Using a sifter of appropriate configurations {preferably a sifting spoon)
having openings smaller in size than the minvmum desired boba size, remove 12-100 g of the
boba {previcusly prepared) and allow the hiquid portions accompanying the removed boba 1w
draty, typically resuliing in about 10-80 g of erystal boba after draining. The romaoved, drained
baba can then be added to the bottle drough the funnel. The Rumel i3 removed and the so filled

bottle can be moved o an appropriate Hawd fillmg staton.

{8205]  Exanple 8B — Filling with Solid Fruit pieces/shices

{8286]  Inserd an appropriately sived fonned o the neck of a previoasly cleased appropriately
sized standing bottle. {lsing a sifter of appropriate configurations {preferably a sifting spoon}
having openings smaller m size than the munimuem desired fruft chonkdslice size, remove 12-100
¢ of the fuit {previoushy prepared) and allow the Haud porgons accompanying the removed frudt

to dramm. The removed, drained frait can then be added {o the bottle through the fumnel. The

funnel is removed and the so filled bottle can be moved to an appropriate Hauid filling station

-3133-
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{2077} ad tea leaves for inesitu cold brewing

Example 8C -~ Filing with doi

{0208]  Insert an appropriately sized funne! into the neck of & previously clemed appropriately
sized standing bottde. Using a spooun designed to hold 1-10g, transfer 3 g of dried tea loaves
through the fonpel into the bottle. The bottle with the tea leaves therein is then mansfened to a
liquaid fillmg station.

209 Dxample 8D - Filling with both hoba and frug

{0280]  Insort an appropriately sized funnel fnto the neck of a previously cleaned appropriately
stred standing bottle.  Using a sifter of appropriate configurations {preferably a sifting spoon}
having openings smaller i size than the minimum desired boba size, remove up to 10-100 g of
the bobg {previously prepared) and allow the Hguid portions accompanying the removed boba 1o
drans. The removed, dramed boba can then be agdded 1o the bonle through the fonnel Then the
famed s removed and the so filled botle By transported to a fudt piece hiling station and a
second funnel is inserted into the bottle and thern up to 10~-100 ¢ of fruit pleces/slices {drained of
adherent fluid) is added through the second funncl, provided the total of the frodt and boba do not
exceed about 150 g Alternatively, after the addition of the hoba, the funnel is not removed until
after the it 1s added so that & second funmed is pot requived. Afler the addition of both the boba
and the fruit, the bottde can be moved to an appropriate hgud fillmg station. In a second
alternative of Example 10D is that the order of the addition of the bobs and the addition of the
fruit is veversed,

{281 Example 8E filbine with duied tea loaves and one or buth of boba and freit

-1
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{8212]  The end result of Example 8C is used as the starting point in Example 84 to vesult ina
bottle containing tea leaves and boba,

{8213]  The end result of Example 8C w used as the starting point in Example 8B 1o resultina
botile confaimng tex leaves and frofl pieces.

{8214  The end resalt of Example 8C is used as the starting point in Example 83D result in a
bottle containing tog Ivaves and boba and fruit pieces.

10215]

b

The end result of Example 8Als vsed as the starting point in Exavaple 8C 1o result in s
boitle containing tea leaves and boba,

{236]  The end result of Example &8 is used as the starting pomt in Example & to yvesult ina
botile containing tea leaves and fruit pleces.
{82171 The end resull of Example 8D 15 used as the stanting point in Example 3C o result ina

hotile containing tea Jeaves and boba and fult pleces.

9218]  Example ¥ - hguid {ihing of the containgrs
{219 Each variant in Example 8 is moved o a liquid filing station with a lguid an

appropriate Haeid phase leaving vot more than 3% of headspace v the container when sealed.

The added Hauid phases for milk, fray, and mixed milk/Aruit teas are set forth in the able below:

Liguid Phase Components

Brewed | Milk Mtk | sweetener | Fruit | Fruit Alcobohic | Additional | spices
Tea powder | base Juice | pieces component | flavorings
Mitk No Yes Yes | Yes No Mo No No No
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Tea t

Milk

Tea 2

N

Mo

No

No

Milk

Teg 3

No

o

No

Milk

Tea d

Yes

No

Mitk

Tead

No

Ko

No

Milk

Tea &

Ko

No

Milk

Tea ¥

¥ es

No

Milk

Tea 8

No

No

Milk

Tea®

Ko

Milk

Tea 10

No

Ko

Milk

Tea 11

Np

No
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Mitk

Tea 12

Yes

Yeg

Yes

N

No

Mo

Yes

Mitk

Tea 13

Mo

No

Yes

Milk

Tea 14

Yes

Mo

No

Yes

Mitk

o~

Tea 15

No

No

Mo

Yes

Mitk

Ten 16

Yes

No

Fruit

Tea i

N

No

Yes

No

wNo

N

Ng

Fruit

Tea 3

No

No

No

Yes

No

No

Fruit

Tea 4

No

WNo

No

Fruit

Tea s

Ng

No

Fruit

Yes

No
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Tea &

Fruit

Tea 7

No

Ng

Nix

Yes

No

Frist

Tea§

No

Ng

Niy

2,
5
w

Yes

Ni

Fruit

Tea b

No

No

Ner

No

Ko

N

Ye

8

Fraoit

Tea 10

No

No

Ko

No

Frait No Wo Moo | Yes No Yes Yes Na Yes
Tea 1
Frait Yes No Moy Yes Ni Yes Yes N Yes
Tea 12
Frait No No N Yes No Yeas No Yes Yes
Tea 13
Frait Yes No Noo | Yes Ng Yes No Yes Yes
Tea 14
Fraig No Ko N Yes No Yeas Yes Yes Yes
Tea 15
Fruit Yes No Mo | Yes Ney Yes Yes Yes Yies

Tea 16
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Fruit

Tea 17

Ng

No

No

Yey

Mo

Fruit

Tea I8

o
ot
@

Yes

Na

Mo

Fruit

Tea 19

No

o
E4
(-3

Yes

No

N

Fruit

Tea 20

Na

No

Ye

W

Yeos

No

No

Fruit

Tea 21

o
o
@

Yes

No

MNo

Fruit

Tea 22

!
E4d
(-3

Yes

No

N

Fruit

Tea 33

Yes

Fruit

Ter 24

No

o
a3
w

Ng

Fruit

Tea 28

Na

No

e
ot
(-3

Yes

No

Yes

Fruit

Tor 26

Yes

Ng

Mo

Yes

Frutt

No
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Tea 27

Fro

Tea 28

No

Frudt

Tea 29

No

Mo

Mo

Yes

Fruit

Tea 30

No

Yes

Ko

Yes

Fruit

Tea 3

No

=
o
(23

Froit

Tea 32

No

Yes

Yes

-,
el
o

Midk

and

Frint

Teal

No

Yes

Np

MNo

Prugt

Tea 2

Yes

Yes

MNo

No

Frut

Tea 3

Yes

Yo

5]
@

Frit

Teg 4

Yes

Yes

Yes

No
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Fruit No Yes Yes | Yes N Yes No Yeg N

Tea S

No Yeg No Yes No

et
L
Ees
et
£
L5
v
(41
7t
ot
4]
(e

Fruit

Tea s

Fruit N Yes Yes | Yes No Yeg Yes Yex No

Tea 7

Fruit Yes Yas Yes | Yes No Yes Yeas Yex No

Tea 8

Fruit N Yes Yes | Yes MNo Yeg No Ko Yes

Tea @

Fruit Yes Yes Yes | Ye No Yeg No Ko Yes

W

Ten 10

Fruit No Yes Yes | Yes No Yes Yes No Yes

Tea U

No Yes Yes No Yes

ot
2
f<53
s
-
w
-t
Eg]
(o]

Fruit Yes

Tea 12

Fruit Ng Yes Yes | Yes No Yeg Na Yex Yes

Tea 13

Fruit Yes Yes Yex | Yes MNo Yes No Yes Yes

Tea 14

Fruit No Yes Yes | Yes Mo Yes Yes Yes Yes
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Tea 15

Yes N Yes Yes Yes Yes

o
o
-~
&
14
]
%
P

Fruit Y&

Teg 16

Fruit No Yex Yes | Yes Y N No

o
oz
et
v
w
s
<

Tea 1?7

No No

f4
W
o
W%
o
(o

Fruit Yes Yes ¥es | Yes Ya

Tea I8

Fraoit No Yex Yes | Yes Yes Yes Yes Na No

Tea 19

Yes Yas Yes Yes N No

p43
U
"
4]
i
et
134
.

Fruit Yes

Tea 20

Fruoit No Yes Yes | Yes Yas Yas No Yes No

Tea 21

Fruxt Yy Yex Yes | Yes Yes Yeas Ko ¥es No

Tea 22

Fruit No Yex ¥es | Yes Yes Yes Yes Yes No

Fruit Yex Yes Yes | Yes Yes Yes Yes Yes No

Fruit No Yex Yes | Yes Yes Yes Ko No Yes

34
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Mo Yes

e
5
e
147
i
Z
=

Fruit Yes Yes Yes | Yes Yes

Tea 26

Fruit Ne Yes Yes 1Y Yes Yes Ye WNo Yes

e
wH
[

Tea 27

Fruit Yes Yes Yes | Ye Yes Yeg Yes Mo Yes

(3

Tea 28

Fruit No Yas Yes | Yes Yes Yes No Yes Yes

Ten 2@

Fruit Yes Yes Yes |Y

%
2]

Yes Yeg No Yex Yes

Yes Yeg Yes Yes Yes

£
s
P
"
473
7
ot
43
153S

Fruit Na Ye

Ten 31

Yes

it
f2d
e
i
£
b2
<
oy
o
et
o
@
e
<o
i
[
O
741
et
i
W
4
[
2

Fruit

Tea 32

Each of the foregoing in the above table is used for the cold-brewed tea corresponding beverage

products except that water replaces the previously brewed tea.

0238 Example 10 - HPP operation on the finad product comainers having the beverage

thergin
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{8221]  Each of the sealed final containers prepared in Example @ is moved to an HPP machine
in which the sealed containers are subjected to an HPP operation under the conditions set forth in

the table below:

Example # | HPP HPPR HPP
Pressure Exposurg operation
Time Temperature
10A 200 MPa 1 omin 1°C
108 00 MPa 1 min 1°C
10C TO0 MPa 1 min 1°C
[SHE 2006 MPa 3 oun i°C
HEHS 300 MPa 3 nun 170
1QF OO0 MPa 3 min 1°C
HIG 200 MPa 3 nun O
10H 360 MPa 3 min 1°C
il 700 MPa S mun 1°C
10 200 MPa | min 3¢
10K 360 MPa 1 min 3*°C
1L TG00 MPa fomg R
10M 200 MPa 3 mn 3=C
10N 500 3MPa 3 min 3°C
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100 TO0 MPa 3 min 3
1ap 200 MPg 5 min 3°C

100

360 MPa

S min

10R

TG0 MPa

S mn

o0

FEERY 200 MPa i min 52
107 500 MPa 1 min s

HH

700 MPa

1 nun

OV

200 MPa

3 min

10W

560 MPa

3 min

10X

700 MPa

3 min

1oy

200 MPa

S mHn

102

64 MPa

S min

HIAA

700 MPg

3 min

10AR

200 MPa

1 mun

HAC

5G4 MPa

{ rmuan

OAD

T00 MPa

1 min

I0AE

200 MPa

3 min

HOAF

SGG MPa

3 nun

TOAG

T00 MPa

3 min

10AH

200 MPa

I min

-}18-
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1Al SO0 MPa { oo HR
104 700 MPa ! omin 18°C
10AK 260 MPa 1 min 20°¢
10AL 300 MPa 1 min 2000
1AM 700 MPa I nun 200

HOAN

200 MPa

3 min

1HHAQ 566 MPa 3 min 20
HOAP TOU MPa 3 min 20°¢
10AQ 200 MPa 1 min 20°C
AR 500 MPa i 207
0AS 700 MPa I min 20°C
10AT 200 MPa 1 min 23°C
AU 500 MPg ! 23°C
AV FO0 MPa 1 min 23C
HOAW 200 MPa 3w 23
10AX 360 MPg 3 min 23°C
I0AY 760 MPa 3 min 3¢
HIAK 300 MPa 1 muin 23
HORA 300 MPa I min 23°C
{0BB TOO MPa I min 23°C
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223 Esample 11 - Shelf life

182231 Samples (Le. ndividual sealed containers of product frow any particular batehy of the
products of Example 10 are taken placed on refrigerated stovage (1°C to 790 Ror subsequent
testing for microlial content at perieds of € days, 30 days, 60 days, 90 days, 120 days, 150 days,
180 davs post manufacture date. Ssnples are analyzed for microbial growth using standardized
FDA Bageriological Analytical Manoal (BAM) andfor USDA National Advisory Comnmittee on
Microbiological Criteria for Foods (NACMCOF) guidelines. Fach test opens the particedar bottle
and withdraws 1 mi of the liguid portion and dilutes it with 9 mi of standard nutrient/water {at
feast 95% water) and then the ditured hauid s placed onto Flate Count Agar plates. Once plated,
the plates are closed and then stored for 48 bowrs at 30°C, Atthe ond of this period, the plates
are examined and the number of colontes are determined and the nmumber of Colony Forming
Units (CFU) in CFU/ml s determsined. A count of 1x10° (e, 6 log) or more is considered a
failure, while a count of less than 1x10% is considered a pass. Should & sample “fail” at any
particular test poing, the last conducted test with a pass is considered to be the “best hy™Muse by™
date for the shelf Itfe. Testing 18 to be Jone af least every 30 davs, and so if there s a “pass™ at
150 days and a fatlure at 180 days, the shelf Life will be considered 150 davs, even though the

actual shelf life expiration 15 o date at scme poing after 150 days and before 180 davs.

H1224] O conducting the above testing at days 8, 30, 60, 90, 128, 1530, and 180, on the

Samples waken from products of Example 10, microbial content found o be below 6-log {1.e. 38
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less than 1xI0°CFUMmI) is acveplable, and the corresponding date after manufacture is
acceptable be set as the shelf hife for said product. However, one may choose to take
conservative approach to shelf life by labelting the product for a date shorter than such acteal
pass dates, Io addition, it should be noted that the foregoing test pomt dates is one example of
dates post manufacture that can be set for testing. Any frequency and conbination of dates
{especially within ong vear of manufacture) can b nsed for said products depending on the

particudar business model for the products at hand.

{B8225]  Subsequent production batches are subjected oy the same storage aud mivrobial testing

arud can be seen 10 similarty acceptable.

-}18-
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We claim:

1. A ready-to-drink solids-containing (RTDSC) beverage product production method
wherein said RTDSC beverage product comprises a solid component and a liquid
component;

said production method comprising

a) filling a container, in any order, with said solid component and said liquid component to
result in a first unsealed filled container;

b) sealing said container with said solid component and said liquid component contained
within said container to result in an initial first sealed container;

c) subjecting said initial first sealed container to a High-Pressure-Processing (HPP)

operation to result in a second sealed container;

said container being selected from containers compatible with an HPP operation in which
said initial first sealed container:

(i) is capable of remaining sealed during said HPP operation,

(ii) is capable of transmitting compressive force during said HPP operation to the liquid

component and the solid component contained therein; and
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(iii) is capable of recovering its shape when with release of the pressure applied during
the HPP operation;
which method results in said RTDSC beverage product; and
said RTDSC beverage product has a shelf-life of at least 30 days from manufacture when

said RTDSC beverage product remains sealed and is stored at a temperature of 1-7°C.

2. The RTDSC beverage product method of claim 1 wherein said solid component is selected
from at least one member selected from the group consisting of a tea leaf, an herbal tea leaf, a
crystal boba, fruit pieces/slices, and mixtures thereof, optionally containing additional solid

ingestible materials.

3. The RTDSC beverage product method of claim 1 wherein said crystal boba are selected from

konjac based boba, agar based boba, and mixtures thereof.

4. The RTDSC beverage product method of claim 1 wherein said solid component is a mixture
(a) of at least two different types of a single member, which single member is selected
from the group consisting of a tea leaf, an herbal tea leaf, a crystal boba, and fruit
pieces/slices, or
(b) of at least two different members selected from the group consisting of a tea leaf, an
herbal tea leaf, a crystal boba, and fruit pieces/slices,

each optionally further containing additional solid ingestible components.
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5. The RTDSC beverage product method of claim 1 wherein the liquid component is selected
from at least one member of the group consisting of (a) zero, one or more waters, (b) zero,
one or more of previously prepared teas as prepared from tea leaves, herbal tea leaves, plant
branches, plant stems, plant roots, or other beverages commonly known in the marketplace as
“teas,” (¢) zero, one, or more fruit juices, (d) zero, one, or more fruit purees, () zero, one, or
more edible plant saps, (f) zero, one, or more dairy milk-type fluids, (g) zero, one, or more
non-animal ingestible plant milks, (h) zero, one, or more ingestible alcoholic fluids, (i) a

coffee and (j) mixtures thereof.

6. The RTDSC beverage product method of claim 5 wherein the liquid component is selected

from

(a) said water or a blend of said waters;

(b) said previously prepared tea being from a single type of tea or being prepared from a tea
blend;

(c) said previously prepared herbal tea being from a single type of herbal tea or being
prepared from an herbal tea blend;

(d) said previously prepared tea being prepared from a mixture of one or more teas and one
or more herbal teas;

(e) said fruit juice or blend of fruit juices;

(f) said fruit puree or a blend of fruit purees;
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(g) an edible sap or a blend of edible plant saps;

(h) said dairy milk type fluid or a blend of dairy milk type fluids;

(i) said non-animal ingestible plant milk or a blend of non-animal ingestible pant milks;

(j) said ingestible alcoholic fluid or a blend of ingestible alcoholic fluids;

(k) mixtures one or more of (b), (c), (d) above together with one of more of (h), (i), above;

(1) mixtures of one or more of (b), (¢), (d) above together with one or more of (e), (f), (g)
above;

(m) mixtures of (a) or (g) with any of (b), (¢), (d), (e), (), (h), (1);

(n) mixtures of (j) with any of (1) one or more of (a), (g); (2) one or more of (b), (c), (d); (3)
one or more of (e), (f); (4) one or more of (h), (i) or

(o) mixtures of an ingestible vegetable juice and any of (a) to (n) above.

The RTDSC beverage product method of claim 1 wherein said HPP compatible container is a
polyethylene terephthalate (PET), PP (polypropylene}, PE {polyethylene), HDPE (high-
deusity polyethylene), LDPE (low-density polyethylene), APET (amorphous polyethylene
terephthalate), or CPET (crystallized polyethylene) container having a wall thickness from

0.1 to 0.9 mm thick, and is of a size selected from 180 ml to 500 ml capacity.

The RTDSC beverage product method of claim 1 wherein said HPP operation is carried out

utilizing an HPP pressure selected from pressures of 200 MPa to 700 MPa; at an HPP
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operating temperature of 1°C to 25°C; for a time period selected from 1 minute to 5 minutes

duration.

The RTDSC beverage product produced by the process of claim 1.

A ready-to-drink solids-containing (RTDSC) beverage product
wherein said RTDSC beverage product comprises a solid component and a liquid
component;
said RTDSC beverage product having a shelf-life of at least 30 days from manufacture when
said RTDSC beverage product remains sealed and is stored at a temperature of 1-7°C,
wherein
(i) said solid component is selected from at least one member selected from the group
consisting of

(a) a tea leaf,

(b) an herbal tea leaf,

(c) a crystal boba,

(d) fruit pieces/slices, and mixtures thereof, said RTDSC beverage optionally containing

additional solid ingestible materials; and

(i1) the liquid component is selected from at least one member selected from the group
consisting of

(a) a water or a blend of waters;
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(b) a previously prepared tea being from a single type of tea or being prepared from a tea
blend;

(c) a previously prepared herbal tea being from a single type of herbal tea or being
prepared from an herbal tea blend;

(d) a previously prepared tea being prepared from a mixture of one or more teas and one
or more herbal teas;

(e) a fruit juice or blend of fruit juices;

(f) a fruit puree or a blend of fruit purees;

(g) an edible plant sap or a blend of edible plant saps;

(h) a dairy milk type fluid or a blend of dairy milk type fluids;

(i) a non-animal ingestible plant milk or a blend of non-animal ingestible pant milks;

(j) an ingestible alcoholic fluid or a blend of ingestible alcoholic fluids;

(k) mixtures one or more of (b), (c), (d) above together with one of more of (h), (1),
above;

(1) mixtures of one or more of (b), (¢), (d) above together with one or more of (e), (f), (g)
above;

(m) mixtures of (a) or (g) with any of (b), (c), (d), (e), (), (h), (1);

(n) mixtures of (j) with any of (1) one or more of (a), (g); (2) one or more of (b), (¢), (d);
(3) one or more of (e), (f); (4) one or more of (h), (i) and

(o) mixtures of an ingestible vegetable juice and any of (a) to (n) above.
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The method of claim 1 wherein the shelf life is selected from the group consisting of at least
60 days, at least 90 days, at least 120 days, at least 150 days, at least 180 days as determined

by a test for Colony Forming Units (CFU) returning a result of less than 1x10® CFU/ml.

The method of claim 1 wherein the shelf life is selected from the group consisting of 60 days,
90 days, 120 days, 150 days, and 180 days as determined by a test for Colony Forming Units
(CFU) returning a result of less than 1x10° CFU/ml on day 60 or later for a 60 day shelf life,
on day 90 or later for a 90 day shelf life, on day 120 for a 120 day shelf life, on day 150 for a
150 day shelf life, or on day 180 or later for a 180 day shelf life, while a CFU/ml result of
1x10°® CFU/ml or more determined on a day greater than 60 days shall not negate an earlier
result of less than 1x10° CFU/ml with respect to a 60 day shelf life, a CFU/ml result of 1x10°
CFU/ml or more determined on a day greater than 90 days shall not negate an earlier result of
less than 1x10° CFU/ml with respect to a 90 day shelf life, a CFU/ml result of 1x10® CFU/ml
or more determined on a day greater than 90 days shall not negate an earlier result of less
than 1x10° CFU/ml with respect to a 90 day shelf life, a CFU/ml result of 1x10® CFU/ml or
more determined on a day greater than 120 days shall not negate an earlier result of less than
1x10% CFU/ml with respect to a 120 day shelf life, a CFU/ml result of 1x10% CFU/ml or more
determined on a day greater than 150 days shall not negate an earlier result of less than 1x10°
CFU/ml with respect to a 150 day shelf life, and a CFU/ml result of 1x10°CFU/ml or more
determined on a day greater than 180 days shall not negate an earlier result of less than 1x10°

CFU/ml with respect to a 180 day shelf life.
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The product of claim 9 wherein the shelf life is selected from the group consisting of at least
60 days, at least 90 days, at least 120 days, at least 150 days, at least 180 days as determined

by a test for Colony Forming Units (CFU) returning a result of less than 1x10%ml.

The product of claim 9 wherein the shelf life is selected from the group consisting of 60 days,
90 days, 120 days, 150 days, and 180 days as determined by a test for Colony Forming Units
(CFU) returning a result of less than 1x10® CFU/ml on day 60 or later for a 60 day shelf life,
on day 90 or later for a 90 day shelf life, on day 120 for a 120 day shelf life, on day 150 for a
150 day shelf life, or on day 180 or later for a 180 day shelf life, while a CFU/ml result of
1x10° CFU/ml or more determined on a day greater than 60 days shall not negate an earlier
result of less than 1x10° CFU/ml with respect to a 60 day shelf life, a CFU/ml result of 1x10°
CFU/ml or more determined on a day greater than 90 days shall not negate an earlier result of
less than 1x10° CFU/ml with respect to a 90 day shelf life, a CFU/ml result of 1x10® CFU/ml
or more determined on a day greater than 90 days shall not negate an earlier result of less
than 1x10° CFU/ml with respect to a 90 day shelf life, a CFU/ml result of 1x10°® CFU/ml or
more determined on a day greater than 120 days shall not negate an earlier result of less than
1x10% CFU/ml with respect to a 120 day shelf life, a CFU/ml result of 1x10° CFU/ml or more
determined on a day greater than 150 days shall not negate an earlier result of less than 1x10°

CFU/ml with respect to a 150 day shelf life, and a CFU/ml result of 1x10° CFU/ml or more
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determined on a day greater than 180 days shall not negate an earlier result of less than 1x10°

CFU/ml with respect to a 180 day shelf life.

The product of claim 10 wherein the shelf life is selected from the group consisting of at least
60 days, at least 90 days, at least 120 days, at least 150 days, at least 180 days as determined

by a test for Colony Forming Units (CFU) returning a result of less than 1x10°CFU/ml.

The product of claim 10 wherein the shelf life is selected from the group consisting of 60
days, 90 days, 120 days, 150 days, and 180 days as determined by a test for Colony Forming
Units (CFU) returning a result of less than 1x10°® CFU/ml on day 60 or later for a 60 day
shelf life, on day 90 or later for a 90 day shelf life, on day 120 for a 120 day shelf life, on day
150 for a 150 day shelf life, or on day 180 or later for a 180 day shelf life, while a CFU/ml
result of 1x10° CFU/ml or more determined on a day greater than 60 days shall not negate an
earlier result of less than 1x10° CFU/ml with respect to a 60 day shelf life, a CFU/ml result
of 1x10° CFU/ml or more determined on a day greater than 90 days shall not negate an
earlier result of less than 1x10® CFU/ml with respect to a 90 day shelf life, a CFU/ml result
of 1x10° CFU/ml or more determined on a day greater than 90 days shall not negate an
earlier result of less than 1x10° CFU/ml with respect to a 90 day shelf life, a CFU/ml result
of 1x10° CFU/ml or more determined on a day greater than 120 days shall not negate an
earlier result of less than 1x10® CFU/ml with respect to a 120 day shelf life, a CFU/ml result

of 1x10° CFU/ml or more determined on a day greater than 150 days shall not negate an
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earlier result of less than 1x10° CFU/ml with respect to a 150 day shelf life, and a CFU/ml
result of 1x10° CFU/ml or more determined on a day greater than 180 days shall not negate

an earlier result of less than 1x10° CFU/ml with respect to a 180 day shelf life.
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